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Editorial
There is an awakening all over the world on the use of age old wisdom of traditional systems of medicine to combat 
diseases of multiple nature and share the wealth of fl ora and fauna used in these systems. However, a regular and 
widespread use of these drugs has increased serious concern over their quality, safety and effi cacy. Thus, there is 
a need of a proper scientifi c evidence for worldwide acceptance of herbal health claims. Therefore, in recent years, 
a large number of traditional drugs, mainly herbal, have been subjected to clinical, pharmacological, phytochemical 
and pharmaceutical studies in an effort to validate them and prove their medical effi cacy and safety.
Unani system of medicine, although originated in Greece, is one of the recognized systems of medicine of the 
country. Although, the Unani medicine have been in use for centuries and are known for their therapeutic effi cacies, 
there is a need to scientifi cally establish their effi cacy and safety in order to achieve global acceptance. Organized 
research work in this system was, therefore, a need of the hour. In post independent era, Central Council for 
Research in Unani Medicine, through its clinical, drug research, literary research, survey & cultivation of medicinal 
plants programme is contributing signifi cantly for last three decades. Vitiligo, Sinusitis, Filariasis, Eczema, Malaria, 
Infective Hepatitis, Asthma, are some of the conditions where Unani therapies have earned recognition after 
scientifi c validation.
The Council has been publishing the peer reviewed Hippocratic Journal of Unani Medicine (HJUM), mainly to 
bring out fundamental and applied aspects of Unani Medicine. The journal also publishes recent advances in other 
related sciences and traditional medicines as well as different streams of medical sciences, which have bearing on 
validation and scientifi c interpretation of various concepts and strengths of Unani medicine.
In view of an overwhelming response, the journal earlier published twice a year, its periodicity has now been 
changed to quarterly w.e.f. January 2008 to accommodate more articles for quick dissemination of research data 
among scientifi c community. The journal has suffi cient room for invited articles from luminaries of modern medicine 
and sciences as well as scholars of Unani medicine. The broad areas being covered include clinical research on 
single and compound Unani drugs, validation of regimental therapy, Clinical and experimental pharmacological 
studies, standardization of single and compound drugs, development of standard operating procedures, 
ethnobotanical studies, experimental studies on medicinal plants and development of agro-techniques thereof, and 
literary research on classics of Unani medicine. The journal is also open for studies on safety evaluation of Unani 
and other herbo-mineral drugs, nutraceuticals, cosmotherapeutics, aromatics, oral health, life style disorders, sports 
medicine etc. and such other newer areas which are the outcome of modern day living.
The current issue of this journal provides 16 original and review papers in the areas of clinical research, drug 
standardization, pharmacology, ethnobotanical surveys and allied disciplines contributed by eminent scholars 
in their respective fi elds. It is hoped that data presented will contribute signifi cantly in R&D sector of traditional 
drugs and prove to be an excellent exposition of current research efforts of scientists in this direction. Council 
acknowledges the authors for their contributions included in this issue and hope for their continued support in this 
endeavor. We wish to ensure the readers to bring out the future issues of the journal on time.
We at the CCRUM have been constantly striving to reach to higher standards and make HJUM the leading 
journal of Unani Medicine and related sciences. In this context, we thank our learned reviewers for their invaluable 
inputs in improving the manuscripts. We sincerely hope and trust that the mission can be accomplished with 
active partnership of quality-conscious individuals and institutions. Through these lines we seek your cooperation 
and support in materializing our dreams about the HJUM. In this regard, we request you for your as well as your 
colleagues’ contributions for publication in and subscription to the journal. Further, we will appreciate if the journal 
is introduced far and wide. We would also welcome esteemed suggestions for achieving the highest standards of 
quality for the journal.

(Prof. S. Shakir Jamil)
Editor-in-Chief
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Abstract

The present study was carried out to evaluate the 
diuretic activity of ethanolic extract of Habb-e-Kaknaj on healthy Wistar rats 
of either sex. The animals were kept on fasting for 8 hrs; thereafter they 
were administered normal saline (30 ml/kg) and divided into three groups 
of six animals each. Animals in group I-III were treated with distilled water, 
furosemide (4 mg/kg) and ethanolic extract of Habb-e-Kaknaj (450 mg/kg), 
respectively. After respective treatment all the animals were kept separately in 
metabolic cages and the urine passed by them during a period of 6 hours was 
collected. In standard control and the test group the urine volume and urinary 
sodium and potassium level increased signifi cantly when compared with plain 
control. The study demonstrated that ethanolic extracts fruits of Physalis 
alkekengi Linn. possesses signifi cant diuretic effect.

Keywords: Mudirre bol, Kaknaj, Furosemide, Diuretic, Physalis alkekengi, 
Unani medicine

Introduction

Kidney is designed to fi lter a large quantity of plasma. It reabsorbs those 
substances that the body must conserve, and leaves behind and/or secretes 
substances that must be eliminated. Diuretics increase the rate of urine fl ow 
and sodium excretion and are used to adjust the volume and composition 
of body fl uids in a variety of clinical situations, including hypertension, 
heart failure, renal failure, nephrotic syndrome, and cirrhosis etc (Gilman 
et al., 2001). A number of diuretics such as mannitol, thiazides, furosemide, 
and ethacrinic acid are widely used clinically (Singh et al., 1991). Diuretics 
specially, thiazides and furosemide have been associated with numerous 
adverse effects, such as electrolyte imbalance, metabolic alterations, 
development of new onset diabetes, activation of the renin-angiotensin 
and neuroendocrine systems, and impairment of sexual function (Gupta 
and Neyses, 2005). A number of plant drugs on the other hand are used 
in traditional medicines in the management of renal diseases and other 
associated disorders without any major side effect. Most of such drugs are 
considered therapeutically important because of their attributed diuretic 
effect, and few of them have been reported in certain scientifi c studies to 
possess signifi cant diuretic activity (Caceres et al., 1987; Lu Wei et al., 1994; 
Hemamalini and Varma, 2007).
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An important plant drug of Unani Medicine which is frequently used in different 
renal diseases and oedematous conditions is Kaknaj (Physalis alkekengi Linn. 
Family-Solanaceae). It is a diffuse perennial herb about 80 cm (32 inches) 
in height (Anonymous, 1996). It is considered to be originally native of the 
region extending from Japan to South East Europe and is naturalized in many 
countries (Anonymous, 1992; Nadkarni, 1954). It comprises 100 species of 
which only three species are native to India (Bhattacharji, 2004). The fruits of 
the taxon are reddish or orange red in colour, fully covered in a thin sheath 
of membrane giving it a shape of urinary bladder and contain large number 
of fl attened reniform seeds of light brown colour (Singh, 1974). They are very 
juicy and have an acidulous bitter test. The fruits of the plant are commonly 
used from the ancient time in Unani system of medicine, as diuretic (mudirre 
bol) (Aawan, 1993; Aziz, 1948; Ghani 1920; Husain, 1872; Karim, 1888; Khan, 
1313H; Nabi, 1901) in different pathological conditions such as in urinary 
tract infection (Aziz, 1948; Ibn Sina 1906; Karim, 1888; Khan, 1313H), wound 
of urinary tract (Ibn Sina 1906; Ghani 1920; Husain, 1872), wound of kidney 
and urinary bladder (Aawan, 1993; Aziz, 1948; Ghani 1920; Karim, 1888; 
Nabi, 1901), cystitis (Khan, 1313H; Karim, 1888; Aziz, 1948) , kidney stone 
(Aawan, 1993) and other diseases of kidney and urinary bladder (Ghani 1920; 
Karim, 1888; Nabi, 1901). It has also been described to be anti-infl ammatory 
(Aawan, 1993; Ghani 1920; Khan, 1313H), lithotryptic (Kabiruddin, ynm), 
nephroprotective (Kabiruddin, ynm; Karim, 1888; Khan, 1313H), anthelmintic 
(Karim, 1888; Khan, 1313H; Ghani, 1920; Nabi, 1901), contraceptive (Karim, 
1888; Khan, 1313H), and hepatoprotective (Khan, 1313H; Karim, 1888; 
Kabiruddin, ynm). Its use as a diuretic agent has also been described in 
ethnobotanical literature (Anonymous 1992; Anonymous, 1996; Chopra, 
1956; Dymock, 1891; Khory & Katrak, 1985; Lindley, 1981; Nadkarni, 1954; 
Singh, 1974; Evans, 2002). In certain recent studies its nephroprotective 
(Wasim et al., 2010), steroidal & metabolic activity (Ghufran et al., 2012) and 
antineoplastic activities (Dornberger, 1986) have been reported. But probably 
no pharmacological study has been carried out so far to confi rm its diuretic 
effect. In present study therefore an attempt has been made to evaluate the 
diuretic activity of ethanolic extract of Habb-e-Kaknaj in albino rats.

Materials and Methods

Plant material

The fruits of Physalis alkekengi Linn. (Habb-e-Kaknaj) were procured from 
Dawakhana Tibbiya College, Aligarh Muslim University (AMU), Aligarh, India. 
Professor S. H. Afaq and Dr. M. Inamuddin, pharmacognocists at Department 
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of Ilmul Advia, Faculty of Unani Medicine, AMU, Aligarh authenticated the 
drug sample. The voucher specimen No. WA/2005/3 has been deposited in 
museum of the Dept. of Ilmul Advia, AMU, Aligarh for future reference.

Preparation of extract

The fruits of Kaknaj were dried at room temperature and powdered in an 
electrical grinder. The powdered drug in a known quantity was immersed in 
70% ethanol (ethanol and distilled water 7:3) in the ratio of 1:5 (drug + solvent) 
and left for 12 hours at room temperature and then extracted for 6 hours in 
Soxhlet’s apparatus at a fi xed temperature of 80 °C. The fi ltrate, after fi ltration 
through fi lter paper was dried over water bath. The yield percentage was 
calculated with reference to the weight of crude drug and was found to be 30% 
w/w.

Dosage of the drug

Dose of albino rats was calculated by multiplying the human therapeutic 
dose, described and practiced in Unani Medicine (Aawan, 1993; Ghani, 1920; 
Husain, 1872; Khan, 1313H; Nabi, 1901; Singh, 1974) by conversion factor of 7 
(Freidrich, 1968). The dose of the extract was determined with reference to the 
dose of crude drug and was found to be 450 mg/kg.

Animals

The study was carried out on healthy Wistar albino rats of either sex weighing 
100-150 gm, divided into three groups of six animals each. The animals were 
acclimatized to the laboratory condition for 5 days before the experiment. 
They were housed in clean polypropylene cages and kept under standard 
environmental condition; at a temperature of 23º± 2 ºC with 12 hrs light and 
dark cycle. They were fed standard food pellets and water ad libitum unless 
stated otherwise.

Diuretic activity

The diuretic activity of Habb-e-Kaknaj (Physalis alkekengi Linn. fruits) was 
assessed by the method of Lipschitz et al. (1943), Taylor and Toplis (1962), 
Amin et al., (1994) and Afzal et al., (2004). Wistar rats of either sex were 
divided into three groups of six animals each. The animals were deprived of 
food and water for 8 hours prior to the experimentation. Thereafter, all the 
animals were administered 30 ml/kg of (0.9% NaCl) normal saline orally. After 
administration of the normal saline, the animals of group I were given single 
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dose of 1 ml of distilled water orally and served as plain control. The animals of 
group II were treated with single dose of furosemide 4 mg/kg, orally, (dissolved 
in 1 ml distilled water) and served as standard control, while the animals of 
group III were treated with ethanolic extract of Habb-e-Kaknaj in the dose of 
450 mg/kg, (dissolved in 1 ml of distilled water) orally and served as test group. 
Immediately after the treatment of test and standard drug all the animals were 
kept separately in metabolic cages. The mineral oil (Paraffi n oil) was applied on 
the upper surface of the bottom of metabolic cages. A glass funnel kept under 
the metabolic cage, was also lubricated with the mineral oil. The purpose of 
application of mineral oil was the prevention of urine loss through evaporation. 
Urine was collected after 6 hours of the treatment. Further, the bladder was 
emptied by pulling the base of tail of each rat (Radhika et al., 2010).

Urine Analysis

The parameters observed were total urine volume and the concentration of 
sodium and potassium levels excreted in it. The concentration of sodium, and 
potassium chloride were determined by using ‘fl ame photometer’.

Statistical Analysis

The results were given as mean ± S.E.M. Signifi cance was determined 
by using the Student’s ‘t’ test. P-value equal to or less than 0.05 showed 
signifi cance.

Results

Ethanol extract of fruit of Physalis alkekengi at a dose of 450 mg/kg induced 
signifi cant (P<0.001) increase in urine volume, as compared to plain control 
group. Ethanol extract of test drug was found to produce signifi cantly (P<0.001) 
increased natriuresis and kaliuresis as compared to plain control group. In 
plain control group, the mean volume of urine was found to be 0.76 ± 0.033 
ml, while in standard control (treated with furosemide) it increased signifi cantly 
to 3.43±0.102 ml (P<0.001). In test group, the volume of urine collected during 
6 hrs increased signifi cantly to 2.55±0.042 ml (P<0.001), when compared 
with plain control. The mean sodium level in plain control was found to be 
1887.33±1.764 ppm. In case of standard control and test group, sodium levels 
were found to be 2227.50±0.885 ppm (P<0.001) and 2166.16±0.477 ppm 
(P<0.001), respectively. The concentration of potassium was calculated to be 
462.50±0.619 ppm in plain control group and 670.33±0.557 ppm (P<0.001) and 
650.33±0.494 ppm (P<0.001) in standard and test group, respectively. (Table 1)
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Table 1: Diuretic activity of ethanolic extract of Habb-e-Kaknaj (Physalis 
alkekengi Linn.)

Groups Urine volume (ml)
(Mean±S.E.M.)

Sodium excretion 
(ppm)
(Mean±S.E.M.)

Potassium 
excretion (ppm)
(Mean±S.E.M.)

Group I 
(control)

0.76±0.033
y3 z3

1887.33±1.764
y3 z3

462.50±0.619
y3 z3

Group II 
(standard)

3.43±0.102
z3

2227.50±0.885
z3

670.33±0.557
z3

Group III (test) 2.55±0.042 2166.16±0.477 650.33±0.494

 n = 6
1 = P < 0.05 2 = P < 0.01P < 0.001 3 = P < 0.001
x = against control group
y = against standard group
z = against test group

Discussion

The study showed that ethanolic extract of Habb-e-Kaknaj induced an increase 
in total urine output. It also increases the excretion of sodium and potassium 
signifi cantly demonstrating that the test drug possesses signifi cant diuretic, 
natriuretic and kaliuretic effect. Since diuretics increase the rate of urine fl ow 
and sodium excretion, and are used to adjust the volume and composition 
of body fl uid in a variety of clinical situations therefore the signifi cant diuretic 
activity as demonstrated in the present study will be useful in a number of 
pathological conditions. The therapeutic application of this drug by physicians 
of Unani medicine in infl ammatory and volume overload conditions appears 
to be justifi ed. Habb-e-Kaknaj (Physalis alkekengi Linn. fruit) is a well-known 
diuretic drug (Aawan, 1993; Aziz, 1948; Ghani 1920; Husain, 1872; Karim, 
1888; Khan, 1313H; Nabi, 1901), used in Unani Medicine from ancient times. 
Unani literature describes its use in urinary tract infection (Aziz, 1948; Ibn 
Sina 1906; Karim, 1888; Khan, 1313H), wound of urinary tract (Ibn Sina 1906; 
Ghani 1920; Husain, 1872), wound of kidney and urinary bladder (Aawan, 
1993; Aziz, 1948; Ghani 1920; Karim, 1888; Nabi, 1901), cystitis (Khan, 
1313H; Karim, 1888; Aziz, 1948), kidney stone (Aawan, 1993) and diseases of 
kidney and urinary bladder (Ghani 1920; Karim, 1888; Nabi, 1901) etc. Present 
study validated the diuretic effect of kaknaj and its therapeutic use in different 
diseases as practiced by Unani physicians.
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Diuretics are frequently used to relive pulmonary congestion and peripheral 
edema. They are also useful in reducing the syndrome of volume overload, 
decreasing cardiac workload, oxygen demand and plasma volume and thus 
help decrease the blood pressure (Hoeland et al., 2000). The control of plasma 
sodium is important in the regulation of blood volume and its pressure, and the 
control of plasma potassium is required to maintain proper function of cardiac 
and skeletal muscle (Guyton et al., 1998). The loss of potassium increases 
when sodium reaches the collecting duct indicating decreased absorption of 
sodium in earlier part of nephron as occurs with thiazide and loop diuretics. A 
signifi cant increase in the concentration of Na+ and K+, apart from indicating 
the relationship between the two also points towards the likely mechanism 
of action of the test drug (Harvey, et al., 2006). The study indicates therefore 
that the diuretic effect of the test drug may be caused by the action of the test 
drug at the thick Ascending Limb like furosemide and/or at Distal Convoluted 
Tubule like the thiazides. The regulation of sodium potassium balance is 
also intimately related to renal control of acid base balance. The test drug by 
increasing the urine volume and inducing natriuretic and kaliuretic effect clearly 
indicates that it has wide therapeutic potential and can be used in a number 
of acute and chronic diseases such as pulmonary oedema, general oedema, 
ascites, portal hypertension, splenohepatomegaly, congestive heart failure, 
nephrosis, nephritic syndrome and many other diseases etc. Its diuretic effect 
which was almost equal to that of furosemide warrants that it should be studied 
further at different dose levels and in diseases of diverse aetiology where 
diuretics play a role. Some of the important constituents such as physalin, 
histonin, quercitin (Rastogi & Mahrotra, 1998) mineral salts, vit C, citrone and 
glycol alkaloids etc (Anonymous, 1992, 1996) which have been investigated 
for some other activities but may also have role in inducing dieresis, as many 
constituents of plant drugs such Flavonoids, saponins, sterols and triterpenes 

are known to possess diuretic activity (Chandra et al., 2008).

Conclusion

On the basis of the above fi ndings, it can be concluded that ethanolic extract 
of Habb-e-Kaknaj (Physalis alkekengi Linn. fruit) has signifi cant diuretic activity 
thus supporting its use as a diuretic in a number of renal and other volume 
overload related disorders by Unani physicians.
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Abstract

Anaemia is defi ned as a decrease in the total 
amount of hemoglobin or the number of red blood cells. Iron defi ciency anemia 
is a form of anaemia develops due to the lack of suffi cient iron to form normal 
red blood cells. It is typically caused by inadequate intake of iron, chronic 
blood loss, digestive problem and other systemic and metabolic diseases. 
Present study was designed to evaluate the effi cacy and safety of Unani 
drug Sharbat-e-Faulad in cases of anaemia. Haematological and biochemical 
studies were carried out to determine the effi cacy and safety of the test drug. 
In haematological studies a signifi cant increase in the level of haemoglobin 
(19.79%), Red blood corpuscles (18.94%), Total Leucocytes counts (15.6%) 
Packed Cell Volume (14.3%) and Mean Cell Haemoglobin Concentration 
(4.51%) (P<0.001) were observed. It was also found to reduce the level of 
Erythrocyte Sedimentation Rate (ESR) by 28.04% (P<0.001) (Table-2 & 3).

In Biochemical studies for liver function test, some patients showed decreased 
level of enzyme, while same enzyme was found increased in other patients but 
the deviation of either side was found within the normal range (Table-4, 5 & 6). 
Similarly, no signifi cant change was observed on the two parameters of kidney 
function as the blood urea and serum creatinine levels were also found not to 
exceed the normal range.

It was, therefore, concluded that Sharbat-e-Faulad is a safe and effective 
haematinic drug and can be used in the patients of anaemia.

Keywords: Anaemia, Sharbat-e-Faulad, Haematinic

Introduction

Anaemia is one of the most common nutritional disorders and therefore has 
public health importance in developing countries like India where it is the 
most widespread nutritional problem specially in adolescents and women 
of reproductive age. As per WHO estimation the prevalence of anaemia in 
pregnant women is 14% in developed and 51% in developing countries while 
it is estimated to be 65-75% in India (Kalaivani, 2009; DeMayer and Adiels, 
1998). As a result, about one-third of the global population (over 2 billion) is 
anaemic (Anonymous, 2004). In developed countries, the cause of anemia 
varies according to age and sex. In women of childbearing age excessive 
menstrual loss is the most frequent etiology, while in postmenopausal women 
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and in males, digestive diseases are the main cause (Mclntyre and Long, 1993; 
Beutler et al., 2003; Yates et al., 2004).

The exact description of iron defi ciency anaemia is not available in ancient 
Unani literature but Razi (Razes, 841-926 AD) and Abul Hasan Ahmad 
Bin Mohammad Tabri (10th century AD) have mentioned that Soo-e-Mizaj 
Kabid Barid wa Ratab (Deranged cold and wet temperament), leads to the 
development of features of iron defi ciency anaemia, which they have described 
as Soo-ul-Qiniya (Kantoori, 1303; Tabri, 1995). Later, Kabiruddin (1950) 
simulated Soo-ul-Qiniya with that of ‘Faqru-ddam’, ‘Qiliatut-Dam’ etc. He further 
described Khizra (chlorosis) as a type of Soo-ul-Qiniya, affecting the young 
girls and described its etio-pathology as the alteration in the constituents of 
blood and added that the size of RBCs becomes small (microcytosis) and their 
red substance decreases (hypochromia) with increased fi brous material in the 
blood. While mentioning the treatment he advised (Kushta Foulad, Sharbat-e-
Faulad, Sayyal-e- Faulad etc.) (Table-1) iron supplement for a longer period 
with other haemopoietic, hepato-stumulant and hepato-protective drugs like 
sharbat Anar, Kushta Marjan, Majoon Dabeeldul Ward, Jawarish Jalinoos 
etc. As per description the involvement of liver appears to be inevitable in 
the causation of anaemia. Therefore the drugs frequently prescribed in this 
ailment contain ingredients that improve the digestion, liver function along with 
providing iron supplement. Sharbat-e-Faulad is an important preparation useful 
in anaemia irrespective of its cause and etiology. It improves digestion and 
nutrition and improves liver function on one hand and provides the required 
quantity of iron on the other. Therefore in the present study the effi cacy 
of Sharbat-e-Faulad was studied in patients of anaemia. Since the drugs 
containing metallic ingredients have been reported to cause toxicity particularly 
in liver and kidney therefore the effect of Sharbat-e-Faulad was also studies on 
liver and kidney function.

Materials and Methods

Unani formulation Sharbat-e-Faulad was procured from Central Council for 
Research in Unani Medicine, New Delhi. The study was carried out at Regional 
Research Institute of Unani Medicine (RRIUM), Aligarh. Ninety patients aged 
18-60 years of either sex were selected from the lot of patients attending the 
Out Patient Department (OPD) following the predesigned inclusive/exclusive 
criteria. Out of 90 patients 50 patients completed the study whereas 40 
dropped out. The effi cacy and safety of Unani drug Sharbat-e-Faulad was 
evaluated on the biochemical and haematological parameters.
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Table 1 Ingradients of Sharbat-e-Faulad of each 10 ml.

S. No.  Name of ingredients Quantity 

1 Burada Faulad 120.0 mg

2 Tursha shora 0.3 ml

3 Tursha Namak shora 0.1 ml

4 Tursha Kibrit 0.1 ml

5 Sirka Jamun 3.0 ml

6 Sat Lemon 60.0 mg

7 Tukhm Karafs 6.0 mg

8 Badian 3.0 mg

9 Ajwain Desi 3.0 mg

10 Podina 3.0 mg

11 Tukhm Shibbat 3.0 mg

12 Hilteet 3.0 mg

13 Kashniz Khushk 3.0 mg

14 Filfi l Daraz 3.0 mg

15 Kundar Gond 3.0 mg

16 Saad Koofi 3.0 mg

17 Tejpat 3.0 mg

18 Khurfa Siyah 3.0 mg

19 Taj Kalmi 3.0 mg

20 Balchhar 3.0 mg

21 Tukhm Halon 3.0 mg

22 Tukhm Piyaz 3.0 mg

23 Zanjabeel Khushk 3.0 mg

24 Filfi l Siyah 3.0 mg

25 Zeera Safaid 1.5 mg

26 Qand Safaid Q.S.
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Selection criteria

Patients were enrolled on the basis of following inclusion and exclusion criteria:

Inclusion Criteria

Patients in the age group of 18-60 years of either sex having the signs and 
symptoms of anaemia.

1. Whitish or yellowish complexion of face and skin.

2. Pedal edema or generalized oedema

3. Haemoglobin in the range of 8.0-12.0 gm% in males and 8.0- 10 gm% in 
females.

Exclusion Criteria

1. Patients with Haemoglobin less than 8.0 gm%.

2. Patients with history of acute blood loss.

3. Patients with chronic diseases requiring long term treatment.

4. Pregnant and lactating women.

Diagnosis

The diagnosis was however confi rmed when haemoglobin level was found in 
the range of 8.0-12 gm% in males and 8.0-10 gm% in females.

Collection of blood serum

Blood samples were collected by puncturing the vein at each investigation. 
1.0 ml of blood with ethylene diamine tetra acetic acid (EDTA) was used for 
various haematological parameters and another 2.0-2.5 ml of blood sample 
was allowed to clot and serum was separated by centrifugation, which was 
used for various biochemical parameters. Biochemical and haematological 
investigations were carried out as follows:

Biochemical analysis

Serum Glutamate Pyruvate Transaminase (SGPT, E.C. 2.6.1.2) and Serum 
Glutamate Oxaloacetate Transaminase (SGOT, E.C. 2.6.1.1.) were done by 
the method described by International Federation of Clinical Chemistry (IFCC) 
(Bradley et. al., 1972), Serum Alkaline Phosphatase enzyme (S-ALP, EC. 
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3.1.3.1) by the method of Wilkinson et. al., (1969), Blood Urea by the method 
of Tiffany et. al., (1980) and Serum Creatinine by Bowers (1980) method.

Haematological analysis

Haematological parameters were done according to the method described by 
Mukherjee (1990). It included Haemoglobin (Hb), Erythrocyte Sedimentation 
Rate (ESR), Total Leucocytes Counts (TLC), Red Blood Corpuscles (RBC) 
and Differential Leucocytes Counts (DLC): Polymorphs, Lymphocyte and 
Eosinophil Counts, Packed Cell Volume (PCV), Mean Cell Volume (MCV), 
Mean Cell Haemoglobin Concentration (MCHC), and Mean Cell Haemoglobin 
(MCH).

Dose and Mode of administration

Sharbat-e-Faulad was given in a dose of 12 ml orally to the patients twice a 
day after meal for a period of 90th-days. The haematological and biochemical 
investigation were conducted on day one and at the end of the study after 90 
days. The fi ndings were tabulated and compared statistically.

Statistical analysis

Data were analyzed statistically by one-way analysis of variance (ANOVA) 
followed by Dennett’s’ test. The values were considered signifi cant when 
P-value was found less than 0.05.

Results and Discussion

Haematological Studies

Sharbat-e-Faulad signifi cantly increased the level of haemoglobin by 19.79% 
((P<0.001), Red blood corpuscles (RBC) by 18.94% (P<0.001), Total 
Leucocytes counts (TLC) by 15.6% (P<0.001) (Table-2), Packed Cell Volume 
(PCV) by 14.3% (P<0.001) and Mean Cell Haemoglobin Concentration 
(MCHC) by 4.51% (P<0.001) (Table-3), when compared with the values of 
pre and post treatment. Sharbat-e-Faulad signifi cantly reduced the level of 
Erythrocyte Sedimentation Rate (ESR) by 28.04% (P<0.001) (Table-2). The 
fi ndings of haematological study clearly indicated that Sharbat-e-Faulad 
increased the level of RBCs, Hb, PCV and MCHC suggesting that it helped in 
improving the anaemia.
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Biochemical Studies

(i) Liver Function Tests

The effect of Sharbat-e-Faulad was found to vary from individual to individual 
in patients of anaemia. Out of 50 patients, 20 patients showed decreased 
level of SGPT (3.53% to 76.94%), 29 patients showed increased level of 
SGPT (5.56% to173.27%) and one patient showed no change in SGPT 
level. 21 patients showed decreased SGOT level (3.88% to 69.44%), 27 
patients showed increased level of SGOT (1.04% to 144.36%) and 2 patients 
showed no change in SGOT level. 23 patients showed decreased level of 
serum alkaline phosphatase (S-ALP) (1.68% to 41.92%), 27 patients showed 
increased level of S-ALP (0.8% to 64%) (Table-4 & 5), when pre-treatment 
fi ndings were compared with that of post treatment values. Since decrease or 
increases in the level of enzymes were not found to be signifi cant therefore it 
can be inferred that it did not induce any negative or favourable response. The 
safety of the drug is though confi rmed but at the same time it also indicated 
that Sharbat-e-Faulad does not possess hepatprotective or hepato stimulant 
effect as described in Unani literature. The fi ndings suggested further that 
the haematinic effect was induced probably by the presence of iron in the 
compound formulation. The role of other ingredients however should be 
ascertain evoking certain other parameters.

(ii) Kidney Function Tests

A slight increase in the level of blood urea (5.62%) was observed but it was 
not found signifi cant statistically. No change in serum creatinine level was 
observed in anaemic patients (Table-6). The two parameters of kidney function 
were found to be within the normal limit suggesting that test drug did not induce 
any untowards effect on kidney and thus can be used safely in the patients of 
anaemia.

Table 2 Effect of Unani drug Sharbat-e-Faulad on the levels of Haemoglobin, 
R.B.C. count, Total Leucocyte count (T.L.C.), Erythrocyte 
Sedimentation Rate (E.S.R.), Polymorph, Lymphocyte and 
Eosinophil count in anaemia patients.

 Parameter
Group 

Haemo-
globin 
(gm %)

R.B.C. 
(106/mm3)

T.L.C. 
(103/mm3)

ESR 
(mm/hr)

Poly-
morphs 

(%)

Lympho-
cyte (%)

Eosino-
phil (%)

(Pre-
treatment)

9.7
± 0.09

3.22
± 0.04

5.00
± 0.12

38.48
± 1.64

68.00
± 1.03

29.0
± 0.92

3.00
± 0.42
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 Parameter
Group 

Haemo-
globin 
(gm %)

R.B.C. 
(106/mm3)

T.L.C. 
(103/mm3)

ESR 
(mm/hr)

Poly-
morphs 

(%)

Lympho-
cyte (%)

Eosino-
phil (%)

End follow-up
(90th-days)

11.62
± 

0.98***

3.83
± 0.05***

5.78
± 0.16***

27.69
±1.64***

69.00
± 0.82�

28.00
± 0.76�

3.00
± 0.30�

***P<0.001 highly signifi cant and �P is not being signifi cant

Table 3 Effect of Unani coded drug sharbat-e- Faulad on the level of 
Packed Cell Volume (PCV), Mean Cell Volume (MCV) Mean Cell 
Haemoglobin (MCH) and Mean Cell Haemoglobin Concentration 
(MCHC) in anaemia patients.

 Parameter 
Group 

PCV (%) MCV (μ3) MCHC (%) MCH (P.gm)

 (Pre-Treatment) 34.69 ± 0.55 108.43 ± 1.30 27.92 ± 0.32 30.1 ± 0.13

 End Follow-up 
(90th-days)

39.65 ± 
0.62***

103.58 ± 
0.95**

29.18 ± 
0.23***

30.05 ± 
0.09�

**P<0.01 signifi cant, ***P<0.001 highly signifi cant and �P is not being signifi cant

Table 4 Effect of Unani drug Sharbat-e-Faulad on the levels of SGPT, SGOT 
and Serum Alkaline Phosphatase (S-ALP) in anaemia patients.

Parameter SGPT (IU/L)  SGOT (IU/L) Serum Alkaline-phosphatase 
(IU/L)

Group Pre-
treat-
ment

End-follow-up 
(90th days)

S. 
No

Pre-
treat-
ment

End-follow-up 
(90th days) S. 

No

Pre-
treat-
ment

End-follow-up 90th 
days)

S. No De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

1 53.04 51.27 3.53% 1 30.06 26.52 11.78% 1 150.0 134.6 10.27%

2 17.77 14.14 20.43% 2 22.98 21.22 7.66% 2 64.03 58.60 8.48%

3 22.98 5.30 76.94% 3 30.06 26.52 11.78% 3 71.08 62.67 11.83%

4 56.58 24.75 56.26% 4 35.81 15.91 55.57% 4 86.54 68.53 21.81%

5 30.06 26.52 11.78% 5 50.56 17.68 65.03% 5 184.8 180.6 2.27%

6 24.75 19.45 21.41% 6 33.59 24.75 26.32% 6 146.2 84.92 41.92%

7 10.16 8.82 13.19% 7 21.22 12.38 41.66% 7 54.80 43.60 20.44%

8 28.29 22.38 20.89% 8 25.75 24.75 3.88% 8 88.72 76.49 13.79%

9 28.29 18.91 33.16% 9 26.52 21.22 20.00% 9 79.49 73.25 7.85%

10 37.13 26.24 29.33% 10 40.66 30.96 23.86% 10 72.94 67.85 6.98%

11 36.58 33.59 8.17% 11 35.36 15.91 55.01% 11 64.84 60.09 7.33%

12 33.59 20.76 38.2% 12 28.29 24.12 14.74% 12 99.84 96.86 3.00%

13 37.13 30.42 18.06% 13 26.52 20.52 22.62% 13 110.01 108.16 1.68%
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Parameter SGPT (IU/L)  SGOT (IU/L) Serum Alkaline-phosphatase 
(IU/L)

Group Pre-
treat-
ment

End-follow-up 
(90th days)

S. 
No

Pre-
treat-
ment

End-follow-up 
(90th days) S. 

No

Pre-
treat-
ment

End-follow-up 90th 
days)

S. No De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

14 28.29 18.91 33.16% 14 22.98 20.62 10.27% 14 134.3 102.6 23.60%

15 33.59 30.06 10.51% 15 33.59 31.06 7.53% 15 87.96 78.06 11.26%

16 53.04 46.06 13.16% 16 35.36 32.18 9.00% 16 86.82 81.93 5.63%

17 37.13 22.81 38.57% 17 54.81 50.91 7.12% 17 112 110.26 1.55%

18 37.13 16.42 55.78% 18 47.74 24.9 47.84% 18 97.67 89 8.88%

19 28.29 22.98 18.77% 19 26.52 20.62 22.25% 19 75.68 69.18 8.59%

20 76.02 23.98 68.46% 20 26.52 19.45 26.66% 20 114.8 112.8 1.74%

21 63.65 19.45 69.44% 21 206.7 150.2 27.33%

22 104.2 98.16 5.8%

23 77.59 66.47 14.33%

Table 5 Effect of Unani drug Sharbat-e-Faulad on the levels of SGPT, SGOT 
and Serum Alkaline Phosphatase (S-ALP) in anaemia patients.

Parameter SGPT (IU/L)  SGOT (IU/L) Serum Alkaline-phosphatase 
(IU/L)

Group Pre-
treat-
ment

End-follow-up 
(90th days)

S. 
No

Pre-
treat-
ment

End-follow-up 
(90th days) S. 

No

Pre-
treat-
ment

End-follow-up 
90th days)

S. No De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

1 19.45 24.75 27.25% 1 22.43 54.81 144.36% 1 79.49 80.58 1.37%

2 22.98 28.29 23.11% 2 10.61 24.75 133.27% 2 68.37 87.36 27.78%

3 15.91 22.98 44.44% 3 30.06 32.13 6.89% 3 48.0 63.48 32.25%

4 21.22 28.29 33.32% 4 29.75 30.06 1.04% 4 63.48 78.68 23.95%

5 19.45 38.9 100% 5 24.75 30.59 23.6% 5 80.03 107.2 33.95%

6 31.82 33.59 5.56% 6 21.22 38.90 83.32% 6 97.67 160.18 64%

7 19.45 42.43 118.15% 7 31.82 33.59 5.56% 7 60.67 69.45 14.47%

8 26.52 31.06 17.12% 8 26.52 30.06 13.35% 8 51.55 52.9 2.62%

9 19.45 22.98 18.15% 9 20.76 28.75 38.49% 9 70.54 71.08 0.8%

10 15.91 24.75 55.56% 10 17.68 22.98 29.98% 10 63.48 64.57 1.72%

11 15.91 21.22 33.38% 11 26.92 30.06 11.66% 11 65.11 85.46 31.26%

12 14.14 38.64 173.27% 12 24.75 40.5 63.64% 12 78.12 113.9 45.8%

13 30.06 67.18 123.49% 13 24.75 32.13 29.82% 13 71.72 72.71 1.38%

14 24.75 26.41 6.71% 14 30.06 34.7 15.44% 14 82.75 88.7 7.19%

15 19.45 30.06 54.55% 15 17.68 22.98 29.98% 15 66.47 90.07 35.51%

16 12.38 24.62 98.87% 16 21.46 22.98 7.08% 16 93.87 100.5 7.06%

17 14.14 17.68 25.04% 17 26.52 31.06 17.12% 17 54.53 70.5 29.29%

18 21.22 35.36 66.64% 18 19.45 22.98 18.15% 18 55.35 65.92 19.10%

19 21.22 25.70 21.11% 19 26.52 28.72 8.30% 19 66.2 72.2 9.06%
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Parameter SGPT (IU/L)  SGOT (IU/L) Serum Alkaline-phosphatase 
(IU/L)

Group Pre-
treat-
ment

End-follow-up 
(90th days)

S. 
No

Pre-
treat-
ment

End-follow-up 
(90th days) S. 

No

Pre-
treat-
ment

End-follow-up 
90th days)

S. No De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

De-
crease 
value

% De-
crease

20 22.98 26.54 15.49% 20 21.22 25.12 18.38% 20 79.76 82.76 3.76%

21 17.68 28.56 61.54% 21 15.91 30.24 90.06% 21 54.53 66.2 21.4%

22 10.61 17.68 66.64% 22 21.22 26.52 24.98% 22 258.9 290.18 12.08%

23 15.91 18.92 18.92% 23 16.28 18.24 12.04% 23 80.03 108 34.95%

24 12.38 14.62 18.10% 24 26.52 30.2 13.88% 24 59.69 62.48 4.65%

25 24.75 28.41 14.79% 25 20.06 24.26 20.94% 25 91.97 98.66 7.27%

26 21.22 38 79.08% 26 26.52 36.06 35.97% 26 93.06 94.92 2.00%

27 19.45 22.18 14.04% 27 22.98 44.62 94.17% 27 67.28 72.46 7.70%

28 14.14 18.12 28.15%

29 14.14 34.44 143.56%

Table 6 Effect of Unani drug Sharbat-e-Faulad on the levels of blood Urea 
and Serum Creatinine in anaemia patients.

 Parameter 

Group    

Blood Urea (mg/dl) Serum Creatinine 
(mg/dl)

(Pre-Treatment)  21.90 ± 0.86  0.86 ± 0.02

End Follow-Up (90th-days)  23.13 ± 0.89�  0.87 ± 0.02�

�P is not signifi cant

Conclusion

In the light of the above fi ndings and the observations it can be concluded 
that Sharbat-e- Faulad possesses signifi cant haematinic effect. It can also be 
inferred that the drug is safe as it did not induce any toxic effect, particularly on 
liver and kidney functions.
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Abstract

Puberty Menorrhagia is defi ned as excessive bleeding 
in amount (>80ml) or in duration (>7days) or both between menarche and 
19 years of age. The SHD is a Unani formulation that has been claimed 
as a powerful haemostatic drug. The trial was a standard controlled 
randomized single blind study. The study was conducted on 55 unmarried 
girls aged between 12-19 yrs having regular cycle with heavy bleeding 
during menstruation at National Institute of Unani Medicine (NIUM) Hospital, 
Bangalore during the year of 2008-09. They were randomly allocated in test 
and control groups respectively and patients showed Pictorial Blood loss 
Assessment Chart (PBAC) score of more than 200 were included in the study. 
All the patients were given the treatment throughout menses period from 1st 
day till the bleeding stopped for three consecutive cycles. Evaluation of DOF 
was assessed by PBAC score in each cycle and the results were analyzed 
using appropriate statistical tests. There was signifi cant reduction on DOF in 
both groups (p< 0.001) when compared with the mean score of PBAC before 
treatment. Mean reduction in PBAC score in SHD treated group was found 
to be more even than the standard drug (p< 0.001). The study demonstrated 
that the test drug SHD is effective in ameliorating the Puberty Menorrhagia. 
The study thus validated the claim of Unani medicine that the group of drugs 
possessing astringent and potent styptic activity may be used in arresting the 
Puberty Menorrhagia successfully.

Keywords: Puberty Menorrhagia, Safoof Habis-ud-dam (SHD), Duration of 
fl ow (DOF), Pictorial Blood loss Assessment Chart (PBAC) score.

Introduction

Menarche is a hallmark event in the life of all adolescent girls marking the 
transition from childhood to adulthood (Debra & Bradshaw 2000). Although 
mechanisms triggering puberty and menarche remain uncertain, they are 
dependent on genetics, nutrition, body weight and maturation of HPO Axis 
(Rao et al 2004). Puberty is defi ned as the period during which secondary 
sex characters begin to develop and the capability of sexual reproduction 
is attained. The problems that can be encountered during puberty are 
menstrual irregularities like Menorrhagia, Oligo-menorrhoea, Dysmenorrhoea, 
Amenorrhoea, Post Menopausal Syndrome (PMS) etc.
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Adolescence is a very important phase in every woman’s life. This is a 
stage where the carefree and immature girls blossoms into a mature and 
a responsible adult woman. In many developing countries, especially in 
rural and underdeveloped areas, the girl is often considered to be an adult 
at the time when menstruation is established regularly. They tend to marry 
early and do not go to school (John & Ruth, 1987). During puberty, ovarian 
function is initially uniphasic, consisting of follicular ovarian activity without 
complete maturation and rupture of the follicle. As a result, varying amount 
of oestrogen stimulates the endometrium, but there is no biphasic interaction 
of progesterone hormone on the endometrium. Most young patients with 
anovulatory bleeding do not have excessive uterine bleeding, but some 
have extremely profuse and prolonged episodes of vaginal bleeding without 
suggestive of cyclic control (John, 1964).

The aetio-pathogenesis of ‘Kasrat-e-Tams’ in respect of Unani concept, 
rrenowned physicians of Greeco-Arab medicine have described it according 
to humors and temperament which include ‘ghalba-e-dam’ (Plethora) in the 
uterine vessels that stimulate ‘quwat-e-dafea’ (Expulsive power) of uterus 
resulting in excessive Menstrual Blood Loss (MBL). Apart from it, ‘ghalba-
e-safra’ also elevate innate heat in blood that alters ‘mizaj’ of uterus and 
makes the uterine blood vessels more fragile resulting in excessive menstrual 
bleeding. ‘Riqqat-e-dam’ (Excessive liquidity of blood) weakens ‘quwat-e-
masika’ (Retentive power) of uterus leading to excessive menstrual bleeding 
(Khan 1983).

The management of ‘Kasrat-e-Tams’ depends upon the underlying cause 
but ‘Habis wa Qbizud-dam’ (Astringent) drugs like Geru (Bolus rubra/Ferrum 
haematite), ‘Dmmul Akhwain’ (Dracaena Cinnabari), ‘Kaat-e-Safaid’ (Acacia 
catechu Willd), ‘Sang-e-Jarahat’ (Soap-stone/Silicate of Magnesia) and 
‘Phitkari’ (Alum) are in use since ancient times in the form of decoction, powder 
or tablets.

Methodology

The study was carried out during the year 2008-2009, in the department of 
Obstetrics and Gynaecology, National Institute of Unani Medicine & Hospital, 
Bangalore. The study protocol was approved by the institutional ethical 
committee of NIUM, Bangalore vide its order No 6-79/06-07/NIUM. The study 
design was standard controlled randomized single blind study and the duration 
of Study was one year. In the sample size, 55 patients were enrolled in the 
study, 30 in test group and 25 in control group. Method of collection of data 
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was based on history taking and Pictorial blood loss assessment chart (Higham 
et al., 1990).

Patients fulfi lling the inclusion criteria were given the information sheet having 
details regarding the nature of study and the drug to be used and method of 
treatment. Patients were given enough time to go through the study details 
mentioned in the information sheet. They were given the opportunity to ask any 
question and if they agree to participate in the study, they were asked to sign 
the informed consent form. Written consent was taken from each patient in the 
presence of her parent or guardian.

Young girls in age group of 12-19 years complaining of excessive bleeding 
per vaginum during menstrual periods were interrogated thoroughly for 
detailed history particularly about amount and duration of fl ow and whether it 
is accompanied by pain or not. Last Menstrual Period (LMP) was noted and 
associated symptoms of anaemia were also enquired. At the time of their 
visit the subjects were provided a Pictorial Blood loss Assessment Chart 
(Annexure-1) to complete with their next menses and carefully instructed and 
explained how to fi ll it.

Research drug ‘Safoof Habisuddam’ (SHD), a Unani Formulation which has 
got astringent and potent styptic properties and is claimed to be benefi cial 
in Menorrhagia. ‘Safoof Habis-ud-dam’ consists of ingredients are Dammul 
Akhwain (Singh, 1949) (Dracaena cinnabari), Samagh-e-Arabi (Prajapat 
2005) (Acacia arabica Willd), Gil-e-Surkh (Singh, 1949) (Bolus rubra), Sang-e-
Jarahat (Kokate 2008) Hydrated Magnesium Silicate and Sadaf (Singh 1949) 
Ostrea gryphoides Schl in equal quantity. The standard control drug was tablet 
Styptocid and each tablet contained Adrenochrome monosemicarbazone-0.5 
mg, menadione sod. Bisulphate-10 mg, rutin-50 mg, vitamin C-37.5 mg, D 200 
I.U and calcium dibasic phosphate-125 mg.

Three gram of Safoof Habis-ud-dam was administered orally twice a day with 
water from fi rst day of cycle till bleeding stops. The duration of protocol therapy 
was three consecutive cycles. One tablet of Styptovit (standard drug) was also 
administered orally twice a day with water from fi rst day of cycle till bleeding 
stops and the duration of protocol therapy was also 3 consecutive cycles.

Along with test and control drugs, ‘Qurs Kushta Faulad’ (a Unani formulation 
used as haematinic) was also administered orally in the dose of one tablet 
twice a day for three months to the patients of both groups and the duration of 
protocol therapy was also 3 consecutive cycles.
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Evaluation of effi cacy of Research and Control Drugs in the treatment was 
based on Subjective parameters like excessive bleeding per vaginum and 
associated anaemia and Objective parameters like Higham Pictorial chart for 
the assessment of menstrual blood loss (MBL) while assessment of safety of 
treatment was done on (a) Haematological studies – Hb gm%, TLC, DLC, ESR 
and biochemical studies – SGOT, SGPT, Blood urea, Serum Creatinine before 
and after treatment.

Results were analysed on the basis of two categories, Relieved—when 
symptoms vanished and PBAC Score returned < 200 and Not Relieved—
persistence of symptoms and PBAC Score ≥ 200.

To get results signifi cant, descriptive statistical analysis was carried out. 
Results on continuous measurements were presented on Mean ± SD (Min-
Max) and results on categorical measurements were presented in Number 
(%). Signifi cance was assessed at 5 % level of signifi cance. Student t test (two 
tailed, independent inter-group analysis) was applied to fi nd the signifi cance 
of study parameters on continuous scale between two groups and to fi nd the 
homogeneity of parameters on continuous scale as + Suggestive signifi cance 
(P value: 0.05<P<0.10), * moderately signifi cant (P value: 0.01<P £ 0.05) and 
** strongly signifi cant (P value: P≤0.01).

Table 1 Comparison of Duration of fl ow (days per cycle) in two groups

DOF(days) Control Test Signifi cance

Before treatment 7.30±1.49 7.26±1.46 t=0.108;p=0.915

After treatment 1st cycle 6.52±1.27 6.07±1.14 t=1.310;p=0.196

After treatment 2nd cycle 6.22±0.95 5.67±1.33 t=1.656;p=0.104

After treatment 3rd cycle 5.65±1.30 5.52±1.4 t=0.348;p=0.729

After without treatment 1st follow up 5.83±1.27 5.74±1.38 t=0.227;p=0.822

Mean Changes from before treatment

After treatment 1st cycle 0.78±0.85 1.19±1.47 -

After treatment 2nd cycle 1.09±1.00 1.59±1.45 -

After treatment 3rd cycle 1.65±1.40 1.74±1.35 -

After without treatment 1st follow up 1.48±1.56 1.52±1.65 -

P value from before treatment

After treatment 1st cycle <0.001** <0.001** -

After treatment 2nd cycle <0.001** <0.001** -

After treatment 3rd cycle <0.001** <0.001** -

After without treatment 1st follow up <0.001** <0.001** -
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Fig. 1

Pictorial Blood Loss Assessment Chart (PBAC)6

The PBAC (Fig 1) was fi rst introduced by Higham et. al. in 1990 as a visual 
representation of blood loss from which a numerical score is derived. The chart 
consists of a series of diagrams representing light, moderate and heavy soiled 
towels. In addition passage of clots (small size clot equal to 50 paisa coin and 

large size clot equals to 1 rupee coin) were also recorded. The score assigned 
were 1 for each light, 5 for moderate soiled and 20 for completely saturated 
with blood stained towel. Small and large clots scored 1 and 5 respectively.
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Pictorial Assessment Chart- Scoring System: S. No.:
  Name of the Patient: Age:
 Day Start: OPD/IPD, No:

 
 LMP: Score:

Score PADS 1 2 3 4 5 6 7 8 9 10

1

5
 

20

1 CLOTS: Small

5 Large

Results and Discussion

The mean score for DOF in control group at 0 day 1st month, 2nd month, 3rd month 
and at follow up were 7.30±1.49, 6.52±1.27, 6.22±0.95, 5.65±1.30 and 5.83±1.27 
respectively, similarly the mean score for DOF in test group were 7.26±1.46, 
6.07±1.14,5.67±1.33, 5.52±1.4 and 5.74±1.38 respectively (Table 2 & Fig-1).

There was signifi cantly decrease DOF in control group after 1nd month which 
remained signifi cantly decreased till follow up (p<0.001). Similarly a signifi cant 
decrease DOF in test group after 1nd month was found, which remained 
signifi cantly decreased till follow up (p<0.001) when compared in both groups 
at 0 day.

According to Unani concept, Habis—Qabiz (Astringent and Styptic) drugs are the 
drug of choice in Menorrhagia and Safoof Habis-ud-dam has proved right choice 
for the present study as it had shown a good response in the relief of symptoms 
of the ailment. Safety profi le was also found to be safe of the test drug.

Conclusion

The study demonstrated that the test drug SHD is effective in ameliorating the 
Puberty Menorrhagia. The study thus validated the claim of Unani medicine 
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that the drugs possessing astringent and styptic activity may be used in 
arresting the Puberty Menorrhagia successfully.

Acknowledgements

Authors are gratifi ed to eminent personalities, Prof. M M H Siddiqui, Chairman 
Department of Ilaj-bil-Tadbeer, Faculty of Unani Medicine, Aligarh Muslim 
University, Aligarh; Dr. M.S. Hayat Siddiqui, Principal/Superintendent, State 
Takmeel ut Tib College & Hospital, Lucknow; Dr. Gufran Ahmed, Reader, 
Department of Ilmul Advia (Pharmacology), Faculty of Unani Medicine, Aligarh 
Muslim University, Aligarh and Dr. K. P. Suresh, Scientist (Biostatistics), 
National Institute of Animal Nutrition & Physiology, Bangalore-560030, for their 
valuable suggestions and time to time guidance during the study.

References

Debra, A.M. & Bradshaw, K.D., 2000. Abnormal uterine bleeding in 
adolescents, Obstetrics and Gynaecology Clinics of North America 
27(1):63-75.

Higham, J.M., O’Brien, P.M.S, Shaw, R.W., 1990. Assessment of menstrual 
blood loss using a pictorial chart, B.J of Obstetrics and Gynaecology 97: 
734-739.

John, I.B., 1964. Text Book of Gynaecology. Scientifi c book agency, Calcutta, 
p. 526.

John, M.P. & Ruth, J.Z., 1987. Laws and Policies affecting adolescent health. 
World Health Organization, Geneva, p.4.

Khan, M. Ajmal, 1983. Haziq.1st ed. Karachi Mashhur Areest Press, pp. 465- 
466

Kokate, C.K., 2008. Pharmacognosy, 42nd ed. Nirali prakashan, pp. 7.12, 18.5.
Prajapati, N.D. and Kumar, U., 2005. Agro’s Dictionary of medicinal plants, 

(Reprinted), Jodhpur (India), Agrobios, pp.2-3.

Rao, S., Pawar, V., Badhwar, V.R., Fonseca, M.N., 2004. Medical intervention 
in puberty menorrhagia. Bombay Hospital Journal 46:2.

Singh, Daljeet, 1949. Unani Draviyagun Vigyan, 1st ed., Nirnaya Sagar Press, 
Bombay, p. 187.



Hippocratic Journal of Unani Medicine 30



Hippocratic Journal of Unani Medicine 31
July - September 2013, Vol. 8 No. 3, Pages 31-41

Clinical 
Effi cacy 
of a Unani 
Formulation in 
the Treatment 
of Bronchial 
Asthma

Mohammad Asjad Khan, 
*Mohd. Anwar, 

Abdul Nasir Ansari,  
Abdul Wadud

National Institute of Unani Medicine, 
Kottigepalya, Magadi Main Road, 

Bangalore 560091

* Author for correspondence

Abstract

A Randomized single blind standard controlled 
clinical trial was designed to evaluate the effi cacy of decoction of a non 
pharmacopoeial Unani formulation in the patients of Zeequn Nafas Shoabi 
(Bronchial Asthma) during 2009-2010. Forty patients of Bronchial Asthma, 
were randomly allocated to Group A (Test) and Group B (Control), comprising 
of 20 patients each by lottery method. Patients in Group A were treated with 
the test drug Aslussus (Glycyrrhiza glabra), 4 g; Abresham (Bombax mori), 
3g; Gauzaban (Borago offi cinalis), 4 g; Zoofa Yabis (Hyssopus offi cinalis), 
3g; and Saboose Gandum (Triticum aestivum), 6 g) in the form of Joshanda 
(Decoction) whereas Salbutamol (Asthalin) inhaler was used as a control drug 
in Group B. The treatment was given twice a day for a period of 45 days. All 
the patients were assessed for subjective (Cough, paroxysmal dyspnoea and 
wheeze etc.) and objective (FEV1, FEV1/FVC and PEF) parameters on 0, 15th, 
30th and 45th day. The fi ndings were analyzed by appropriate statistical tests. 
A signifi cant improvement was noted in subjective and objective parameters in 
both groups (p<0.05). The study revealed that the test drug is effective in the 
treatment of Bronchial Asthma.

Key words: Zeequn Nafas Shoabi; Bronchial Asthma; Spirometory; Unani 
Medicine.

Introduction

Zeequn Nafas Shoabi (Bronchial Asthma) is very common disorder accounting 
for 300 million population of the world (Kasper et al., 2005). In India 
approximately 5-9% of general population is suffering from Bronchial Asthma 
(Singhal et al., 2009). Despite the remarkable advancement in asthma therapy, 
Bronchial asthma continues to raise leading to signifi cant economic and 
personal burden. Presently, the treatment is primarily based on bronchodilators 
(short and long acting β-Adrenergic receptor agonist like salbutamol, 
terbutaline) and corticosteroids (Kasper et al., 2005; Hardman et al., 2001; 
Sauhami and Moxham, 1997). Although, these drugs are quite effective and 
proved to be magical especially in emergency conditions, but in spite of all the 
wizardry they are neither preventive nor curative, rather provide symptomatic 
relief. Furthermore, since these drugs are potentially toxic and sometimes may 
cause serious adverse effects therefore, long term use of such drugs impugns 
their utility (Hardman et al., 2001).
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Unani system of medicine recommends a number of drugs that can be 
effectively used in the treatment of Bronchial asthma. Many single and 
compound drug both pharmacopoeal and non pharmacopoeal preparations 
have been recommended in Unani medicine to manage the Bronchial Asthma. 
Azam Khan has recommended a composition namely Matbookh barae ribu 
nazli (Decoction for Bronchial Asthma) [Khan, 2003]. It contains Aslussus 
(Glycyrrhiza glabra), Abresham (Bombyx mori), Gauzaban (Borago offi cinalis), 
Zoofa Yabis (Hyssopus offi cinalis), and Saboose Gandum (Triticum aestivum), 
and is widely used in the management of bronchial asthma and related 
problems. The reports of practicing physicians of Unani Medicine suggest that 
this combination is quite effective and safe in asthmatic patients. Its ingredients 
have been described to possess properties like Muhallile Auram (Hakeem, 
ynm; Kabeeruddin, 1354 A.H.; Kabeeruddin, 2007), (Resolving), Munnafi se 
Balgham (Kabeeruddin, 1354 A.H.; Kabeeruddin, 2007) or Dafe Fuzlate Riya 
(Expectorant) and Mulattif (Demulcent) [Anonymous, 1987; Ghani, ynm]. These 
properties are somehow related with amelioration of different pathological 
manifestation and the causative factors of Asthma. In view of the above 
therefore a single blind standard controlled study was designed to evaluate the 
effi cacy of Matbookh brae ribu Nazli in the management of Bronchial Asthma.

Materials and Method

The study was conducted at National Institute of Unani Medicine (NIUM), 
Bangalore hospital during the period of Feb, 2009 to Feb, 2010. Before 
starting the trial the protocol of the study was submitted to Institutional Ethical 
Committee for Biomedical Research, NIUM and the approval was obtained. 
The patients of Bronchial Asthma were selected on the basis of strict inclusion 
and exclusion criteria. Stable patients of Bronchial Asthma of either sex 
aged between 10-50 yrs, ready to voluntarily participate in the study were 
enrolled. Patients suffering from Emphysema, Bronchectesis, Acute bronchitis, 
Pneumonia, Tuberculosis, Hypertension, Chronic bronchitis, Occupational 
lung diseases, Advanced Liver, Kidney, Cardiac and Neurological diseases, 
and patient below the age of 10 yrs and above 50 yrs were not included in the 
study.

The investigations including Hb%, TLC, DLC, ESR, Blood Urea, Serum 
Creatinine, SGOT, SGPT, Serum Alkaline Phosphatase, Serum Bilirubin), X- 
Ray chest PA View, ECG and AEC were carried out in all the patients, before, 
after and in-between the treatment. Pulmonary Function Test (PFT) was 
done on 0 day, 15th day, 30th day and 45th day. Severity of Asthma was also 
assessed as per WHO-GINA guidelines (Chung and Bush, 2002).
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Forty patients of Asthma were selected and randomly allocated, using 
lottery method into test (Group A) and control (Group B) groups each group 
comprising of 20 patients. Patients in Group A were treated with decoction of 
20g of test drug (Aslussus (Glycyrrhiza glabra), 4g; Abresham (Bombax mori), 
3g; Gauzaban (Borago offi cinalis), 4g; Zoofa yabis (Hyssopus offi cinalis), 3g; 
and Saboose Gandum (Triticum aestivum), 6g). For making decoction the 
ingredients were soaked in 60 ml of water over night, and boiled in the morning 
for 3 minutes. The treatment was given for 45 days twice a day orally whereas 
the patients in control group received Salbutamol 100 μgms/dose (Asthalin 
Inhaler 200 Metered dose) in the form of inhalation twice a day for the same 
period. The effi cacy of test drug was assessed on the basis of following 
subjective and objective parameters:

(I) Subjective parameters

(1) Cough with mucoid sputum (2) Paroxysmal dyspnoea (3) Wheeze 
(4) Cyanosis.

(II) Objective Parameters

(1) Presence of Rhonchi

(2) Over infl ation (Assessed by X- Ray)

(3) Pulmonary Function Test:

 Forced expiratory Volume (FEV 1)

 Forced expiratory Volume: Forced vital capacity (FEV1: FVC)

 Peak expiratory fl ow (PEF)

(4) Absolute Eosinophil Count (AEC)

(III) Safety parameters

 Haemogram (TLC, DLC, Hb, ESR)

 Kidney function test (Blood Urea, Serum creatinine)

 Liver function test (SGOT, SGPT, AST, ALT)

As these parameters differ in severity from patient to patient therefore an 
arbitrary grading of subjective parameters was improvised for appropriate 
assessment and statistical evaluation of various signs and symptoms in order 
to evaluate the effi cacy of the test drug. Before starting the treatment, signs 
and symptoms were recorded in case report form according to their grades (all 
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patients were graded on the basis of severity of subjective parameters using 
4-point scale, where 0 corresponded to no symptoms, 1 to mild symptoms, 2 
to moderate symptoms and 3 to maximum symptom intensity), at the maiden 
visit and any worsening or improvement in any of the parameters was noted 
down on every visit (0 day, 15th day, 30th day and 45th day) till the end of the 
treatment. In order to assess safety of test drug, Haemogram, Liver function 
test and Kidney function test were also carried out before and after treatment. 
Subjective and objective parameters were analyzed statistically by using InStat 
version 32 for windows. Kruskal-Wallis test with Dunn’s multiple comparison 
test, Repeated Measures ANOVA with post hoc test and Tukey-Kramer 
multiple comparison test were used and Paired‘t’ test for safety parameters 
were used to analyze the data.

Observations and results

Demographic data, prevalance of disease and effect of test drug on subjective 
parameters are depicted in Table No (1) & (2). The effect of test drug on 
subjective and objective parameters were recorded as follows:

The mean score of FEV1 of test group was 54.02 on baseline and 71.18 on 
45th day, whereas, in control group it was 48.18 on 0 day and 61.14 on 45th 
day. The mean total scores of both groups at 45th day was found signifi cant 
as compared to the score recorded at 0 day (p<0.01). (Table 3; Figure 1). The 
mean score of FEV1/FVC of test group was 91.85 on baseline and 99.06 on 
45th day, while in control group it was 86.74 on 0 day and 96.44 on 45th day. 
The mean score of PEF of test group was 43.23 on 0 day and 58.58 on 45th 
day whereas, in control group, it was found to be 35.82 and 47.94 on 0 and 
45th day, respectively. The median score of severity was 4 (2, 4) on base line 
and 2.5 (0, 4) on 45th day, while in control group the values were recorded 
as 4 (2, 4) on 0 day and 3 (1, 4) on 45th day. A signifi cant reduction (p<0.05) 
was found in median total scores of test group at 45th day, when compared 
with the baseline (Table 4; Figure 4). Inter-group comparison of median scores 
of severity and mean scores of FEV 1 and PEF in Test group demonstrated 
signifi cant improvement (p<0.05) with respect to Control at 45th day. No 
signifi cant changes in safety parameters were observed. (Table 5 & 6)
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Table 1 Demographic distribution of patients

Mean age 32.58±11.03 No. of Patients 
(n=40) Percentage

Age group

10-19 6 15%
20-29 10 25%
30-39 13 32%
40-50 11 28%

Sex
Male 18 45%
Female 22 55%

Personal Habit
Betel nut (Pan) 9 22%
Smoking 7 18%
Nonsmokers 24 60%

Environmental 
Condition

Dusty 30 75%
Smoky 6 15%
Clean 4 10%

Family History
Present 21 52%
Absent 19 48%

Socioeconomic 
status (SES)

I 0 00%
II 6 15%
III 10 25%
IV 24 60%
V 0 00%

Allergens
House Dust 27 68%
Multiple (Pollen, Sent, 
Smokes, Food, Dye, NSAID) 13 32%

Table 2 Effect of Test drug vs. Control on subjective parameters 
(Median with Range In brackets)

Assessment day 0 day 15th day 30th day 45th day

Cough
Group A (Test)

3 (2,3) 2 (1,3) 1(0,2) .5 (0,2)*,+

Group B (Control) 3 (2,3) 2 (0,3) 1 (0,2) 1.5 (1,2)*

Sputum
Group A (Test) 3 (1,3) 1(0,3) 1(0,2) 0 (0,2)*,+
Group B (Control) 2 (1,3) 2 (0,2) 1 (0,2) 1 (1,2)*

Dyspnoea
Group A (Test) 3 (2, 3) 2 (1, 3) 2 (0, 3) 1 (0, 2)*,+
Group B (Control) 3 (2, 3) 2 (1, 3) 2 (0, 3) 2 (1, 3)*

Wheezing
Group A (Test) 3 (2, 3) 2 (0, 3) 2 (0, 2) 1 (0, 2)*,+
Group B (Control) 3 (2, 3) 2 (1, 3) 2 (1, 3) 2 (1, 3)*

Test Used: Kruskal-Wallis Test with Dunn’s multiple comparisons Test, n=20 in each group.
• * - Very signifi cant (p < 0.01) with respect to 0 day vs 45th day (in test and control groups)
• + - Signifi cant (p< 0.05) with respect to control 45th day
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Table 3 Effect of Test drug Vs control on PFT (Mean ± SEM)

Assessment day 0 day 15th day 30th day 45th day

FEV1

Group A 
(Test)

54.016±5.72 61.196±5.17 59.976±5.87 71.183±5.184*,+

Group 
(Control)

48.175±4.31 57.8895±4.6 61.662±4.46 61.143±4.125*

FEV1/
FVC

Group A 
(Test)

91.8485±4.15 93.5265±3.79 94.6235±3.95 99.056±2.6ns

Group
(Control)

86.7435±3.82 93.416±3.44 93.809±2.91 96.441±2.5*

PEF

Group A 
(Test)

43.23±5.46 48.42±4.51 52.65±5.26 58.58±5.1*,+

Group 
(Control)

35.82±3.88 45.09±4.09 44.84±4.26 47.94±3.1* 

Severity 
grade** 
(Median 
with 
range)

Group A 
(Test)

4 (2, 4) 3 (1, 4) 3 (0, 4) 2.5 # (0, 4)

Group 
(Control)

4 (2, 4) 3.5 (1, 4) 4 (1, 4) 3ns (1, 4)

Test used: Repeated Measures ANOVA with post test. Tukey-Kramer multiple comparisons test.
• * - Very signifi cant (p < 0.01) with respect to 0 day vs 45th day (in test and control groups)
• + - Signifi cant (p< 0.05) with respect to control 45th day

** Test Used: Kruskal-Wallis Test with Dunn’s multiple comparisons Test, n=20 in each group.
• # - signifi cant (p < 0.05) with respect to 0 day vs 45th day in test group
• ns - Not signifi cant ( p >0.05) with respect to control 45th day

Table 4 Safety Assessments for Group A (Test)

S. No. Parameters Assessments
BT AT

Mean±SEM Mean±SEM
1 Hb % 13.515±0.3549 19.905±6.599
2 TLC 5890±300.45 6285±250.50
3 DLC

P 53.55±2.132 51.55±1.705
L 38.6±2.109 38.1±1.827
E 5.7±.8678 8.05±1.109
M 1.95±0.3362 1.8±0.3044
B 0.2±.09177 0.5±0.1701

4 ESR 11.8±1.765 12.45±1.714
5 S.Creatinin 0.86±0.03728 0.77±0.03777
6 B.Urea 25.35±1.723 24.55±2.088
7 S.Bilirubin 0.66±0.03932 0.673±0.07172
8 AST 22.75±1.534 24.3±1.683
9 ALT 26.4±2.837 27±2.447

10 Alk.Phosphatase 125.9±9.472 111.7±5.817

(n=20), Baseline vs.45th day
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Table 5 Safety Assessments for Group B (Control)

S. No. Parameters Assessments

BT AT

Mean±SEM Mean±SEM

1 Hb % 13.395±0.328 13.57±0.4999

2 TLC 6870±352.27 6560±371.32

3 DLC

P 53.05±2.359 55±2.365

L 38.7±2.462 36.2±2.298

E 5.65±.8562 5.75±0.7286

M 1.8±0.3129 1.45±0.3118

B 0.45±0.2562 0.45±0.1535

4 ESR 14.95±1.772 15.3±1.903

5 S.Creatinin 0.815±0.03346 0.875±0.03545

6 B.Urea 23.05±1.612 22.85±1.346

7 S.Bilirubin 0.671±0.09186 0.651±0.05018

8 AST 22.85±1.653 23.5±1.978

9 ALT 23.45±2.126 24.45±1.936

10 Alk.Phosphatase 128.7±10.156 120.6±8.187

(n=20), Baseline vs.45th day, Test used: Paired t test.

Fig. 1: Effect of Test drug vs. Control on FEV1
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Fig. No 2: Effect of Test drug vs. Control on FEV1/FVC

Fig. 3: Effect of Test drug vs. Control on PEF
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Fig. 4:Effect of Test drug vs. Control on WHO GINA Severity grade

Discussion

The administration of test combination in decoction form brought about 
signifi cant reduction in the subjective and objective parameters consorted with 
the patients of asthma, demonstrating that the test combination is effective in 
relieving the asthmatic condition.

Bronchial asthma is an infl ammatory disorder of the airway in which Mast 
cells, Eosinophils, and T- lymphocytes take part to cause pathological 
changes including bronchoconstriction, which in turn cause recurrent episodes 
of wheezing, tightness of chest, cough and breathlessness. Production of 
viscid sputum in response to the infl ammation further causes narrowing 
of the respiratory tract and aggravates the symptoms [Hardman, Limbird, 
Gilman, Goodman and Gilman’s, 2001; Kasper et.al. , 2005; Sauhami and 
Moxham, 1997]. The treatment of asthma therefore mainly revolves around 
the management of infl ammation, spasm, cough, congestion, pulmonary 
obstruction etc. The test drug as mentioned earlier has been described 
to be Muhallile Auram (antiinfl ammatory) Mulattif (Demulcent), Mufatteh 
Sudad (Deobstruent), Munaffi se Balgham (Expectorant) (Anonymous,1992; 
Hakeem, ynm; kabeeruddin,2007) and Munzij (concoctive), and all these 
effects are somehow associated with the relief of symptoms of Bronchial 
asthma. Thus the test drug by improving the different signs and symptoms 
of asthma probably by the diverse effects ascribed to it, demonstrated that 
it possessed signifi cant anti asthmatic effect. Some of the ingredients of 
the test drug viz. Abresham [Ghani, ynm; Momin,1272 AH], Zoofa Yabis 
[Anonymous,1992; Gilani,2007; Singhal et al., 2009], Aslussus [Anonymous, 
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2002; Baitar,1999; Evans,2008; Karnik,1994; Ram et al., 2006], Gauzaban 
[Kabeeruddin,1354 (A.H.); Kabeeruddin, 2007] and Saboose Gandum, [ Baitar, 
2002; Israili, ynm] have also been described to possess Mufatteh Sudad 
(Ghani, ynm; Hakeem,ynm; Kabeeruddin,2007), (Deobstriuent), Muhallile 
Auram (Antiinfl ammatory) [Baghdadi, 2005; Chung,2002], Mukhrije Balgham 
(Expectorant) (Anonymous,1992; Khan,1903) and Bronchodilator (Gilani, 2007) 
properties, while Aslussu has been ascribed to be Mulattif (Anonymous1987; 
Ghani, ynm; Nadvi,1997), Munaffi se Balgham and Muhallile Auram (Ghani, 
ynm). Further Gaozoban has been reported to possess anti asthmatic effect 
by inducing bronchodilation whereas Aslussus has been shown be effective 
in allergen induced air way contraction and pulmonary infl ammation (Gilani, 
2007). It appears that the combined effect of the different constituents of the 
test drug produced antiinfl ammatory, bronchodilator, anti allergic, deobstruent, 
anti secretary and cough suppressant effects etc., and the combined effect of 
the constituents of the test drug modifi ed the disease process, consequently 
improved the function of the lung. As a result pulmonary function test (FEV1, 
FEV1/FVC and PEF) showed remarkable improvement. An improvement 
in almost all the subjective as well as objective parameters clearly indicated 
anti asthmatic effect possessed by the test drug. It is likely that, the different 
properties of ingredients of the test drug may have complemented each other 
to make suitable changes in the bronchial mucosa to improve its functioning.

Conclusion

On the basis of above results and discussion, it can be concluded that the 
decoction of test drug combination comprising of Aslussus, Gauzaban, 
Abresham, Zoofa Yabis and Saboose Gandum is effective in the treatment of 
Zeequn Nafas Shoabi (Bronchial Asthma).
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Abstract

Acute Viral Hepatitis (Warm-e-
KabidHaadVairoosis) is one of the commonest liver diseases caused by one or 
more of the fi ve viral agents. Among them, Hepatitis-B virus is a leading cause 
of mortality and morbidity owing to its dreadful complication such as Cirrhosis, 
Carcinoma of the liver and Hepatic Encephalopathy. Despite a remarkable 
development in the fi eld of medical science, no convincing treatment is 
available in any system of medicine. Hence, researcher of every medical fi eld 
is trying to develop safe and effi cacious drugs for its management. In Unani 
system of Medicine, phyto-medicines as a whole or their formulations are 
widely used for the cure of liver derangements but the effi cacy of these drugs 
have not been scientifi cally evaluated so for. Therefore, a comparative study 
has been designed to evaluate the effi cacy of Kabdeen (a non Pharmacopial 
Unani formulation) and to compare its effi cacy with Liv-52 and the standard 
drug Lamivudine for the management of Hepatitis B.

For this purpose thirty diagnosed patient of Hepatitis B have been selected 
from A. K. Tibbiya College Hospital, AMU Aligarh. The patients were divided 
into three groups; Group A Group, B and Group C (Comprising ten patients 
in each group). Group A was treated with Kabdeen 10 ml three times a day, 
Group B was treated with Liv-52 two Tablets twice a day while Group C was 
treated with standard drug Lamivudine100 mg one Tab once a day for the 
period of 60 days. All the patients were assessed for subjective and objective 
parameters every fortnightly. At the end of the study data was statistically 
analyzed.

The study revealed that all three groups were effective in alleviating the 
subjective symptoms and normalizing the biochemical markers of LFT in the 
patients of Hepatitis B. It was also observed that HbsAg had become negative 
in four patients of group A, three patients in Group B and six patients in Group 
C. Therefore, it can be concluded that the test drug Kabdeen can be safely 
used for the management of Hepatitis B.

Keywords: Acute Viral Hepatitis B, Warm-e-Kabid Haad Vairoosi, Kabdeen, 
Liv 52, Lamivudine, Hepatoprotective Activity, Antiviral Activity

Introduction

Liver is the largest exocrine gland of the body which performs a wide variety 
of functions like nutrients metabolism, protein synthesis, metabolism and 
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excretion of drugs, alcohol, bilirubin and hormones. Apart from storage of 
vitamin A, B12 and Iron it is actively engaged in blood coagulation mechanism 
of the body also (Chan et. al., 1983; Golwalla and Golwalla, 2000; Nicholus, 
2006). It is also the only organ next to the pituitary gland in the body which 
receives the dual blood supply, one from the hepatic artery and another 
from the portal vein. Therefore, it is more vulnerable to systemic as well as 
gastrointestinal infections and toxins. Hence it can be insulted in one way or 
the other.

Liver can be damage in several ways out of which viral infection is the most 
common cause. Almost all cases of acute viral hepatitis are caused by the fi ve 
viral agents, viz: Hepatitis A Virus (HAV), Hepatitis B Virus (HBV), Hepatitis 
C Virus (HCV), Hepatitis D Virus (HDV) and Hepatitis E Virus (HEV) (Chan 
et. al., 1983; Golwalla and Golwalla, 2000; Nicholus, 2006). All these human 
hepatitis viruses are RNA virus except for the hepatitis B which is a DNA virus. 
(Nicholus, 2006)

In this study focus was the Acute Viral Hepatitis caused by hepatitis B virus 
infection (HBV) because, fi rstly this infection enters in the chronic phase which 
very often cause Cirrhosis of Liver, Carcinoma of Liver and Fulminant hepatitis 
which frequently ends in death. Secondly the diagnosis of hepatitis B viral 
infection was easy as compared to the other viral infections because the anti-
sera of other viral infections were very costly and were beyond the reach of our 
limited budgeting resources.

Material and Methods

The study was conducted on 30 patients suffering from Warm-e-kabid Haad 
Vairoosi (Acute Viral Hepatitis-B) infection confi rmed by serological tests, 
attended outdoor/indoor sections of department of Moalijat, Ajmal Khan 
Tibbiya College hospital, Aligarh Muslim University Aligarh, after approval 
of Departmental Ethical Committee. Patients were selected on the basis of 
exclusion/inclusion criterion. The patients suffering from surgical jaundice, 
hypothyroidism, hyperthyroidism, liver cirrhosis, and diabetes mellitus, chronic 
renal failure, primary gout and nephritic syndrome were excluded from the 
study. Those patients who were taking estrogen containing oral contraceptives 
pills, hypo-lipidemic drugs, nicotinic acid and cortisone and having positive 
history of chronic alcoholism and smoking were also excluded from the study. 
The patients in whom the presenting feature was jaundice due to acute viral 
hepatitis B were included in the study. Patients were divided into three groups; 
Group A, Group B and Group C (Comprising ten patients in each group). 
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Group A was treated with Kabdeen 10 ml three times a day, Group B was 
treated with Liv-52 two Tablets twice a day while Group C was treated with 
standard drug Lamivudine 100 mg one Tab once a day for the period of 60 
days. All the patients were assessed for subjective and objective parameters 
every fortnightly. At the end of the study data was statistically analyzed.

The following drugs were used in this comparative study:

1. Kabdeen: A non-pharmacopeal Unani formulation in the form of syrup was 
obtained from Dawakhana Tibbiya College Aligarh Muslim University Aligarh.

2. Liv-52 is a herbal preparation of Himalaya Drug Company.

3. Standard control drug (Lamivudine) with a trade name Tablet ‘Lamivir HB’ 
marketed by Cipla in a strip containing 10 tablets of 100 mg it was bought 
from the market).

Composition of syrup Kabdeen

S. 
No.

Constituents (Parts used) Botanical name
Quantity
(in mg) 
per 5 ml

1 Balchar (Root) Valeriana jatamasi DC. 80
2 Baranjasif (Leaves) Achillea mellifolium Linn. 160
3 Bekh-kasni (Root) Cichorium intybus Linn. 80
4 Chiraita sheeren (Whole Plant) Swertia chirata Buch-Ham. 40
5 Gul-e-ghafi s (Flowers) Agrimonia eupatorium Linn. 160
6 Gul-e-nelofar (Flowers) Nymphaea alba Linn. 80
7 Gul-e-surkh (Flowers) Rosa damascena Mill. 40
8 Gul-e-tesu (Flowers) Butea frundosa Koen.ex Roxb. 160
9 Kasondi (Leaves) Cassia occidentalis Linn . 80

10 Khulanjan (Root) Alpinia galangaWilld. 80
11 Mako khushk (Leaves) Solanum nigrum Linn. 160
12 Nar mushk (Flowers) Mesua ferrea Linn. 80
13 Qand safaid (Crystals) Cane sugar. 4.5G.
14 Rewand chini (Rhizome) Rheum emodi Wall. 40
15 Satar farsi (Whole plant) Zataria multifl ora Boiss. 40
16 Shahtara (Leaves) Fumaria offi cinalis Linn. 80
17 Tukhm-e-bathooa (Seeds) Chenepodium album Linn. 80
18 Tukhm-e-kasni (Seeds) Cichorium intybus Linn. 160
19 Tukhm-e-kasoos (Seeds) Cuscuta refl exa Roxb. 80
20 Tukhm-e-khyaren (Seeds) Cucumis sativus Linn. 80
21 Uood-e-Hindi (Stem) Aquilaria agalocha Roxb. 80
22 Ushba maghribi (Root) Smilax aspera Linn. 80
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Composition of Live-52 Tablet

S. No. Constituents Botanical name Quantity
(in mg)

1 Himsra Capparis spinosa Linn. 65

2 Kasani Cichorium intybus Linn. 65

3 Mandura bhasma Ferric oxide calx 33

4 Kakamachi Solanum nigrum Linn. 32

5 Arjuna Terminalia arjuna W & A. 32

6 Kasamada Cassia occdentalis Linn. 16

7 Biranjasipha Achillea millefolium Linn. 16

8 Jhavuka Tamarix gallica Linn. 16

Administration of drugs

Test group A received Syrup ‘Kabdeen’ two tea spoon full (10ml) 8 hourly orally 
for 60 days.

Test group B received Tablet Liv-52, two tablets 12 hourly orally for 60 days.

Control group C received Tablet Lamivudine 100 mg one tablet 24 hourly orally 
for 60 days. Data obtained from the recorded observations was subjected to 
statistical analysis for inference.

Results and Discussion

Age

All the patients in this study were between 10-60 years of age. However the 
maximum incidence was found between 20-30 years of age followed by 40-50 
years. The male gender predominated. The reason behind may be due to the 
shaving habits in barber’s shop and untold extra-marital relationship. (Table & 
Graph 1)

Marital status

The incidence was higher in married 12 (60%) than unmarried person 8 (40%). 
it may be due to the higher chances of transmission of hepatitis-B virus through 
sexual contacts in married couples. (Table & Graph 2)
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Effect of the drugs on Subjective para-meters

Effect on Icterus:

Before starting study, Icterus was positive in all three group patients. After 
60 days of treatment icterus was disappeared in 6 patients of group-A and 
7 patients in group-B while in group-C it was disappeared after 30 days of 
treatment. (Table & Graph 3)

The earlier recovery in group-C may be due to effect of Lamivudine by virtue 
of its inhibiting HBV replication and reverse transcriptase activity. (Wilson 
JD et. al., 2008; Goodman and Gilman, 2001) In Group-A the improvement 
may be due to qate safra, munzije safra and moaddile safra properties of 
the ingredients of Kabdeen such as kasni, mako, gul-e-tesu, revand chini, 
sumbuluteeb, tukhm-e-bathoua and uood-e-hindi.(Chopra et al., 1958; 
Ghazrooni, 1311 H, Ibn-e-Baitar, 1291H; Nadkarni, 1986) The comparatively 
better improvement in Group-B may be due to diuretic anti-infl ammatory and 
hepato-protective effect of himsra (kibar), arjun and jhavuka (mayekalan).

Effect on Anorexia

As evident from table No. 4 that out of 30 patients 28 had anorexia of varying 
degree. After completion of the therapy anorexia was remain present in 2, 3 
and 4 patients in Group-A, Group-B and Group-C respectively, although, these 
changes are not very signifi cant. The improvement in Group-A and Group-B 
may be due to the digestive and carminative effect of branjasaf, kasni, mako, 
gul-e-tesu, sumbuluteeb, satarfarsi. (Chopra et. al., 1958; Ghani, 1921; Ibn-e-
Baitar, 1291H; Goswami, 1984)

Effect on Nausea and Vomiting

Before treatment nausea and vomiting was present in 6, 7 and 9 patients in 
Group A, B and C respectively. After completion of the treatment nausea and 
vomiting was remain present in one patient each in Group A & B whereas it 
was completely disappeared in Group-C (Table-5). The improvement in test 
group showed almost similar pattern which may be due to the carminative and 
digestive effect of ingredients of test drugs viz: mako, kasni, gul-e-surkh, gul-
e-neelofar, uood-e-hindi, jhavuka (mayenkalan) and himsra (kibar) (Chopra et. 
al., 1958; Ghani, 1921; Ibn-e-Baitar, 1291H).

As far as improvement in Group-C is concerned it is due to its known effect 
of Lamivudine which inhibits HBV replication and thereby restoring the hepatic 
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function at early stage. (Chopra et. al., 1958; Ghani, 1921; Ibn-e-Baitar, 1291H; 
Goswami, 1984)

Effect on Arthralgia and Myalgia

Arthralgia and Myalgia is clinically important feature of Hepatitis B as compared 
to other types of Viral Hepatitis. Maximum improvement was observed 
in Group-C while in Group-A and Group-B only 5 and 4 patients showed 
improvement in arthralgia and myalgia. This improvement was may be due to 
mohallile auram action of mako, gul-e-tesu, revand chini, gul-e-neelofar, uood-
e-hindi and khulanjan (Chopra et. al., 1958; Ghani, 1921; Ibn-e-Baitar, 1291H; 
Goswami, 1984).

Apart from this auto-immune response and anti-serum sickness like effect of 
herbal drugs might be the cause of improvement of Arthralgia and Myalgia. 
While in Group-C anti-viral effect of Lamivudine is the main cause of 
ameliorations of pain associated with Arthralgia and Myalgia. (Wilson JD, et al., 
2008; Goodman and Gilman, 2001) (Table & Graph 6)

Effect on Fever and Headache

The mechanism involved in ameliorating the fever and headache is probably 
the same as that arthralgia and myalgia. (Table & Graph 7)

Effect on Itching

In Group-A, after 45 days of treatment itching was disappeared whereas it 
was persisted in 2 and 1 patients respectively in Group-B and Group-C after 
60 days (Table & Graph 8). This improvement in test group may be due 
to mufatteh sudud, (Vasodilator), qate safra and mohallile auram action of 
ingredients of Kabdeen such as gul-e-ghafi s, branjasif, mako, kasni, shahatra, 
tukhm-e-kasoos, tukhm-e-bathua, khulanjan, gul-e-surkh (Ghazrooni, 1311 H; 
Ibn-e-Baitar, 1291 H; Goswami, 1984). As for as control group is concerned, 
this improvement can be attributed due to the anti-viral activity of lamivudine.

Effect on Tender Hepatomegaly

In the present study 22 patients had positive sign of tender hepatomegaly. The 
mean liver enlargement below the right sub-costal margin was 7 cm, 8 cm and 
7 cm in Group-A, Group-B and Group-C respectively. The liver enlargement in 
Group-A is remained same up to 30 days whereas in Group-B and Group-C it 
decreased by 2 cm for the same duration. After 45 days there was a reduction 
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in liver enlargement of 2 cm in Group-A 3 cm in Group-B group and 3 cm in 
Group-C. At the end of the study, liver size was decreased by 5 cm in Group-A, 
6 cm in both Groups B and C. Hence maximum improvement was observed in 
Group-C (85.71%), followed by 75% in Group-B and 71.42% in Group-A (Table 
& Graph 9).The reasons for the decrease in size of liver was probably due to 
the anti-infl ammatory effect of test drugs on hepatocyte there by decreasing 
the liver size and release of the tension of hepatic capsules.

Effect on Dark Urine

Prior to start the trial, the urine color was dark yellow due to presence of 
urobilino-genin in patients of hepatitis. After 60 days of treatment urine color 
reverted to its normal straw color in both test and control group (Table & 
Graph 10) which shows 100% improvement in control group due known anti-
viral activity of Lamivudine (Wilson JD, et. al., 2008; Goodman and Gilman, 
2001) whereas in test group it took a longer time to achieve the same result 
and this effect was may be due to the mudir effect of ingredients of test drugs 
mako, kasni, khayarain and munzij effect of mako and branjasaf (Ghani, 1921; 
Ghazrooni, 1311 H, Ibn-e-Baitar, 1291H; Goswami, 1984).

Effect on Mean Serum Bilirubin

As it is evident from the tables No. 11, that the mean serum bilirubin before 
starting the treatment in Groups A, B & C was 5.8 mg %, 6.8 mg % and 9.6 
mg % respectively, after completion of therapy remarkable improvement have 
been observed as the serum bilirubin came down to normal level i.e. 1.2 mg %, 
1.1 mg % & 0.82 mg % respectively (Table & Graph 11).

Maximum improvement was observed in Group-C that may be due to anti-
viral activity of Lamivudine which inhibits reverse transcriptase activity of HBV. 
However the improvement in the Group-A and Group-B may be due to the anti-
infl ammatory, cholangogue, chole-kinetic, cholereteric and diuretic action of 
the drugs like mako, kasni, shahatra, uood-e-hindi, khiar, jhavuka (Myenkalan), 
and arjun (Sultana, 2001; Chopra et. al., 1958; Ghani, 1921; Ghazrooni, 1311 
H, Ibn-e-Baitar, 1291 H, Goswami, 1984). Comparatively better improvement in 
Grouup B may be due to the presence of himsar (kiair), jhavuka (myenkalan) 
and arjun (Ibn-e-Baitar, 1291H; Goswami, 1984).

These effects are due to additional diuretic anti-infl ammatory and hepato-
protective actions of ingredients of test drugs.
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Effect on AST & ALT

In all the three groups the trans-aminases activity started decreasing gradually 
during the course of the treatment and reached within normal limits in all the 
three groups after the completion of the therapy. The transaminases activity 
reached within normal range after 45 days in Group-A and Group-B. However 
the maximum reduction in range was observed in Group-C after 45 days.

It is an established fact that lamivudine normalizes transaminases activity in 75 
% of cases suffering from Hepatitis B. (Wilson JD et al., 2008) (Table & Graph 
12). However, the gradual improvement was also observed in test group due to 
hepato-protective effect of ingredients of test drugs the mako and kasni (Ibn-e-
Baitar, 1291H; Goswami, 1984).

Effect on Alkaline Phosphatase

Before starting the treatment, the mean alkaline phosphatase level was 19.88, 
18.76 and 19.45 K-Au/ml in Group-A, B & C which came down to 7.20, 6.89 
and 6.21 K-Au/ml respectively. (Table No. 13)

Hence, maximum effect was seen in patients treated with lamivudine followed 
by in the patients treated with Kabdeen and Live-52. The improvement in test 
group may be attributed due to the presence of mako, kasni, branjasaf and 
kasundhi (Ibn-e-Baitar, 1291H; Goswami, 1984), which have diuretic anti-
infl ammatory and hepato-protective actions thereby by decreasing the edema 
of kuffer cells facilitating the fl ow of excess serum alkaline phosphatase and 
bile. As far as lamivudine is concerned it decreases the viral load and thereby 
decreases Serum Alkaline Phosphatase level. (Wilson JD et. al., 2008; 
Goodman and Gilman 2001)

Effect on Prothrombin Time

It was observed that mean Prothrombin time reached within the normal limits 
only in the Group-C, these fi nding are in accordance to the Goodman and 
Gilman. However there is also an improvement in Group-A and Group-B (Table 
No. 14). This effect might be due to pharmacological action of test drugs which 
consequently improves overall function of liver.

Cheraita sheereen might have stimulated the coagulation mechanism besides 
hepato-protective effects similar to androgroupholide’s hepato-protective action 
(Sultana, 2001; Chopra et al., 1968; Ghani, 1921; Nandkarni, 1986; Goswami, 
1984).
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Effect on HBsAg (Australia Antigen)

Before starting treatment HBsAg was positive in all three groups. After 
completion of treatment it was observed that HbsAg become negative in four 
patients of group-A three patients in Group-B and six patients in Group-C 
(Table & Graph 15).

In control group this effect was may be because of its known action of 
reversing transcriptase activity of HBV (Wilson JD et. al., 2008; Goodman and 
Gilman 2001) as far as other drugs are concerned it is very diffi cult to explain 
the clearance of HBsAg from the blood either it was normal course of disease 
or effect of test drugs therefore it requires exhaustive immunological study.

Table 1 Showing Distribution of Patients According to Age and Sex
n = 30

S. No. Age group
(in years)

Number of Patients Total No.
of patients % age

Male Female

1 10-20 3 1 04 13.3

2 20-30 7 6 13 43.3

3 30-40 2 3 05 16.6

4 40-50 4 3 07 23.3

5 50-60 0 1 01 3.33

Total 16 14 30 100.0

Graph 1: Showing Distributions of Patients According to Age and Sex
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Table 2 Showing Distributions of Patients According to Marital Status
n = 30

S. No. Marital Status No. of Patients % age

1 Married 16 53.33

2 Unmarried 14 46.66

Total 30 100

Graph 2: Showing Distributions of Patients According to Marital Status

Table 3 Showing Effects of Drugs on Jaundice
Total n = 30

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A     n = 10
No. of Patients 10 10 08 04 00
Patient Improvement 00 02 06 10
Improvement (in % age) 00 20 60 100

Group B     n = 10
No. of Patients 10 10 08 03 00
Patient Improvement 00 02 07 10
Improvement (in % age) 00 20 70 100

Group C     n = 10
No. of Patients 10 06 02 00 00
Patient Improvement 04 08 10 10
Improvement (in % age) 40 80 100 100
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Graph 3: Showing Effects of Drugs on Jaundice

Table 10 Showing Effects of Drugs on Anorexia
Total n = 28

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A n = 8

No. of Patients 08 08 07 05 02

Patient Improvement 00 01 03 06

Improvement (in % age) 0.0 12.5 37.5 75.0

Group A n = 9

No. of Patients 09 09 07 07 03

Patient Improvement 00 02 02 06

Improvement (in % age) 0.0 22.22 22.22 66.66

Group C n = 11

No. of Patients 11 11 09 05 04

Patient Improvement 00 02 06 07

Improvement (in % age) 0.0 18.18 54.54 63.63
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Graph 4: Showing Effects of Drugs on Anorexia

Table 5 Showing Effects of Drugs on Nausea and Vomiting
Total n = 22

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A     n = 6

No. of Patients 06 06 05 03 01

Patient Improvement 00 01 03 05

Improvement (in % age) 0.0 16.66 50 83.33

Group B    n = 7

No. of Patients 07 07 06 04 01

Patient Improvement 00 01 03 06

Improvement (in % age) 0.0 14.28 42.85 85.71

Group A    n = 9

No. of Patients 09 06 02 00 00

Patient Improvement 03 07 09 09

Improvement (in % age) 33.33 77.77 100 100
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Graph 5: Showing Effects of Drugs on Nausea and Vomiting

Table 6 Showing Effects of Drugs on Arthralgia and Myalgia
Total n = 24

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A     n = 8

No. of Patients 08 08 06 06 03

Patient Improvement 00 02 02 05

Improvement (in % age) 0.0 25 25 62.5

Group B     n = 7

No. of Patients 07 07 05 04 03

Patient Improvement 00 02 03 04

Improvement (in % age) 0.0 28.57 42.85 57.14

Group C     n = 9

No. of Patients 09 04 04 03 01

Patient Improvement 05 05 06 08

Improvement (in % age) 55.55 55.55 66.66 88.88
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Graph 6: Showing Effects of Drugs on Arthralgia and Myalgia

Table 7 Showing Effects of Drugs on Fever and Headache
Total n = 33

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A     n = 10

No. of Patients 10 08 03 03 00

Patient Improvement 02 07 07 10

Improvement (in % age) 20 70 70 100

Group B     n = 12

No. of Patients 12 10 08 02 01

Patient Improvement 02 04 10 11

Improvement (in % age) 16.66 33.33 83.33 91.66

Group C     n = 11

No. of Patients 11 07 03 00 00

Patient Improvement 04 08 11 11

Improvement (in % age) 36.36 72.72 100.0 100.0
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Graph 7: Showing Effects of Drugs on Fever and Headache

Table 8 Showing Effects of Drugs on Itching
Total n = 12

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A     n = 4

No. of Patients 04 02 02 00 00

Patient Improvement 02 02 04 04

Improvement (in % age) 50 50 100 100

Group B     n = 3

No. of Patients 03 03 02 02 01

Patient Improvement 00 01 01 02

Improvement (in % age) 0.0 33.33 33.33 66.66

Group C     n = 5

No. of Patients 05 03 02 01 00

Patient Improvement 02 03 04 05

Improvement (in % age) 40 60 80 100
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Graph 8: Showing Effects of Drugs on Itching

Table 9 Showing Effect of Drugs on Tender Hepatomegaly in (cm) Decrease 
Liver Size in Percentage

Total n = 22

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A     n = 7

Palpable liver (in cm) 07 07 07 05 02

Decrease liver size (in cm) 00 00 02 05

Improvement (in % age) 0.0 0.0 28.57 71.42

Group B     n = 8

Palpable liver (in cm) 08 07 06 05 02

Decrease liver size (in cm) 01 02 03 06

Improvement (in % age) 12.5 25.0 37.5 75.0

Group C     n = 7

Palpable liver (in cm) 07 06 05 04 01

Decrease liver size (in cm) 01 02 03 06

Improvement (in % age) 14.28 28.57 42.85 85.71
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Graph 9: Showing Effects of Drugs on Tender Hepatomegaly in (cm) 
Decrease Liver Size in Percentage

Table 10 Showing Effects of Drugs on Dark Urine
Total n = 22

Duration in days Before Treatment
0 Days

15 
days

30 
Days

45 
Days

60 
Days

Group A n = 7

No. of Patients 07 06 02 00 00

Patient Improvement 01 05 07 07

Improvement (in % age) 14.28 71.42 100.0 100.0

Group B n = 6

No. of Patients 06 05 04 02 00

Patient Improvement 01 02 04 06

Improvement (in % age) 16.66 33.33 66.66 100.0

Group C n = 9

No. of Patients 09 07 03 00 00

Patient Improvement 02 06 09 09

Improvement (in % age) 28.57 66.66 100.0 100.0
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Before Treatment 30 days 45 days 60 days15 days

Graph 10: Showing Effects of Drugs on Dark Urine

Table 11 Showing Effects of Drugs on Mean Serum Bilirubin
Total n = 30

Duration
(In Days)

Before
treatment After treatment

Improvement
(in % age)0

days
15 

days
30 

days
45 

days
60 

days

Group A     n = 10

Mean Total Serum 
Bulirubin (in mg/dl) 5.8 7.2 4.2 2.7 1.2 79.32

Group B     n = 10

Mean Total Serum 
Bulirubin (in mg/dl) 6.8 7.6 5.2 2.1 1.1 83.82

Group C     n = 10

Mean Total Serum 
Bulirubin (in mg/dl) 9.6 6.2 4.8 1.6 0.82 91.45



Hippocratic Journal of Unani Medicine 61

Showing Statistical values of in regard to Mean Serum Bilirubin

Parameters
Before treatment

(0 days)
After treatment

(60 days)

Group A

Mean serum bilirubin (mg/dl) + SD 5.8 + 1.69 1.2 + 1.65

N = 10, t = 3.0, p < 0.02

Group B

Mean serum bilirubin (mg/dl) + SD 6.8 + 1.53 1.1 + 1.73

N = 10, t = 5.3, p < 0.001

Group C

Mean serum bilirubin (mg/dl) + SD 9.6 + 1.59 0.82 + 1.83

N = 10, t = 2.26, p < 0.01

Graph 11: Showing Effects of Drugs on Mean Serum Bilirubin
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Table 12 Showing Effects of Drugs on Transaminases
Total n = 30

Duration
(In Days)

Before
treatment

After treatment
Improvement

(in % age)
0 days 15 days 30 days 45 days 60 days

Group A     n = 10

Mean AST (SGOT) IU/L 93.72 94.42 60.39 32.41 24.42 73.94

Mean ALT (SGPT) IU/L 84.75 65.71 31.6 25.3 21.44 74.70

Group B     n = 10

Mean AST (SGOT) IU/L 96.78 94.23 58.66 30.78 21.65 77.62

Mean ALT (SGPT) IU/L 81.25 63.81 28.72 22.3 20.13 75.22

Group C     n = 10

Mean AST (SGOT) IU/L 98.35 90.55 53.0 22.5 19.73 79.93

Mean ALT (SGPT) IU/L 78.55 61.75 22.91 19.39 18.23 76.79

Showing Statistical values of in regard to Transaminases

Parameters Before treatment (0 days) After treatment (60 days)

Group A

Mean ALT (U/l) + SD 93 + 1.47 24 + 1.58

N = 10, t = 2.6, p < 0.05

Mean AST (U/l) + SD 84.75 + 1.57 21.44 + 1.49

N = 10, t = 2.8, p < 0.002

Group B

Mean ALT (U/l) + SD 96.78 + 1.86 21.65 + 1.65

N = 10, t = 1.91, p < 0.005

Mean AST (U/l) + SD 81.25 + 1.41 20.13 + 1.88

N = 10, t = 2.80, p < 0.001

Group C

Mean AST (U/l) + SD 98.35 + 1.63 19.73 + 1.88

N = 10, t = 3, p < 0.02

Mean ALT (U/l) + SD 78.55 + 1.39 18.23 + 1.57

N = 10, t = 3.19, p < 0.01
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Graph 12: Showing Effects of Drugs on Transaminases

Table 13 Showing Effects of Drugs on Alkaline Phosphatase
Total n = 30

Duration
(In Days)

Before
Treatment After treatment

Improv-ement
(in % age)

0 days 15 
days

30 
days

45 
days

60 
days

Group A     n = 10

Mean Serum alkaline 
phosphatase (K-Au/ml) 19.88 18.11 10.66 9.22 7.20 63.78

Group B n = 10

Mean Serum alkaline 
phosphatase (K-Au/ml) 18.76 18.10 12.33 8.96 6.89 62.95

Group C n = 10

Mean Serum alkaline 
phosphatase (K-Au/ml) 19.45 16.13 11.42 8.55 6.21 68.07
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Showing Statistical values of in regard to Alkaline Phosphatase

Parameters
Before 

treatment
(0 days)

After 
treatment
(60 days)

Group A

Mean Serum alkaline phophatase (K.Au/ml) + SD 19.88 + 1.44 7.2 + 1.79

N = 10, t = 4.09, p < 0.001

Group B

Mean Serum alkaline phophatase (K.Au/ml) + SD 18.76 + 1.60 6.89 + 1.49

N = 10, t = 3.3, p < 0.01

Group C

Mean Serum alkaline phophatase (K.Au/ml) + SD 19.45 + 1.56 6.21 + 1.74

N = 10, t = 2.97, p < 0.02

Graph 13: Showing Effects of Drugs on Alkaline Phosphatase
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Table 14 Showing Effects of Drugs on Prothrombin Time
Total n = 30

Duration
(in Days)

Before
treatment

After
treatment

0 days 15 days 30 days 45 days 60 days

Group A     n = 10

Mean Prothrombin Time
(PT) of patients in Sec. 20.11 18.86 17.33 16.28 15.66

Mean Prothrombin Time
of Standard in Seconds 14.12 14.16 12.88 13.26 13.25

Group B     n = 10

Mean Prothrombin Time
(PT) of patients in Sec. 19.88 18.22 17.30 16.78 15.04

Prothrombin Time of
Standard in Seconds 14.34 13.77 13.84 13.55 14.18

Group C     n = 10

Mean Prothrombin Time
(PT) of patients in Sec. 20.66 18.25 16.02 15.04 14.01

Prothrombin Time of
Standard in Seconds 14.26 13.55 13.88 14.66 13.22

Showing Statistical values of in regard to Prothrombin Time

Parameters Before treatment
(0 days)

After treatment
(60 days)

Group A

Mean prothrombin time in sec. (PT) + SD 20.11 + 1.88 15.66 + 1.75

N = 10, t = 2.84, p < 0.02

Group B

Mean LDH (I.U) + SD 19.88 + 1.49 15.04 + 1.68

N = 10, t = 3.24, p < 0.01

Group C

Mean LDH (I.U) + SD 20.66 + 1.79 14.01 + 1.54

N = 10, t = 3.13, p < 0.01
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Graph 14: Showing Effects of Drugs on Prothrombin Time

Table 15 Showing Effects of drugs on HBsAg (Australia Antigen)
Total n = 30

Duration in Days
Before Treatment After Treatment

0 days 60 days

Group A n = 10

No. of Patients 10 6 +ve

No. of Patients Improved -- 04

% age of improvement -- 40

Group B     n = 10

No. of Patients 10 7 + ve

No. of Patients Improved -- 03

% age of improvement -- 30

Group C     n = 10

No. of Patients 10 4 +ve

No. of Patients Improved -- 06

% age of improvement -- 60
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Graph 15: Showing Effects of drugs on HBsAg (Australia Antigen)

Conclusion

On the basis of above result and discussion it can be concluded that all three 
trial drugs (Kabedeen, Live-52 and Lamivudine) are effective in alleviating the 
subjective symptoms in the patients of Hepatitis B. These drugs also effective 
in normalizing the markers of liver function test. Incidentally this test drugs is 
also effective against surface antigen HBsAg. Therefore,  it can be concluded 
that the test drugs can be safely used for the management of Hepatitis B 
however long term study is required to elucidate the other pharmacological 
action and probable mechanism of action of test drugs.
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Abstract

Plants secondary metabolites are a potential renewable 
source for use in human therapy. Secondary metabolites are widely extracted 
from the whole plant. Production and extraction of secondary metabolites for 
therapeutic use from whole plant posses certain problems. These problems 
include: environmental factors (drought, fl oods, etc.), disease, political and 
labour instabilities in the producing countries (often Third World countries), 
uncontrollable variations in the crop quality, losses in storage and handling. 
Plant Tissue culture is an attractive and benefi cial alternative approach for the 
production of therapeutically important secondary metabolites in an effi cient 
and time bound manner. Plant cell and tissue cultures hold great promise for 
controlled production of myriad of useful secondary metabolites on demand.
The current review highlights a brief role of plant secondary metabolites in 
therapy and the history of their production through various techniques involved 
in plant tissue culture and the best suited media used for the production.

Key Words: Secondary metabolites, Tissue culture, Media, Murashige and 
Skoog (MS) media, Gibberellin (GA), Indole-3-acetic acid (IAA), Indole-3-
butyric acid (IBA), α-Naphthalene acetic acid (NAA), Gibberellin A3 (GA3), 
and N6-benzyladenine (BAP), 2,4-Dichlorophenoxyacetic acid (2, 4-D), 
Medium.

Introduction

Plants have been utilized as medicines for thousands of years. Prior to the 
nineteenth century, herbal medicines were administered mostly in their crude 
forms as infusions (herbal teas), tinctures (alcoholic extracts), decoctions 
(boiled extract of roots or bark), syrups (extracts of herbs made with syrup or 
honey) or applied externally as ointments (poultices, balms and essential oils) 
and herbal washes (Hosein et al., 2012). Morphine, produced by the opium 
poppy, was the fi rst active component isolated from plants in early 19th century. 
Since then many important drugs, such as artemisinin, atropine, camptothecin, 
cocaine, codeine, digoxin, papaverine, pilocarpine, podophyllotoxin etc, 
have been discovered from plants. (Hakkinen and Ritala, 2010). Although 
modern medicine may be available in developed countries, herbal medicines 
(phytopharmaceuticals) have often maintained popularity for historical and 
cultural reasons. Pharmaceuticals and intermediates that are derived from 
higher plants represent about 25 percent of all prescription drugs. (James C. 
Linden, Vol VI). Currently, a large number of natural products are produced 
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solely from massive quantities of whole plant parts. It has been mentioned 
that natural habitats for medicinal plants are disappearing fast and together 
with environmental and geopolitical instabilities; it is increasingly diffi cult to 
acquire plant-derived compounds. Moreover, there are several problems 
associated with the isolation of compounds for production of pharmaceuticals 
from biomass collected from wild populations of plants. Destruction of plant 
populations due to over exploitation or natural calamities affects drug supply 
and the content of bioactive secondary metabolite in the plant. Moreover, wild 
populations may be represented by various genotypes growing under different 
environmental conditions which may affect drug profi le leading to problems in 
the purity of the fi nal product (Anrini et al., 2009). This has prompted industries, 
as well as scientists to consider the possibilities of investigation into tissue 
culture as an alternative supply for the production of plant pharmaceuticals. 
(Mulabagal and Tsay, 2004). However, only a few compounds have reached 
the commercial production scale, including shikonon and paclitaxel. (Hakkinen 
and Ritala, 2010).

Plant Secondary Metabolites

The plant chemicals used for therapy are largely the secondary metabolites, 
which are derived biosynthetically from plant primary metabolites (e.g., 
carbohydrates, amino acids, and lipids) and are not directly involved in the 
growth, development, or reproduction of plants. Secondary metabolites are 
often colored, fragrant, or fl avorful compounds and they typically mediate the 
interaction of plants with other organisms. Such interactions include those 
of plant-pollinator, plant-pathogen, and plant-herbivore. Plant secondary 
metabolites play an indispensable role in the survival of the plant in its 
environment, often adapting to match the environmental needs.

The secondary metabolites are known to play a major role in the adaptation 
of plants to their environment, but also represent an important source 
of pharmaceuticals (Vijaya Sree et al., 2010). Unlike the ubiquitous 
macromolecules of primary metabolism (e.g. monosaccharides, 
polysaccharides, amino acids, proteins, nucleic acids, lipids) which are resent 
in all plants, secondary metabolites with medicinal properties are found only in 
a few species of plants (Henrich et al., 2004)

Secondary herbal metabolites with reported medicinal properties consist of 
waxes, fatty acids, alkaloids, terpenoids, phenolics (simple phenolics and 
fl avonoids), glycosides and their derivaties. (Cowan, 1995; Eloff, 2001; Satyajit 
et al., 2006).



Hippocratic Journal of Unani Medicine 71

Biotechnological Approaches in The Production of Secondary Metabolites

Tissue culture is a propagation method used to produce plants under sterile 
conditions. This method uses plant explants (plant parts i.e leaves, shoot, hair 
etc) or seeds that have been sterilized before being placed in containers with 
a growing medium (usually a gel) that has some nutrients added. The explants 
or seeds, the containers and the medium have all been sterilized, and this (if 
successful) prevents any cut or torn tissue, or the entire explant or seed itself, 
from becoming infected with a microorganism of some kind and rotting during 
the time these plant parts require to become rooted or to multiply.

The main difference between tissue culture and propagation done by cuttings, 
pullings, divisions or seeds is that the plants grow faster (the nutritious gel 
medium helps) and one can multiply them rapidly by giving them the right 
hormones and dividing them regularly. Theoretically, an infi nite number 
of plants can be created from just one piece of tissue, and many plants in a 
relatively brief period of time.

Plant tissue culture medium contains all the nutrients required for the normal 
growth and development of plants. It is mainly composed of macronutrients, 
micronutrients, vitamins, other organic components, plant growth regulators, 
carbon source and some gelling agents in case of solid medium (Murashige 
and Skoog, 1962). Murashige and Skoog medium (MS medium) is most 
extensively used for the vegetative propagation of many plant species in vitro. 
The pH of the media is also important that affects both the growth of plants and 
activity of plant growth regulators. It is adjusted to the value between 5.4 - 5.8. 
Both the solid and liquid medium can be used for culturing. The composition 
of the medium, particularly the plant hormones and the nitrogen source has 
profound effects on the response of the initial explants (Hussain et al., 2012)

Plant tissue culture involves mainly four stages:

• Stage I. Establishment of an aseptic (sterile) culture.

• Stage II. The multiplication of propagules (a propagule is any part of a 
plant used to make or become new plants).

• Stage III. Preparation of propagules for successful transfer to soil (rooting 
and "hardening" (acclimating) outside of sterile conditions in regular 
growing media).

• Stage IV. Establishment in soil (or other appropriate growing medium).
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Modern plant tissue culture is performed under aseptic conditions under HEPA 
fi ltered air provided by a laminar fl ow cabinet. A list of some medicinal plants 
for In vitro production of secondary metabolites is summarized in Table 1.

Plant tissue culture is viewed as a potential mean of producing useful plant 
products. This is normally achieved under controlled conditions, according 
to demand and reduced cost and requirements. Also, tissue cultures have 
produced compounds previously undescribed and cultures of higher plant cells 
may provide an important source of new economically important compounds 
(Butcher, 1977; Constabel and Tyler, 1994.)

Different tissue culture types include callus culture, cell suspension culture, 
protoplast culture, root culture, shoot tip and meristem culture, embryo culture 
and microspore culture. Different strategies have been used with the aim 
of increasing the production of bioactive secondary metabolites in plant cell 
cultures. These include screening and selection of high producing cell lines, 
optimization of nutrient media for growth and production, organ culture, culture 
of immobilized cells etc. (Verpoorte et al., 2002). Another promising tool to 
improve product yield in cell culture is the use of biotic and abiotic elicitors 
(DiCosmo, and Misawa, 1985); feeding of biosynthetic precursors is yet 
another effective technique. A novel strategy developed is the in vitro cross-
species coculture, through which metabolites produced by one species can be 
taken up by another species for biochemical conversion (Mahagamasekara 
and Doran, 1998; Pereira et al., 2000; Lin et al., 2003).

A number of plant species have been used for generation and propagation 
of cell-suspension cultures, ranging from model systems like Arabidopsis, 
Catharanthus and Taxus, to important monocotyledon or dicotyledonous crop 
plants like rice, Soya bean, alfalfa and tobacco. Cell suspension cultures 
systems could be used for large scale culturing of plant cells from which 
secondary metabolites could be extracted. The advantages of this method are 
that it can ultimately provide a continuous reliable source of natural products. 
In recent years, traditional system of medicine has become a topic of global 
importance. Discoveries of cell cultures capable of producing specifi c medicinal 
compounds at a rate similar or superior to that of intact plants have accelerated 
in the last few years (Vijaya Sree et al., 2010).

While research to date has succeeded in producing a wide range of valuable 
secondary metabolites in unorganized callus or suspension cultures, in other 
cases production requires more differentiated microplant or organ cultures. 
This situation often occurs when the metabolite of interest is only produced 
in specialized plant tissues or glands in the parent plant. A prime example 
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is ginseng (Panax ginseng). Since saponin and other valuable metabolites 
are specifi cally produced in ginseng roots, root culture is required in vitro. 
Similarly, herbal plants such as Hypericum perforatum, which accumulates 
the anti-depressant hypericins and hyperforins in foliar glands, have not 
demonstrated the ability to accumulate phytochemicals in undifferentiated cells 
(Karuppusamy, 2009).

Advantages of production of secondary metabolites by tissue culture over 
whole plant extractions:

(1) Reliable, simpler and more predictable production of secondary 
metabolites; (2) Rapid and effi cient isolation of secondary metabolite as 
compared to extraction from complex whole plants; (3) Interference of the 
compounds that occur in fi eld grown plants can be avoided in cell cultures; (4) 
Tissue and cell cultures can yield a source of defi ned standard metabolites 
in large volumes. (5) Useful compounds can be produced under controlled 
conditions independent of climatic changes or soil conditions on a continuous 
year-round basis; (6) Cultured cells would be free of microbes and insects; (7) 
The cells of any plants, tropical or alpine, could easily be multiplied to yield 
their specifi c metabolites; (8) Automated control of cell growth and rational 
regulation of metabolite processes would reduce of labor costs and improve 
productivity; (9) Organic substances are extractable from callus cultures (Vijaya 
Sree et al., 2010).

Table 1. List of some medicinal plants for In vitro production of secondary 
metabolites

S. 
No.

Name of 
Medicinal Plant

Secondary 
Metabolite(s)

Culture 
Type

Culture Media 
& Plant growth 

regulators

Reference

1. Aconitum
heterophyllum

Aconites Hairy root MS + 2,4-D + 
Kin

Giri et al., 1997

2. Adhatoda vasica Vasine Shoot 
culture

MS + BAP + 
IAA

Shalaka and 
Sandhya, 2009

3. Agastache 
rugosa 

Rosmarinic acid Hairy root MS + 2,4-D + 
Kin + 3%
sucrose

Lee et al., 2007

4. Agave 
amaniensis 

Saponins Callus MS + Kinetin Andrijany et al., 
1999.

5. Ailanthus 
altissima

Alkaloids Suspension MS + 2,4-D + 
Kinetin

Anderson et al., 
1987.
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S. 
No.

Name of 
Medicinal Plant

Secondary 
Metabolite(s)

Culture 
Type

Culture Media 
& Plant growth 

regulators

Reference

6. Allium sativum L. Allin Callus MS + IAA + 
Kinetin

Malpathak and 
David ,
1986.

7. Aloe saponaria Tetrahydroan-
thracene 
glucosides

Suspension MS + 2,4-D + 
Kinetin

Yagi et al., 
1983.

8. Ambrosia 
tenuifolia 

Altamisine Callus MS + Kinetin Goleniowski 
and Trippi, 
1999

9. Ammi majus Umbelliferone Shootlet MS + BAP Krolicka et al, 
2006

10. Ammi visnaga Furano-
coumarin

Suspension MS + IAA + 
GA3

Kaul and 
Staba, 1967

11. Anchusa 
offi cinalis 

Rosmarinic acid Suspension B5 + 2,4-D De-Eknamkul 
and Ellis, 1985

12. Angelica gigas Deoursin Hairy root MS (Liq.) + 
2,4-D + GA3

Xu et al., 2008

13. Anisodus luridus Tropane 
alkaloids

Hairy root MS + 2,4-D 
+ BA

Jobanovic et 
al., 1991

14. Ammi majus Triterpenoid Suspension MS + 2,4-D 
+ BA

Staniszewska 
et al., 2003

15. Arachys 
hypogaea 

Resveratol Hairy root G5 + 2,4-D + 
Kin.

Kim et al., 2008

16. Armoracia 
laphthifolia 

Fisicoccin Hairy root MS + IAA Babakov et al., 
1995

17. Artemisia 
absinthum 

Essential oil Hairy root MS + NAA + 
BAP

Nin et al., 1997

18. Artemisia annua Artemisinin Hairy root MS + IAA + 
Kinetin

Rao et al., 
1998

19. Artemisia annua Artemisinin Callus MS + NAA + 
Kinetin

Baldi and Dixit, 
2008

20. Aspidosperma 
ramifl orum

Ramifl orin Callus MS + 2,4-D + 
BAP

Olivira et al., 
2001

21. Aspidosperma 
ramifl orum

Ramifl orin 
alkaloid

Callus MS + 2-4,D + 
BAP + 30 g/l 
Sucrose

Olivira et al., 
2001

22. Astragalus 
mongholicus

Cycloartane 
saponin

Hairy root MS + 2,4-D + 
Kin

Ionkova et al., 
1997
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S. 
No.

Name of 
Medicinal Plant

Secondary 
Metabolite(s)

Culture 
Type

Culture Media 
& Plant growth 

regulators

Reference

23. Astragalus 
mongholicus

Cycloartane Hairy root MS + IAA + 
NAA

Ionkova et al., 
1997

24. Azadirachta 
indica 

Azadirachtin Suspension MS + 2,4-D Sujanya et al., 
2008

25. Azadirachta 
indica 

Azadirachtin Suspension MS + 2,4-D + 
Cyanobacterial 
elicitor

Poornasri Devi 
et al., 2008

26. Beeta vulgaris Betalain 
pigments

Hairy root MS + IAA Taya et al., 
1992

27. Brucea javanica Canthin Suspension MS + IAA + 
GA3

Wagiah et al., 
2008

28. Brucea javanica Alkaloids Suspension MS + 2,4-D + 
Kinetin

Liu et al., 1990.

29. Brugmansia 
candida 

Tropane Hairy root MS + 2,4-D + 
IAA

Marconi et al., 
2008

30. Brugmansia 
candida

Tropane 
alkaloid

Hairy root MS + BA + 
NAA

Giulietti et al., 
1993

31. Bupleurum 
falcatum 

Saikosaponins Root B5 + IBA Kusakari et al., 
2000

32. Bupleurum 
falcatum 

Saikosaponins Callus LS + 2,4-D Wang and 
Huang, 1982.

33. Calystegia 
sepium 

Cuscohygrine Hairy root MS + 2,4-D 
+ BA

Jung and 
Tepfer, 1987

34. Camellia 
chinensis 

Flavones Callus MS + 2,4-D + 
NAA

Nikolaeva et 
al., 2009

35. Camellia 
Sinensis 

Theamine Suspension MS + IBA + 
Kinetin

Orihara and 
Furuya, 1990.

36. Campanula 
medium 

Polyacetylenes Hairy root MS + IAA + BA Tada et al., 
1996

37. Canavalia 
ensiformis 

L-Canavanine Callus LS + NAA + 
Picloram

Ramirez et al., 
1992.

38. Capsicum 
annuum 

Capsaicin Callus MS + 2,4-D+ 
GA3; MS + 
2,4-D + Kin.

Varindra et 
al., 2000; 
Umamaheswari 
and Lalitha,
2007

39. Capsicum 
annuum 

Capsaicin Suspension MS + 2,4-D + 
Kinetin

Johnson et al., 
1990.
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S. 
No.

Name of 
Medicinal Plant

Secondary 
Metabolite(s)

Culture 
Type

Culture Media 
& Plant growth 

regulators

Reference

40. Cassia acutifolia Anthra-
quinones

Suspension MS + 2,4-D + 
kinetin

Nazif et al., 
2000.

41. Cassia 
obtusifolia 

Anthraquinone Hairy root MS + TDZ + 
IAA

Ko et al., 1995

42. Cassia senna Sennosides Callus MS + NAA + 
Kin

Shrivastava et 
al., 2006

43. Catharanthus 
roseus 

Indole alkaloids Suspension MS+IAA; MS 
+ NAA + Kin ; 
MS + 2,4-D + 
GA3 +
Vanadium

Moreno et al., 
1993.; Zhao 
et al., 2001; 
Tallevi and 
Dicosmo, 1988

44. Catharanthus 
roseus 

Catharanthine Suspension MS + 2,4-D + 
UV-B radiation

Zhao et 
al., 2001.; 
Ramani and 
Jayabaskaran, 
2008

45. Catharanthus 
roseus 

Vincristine Suspension MS + 2,4-D + 
GA3

Lee-Parsone 
and Rogce, 
2006

46. Catharanthus
Trichophyllus

Indole alkaloids Hairy root MS + IAA + 
GA3

Davioud et al., 
1989

47. Cayratia trifoliata Stilbenes Suspension MS + IAA + 
GA3

Roat and 
Ramawat, 2009

48. Centella asiatica Asiaticoside Hairy root Ms + 2,4-D Kim et al., 2007

49. Centella asiatica Asiaticoside Callus Ms + 2,4-D + 
Kin

Kiong et al., 
2005

50. Centella asitica Asiaticoside Shoot MS + BAP + 
IAA

Kim et al., 2004

51. Centella asitica Asiaticoside Hairy root MS + 2,4-D Paek et al., 
1996

52. Centranthes 
ruber 

Valepotriates Hairy root MS + IAA + 
Kin

Granicher et 
al., 1995

53. Cephaelis 
ipecacuanha 

Alkaloids Root MS + IAA Teshima et al., 
1988

54. Chaenatis 
douglasei 

Thiarbrins Hairy root MS + NAA Constabel and 
Towers, 1988

55. Chrysanthemum 
cinerariaefolium

Pyrethrins Callus MS + 2.4-D + 
Kinetin

Rajasekaran et 
al., 1991.
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S. 
No.

Name of 
Medicinal Plant

Secondary 
Metabolite(s)

Culture 
Type

Culture Media 
& Plant growth 

regulators

Reference

56. Cinchona 
ledgeriana

Quinine Suspension MS + Kinetin; 
B5 + 2,4-D; 
B5 + 2,4-D + 
Kinetin

Kuch et 
al., 1985; 
Schripsema 
et al., 1999; 
Wijnsma et al., 
1985

57. Cinchona 
ledgeriana

Quinine Hairy Root MS + 2,4-D Hamill et al., 
1989

58. Cinchona 
succirubra 

Anthraquinone Suspension MS + IAA + 
GA3

Khouri et al., 
1986

59. Citrus sp. Limonin Callus MS + 2,4-D + 
Kinetin

Barthe et al., 
1987.

60. Coffea arabica 
L. 

Caffeine Callus MS + 2,4-D + 
Kinetin

Waller et al., 
1983.

61. Corydalis 
ophiocarpa 

Isoquinoline 
alkaloids

Callus MS + 2,4-D + 
Kinetin

Iwasa and 
Takao, 1982.

62. Croton 
sublyratus Kurz 

Plaunotol Callus MS + NAA + 
BA

Morimoto and 
Murai, 1989.

63. Cryptolepis 
buchanani 

Cryptosin Callus B5 + 2,4-D + 
Kinetin

Venkateswara 
et al., 1987.

64. Cymbopogon 
citratus 

Essential oil Shoot MS + IAA + 
GA3

Quiala et al., 
2006

65. Digitalis 
purpurea L. 

Cardenolides Suspension MS+BA Hagimori et al., 
1982

66. Vaccinium 
myrtillus 

Flavonoids Callus 
culture

MS + BAP + 
NAA

Hohtola et al., 
2005

67. Vinca major Vincamine Hairy root MS + BAP Tanaka et al., 
2004

68. Vitis vinifera Anthocyanin Suspension MS + BAP + 
NAA

Qu et al., 2006

69. Vitis vinifera Resveratrol Callus MS + IAA + 
GA3 + UV

Kin and Kunter, 
2009

70. Withania 
somnifera 

Withaferin A Soot MS + BA Ray and Jha, 
2001

71. Withania 
somnifera 

Withaferin Hairy root MS + IAA + 
Kintin

Banerjee et al., 
1994

72. Withania 
somnifera 

Withanoloid A Hairy root MS + IAA + 
Kin

Murthy et al., 
2008
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S. 
No.

Name of 
Medicinal Plant

Secondary 
Metabolite(s)

Culture 
Type

Culture Media 
& Plant growth 

regulators

Reference

73. Withania 
somnifera 

Steroidal 
lactone

Callus MS + 2,4-D 
+ BA

Mirjalili et al., 
2009

74. Zataria multifl ora Rosmarininc 
acid

Callus MS + IAA + 
Kin

Francoise et 
al., 2007

Discussion and Conclusion

This review reports the current status of medicinal plants and their secondary 
metabolites production by in vitro propagation. The use of in vitro plant cell 
culture for the production of chemicals and pharmaceuticals has made great 
strides building on advances in plant science. The increased use of genetic 
tools and an emerging picture of the structure and regulation of pathways for 
secondary metabolism will provide the basis for the production of commercially 
acceptable levels of product. Knowledge of biosynthetic pathways of desired 
phytochemicals in plants and in cultures is often still in its infancy, and 
consequently strategies needed to develop an information based on a cellular 
and molecular level. In vitro plant cell cultures have potential for commercial 
production of secondary metabolites. In vitro propagation of medicinal plants 
with enriched bioactive principles and cell culture methodologies for selective 
metabolite production is found to be highly useful for commercial production 
of medicinally important compounds. The increased use of plant cell culture 
systems in recent years is perhaps due to an improved understanding of the 
secondary metabolite pathway in economically important plants. Advances in 
plant cell cultures could provide new means for the cost-effective, commercial 
production of even rare or exotic plants, their cells, and the chemicals that they 
will produce (Baumert et al., 1992).
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Abstract

Human activities have affected the environment 
since time immemorial in a number of ways. The present paper deals with the 
effect of human activities on the threatened medicinal plant (Oroxylum indicum 
(L.) Vent.) in the Kumaun Himalaya and the conservation strategies to save 
this plant.
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Introduction

Human beings have been modifying their environment since time immemorial 
in a number of ways without giving much thought to the long term ecological 
consequences. Though low magnitude human activities usually do not lead to 
palpable changes in the ecosystems but those of chronic and high magnitude 
have visually the discernible impacts. The most obvious changes include 
local extinction of species, changes in community structure and composition, 
and modifi cation of biophysical features in a landscape. This phenomenon 
is leading to continuous erosion of forest cover and the forest products  (cf. 
Samal et al., 2004 vide Kala et al., 2006). Human activities affect the world’s 
climate, as industrial processes, farming activities, burning of fossil fuels etc. 
produce greenhouse gases that enhance the heat-trapping capability of the 
earth’s atmosphere, thus resulting in temperature increase. There are many 
other causes of rarity in medicinal plant species, such as habitat specifi city, 
narrow range of distribution, land-use disturbances, introduction of non-natives, 
habitat alteration, heavy livestock grazing, explosion of human population, 
fragmentation and degradation of population. Shifting phenological events and 
distribution ranges may seem of little importance at fi rst glance, but they also 
have the potential to cause great challenges to species’s survival (Cavaliere, 
2009).

O. indicum, belonging to the family Bignoniaceae, is a medium-sized 
deciduous tree, with a few branches towards the upper half or at the top. Bark 
is rough, thick and brownish-grey in colour. Leaves are large, tripinnate up to 
1.5 m long. Infl orescence is in terminal raceme; fl owers large, fl eshy, dark-
purple (Duthie, 1960), dark-red, dull-white or dull-purple coloured. Capsule fl at, 
curved, sword-like, with numerous winged seeds (Fig. 1).
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It is a plant with many uses. In India its roots are used in the Ayurvedic 
preparation called ‘Dasamoola’ considered to be an astringent, anti-
infl ammatory, antihelmintic, antibronchitic, antileucodermatic, antirheumatic, 
antanorexic which also fi nds used in the treatment of leprosy etc. (cf. 
Manonmani et al., 1995 vide Jayaram and Prasad, 2008). Various parts of 
this plant are utilized by rural people to cure many diseases. The root bark is 
useful in biliousness, fevers, bronchitis, intestinal worms, vomiting, dysentery, 
leucoderma, asthma, infl ammation, anal troubles (Kirtikar and Basu, 1935). 
Fruit is used in leucoderma, otopyrrhoea, neuralgia, rheumatoid arthritis, 
cephalalgia, ulcer and splenomegaly. Seeds are used in otopyorrhoea, 
neuralgia, rheumatoid arthritis, cephalalgia, ulcers and splenomegaly (Shah, 
2007). Bark, fruits, leaves and roots are used in fever, dysentery, diarrhoea, 
epilepsy, miscarriage, jaundice, piles, purgative, small pox, pimple, dysuria, 
rheumatism, dyspepsia, induce conception, oedema, headache, tonic, 
vermifuge, stomachache, chest pain, cholera and colic (Adhikari et al., 2003). 
In Kumaun, the fruit is used in the treatment of dysentery, vomiting and waist 
pain. It is used to cure dandruff and skin diseases of animals. The stem bark, 
fl owers, leaves and seeds are used to cure skin diseases (Damari). The 
seed is also used to cure pimple, to check the baldness and falling of hair 
(Pande, 2011). It has been categorized as a vulnerable medicinal plant by the 
government of India (Kumar and Ved, 2000).

Fig. 1: Oroxylum indicum (L.) Vent.
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Erosion of O. indicum

Owing to the indiscriminate collection, over exploitation and uprooting of whole 
plants bearing roots, O. indicum has become vulnerable in Karnataka and 
Andhra Pradesh and endangered in Kerala, Maharashtra, Madhya Pradesh 
and Chhatisgarh (cf. Darshan and Ved, 2003 vide Gokhale and Bansal, 2006; 
cf. Ved et al., 2003 vide Gokhale and Bansal, 2006). It is vulnerable in Andhra 
Pradesh and Karnataka, endangered in Kerala and Maharashtra (Darshan 
and Ved, 2003). According to Sarin (2003), its demand is low. In South-West 
Bengal its occurrence is limited (Das and Chattopadhyay, 2003). Problems 
related with its natural propagation and indiscriminate exploitation for medicinal 
purpose have pushed O. indicum to the list of endangered plant species 
of India (Tiwari et al., 2007). The following reasons are involved to make O. 
indicum a rare species and responsible for its sporadic distribution in Kumaun 
Himalaya.

1. Outer hills converted into agricultural land.

2. The plant requires species-specifi c edaphic/climatic environment which is 
changing continuously due to human activity.

3. O. indicum is a valuable medicinal plant. The root, stems, leaves, fl owers, 
fruit and seeds have been used to treat a great variety of human and 
animal ailments for millennia causing some species to prosper and 
others to suffer. O. indicum is one of the sufferer species due to over-
exploitation, habitat destruction and fragmentation and enclosement 
in deciduous forests. Its use continues today, to such an extent that 
overharvesting of the tree is one of the threats to its survival (Fig. 2.G, 2.I, 
2.J & 2.N).

4. Shyonak is not a fast-growing species and has low population sizes.

5. Various human activities such as agriculture, deforestation, expanding 
urbanization, coal mining and road construction have caused tremendous 
habitat destruction of O. indicum.

6. Frequent land slides and forest fi res have also led to depletion of 
O. indicum (Fig. 2.R, 2.S & 2.T).

7. Young seedlings are sensitive to frost and to drought, many dying off in 
the hot season in dry situations exposed to the sun (Troup, 1921).

8. The leaves and barks of O. indicum are badly exploited by cattlemen 
(Fig. 2.C) and also eaten by wild animals (Fig. 2.O).
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9. This plant has very complicated fl owers with highly specialized 
pollination mechanisms and species-specifi c pollinators resulting in 
low fruit and seed setting. It has self- incompatible and Bat-pollinated 
(chiropterophilous) fl owers. Due to its self-incompatibility and reliance 
on bats, Eonycteris spelaea for pollination, the future survival of O. 
indicum appears to depend on the survival of this nectarivorous bat. 
Serious declines in populations of E. spelaea from hunting increases the 
pollination failure in O. indicum. The rapid stigma closure of O. indicum 
fl owers also reduces the probability that other generalized nectarivorous 
animals will replace E. spelaea as effective pollinators (Srithongchuay et 
al., 2008). Thus, decline in pollinator populations may affect O. indicum 
more than other plant species that are pollinator generalists.

10. Compared with plant species pollinated by multiple animal species, the 
likelihood of pollination failure resulting from the decline in populations 
of Eonycteris spelaea will be much more intense in O. indicum 
(Srithongchuay et al., 2008).

11. The seed setting is poor and seed viability low.

12. Destruction of young aerial plant parts by caterpillars (Fig. 1.P) (Pande et 
al., 2011).

13. The seedlings are highly susceptible to microbial/fungal decay (Fig. 1.Q).

14. Some of the mechanisms of collection adopted by the local people are 
harmful to existing populations.

15. The lopping of branches or leaves in the Kumaun region has negative 
effects on its population.

16. Collection of immature fruits, seeds for religious uses also decrease its 
population.

17. There are no apparent direct economic gains from Shyonak species and 
consequently of policy makers, people and researchers, are unaware of 
its over-exploitation..

18. Erosion of traditional beliefs and rapid socio-economic advancement 
has led to the deterioration of sacred groves. Fading respect towards 
traditional knowledge among youngsters is one of the causes of concern.

19. Transformation of traditional worship of nature into formal Hindu practice, 
which is called Sanskritization like shifting the focus to idols than a simple 
stone, building temples which requires clearing of the area by cutting 
down trees.
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Fig. 2: Erosion of O. indicum: A & B- The main trunk cut at base; C & D- The young 
trees also cut down; E- Small tree fell down; F- The branches kept on the well; G- 
Plants cut for the fodder purposes; H- After collecting the fodder the branches were 
throne uselessly; I- Badly removed bark from the trunk; J- Badly removed bark from 
the trunk; K- Smaller plant also destroyed; L- A plant removed from the border of 
cultivated fi eld; M- Seeds rotten in the cultivated fi eld; N- Root bark is also removed; 
O- Main trunk was scrubbed/rubbed by wild animals; P- Main trunk was scrubbed/
rubbed by wild animals; Q- Destruction of plants by fi re; R- Destruction of plants by 
fi re; Destruction of seeds by fi re; T- Destruction of capsules and seeds by fi re.

Conservation

Conservation of medicinal plants is receiving increased attention all over the 
globe in view of their erosion, and resurgence of interest in herbal medicines 
for health care (cf. Franz, 1993 vide Manjukhola and Dhar, 2002; cf. Gupta 
et al., 1998 vide Manjukhola and Dhar, 2002). O. indicum is depleting 
or becoming rare in its natural habitat in Kumaun. Despite this situation 
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nobody has paid attention on this highly economic plant. This species is of 
conservation concern because of the low numbers of individuals and restricted 
distribution in the central Himalayas. The State Forest Research Institute, 
Department of Environment and Forests in Arunachal Pradesh, northeastern 
India, is encouraging the development of plantations of medicinal plants, 
including O. indicum, which will provide work and also protect wild plants from 
being over-harvested (S. F. R. I., 2001).

Ways to save O. indicum in Kumaun Himalaya

There is an urgent need for both ex-situ as well as in-situ conservation of 
Shyonak. Shyonak is very diffi cult to maintain in gardens. Conservation of 
Shyonak is a challenge to biologists. Concentrated and co-ordinated efforts by 
universities, forest departments, and local communities are needed to make 
save Shyonak of Kumaun region. Keeping in view the status of O. indicum, its 
sensitivity to anthropogenic impacts and its increasing demand in the market, 
called for conservation and propagation of this plant. Micro-propagation is 
the only viable means to get its planting material. Hardening of plant material 
is another critical step in re-introduction of planting material, which needs 
to be standardized. The following are the probable and appropriate steps 
which make save the threatened medicinal plant (Shyonak) in Indian Central 
Himalaya.

1. Protecting the habitats of Shyonak.

2. Study on pollination biology and fruit setting in Shyonak to know 
constraints in sexual reproduction and production of seeds.

3. Establishment of proper methods for storage of seeds and protection 
of seedlings from microbes/fungi and to study the suitable edaphic and 
climatic factors to maintain O. indicum and thus fi nally, develop package 
of practices to grow, maintain and protect Shyonak.

4. Chemical and biological control of insects harmful to O. indicum is essential.

5. Training is essential for forest offi cials in identifi cation, protection and 
maintenance of Shyonak. Forest department needs to raise nurseries of 
this high value medicinal and aromatic tree (Fig. 3.A & 3.E) and execute 
population recovery programmes in various reserved forests.

6. Volunteers and non-government organizations can also be motivated to 
grow such species along the fringes of forests, stony areas, waste places 
and borders of cultivated fi elds.
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7. Co-ordinated efforts among researchers, forest offi cials and people 
are essential to grow, maintain and protect Shyonak and to undertake 
restoration programs of this threatened species.

8. Popularization of Shyonak and its identifi cation through workshops, 
greeting cards, calendars, and photographs and distribution of planting 
materials to nurseries, botanical, private and home gardens.

9. Micro-propagation and re-introduction of Shyonak and making some 
provision for fi nancing the micro-propagation and hardening of Shyonak.

10. Establishment of fi eld gene bank and Cryo-preservation of germplasm of 
Shyonak.

11. Limiting destructive activities such as mining, constructions and burning 
on plateaus where it grows is also one of the important activities to 
conserve this plant.

12. Incentives be given to the local communities for maintaining and restoring 
Sacred Groves (SGs). In Kumaun, it is conserved in the temple at 
Nivadkheda (Gaulapar), Haldwani, Sirauli and Kaseri, and at Chhurmul 
devta mandir, Bageshwar (Fig. 3.C & 3.D).

13. Protection of bat populations and their roosts is necessary for 
maintenance and survival of this plant.

14. We have to follow a number of regulations framed to collect the medicinal 
plants to ensure the plant does not die out or disappear from its natural 
habitat.

15. It is extremely necessary for researchers, environmental managers and 
others to understand the special nature and uniqueness of Shyonak 
habitats and the signifi cance of their global conservation.

16. Awareness programmes should be strengthened by the forest 
department, environmental ministry and NGOs which will be the fi rst step 
towards the long term conservation of forest resources.

17. In addition to this, awareness programmes among particularly the young 
generation, locals, villagers, tourists etc. about the importance of this 
plant and its habitat is also the need of the hour. Until and unless viable 
options are provided to the local people (especially those who inhabit 
nearby or adjoining area of Shyonak habitat and exploit it) for sustaining 
their economic condition, no step for conservation of its biodiversity will be 
successful.
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Apart from the above, another cause for concern is lack of proper inventory of 
ecologically sensitive sites of rare, threatened and endemic species. This calls 
for better conservation planning and site specifi c action plans so as to restore 
the special habitats and threatened plant populations. Unless preventive as 
well as remedial measures are taken, the rich fl oral diversity of the state will not 
be able to withstand the burgeoning anthropogenic pressures.
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Fig. 3. Conservation of O. indicum: A- Nusery prepared by forest department at 
Lal Kuwan; B- Planted at MBPG college, Haldwani as an ornamental plant; 
C- Conserved in Sacred grooves by Kumaunies at Siruli and Kaseree, Gangolihat; 
D- Conseved in Sacred grooves by Kumaunies at Churmul Devta Mandir, 
Bageshwar; E- Planted along the road side at Choe, Ramnagar; F- Conserved 
near the houses by the villagers at Damuadhunga, Haldwani.
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Abstract

Authentic and commercial samples of Pongamia 
pinnata (L.) Pierre were evaluated to assess their quality in respect of identity, 
purity and strength. The authentic samples were collected from different agro-
climatic forests and commercial samples were resourced from Delhi, Hardwar 
and Cochin herbs markets. Evaluation is based on specifi c parameters and 
limits prescribed in Ayurvedic, Unani and Siddha Pharmacopoeia and as well in 
other literature.

Key-words: Pharmacognostic evaluation, Commercial herbal drugs, Quality 
assessment.

Introduction

Pongamia pinnata (L.) Pierre (Family : Leguminoseae) is extensively used 
in the preparation of many Ayurvedic, Unani and Siddha formulations under 
the name ‘Karanj’ (trade/popular name). Pongamia pinnata (L.) Pierre is 
a moderate sized semi ever green tree grows up to 20 meters in height. 
Leaves pinnately compound, leafl ets 5-7, ovate, elliptic, acuminate; fl owers 
pinkish white, fragrant, arises from axillary racemes; fruits pale green colored, 
thick and hard, compressed, turns dark grey when ripe, containing 1-2 seed 
per pods. Plant contains alkaloids demethoxy-kanugin, gamatay, glabrin, 
glabrosaponin, kaempferol, kankone, kanugin, karangin, neoglabrin, pinnatin, 
pongamol, pongapin, quercitin, saponin, β-sitosterol and tannin. Seeds have 
19.0% moisture, 27.5% fatty oil, 17.4% protein, 6.6% starch, 7.3% crude fi bre 
and 2.4% ash (Sangwan, 2010).

The drug consists of dried seeds which are credited for anti-infl ammatory, 
anti-plasmodial, anti-nonciceptive, anti-hyperglycamic, anti-lipidperoxidative, 
anti-diarrhoeal, anti-ulcer, anti-hyperammonic and antioxidant activity. Seeds 
are white marbled with brownish lines seeds yield 27 to 36% of oil containing 
harayin, pangenol and glabrin.

In the trade channel, maximum seeds are procured from the wild sources viz. 
forest areas, open land, non-cultivated sources etc. The seeds collected from 
wild sources remain questionable for their quality especially when they have 
been procured from trade channels owing to fair chances of adulteration, 
substitution and inappropriate storage condition which lead to deterioration in 
quality. At times mere look alike species are used as a substitute, which may 
not even contain the active ingredients available through the main plants nor 



Hippocratic Journal of Unani Medicine 98

the effects of the end product is the same as that obtained from that of original 
plant (Rai et al., 2011, 2012a&b and Padmakumar et al., 2012). Commercial 
samples are always subject to quality control for their authenticity to ensure 
identity, purity and strength as per pharmacopoeial and other quality standards 
before their use to formulate the medicine. This quality evaluation practice may 
also ensure the safety and effi cacy of medicine up to larger extent. Present 
investigation entails the extent of genuineness of market samples available in 
different parts of countries.

Materials and Methods

The seeds were collected from natural habitats (Lucknow) and authenticated 
with references to pharmacopoeial standards and other literature. The 
commercial samples sold under the trade names purported to be prescribed 
species were drawn from the different market sources (Hardwar, Delhi and 
Cochin). Standard protocols/methods prescribed in pharmacopoeia were 
followed for pharmacognostical, physico-chemical and phytochemical values 
prescribed in Ayurvedic, Unani and Siddha Pharmacopoeia of India were taken 
as standards values (Anonymous, 1986, 1998, 1999, 2007a,b and 2008).

Fig. 1: Seeds of Pongamia pinnata (L.) Pierre in Pod

Observations and Results

All the authenticated and commercial samples of the drugs were evaluated as 
per the specifi cations laid in Pharmacopoeia and other literature and present in 
separate headings.
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1. Pharmacognostical evaluation of genuine and authenticated crude drug 
samples

A. Macro-morphological characteristics: Drug available as seed one or 
rarely two, elliptic or remiform in shape, wrinkled with reddish leathery 
testa; 1.7 to 2 cm long and 1.2 to 1.8 cm broad with slightly depressed 
micropylar end of cotyledon, while other side is semicircular in shape.

B. Micro-morphological characteristics: Transverse section of seed 
shows, testa composed of a layer of palisade like outer epidermis, fi lled 
with brown pigment, covered externally with a thick cuticle, a layer of 
large, thin-walled, somewhat rectangular cells, 2 to 4 layers of thick-
walled parenchyma cells, a few rows of cells with small intercellular 
spaces, 2 or 3 layers of thick-walled elongated cells; a few layers of 
spongy parenchyma having large intercellular spaces, a number of 
parenchyma cells containing brown pigment; cotyledons composed of 
outer layer of epidermis with cylindrical cells, externally covered with 
thin cuticle; epidermis followed by rectangular to polygonal cells of 
mesophyll, fi lled with globules, also present scattered in this region.

C. Powdered Drug: Powder under microscope shows fragments of 
columnar palisade cells, few thick walled parenchymatous cells. 
Starch grains are rounded with abundant oil globules. Irregular 
shaped resinuous masses and vessels segments are also found in the 
macerate. Maceration of the powder shows parenchymatous cells of 
varying shapes and sizes with brown content, groups of palisade cells 
and vessels with scalariform thickening are commonly met with yellow 
oil globules. Crystals of calcium oxalate are also found in the macerate.

2. Phyto-chemical and physico-chemical specifi cations of genuine and 
authenticated samples

Specifi cations Observation and Results

A. Major organic groups
(i) Alkaloids
(ii) Tannins
(iii) Glycosides
(iv) Sterols
(v) Volatile Oil
(vi) Flavonoids
(vii) Anthraquinone
(viii) Resins
(ix) Fixed oil
(x) Poly phenolic compounds

Absent
Absent
Absent
Absent
Absent
Present
Absent
Absent
Present
Absent
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B. Physico-chemical characteristics
(i) Moisture Content %
(ii) Total ash %
(iii) Acid insoluble ash %
(iv) Water soluble extractives
(v) Alcohol soluble extractives %

4.00
3.00
0.10

13.00
22.00

C. Foreign matter % 1.00

3. Pharmacognostical evaluation of commercial samples

Specifi cations Market Sample

Delhi Haridwar Cochin

A. Macro-morphological 
characteristics

Conforms Conforms Varies

B. Micro-morphological 
characteristics

Slightly varies Conforms Conforms

C. Powdered drug Conforms Conforms Conforms

4. Phyto-chemical and physico-chemical evaluation of commercial samples

Sl.
No. Specifi cations

Market Sample

Delhi Haridwar Cochin

A. Major organic groups
(i) Alkaloids
(ii) Tannins
(iii) Glycosides
(iv) Sterols
(v) Volatile Oil
(vi) Flavonoids
(vii) Anthraquinone
(viii)Resins
(ix) Fixed oil
(x) Poly phenolic compounds

-
-
-
-
-

-
-

-

-
-
-
-
-

-
-
-
-

-
-
-
-
-

-
-

-

B. Physico-Chemical Characteristics
(i) Moisture Content %
(ii) Total ash %
(iii) Acid insoluble ash %
(iv) Water soluble extractives
(v) Alcohol soluble extractives %

2.80
3.50
0.14

17.20
28.80

4.56
3.00
0.11

13.25
22.90

6.70
2.20
0.15

15.20
28.00

C. Foreign Matter % 0.80 0.30 0.80
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Conclusion

Drug available in market are elliptical or remiform in shape, wrinkled, reddish 
with leathery testa. Epidermal cells of the testa fi lled with brown pigment. The 
parenchyma cells also contain the brown pigment. Powder shows fragments of 
columnar palisade cells. Starch grains are rounded with abundant oil globules. 
Also seen are irregular shaped resinuous masses and vessels segments. 
Maceration of the powder shows parenchymatous cells of varying shapes 
and sizes with brown content, vessels with scalariform thickening, yellow 
oil globules, calcium oxalate crystals etc. Active chemical constituents are 
essential oils, fl avonoids, fi xed oil, etc. All the collected commercial samples 
conform to the values of authentic sample. However, micromorphological 
characteristics of Delhi sample slightly varies. Moisture content varies from 
2.8% to 6.7%. Foreign matter 0.30% to 0.80% only.

In a conclusive statement “It is decisive that quality is paramount aspect in 
herbal products which can be only addressed by adopting quality parameters 
in quality assessment process of raw material (s) used in the preparation of 
herbal medicine and herbal commodities”.
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Abstract

Malaria, Dengue fever, Filaria and Yellow fever 
are serious public health problems in tropical and sub-tropical regions of the 
world. These diseases are transmitted through mosquito bites. Though sincere 
efforts are being done to overcome the problem, still there is entire need to 
explore effective measures to prevent individuals from mosquito bite. There are 
a number of synthetic/chemical mosquito repellents available in the market. But 
their toxic effects are harmful for human health. The safe and effective natural 
sources to control mosquito bite are needed to be explored. Natural plant 
based material may provide effective preparation to overcome the problem. 
Present paper deals with the herbal mosquito repellents used by Soligas tribes 
in Chamrajanagar district, Karnataka. The outcome of ethnobotanical survey 
carried out among the Soligas tribes of Chamrajanagar district during 2009-
2010 forms the basis of the paper. Information on 30 plants species used 
as mosquito repellents have been documented. These plants are used as 
mosquito repellents in different forms by the inhabitants of the study area.

Key words: Ethnobotany, Soligas tribe, Mosquito repellent, Medicinal plants, 
Karnataka.

Introduction

Mosquitoes constitute a major public health problem as they serve as vector 
of serious human diseases such as Malaria, Filariasis, Japanese encephalitis, 
dengue fever and yellow fever etc. Mosquito transmitted diseases remain 
a major source of illness and death worldwide, particularly in tropical and 
subtropical countries (Becker et al., 2003). Mosquitoes alone transmit diseases 
to more than 700 million people annually (Taubes, 2000). Among this malaria 
is the most important, affecting 300-500 million people and killing over one 
million annually throughout the world (Snow et al., 2005). Malaria is transmitted 
by female mosquitoes of the genus Anopheles.

Repellents play an important role in preventing the transmission of vector-
borne diseases by minimizing the contact between human and vectors. Most 
common synthetic mosquito repellent formulation available in the market 
as DEET (N, N-diethyl-meta toluamide), Permethrin, P-mentane-3, 8-diol, 
metofl uthrin, which has shown excellent repellent action against mosquitoes 
and other insects (Walkers et al., 1996). But the use of chemical repellants in 
higher concentrations may have adverse affect on eyes, skin, central nervous 
system, lungs and liver.
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On the other hand plants have been used in the form of crude fumigants where 
they are burnt to drive away mosquitoes and also as oil formulations applied 
to the skin or clothes which was fi rst recorded in writings by ancient Greek, 
Roman (Owen, 1805) and Indian scholar (Johnson, 1998). Essential oils 
and extracts of plants of Citronella genus are commonly used as ingredients 
of plant-based mosquito repellents. It was used by the Indian Army to repel 
mosquitoes at the beginning of the 20th century (Covell, 1943). The repellent 
action of plant parts or oil extracts from Ocimum species have been reported 
against Afro-tropical mosquitoes (Seyoum et al., 2003; Waka et al., 2006).

According to Kim et al. (2002) plants may be an alternative source of mosquito 
repellent agents because they constitute a rich source of bioactive chemicals. 
Plant products have been used traditionally to repel or kill mosquito in many 
parts of the world (Seyoum et al., 2003). The repellent properties of plants 
to mosquitoes and insects were well known before the advent of synthetic 
chemicals (Karunamoorthi et al., 2008). Plant derived repellents usually do 
not pose hazards of toxicity to humans and domestic animals are easily bio-
graded compared to synthetic compounds, natural products are presumed to 
be safer for human use (Sharma et al., 1993; Sharma and Ansari, 1994). The 
existing modern synthetic chemical repellents are generally more expensive. 
Besides, their toxicity, adverse side effects are harmful for human health. Few 
of them require electricity for their usage. Traditional plant based repellents 
are extremely useful in the inaccessible rural areas, where there is lack of 
electricity. Further, the plant based repellents are inexpensive, easily available, 
locally known, and culturally acceptable.

In Karnataka ethnobotanical studies have been accomplished in and around 
the forest among the tribal people by the researchers (Maruthi et al., 2000,. 
Prakasha and Krishnappa., 2006. Kalyana Sundaram and Indira., 1998., 
Rajesh and Mohamed Isaq., 2004.) But the extensive reports on medicinal 
plants are limited and so for no systematic ethnobotanical survey has been 
made in Chamarajanagar.

The traditional repellents are commonly used in different cultures and 
communities of Chamarajanagar and adjacent localities. Different communities 
use plants in various forms to protect themselves against Mosquitoes and other 
insect bites. In an attempt to search plant based material for use as mosquito 
repellent, ethno-pharmacological survey was undertaken in the forest areas 
of Chamarajanagar district in the state of Karnataka. The area is inhabited 
by Soligas tribal community and other rural folks. Perusal of literature reveals 
that the area has not been explored to record folk knowledge of the Soligas 
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tribe of Chamarajanagar district. It was for this reason, the survey team from 
Regional Research Institute of Unani Medicine (RRIUM), Chennai conducted 
ethno-pharmacological survey in this under explored area. The survey team 
recorded ethno-pharmacological data from the inhabitants of the study area, 
particularly from Soligas people. During the study information on 30 plants 
species used as mosquito repellent were also recorded. The present paper 
deals with the data obtained on plants as mosquito repellent from the Soligas 
tribe in Chamarajanagar, district of Karnataka State.

The Study Area

Chamarajanagar district is situated between 13°42 ‘ and 14°06’N latitude and 
between 75°35’ and 75°52’ E longitude. The district is located in Southern part 
of Karnataka. It is surrounded by Mandiya and Mysore in north. About 49% of 
the total area in the district is covered by forest. Chamarajanagar wildlife forest 
division consists of fi ve forest ranges including Chamarajanagar, Yelanthur, 
Kolegal, Bylore and K. Gudi. The elevation ranges from 300 to 900m.

About 52 tribal villages are located in this district forest, particularly Bilgrims 
Ranganathan Temples (BRT) hills in Yelanthur, Bylore, Punjur and K. Gudi 
ranges. BRT wildlife sanctuary is well known for its rich diversity of fl ora and 
fauna covering the area of about 572 sq km. Vegetation pattern includes scrub 
jungle, dry deciduous, moist deciduous, semi evergreen, evergreen and shoal 
forest all over the sanctuary. It receives an annual rainfall ranging from 750-
1950 mm. Large number of endemic species of medicinal plants occur in the 
area. Hence, it has very high population of forest dwelling tribals, with large 
number of Soligas followed by Jenu Kurumba, Betta Kurumbas. Most of the 
tribals are inhabitants of the forest of BRT hills.

In Karnataka state, ethnomedicinal value of plants in possession of various tribal 
and rural folk communities for treating various diseases have been explored to 
some extent (Bhandary et al., 1995; 1996. Harsha et al., 2002; Parinitha et al., 
2005). However, ethnobotanical studies in Chamarajanagar district have not 
been undertaken. Therefore, the district was selected to explore the medicinal 
plants wealth of forest areas of the district used by the tribal and other rural folks.

Materials and Methods

Information recorded on plants species from the Soligas tribal community of 
Chamarajanagar district of Karanatka State forms the basic material of this 
paper. The data was collected through general conversations with tribal about 
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mosquito repellents, fi eld surveys were made in Chamarajanagar district. Each 
area was visited twice in different seasons in 2009-2010. Details on medicinal 
plants used to repel mosquitos, parts used and mode of administration were 
recorded through interacting with them. Information from seventy persons 
aged between 40-80, who had good knowledge on plants was collected. The 
specimens were processed and preserved on herbarium seeds and identifi ed 
with the help of fl ora of presidency of Madras (Gamble, 1936) and the fl ora 
of Tamil Nadu Carnatic (Matthew, 1983). The identifi ed plants specimens 
were further confi rmed through matching in the herbaria of botanical survey of 
India, Coimbatore. The specimens are deposited in the herbarium of survey of 
medicinal plants unit, Regional Research Institute of Unani Medicine, Chennai.

Observations

Based on fi eld studies information on 30 plants species used as mosquito 
repellents were recorded from the Soligas tribe of Chamarajanagar district 
of Karnataka state. Data recorded on plants has been presented in Table 1. 
Plants are arranged in alphabetical order by their botanical name, local name, 
part used and mode of usage.

Table 1 Medicinal plants used to repel mosquito among Soligas tribes in 
Chamarajanagar district, Karnataka.

S. 
No.

Botanical Name/Family 
Name/Voucher specimen 

Number

Local Name Part 
Used

State Mode of 
application

1 Abrus precatorius L./
Papilionaceae/RRIUM 
CH:9332

Kundumani Leaves/
Fruit

Fresh Smoke

2 Adhatoda zeylanica Medic./
Acantaceae/RRIUM 
CH:8982

Adathoda Leaves Fresh Smoke

3 Aloe vera (L.) Burm.f./
Liliaceae/RRIUM CH-9942

Kumari Leaves Fresh Smoke

4 Alpinia galanga Sw/
Zingiberaceae/RRIUM 
CH:9539

Sitharathai Leaves Fresh Smoke

5 Angelonia bifl ora Benth./
Scrophulariaceae/RRIUM 
CH:9249

Angelionia Whole 
plant

Fresh Smoke

6 Azadirachta indica A.Juss./
Meliaceae/RRIUM CH- 
10098 

Vambu Leaves Fresh Smoke
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S. 
No.

Botanical Name/Family 
Name/Voucher specimen 

Number

Local Name Part 
Used

State Mode of 
application

7 Calotropis gigantea 
(L.) R.Br. ex Ait/
Asclepiadaceae/RRIUM 
CH-8883

Eruku Leaves Fresh Smoke

8 Chrysanthemum 
cinerariaefolium Vis.//
Astraceae/RRIUM CH:9380

Samanthi Leaves Fresh Smoke

9 Citrus limon (L) Burm/
Rutaceae/RRIUM CH : 
9465

Elumichai Fruit 
peel

Fresh Paste 
externally 
applied

10 Datura fastuosa L./
Solanaceae/RRIUM CH-
9942

Karu oomathai Leaves Fresh Smoke

11 Datura metel L./
Solanaceae/RRIUM 
CH:9176

Vellai oomathai Leaves Fresh Smoke

12 Eucalyptus globulus Labill/
Myrtaceae/RRIUM CH-
10538

Thailamaram Leaves Fresh Smoke

13 Jatropha curcas L/
Euphorbiaceae/RRIUM 
CH:9179

Amanaku Fruit Dried Smoke

14 Lantana camara L./
Verbenaceae/RRIUM 
CH:9382

Jamuki mali Leaves Fresh Smoke

15 Lippia nodifl ora Mich./
Verbenaceae/RRIUM 
CH:9262

Poduthalai Plant Dried Smoke

16 Mangifera indica L./
Anacardiaceae RRIUM 
CH:9249

Mamaram Seed Dried Smoke

17 Morinda tinctoria Roxb./
Rubiaceae/RRIUM 
CH:9342

Nuna Leaves Fresh Smoke

18 Nicotiana tobacum L./
Solanaceae/RRIUM 
CH:Museum Sp.No : 62

Pokaiyulai Leaves Dried Smoke

19 Ocimum canescens L./
Lamiaceae/RRIUM 
CH:9374

Nay thulasi Leaves Fresh Smoke
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S. 
No.

Botanical Name/Family 
Name/Voucher specimen 

Number

Local Name Part 
Used

State Mode of 
application

20 Ocimum tenuifl orum Roth../
Lamiaceae/RRIUM CH-
10039

Thulasi Leaves Fresh Smoke

20 Orthosiphon thymifl orus L./
Lamiaceae/RRIUM 
CH:9442

Poonaimesai 
chedi

Whole 
plant

Dried Smoke

21 Ricinus communis L./
Euphorbiaceae/RRIUM 
CH:9018

Kotaimuthu Fruit Dried Smoke

22 Rosmarinus offi cinalis L./
Ebenaceae/
RRIUM CH: Museum 
Sp.No:63

Marikozhindu Whole 
plant

 Fresh Juice 
externally 
applied

23 Ruta graveolens L./
Rutaceae/RRIUM CH: 
9538

Aruvathamchedi Leaves Fresh Smoke

24 Saccharum offi cinarum L./
poaceae/RRIUM CH:9317

Karumbu Stem Fresh  Juice 
externally 
applied

25 Sphaeranthus indicus 
L./Asteraceae/RRIUM 
CH:9491

Kottai kranthai Whole 
plant

Fresh Smoke

26 Cymbopogon citratus (DC. 
ex Nees) Stapf/Poaceae/
RRIUM CH:9556

Thailapullu Leaves Fresh Smoke

27 Syzygium cumini (L) 
Skeels/Myrtaceae/RRIUM 
CH-9148

Karunaval Leaves Fresh Smoke

28 Tagetes erecta L./
Asteraceae/RRIUM 
CH:9568

Sendu malligai Leaves Fresh Smoke

29 Viola pilosa L./Violaceae/
RRIUM CH:9415

Sweet violet Leaves Fresh Smoke

30 Vitex negundo L./
Verbenaceae/RRIUM 
CH:9236

Nochi Leaves Fresh Smoke

Results and Discussion

Chamarajanagar district wild life forests have a variety of medicinal plants 
which are used by Soligas for their primary health care. The present study 



Hippocratic Journal of Unani Medicine 109

identifi ed 30 species as mosquito repellents. Majority of the applications 
reported in the present study to repel mosquitoes are leaves used in the form 
of smoke. These plants are commonly occurring in the forests of the district. 
This is in confi rmation with other general observations which have been 
reported earlier in relation to mosquito repellant plants studied by Indian 
authors (Dua et al., 1996) and other countries (Maguranyi et al., 2009). 
Similar to the result of this study, leaves were the most common plants parts 
used to repel mosquitoes in north western Ethiopia (Karunamoorthi et al., 
2009) and other plant parts are also used (Cunningham, 2001). Most of the 
ethnobotanical studies confi rmed that leaves are the major portion of the plant 
used for the treatment of diseases. The reasons why leaves are used mostly is 
that they are easily accessible and are active in photosynthesis and production 
of secondary metabolites (Ghorbani, 2005). Most of the plants parts are used 
in the form of fresh some are in dry state. Burning of plant materials with 
charcoal to make smoke was the most common methods among the soligas. 
Similar reports reported in Ethiopia (Karunamoorthi et al., 2008) in West Africa 
(Palsson and Jaenson, 1999).

The traditional knowledge about utilization of local plant species is vital 
in alternate health care system as well as for the self sustenance of local 
population. High costs coupled with numerous side effects of synthetic 
Mosquito repellents are forcing people to depend on the locally available herbs 
to repel mosquitoes and prevent the vector transmitted diseases. Mosquitoes 
are an ancient group of insects, which have persisted for millions of years. 
Mosquitoes that belong to the genera , Aedes, Anopheles and Culex are 
important in terms of public health as they transmit a number of diseases, such 
as Dengue, Chikungunya, Malaria, Filariasis, Japanese encephalitis, etc., that 
affect millions of people worldwide (WHO, 2009). N, N-diethyl-meta toluamide 
(DEET) has been considered one of the most effective synthetic repellents 
against mosquitoes. However, its toxic reactions have been reported in some 
circumstances, especially among children and the elderly people (Moody 
et al., 1989; Clem et al., 1993). DEET also acts as a plasticizer and has an 
objectionable odour to some individuals.

Botanical insecticides and phyto-toxic compounds have received much 
attention. Most insecticides of these are plant extracts containing a group of 
active ingredients of diverse chemical nature and phyto-toxic compounds are 
generally secondary metabolites with protective action against mosquitoes. 
Many plant species have been screened for anti-mosquito activities and 
mosquitocidal properties of the crude extracts and active phyto-chemical 
compound have also been studied by Singh et al. (2000). It shows that crude 
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plant extracts are highly effi cacious for the control of mosquitoes (Jang et al., 
2002; Cavalcanti, 2004,) Undoubtedly, plant derived toxicants are a valuable 
source of potential insecticides and may play a more prominent role in 
mosquito control programs in future (Mordue and Blackwell,1993).

Conclusion

Undeniably, global warming concomitant effects, insecticide resistance, and 
drug resistance have created resurgence and insurgence of many vector-
borne diseases, mainly malaria. Major victims for these malicious killers 
are the poorest resource-constrained areas like Chamarajanagar. Globally, 
numerous studies including the present investigation results evidently 
suggest that the traditionally used plant-based insect repellents are promising 
and could potentially contain vectors of disease. Above and beyond, due 
to its user- as well as environmental-friendly nature, it should be promoted 
among indigenous and marginalized population in order to reduce man-
vector contact. In addition, this appropriate strategy affords the opportunity to 
minimize chemical repellents usage and the risks associated with adverse side 
effects. Traditionally used plant-based insect repellents could be viable safer 
alternative sources for chemical insect repellents.

The present study shows that Soligas of Chamrajanagar district use plant 
materials to repel mosquitoes. Plants materials were commonly used because 
they are cost-free and easily accessible. Thirty plant species were documented 
and 12 of them are reported for the fi rst time as mosquito repellents. This 
report will provide the basis for further studies in developing new, effective, 
safe and affordable plant-derived mosquito repellents especially for India 
where malaria is highly prevalent. The present study may provide basic 
material for documenting and conserving traditional knowledge of mosquito 
repellent plants for further laboratory studies and uses.
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Abstract

The present study was carried out to evaluate the 
antibacterial activity and to compare the potency of the drug Majoon-e-Maddat-
ul-Hayat Jadwari against the uropathogenic strains of Escherichia coli isolated 
from the urine samples of diabetic mellitus patients and pregnant women. 
Majoon-e-Maddat-ul-Hayat Jadwari, a polyherbal Unani formulation was 
prepared at laboratory scale and assessed for its potency against the clinical 
strains of uropathogenic Escherichia coli using the cup plate method. The 
Minimum Inhibitory Concentration (MIC) of the drug was also determined using 
agar diffusion method. Different strains exhibited different mode of sensitivity 
against the drug. On comparison, the E.coli isolated from the urine sample 
of pregnant women exhibited more sensitiveness to the drug than the E.coli 
isolated from the urine of diabetic mellitus patients. Some strains of E.coli 
irrespective of their source, did not exhibit any activity. The MIC of the drug 
was found to be within the range from 150 mg/ml to 200mg/ml in case of E.coli 
strains isolated from the urine of diabetes mellitus patients and 75mg/ml to 
200mg/ml against the E.coli strains from pregnant women.

Key words: Majoon-e-Maddat-ul-Hayat Jadwari, Escherichia coli, Antimicrobial 
activity.

Introduction

Urinary tract infection (UTI) is one of the most important complications 
encountered by many people worldwide and is the active infection in any part 
of urinary tract beyond the distal urethra which is normally sterile. The chances 
of urinary tract infection are more common in cases of women than men with 
predominance to diabetes mellitus patients and pregnant women (Chen et 
al., 2009; Duarte et al., 2008). Urinary tract infection in both diabetes mellitus 
patients and pregnant women are asymptomatic, if unrecognized or untreated 
properly may lead to several complications (Balachandar et al., 2002). UTI in 
pregnant women may be due to factors like physical and hormonal changes 
during the pregnancy. The increased level of progesterone during pregnancy 
causes the muscles that line the urine making urethras to relax and allow 
the bacteria to rise up into the bladder making it susceptible to infection, the 
enlarged uterus also prevent the complete emptying of the bladder by leaving 
a pool of urine which acts as a good source for multiplication of bacteria. 
Additionally, the physiologic increase in plasma volume during pregnancy 
decreases the urine concentration and leads to UTI. It is also estimated that 
up to 70 percent of pregnant women develops glycosuria, which encourages 
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bacterial growth in the urine (Saleem and Daniel, 2011). Increased level of 
urinary progestins and estrogens also leads to decreased ability of the lower 
urinary tract to resist invading bacteria possibly allowing some strains of 
bacteria to selectively grow in this environment.

In patients of diabetes mellitus, urinary tract infections (UTIs) is very common 
because of hyperglycemia (high blood sugar), where the increased sugar in the 
urine acts as a friendly environment for the bacterial cultures to grow. The other 
factors like age, poor metabolic control, duration of DM, defects in neutrophil 
function, frequent hospitalization, recurrent vaginitis, and vascular complications 
also play a major role in the high incidence of UTI in diabetic patients.

The major etiological agent of UTI in both the cases falls in the 
Enterobacteriaceae family of which nearly 80% of infection occurs mainly 
due to Escherichia coli (Ronald, 2002). Though the organism are usually the 
commensals of the intestines some uropathogenic strains of Escherichia coli 
(UPEC’s) causes wide range of UTI’s, leading to urethritis/cystitis, symptomatic 
cystitis, pyelonephritis, acute prostatitis, prostatic abscess, and urosepsis 
together with general symptoms including (i) pressure in the lower pelvis (ii) 
painful urination (Dysuria) (iii) frequent urination (Polyuria) or urgent need to 
urinate (Urinary urgency) (iv) need to urinate at night (Nocturia) (v) urine that 
contains traces of blood (Hematuria) (vi) dark, cloudy or strong-smelling urine 
(vii) pain above the pubic bone, or in the lower back or abdomen (viii) feeling 
unwell, weak or feverish (ix) very frequent urge to urinate and weak feeling of 
head because of tiredness caused by dehydration (x) intense desire to pass 
more urine after urination (Stangury)

Among the Indian systems of medicines, Unani system of medicine gained 
much popularity by producing a variety of effi cient and safe therapeutic agents 
in various forms of formulations for several disorders. Majoon-e-Maddat-ul-Hayat 
Jadwari is one such polyherbal formulation used in the treatment of ailments like 
Salasul Baul (Incontinence of urine), Waj-ul-Kulya (pain in the kidney), Waj-ul-
Qutn (Pain in the Lumbar) and Waj-ul-Masana (pain in the bladder) which can be 
correlated with the general signs and symptoms of the UTI’s.

With this view, the present study was designed, to study and to compare the 
effi cacy of the drug Majoon-e-Maddat-ul-Hayat Jadwari against various strains 
of Escherichia coli isolated from the urine samples of diabetes mellitus patients 
and pregnant women.

Materials and Methods

The formulation Majoon-e-Maddat-ul-Hayat Jadwari (Anonymous, 2008) was 
prepared at lab scale in Drug Standardisation Research Unit (DSRU) of RRIUM, 
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Chennai for the development of Standard Operating Procedures (SOP) and 
to evaluate pharmacopoeial standards. All the drugs were procured from R.N. 
Rajan & Company, Chennai. The drug was prepared using the authenticated 
ingredients namely Filfi l Siyah (Piper nigrum Linn. DSM-44) Fruit, Filfi l Daraz 
(Piper longum Linn. DSM-45) Fruit, Darchini (Cinnamomum zeylanicum Blume. 
DSM-40) Inner stem bark, Jadwar Khatai (Delphinium denudatum Wall. DSM-
131) Root, Ood Saleeb (Paeonia emodi Wall. DSM-57) Tuber, Behman Surkh 
(Salvia haematoides Linn DSM-36) Root, Aamla (Emblica offi cinalis Gaertn. 
DSM-7) Fruit, Post-e-Balela (Terminalia belerica Roxb. DSM-56) Fruit, Sheetraj 
hindi (Plumbago zeylanica Linn. DSM-138) Root, Zarawand (Aristolochia indica 
Linn. DSM-124) Root, Gul-e-Babuna (Matricaria chamomilla Linn. DSM-26) 
Flower, Khusyat-us-Salab (Orchis latifolia Linn. DSM-58) Tuber, Chilghoza 
(Pinus gerardiana Wall. DSM-100) Seed, Maghz-e-Narjeel (Cocos nucifera Linn. 
DSM-129) Endosperm, Arq-e-Babuna (Matricaria chamomilla Linn DSM-26) and 
Maweez Munaqqa (Vitis vinifera Linn. DSM-139) Distillate (Anonymous, 2008) .

Collection of microorganism

A Total of fi fteen urine samples (eight from the Diabetes mellitus patients and 
seven from pregnant women) suspected for urinary tract infection (signifi cant 
bacteriuria >100,00 col/ml) were collected from various clinical laboratories 
in Chennai (Excellent laboratory, Madras diagnostic centers & Olympus 
laboratory). All the samples were subjected to conventional microbiological 
analysis using Macconkey agar and Blood agar (Mackie & McCartney, 1996). 
Bacteria suspected for Escherichia coli were alone subjected to further 
Biochemical tests (IMViC). Pure cultures of six different isolates of Escherichia 
coli from the urine sample of Diabetes mellitus patients coded (ECODM-I, 
ECODM-II, ECODM-III, ECODM-IV, ECODM-V & ECODM-VI) and fi ve 
different isolates of Escherichia coli from the urine samples of pregnant women 
coded (ECOPW-VII, ECOPW-VIII, ECOPW-IX, ECOPW-X & ECOPW-XI) were 
stored in the nutrient agar slants for further analysis.

Antibacterial activity

The invitro antibacterial susceptibility test was performed using the cup 
plate method (Divakar, et al., 2001). The required number of muller hinton 
agar plates were prepared and swabbed with different isolates of lag phase 
cultures of Escherichia coli isolated from the urine samples of both diabetes 
mellitus patients and pregnant women. The plates were allowed to stand for 
few minutes. Required numbers of 6mm diameter wells were made over the 
plates at an equidistant position. Wells were loaded with 50μl of the drug at 
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the concentration of 300mg/ml. Dimethylsulphoxide (DMSO) was used as 
the solvent. Separate control disc was also included using the solvent. The 
ciprofl oxacin (250mg/ml) dissolved in sterile DMSO was used as standard for 
comparison (Anonymous 1982). The bacterial plates were kept at 37°C for 18-
24 hours. The zone of inhibition was measured using the calipers.

Minimum inhibitory concentration (MIC)

The MIC, the lowest concentration of the drug required to inhibit the 
microorganism was also determined by the agar dilution method (Anonymous, 
1982) using the different concentration (300mg/ml, 250mg/ml, 200mg/ml, 
150mg/ml, 100mg/ml, 75mg/ml, 50mg/ml, 25mg/ml, and 12.5mg/ml) of the 
drug. The lowest concentration of the drug (MIC) that completely inhibits the 
growth was determined after overnight incubation at 37°C.

Table 1

S. 
No.

Microorganisms
Zone diameter in mm (n=2) Std

(Cipr) 
250

mg/ml
300

mg/ml
250

mg/ml
200

mg/ml
150

mg/ml
100

mg/ml
75

mg/ml
50

mg/ml

1 
Escherichia coli 
(ECoDM-I) 

17 15 11 8 NA NA NA S

2 
Escherichia coli 
(ECoDM-II) 

20 18 15 9 NA NA NA S

3 
Escherichia coli 
(ECoDM-III) 

NA NA NA NA NA NA NA R

4 
Escherichia coli 
(ECoDM-IV) 

19 17 16 10 8 NA NA S

5 
Escherichia coli 
(ECoDM-V) 

18 15 11 9 NA NA NA R

6 
Escherichia coli 
(ECoDM-VI) 

17 16 14 11 8 NA NA S

7 
Escherichia coli 
(ATCC 25922) 

20 19 18 15 10 9 7 S

8
Escherichia coli 
(ECoPW-VII)

22 21 18 15 10 7 NA S

9
Escherichia coli 
(ECoPW-VIII) 

21 20 18 17 15 8 NA S

10
Escherichia coli 
(ECoPW-IX) 

NA NA NA NA NA NA NA R

11
Escherichia coli 
(ECoPW-X) 

19 18 15 13 8 NA NA S

12
Escherichia coli 
(ECoPW-XI) 

18 17 14 12 7 NA NA S

S – Sensitiveness ; R – Resistant ; Cipr – Ciprofl oxacin. NA – No Activity 
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Results and Discussion

A total of eleven different strains of Escherichia coli were isolated and 
confi rmed from urine samples (seven from diabetes mellitus patients and fi ve 
from pregnant women). Different strains exhibited different mode of sensitivity 
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against the drug. In general uropathogenic strains of E. coli is expected to 
have an adherence factor called P fi mbriae, or pili. These P fi mbriae mediate 
the attachment of E. coli to uroepithelial cells. Thus, patients with intestinal 
carriage of E. coli that contains P fi mbriae are at greater risk of developing UTI 
than the general population. On comparison the drug exhibited good activity 
against the E.coli isolated from the urine of pregnant women than the E.coli 
isolated from the urine of diabetic mellitus patients. Some strains of E.coli 
irrespective of their source does not show any activity. The MIC of the drug 
was found to be in the range of 150 mg/ml to 200mg/ml in case of E.coli strains 
isolated from the urine of diabetes mellitus patients and 75mg/ml to 100mg/ml 
against the E.coli strains from pregnant women (Table – 1; Fig- 1 & 2).

Conclusion

On conclusion the different degree of virulence can be correlated with the 
genetic makeup of the strains and further investigation on molecular level may 
aid in the discovery and development of new drugs in future to encounter the 
human uropathogenic Escherichia coli (UPEC).
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Abstract

Present study was undertaken to standardize the Unani 
single drug Ood-e-Balsan (Commiphora gileadensis (L.) C. Chr. Fam. – 
Burseraceae). Ood-e-Balsan (wood) is used in Unani System of Medicine to 
cure the ailments of epilepsy and nervine disorders. The drug samples were 
procured from raw drug dealers of Chennai and Hyderabad and standardized 
by employing pharmacognostical and physico-chemical methods. The quality 
control parameters were carried out as per WHO and AOAC guidelines 
to assess the quality of drug samples. Macroscopical studies revealed 
the presence of layers of papery bark on the outer surface of the wood. 
Microscopical studies showed the presence of cork cells, secondary cortex, 
secretory canals, stone cells, xylem vessels, uniseriate and multi-seriate rays 
and prisms of calcium oxalate crystals. The physico-chemical data showed that 
the drug contains moisture (8.53%, 8.68%), total ash (1.86%, 1.90%), acid in-
soluble ash (0.42%, 0.39%) and solubility in alcohol (2.66%, 2.74%) and water 
(4.23%, 4.12%). TLC studies of chloroform and alcohol extract showed various 
spots at 254nm, 366nm and visible light (Vannilin – Sulphuric acid reagent). 
The quality control results revealed the absence of microbial load, heavy metal 
and afl atoxins from the drug. The obtained data of pharmacognostical and 
physico-chemical parameters will provide the referential supporting information 
in the identifi cation and standardisation of the crude drug Ood-e-Balsan.

Keywords: Ood-e-Balsan, Pharmacognosy, Physico-chemical, WHO 
parameters

Introduction

Ood-e-Balsan consists of wood of Commiphora gileadensis (L.) C. Chr. 
(Syn:- Commiphora opobalsamum (L.) Engl., Balsamodendron opobalsamum 
Kunth.) (Fam. – Burseraceae); is a small evergreen non-thorny woody tree 
native to Southern Arabia; the plant is known under several names: Persia – 
Ud-i-Balsan; English – Balsam tree, Balsam of Mecca, Balsam of Gilead. The 
dried branchlets or wood known as xylobalsamum, is pinkish and heavy in 
texture (David Hooper, 1937). The different parts of the drug viz. resin, fruit, 
bark and wood/twig have many therapeutic properties and acts as astringent, 
demulcent, expectorant, stomachic, carminative and stimulant (David Hooper, 
1937). The ancient usage viz. sore throat, cough, laryngitis, chronic bronchitis 
and infl ammations due to rheumatism and arthritis of this plant have been 
reported by Arabians (Chopra et al., 1956). The literature survey reveals that 
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the plant contains various chemical constituents viz., Friedelin, canophyllal, 
oleanolic acid, mearnsetin, quercetin, syringic acid (Abbas et. al., 2007), 
cycloartan-24-ene-1α,2α,3α-triol, 3β-acetoxycycloartan-24-ene-1α,2α-diol, 
1α-acetoxycycloartan-24-ene-2α,3β-diol, 3β-isovaleroyloxycycloartan-24-ene-
1α,2α-diol, cycloartan-24-ene-1α,3β-diol, cycloartan-23E-ene-1α,2α,3β,25-
tetrol, 24R,25-epoxycycloartane-1α,2α,3β-triol, 24S,25-epoxycycloartane-
1α,2α,3β-triol and cycloartan-24-ene-1α,2α,3β-triol (Shen et al., 2008, Jules 
Janick, 2012).

In Unani system of medicine, the drug is used in the treatment of ailments like 
epilepsy (Sara), nervine disorders (Zof-e-Asab) (Khare, 2007) and used as 
one of the raw drug in the preparation of formulations like Jawarish-e-Jalinoos, 
Jawarish-e-Falafi li, Sabadaritoos and Zuroor-e-Gaozaban (Anonymous, 2006).

The therapeutic effi cacy of the plant is also proved by reported 
pharmacological activities like hepatoprotective (Al-Howiriny, 2004), anti-
infl ammatory, analgesic, antipyretic and diuretic activity (Tawfeq et al., 2004).

The present study was an attempt to standardize the drug samples by 
employing pharmacognostical, physico-chemical and quality control 
parameters to ascertain the quality of Ood-e-Balsan.

Materials and Methods

Collection of the plant material

Raw drug samples were procured from raw drug dealers of Chennai and 
Hyderabad. The drug samples were obtained in cut pieces covered with layers 
of papery bark.

Pharmacognostical studies

The collected samples of the drug were identifi ed and botanical identifi cation 
of the drug samples were carried out using available literature. Free hand 
sections of the drug were taken, stained in safranine and mount in glycerine. 
The coarsely powdered drug samples were used for powder microscopical 
studies and the powders were treated with various chemical reagents like 
phloroglucinol + HCl and jeffrey’s reagent (Johansen D.A., 1940) for clearing 
the tissues to study the vascular elements. The microphotography in different 
magnifi cations of all necessary cells and tissues were taken using MIPS 
attached with trinocular microscope.
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Physico-chemical parameters

Physico-chemical parameters like foreign matter, total ash, acid in-soluble ash, 
loss on drying at 105°C, solubility in alcohol and water were carried out as per 
standard method (Anonymous, 1987).

TLC analysis

Preparation of extract

Powdered drug samples (2g) were extracted separately with chloroform and 
alcohol using Soxhlet apparatus. The extracts were fi ltered through Whatman 
No. 1 fi lter paper, concentrated and made up to 5ml in standard fl ask separately.

TLC developing method

Chloroform and alcohol extracts were applied on pre-coated silica gel 60 F 254 
TLC plate (E Merck) as absorbent and developed the plates using the solvent 
systems Toluene : Ethyl acetate (9 : 1) and (1 : 1) respectively (Wagner, 1984).

Analysis of quality control parameters

The WHO parameters like microbial load, heavy metals and afl atoxins were 
carried out using standard methods of WHO (Anonymous, 1998) & AOAC 
guidelines (Anonymous, 2000).

Table I Physico-chemical parameters

Parameters Chennai Mean value Hyderabad Mean value
Foreign matter Nil -- Nil --

Moisture
(% W/W)

7.81
8.86
8.91

8.53
8.15
8.88
9.02

8.68

Alcohol soluble matter
(% W/W)

2.60
2.64
2.75

2.66
2.66
2.74
2.82

2.74

Water soluble matter
(% W/W)

4.08
4.24
4.36

4.23
3.94
4.18
4.25

4.12

Total ash
(% W/W)

1.78
1.85
1.95

1.86
1.80
1.91
1.99

1.90

Acid in-soluble ash
(%W/W)

0.38
0.40
0.48

0.42
0.35
0.38
0.44

0.39
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Table II Rf Values of Chloroform extract

Solvent system & 
Detector

Rf Values

Toluene : Ethyl acetate
(9 : 1)

V. S. reagent

UV 254nm UV 366nm V. S. Reagent

0.87 Light pink 0.87 Light blue 0.87 Light grey

0.68 Pink 0.63 Blue 0.64 Grey

0.59 Light pink 0.55 Light blue 0.47 Violet

0.48 Light pink 0.43 Blue 0.39 Blue 

0.36 Pink 0.33 Fluorescent 
blue 

0.31 Yellowish 
green

0.29 Pink 0.25 Light blue 0.17 Blue

0.21 Light pink 0.16 Fluorescent 
blue

0.13 Grey

0.16 Pink 

0.13 Light pink  

A – Chennai & B – Hyderabad

Table III Rf Values of Alcohol extract

Solvent system & 
Detector

Rf Values

Toluene : Ethyl 
acetate
(1 : 1)

V. S. reagent

UV 254nm UV 366nm V. S. Reagent

0.87 Light pink 0.85 Blue 0.95 Grey

0.71 Pink 0.72 Blue 0.83 Blue

0.63 Light pink 0.64 Blue 0.76 Violet 

0.59 Pink 0.58 Fluorescent blue 0.72 Yellow

0.56 Light pink 0.51 Blue 0.63 Pink

0.48 Light pink 0.44 Blue 0.61 Blue 

0.35 Light pink 0.35 Blue 0.56 Grey

0.14 Light pink 0.14 Light blue 0.48 Blue

0.43 Blue

0.26 Grey

 A – Chennai & B – Hyderabad
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Table IV Microbial Load

S. 
No.

Parameter Analyzed Results WHO Limits

Chennai Hyderabad

1 Total Bacterial Count 2,600 CFU/gm 2,300 CFU/gm 105 CFU/gm

2 Total Fungal Count Nil Nil 103 CFU/gm

3 Enterobacteriaceae Absent Absent 103 CFU/gm

4 Salmonella Spp. Absent Absent Nil

5 Staphylococcus 
aureus

Absent Absent Nil

Table V Heavy Metals

S. 
No.

Parameter 
Analyzed

Results
WHO & API Limits

Chennai Hyderabad

1 Arsenic Nil Nil 3 ppm

2 Cadmium Nil Nil 0.3 ppm

3 Lead 0.029 ppm 0.037 ppm 10 ppm

4 Mercury Nil Nil 1 ppm

Table VI Estimation of Afl atoxins

S. 
No. Afl atoxins

Results
Detection Limit

Chennai Hyderabad

1 B1 Not detected Not detected (DL: 1.0 ppb)

2 B2 Not detected Not detected (DL 0.5 ppb)

3 G1 Not detected Not detected (DL 1.0 ppb)

4 G2 Not detected Not detected (DL 0.5 ppb)



Hippocratic Journal of Unani Medicine 128

Fig. 1: Wood - Surface View Fig. 2: Wood – T. S. Fig. 3: T. S. of Wood – 
Central pith region     

Ood-E-Balsan – Commiphora gileadensis (L.) C. Chr. 
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Fig. 4
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Fig. 7: T. L. S. of Wood

Fig. 8: R. L. S. of Wood

Ood-E-Balsan – Commiphora gileadensis (L.) C. Chr.
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Fig. 9: Powder

Ood-E-Balsan – Commiphora gileadensis (L.) C. Chr.
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Results and Discussion

Macroscopic: The cut pieces of wood of about 5 to 10cm in thickness, the 
wood is pinkish and heavy in texture, the cut pieces covered with layers of 
papery bark (Fig. 1); aromatic smell and tasteless.

Microscopic: The Transverse section (T.S.) of wood shows circular in outline 
(Fig. 2 & 3); secondary growth present; epidermis consisting of single layer 
of thick walled rectangular cells; cork consisting of few layers of rectangular 
tabular cells; secondary cortex consisting of few layers of thin walled 
tangentially elongated parenchyma cells traversed longitudinal by secretary 
canals (Fig. 4), very few stone cells present in the this region; vascular cylinder 
closed; phloem towards outside and xylem towards inside; xylem vessels 
arranged in radial groups (Fig. 5); each xylem vessels moderately small to 
medium sized; vessels solitary or in multiples of 2 or 3, occasionally 4 or 5 
cells; xylem parenchyma paratracheal varying from scanty to vasicentric and 
occasionally with some diffuse; parenchyma as sheath around the vessel; 
rays uniseriate but occasionally 2 to 4 cells wide, some of the enlarged cells 
containing prismatic crystals of calcium oxalate, central small pith consisting of 
parenchyma cells (Fig. 6).

The Tangential longitudinal section (TLS) (Fig. 7) of wood shows elongated 
pitted vessels, fi bres, medullary rays mostly uniseriate and rarely multiseriate. 
The Radial longitudinal section (RLS) (Fig. 8) of wood shows broad lumen 
elongated pitted vessels, xylem parenchyma, fi bres, medullary rays arranged 
perpendicular to other elements.

Powder: Light brown; pitted vessels of length upto 500μ and breadth upto 100μ 
with oblique end walls and occasionally tailed (Fig. 9); fi bres lignifi ed thick 
walled of length upto 750μ and breadth upto 30μ; fi bre tracheids with pitted 
thickening of length upto 600μ and breadth upto 40μ; septate fi bres; stone cells 
present; thin walled elongated cortical parenchyma cells with secretary canals 
in surface view, medullary ray parenchyma cells; cork cells in surface view; 
prismatic crystals of calcium oxalate upto 25μ in ray parenchyma cells.

Physico-chemical parameters

Moisture content of the drug samples was 8.53% and 8.68%. Alcohol 
soluble extractive (2.66% and 2.74%) indicates the presence of polar phyto-
constituents and water soluble extractive (4.23% and 4.12%) indicates the 
presence of inorganic constituents. The obtained physico-chemical data of the 
drug samples are shown (Table –I).
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Thin Layer Chromatography analysis

Thin Layer Chromatographic studies of chloroform and alcohol extract of both 
the samples showed identical spots in various detectors which indicate the 
similarity of the drug. The Rf values of both the extracts are shown (Table – II & 
III).

Quality control parameters

Studies of quality control parameters were performed using WHO and 
AOAC methods. The microbial load and heavy metals were found within the 
permissible limit (Table – IV & V). The afl atoxins were not detected from the 
drug samples (Table – VI).

Conclusion

The pharmacognostical and physico-chemical data have shown that the 
collected drug samples from Chennai and Hyderabad are identical and can be 
used for the preparation of Unani formulations. The results of quality control 
parameters revealed that the drug samples taken for study are free from toxic 
substances like microbes, heavy metals and afl atoxins.
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Abstract

Medical elementology entails the role of 
elements in human health and diseases. The balance of elements in number, 
quantity and its proportion in human body is also basis of sound health. The 
present study is intended to quantify the certain inorganic elements (cadmium, 
calcium, copper, iron, magnesium, manganese, nickel, potassium, sodium 
and zinc.) in herbal drugs viz. Acorus calamus L.; Asparagus racemosus 
Willd.; Calotropis procera R.Br.; Cissampelos pareira L.; Cyperus rotundus L.; 
Desmodium gangeticum DC.; Nardostachys jatamansi DC.; Picroorhiza kurroa 
Royle ex Benth.; Plumbago zeylanca L. and Withania somnifera Dunal.

Keywords: Inorganic elements, Human diseases, Herbal drugs

Introduction

The plants take up inorganic elements from soil resources during their 
physiological activity as nutritional requirements. The drugs of plant origin are 
constituted of a number of inorganic elements. There are certain inorganic 
elements which are medicinally potent and their concentration in drug have 
relevance to the medicinal quality of drug. It has been known that some trace 
elements such as iron, manganese, nickel, zinc etc. present in human body are 
essential for health (Goodman and Gilman, 1966; Diplama, 1971). It is shown 
in various studies that eighty one out of ninety two naturally occurring elements 
were present in the human body and has active role in large number of 
diseases or functions (Table 1) (Vohara, 1881, 1982, 1983). As a result of this 
great expansion in therapeutic application, present parameter was studied for 
subjected drugs. The pharmacognostical references of the past contributions 
reveal that this parameter pertaining to qualifi cation of medicinal inorganic 
elements have rarely been included in their studies (Ahmad and Siddiqui, 
1985) so far. In the present study subjected drugs have been screened and 
quantitatively analysed for cadmium, calcium, copper, iron, magnesium, 
manganese, nickel, potassium, sodium and zinc.
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Table 1 Inorganic elements and their role in human diseases (Vohora, 1983).

Inorganic elements Role in diseases and conditions 

Cadmium (Cd) Cancer, Cardo-vascular diseases, Rheumatoid 
arthritis, Hepatic diseases, Renal diseases, Anaemias, 
Respiratory diseases, Aging 

Calcium (Ca) Cancer, Cardo-vascular diseases, Rheumatoid arthritis, 
Diabetes mellitus, Hepatic diseases, Renal diseases, 
Anaemias, Aging 

Copper (Cu) Cancer, Cardo-vascular diseases, Rheumatoid arthritis, 
Diabetes mellitus, Hepatic diseases, Renal diseases, 
Anaemias, Respiratory diseases, Aging 

Iron (Fe) Cancer, Cardo-vascular diseases, Rheumatoid arthritis, 
Diabetes mellitus, Hepatic diseases, Renal diseases, 
Anaemias, Aging 

Magnesium (Mg) Cancer, Cardo-vascular diseases, Rheumatoid arthritis, 
Hepatic diseases, Renal diseases, Anaemias, Aging 

Manganese (Mn) Cancer, Cardo-vascular diseases, Rheumatoid arthritis, 
Diabetes mellitus, Hepatic diseases, Renal diseases, 
Aging 

Nickle (Ni) Cancer, Cardo-vascular diseases, Rheumatoid 
arthritis, Hepatic diseases, Renal diseases, Anaemias, 
Respiratory diseases

Potassium (K) Cardo-vascular diseases, Rheumatoid arthritis, Diabetes 
mellitus, Hepatic diseases, Renal diseases, Respiratory 
diseases, Aging 

Sodium (Na) Cancer, Cardo-vascular diseases, Rheumatoid arthritis, 
Hepatic diseases, Renal diseases, Respiratory diseases, 
Aging 

Zinc (Zn) Cancer, Cardo-vascular diseases, Rheumatoid arthritis, 
Diabetes mellitus, Hepatic diseases, Renal diseases, 
Anaemias, Respiratory diseases 

Material and Methodology

1. Materials

The herbal drugs under study (Table 2) were collected from natural habitats 
and authenticated with references to regulatory standards of Ayurvedic and 
Unani Pharmacopoeia (Anonymous 1978, 1986, 1998, 1999, 2001, 2004, 
2006, 2007, 2008a, 2008b & 2009).
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Table 2 Herbal drugs under study

Botanical Name Morphological 
Part

Offi cial Name Offi cial 
reference

Acorus calamus L. Rhizome Vacha API-II

Waj Turki UPI-V

Asparagus racemosus Willd. Root Shatavari API-IV 

Satawar UPI-VI

Calotropis procera R.Br. Root Arka API-I

Cissampelos pareira L. Root Patha API-I

Cyperus rotundus L. Tuber Musta API-III

Sad Kufi UPI-IV

Desmodium gangeticum DC. Root Shalparni API-III

Nardostachys jatamansi DC. Rhizome Jatamansi API-I

Picroorhiza kurroa Royle ex 
Benth. 

Rhizome Katuki API-II

Kutki UPI-IV

Plumbago zeylanca L. Root Chitrak API-VI

Withania somnifera Dunal. Root Ashwagandha API-I

Asgand UPI-I

Abbreviations: API- The Ayurvedic Pharmacopoeia of India, Part- I, UPI- The Unani 
Pharmacopoeia of India, Part-I

2. Quantifi cation of inorganic elements

The quantifi cation of the inorganic elements (cadmium, calcium, copper, iron, 
magnesium, manganese, nickel, potassium, sodium and zinc) were performed 
adopting following methodology (Humphries, 1956; Khan et al., 1985).

(a) Preparation of Samples: The representative 1 g accurately weighed air 
dried coarsely powdered drugs were ashed by heating in the furnace 
maintained at 500°C overnight. The known quantities of the above ashes 
were digested in 5 ml hydrochloric acid, (20% v/v) warming the solution 
wherever necessary, then fi ltered the solution through an acid washed 
fi lter paper and dissolved in 100 ml of deionized water in volumetric 
fl ask previously washed thoroughly with nitric acid and then rinsed with 
deionized water.

(b) Preparation of Standard Solutions: The standard solution of cadmium, 
calcium, copper, iron, magnesium, manganese, nickel, potassium, sodium 
and zinc were prepared as per prescribed specifi cations.
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(c) Experimental: The Atomic Absorption spectrophotometer (Perkin Elmer, 
Model-2380) was set up and optimized with simultaneous background 
correction according to the manufacturer’s instruction manual. The 
sample and standards were aspirated as per the prescribed absorbance 
for particular element. The estimation of the elements in different drugs 
(mg/g of ash) was carried out by using the concentration ratios of the 
sample and standards allowing for differences arising out of weights and 
dilutions by using the sample and the standards along with blanks.

Observations

All the quantitative data for medicinal inorganic elements in studied herbal 
drugs are tabulated in Table 3.

Results and Discussion

The results presented in Table 2 indicate that sodium, potassium, iron 
and calcium contribute maximum amount of their contents while cadmium, 
manganese and zinc are available in meager quantities. Copper, magnesium 
and nickel are present comparatively in reasonable amount. The presence 
of copper in Asparagus racemosus Willd., Cissampelos pareira Linn. and 
Desmodium gangeticum DC. is lower in comparison to other subjected 
drugs. The quantity of zinc was so negligible, that it could not be detected 
in Calotropis procera R.Br. These fi nding in respect of each drug can be 
established as a parameter to ascertain medicinal quality of the drug. In 
a prevous work, contributed by Aiyer and Kolamal (1953-66) reported 
the presence of the iron, manganese, calcium and sodium qualitatively 
in Cissampelos pareira L. Dhalla et al. (1961) reported the presence of 
calcium, iron, magnesium, potassium and sodium in Withania somnifera 
Dunal. qualitatively. The fi ndings of present studies confi rm the presence of 
these elements qualitatively and quantitatively. On the basis of availability of 
elements these herbal drugs can be undertaken for further studies on their 
respective role in different diseases.

Table 3 Quantitative data for inorganic elements in drugs

Quantitative value, mg/g of ash

Inorganic
elements

AC AR CLP CSP CR DG NJ PK PZ WS

1. Cadmium 0.0018 0.0009 0.0008 0.0011 0.0011 0.0003 0.0069 0.0022 0.0057 0.0016

2. Calcium 1.7240 0.1720 0.4140 0.2620 0.3950 0.9980 3.6110 1.8150 0.2370 1.2860

3. Copper 0.3100 0.0331 0.0962 0.2240 0.1950 0.0610 0.3720 0.8801 0.1150 0.0731
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Quantitative value, mg/g of ash

Inorganic
elements

AC AR CLP CSP CR DG NJ PK PZ WS

4. Iron 0.6601 0.2402 1.0530 1.1482 2.1700 0.5901 1.1191 0.9302 1.4821 0.2182

5. Magnesium 0.8592 0.1690 0.6274 0.4000 0.4330 0.2110 0.8912 0.7600 0.4140 0.1900

6. Manganese 0.0240 0.0074 0.0320 0.0173 0.0170 0.0082 0.0320 0.0110 0.0240 0.0038

7. Nickle 0.6740 0.1051 0.1471 0.0650 0.1190 0.0120 0.3910 0.6211 0.1890 0.1262

8. Potassium 30.3006 8.3200 4.8311 10.0700 9.2100 2.6312 11.0211 13.4000 7.7112 6.8722

9. Sodium 10.6203 14.6002 30.8900 20.9321 24.2400 10.8401 58.5700 15.9000 19.4000 15.0801

10. Zinc 0.0131 0.0720 ND 0.0093 0.0006 0.0181 0.1042 0.0016 0.0018 0.0026

Abbreviations : AC- Acorus calamus L.; AR- Asparagus racemosus Willd.; CLP- Calotropis procera R.Br.; 
CSP- Cissampelos pareira L.; CR- Cyperus rotundus L.; DG- Desmodium gangeticum DC.; NJ- Nardostachys 
jatamansi DC.; PK- Picroorhiza kurroa Royle ex Benth.; PZ- Plumbago zeylanca L. and WS- Withania 
somnifera Dunal.; ND- Not detected
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Abstract

The results of an ethnopharmacological survey 
conducted during 1999 in the Central Tarai Forest Division Haldwani, Nainital 
of Kumaon region, Uttarakhand are presented in this report. Ethno-medicinal 
uses of 40 species belonging to 38 genera and 32 families of plants are 
described. For each plant species are given the botanical and prevalent local 
names, part(s) used, claimed medicinal use(s) and mode of administration. The 
study has revealed many interesting and new phytotherapeutic uses. The data 
presented are fi rst-hand and not reported, thus far.

Keywords: Ethnopharmacological survey, Folk medicine, Haldwani, Nainital, 
Kumaon.

Introduction

Tarai belt of Kumaon region in Uttarakhand has a variety of natural habitats 
which provide varied and abundant plant life including medicinal and 
aromatic plants. It is inhabited by various cultural as well ethnic groups who 
still rely heavily on plant based medicinal preparations for treating various 
routine maladies of humans and domestic animals. This situation has been 
investigated by some ethnobotanists and consequently many lists of folk 
medicines from different parts of this region have been published (Agnihotri 
et al., 2003; Anonymous, 2001, 2008; Pant and Pandey, 1998; Singh, 1993, 
2003; Singh et al., 1987; Singh and Maheshwari, 1990, 1993, 1994). But, no 
comprehensive account of folk medicines of the Central Tarai Forest Division 
Haldwani, Nainital had previously been reported. Hence, the present paper 
communicates the results of an ethnopharmacological survey conducted 
in this part of Kumaon region. The study is based on fi rst-hand data on 
ethnomedicines of the area studied and represents a contribution on our 
present knowledge on the contemporary herbal pharmacopoeia of the tribals of 
this Sub-Himalayan forest tract.

The area from which data were gathered forms a part of Kumaon’s tarai and 
lying between 28˚ 52′′ - 29˚ 27′ 15′′ N latitude and 78˚ 46′ 15′′ - 79˚ 33′′ E 
longitude in proximity to the outer hills of Himalayas. It is spread over an area 
of 40496.97 hectare in Nainital and Udham Singh Nagar districts of the state of 
Uttarakhand. There are eight forests ranges viz. Barhani, Bhakra, Gadgadia, 
Haldwani, Lalkuan, Pipalparao, Rudarpur and Tanda (Fig. 1). This division 
has dense tracts of intact natural forests which are predominantly inhabited by 
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Bhoxas, Vangujjars and other cultural groups. Along with using the available 
primary healthcare facilities, they continue to practice traditional folk medicine 
in their homes.

Methodology

Fieldwork was carried out in November and December 1999. Information 
on folk medicinal uses of local plants was obtained through interviews 
with traditional healers and other knowledgeable village elders. Data on 
the common name of the plant or the crude drug, medicinal use(s), the part 
used, other ingredients added (if any), method of drug preparation, mode of 
administration, dosage and duration of treatment were recorded for each claim. 
Specimens of all the plants along with relevant fi eld information were collected. 
These were later identifi ed with the help of related fl oras (Gupta, 1968, Hooker, 
1872-1897, Osmaston, 1927) and nomenclature was updated according to a 
recent work on fl owering plants of Uttarakhand (Uniyal et al., 2007). Voucher 
herbarium specimens were prepared and deposited in the Herbarium of Survey 
of Medicinal Plants Unit, Regional Research Institute of Unani Medicine, 
Aligarh (U.P.), India.

Fig. 1: Map showing location of the study area
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Results

In the following enumeration plants are listed in an alphabetic order by their 
botanical names together with respective family (between parentheses), 
prevalent local name, locality from which a particular use was recorded and 
voucher specimen number, followed by folk medicinal use(s).

Abutilon indicum (L.) Sweet (Malvaceae), ‘Kanghi buti’, Pipalparao (SMPUA 
6130). Stem bark and leaves are dried in shade and ground; 10g of this 
powder are given three times a day for about one month for leucorrhoea. This 
preparation also claimed effective in spermatorrhoea.

Acacia nilotica (L.) Willd. ex Del. ssp. indica (Benth.) Brenan (Mimosaceae), 
‘Babul’, Tanda (SMPUA 6269). Dried unripe pods are powdered and given in 
the dose of 20g twice daily for 15-21 days to treat leucorrhoea.

Acorus calamus L. (Araceae), ‘Bach’, Kirpalikopa (SMPUA 6233). A rhizome 
paste (25g), prepared by grinding the fresh rhizome in water is given orally for 
stomach-ache.

Aegle marmelos (L.) Corr. (Rutaceae), ‘Belpatri’, Tanda (SMPUA 6069). Pulp 
of the ripe fruit is mixed with fodder and given to increase lactation in buffaloes 
and cows.

Ageratum conyzoides L. (Asteraceae), ‘Bhupania’, Tanda (SMPUA 6231). Leaf 
paste is applied on cut and wounds to check bleeding.

Asparagus adscendens Roxb. (Liliaceae), ‘Kerua’, Haldwani (SMPUA 6246). 
Fresh stem bark is pounded to make a paste and used as a galactagouge.

Azadirachta indica A. Juss. (Meliaceae), ‘Neem’, Rudarpur (SMPUA 6211). 
The paste of fresh leaves mixed with little baking soda is given twice daily for 
two week for jaundice.

Bidens biternata (Lour.) Merr. & Sherff. (Asteraceae), ‘Kanni’, Barhani (SMPUA 
6251). Plant paste is applied on wounds for healing.

Boerhavia diffusa L. (Nyctaginaceae), ‘Punarnava’, Pipalparao (SMPUA 6077). 
Cooked leaves are taken daily for improving eye vision.

Butea monosperma (Lam.) Taub. (Fabaceae), ‘Dhak’, Gadgadia (SMPUA 
6067). Flower decoction is administered orally against burning micturition. 
Simultaneously, paste of the fl owers is put on the abdomen and bandaged.

Calotropis gigantea (L.) R. Br. (Asclepiadaceae), ‘Akawa’, Haldwani (SMPUA 
6125). A drop of the latex in a lump of sugar is given to relieve chronic cough.
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Celastrus paniculatus Willd. (Celastraceae), ‘Malkangni’, Tanda (SMPUA 
6170). Fresh leaves are crushed and squeezed to obtain the juice. It is given 
orally once daily for irregular menses.

Centella asiatica (L.) Urban (Apiaceae), ‘Barmi’/‘Kucharia’, Pipalparao (SMPUA 
6168). Fresh leaves chewed to treat stomatitis.

Dioscorea bulbifera L. (Dioscoreaceae), ‘Genthi’, Lambachour (SMPUA 6117). 
Cooked rhizome is cut into pieces and recommended as fi rst diet after prolong 
illness.

Diplocyclos palmatus (L.) Jeffrey (Cucurbitaceae), ‘Shivlingi’, Lalkuan (SMPUA 
6081). Two seeds are given orally to the women to get a male child at will. 
Sour items of food are restricted in diet.

Equisetum ramosissimum Desf. (Equisetaceae), ‘Hadjor’, Tanda (SMPUA 
6150). Fresh paste of the plant is applied on blisters.

Euphorbia nivula Buch.-Ham. (Euphorbiaceae), ‘Thoohar’, Gadgadia (SMPUA 
6172). Dried leaves are burnt to ashes and given orally as an antifertility agent.

Euphorbia royleana Boiss. (Euphorbiaceae), ‘Shoond’, Pipalparao (SMPUA 6206). 
In cases of cattle, latex is applied on temporal region for treating injured eyes.

Gmelina arborea Roxb. (Verbinaceae), ‘Kumhar’, Tanda (SMPUA 6234). Leaf 
paste is applied on abscesses as poultice.

Holarrhena pubescens (Buch.-Ham.) Wall. ex G. Don (Apocynaceae), ‘Dudhi’, 
Pipalparao (SMPUA 6046). Powdered stem bark is boiled in water, cooled and 
liquid is strained. It is given for malaria fever.

Juglans regia L. (Juglandaceae), ‘Akhrot’, Haldwani (SMPUA s.n.). Ash of 
unripe fruits mixed with mustard oil is applied on alopecia.

Kigelia africana (Lam.) Benth. (Bignoniaceae), ‘Balam Kheera’, Haldwani 
(SMPUA 6245). Fruit juice is given orally to induce conception.

Leucas cephalotes (Roth) Spreng. (Lamiaceae), ‘Guma’, Nahala (SMPUA 
6220). Leaf paste is applied on chest in pneumonia.

Litsea glutinosa (Lour.) Robins. (Lauraceae), ’Meda’, Tanda (SMPUA 6028). 
Paste of the inner stem bark is applied locally for muscular pain.

Melia azedarach L. (Meliaceae), ‘Bakain’, Ettowa (SMPUA 6088). For treating 
sunstroke, leaf infusion is drunk and the leaves are spread over the bed of the 
patient.
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Musa paradisiaca L. (Musaceae), ‘Kela’, Haldwani (SMPUA 6133). Root paste 
is applied on boils as poultice.

Ocimum tenuifl orum L. (Lamiaceae), ‘Tulsi’, Kirpalikopa (SMPUA 6107). 
Leaves chewed for stomatitis while leaf decoction is drunk for cold and cough.

Piper longum L. (Piperaceae), ‘Pipli’, Dhibri (SMPUA 6064). Fruit paste mixed 
with honey is given to treat cough in cases of children.

Polyalthia longifolia (Sonnerat) Thwaites (Annonaceae), ‘Ashok’, Kaladhungi 
(SMPUA 6240). Stem bark powder is mixed with butter and given with rice 
water for leucorrhoea.

Rauvolfi a serpentina (L.) Benth. ex Kurz. (Apocynaceae), ‘Sarpgandha’, 
Gadgadia (SMPUA 6083). Root paste is given for fever. The fruits are 
considered as antidote against snake poison.

Rosa indica L. (Rosaceae), ‘Gulab’, Gadgadia (SMPUA 6207). Sap of the 
petals is applied in the eyes for infl ammation.

Senna tora (L.) Roxb. (Caesalpinaceae), ‘Banar’ Tanda (SMPUA 6215). Leaf 
paste is applied externally to relieve pain caused by wasp-sting.

Solanum ferox L. (Solanaceae), ‘Kantkari’, Gadgadia’ (SMPUA 6215). Smoke 
emanating by burning the semidried seeds is kept in the mouth by the patient 
for a short while in toothache.

Sphaeranthus indicus L. (Asteraceae), ‘Mundi’, Tanda (SMPUA 6228). Dried 
fl owering head is swallowed with water to prevent from sties.

Sterculia villosa Roxb. (Sterculiaceae), ‘Udara’, Dhimbri (SMPUA 6100). 
Infusion of leaf stalks is drunk once daily for spermatorrhoea.

Terminalia arjuna (Roxb. ex DC.) Wight (Combretaceae), ‘Arjun’, Lalkuan 
(SMPUA 6180). Stem bark decoction is given for chest pain.

Terminalia chebula Retz. (Combretaceae), ‘Har’, Gadgadia (SMPUA 6221). 
Seed powder is given with ‘gur’ (solidifi ed sugarcane juice) for piles.

Tinospora glabra (Burm. f.) Merr. (Menispermaceae), ‘Guchh’, Kaladhungi 
(SMPUA 6231). Fresh stem-bits are added to the feed of milk producing 
animals to increase lactation.

Urtica dioica L. (Urticaceae), ‘Bichhu Ghans’, Pipalparao (SMPUA 6143). 
Cooked leaves are eaten in night blindness.
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Vitex negundo L. (Verbinaceae), ‘Simalu’, Haldwani (SMPUA 6114). Lukewarm 
aqueous decoction of leaves is poured over the affected joints to relive pain.

Discussion

This report documents some traditional and contemporary knowledge of the 
medicinal uses of plants employed by the indigenous people of Central Tarai 
Forest Division Haldwani, Nainital of Kumaon region, Uttarakhand. A total of 40 
plant species belonging to 32 families were recorded for curing are alleviating 
various diseases and conditions like burning micturition, cold and cough, 
jaundice, irregular menses, leucorrhoea, muscular pain, piles, skin affections, 
spermatorrhoea, stomach-ache, stomatitis, sty, sunstroke, toothache, worm 
infestation, etc. Medicinal plants frequently used by the natives are mostly 
wild and readily available. The data are authentic and based on direct fi eld 
interviews of reliable informants who have long been using these herbal 
drugs with positive effects. These claims are based on ancestral knowledge 
and empiric experience. Moreover, most of the folk medicinal uses of the 
plants reported herein have not been described in the available literature on 
medicinal and economic plants of the country (Anonymous, 1948-1976, 2001; 
Chopra et al., 1956; Jain, 1991; Kirtikar and Basu, 1935; Nadkarni, 1954; Watt, 
1889-1892).Therefore, scientifi c screening and evaluation for exploring their 
therapeutic potential are essential. Such investigations can help by providing 
access to researchers in the discovery of new plant-based pharmaceuticals 
as many potent drugs have their origin in Indian traditional medicines and 
ethnopharmacology (Mukherjee et al., 2007; Patwardhan, 2005).

More extensive surveys should be conducted among the native people of other 
ethnopharmacologically unexplored or under explored areas in the state of 
Uttarakhand before this ancestral knowledge is lost permanently with the ever 
dwindling number of folk medicine men due to acculturation of tribal by the 
erosive effect of modernization and destruction of natural habitats under the 
infl uence of rapid urbanization and industrialization.
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Abstract

The standards are mandatory specifi cations for the 
quality control of herbal drugs and related substances. Quality can be ensured 
with the help of in-house established standards or pharmacopoeial standards. 
Pharmacopoeial standards are experimentally established and enjoy regulatory 
status. A pharmacopoeia is a book of standards applicable to drug substances 
and their dosage forms of common usage in a country. In Indian perspective 
Pharmacopoeial publications are The Indian Pharmacopoeia, The Ayurvedic 
Pharmacopoeia of India, The Uanani Pharmacopeia of India, The Shiddha 
Pharmacopoeia of India and Homoeopathy Pharmacopoeia of India. All these 
pharmacopoeia are part of regulatory frame work under Drugs and Cosmetics 
Acts, 1940 & Rules their under. Herbal drugs and related substances included 
in Indian Pharmacopoeia are enumerated in this review.

Key words: Indian Pharmacopoeia, Herbal drugs and related substances.

Introduction

Pharmacopoeia is prepared by recognized authority appointed by the 
Government of a particular country. In historical perspective, The United States 
Pharmacopoeia (USP) is exception and published by non-offi cial body. The 
United States Pharmacopoeia was fi rst published in 1820 under the authority 
of United States Pharmacopoeial Convention, Inc., an independent, non-profi t 
organization. First British Pharmacopoeia (BP) was published on a later date 
in 1864 by the General Council of Medicinal Education and Registration of the 
United Kingdom. In Indian context, the Pharmacopoeia of India is published 
under the authority of Government of India, Ministry of Health & Family Welfare 
by Indian Pharmacopoeia Commission, Ghaziabad.

The history of Indian Pharmacopoeia can be traced back to the publication 
of the Bengal Pharmacopoeia and General Conspectus of Medicinal Plants 
1844, generally known as Bengal Pharmacopoeia. The pharmacopoeia was 
prepared by William Brooke O’ shaughnessy and published by order of the 
Government. This pharmacopoeia focused on indigenous drugs though it 
included some products mainly from the Edinburgh Pharmacopoeia, some 
from that of the London and Dublin Colleges. Ever fi rst Pharmacopoeia of 
India, was prepared under the authority of Her Majesty’s Secretary of State for 
Indian Council and Pharmacopoeia Committee constituted in 1865 and edited 
by Edward John Waring. The Pharmacopoeia contained the drugs offi cial in 
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the British Pharmacopoeia 1867 and also some selected indigenous drugs. 
Moodeen Sheriff prepared supplement to the Pharmacopoeia of India 1868 
which was published in 1869 from Madras under orders of the Government. 
It was also subtitled as ‘A Catalogue on Indian Synonyms of the Medicinal 
Plants, Products, Inorganic and Organic Substances included in that work 
with explanatory and descriptive remarks etc, in fourteen languages’. The 
Pharmacopoeia of India 1868 passed into oblivion in less than 20 years. 
The Pharmacopoeia of India 1868 continued to be in use till around 1885. 
With publication of the British Pharmacopoeia 1885, the Government made 
this pharmacopoeia the sole authority on all matters relating to pharmacy. 
In 1990 the Indian and Colonial Addendum to the British Pharmacopoeia 
189 was published. With certain minor modifi cations a Government of India 
Edition of the Addendum was published in 1991.The prominent articles of the 
Addendum were incorporated into general body of the British Pharmacopoeia 
1914. The British Pharmacopoeia Commission made provision for publication 
of Supplement or Addendum to take care of local needs. The Indian 
Pharmacopoeia List 1946 was prepared to serve as an Indian supplement to 
British Pharmacopeia 1932.Pharmacopoeia of India 1955 (IP’55) was given 
offi cial recognisation as the First edition. No one ever heard of the 1868 edition 
of pharmacopoeia of India. Singh (1994) has credit to trace the history of Indian 
Pharmacopoeia in his publication.

Details of Pharmacopoeial standards on herbal drugs and allied substances 
are enumerated in this review. Beside publication of Indian Pharmacopoeia, 
Ayurvedic Pharmacopoeia of India, Uanani Pharmacopeia of India and 
Homoeopathy Pharmacopoeia of India are luminous Pharmacopoeial 
publications comprising standards on Medicinal and Aromatic Plants as well 
as on plant based products (Rai et al., 2012, Tiwari et al., 2013). The herbal 
drugs and substances included in different editions of Indian Pharmacopoeia 
published so far are elaborated in foregoing text for their brief historical 
background and contents in detail-

1. Indian Pharmacopoeial List, 1946 (IPL)

This publication was brought out in 1946. In 1944, the Government of India 
intended to prepare the material for a list of drugs in use in India which 
although not included in the British Pharmacopoeia, are of suffi cient medicinal 
value to justify their inclusion in an offi cial pharmacopoeia and also standards 
to secure uniformity and tests to establish identity and purity. This work 
was entrusted to Drug Technical Advisory Board. In the wake of this task, a 
ten member committee was constituted under the chairmanship of noted 
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scientist Col. Sir R. N. Chopra. The title of the publication refl ects the simple 
enumeration of medicinal entities but it is a compilation of standards. This list 
of 180 monographs was intended to serve as an Indian Supplement to the 
British Pharmacopoeia 1932. 100 monographs are exclusively incorporated on 
Pharmacopoeial standards of Medicinal and Aromatic Plants growing in India 
and on their galenicals (Anonymous, 1946).

2. Pharmacopoeia of India (The Indian Pharmacopoeia) (IP)

Indian Pharmacopoeia has four editions so far. Each edition succeeds the prior 
edition with deletion and addition of monographs.

i. Pharmacopoeia of India (IP’55)

The First Indian Pharmacopoeia Committee was constituted in November 
1948 under the chairmanship of Director General of Health Services viz. Dr. 
K.C.K.E. Raja (1948-52), Lt. Col. C.K. Lakshmanan (1952-53) and Professor 
B.N. Ghosh (1953-57). ‘Pharmacopoeia of India’ or the ‘Indian Pharmacopoeia 
1955’ was published in early 1956. It was fi rst Indian Pharmacopoeia of 
independent of India. The Indian Pharmacopoeial List 1946 (IPL) served as the 
nucleus for this fi rst edition. Monographs incorporated in this edition were freely 
drawn from the British Pharmacopoeia, the United States Pharmacopoeia 
and the International Pharmacopoeia. This Pharmacopoeia consists of 970 
monographs out of which 237 were devoted to Medicinal and Aromatic 
plants, and its products (Anonymous, 1955). A supplement to this edition was 
published in 1960 (Anonymous, 1960).

ii. Pharmacopoeia of India, 1966 (IP’ 66)

In the second edition of Pharmacopoeia (Pharmacopoeia of India, 1966) 
several monographs incorporated in the earlier edition and in the supplement 
were deleted. This Pharmacopoeia consists of 155 monographs on crude 
drugs and products of plant origin (Anonymous,1966). Supplement to this 
edition was published in 1975 (Anonymous, 1976).

iii. Pharmacopoeia of India, 1985 (IP’85)

This third edition of pharmacopoeia was published in two volumes. Volume-I 
covered the monographs with their Pharmacopoeial titles beginning with 
alphabet ‘A to P’ and rest of the monographs ‘Q to Z’ covered in Volume-II. Out 
of the 450 monographs only 17 crude drugs of plant origin have been placed 
in this edition. The addendum to this edition was published in 1989 and 1991 
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(Anonymous, 1989a and 1991). Drugs used in Indian System of Medicine 
(Ayurveda, Unani & siddha Systems were taken up separately and only 
those plant drugs were included which had supporting defi nitive quality contol 
standards (Anonymous, 1985).

iv. Pharmacopoeia of India, 1966 (IP’96)

This edition of pharmacopoeia was published in 1996 consisting of two 
volumes covering 1149 monographs. Volume-I comprises the monographs 
with their Pharmacopoeial titles beginning with alphabet ‘A to O’ and Volume-II 
covers the rest of the monographs from ‘P to Z’. This edition comprises only 21 
monographs on plant origin drugs (Anonymous, 1996).

v. Pharmacopoeia of India, 2007 (IP’07)

This 5th edition of pharmacopoeia was published in 2007 by Indian 
Pharmacopoeia Commission. This edition consists of three volumes covering 
1341 monographs. Volume one comprises General Notices, IPC Structure, 
Acknowledgment, Introduction and General Chapters. Volume two and three 
consist of monographs covering A to M and N to Z, respectively. This edition 
comprises only 58 monographs on plant origin drugs (Anonymous, 2007).

vi. Pharmacopoeia of India, 2010 (IP’10)

6th and current edition of pharmacopoeia was published in 2010 consisting of 
three volumes covering 1611 monographs. Volume-I comprises the General 
Notices, Preface, about Indian Pharmacopoeia Commission, Acknowledgment, 
Introduction and General Chapters and Reference data. Volume two and three 
consist of monographs covering A to M and N to Z, respectively. This edition 
comprises only 89 monographs on plant origin drugs (Anonymous, 2010).

Table 1 Monographs on herbal drugs and substances incorporated Indian 
Pharmacopoeia

Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Acacia nilotica 
(L.) Delile (A. 
arabica (Lam.) 
Willd.)

Mimoseae Acacia Dried gummy 
exudation from 
the stem and 
branches 

IPL, 55, 2007, 
2010

Acacia catechu 
(L.f.) Willd.

Mimoseae Catechu 
Nigrum, Black 
Catechu 

Dried extract 
prepared from 
the heart wood

IPL, 55, 66
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Aconitum 
chasmanthum 
Stapf ex 
Holmes.

Ranunculaceae Aconiturn, 
Aconite

Dried root IPL, 55 

Aconitum 
napellus L.

Ranunculaceae Aconite Dried root IP 66 

Justicia 
adhatoda L. 
(Adhatoda 
vasica Nees)

Acanthaceae Vasaka Fresh and dried 
leaves

IPL, 55, 66, 
2007, 2010

Vasaka extract Dried mature 
leaves

IP2010

Aegle marmelos 
(L.) Correa

Rutaceac Belae freectees, 
Bacl 

Fresh unripe or 
half ripe fruit 

IPL, 55, 66

Allium sativum 
L.

Alliaceae Lasuna Fresh or dried IP2007, 2010

Aloe 
barbadensis 
Mill. (A. vera L.)

Liliaceae Aloe, Aloes Dried juice of 
leave

IPL, 55, 66, 96

Alpinia 
offi cinareem 
Hance

Lingiberaceac Rasna Dried Rhizome IP 66

Alstonia 
scholaris (L.) 
R. Br.

Apocynaceae Alstonia 
Chhatim

Dried Bark IP 55

Anamirta 
paniculata 
Caelbr

Merispermaceae Picrotoxinum, 
Picrotoxin

Seeds IP 55

Andira araroba 
Aguiar

Liguminosae Chrysarobinum, 
Chrysarobin

Chrysarobin-
found in cavitiex 
of trunk

IP 55

Andrographis 
paniculata 
(Burm.f.) Wall. 
ex Nees

Acanthaceae Kalmegh Dried aerial 
parts, stems and 
leaves

IPL, IP 55, 66, 
2007, 2010

Kalmegh dry 
extract

Dried aerial 
parts, stems and 
leaves

IP2010

Anethum 
graveolens L.
.

Apiaceae Anethum , Dill Dried ripe fruit IP55, 66 

Oleum anethi, 
oil of dill

Oil distilled from IP55, 66

Arachis 
hypogaea L.

Leguminoseae Arachis oil, 
Ground nut 
oil, Peanut oil, 
Oleum arachis,

Seed kernels, 
Fixed oil 
expressed from 
the seeds 

IP55, 85, 96, 
2007, 2010
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Areca catechu 
L.

Arecaceae Areca Dried ripe seed IPL

Aristolochia 
indica L.

Aristolochiaceae Aristolochia Dried stem and 
root

IPL

Artemisia annua 
L. 

Asteraceae Artemisia Dried leaves or 
the dried leaves 
and fl owering 
tops

IP2007, 2010

Artemisia 
brevifolia Wall. 
(Artemisia 
maritime 
L. forma 
rubricaule 
Badhwar)

Asteraceae Artemisia Dried immature 
leaves, 
fl owerheads

IPL, IP 55

Asparagus 
racemosus 
Willd.

Liliaceae Shatavari Tuberous roots IP 2007, 2010

Astragalus 
gummifer Labill.

Leguminosae Tragacanth, 
Gum 
Tragacanth

Gummy 
exudates from 
trunk and 
branches

IP 85, 96, 2007, 
2010

Astragalus 
strobiliferus 
Royle and some 
other species

Leguminosae Yragacantha, 
yragacantha 

Dried gummy 
exudation 
obtained by 
incision 

IPL, IP 55

Atropa 
belladonna 
L., Atropa 
acuminata 
Royle ex. 
Lindley

Solanceae Belladonna dry 
extract

Extract is 
obtained from 
the dried leaf 
and fl owering 

IP96, 2007, 
2010

Belladonna 
Herb, 
Belladonna Leaf

Leaf and 
fl owering tops

IPL, 55, 96, 
2007, 2010

Belladonna 
tincture

Tincture 
obtained from 
belladonna leaf 
or roots

IP2010

Belladonnae 
radix, 
belladonna root

Dried root and 
root stock 

IP55
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Azadirachta 
indica A. 
Juss. (Melia 
azadirachta L.)

Meliaceae Oleum neem , 
neem oil 

Oil expressed 
from the seeds

IPL, IP55 

Neem Dried leaves IP2010

Bacopa 
monnieri (L.) 
Pennell

Scrophulariaceae Brahmi Dried whole 
plant

IP2007, 2010

Brahmi extract Dried leaves and 
stems 

IP2010

Berberis aristata 
DC.

Berberidaceae Berberis Dried roots with 
the bark intact 

IPL

Daruharidra 
roots

Dried roots IP2010

Daruharidra 
stems

Dried stems IP2010

Boerhavia 
diffusa L.

Nyctaginaceae Punarnava, 
punarnaba 

Fresh or dried 
plant 

IPL, IP55, 66

Dried root IP2007, 2010

Boswellia 
serrata Roxb. ex 
Colebr.

Burseraceae Kunduru Gum, resin IP2007, 2010

Brassica juncea 
(L.) Czern. & 
Coss.

Cruciferac Sinapis, brown 
mustard

Dried ripe seed IPL

Oleum sinapis 
expressum, 
expressed oil of 
mustard 

Expressed 
oil of mustard 
obtained by 
pressure form 
the seed 

IPL, IP55,
IPL, IP55, 66

Butea 
monosperma 
(Lam.) Taub. (B. 
frondosa Koen. 
ex Roxb.)

Leguminosae Butea semen, 
butea seed 

Seed IP55

Cannabis sativa 
L.

Cannabaceae 
(Cannabinaceae)

Cannabis Dried fl owering 
tops of the 
cultivated 
pistillate plant 

IPL, IP55, 66

Capsicum 
annuum L., 
Capsicum 
frutescens L.

Solanaceae Capsicum Dried ripe fruits IP55, 66
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Carica papaya 
L.

Caricaceae Papain, 
Papainum

Juice of the 
unripe fruits

IPL, IP 55, 66, 
96, 2007, 2010

Carum carvi L. Apiaceae Caraway, 
carum

Dried ripe fruits IP55

Oleum cari, oil 
of caraway 

Oil distilled form 
dried ripe fruits 

IP55, 66

Carum copticum 
Benth 

Apiaceae Oleum ajowan, 
ajowan oil 

Oil from the 
fruits, distilled 

IPL, IP55, 66

Cassia senna 
L.; Cassia 
acutifolia 
Delite; Cassia 
angustifolia 
Vahl. 

Leguminosae Sennac folium, 
senna leaf

Dried leaf lets IP55, 66, 85, 96, 
2007, 2010

Sennae fructus, 
senna fruit 

Dried ripe fruit, 
Pod 

IP55, 66, 85, 96, 
2007, 2010

Senna dry 
extract

Leaves or pods IP2010

Senna tablets IP2010

Cassia fi stula L. Leguminosae Cassia fructus, 
cassia fruit 

Dried ripe fruit IP 55, 66

Centella asiatica 
L. 

Apiaceae Mandukaparni Dried aerial 
parts

IP2007, 2010

Cephaelis 
ipecacuanha A. 
Rich

Rubiaceae Ipecac tincture Roots and 
rhizomes 

IP2010

Ipecacuanha Dried root or 
rhizome 

IP55, IP66

Cyamopsis 
tetragonolobus 
L.

Leguminosae Guar gum Powder of the 
endosperm of 
seeds

IP66, 85, 96, 
2007,2 010

Chenopodium 
album L.

Chenopodiaceac Oleum 
chenopodii, 
oil of 
chenopodieem

Oil distilled with 
stem from the 
fresh fl owering 
and fruiting 
plants, excluding 
roots

IPL, IP55, 66

Chrysanthemum 
cinerariifolium 
(Trevir.) Vis.

Asteraceae Pyrethrum Dried, closed, 
half open or 
open fl ower 

IPL, IP55, 66

Cinchona 
ledgeriana 
(Howard) Bern.
Moens ex 
Trimen

Rubiaceae Cinchona 
pebrifuge 

Bark IPL, IP55, 66
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Cinnamomum 
camphora (L.) 
Nees & Ebern

Lauraceae Camphor Leaves IP55, 66

Cinnamomum 
cassia (L.) 
Blume

Lauraceae
Lauraceae

Oleum cassiae, 
oil of cassia 

Volatile distilled 
with steam from 
the leaves and 
twigs 

IPL, IP55, 66

Cinnamomum 
cassia, cassia 
cinnamon 

Dried stem bark IPL, IP55, 66

Oleum 
cinnamomi folii, 
cinnamon leaf 
oil 

Oil distilled from 
the leaves 

IPL, IP55, 66

Cinnamomum 
zeylanicum 
Nees.

Lauraceae Cinnamomum, 
cinnamon 

Dried inner bark 
of the shoots of 
coppiced tree

IP55, 66

Oleum 
cinnamomi, oil 
of cinnamon 

Oil distilled from 
inner bark of the 
shoot

IP55, 66

Citrullus 
colocynthis (L.) 
Schard

Cucurbitaceac Colocynthis, 
colocynth 

Dried pulp of the 
fruit 

IP55

Citrus aurantii L. Rutaceae Oleum aurantic 
fl oris, oil of 
orange fl ower 

Oil of fl ower 
obtained by 
distillation with 
water from the 
fresh blossom

IPL

Citrus aurantium 
var. bigaradia 
Hook f. 

Rutaceae Oleum aurantii 
fl oris, oil of 
orange fl ower 

Oil obtained by 
distillation with 
water from the 
fresh blossoms 
of the bitter 
orange tree 

IP55

Citrus lemon (L.) 
Burm f. 

Rutaceae Oleum limonis, 
oil of lemon 

Oil expressed 
from fresh lemon 
peel

IP55, 66

Citrus lemon (L.) 
Burm., Citrus 
medica L. var 
limon L.,
Citrus limon (L) 
Burm f.

Rutaceae Fresh lemon 
peel, Limonis 
cortex, lemon 
peel

Outer part of the 
ripe or nearly 
ripe

IPL, IP55, 66
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Citrus sp. Rutaceae Pectinum, 
pectin

Purifi ed 
carbohydrate 
product obtained 
from the dilute 
acid extract of 
the inner portion 
of the rind of 
citrus fruits 

IPL, IP55, 66

Claviceps 
purpurea (Friex) 
Tulasne

Hypocreaceae Ergota, ergot Dried sclerotium 
developed on 
ryeplant (secale 
cereal Linn)

IPL, IP55, 66

Cocos nucifera 
L.

Arecaceae Coconut oil Fat obtained by 
expression from 
the kernels of 
fruit

IPL, IP2010

Coleus forskohlii 
Briq.

Labiatae Coleus Whole or cut 
dried roots

IP2007, 2010

Coleus dry 
extract

Roots IP2010

Colohicum 
luteum Baker

Liliaceae Colchici cormus Fresh corn 
collected before 
fl owering season 
or the same 
deprived of its 
coats, oliced 
transversely and 
dried at a temp 
not exceeding 
65

IPL, IP55

Colchici semen, 
colochicum 
seed 

Dried ripe seed IPL 

Commiphora 
molmol Engl.

Burseraceae Myrrha, myrrh Oleo gum resin 
obtained form 
the stem

IP55

Commiphora 
wightii (Arnott) 
Bhandari

Burseraceae Guggul Resin Oboresin 
exudation

IP 96, 2007, 
2010

Gugulipid Oleoresin 
exudation 

IP2007, 2010

Gugulipid 
tablets

Oleoresin 
exudation 

IP2007, 2010
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Copernicia 
cerifera Mart.

Arecaceae Carnauba Wax Leaves IP96

Coriandrum 
sativum L.

Apiaceae Coriander 
oil, Oleum 
coriandri, oil of 
coriander

Fruits, Oil 
distilled with 
steam from the

IP55, 66, 2010

Coriandrum, 
coriander 

Dried ripe fruits IP55

Crocus sativus 
L.

Iridaceae Crocus Dried stigma IPL, IP55

Cuminum 
cyminum L.

Apiaceae Oleum cumini, 
oil of cumin

Oil form the 
fruits

IPL, IP55

Cuminum, 
cumin

Ripe fruit IPL, IP55

Curcuma longa 
L.

Zingiberaceae Haridra, 
Curcuma, 
turmeric

Dried and fresh 
Rhizomes

IP55, 66, 2007, 
2010

Haridra dry 
extract

Dried Rhizomes IP2010

Cymbopogon 
citrates Stapf., 
Cymbopogon 
fl exuosees 
Stapf.

Gramineae Oleum graminis 
citrati, oil of 
lemon grass

Oil distilled from 
plant

IPL,IP55, 66

Datura metel L., 
Datura metel 
var. fastuosa 
Safford

Solanaceae Datura herba, 
datura herb, 
Datura semina, 
datura seed

Dried leaves and 
fl owering parts 

IP55, 66

Datura 
stramonium L.

Solanaceae Stramonium Dried leaves and 
fl owering tops.

IP55, 66

Derris 
ferruginea Benth

Papilionaceae Derris Dried rhizome 
and root

IPL, IP55

Digitalis 
purpurea L.

Scrophulariaceae Degitalis folium, 
digitalis leaf

Leaf, rapidly 
dried at a 
temperature of 
about 60º as 
soon as possible 
after collection.

IP55, 66
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Dryopteris 
odontoloma 
(Moore) C.Chr.

Aspidiaceae Filix mas, male 
fern

Rhizome and 
frond bases.

IP55, 66

Eclipta alba (L.) 
Hassk. 

Asteraceae Bhringraj Dried whole 
plant

IP2007, 2010

Elettaria 
cardamomum 
Maton var. 
minuscule 
Burkill

Lingiberaceae Cardamon fruit Dried or nearly 
ripe fruit

IP66, 55

Embelia ribes 
Burm.

Myrsinaceae Vidang Dried ripe fruit IP66

Emblica 
offi cinalis 
Gaertn.

Euphorbiaceae Amalaki Dried fruits 
pericarp 

IP2007, 2010

Amla juice 
powder

Spray drying 
cold pressed 
juice of fresh 
fruits 

IP2010

Ephedra 
gerardiana 
(Wall) Stapf.

Ephedraceae Ephedra Dried stem IPL, IP55, 66

Ereythroxylon 
coca L.

Erythroxylaceae Cocaina, 
cocaine

Cocaine (C17 
H21 O4 N)- an 
alkaloid obtained 
from the leaves.

IP55

Eucalyptus 
globulus Labill., 
Eucalyptus 
fruticetorum 
F.Muell. ex Miq., 
Eucalyptus 
smithii F. Muell. 
ex. R. T. Baker

Myrtaceae Oleum 
eucalypti, oil 
of eucalyptus, 
Eucalyptus oil

Oil distilled from 
the fresh leaves 

IP85, 96, 2007, 
2010

Eugenia 
caryophyllata 
Thunberg

Mystaceae Oleum 
caryophylli, oil 
of clove 

Dried fl ower bud 
oil distilled 

IP55, 66

Caryophyllum, 
clove

Dried fl ower bud IP55, 66 

Eupatorium 
ayapana Vent, 
Eupatorium 
triplinerve Vahl

Asteraceae Ayapana, 
ayapan 

Dried leaves IPL, IP55, 66
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Ferula narthex 
Boiss, Ferula 
foetida Regel

Apiaceae Asafoetida Oleo gum 
resin obtained 
by incision, 
from the living 
rhizome and root

IPL, IP 55

Foeniculum 
panmorium DC., 
Foeniculum 
vulgare Mill.

Apiaceae Oleum 
poeniculi, oil of 
fenne

Volatile oil 
distilled with 
steam from the 
dried ripe fruits

IPL, IP55

Foeniculum 
vulgare Mill

Apiaceae Foeniculum, 
Fennel, Saunf

Dried ripe fruit IP55, 66, 2010

Trianthema 
portulacastrum 
L.

Aizoaceae Punarnava, 
Punarnaba

Leaves, fresh 
dried plant

IPL

Garcinia 
cambogia 
(Gaertn.) Desr. 
(Garcinia 
gummi-gutta (L.) 
Roxb.)

Clusiaceae Garcinia Dried deseeded 
fruit

IP2007, 2010

Garcinia 
aqueous extract

Fruit rinds with 
water as calcium 
salts

IP2010

Garcinia indica 
(Thouars) 
Choisy

Clusiaceae Oleum 
garcinae, 
kokum butter

Solid fat 
expressed from 
the seeds.

IP55, 66

Gaultheria 
fragrantissima 
Wall.

Ericaceae Oleum 
gaultheriae, oil 
of gaultheriae

Oil distilled from 
the fresh plant

IPL, IP55

Gelidium 
amansii Lam.

Rhodophyceae Agar Dried gelatinous 
substance

IP55, 66

Glycyrrhiza 
glabra L.

Leguminosae Glycyrrhiza, 
Liquorice, Yasti

Dried, peeled, 
or unpeeled root 
and stolon

IP55, 66, 96, 
2007, 2010

Yasti dried 
extract

Dried unpeeled 
roots and 
stolons

IP2010

Gossypium 
herbacea L.

Malvaceae Purifi ed cotton Hairs of the 
seed

IPL

Gossypium L. Malvaceae Absorbent 
cotton, 
Absorbent 
cotton wool

Seed coat IP85, 96
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Grains of 
Barley, cholam 
or wheat 

--- Malt extract Extraction 
malted grains of 
cereals 

IP2007, 2010

Gymnema 
sylvestre R.Br.

Apocynaceae Gudmar Dried mature 
leaves

IP2007, 2010

Hedychium 
spicatum Sm.

Zingiberaceae Shati Dried rhizomes IP2007, 2010

Hemidesmus 
indicus (L.) R. 
Br. ex Schult..

Apocynaceae Hemidesmus, 
Anantmula

Dried roots IP55, 2010

Holarrhena 
antidysenterica 
Wall.

Apocynaceae Kurchi Dried stem 
bark free from 
attached bark

 IPL, IP55, 66

Hordeum 
vulgare L.

Gramineae Maltum, malt Grain partially 
germinated 
artifi cially, and 
containing 
amylolytic 
enzyme

IPL

Hydnocarpus 
kurzii (King) 
Warb., 
Hydnocarpus 
laurifolia 
(Dennst.) 
Sleumer, 
Hydnocarpus 
wightiana Blume

Flacourtiaceae Pleum 
chaulmoograe, 
chaulmoogra 
oil Oleum 
hydnocarpi 
hydnocarpus oil

Fatty oil 
obtained by cold 
expression from 
the fresh ripe 
seeds

IPL , IP55, 66

Hyoscyamus 
muticus L., 
Hyoscyamus 
niger L.

Solanaceae Hyoscyamus Dried leaves and 
fl owing tops

IPL, IP55, 66

Ipomoea nil (L.) 
Roth (Ipomoea 
hederacea 
Jacq.)

Convolvulaceae Kaladana Dried seeds IPL, IP55 

Ipomoea 
orizabensis 
(Pelletan) 
Ledeb. ex 
Steud.

Convolvulaceae Ipomoea Dried roots IP55
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Operculina 
turpethum (L.) 
Silva Manso 
(Ipomoea 
turpethum (L.) 
R. Br.)

Convolvulaceae Yurpethum, 
yurpeth

Dried roots IPL

Juniperus 
macropoda 
Boiss.

Cuperaceae Oleum juniperi, 
oil of juniper

Volatile oil 
distilled with 
steam from 
the dried ripe 
berries. 

IPL

Zingiber 
offi cinale 
Roscoe

Zingiberaceae Ginger, 
Gingiber

Rhizome-
scraped to 
remove the dark 
outer skin, and 
dried in seed

IP55, 66

Linum 
usitatissimum L.

Linaceae Linum, Linseed Dried ripe seed IP55, 66

Liquidambar 
orientalis Mill.

Altingiaceae Styrax 
pracparatus 

Balsam obtained 
from the 
wounded trunk

IP55

Lobelia 
nicotianaefolia 
Heyne.

Campanulaceae Lobelia Dried Aerial 
parts 

IPL, IP55, 66

Linum 
usitatissimum L.

Linaceae Oleum lini, 
linseed oil

Fixed oil 
expressed from 
the ripe seeds 

IP55, 66

Lycopodium 
clavatum L.

Lycopodiaceae Lycopodium Spores IPL

Mangifera indica 
L. 

Anacardiaceae Amra Dried stem bark IP2007, 2010

Melaleuca 
leucadendron L. 

Myrtaceae Oleum 
cajuputic, oil of 
cajuput

Oil distilled from 
the fresh leaves 
and twigs 

Mentha arvensis 
L.

Labiatae Oleum redinae, 
pudina oil

Oil distilled from 
aerial part

IPL, IP55

Mentha piperita 
L., Mentha 
arvensis var. 
piperascens

Labiatae Peppermint oil Aerial parts IP 96, 2007, 
2010
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Mentha sps. Labiatae Oleum 
menthac, oil of 
menthe, Mentha 
oil

Volatile oil 
distilled with 
steam from 
various species

IP55, 66, 85, 96, 
2007, 2010

Myristica 
fragrans Houtt.

Myristicaceae Oleum 
myristicae, oil of 
nutmug

Volatile oil 
distilled with 
stem from the 
dried kernels of 
the ripe seed

IP55, 66

Nutmeg, 
myristica 

Dried kernels of 
seeds

IP55, 66

Myroxylon 
balsamum (L.) 
Harms

Leguminosae Tolu balsam, 
Balsam of Tolu, 
Balsamum 
folutanum, Bals, 
Tolu

Solid or 
semisolid 
balsam from 
trunk

IP55, 66, 96, 
2007, 2010

Nardostachys 
jatamansi DC.

Valerianaceae Jatamansi Dried rhizome IP66

Ocimum 
sanctum L.

Labiatae Tulasi Leaves IP2007, 2010

Tulasi dry 
extract

Leaves IP2010

Oryza sativa L. Gramineae Perpolitiones 
oryzae, rice 
polishing

Fine fl aky per 
carp and seed 
coat frag ments, 
the embryo, 
aleurone layer, 
and outer 
adhering cells 
of starchy 
endosperm of 
grain.

IPL

Papaver 
sominiferum L.

Papaveraceae Opium Powder Dried powder IP 85, 96, 2007, 
2010

Opium , Raw 
opium

Latex obtained 
by incision 
from the unripe 
capsules of, 
dried or partly 
dried by heat 
or spontaneous 
evaporation 

IP55, 66, 85, 96, 
2007, 2010
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Phyllanthus 
amarus Schum. 
& Thom. 

Euphorbiaceae Bhuiamla Dried aerial 
parts 

IP2007, 2010

Picroena 
quassioides 
Benth.

Simarubaceae Quassia Stem wood IPL, IP55 

Picrorhiza 
kurroa Royle ex 
Benth.

Scrophulariaceae Kutki, Picrorhiza Dried roots IPL, IP55, 66, 
2007, 2010

Pilocarpus 
microphyllus 
Stapf and other 
species of 
Pilocarpus

Rutaceae Pilocarpini 
nitras, 
pilocarpine 
nitrate

Leaves IP55

Pimpinella 
anisum L.

Apiaceae Oleum anisi, 
oil of anise, 
Anisum, anise

Dried ripe fruit IP55, 66

Pinus roxburghii 
Sarg. (Pinus 
longifolia Roxb. 
ex Lamb.)

Pinaceae Colophonium, 
colophony 

Solid residue left 
after distilling the 
volatile oil from 
the oleo-resin.

IPL, IP55

Oleum 
terebinthinae

Oil distilled from 
the oleo resin 
turpentine and 
rectifi ed

IPL, IP66

Pix liquida, Tar Bituminous 
liquid obtained 
from the wood, 
by destructive 
distillation

IPL, IP55, 66

Piper longum L. Piperaceae Pippali small Fruiting spike IP2007,2010

Piper nigrum L. Piperaceae Maricha Unripe fruits IP2007,2010

Piper 
retrofractum 
Vahl, Piper 
latifolium L. f.

Piperaceae Pippali large Fruiting spikes IP2007,2010

Plantage ovata 
Forsk

Plantaginaceae Ispaghula, 
ishabgul, 
Ispaghula husk

Dried seed, 
coats of seed 

IPL, IP55, 66, 
2007, 2010

Podophyllum 
hexandrum 
Royle

Berberidaceae Podophyllum Dried rhizome 
and root

IP55
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Polygala 
chinensis L.

Polygalaceae Chinensis Dried root IPL, IP55

Psoralea 
corylifolia L.

Leguminosae Psoraleae 
frecotus, 
psoralea fruits

Ripe fruits IP55

Psoraleae 
semina, 
psoralea seeds

Seeds IPL

Pterocarpus 
marsupium 
Roxb.

Papilionaceae Kino Juice obtained 
from incision 
in the trunks 
heated to boiling 
and evaporated 
to olryness. 

IPL, IP55

Quillaja 
saponaria 
Molina and 
other species of 
Quillaja

Rosaceae Quillaia Dried inner bark IP55, 66

Rauwolfi a 
serpentina 
Bentham ex. 
Kurz

Apocynaceae Sarpagandha, 
Rauwolfi a

Dried roots IPL, IP55, 66, 
2007, 2010

Sarpagandha 
powder

Dried roots IP2010

Sarpagandha 
tablet

Dried roots IP2010

Rheum emodi 
Wall.

Polygonaceae Rheum, rhubark Dried rhizome 
and root

IPL, IP55, 66

Ricinus 
communis L.

Euphorbiaceae Oleum ricini, 
castor oil

Seed, Fixed oil 
obtained by cold 
expression

IP55, 66, 96, 
2007, 2010

Ricinus 
communis L.

Euphorbiaceae Hydrogenated 
castor oil

Seeds IP2007, 2010

Rosmarinus 
offi cinalis L.

Labiatae Oleum 
rosmarini, oil of 
rosemary 

Oil distilled from 
fl owing plant 

IP55

Rubia cordifolia 
L.

Rubiaceae Manjistha Dried stem IP2007, 2010

Saraca indica L. Leguminosae Ashoka, ashok Dried stem bark IP55, 66

Sasamum 
indicum L. 

Pedaliaceae Oleum sesami, 
sesame oil

Fixed oil 
expressed from 
the seeds

IP55, 66
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Saussurea 
lappa Clearke

Asteraceae Saussurea Dried roots IPL, IP55, 66

Sorghum 
vulgare L.

Graminae Maltum, malt Grains-partially 
germinated 
artifi cially, and 
containing 
amylolytic

IPL

Strophanthus 
gratus Franch

Apocynaceae Ouabainum, 
ouabain

Seeds, wood IP55

Strychnos nux-
vomica L.

Loganiaceae Nux-vomina Dried ripe seed IP55, 66

Styrax 
paralleloneurum 
Perkins; 
Styrax benzoin 
Dryland, Styrax 
tonkinensis Gaib

Styraceae Benzoinum, 
Benzoin

Balsamic resin 
obtained from 
the incised stem.

IP55, 66, 96

Swertia chirata 
Buch. Ham.

Gentianaceae Chirata Dried plant with 
fl owers.

IPL, IP55, 66

Syzigium 
aromaticum (L.) 
Merr. & L.M. 
Perry., Eugenia 
caryophyllus 
(Spreng.) Bull. 
and Harr. 

Myrtaceae Clove oil Dried fl ower 
buds 

IP 96, 2007, 
2010

Syzigium 
aromaticum (L.) 
Merr. & L.M. 
Perry. 

Myrtaceae Lavang Dried fl ower 
buds

IP2010

Terminalia 
arjuna (Roxb) 
Wight & Arn

Combretaceae Arjuna Dried stem bark IP2007, 2010

Arjuna dry 
extract

Extract of stem 
bark

IP2010

Terminalia 
bellrica 
(Gaertn.) Roxb. 

Combretaceae Bhibhitaki Dried fruit 
pericarp

IP2007, 2010

Bhibhitaki 
aqueous extract

Fruit with water IP2010

Terminalia 
chebula Retz. 

Combretaceae Haritaki 
aqueous extract

Dried fruit 
pericarp

IP2010
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Terminalia 
chebula Retz. 

Combretaceae Haritaki, 
Myrobalanum, 
Myrobalan 

Dried fruits 
obtained in two 
forms, viz the 
semi-mature 
fruits and the 
young fruits of 
smaller size 

IPL, IP55, 66, 
2007, 2010

Theabroma 
cacao L.

Sterculiaceae Oleum 
theomatis, oil of 
theobroma

Solid fat, 
expressed from 
the roasted 
seeds

IP55

Tinospora 
cordifolia Miers.

Menispermaceae Tinospora Dried stem with 
bark intact/ 
Dried mature 
piesces of stem

IPL, IP2007, 
2010

Trachyspermum 
ammi Mill. 

Apiaceae Ajwain Dried fruits IP2010

Tribulus 
terrestris L.

Zygophyllaceae Gokhru Dried fruits IP2007, 2010

Trigonella 
foenum-
graecum L.

Fabaceae Methi Dried, ripe 
seeds

IP2010

Triticum sativum 
L.

Graminae Maltum, malt Grain- partially 
germinated 
artifi cially and 
containing 
amylolytic 
enzymes.

IPL, IP66

Urginea indica 
Kunth

Liliaceae Urginea Bulb divested 
of its dry 
membranous 
outer scales, cut 
into slices and 
dried 

IP55, 66

Valeriana 
wallichii DC., 
Valeriana 
offi cinalis L.

Valerianaceae Valeriana, 
valerian

Dried rhizome IP55, 66

Vernonia 
anthelmintica 
Willd.

Compositae Vernonia Fresh dried 
seed with the 
glandular hairs.

IPL
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Botanical name Family Pharmacopial 
title

Offi cinal part(s) Pharmacopoeia

Withania 
somnifera (L.) 
Dunal

Solanaceae Ashwagandha, 
Withania radix

Dried mature 
roots 

IP55, 66, 2007, 
2010

Ashwagandha 
dry extract

Extract obtained 
by extracting 
roots

IP2010

Zea mays L., 
Oryza sativa 
L., Triticum 
aestivum 
L., Solanum 
tuberosum 
L., Manihot 
utilissima Pohl.

Poceae, 
Graminae, 
Solanaceae, 
Euphorbiaceae

Amylum, Starch Caryopsis 
and Rhizome, 
Starch-obtained 
from grains and 
the tubers

IP55, 66, 85, 96, 
2007, 2010

Zingiber 
offi cinale 
Roscoe.

Zingiberaceae Sunthi Whole or cut 
scraped or 
unscraped, dried 
rhizomes 

IP2007,2010

Sunthi extract Dried rhizome IP2010
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Abstract

An ethnobotanical survey was carried out 
in Chamarajanagar district of Karnataka during 2009-2010. As a result 
ethnomedicinal uses of 61 plant species belonging to 33 families were 
recorded from the Soligas tribal community of the area. Based on the data 
recorded, it was found that the plants are used among the inhabitants for 
the treatment of different ailments like asthma, rheumatoid arthritis, skin 
disorders and sex related diseases. The folk medicinal uses gathered from 
the inhabitants and folk ‘medicine men’ of the study area were compared 
with the existing literature on ethnobotany. Medicinal plants are arranged in 
alphabetical order by their botanical name, family, voucher specimen number, 
local name, part used, mode of preparation followed by folk medicinal uses. 
The data presented are fi rst-hand and unreported, so far.

Key words: Ethnobotany, Chamarajanagar, Karnataka, Soligas tribe

Introduction

The art of herbal healing has very deep root in Indian culture and folklore. 
Medicinal plants have been playing an important role for the survival of the 
ethnic communities, who live in remote villages and forests. Traditional folk 
knowledge, which is mostly undocumented, has been handed down orally 
from one generation to another. Large sections of the Indian population still 
rely on traditional herbal medicines (Dubey et al., 2004). Even today, most of 
the forest tribals depend on local traditional healing systems for their primary 
health care. The reliability on healing plants is still prevalent among the people 
inhabiting the deep forests of Western Ghats in India, for their day to day 
health problems.

Medicinal plants have attracted considerable global interests in recent years. 
Due to various human activities such as deforestation and other developmental 
activities, both natural vegetation and traditional cultures in India are fast 
declining. There is an urgent need to document all ethnobotanical knowledge 
available with different ethnic and folk communities before their traditional 
culture is completely lost.

Ethnobotanical knowledge has been documented from various parts of 
Indian sub-continent (Das and Tag 2006; Singh, 2004). In Karnataka state 
ethnomedicinal value of plants in possession of various tribal and rural 
communities for treating various diseases and disorders has been explored 
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to some extent in the state of Karnataka (Harsha et al., 2002; Parinitha et al., 
2005). However, traditional herbal healing knowledge of a large number of folk 
communities in the state needs to be documented. Therefore an attempt has 
been made to collect and document the folk knowledge from tribal, local herbal 
healers and knowledgeable elder people of different communities residing in 
forest areas of Chamarajnagar district in Karnataka state.

Study Area

Chamarajanagar district is located in southern Karnataka. About 49% of the 
total area in the district is covered by forest. Chamarajanagar wildlife forest 
division consists of 5 forest ranges. These are Chamarajnagar, Yelanthur, 
Kolegal, Bylore and K.Gudi ranges. The elevation ranges from 300 to 900m.

About 52 tribal villages are located in the district, particularly in Bilgrims 
Ranganathan Temples (BRT) hills the demarcated areas of tribal population 
in Yelanthur, Bylore, Punjur and K. Gudi forest ranges. BRT wildlife sanctuary 
is well known for its rich diversity of fl ora and fauna. It has large variety of 
plants and animal species covering area of about 572 sq km. Different types of 
vegetations like scrub jungle, dry deciduous, moist deciduous, semi evergreen, 
evergreen and shoal forests are covered all over the sanctuary. It receives an 
annual rainfall ranging from 750-1950mm. Moreover, it has large number of 
endemic plants species. Hence, it has very high population of forest dwelling 
tribal communities, with largest number of Soligas followed by Jenu Kurumba, 
Betta Kurumbas. Most of these tribes are inhabitant of the forest of BRT hills. 
Many religious temples are located in BRT hills like Ranganathan temple and 
Male Mahadeshwara betta temple in MM hills (Male Mahadeshwara). Two 
languages are spoken in this district, Kannada being the state language of 
Karnataka is the main language. Whereas Tamil is a minor language spoken 
within the district in the areas like Kollegal and Yelandur.

Methodology

A preliminary survey of Soligas tribal villages in Chamarajanagar district was 
conducted by survey team of RRIUM, Chennai during 2009-2010. Each area 
was visited twice in different seasons in 2009-2010. Data on uses of plants 
as well as plants specimens were collected through interviews and discussion 
with the tribal practitioners in and around the study area. Information were 
collected through interview with several persons of Soligas tribal community 
aged between 40-80, who had good knowledge about plants. Information on 
local names of the plants, part used, medicinal uses, mode of preparation form 
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of usage, either fresh or dried and or mixtures with other plants as ingredients, 
were also collected.

The collected plant specimens were identifi ed taxonomically using the Flora of 
Presidency of Madras (Gamble, 1936) and the Flora of Tamil Nadu Carnatic 
(Matthew, 1983). The identifi ed plant specimens were further confi rmed from 
the herbaria of Botanical survey of India, Coimbatore. Botanical specimens 
were deposited in the herbarium of survey of medicinal plants unit, Regional 
Research Institute of Unani Medicine, Chennai, for future study and reference.

Results

Chamarajanagar district wild life forest has a variety of medicinal plants which 
are used by Soligas for their day to day health care needs. The present study 
resulted into collection of information from tribal healers using 61 species of 
plants. The data recorded during the survey is presented in table-1. The plants 
are arranged alphabetically by botanical name, voucher specimen numbers, 
local name, part used, method of preparation, mode of administration and 
medicinal uses. It was observed that commonly occurring plants in the area are 
used to treat various diseases like asthma, skin diseases, sex related problems, 
rheumatism, hepatitis, diabetes, piles, ulcers, poisonous bites and wounds 
healing etc,. This is consistent with other general observations which have been 
reported earlier on medicinal plants (Kirtikar and Basu, 1999; Anonymous, 1997; 
Asolkar et al., 1992). Different types of preparation made for medicinal purpose 
include decoction, juice, powder, paste, oil and plant extract. Drugs are prescribed 
either single or in a combination of more than one plant / parts of the same or 
different plants for the treatment of various diseases. In Chamarajanagar district, 
the local herbal healers and elder people rich in traditional knowledge depend 
on the natural resources available in the area for their day to day needs. Most 
of them still consider their herbal knowledge as traditional secret and do not 
easily disclose this treasure to other people. But, through repeated contacts and 
discussions they shared this knowledge with the team.

Table 1 Ethnomedicinal uses of plants from Chamarajnagar district Karnataka

S. 
No.

Botanical Name/Family/
Voucher specimen 

number

Local name Part used, Mode of preparation, and 
Medicinal uses

1 Aegle marmelos (L.) Corr. 
/ Rutaceae/RRIUM-CH: 
9568

Belapatre Powdered fruit pulp (10 g) is orally 
given with hot water daily to treat 
asthma and leaves smoke is inhaled 
to reduce asthma pain.
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S. 
No.

Botanical Name/Family/
Voucher specimen 

number

Local name Part used, Mode of preparation, and 
Medicinal uses

2 Aerva lanata (L.) 
A.Juss ex Schult./ 
Amaranthaceae/
RRIUM-CH : 9427

Poolai Leaf dissolved in water over night, it 
is fi ltered and of this fi ltrate (100 ml) 
orally given in case of calculi. 

3 Alangium salvifolium (L.f.) 
Wang./ Alangiaceae/
RRIUM-CH:9348

Ankolemara Leaf powder (10 g) is orally given 
with hot water to treat diabetes.

4 Allium cepa L./ Liliaceae/
RRIUM-CH: 9432

Neerulli Extract of bulb (20-30 ml) is orally 
given to treat patient suffering from 
asthma.

5 Alpinia galanga Sw/ 
Zingiberaceae /
RRIUM-CH: 9539

Dhumarasmi Powder of rhizome (20 g) orally 
given with hot water to hypnotic 
patients.

6 Anona squamosa L. /
Anonaceae / RRIUM-CH: 
9433

Sitaphal  Seed powder (10 g) is orally given 
with hot water to induce abortion. 

7 Argemone mexicana L. / 
Papavaraceae / RRIUM-
CH:9178

Arsina-ummatta Root paste is externally applied to 
overcome skin rashes.

8 Aristolochia indica L./ 
Aristolochiaceae /
RRIUM-CH: 9506

Eesvurberus Root decoction (100 ml) is orally 
given once daily to treat piles.

9 Asparagus racemosus 
Willd./ Liliaceae /RRIUM-
CH:9263

Thanervitankilangu Root powder (20 g) is given orally 
with cow milk daily in cases of 
spermatorrhoea.

10 Barleria prionitis L./ 
Acanthaceae / RRIUM-
CH: 9128

Mullugoranta Leaf juice (40-50 ml) is given orally 
to cure urinary irritation.

11 Bauhinia purpurea L./ 
Caeselpiniaceae/
RRIUM-CH: 9526

Kempumandara Powdered bark is made into paste 
with castor oil and applied externally 
on bone fracture. 

12 Bauhinia varigate L./ 
Caesalpiniaceae/
RRIUM-CH:9376

Manthari Dried stem exudates (10 g) mixed 
with powdered fl ower buds is 
prescribed to treat piles. 

13 Buchanania lanzan Spr./ 
Anacardiaceae /
RRIUM-CH: 9484

Kattuma Powdered stem bark (10 g) is given 
orally with hot water in case of 
rheumatic pain. 
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S. 
No.

Botanical Name/Family/
Voucher specimen 

number

Local name Part used, Mode of preparation, and 
Medicinal uses

14 Butea monosperma 
(Lam.)/
Kuntze/ Papilionaceae
RRIUM-CH: 9440

Muttalu gida Flower paste is externally applied to 
rheumatic swelling. 

15 Caesalpinia bonduc (L.) 
Roxb./ Caesalpiniaceae/
RRIUM-CH:9357

Kalachikai Roasted seed powder (20 g) is 
orally given twice daily for diabetic 
patients. 

16 Cardiospermum 
halicacabum L./
Sapindaceae/
RRIUM-CH:9255

Mudakathan Leaf smoke is inhaled to reduce 
asthmatic pain.

17 Cardiospermum 
canescens Wa/
Sapindaceae /
RRIUM-CH: 9169

Kanakaia Leaf extract (50-100 ml) is given 
orally in rheumatic pain.

18 Cinnamomum wighti 
Meissn/ Lauraceae /
RRIUM-CH:9314

Dalchini Bark decoction (100 ml) is given 
orally as expectorant.

19 Cissus quadrangularis L./ 
Vitaceae /
RRIUM-CH: 9429

Perandai Stem paste is orally given daily after 
meals to regularize menstruation.

20 Citrus limon (L.) Burm / 
Rutaceae /RRIUM-CH: 
9465

Nimbe Fruit juice (50 ml) is mixed with (10 
ml) honey in hot water and given on 
empty stomach to reduce obesity.

21 Clitoria ternatea L./ 
Papilionaceae /
RRIUM-CH:9231

Sankupuspam Fruit paste is applied externally on 
insects and scorpion-bites.

22  Coccinia grandis (L.) 
Voigt/ Cucurbitaceae /
RRIUM-CH: 9217

Kovi Powdered root (10 g) is given orally 
with hot water in case of diabetes. 

23 Cuscuta refl exa Roxb. / 
Cuscutaceae /RRIUM-
CH:9177

Ottuchedi Plant extract (100 ml) is orally given 
daily for liver diseases and hepatitis.

24 Eclipta alba L. /
Asteraceae/
RRIUM-CH:9394

Kadige Leaf extract (10-20 ml) is given with 
cow milk for jaundice.

25 Euphorbia hirta L./ 
Euphorbiaceae/
RRIUM-CH:9387

Ammanpacharisi Smoke of powdered plant (in 
cigarette form) is inhaled to reduce 
asthmatic pain.
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26 Ficus racemosa L./ 
Moraceae/
RRIUM-CH: 9573

Atthi Fruit is soaked in honey for 15 
days and taken daily orally in male 
weakness. 

27 Helicteres isora L./ 
Sterculiaceae/
RRIUM-CH:9223

Bhootakaralu Seeds (3 nos.) are soaked in 100 
ml coconut oil and applied on hair to 
check hair fall.

28 Hygrophila auriculata 
(Schum.) Heine/ 
Acanthaceae/
RRIUM-CH: 9220

Kolavalike Seed powder (10-15 g) orally given 
with cow milk in male weakness.

29 Jatropha curcus L. / 
Euphorbiaceae /
RRIUM-CH:9179

Kadaharalu Leaf powder (10 g) mixed with 5 g 
black pepper powder is boiled in 
100 ml water and orally given daily 
twice to cure leucorrhoea. 

30 Leucas cephalotes (Koen.
ex Roth) Spr / Lamiaceae/
RRIUM-CH:9293

Thumbai Leaf paste made with turmeric is 
applied externally to treat dermatitis.

31 Limonia acidissima L./ 
Rutaceae/
RRIUM-CH: 9222

Belada Fruit decoction (100 ml) is given 
orally for breathing trouble.

32 Mirabilis jalapa L./ 
Nyctaginaceae/
RRIUM-CH:9281

Madhyanha 
mallige

Root paste with castor oil is applied 
externally as spasmolytic.

33 Mucuna pruriens Bak/ 
Papilionaceae/
RRIUM-CH:

Nassuganni Seed powder (10 g) is given orally 
with cow milk in case of impotency. 

34 Nelumbo nucifera 
Gaertner./
Nelumbonaceae/
RRIUM-CH:9256

Tavare/Ambal Rhizome extract (50 ml) mixed with 
(10 ml) ‘Neem oil’ is given orally in 
bleeding piles. 

35 Nerium indicum Mill./ 
Apocynaceae/
RRIUM-CH:9405

Kanagilu Root paste mixed with ‘Neem oil’ is 
applied externally to treat leprosy.

36 Phyllanthus amaras L./ 
Euphorbiaceae/
RRIUM-CH:9379

Kirunelli Plant Juice (100 ml) is orally given 
in case of jaundice.

37 Plantago ovata Forsk/ 
Plantaginaceae /
RRIUM-CH:9202

Isppuko Seed decoction (60-80 ml) is given 
to women in the morning to prevent 
abortion. 
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38 Pongamia pinnata L./ 
Papilionaceae/
RRIUM-CH: 9119

Honge-mara Seed paste with turmeric powder is 
applied externally to treat scabies.

39 Pterocarpus marsupium 
Roxb/ Papilionaceae/
RRIUM-CH: 9129

Hanemara Bark paste is used as tooth powder 
to cure mouth ulcers.

40 Randia dumetorum (Retz) 
Poir/
Rubiaceae/ RRIUM-CH: 
9117

Mangari kai Fruit paste is applied externally to 
cure leach-bite and itching. 

41 Rauvolfi a serpentina 
(L.) Benth ex kurz./ 
Apocynaceae /
RRIUM-CH: 9535

Sutranabi Root decoction (100 ml) is orally 
given in case of poisonous bite. 

42 Ricinus communis L./ 
Euphorbiaceae/ RRIUM-
CH: 9143

Haralu /Audla Seed oil (10 ml) is given orally in 
constipation.

43 Rubia cordifolia L./
Rubiaceae/
RRIUM-CH: 9444

Majeeth  Root and fruit powder (in equal 
quantity) is orally given with hot 
water to treat epilepsy.

44 Ruta graveolens L./
Rutaceae/
RRIUM-CH: 9538

Sudabugida Leaf extract (50 ml) boiled in (100 
ml) castor oil is cooled and applied 
externally on affected parts for 
rheumatic pain.

45 Sapindus mukorossi 
Gaertn./ Sapindaceae /
RRIUM-CH:9221

Aralakai Fruit powder made into pills (2 g) 
with Neem oil is given orally to 
victims of rabies.

46 Semecarpus anacardium 
L.f/ Anacardiaceae/
RRIUM-CH: 9559

Geru Beeja Fruit powder (5 g) is given orally 
with hot water daily for the treatment 
of arthritis.

47 Solanum nigrum L./ 
Solanaceae/
RRIUM-CH:9228

Kakmunchi Leaf extract (50 ml) is give orally to 
treat intestinal ulcers.

48 Solanum virginianum 
Burm.f/ Solanaceae/
RRIUM-CH: 9173

Kandakathri Fruit powder is used as tooth 
powder in tooth ache and swelling.

49 Sphaeranthus indicus L./
Asteraceae/
RRIUM-CH: 9491

Karandagida Plant smoke is inhaled as cigarette 
in case of painful asthma.
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50 Strychnos nux-vomica L./ 
Loganiaceae/
RRIUM-CH:9399

Kajira Seed paste is applied externally to 
treat facial paralysis.

51 Syzygium cumini (L) 
Skeels/ Myrtaceae /
RRIUM-CH: 9148

Nerulumara Fruit juice (100 ml) is orally given for 
liver diseases.

52 Tamarindus indica L./ 
Papilionaceae/
RRIUM-CH: 9423

Hunase Leaf juice is given orally for bleeding 
piles.

53 Tephrosia purpurea (L.) 
Pers./ Papilionaceae/
RRIUM-CH:9368

Kaggi Smoke of leaves is inhaled as 
cigarette to overcome asthmatic 
pain. 

54 Terminalia arjuna (DC)
W&A/ Combretaceae/
RRIUM-CH:

Holematti Bark decoction (100 ml) is given 
orally to check cardiac problems.

55 Terminalia bellirica (Gaert) 
Roxb. / Combretaceae/
RRIUM-CH: 9498

Thandri Fruit decoction (50 ml) is orally 
given to check diarrhoea. 

56 Terminalia chebula Retz / 
Combretaceae/
RRIUM-CH:9351

Alale/Aralaikai Decoction of fruit (100 ml) is given 
orally to treat asthma.

57 Terminalia crenulata Roth/ 
Combretaceae /
RRIUM-CH: 9135

Karimatti Seed oil is externally applied to cure 
rheumatic pain. The oil is also used 
against dandruff.

58 Tinospora 
cordifolia (Willd.) 
Hook.f.& Thomson/ 
Menispermaceae
RRIUM-CH: 9426

Manjatti Stem extract is applied externally to 
reduce joint pain. 

59 Tribulus terrestris L./ 
Zygophyllaceae/
RRIUM-CH:9410

Negil-mullu Seed decoction (100 ml) is orally 
given in case of urinary infection 
and irritation.

60 Withania somnifera 
Dunal./ Solanaceae/
RRIUM-CH: 9540

Sogade-beru Root powder (20 g) is orally given 
with hot water to improve sexual 
vigor.

61 Wrightia tinctoria (Roxb.) 
R.Br./
Apocynaceae/
RRIUM-CH: 9529

Bilikudegida Leaf extract (50 ml) is boiled in 
coconut oil (100 ml) and applied 
externally to cure psoriasis.
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Discussion

The study of ethnomedicine as art of therapeutics is of paramount importance 
in addressing health problems of traditional communities. Previous reports on 
the ethno-botany of different districts in Karnataka, and adjoining areas provide 
evidence for the presence of numerous medicinal plants used by various tribal 
communities (Bhandary et al., 1995; Bhandary et al., 1996; Harsha et al., 2002; 
Parinitha et al., 2005). But no systematic ethnobotanical survey has been 
undertaken in Chamarajnagar district and adjoining areas, except few reports 
on the documentation of medicinal plants used by the tribes like Siddis and 
Gowlis.

It has been observed that therapeutic uses of herbal drugs and drug 
preparations differ from one region to the other. For example, people in 
different villages in India, exclusively use Andrographis paniculata Wall. ex 
Nees. for curing malarial fever, snakebite, headache, dysentery, diarrhoea, 
ulcers and fever (Das and Tag., 2006; Nayak et al., 2004; Vidhyrthy and 
Gupta, 2004). Whereas, tribals of Chamarajanagar use Andrographis 
paniculata Wall. ex Nees. to treat skin allergies. The traditional knowledge 
about utilization of local plants species is vital in alternate health care system 
as well as for the self sustenance of local population. On the other hand, 
high costs of synthetic drugs coupled with numerous side effects are forcing 
people to rely on the locally available herbal medicine for their health care 
needs.

Conclusion

The present study reveals that traditional medicines are still in common use 
by the Soligas tribal communities in the area explored. Therefore, the study 
ascertains the value of a large number of plants used in tribal medicine for 
various diseases which could be of considerable interest in the development 
of new drugs. The collected data shows that majority of the medicines are 
taken orally as single drugs. However, mixtures are also used for treating 
some specifi c ailments. The people of the study area still have strong belief in 
the effi cacy and success of herbal medicine. The results of the present study 
provide evidence that medicinal plants continue to play an important role in 
the health care system of Soligas community. It may be concluded that the 
present studies may attract the attention of ethno-botanists, phytochemists 
and pharmacologists for critical investigation of medicinal plants presented in 
the article to fi nd out some benefi cial therapeutic recipes for the treatment of 
diseases as reported herein.



Hippocratic Journal of Unani Medicine 180

Acknowledgements

The authors are grateful to the Director General, Central Council for Research 
in Unani Medicine, New Delhi, for providing necessary facilities for this study. 
Thanks are also due to the Principal Chief Conservator of Forests, Bangalore; 
District Conservator of Forests, Chamarajanagar, for permitting the survey 
team to conduct this study. Cooperation and help from the Soligas tribal 
community and other rural inhabitants of the study area for revealing their 
knowledge, is gratefully acknowledged.

References

Anonymous, 1997. Standardisation of single drugs of Unani medicine Part-
III. Central Council for research in Unani medicine, Ministry of Health and 
Family Welfare, Govt. of India, New Delhi.

Asolkar, L.V., Kakkar, K.K. and Chakra, O.J., 1992. Second supplement to 
glossary of Indian medicinal plants with active principles Part-I (A-K). 
Publication and Information Directorate, CSIR, New Delhi.

Bhandary, M.J, Chandrashekar, K.R. and Kaveriappa, K.M., 1996. 
Ethnobotany of Gowlis of Uttara Kannda District, Karnataka. Journal of 
Economic and Taxonomic Botany 12: 244-249.

Bhandary, M.J., Chandrashekar, K.R. and Kaveriappa, K.M., 1995. Medical 
ethnobotany of the Siddis of Uttara Kannda District, Karnataka, India. 
Journal of Ethnopharmacology 47:149-157.

Das, A. and Tag, H., 2006. Ethnomedicinal studies of the Khamti tribe of 
Arunachal Pradesh. Indian Journal of Traditional Knowledge 5 (3): 317-
322.

Dubey, N.K., Kumar, R. and Tripathi, P., 2004. Global promotion of herbal 
medicine: India’s opportunity. Current Science 86 (1): 37-41.

Gamble, J.S., 1936. Flora of the Presidency of Madras (Reprinted ed.). Vol. 
I-III. Allard & Co. London. Botanical Survey of India, Calcutta.

Harsha, V.H., Hebbar, S.S., Hegde, G.R. and Shripati, V., 2002. 
Ethnomedicinal knowledge of plants used by Kunabi tribe of Karnataka, 
India. Fitoterapia 73: 281-287.

Kirtikar, K.R. and Basu, B.D., 1999. Indian Medicinal Plants Vol. I-IV. 
International Book Distributors, Booksellers and Publishers, Dehra Dun.

Matthew, K.M., 1983. The Flora of Tamil Nadu Carnatic. The Rapinat 
Herbarium, Tiruchirapalli, Tamil Nadu, India.



Hippocratic Journal of Unani Medicine 181

Nayak, S., Behera, S.K. and Misra, M.K., 2004. Ethnomedicobotanical survey 
of Kalahandi district of Orissa. Indian Journal of Traditional Knowledge 3 
(1): 72-79.

Parinitha, M., Srinivasa, B.H. and Shivanna, M.B., 2005. Medicinal plant wealth 
of local communities in some villages in Shimoga district of Karnataka, 
India. Journal of Ethnopharmacology 98: 307-312.

Singh, S.K., 2004. Ethno-medicinal plants of Kullu valley, Himachal Pradesh. 
Journal of Non-Timber Forest Products 11 (1): 74-79.



Hippocratic Journal of Unani Medicine 182



Hippocratic Journal of Unani Medicine 183
July - September 2013, Vol. 8 No. 3, Pages 183-200

Authentication 
of Natural 
Products by 
DNA Based 
Techniques: A 
Review

1Amandeep, K. Bhatia, 
1Ashish K. Kushwaha, 

1Manoj Kumar Panday, 
2Nitin Rai, 2Lalit Tiwari, 

and 2Rajeev Kr. Sharma

1Pharmacognosy Division, 
Indian Pharmacopoeia Commission, 

Raj Nagar, Ghaziabad-201002

2Homoeopathic Pharmacopoeia 
Laboratory, 

Kamla Nehru Nagar, 
Ghaziabad- 201002

1* Author for correspondence

Abstract

Herbal drug technology is used for converting 
botanical materials into medicines, where standardization and quality 
control with proper integration of modern scientifi c techniques and traditional 
knowledge is important. The use of chromatographic techniques and marker 
compounds to standardize botanical preparations has limitations because 
of their variable sources and chemical complexity. Correct identifi cation and 
quality assurance is indispensable to ensure reproducible medicinal quality 
of herbal drugs. Authentication is especially useful in case of those medicinal 
herbs that are frequently substituted or adulterated with other species or 
varieties morphologically and phytochemically indistinguishable. DNA-
based molecular markers have utility in the fi elds like taxonomy, physiology, 
embryology, genetics, etc. Extensive research on DNA-based molecular 
markers is in progress in many research institutes all over the world. DNA 
-based molecular methods have a great utility in the herbal drug analysis and 
widely used for the authentication of plant species of medicinal importance. 
This review provides a brief account of various DNA-based technologies that 
are useful in genotyping and quick identifi cation of botanicals with suitable 
examples.

Key Words: DNA-based molecular markers, Genetic markers, Herbal drugs, 
Authentication, Adulterant.

Introduction

Nature provides an endless source of materials for therapy which may be 
in the form of microorganisms, animals or plants. Plants have been used as 
medicines from time immemorial. Plants serve as an abundant, natural, 
renewable and an endless source of raw materials that are used widely for the 
treatment of various ailments. However, the identifi cation and authentication 
of the plant which can be used in the therapy is a major challenge, since 
unlike synthetic drugs, herbal drugs may vary in composition and properties. 
The herbal raw material is prone to a lot of variation due to several factors, 
the important ones being the identity of the plants and seasonal variation 
(which has a bearing on the time of collection), the ecotypic, genotypic 
and chemotypic variations, drying, storage conditions and the presence of 
xenobiotic (Dixit et al., 2008). Further medicinal principles are present in 
different parts of the plant like root, stem, bark, leaves, fl ower, heartwood, fruit, 
seed, rhizome, plant exudates or a plant as a whole.
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A study cannot be considered scientifi cally valid if the material tested is not 
authenticated and characterized such that the material can be reproduced 
(Wolsko et al., 2005). Consistency in composition and biologic activity are 
essential requirements for the safe and effective use of therapeutic agents. 
However, botanical preparations rarely meet this standard, as a result of 
problems in identifying plants, genetic variability, variable growing conditions, 
differences in harvesting procedures and processing of extracts, and above 
all, the lack of information about active pharmacologic principles (Shinde 
et al., 2009). Correct identifi cation and quality assurance of the starting 
material is therefore an essential prerequisite to ensure reproducible quality 
of these medicines which contribute to its safety and effi cacy. (Strans 2002; 
Peter, 2002). Development and enforcement of quality control standards have 
become crucial for regulatory authorities and industries due to global interest in 
botanicals as drug and dietary supplements (Matharu et al., 2010).

The quality of an herbal drug can be negatively affected by the use of 
inherent toxic herbs, by fraudulent action due to substitution or adulteration, 
by contamination, by misidentifi cation, by confusion of species, and by 
inappropriate labelling (Heubl et al., 2013). An estimate suggests that more 
than 60% phytochemical investigation carried out on market samples of Indian 
medicinal plants are based on wrong/adulterated samples procured from 
markets (Daniel, 2004).

Most of the regulatory guidelines and pharmacopoeias suggest macroscopic 
and microscopic evaluation and chemical profi ling of the botanical materials 
for quality control and standardization. (Joshi et al., 2004). Herbal medicinal 
materials are traditionally identifi ed by their organoleptic or microscopic 
characteristics, including size, shape, colour, odour, fl avour, texture and other 
physical properties. Although the methods based on these characteristics are 
simple, their accuracy strongly depends on the experience and expertise of 
the identifi er, who may or may not be aware of the subtle differences in the 
structures among related species. Moreover, the related species and the 
substitute or adulterant may share these characters, making this approach not 
so accurate. The chemical analysis is also not always reliable as the results 
may be affected by the age, physiology and storage conditions of the herbs, 
and many related species containing similar chemical components may hinder 
proper identifi cation. (Ganie et al, 2012). The phytochemical profi le of the plant 
has a special signifi cance as it has a direct bearing on the activity of the herbal 
drugs. The fi ngerprint profi les serve as guideline to the phytochemical profi le of 
the drug in ensuring the quality. (Pravin et al, 2012). However, Phytochemical 
profi les may vary according to how plant parts have been processed or specifi c 
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environmental conditions under which plants have grown. Furthermore, for 
many plant products, the marker compounds may overlap with those in related 
but undesirable species or in some cases, the chemical standards may be too 
rare or expensive or no marker compound may yet have been identifi ed for a 
particular botanical (Shaw et al., 2002).

Several herbal drugs on the market still cannot be identifi ed based on their 
morphological or histological characteristics. From the very beginning, herb 
authentication has presented a great challenge for people using them for 
medical purposes. Usage of a wrong herb may be ineffective or it may worsen 
the condition and may even cause death (Khan et al., 2009).

DNA based authentication technique is useful for the identifi cation of 
phytochemically indistinguishable genuine drug from substituted or adulterated 
drug. It has been reported that DNA fi ngerprint genome remain the same 
irrespective of the plant part used while the phytochemical content will vary 
with the plant part used, physiology and environment (Shrivastava et al., 
2009) Genotypic characterization of plant species and strains is useful as 
most plants, though belonging to the same genus and species, may show 
considerable variation between strains. Additional motivation for using DNA 
fi ngerprinting on commercial herbal drugs is the availability of intact genomic 
DNA from plant samples after they are processed. Adulterants can be 
distinguished even in processed samples, enabling the authentication of the 
drug (Mihalov et al., 2000). The power of discrimination of DNA based markers 
is so high that very closely related varieties can also be differentiated (Lum et 
al., 2006)

Studies have shown that the DNA can be generally isolated from fresh 
leaves, stems or roots but in some cases also from dried material, crude drug, 
extracts and even fi nished products such as herbal tea, tablets and capsules. 
With the improvements in molecular biotechnology and plant genetics in the 
past decades, genetic tools are considered to provide more reliability for 
authentication of herbal materials at the DNA level (Kumar et al., 2009).

This article gives a brief review of the potential DNA based techniques for 
the authentication of the herbal plants along with few examples of molecular 
methods based authentication of herbal plants.

DNA -Based Authentication Techniques

DNA-based authentication comprises various techniques which are used for 
analyzing DNA sequences and fi ngerprints. These techniques are employed in 
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various fi elds such as taxonomy, physiology, embryology and genetics and have 
been successfully applied in the fi eld of commercially important plants such as 
food crops and horticultural plants. The application of molecular methods to 
the authentication of Indian medicinal materials was initiated in the middle of 
1990s when DNA-based techniques were used for differentiation of accessions 
collected at different geographic regions, differentiation of inter- and intra-species 
variations, authentication of plants frequently substituted with species which are 
indistinguishable by macroscopic, microscopic or phytochemical methods, and 
for detection of adulterations. (Lum et al., 2006). DNA markers are reliable for 
informative polymorphisms as the genetic composition is unique for each species 
and is not affected by age, physiological condition and environmental factors. 
They are not tissue-specifi c and can be detected at any stage of organism 
development. Only small sample amounts are needed for most methods. This 
makes DNA-based methods interesting for authentication of fragile, animal-
derived and precious drugs. Despite these advantages, DNA-related techniques 
are not yet routinely used for authentication of medicinal plants/herbs as the 
methods are relatively expensive and as their application can be problematic in 
case of dried or processed materials.

Hybridization-based methods

Hybridization-based methods use cloned DNA elements or synthetic 
oligonucleotides as probes to hybridize DNA. The probes are labeled with 
radioisotopes or with conjugated enzymes which catalyze a color reaction to 
detect hybridization. DNA is either cleaved with restriction enzymes or fi rst 
amplifi ed by polymerase chain reaction (PCR), subsequently separated by gel 
electrophoresis and transferred to a solid support matrix.

Restriction fragment length polymorphism (RFLP) is a technique in which 
organisms may be differentiated by analysis of patterns derived from cleavage 
of their DNA. This method is mostly used in paternity cases or criminal cases 
to determine the source of a DNA sample, but also widely applied in genome 
mapping, marker-aided breeding and phylogenetic studies. In this technique, 
restriction polymorphisms are detected by using a hybridization probe 
(Zietkiewicz et al., 1994). The quality of the assay is highly dependent on the 
choice of the DNA probe. Two types of DNA probes can be used, namely 
tandem repeats which occur as clusters among chromosomes and dispersed 
repeats which are scattered all over the chromosomes. Shorter repeating 
sequences (generally fewer than six base pairs) which are repeated from a few 
to many thousands of times, are abundant in the eukaryote genome. They are 
called microsatellites or single sequence repeat (SSR) (Srivastava et al 2009).
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The major limitation of this method is its low sensitivity. It requires a large 
amount of high-quality genomic DNA, which is very diffi cult to obtain from 
processed herbal drugs. Also the stability and reproducibility are rather low 
because the quality of the assay highly depends on DNA quality and technical 
factors.

For Indian medicinal materials, PCR-RFLP is more suitable, as it requires a 
much lower amount of DNA. In this method a defi ned DNA sequence is fi rst 
amplifi ed by PCR and then selected restriction enzymes are employed to 
generate fragments unique to the respective species.

Polymerase chain reaction-based methods

PCR enzymatically multiplies particular DNA sequences or loci of a template 
DNA with the help of arbitrary or specifi c oligonucleotide primers.

It is not easy to standardize PCR-based authentication procedures for 
medicinal plants. Reasons for variations are different DNA polymerases used, 
different buffer formulations as well as different equipment used. Variations 
can be reduced if the same commercial kits or polymerase mixtures are used 
in each lab performing the same test. Problems also occur when the plant 
material of interest contains compounds such as phenolics which can interact 
with the DNA and directly inhibit DNA polymerase or damage the structural 
integrity of DNA. The way a plant is harvested, stored and processed can also 
infl uence DNA quality.

Various PCR-based techniques have been employed to authenticate and 
characterize medicinal plants, some of them do not require prior knowledge 
of the DNA sequence, for example Amplifi ed Fragment Length Polymorphism 
(AFLP), Random Amplifi ed Polymorphic DNA (RAPD), Arbitrarily Primed PCR 
(AP-PCR) and Inter Simple Sequence Repeat (ISSR); while for others, such as 
Simple Sequence Repeat (SSR), prior sequence information is required.

Amplifi ed fragment length polymorphism

This fi ngerprinting technique is based on the detection of multiple DNA 
restriction fragments by means of PCR amplifi cation and has the capacity 
to detect thousands of independent loci (Joshi et al., 2004). Genomic DNA 
is digested by appropriate restriction enzymes (preferably a hexa-cutter 
or tetra-cutter), which cut DNA at defi ned sequence sites. A subset of the 
resultant fragments is then ligated to synthetic double-stranded adaptors 
(DNA segments) at each end and subsequently amplifi ed using two specifi c 



Hippocratic Journal of Unani Medicine 188

adaptor-homologous primers. The amplifi ed and labeled restriction fragments 
are separated on denaturating gels or by capillary electrophoresis. The 
complexity of the AFLP profi les depends on the primers and restriction 
enzymes chosen and on the level of sequence polymorphism between the 
tested DNA samples.

The number of amplifi ed bands of the pre-selected PCR is usually so high 
that a second round of PCR (selective PCR with fl uorescent dyes) has to be 
performed to reduce the number of amplifi ed products. This is done by using 
primers that possess 1-3 additional bases at the 3’ end. Several combinations 
have to be tested for optimization (Zerega et al., 2002). Digestion, ligation 
and two rounds of PCR make this method expensive and time-consuming. 
However, it is a very reliable and robust technology, and it has been widely 
applied in screening DNA markers linked to genetic traits, parentage analysis, 
forensic genotyping and population genetics. However, the feasibility for the 
authentication of Indian herbs might be limited, because high-quality DNA, 
especially high-molecular-weight DNA, is required, which might be a problem in 
the case of processed or dried medicinal materials.

Arbitrarily primed PCR and random amplifi ed polymorphic DNA

These methods have been simultaneously developed by two groups in 1990. 
Basically, instead of using region-specifi c PCR primers or adaptors, one single, 
arbitrarily chosen oligonucleotide is used as both the forward and reverse 
primer in a PCR reaction. This sequence consists of about 10 nucleotides 
in case of RAPD and about 20 nucleotides in case of AP-PCR. A product is 
produced when the primer binds on opposite strands, in the reverse orientation 
and within an amplifi able distance. PCR fragments are generated from different 
locations of the genome, because there are multiple sites within the genome 
for the primer to bind. Thus, multiple loci may be examined simultaneously. 
Using series of different primers allows the generation of a genetic fi ngerprint 
of a plant or a specifi c species. RAPD analysis is a quick, rather easy and 
relatively cheap method; a major drawback is that reproducibility between 
laboratories has been shown to be low because the procedure is very sensitive 
to different PCR parameters, especially to slight variations in annealing 
temperature because of the low annealing temperatures required (Cheung et 
al., 1994). Nevertheless, RAPD and AP-PCR have extensively been used to 
study the genetic diversity of various Indian medicinal plants, to discriminate 
different plant population and to differentiate plant batches of different 
provinces.
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Inter simple sequence repeat (ISSR)

ISSR makes use of anchored primers to amplify simple sequence repeats. 
The primers are not totally arbitrary but are composed of repeated di-3, tri-3, 
tetra- or pentanucleotide motifs which are scattered throughout the eukaryote 
genome. As in RAPD analysis, a product is achieved when the same repeat 
is present in the two DNA strands within an amplifi able distance. Specifi city 
and reproducibility can be enhanced by addition of a different base at 3’ or 
5’(Kojoma et al., 2002). Because longer primers are used, the method is more 
reliable and less sensitive to annealing temperature than RAPD analysis; 
however, the annealing temperature has to be optimized for each primer and 
species DNA. Compared with AFLP and SSR analysis, the method is rather 
quick, straightforward and economic

Simple sequence repeat (SSR)

For this technique, prior sequence information is required. SSR markers or 
microsatellites (also termed simple sequence length polymorphism (SSLP) or 
sequence-tagged microsatellite site (STMD)) are tandem repeats scattered 
throughout the genome. They can be amplifi ed using primers that fl ank these 
regions. The technique has been successfully used to construct detailed 
generic maps of several organisms and to study genetic variation within 
populations of the same species as the markers are usually species-specifi c, 
their development is rather costly, but once they have been developed the 
method becomes quite inexpensive (Hussain et al., 2012).

Sequencing-based markers and microarray techniques

Concerning these techniques, DNA sequences from the nuclear and chloroplast 
genome are used for identifi cation of plants at several taxonomic levels. Certain 
sequences such as the 5S rDNA spacer and the internal transcribed spacer 
(ITS) regions between the 16S and 26S rDNA are highly variable and can thus 
be used for authentication at species level. Sequences such as nuclear 18S 
or plastidal rbcL, ndhF or matK however, are conserved among species and 
therefore suitable for discrimination at genus or family level (Ding et al., 2002).

Efforts are in progress to develop species-specifi c sequence-characterized 
amplifi ed-region (SCAR) markers to provide a more accurate method for 
authenticating the medicinal plants (Ganie et al, 2012).

DNA sequence-based techniques have widely been used for authentication 
of Indian herbs. Few examples of molecular methods based authentication of 
herbal plants are given below.
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Table Few examples of molecular methods based authentication of herbal 
plants

S. 
No.

Plant Name Family Plant Part 
Used

Method of 
authentication

Reference

1. Aconitum 
carmichaeli

Ranunculaceae Fresh Leaves PCR, 
sequencing; 
microarray 
silicon

Carles M., et 
al., 2005 

2. Aconitum napellus Ranunculaceae Leaves AFLP  Zerega 
N.J.C., et al., 
2002

3. Actaea racemosa, 
Actaea cordifolia, 
Actaea podocarpa, 
Actaea pachypoda

Ranunculaceae Leaves AFLP Zerega 
N.J.C., et al., 
2002

4. Adenophora 
hunanensis, 
Adenophora 
stricta, 
Adenophora 
tetraphylla

Campanulaceae Fresh, crude 
drug

PCR, 
sequencing

Zhao K.J., et 
al., 2003

5. Alisma 
canaliculatum , 
Alisma gramineum,
Alisma 
lanceolatum, 
Alisma nanum
Alisma orientale , 
Alisma plantago-
aquatica 

Alismataceae Dried 
Rhizome

PCR, 
sequencing; 
RFLP; ARMS

 Li X, et al., 
2007

6. Alocasia 
macrorrhiza

Araceae Fresh Leaves PCR, 
sequencing; 
microarray 
(silicon) 

Carles M., 
et al., 2005

7. Angelica acutiloba 
var. acutiloba, 
Angelica acutiloba 
var. iwatensis, 
Angelica acutiloba 
var. sugijamae

Apiaceae Fresh Leaves PCR, 
sequencing

 Hosokawa 
K., et al., 
2006.

8. Angelica acutiloba, 
Angelica acutiloba 
var. Sugiyamae 

Apiaceae Fresh Leaves RAPD; RFLP  Watanabe A, 
et al., 1998

9. Angelica sinensis Apiaceae Dried Root RAPD; RFLP  Watanabe A, 
et al., 1998
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S. 
No.

Plant Name Family Plant Part 
Used

Method of 
authentication

Reference

10. Arisaema 
heterophyllum

Araceae Fresh Leaves PCR, 
sequencing; 
PCR-SR

 Lin J, et al., 
2006

11. Artemisia aponica 
, Artemisia argyi 
, Artemisia 
capillaries, 
Artemisia 
iwayomogi, 
Artemisia 
keiskeana , 
Artemisia princes 

Asteraceae Fresh Leaves P CR , 
sequencing, S 
C A R

Lee M.Y., et 
al., 2006

12. Astragalus 
lehmannianus, 
Astragalus 
membranaceus 
Astraglus hoantchy

Fabaceae Leaves, roots 
(Fresh, crude 
drug)

PCR, 
sequencing

Ma X.Q., et 
al., 2000

13. Astraglus hoantchy Fabaceae Leaves, roots 
(Fresh, crude 
drug)

PCR, 
sequencing

Ma X.Q., et 
al., 2000

14. Atractylodes 
lancea

Asteraceae Fresh Leaves PCR , 
sequencing, S 
C A R

Lee M.Y., et 
al., 2006

15. Bacopa monnieri Scrophulariaceae Fresh Leaves RAPD  Darokar 
M.P., et al., 
2001

16. Cannabis sativa Cannabaceae Fresh Leaves ISSR  Kojoma M., 
et al., 2002

17. Cannabis sativa Cannabaceae Leaves, 
stems, 
fl owering 
heads (Fresh, 
dried)

RAPD  Jagadish V., 
et al., 1996

18. Cannabis sativa Cannabaceae Leaves, 
infl orescences 
(Fresh, dried)

AFLP  Datwyler 
S.L., et al., 
2006

19. Carthamus 
tinctorius

Asteraceae Leaf (Fresh, 
crude drug)

PCR, 
sequencing

 Ma X.Q., et 
al., 2001

20. Changium 
smyrnioides 

Apiaceae Dried Leaves RAPD  Fu C., et al., 
2003

21. Clitoria ternatea, 
Convolvulus 
pluricaulis, 
Evolvulus 
alsinoides 

Convolvulaceae Dried Leaves PCR-RAPD Ganie S.H., 
et al, 2012
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S. 
No.

Plant Name Family Plant Part 
Used

Method of 
authentication

Reference

22. Codonopsis 
pilulosa

Campanulaceae Dried Roots AP-PCR, 
RAPD

Zhang Y.B., 
et al., 1999

23. Codonopsis 
pilulosa

Campanulaceae Dried Roots AP-PCR, 
RAPD

 Zhang Y.B., 
et al., 1999

24. Corton tiglium Euphorbiaceae Fresh Leaves PCR, 
sequencing; 
microarray 
(silicon) 

Carles M., et 
al., 2005

25. Crocus sativus Iridaceae Leaf (Fresh, 
crude drug)

PCR, 
sequencing

Ma X.Q., et 
al., 2001

26. Cultivated Ephedra Ephedraceae Fresh Stem PCR, 
sequencing

Kakiuchi N., 
et al., 2006

27. Datura inoxia, 
Datura metel, 
Datura tatula

Solanaceae Fresh Leaves PCR, 
sequencing; 
microarray 
(silicon) 

Carles M., et 
al., 2005

28. Dendrobium 
acinaforme, 
Dendrobium 
aphyllum, 
Dendrobium 
aurantiacum,
Dendrobium 
aurantiacum var 
denneanum, 
Dendrobium 
brymerianum, 
Dendrobium 
ellipsophyllum, 
Dendrobium exile, 
Dendrobium 
falconeri

Orchidaceae Leaves, stems 
(Fresh, dried)

PCR  Ding X., et 
al., 2002

29. Fritillaria 
unibracteata

Liliaceae Dried Leaves, 
bulbs

PCR , RFLP  Joshi V.C., 
et al., 2005

30. Glehnia littoralis Apiaceae Fresh Leaves RFLP  Mizukami H., 
et al., 1993.

31. Glycyrrhiza glabra Fabaceae Dried samples RAPD Khan S., et 
al., 2009

32. Hemidesmus 
indicus (locally 
called Anantmool)

Asclepiadaceae Fresh and 
dried leaves 
and roots

RAPD Mathura et 
al., 2010
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S. 
No.

Plant Name Family Plant Part 
Used

Method of 
authentication

Reference

33. Lomatogonium 
oreacharis

Gentianaceae - PCR, 
sequencing; 
allele-specifi c 
diagnostic 
PCR

 Xue C.Y., et 
al., 2006 

34. Lycium barbarum, 
Lycium barbarum, 
Lycium barbarum 
var aranticarpum, 
Lycium barbarum 
var potaninii,
Lycium chinense 
Stemsum
Lycium dasy var 
rubricaulium, 
Lycium 
ruthenicum, 
Lycium truncatum

Solanaceae Dried Fruit RAPD  Zhang KY, 
et al., 2001

35. Medicago sativa Fabaceae Leaves 
(Fresh, dried); 
dried ground 
material

PCR, 
sequencing; 
RFLP

 Lum M.R., et 
al., 2005

36. Mirablis jalapa Nyctaginaceae Roots (Fresh, 
dried)

AP- PCR; 
RAPD

 Shaw P.C., 
et al., 1995

37. Panax ginseng Araliaceae Roots (Fresh, 
dried)

AP- PCR; AP- 
PCR; RAPD

 Cheung 
K.S., et al., 
1994;
Shaw P.C., et 
al., 1995

38. Panax ginseng Araliaceae Roots (Fresh, 
dried)

RAPD, 
sequencing; 
SCAR

 Wang J, et 
al., 2001

39. Panax ginseng Araliaceae Roots (Fresh, 
dried)

RAPD, DALP, 
sequencing

 Ha W.Y., et 
al., 2001

40. Panax ginseng Araliaceae Leaves, roots 
Fresh, crude 
drug

MARMS; 
PCR SSR; 
RAPD

 Zhu S., 
et al., 2003,
Hon C.C., 
et al., 2003,
Tanaka H., 
et al., 2006



Hippocratic Journal of Unani Medicine 194

S. 
No.

Plant Name Family Plant Part 
Used

Method of 
authentication

Reference

41. Panax japonicus Araliaceae Leaves, roots 
Fresh, crude 
drug

MARMS; 
RAPD; PCR, 
sequencing

Zhu S., et al., 
2003
Tanaka H., 
et al., 2006, 
Lee C., et al., 
2004

42. Phyllanthus 
reticulates, 
Phyllanthus 
urinaria

Euphorbiaceae Fresh Leaves RAPD, 
sequencing ; 
SCAR

 nyaneshwar 
W., et al., 
2006

43. Picrorhiza kurrooa Scrophulariaceae Rhizome 
tissue

RAPD, SSR Hussain 
M.A., et al., 
2012 

44. Plectranthus 
barbatus, 
Plectranthus 
grandis, 
Plectranthus 
ornatus

Lamiaceae Leaves AFLP Passinho 
S.H., et al., 
2006

45. Plectranthus 
barbatus, 
Plectranthus 
grandis, 
Plectranthus 
ornatus

Lamiaceae Leaves AFLP Passinho 
S.H., et al., 
2006

46. Pulsatilla vulgaris Ranunculaceae Leaves AFLP Zerega 
N.J.C., et al., 
2002

47. Rehmannia chingii, 
Rehmannia elata, 
Rehmannia 
glutinosa, 
Rehmannia henryi, 
Rehmannia 
piasezkii, 
Rehmannia 
solanifolia

Scrophulariaceae Dried Leaves PCR, 
Sequencing

Albach D.C., 
et al., 2007

48. Rhodiola 
chrysanthemifolia 

Crassulaceae Fresh Leaves ISSR-PCR  Xia T, et al., 
2002

49. Talinum 
paniculatum

Portulacaceae Fresh, dried 
Roots

AP-PCR; 
RAPD

Shaw P.C., et 
al., 1995

50. Vitex rotundifolia Verbenaceae Fresh Fruits 
and
leaves

ISSR-PCR  Hu Y., et al., 
2007
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Conclusion

In conclusion, DNA-based authentication methods have several advantages 
which make them suitable for the identifi cation of Indian herbs:

• The techniques are independent from the physical form of the material

• Only a low amount of material is required

• DNA-based markers represent the most basic signature of a living being 
and are therefore much less affected by environmental infl uences than 
phenotypic markers.

On the other hand, some limitations have to be considered:

• Some of the methods are strongly dependent on DNA quality, which might 
be a problem in the case of dried or processed materials

• Certain plant compounds or fungal contamination may also infl uence DNA 
extraction or PCR reaction.

To establish a marker for identifi cation of a particular species, DNA analysis of 
closely related species and/or varieties as well as common contaminants and 
adulterants is necessary, a very expensive and time consuming process.

The DNA-based investigation of herbal samples for unknown contaminants 
is at present extremely diffi cult and costly because of the broad spectrum of 
possible admixtures. More comprehensive databases of DNA fi ngerprints and 
DNA sequences comprising a wide range of plant species would therefore be 
required.

The application of DNA-related techniques in the quality control of herbs is 
also limited by the fact that the DNA fi ngerprint of a plant is the same for the 
whole plant, while the content of biomarker or marker compounds is often 
strongly dependent on the plant part. Moreover DNA fi ngerprinting might allow 
correct authentication of a plant but at present, it does not give information 
about the concentration of active constituents or marker compounds. A 
combination of DNA-related and phytochemical techniques is necessary for 
quality control applications. Finally, DNA-based techniques generally cannot be 
used for preparations containing herbal extracts, even though the successful 
authentication of herbal starting materials based on DNA extracted from small 
amounts of plant cells which are still present in herbal extracts and tinctures 
has been reported. However, more experience is required to evaluate the 
general feasibility of such a technique.
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DNA-related techniques are a valuable complement, but are suggested to be 
done in addition to macroscopic, microscopic and phytochemical methods, and 
would be of use especially in raw herbs with many species and those cases 
which are generally substituted.
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the author at the end of the paper. Authors should be cited in the text 
only by their surname(s) but their initial(s) should be shown in the 
bibliography.

 8. References to periodicals should include the name(s) and initial(s) 
of author(s), year of publication, title of the book, periodical, title of 
the article, volume number (Arabic numerals), issue number where 
appropriate, fi rst and last page number. Reference to books should 
include name(s) and initial(s) of the author(s), year of publication, 
exact title, name(s) of publisher, place of publication, page number.

 9. Reference should be cited in the text in parentheses by the name(s) of 
author(s) followed by the year of publication, e.g. “(Jain,1991)” except 
when the author’s name is part of the sentence, e.g. “Jain (1991) has 
reported that.” If there are more than two authors it is in order to put “ 
et al.” after the fi rst name, e.g., Khan et al., 1981.
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 10. Each table should be typed on a separate sheet of paper. Tables 
should be numbered consequently in Arabic numerals e.g. “Table 1, 
Table 2” etc., and attached to the end of the text. Tables should be 
provided with headings and kept as simple as possible and should be 
referred to in the text as “table 1” etc.

 11. Figures (including photographic prints, line drawings on strong white 
or transparent paper, and maps) should be numbered consequently 
in Arabic numerals, e.g. “Fig. 1 etc.” and attached to the text behind 
the tables. Graphs and diagrams should be large enough to permit 
reduction to a required size, legends for fi gures should be listed 
consequently on a separate sheet of paper. Photographs should be on 
glossy printing paper.

 12. The editors reserve the right to refuse any manuscript submitted, 
whether on invitation or otherwise, and to make suggestions and 
modifi cations before publication.

 13. Paper accepted by the editorial board will become the property of the 
CCRUM. No article or any part thereof may be reproduced in whatever 
form, without the written permission of the Editor-in-Chief.

 14. The editors and publisher are not responsible for the scientifi c contents 
and statements of the authors of accepted papers.
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