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ABSTRACT

Introduction: Guduchi (Tinospora cordifolia (Willd.) Miers) is a commonly used Ayurvedic herb, with wide range of
therapeutic applications. The plant is dioecious, however, this factor is not given proper consideration while collecting
the plant material for medicinal purposes. Minimal studies are available on male and female varieties of Guduchi.
Guduchi Satva, the aqueous extracted starchy material of Guduchi stem is a widely used and highly potent single drug
formulation. Factors such as type of species and stem size could affect the final yield and physicochemical profile of
Guduchi Satva. However, no published information on such variations is available so far. Aims and Objectives: The
present study is planned to evaluate quantitative variation and physicochemical profile in Satva extracted from male
and female varieties of Guduchi. Materials and Methods: Total ten batches (5 batches from each group) of Guduchi
Satva were prepared to get an average data and findings were systematically recorded. The obtained Satva was further
subjected to relevant physicochemical parameters, qualitative tests for various functional groups and total alkaloid
contents. Results: The study results revealed that average yield of dried Satva was more in female (3.18%) than male
variety (2.25%). Variations in Organoleptic characters were insignificant. All functional groups were found to be same in
each sample. Extractive values (water soluble extractive and methanol soluble extractive) and total alkaloid contents
were found bit higher in Satva from female variety. The obtained data can be considered as standard for future studies.
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INTRODUCTION

Tinospora cordifolia (Willd.) Miers. (Family: Menispermaceae), commonly known as ‘Guduchi’ or ‘Giloe’, is
a large, glabrous, deciduous, climbing vine. The stem is fibrous and the transverse section radially
arranged wedge shaped wood bundles™™. The stem is bitter, stomachic, cholagogue, diuretic, tonic, allays
fever and thirst, cleanses blood, hepato-protective, cures jaundice, burning sensation, urinary and upper
respiratory tract infections'®. Guduchi has been subjected to numerous chemicals, pharmacological, pre-
clinical and clinical investigations, and several compilations are available on the same. The
phenomenon of dioecy in plants is rarer and presently twenty five traditionally used plant species are
identified as dioecious. Different genders are reported to exhibit few differences such as in growth rates,
morphological and microscopical characters, and phytoconstituents levels®™®. Guduchi also show
dioecism, however harvesters harvest both male and female varieties of Guduchi stem without knowing
that which gender is more suitable for drug production.

Guduchi Satva (a whitish, aqueous extractable starchy substance from Tinospora cordifolia)[g] is indicated
in Daha (burning sensation) and Pittaja roga (Pitta predominant disorders)[w] Owing to its effectiveness in
febrile conditions, it is often referred as ‘Indian Quinine'[m].

During preparation of Guduchi Satva, quantitative variations are observed in final yield. Rao (1969)
reported yield of 0.48 % Satva with fresh stem and 1.20% with dried stem™. salunke P (1997) reported
extraction of 0.15 % of Satva with fresh stem™?. Sharma R (2012) obtained maximum vyield of Satva (2.7
%) from medium size (1.6-2.0 cm) fresh stems;m] another scholar reported maximum yield from 1.0cm-
1.5cm diameter fresh stems,m] while later a scholar found maximum extraction from 16—18 mm diameter
dry stems™. Factors such as differences in the species, size of stem, time of collection, maturity of plant
and geographical variations may be responsible for such variations.
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Furthermore, Standard Manufacturing Procedure of Guduchi Satva and
physico-chemical profiles are also well-documented in previous
studies™™ ™. Few differences in physicochemical profiles of male and
female Guduchi are observed in earlier attempts[m]. However, no
reports are available so far to find out comparative quantitative and
physicochemical variations in Satva extracted from male and female
varieties of Guduchi. Taking this in view, the present study has been
undertaken.

MATERIALS AND METHODS
Procurement and identification of Guduchi stem

Fresh male and female varieties of Guduchi, spreading over Nimba
(Azadirachta indica) tree (figure 1) were collected from the non-
polluted, wild areas near the campus of Abhilashi Ayurvedic college
and research institute, Abhilashi University, district Mandi, Himachal
Pradesh, in between date 05/02/2015 to 06/02/2015. Identification
was carried out on the basis of morphological data provided by earlier
study[m]. The plants were authenticated in the Pharmacognosy
laboratory of the same institute. For identification and authentication

help was taken from various available official Databases and floras™”
22)

Male Guduchi Female Guduchi

Figure 1: Male and female Guduchi collected from their natural habitat with
Neem tree

Mature fresh stems of 1.6-2.0 cm diameter were selected (figure 2),
cleaned to remove the physical impurities and washed thoroughly with
water. Two separate groups of male and female varieties were made.
Total 10 batches (5 batches from each group) of Guduchi Satva were
prepared to get an average data.

1.6-2.0cm

Figure 2: Stem diameter selected for pharmaceutical preparation
Method of preparation

1 kg fresh Guduchi stems were collected and washed thoroughly with
potable water. Stems were chopped into pieces of 1.5-2 inches,
pounded thoroughly into coarse slimy mass and and soaked in 6 times
water for overnight. The material was macerated thoroughly on next
day for about 1 hour and strained through four folded cotton cloth.
The filtered liquid was kept undisturbed for 4 hrs for sedimentation,
the supernatant liquid was decanted carefully and the starchy
sediment settled at the bottom was scrapped into a tray. Later, it was
air dried under running fan which took 2 hours and stored as Guduchi
Satva in airtight glass jars. Satva was Shankhabha (clear white) in
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colour. The pharmaceutical process is illustrated in figure 3. Similar
procedure was followed for remaining batches to maintain batch
uniformity.

A- Guduchi stem, B- pounded coarse slimmy mass, C- maceration, D- removal of

supernatant liquid, E- scrapping of white sediment, F- dried Guduchi Satva.
Figure 3: Unit operating procedure of preparation of Guduchi Satva
Analytical Study

Fresh Satva of both male and female Guduchi were analysed by
employing various analytical parameters. Organoleptic characteristics
(colour, odour, taste, touch, appearence) and physicochemical data like
pH value, loss on drying at 110°C, ash value, water soluble extractive
and methanol soluble extractive were recorded®. Qualitative analysis
for various functional groups[24’25] and quantitative estimations of total
alkaloids was also carried out™®. Average value for 5 batches from each
group was calculated and compiled in tables. (Table 2- 5)

RESULTS AND DISCUSSION

Fresh Guduchi was chosen for the study as classics instruct to use it
always in fresh state™®”). Guduchi, which grows encircling Neem trees is
said to be superior for therapeutic purposes, therefore Neem Guduchi
was collected from the natural habitat®®. The pharmaceutical process
was carried out by adopting the classical guidelinesm].

Male and female varieties of Guduchi were collected and quantitative
variation in Satva extraction was evaluated, as no any classical texts or
contemporary study have mentioned that which gender of Guduchi is
better for Satva extraction. Therefore Guduchi Satva was extracted
from both varieties to distinguish the best gender for achieving more
yield. The average values of pharmaceutical preparation of Guduchi
Satva from male and female varieties of Guduchi are detailed in table
1. It is evident from present study that the yield of Satva from male
and female stem was 2.25 % and 3.18 % respectively. The organoleptic
results of present study reveal that the colour of obtained Satva was
clear white in both varieties, which is consistent with classics where
“Shankhanibha” colour of Satva is mentioned” Y. Classical texts
mentioned the taste of Guduchi Satva as swadu (sweet),m] but few
experts of current scenario explain Guduchi Satva as slight bitter™ . In
present study Satva was found the tasteless, thus validated the
classical statements (table 2). The organoleptic characters showed
insignificant difference between Satva samples of both varieties.
Therefore the present study suggests that female variety should be
opted to obtain more Satva. An earlier study reported relatively higher
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starch and mucilage contents in female variety, suggesting that more
yield of Satva can be expected from the female variety;llg] and the
present study validates and supports the same.

Observations of physicochemical data (detailed in tables 3-4) revealed
no difference in pH values. The findings of loss on drying and ash value
also showed insignificant differences. Relatively higher extractive
values (water soluble extractive and methanol soluble extractive) and
total alkaloid contents in female variety. These findings are in
concordance with recent reports which suggest that female plant is

best for its therapeutic phyto-constituents as it is having a higher
concentration of metabolites than that of the male variety[34].

Qualitative tests were carried out to detect the functional groups (table
4). Alkaloids, carbohydrates and starch was present, while glycosides,
tannins, saponins, flavanoids, phenols, proteins and sterols were found
absent in both Satva samples. Though qualitative study didn’t revealed
any difference in both genders, future comparative studies are
requisite in this direction for quantitative estimation of levels of
present phytoconstituents in these plants.

Table 1: Average values of 10 batches (5 batches from each group) of Guduchi Satva

Parameters Male Guduchi Female Guduchi
Fresh Guduchi stem (kg) 1 1
Diameter of stem (cm) 1.6-2.0 1.6-2.0
Size of stem pieces (inch) 1.5-2.0 1.5-2.0
Total quantity of potable water (L) 4 4
Duration for soaking (h) 12 12
Total time taken for maceration* (min.) 30 30
Total time taken for sedimentation (h) 4 4
Total time for drying (h) 2 2
Total yield (g) 22.5 31.8
% yield 2.25 3.18
*maceration was carried out with potable water at room temperature.
Table 2: Organoleptic characters of Satva of male and female Guduchi
S. No. Parameter Results
Satva of Male Guduchi Satva of Female Guduchi

1 Rupa (colour) Clear white Clear white

2 Rasa (taste) Tasteless Tasteless

3 Gandha (smell) Not specific Not specific

4 Sparsa (touch) Smooth Smooth

5 Appearance Amorphous powder Amorphous powder

Table 3: Results of physico-chemical parameters of Satva of male and female Guduchi

S. No. Parameter Satva of Male Guduchi Satva of Female Guduchi
1 pH value 5.06 5.06
2 Loss on drying at 110°C (% w/w) 6.13 6.18
3 Ash value (% w/w) 0.65 0.64
4 Water soluble extract (% w/w) 22.48 24.09
5 Alcohol soluble extract (% w/w) 14.0 16.86

Table 4: Qualitative analysis of Satva of male and female Guduchi

S. No. Functional group Satva of Male Guduchi Satva of Female Guduchi
1 Glycosides -ve -ve
2 Alkaloids +ve +ve
3 Tannin -ve -ve
4 Saponin -ve -ve
5 Flavanoids -ve -ve
6 Phenols -ve -ve
7 Proteins -ve -ve
8 Carbohydrates +ve +ve
9 Starch +ve +ve
10 Steroid -ve -ve

+ve =present, -ve =absent

Table 5: Percentage of total alkaloid contents in Satva of male and female Guduchi

S. No. Sample Total alkaloid content (%)
1 Satva of Male Guduchi 0.27
2 Satva of Female Guduchi 0.34
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CONCLUSION

Yield of the Guduchi Satva largely depends on the size, environment,
geographical region and variety of plant. Present study concluded that
the yield of Satva from male and female stem was 2.25 % and 3.18 %
respectively. Thus the female variety is suggested to be opted to obtain
more Satva. The Organoleptic characters and functional groups were
found to be same in both samples. Extractive values (water soluble
extractive and methanol soluble extractive) and total alkaloid contents
were found bit higher in Satva from female variety. The obtained data
can be considered as standard for future studies.
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