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Abstract---Herbal drugs are an integral part Indian medicinal
system. Among them two plants are extensively used in folklore
medicine system viz. Tribulus terrestris and Solanum nigrum
because of numerous pharmacological activities. Various
species of these plants are available, out of which some species
are more potent whereas others have very less pharmacological
potential. Therefore, identification of appropriate plant species
is very important in the process of drug discovery and
development. In the present study various physicochemical
parameters were employed to identify powdered samples of fruit
of Tribulus terrestris and berries of Solanum nigrum. These
parameters include colour, odour, and taste. The
physicochemical parameters evaluated for Tribulus terrestris
and Solanum nigrum were found as moisture content (4.81,
6.89 respectively), loss on drying (5.16, 11.18 respectively) total
ash values (7.44, 9.21 respectively) water soluble ash (4.081,
6.89 respectively), acid insoluble ash (0.81, 0.58) bulk density
(0.50, 0.71) and tapped density (0.42, 0.65). The preliminary
estimation of phytoconstituents were done by using TLC with
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different solvent systems and the Rf values were compared with
standard. The Amax obtained for Tribulus terrestris and
Solanum nigrum was found to be 20lnm and 267 nm
respectively.

Keywords---Tribulus terrestris, Solanum nigrum, authentication,
physicochemical properties.

Introduction

Plants were always an integral part of medicinal system all over the world
including Unani, Chinese and Ayurveda due to their medicinal and
nutritional properties (Annan K, Houghton PJ 2008). The traditional
Indian medicine system employs a myriad of flora due to their ease of
availability in local ambience. The therapeutic efficacy of these plants
depends upon the purity of phytoconstituents. The composition of
phytoconstituents varies in different species of same plants and hence the
qualitative and quantitative assessment is considered as a critical
parameter in identification of medicinal plants (Raskin I et al 2002).

Physico-chemical assessment of crude drug involves validation of its
identity and determination of its quality, purity and determination of
adulteration. The evaluation of crude drug is essential due to 2 major
factors i) Disparity of phytoconstituents in the drugs ii) Substitution and
adulteration. Over the years, the nature and degree of evaluation of crude
drugs has undergone a systematic changes. Initially, the crude drugs were
identified by comparison only with the standard description available
(White PJ, Brown PH 2010). Presently, due to advancement in the
knowledge and techniques, evaluation of crude drugs includes
determination of active constituents present in the crude drug along with
organoleptic analysis. Pharmacognostic evaluation is the initial step to
confirm the identity and to assess the quality and purity of crude drug.
With the advent of separation techniques and instrumental analysis, it is
possible to perform physical evaluation of a crude drug, which could be
both of qualitative and quantitative in nature. Tribulus terrestris Linn. &
Solanum nigrum Linn. are among the prominent medicinal plants in Indian
folklore medicinal system owing to their effectiveness in various ailments
(William Omuketi Emitaro2017, Romana Rashid 2017). These two
medicinal herbs has a number of many species, out of which some are
therapeutically effective whereas few are therapeutically inactive. Selection
of appropriate species is very important for the pharmacological activity of
plants. The organoleptic and physicochemical parameter are considered as
important parameters for determination of appropriate species (Atanu U
2010, Rauf A, Waseem M, Rehman S 2019).
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Materials and Methods

Plant Collection and Authentication

The berries of Solanum nigrum Linn and fruits of Tribulus terrestris Linn
were purchased from local market during their favourable season (Table
1). The authentication was carried out at Sri Vankateshwara University,

India having voucher numbers 0869, 0540.

Table 1. Plant details

S.No | Plant Common  Part of plant taken for Collection
__ species{Family) ___ name | activity month
1 Tribulus terrestris L, Gokhru  Frust June
[ Zygophyllaceae) December
2 Solanum mgrum L. Makoi  Berries September-Nov

[Solanaceae)

Sample Preparation

The authenticated plant material was washed thoroughly under running
tap water and shade dried. The dried berries of Solanum nigrum Linn and
fruits of Tribulus terrestris Linn was ground into powder form. The
powdered plant material was stored in air tight jars for evaluation
purpose.

Estimation of Organoleptic and Physicochemical parameters

Organoleptic evaluation involves the assessment of colour, odour, taste
and appearance of powdered plant samples. The physicochemical study
comprises of evaluation of successive extractive value of powdered
samples in different solvents, moisture content, total ash values, acid
insoluble ash values, water soluble, and loss on drying, bulk density
(Chhatre S 2014).

Extract Preparation

The 2 different methods were adopted for preparing various extracts of
berries of Solanum nigrum Linn and fruits of Tribulus terrestris Linn viz.
continuous sequential soxhlation and hot maceration with solvents like
petroleum ether, chloroform, ethylacetate, hydro alcohol (40:60) and water
maintaining temperature not more than 400C for 72 hours (Khandelwal K.
R 2002, Rauf A, Waseem M , Rehman S 2019). The extracts were dried to
calculate extractive values and stored in air tight container for further
usage (Mukharjee PK 2008, Indian Herbal Pharmacopoeia 2002). The
extractive values were calculated by using following equation -O1:
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Extractive value Y%= Wt. of dried extract

Wt. of plant material
x100 [eq.01]

Moisture content Determination

The moisture content in the powdered sample of berries of Solanum nigrum
Linn and fruits of Tribulus terrestris Linn was measured by using Karl
Fischer apparatus. The methanol used in this method was freed from
moisture content and 200mg of powdered form of both plants were used to
measure moisture content. Initial and final readings of burette were
recorded (Toshiyuki Osakai 2017). The moisture content in the sample was
calculated by using following equation.02:

"% Moisture content=(K.F in ml xMDF x100)/(weight of the sample") [eq.02]
Where, MDF stands for Moisture Determining factor of
K.F=5mg/ml

Loss of weight on drying

In a petridish 20 gm of drug was taken and subjected to heating at a

constant temperature of 1050C afterwards cooled in a desiccator and
weighed and repeated the process until constant weight. The process was
repeated till two successive weights were persistent (Jenkins )-
The %w/w loss in weight was calculated by using equation 03 given
below.

Total Ash:
%1Loss on drymg= Loss in weight of sample x 1 (00 [eqos]

weight of sample

In a pre-weighed silica crucible, 2 gm of plant sample was ignited at

temperature 8000C in a muffle furnace till sample is carbon free then it
was cooled down in desiccator at room temperature and weighed
(Mukharjee PK 2008). The total ash percentage was estimated by using
following equation 04.

Total ash= Final wt. of crucible and sample after ignition

x100 [eq.04]
Initial wt. of crucible and sample

Water Soluble Ash

The total ash achieved was boiled for 5 minutes with 25 ml water and the
insoluble content was transferred on an ash less filter paper which was
treated with hot water and incinerated in a crucible for 15 minutes at a

temperature not more than 4500C. The left residue was weighed and
subtracted from the obtained total ash. The content of water soluble ash
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was evaluated with reference to dried plant material (Mukharjee PK
2008).

Acid Insoluble Ash

The acquired total ash mixed with 25 ml of dil. hydrochloric acid was
boiled for 5 minutes. In gauch crucible or an ash less filter paper insoluble
content was transferred and washed with hot water followed by
incineration to obtain constant weight. The content of acid insoluble ash
was evaluated with reference to air dried plant material (Chase CR, Pratt R
1948).

Poured Bulk Density: 50 gm of plant material was poured into graduated
cylinder and the volume occupied by the plant powder was recorded
(Rajani M, Kanaki 2008, NS Lachman L et al 1991)

Tapped Bulk Density: 50 gm of powdered plant was transferred into a
graduated cylinder (volume occupied recorded) and allowed tapping for 15
minutes on Bulk density-tapped density apparatus (Rajani M, Kanaki
2008, NS Lachman L et al 1991).

Bulk Density and tapped density was obtained by employing following
equation 05, 06:

Mass of the sample taken (gm)

Bulk density=
Initial volume of sample (ml)
[eq. 03]

Tapped density= Mass of the sample taken (gm)

Final tapped volume of sample (ml)

[eq.06]
UV-Spectroscopic overlay

The solution of 100 ug/mL of both the plant samples were prepared
(ethylacetate and hydroalcoholic extract) and analysed in UV-1800
Schimadzu for Amax (Gitu Pandey, Brahmeshwar Mishra 2013).

Thin Layer Chromatography (TLC)

Thin layer chromatography of extracts of the both the plant extracts was
carried out on TLC silica glass plates using different mobile phases and
they were sprayed visualizing reagents for identification of spots on the
developed TLC plates. The Rf values of the spots calculation was done by
using the following equation 07 (Gupta MM, Sharma RK 1996, Zafar R,
Lawani M 1989, Indhumathi.T, Dr. S. Mohandass 2013)
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Result and Discussion

Distance travelled by spot

Rf value=
Distance travelled by solvent [eq.07]

Estimation of organoleptic and Physico-chemical parameters

The assessed organoleptic parameters for both the plant samples are
summarized in table: 2(Organoleptic parameters evaluation) which
depicted that Fruits of Tribulus terrestris are moderately coarse having
greenish yellow colour with agreeable odour and bitter taste while the
berries of Solanum nigrum was in fine powder form having brownish black
colour with agreeable odour and bitter taste. The moisture content present
in Tribulus terrestris and Solanum nigrum was found to be 4.0 and 10.27
respectively. Loss of weight on drying was found to be 5.16%w/w,
11.18%w/w for Tribulus terrestris and Solanum nigrumrespectively.

The ash values for Tribulus terrestris and Solanum nigrumwere found to be
considerable total ash -7.44, 9.1, water soluble ash -4.81, 6.89, and acid
soluble ash-0.81, 0.68 respectively. The tapped density was evaluated as
0.42, 0.65 while Bulk density was found to be 0.50, 0.71 for Tribulus
terrestris and Solanum nigrum respectively. The results are provided in
table 3. (Physicochemical parameters estimation).

Table 2. Organoleptic parameters evaluation

COLOUR APPEARANCE ODOUR  TASTE
1 Tribulus Greenish  Moderately Agreeable  Bitter
terrestns with o Coarse :
(fruit) tint  of
yellow
2  Solanum nigrum Brownish Finepowder  Agresable Bitter
Berrics) Black

Table 3. Physicochemical parameters estimation

Tribulus terrestris Solanum nigrum

(fruit) (Berries)
1. Total ash 744 921
2. Aaid insohable ash 0.81 0.58
3. Water soluble ash 4.81 6.89
4. Moisture content 4.0 10.27
5. Loss on drving 5.16 11.18
6. Bulk density 0.50 0.71
7. Tapped density 0.42 0.65
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Extractive Values

The percentage yield for the extracts prepared by 2 different methods are
given in table: 4 (Extractive values). The soxhlation method was found to
be more productive using petroleum ether as solvent while hot maceration
method was more productive with hydroalcoholic solvent for Tribulus
terrestris. The percentage yield of Solanum nigrum berries in each solvent
was relatively more than Tribulus terrestris fruits.

Table 4. Extractive values

Petroleum 2.78 5.915 1.64 3.18
ether

UV Spectroscopic Overlay

The figure 1. Shows the Amax obtained by UV spectroscopic method wherein
SN-HA, SN-EA stands for Solanum nigrum hydroalcoholic extract and
ethylacetate extract of 100ug/ml concentration respectively and Amax was
found to be 267nm. The Amax for Tribulus terrestris fruit extracts (HA-
hydroalcoholic, EA-ethylacetate) was found to be 201nm.

Thin Layer Chromatography (TLC)

The different solvent system used for TLC revealed different spots for
both the plant extracts. With the usage of Toluene: Ethyl Acetate in the
ratio of 14:1 for Tribulus terrestrisextract it shows 2 spots having Rf value
of 0.24, 0.52 and Toluene: Acetone: Methanol: NH3 (20: 20: 3: 1 v/v)
system with visualizing agent Freshly prepared Dragendorff’s reagent gives
1 spot of Rf value 0.38 while the solvent system of Methonol: acetic acid
(9:1 v/v) showed 3 spots having Rf value of 0.48, 0.65, 0.84. These Rf
values for phytoconstituents belongs for alkaloids and flavonoid class.
The solvent system Chloroform Methanol in the ratio 95:5 revealed 2 spots of
Rf value 0.19, 0.25 for Solanum Nigrum extract. Two spot has been showed
up in solvent system of Toluene: Acetone: Methanol: NH3 (20: 20: 3: 1 v/v)
having  Rf value of 0.27, 0.39 and with the solvent system Acetone Water:
Conc. ammonia (90:7:3 v/v) showed one spot having Rf value of 0.42.
The calculate Rf values for different spots belongs to flavonoid family.



e e e L e N )

10793

2P GT R V4 2

Figure 1. Overlay of Solanum nigrum berries and Tribulus terrestris fruits

extracts

Table 5: Thin layer Chromatography of Tribulus terrestris and Solanum nigrum

extracts
Plant Solvent Visualising No. of spots | Rf values
extract system agent
Tribules terrestris
1 Toluene: Amsaldehyde | 2 0.24, 0.52
Ethyl Acetate | H2S0u +
{1d:1v/vi Heaung
11002C) for 10
min
2 Toluene: Freshily 1 038
Acctone: preparec
Methanol— Dragendorfis
NH3 (20 - 20 : | reagent
== 1,
viv)
3 Mothanol: lodine 3 0.48.0.65,0.84
acetic acid chambser
9:1/v/v)
Solanum nigrurm
1 Chloroform Freshly 2 0.19, 025
Methanol preparod
o95:5 Dragendorfis
resgent
2 Toluen= Ethyl | Amsaldehyde. | 2 0.27,. 0.39
acetale HaSOw +
Methanaol Heating
Formic acud | (1000C) for 10
4.5: 3:6:1 T
a. Acetone Dragendorifls 1 032
Water reagent
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Conclusion

The physicochemical properties of powdered samples of fruits of Tribulus
terrestris and berries of Solanum nigrum are comparable with the standard

specifications.
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