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ABSTRACT
Gulancha Tinospora cordifolia)is an herb known as medicinal plant in different
countries of the World. A bioassay study of gulanaxtracts was conducted on
swamp cabbagenipoea aquaticp lady’s finger Hibiscus esculentysand tomato
(Lycopersicon esculentusvith their chemical investigation. The ethanotregt of
gulancha significantly enhanced germination pergt growth of shoot and root of
swamp cabbage, lady’s finger and tomato seeds aaahpeith control respectively.
Likewise, aqueous extract of gulunctedduced and delayed germination, growth of
shoot length and root length of this vegetable crblowever, the thin layer
chromatography (TLC) of ethanol extracts of gulancietected five compounds at
Hexane: Ethyl acetate (10:1, v/v). This study ewledn our knowledge on
understanding of chemical investigation of medicip&ant (gulancha) and their
effects on crop production.
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INTRODUCTION

Plants are the natural resources of different acgamd bio-organic compounds
essential for other living resources in the Wobdferent types of naturally occurring
organic, bio-organic compound have been isolatedh fplants. Most of them have
effective medicinal values, growth regulatory eféederbicidal and pesticidal effects
and also toxic values. The attention is being néddethe importance of rotation in
medicinal plant or between medicinal herbs andrathgps due to strong allelopathic
effects of medicinal plants (Rohan et al., 2005p@ut al., 2006; Nazir et al., 2007).
Plant extracts play an important role for incregsicrop yield influencing the

germination and growth performance (Roy el al., 20%ayed et al., 2012). The
availability of medicinal plants demands the isolat separation, purification and
characterization of physiologically active prin@plwhich are actually useful in the
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field of agriculture. The herb ‘Gulancharifospora cordifolia belongs to the family
Menispermaceae and is a glabrous climbing shrulmdailnroughout Bangladesh,
India, Myanmar and Sri Lanka. Typically, gulanchews in deciduous and dry
forests (Uddin et al., 2011). It is reported thatagcha has anti-spasmodic, anti-
inflammatory, anti-allergic and anti-oxidant projpes (Singh et al., 2003). The stem
is commonly used in dyspepsia, fevers, and urimggases. The root and stem of
gulanchaare prescribed in combination with other drugsraamti-dote to snake bite
and scorpion sting (Zhao et al., 1991). PremanathLakshmidevi (2010) examined
the anti-oxidant effects of leaves of gulancha aoted with hexane, chloroform,
methanol, ethanol and water. The water solubletiinamf gulanchdeaves fraction
has immune-stimulatory and disease resistance girepand potentially be used as
an immune-prophylactic agent (Alexander et al.,0Gulanchas widely used in
Indian ayurvedic medicine for treating diabeteslitosl (Stanely et al., 2001). It is
reported that the daily administration of eithecodlolic or aqueous extract of
gulancha reduces the blood glucose level and iseseglucose tolerance in rodents
(Grover et al., 2001). First report showed thatioes types of extracts of gulancha
having different bioactive compounds influence ggmination and growth rate of
crops (Aktar et al., 2012). Little is known abobetgrowth regulatory activity of
gulancha, therefore we investigated second timgribsvth regulatory activities on
seed germination of some vegetables.

The aim of the study is the investigation of growdgulatory effects of
different gulancha extracts on some vegetablesiswidtion of different bioactive
compounds from ethanol extracts of gulancha.

MATERIALS AND METHODS
Experimental site and design: The experiment was conducted in the laboratory of
Agricultural Chemistry, Hajee Mohammad Danesh Smenand Technology
University, Dinajpur, Bangladesh. The aqueous, rcfitsm and ethanol extracts of
gulancha were prepared from stem of gulancha pldr@.isolated extracts were then
tested on germination and growth of three vegesahidant seeds such as
tomatdLycopersicon esculentys)swamp cabbagenpoea aquatic)and lady’s
fingen(Hibiscus esculentuslChemical investigation was also carried out to iidgn
the effective extract. There were four treatmeajsyater or control (JJ, b) agueous
extract (), c) ethanol extract ¢) and d) chloroform extract ¢J were set up to
conduct the experiment.
Preparation of agueous extracts of gulancha: The gulancha stems were collected
from Chirirbandar under Dinajpur dristict. Diffeterextracts were prepared as
described previously (Aktar et al., 2012). In brigbout 50g of fresh and clean stems
were taken and cut into smaller pieces as well ashed by tap water to remove
debris. The cut pieces were mixed with 1000ml ofewand then blended to prepare
the aqueous extract. The aqueous mixture was &aadfto a 1000 ml reagent bottle.
The sample of aqueous mixture was then kept foodhat room temperature of
29+2°C and relative humidity of 85+5% with regular intak of stirring. After 72h
incubation of aqueous solution, the brownish armit dalutions were filtered through
three layers of filter paper (Whatman no. 1). Thesze transferred to another
1000ml bottle. The filtrates of individual plant teact were stored at room
temperature and used for treating the seeds oftafelgecrops along with water as a
control and other comprehensive study.
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Preparation of chloroform and ethanol extract of gulancha: Five kilogram green
and fresh stem was cleaned and chopped into smeaktgp The small pieces of stem
were sun dried for 7days, and then the stem wasl dry oven at 70°C for 48 hours.
For making powder the dried stem (2.6kg) grindiggghinding machine and obtained
2kg stem powder. The powder then dissolved in Blatesolute chloroform (96%)
and wait 72 hours for a suspension. These suspensiere filtered with thin and
clean cloth and finally filtered by filter paperh& suspension was dried by BUCHI
Rota vapor R-114 connected with BUCHI water bat88- at 70C. The dried
extract was weighed by digital balance. Then 5glenwas dissolved in 100ml water
and used for treating the seeds of vegetable atmpgy with water as a control and
other comprehensive study. For preparation of ethartract same procedure was
applied except using ethanol instead of chloroform.
Experimental setup of vegetable crop seed germination and growth: A series of
petridish for different treatments were used todumt this experiment. 15ml of
agueous, ethanol and chloroform extract were poumedeach clean petridish with
two sheets filter papers. Similarly, 15ml distilleslater was used for control
treatment. Then twenty five seeds of each vegetable were kept in each petridish
and each treatment was replicated into three tiriés. petridishes were kept in
natural diffused light under laboratory conditicats29+2°C temperature and relative
humidity of 85£5% after placing. 5ml of distilledater was used per day per petridish
to keep constant moisture. In the treatment cor(ffo), only water was added if
necessary per day per petridish. All subsequenérgbBons were recorded. After
setting the experiment, the germination percentaglesot length, root length and
completion of germination were recorded. Three oanlg selected seedlings were
taken from each replication of all treatments foeasurement of shoot and root
length. Finally, the root and shoot length dataeath replication for individual
treatments was averaged
Chemical investigation on effective extracts. Thin Layer Chromatography (TLC) is
one of the most important techniques to detectientify the number of compounds
present in a crude extract or crude compound. Thiyer Chromatography (TLC)
was carried on glass plates (slides) coated witicasigel G type 60 (BDH,
England).The detected compounds in iodine tank weesl to calculate the; Ralue
were calculated by using the formula (Furniss et1&i89).

_ Distancetraveledby thecomponent

o Distancetraveledby thesolventfront

Separation of compounds by preparative Thin Layer Chromatography: Fractions
were individually sseparated by preparative TLC salvent system (hexane:
ethylacetate 10:1 v/v). 20x20cm wide and 0.50mncktHPreparative TLC plate
(Merck, Germany) was used for this purpose. PrépardLC was used to separate
different components of a mixture after establighime solvent system for TLC. The
solution was placed along a straight line verticall right end to left of the plate by
means of glass capillary tube. The solvent was Hilenved to vertically in a large
solvent (same ratio) tank containing the solvemduas the mobile phase so that the
line containing the mixture stayed half inch abdve solvent level in the tank. After
the mobile phase moved over appreciable distahegylates were taken out and dried
in air. The appropriate zones corresponding toeckffit Rf values were detected by
exposing one side of the plate in iodine vapor with rest of the plates surfaces
covered by a clean glass plates. The relevant zmmeds were significantly indicated
compound were cut out from the plates and extrastgghrately with appropriate
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solvent. The solvent then removed under reducedspre to get the desired
compound.

Test for sterols of different purified compound: After purification of different crude
compounds, the isolated, purified compounds welgested to test for sterol by
following reactions (Salkowaski and Liebermann-Burchard reactjond8 small
amount of compound was taken and dissolved in ofdon and a few drops of
concentrate sulphuric acid were added to the swoluffhe color of the solution was
observed and recorded. A little amount of compowad dissolved in chloroform and
a few drops of concentrated sulphuric acid wereeddd it followed by 2-3 drops of
acetic anhydride.

Statistical analysis. The collected data were statistically analyses by u§lngcan’s
New Multiple Range Test (DMRT).

RESULTS
Effect of different extracts of gulancha on Lady’sfinger:
Germination percentage: The germination percentage was counted"h4” and 7
days presented in (Tablel). 1i°and 4" day germination percentage were varies
from each other. Interestingly, in"7day, the highest germination percentage was

found in T, (66.67%) while the lowest in;{44.0%).
Table-1: Effects of different extracts of gulanchaon seed germination of lady’s finger, swamp
cabbage and tomato seeds.

Germination (%)
Lady'’s finger Swamp cabbage Tomato

Treatments fond day | 4" day |7"day |2%day |4"day | 7"day |2%day | 4"day |7" day
T, 36.00a| 50.67a| 61.33a 36.00a 53.33a 76.020%B3 al | 58.67 a | 80.00 4
T, 12.00b | 29.33c| 44.00bh 13.33b 33.38b 61.3@167 b | 38.67b | 66.67 b
T, 16.00b | 41.33b| 66.67bH 32.00a 52.00a 80.00a 738.6 54.67a | 81.33 4
Ts 29.33a| 46.67ay 64.00p 17.33b 37.33b 62.67 al®020| 46.67 ab| 66.67 b

LSD (0.05) | 10.32 8.935 6.388] 12.4p 11.99 17.67 JF.17 13.84 10.98

Shoot length: Shoot length of lady’s finger at different dayseaftsowing was
significantly influenced by different gulancha edt (Table 2). The highest shoot
length of lady’s finger seedling was found in (3/661) at 8 DAS and lowest im At

11 DAS the highest shoot length was recorded.ir{5T737cm) and the lowest was
found in T; (Ocm), respectively. Thehoot growth performance of ladies finger was
gradually increased with time being. This is possdue to the effects and presence

of growth regulator or other bioactive substancethé ethanol extract of gulancha.
Table-2: Effects of different extracts of gulanchaon shoot length of lady’s finger, swamp cabbage
and tomato seedlings.

Shoot length(cm)
Treatments Lady'’s finger Swamp cabbage Tomato
5" day [8"day | 11"day | 5" day [8" day | 11"day | 5" day |8" day | 11"day
T 1.637a| 3.667a 5.380b 1.493pb 2.400a 2.840a 1.363E87b| 4.533a
T, 1.467b | 1.7508 0.000¢ 1.23h 2.250a 3.107b 1.6401393B. 2.527a
T, 1.617a| 3.563a 5.737a 1.653a 2.26a 4.583b 2.603.%/38 3.513a
T3 152b | 3.2803 5.163¢ 1.460ab 1.790a 1.503c 1.028302 | 2.970a
LSD(0.05) | 0.08935 0.6656 0.15418 0.3222 1.003 0.8§64.4853 | 0.9371] 2.247

Root length: Root length of lady’s finger at different days afsowing was also
significantly influenced by the effects of diffeteglancha stem extract (Table 3). At
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11 DAS the highest root length was recordedJi5T30cm) and the lowest was found
in T; (Ocm), respectively. Similarly, the presence ahsdioactive substances in the
ethanol extracts of gulancha might enhance thegaotth of lady’s finger.

Table-3: Effects of different extracts of gulanchaon root length of lady’s finger, swamp cabbage
and tomato seedlings.

Root length (cm)
Lady’s finger Swamp cabbage Tomato
5" day |8" day [11" day | 5" day [8"day |11"day |5" day | 8" day |11" day
T 1.3534a| 3.0173 5.033p 1.273a 2.793a 4.3807h12.770 abl 3.507 a
T, 1.257a| 1.330Qh 0.0d| 0.7667a 0.868 b 0.9683 @0lbl 1.600c| 1.417 K
T, 1.3404a| 3.1778 5.300p 1.247/a 3.087a 5.500H7h| 2.847 a| 4.437a
Ts 1.303a| 2.617 a 4.733c 1.047|a 2.837a 4.417983%]|1.693 b¢ 1.770b
LSD (0.05) | 0.6318] 0.712| 0.2364 0.61538 0.4476 0.626&1377| 1.111 1.092

Treatments

Effect of different extract of gulancha on Swamp chbage:

Germination percentage: The germination percentage of swamp cabbage seeds w
counted in ¥ 4" and 7 days presented in (Table 1). If' @ay, the height
germination percentage was found in (80.0%) and the lowest germination
percentage was recorded in(61.33%), respectively.

Shoot length: Shoot length of swamp cabbage at different daysr atwing was
significantly influenced significantly by the effiscof different leaf extract (Table 2).
The highest shoot length of swamp cabbage seedlag)found in 7 i.e. ethanol
extract of gulancha (2.267cm) at 8 DAS that watistigally similar to others. At 11
DAS the highest shoot length was recordedJ1i4T583cm) and the lowest was found
in Tz (1.503cm), respectively. The increased growth whmap cabbage root is
probably due to the presence of growth regulatomytioer bioactive substances in the
ethanol extract of gulancha

Root length: Root length of swamp cabbage at different daysr aftaving was
significantly influenced by the effects of diffetestem extract (Table 3). At 11 DAS
the highest root length was recorded in(3.500cm) and the lowest was found in T
(0.9633cm), respectively. Similarly, the increasedt growth is performed possibly
due to presence of some bioactive substances ethleol extracts of gulancha.
Effect of different extracts of gulanchaon Tomato

Germination percentage: The germination percentage of Tomato was counté@ijn
4™ and " days presented in (Table 1). Ifi @ay, the highest germination percentage
was found in 7 (81.33%) and the lowest germination percentagereearded in T
(66.67%), respectively.

Shoot length: Shoot length of tomato at different days after smwinfluenced
significantly by the effects of different extra¢iBable 2). The shoot growth Tomato
was gradually increased in ethanol extracts of giila. This is possibly happened
due the presence of some growth regulatory subesaincthe extract that enhanced
the growth performance in Tomato.

Root length: Root length of Tomato at different days after saywmas significantly
influenced by the effects of different stem extré@icdble 3). At 5 Days after sowing
(DAS) with the ethanol extract, of the highesbtreength was observed (1.983cm)
which was similar to J and T treatments, whereas the lowest root length (1.14 cm
was recorded in jTtreatment. At 14 DAS, The highest root length ahato was
found in T, (4.967cm) i.e. ethanol extract of gulancf@lowed by T, and T.
Conversely, the lowest root length was recorded,ifl.873cm). Similarly, the root
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growth was also enhanced compare to other treasmdimis is possibly due to
presence of some bioactive substances in the dtaaimacts of gulancha.

Chemical investigation of ethanol extracts of gulacha

Identification of number of compounds. Thin Layer Chromatography (TLC) of
ethanol extract of gulancha showed distinctly feenpounds at Hexane: Ethylacetate
(10:1 viv).

This result suggests that it may contain five digticompounds, designated as I,

F3 F4 and ks respectively (Fig.1). The amount of all fractiaststained after complete
separation wasrraction-1: 17 mg; Fraction-2: 7 mg; Fraction-3: 5mg; Fraction-4: 5.3 mg
and Fraction-5: 4.1mg.

Table- 4: R; values of detected components of gulancha.

Detected component Rvalue
R: 0.86
R, 0.71
R3 0.52
Ry 0.49
Rs 0.43

Chemical test for sterol for isolated fraction: The results of the different chemical
tests were presented in tabular form (Table 5). Agnehe different fractions
identified by chemical test, fraction 1 was showeditive (+ ve) in both Salkowaski
and Liebermann-Burchard reaction (Table 5). Thdicates that fraction 1 might be
sterol type of compound or compounds. The developnwé radish coloration
indicates the presence of sterol (Salkowaski reactrig. ). A slightly greenish color

development also indicates the presence of a glab@rmann-Burchard reaction).
Table- 5: Chemical tests of sterol for isolated fretions

Name of fraction Salkowaski reaction Liebermann-Buchard reaction
Fraction 1 +ve +ve
Fraction 2 -ve -ve
Fraction 3 -ve -ve
Fraction 4 -ve -ve
Fraction 5 -ve -ve

Solvent front
Fraction 1

Fraction 2

Fraction 3

Fraction 4

Fraction 5
Crude compound

Figure 1: Preparative TLC plate showing different fractions.
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Gulancha is a medicinal plant which showed antiaobal, cytotoxic and enhanced
immune system (Alexander et al., 20110; Uddin et 2011). Some researcher
examined only its medicinal activities. On the othand, fewer reports have been
found of gulancha on seed germination and seediingsth of crops. According to
our data, ethanol extract showed stimulatory effect seed germination and seedling
growth (root and shoot) of lady’s finger, swamp lzadpe and tomatoes. In contrast,
aqueous extract significantly delayed or reduceel germination, and seedlings
growth of these vegetables. These data were clos@yed to the previous results
conducted by Aktar et al., 2012. It was studiedt ttdferent extracts of some
medicinal plants enhanced the germination, andlisgsdgrowth of some vegetables
crops (Roy et al., 2012). The thin layer chromaapby data suggested that some
phytochemicals were presented in different extradtgulancha. These chemicals
might have stimulatory or inhibitory effect on crgmwth (Rohan et al., 2005; Roy et
al., 2012; Sayed et al., 2012). Some phytotoxiersbals were available in gulancha
that can be shown inhibitory effects on crop grovithaddition that, some chemicals
might be influenced the crop growth.

CONCLUSION

Gulancha aqueous extract inhibits the germinasbopt length and root length while
the ethanol extract enhance germination, shootthemgd root length of these
vegetable crops. It was also observed that ethextohcts of gulancha enhance the
percent germination, shoot and root length of swaaigbage and lady’s finger in all
respects comparison with other treatments. Thexefethanol extracts of gulancha
may contain some growth regulatory or other bigvacsubstances that triggered the
growth performance and germination of the testegbtables seeds. The outcomes of
the study improve our understanding of chemicaéstigation of important herbs in
the plant kingdom.
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