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ABSTRACT

The present study was aimed to determine anti-diabetic activity of Vitex nirgundo and Terminalia chebula by alpha
amylase inhibition assay. Powder of the herbal plants was subjected to cold maceration successively by petroleum
ether, chloroform, ethyl acetate, n-butanol and water for 72 hrs and the extracts were filtered. Extracts were
concentrated and weighed to get respective extractive values. Phytochemical screening was done to determine
congtituents present in every extracts. TLC fingerprinting done to determine the maximum congtituents present in
extracts of different solvents. The enzyme inhibition was determined by alpha-amylase inhibition assay by UV
spectrophotomter at 540 nm using standerd curve.
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INTRODUCTION

Diabetes is a chronic disorder in metabolism obohydrates, proteins, and fat due to absolutelative deficiency
of insulin secretion with/without varying degreeim$ulin resistande %

Diabetes is classified in to Type | diabetes (limsdependent diabetes), Type 2 diabetes (Non-imsidipendent
diabetes) and Gestational diabetes. Regardledsedfype of diabetes, patients are required to obiiteir blood
glucose with medications and/or by adhering to x@ra@se program and a dietary plan. Due to modatioiz of
lifestyle, non-insulin dependent diabetes mellitibecoming a major health problem in developingntoes. Oral
antidiabetic agents exert their effects by varimexhanisms: (1) stimulation of beta cells in thegoaas to produce
more insulin (sulfonylureas and meglitinides), i@reasing the sensitivity of muscles and othesuts to insulin
(thiazolidinediones), (3) decreasing gluconeogenbgithe liver (biguanides), and (4) delaying thsaption of
carbohydrates from the gastrointestinal tract @lglucosidase inhibitors). These treatments hawdr thwn
drawbacks, ranging from the developing of resistaanud adverse effects to lack of responsivenelssde segment
of patients population.

Alternative to these synthetic agents, plants pl®wa potential source of hypoglycemic drugs andadely used in
several traditional systems of medicine to predéabetes. Several medicinal plants have been iigatst for their
beneficial use in different types of diabetes. Hfilects of these plants may delay the developmémtiabetic
complications and correct the metabolic abnornealitusing variety of mechanisms. A considerable rnaf
plants were subjected to clinical trials and weoentl effective. Moreover, during the past few yearany
phytoconstituents responsible for antidiabetic@fdave been isolated from hypoglycaemic plants.

a-Amylase is an enzyme that hydrolyses alpha-borfdsrge alpha-linked polysaccharides such as staruh
glycogen, yielding glucose and maltose. It is theganform of amylase found in humans and other matana-
Amylase and a-glucosidase are key enzymes invoimestarch breakdown and intestinal glucose absmmpti
respectively. The inhibition of these enzymes clawslown the passage of carbohydrates into thedsimeam
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significantly decreasing the postprandial increa$eblood glucose level after a mixed carbohydraiet énd
therefore can be an important strategy in the memegt of type 2 diabetés

Terminalia chebula :has been extensively used in ayurveda, unani & leopathic medicine and has become
cynosure of modern medicine. The Sanskrit nameitéldr is rich with meaning, reffering to the yellish dye
(harita) that contains the god Siva (Hari, i.e. Hienalayas) and that it cures (harayet) all theeaégs. Its other
commonly used Sanskrit name, Abhaya, refers tofélaglessness’ it provides in the face of the diseaccording

to Indian mythology, this plant originated from theops of ambrosia (Amrita) which fell on the eanthen Indra
was drinking it. T. Chebula possesses a wide variety of activities like antipbiéal, antioxidant, antiviral,
anticarcinogenic, hypocholesterolemic, radiopravectantispasmodic & antipurgatféé & !

Vitex negundo L. (Verbenaceae) is a hardy plant, flourishing mainiyhe Indian subcontinent. All parts of the
plant, from root to fruit, possess a multitude bffmchemical secondary metabolites which impaniggrecedented
variety of medicinal uses to the plant. It is iet&ing to note that a single plant species fingsfastreatment of a
wide spectrum of health disorders in traditionad @olk medicine; some of which have been experimignt
validated. The plant is a component of a numberoofimercially available herbal formulations and aBs® shown
potential as an effective bio-control agent. Empieyt of techniques such as cell and tissue cultirdd provide
means of rapid propagation and conservation ofpthat species and, from the point of view of phjemistry,
give [gcg(])pe for enhancement of the quality and diyaof the bioactive secondary metabolites occyrin the
plant*

The roots, fruits, flowers, leaves and bark of mirgi have great medicinal value and are used falicimal purpose
externally as well as internally. Nirgundi is extrely beneficial in cough, asthma, bronchitis anflammatory
conditions of pleurd® %

MATERIALS AND METHODS

Powder ofVitex nirgundo andTerminalia chebula plants was collected in March 2011 from Shree Ak#kushadhi
Bhandar, Malad(west), Mumbai.

Preparation of plant extracts

Plant powder olVitex Negundo (leaves) and’erminalia chebula (fruits) were accurately weighed around 250 gm
for extraction. Extraction from powder was dong cbld maceration process for 72 hrs. successbglysing five
times quantity of petroleum ether, chloroform, éthgetate, N-butenol and water and filtered to edtacts of
respective solvents. Collected extracts were ewdpdrto get soft extracts by using rota evapor&oft extracts
collected after evaporation of water was weighed extractive values from each extracts were catedla

PHYTOCHEMICAL SCREENING

Preliminary phytochemical screening

The powdered of plants were extracted successivighypetroleum ether, chloroform, ethyl acetatdyutenol and
water by cold maceration process. Different exrastere screened for the presence of various graips
phytoconstituents using different chemical tests.

TLC finger print profile
Thin layer chromatography of the petroleum ethdéiproform, ethyl acetate.n-butenol and water extragas
studied.

Enzymatic Assay of Alpha-Amylase

Reagent preparation

1) Starch solution:

0.5% (w/v) Starch Solution (Starch) was prepared0mM Sodium Phosphate Buffer (pH-6.9)and solsailbn of
starch was done by heating the starch solutiandfass beaker directly on a water bath using eonhstirring for
15 minutes.

2)Colour Reagent Solution
Colour reagent was prepared by addition of Sodiotassium Tartrate Solution to 96 mM 3,5-Dinitrosglic Acid
Solution .With stirring, and was stored in ambeooed bottle and protedted from light.

3)0.2% (w/v) Maltose Standard Solution was prepared by dissolving rmaltnonohydrate in to distil water.
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4)Alpha-amylase Solution
Immediately before use, alpha amylse solution 2rhgirite cold distil water was prepared.

5)Standard Curve

A standard curve was ploted by pipetting (in niilits) the following reagents into a volumetricska And kept on
boiling water bath for exactly 15 minutes, and tkenl on ice to room temperature and Water wasc8dz0 ml in
each flask and Mix by inversion and record the AB%0for the Standards and Standard Blank using taldai
spectrophotometer.

For test incubation, test and blank solutions vpeepared.

For test solution preparation 1 ml starch solutweas equilibrated at 25°C and 1 ml freshly prepazedyme
solution was added and solution was mixed and iaiabat 25°C exactly for 0,1,2,3,6,12 and 24 mmthen 1 ml
colour reagent was added and solution was kepbdimgp water bath exactly for 15 minutes then cti@ solution
on ice to room temperature and 9 ml water was added

For blank solution preparation 1 ml starch solutveas equilibrated at 25°C and incubated at 25°Ctéxdor 3
minutes then 1 ml freshly prepared enzyme solutioth 1 ml colour reagent were added and solutionkeas on
boiling water bath exactly for 15 minutes then cti@ solution on ice to room temperature and 9 @lewwas
added.

Solutions were mixed and absorbance at 540 nmeasded using uv spectrophotometer.

Table 1: Reagents and their quantity for preparatio of standard curve

Standard Std1| Std2| Std3| Std4 Std5% Blank
0.2% w/v maltose solutio 0.2 0.4 0.4 0.8 1,0 E
Distilled water 1.8 1.6 1.4 1.2 1.0 2.0
Colour reagent 1.0 1.0 1.0 1.4 1.0 1.

Amylase Inhibitory Activity Assay

Crudea —amylase was dissolved in ice-cold distilled wateigive a concentration of 4 unit/ml solution. 18ta
(0.5% wi/v) in 20mM phosphate buffer (pH 6.9) contiag 6.7mM sodium chloride, was used as a substrate
solution. Experiments were performed with thredicepe determinations for each experiment.

40 ul of plant extract (20 mg/ml in DMSO), 1aDof distilled water and 4Q0 of starch were mixed in a screw top
plastic tube. The reaction was started by the mdaddf 20Qul of the enzyme solution. The tubes were incubated
25 -C for a total of 3 min. Final concentrations in theubation mixture were plant extract,1 mg/ml,53@ (w/v)
starch and 1 unit/ml enzyme. At intervals from #iddi of enzyme (1, 2 and 3 min), 2dGnixture was removed and
added into a separate tube containingipd @NS colour reagent solution (96mM 3,5-dinitrosglic acid, 5.31M
sodium potassium tartarate in 2M NaOH) and plao&ala 85C water bath. After 15 min, this mixture was ditlite
with 900l distilled water and removed from the water bathAmylase activity was determined by measuring the
absorbance of the mixture at 540 nm.

Control incubations, representing 100% enzyme #gtiwere conducted in an identical fashion replgcplant
extract with DMSO (4Qul). For blank incubations (to allow for absorbammeduced by the plant extract), the
enzyme solution was replaced with distilled wated the same procedure was carried out as aboveparate set
of incubations was prepared for the reactiort 8f0 min, adding samples to the DNS solution immiedijaafter
addition of enzyme.

Statistics:
Data are expressed as mean * standard error ohé¢b@. Statistical analysis was performed GraphHrain 5.0
software for analysis of variance (ANOVA) followéy Dunnett’s testp-Values lower than 0.05 were considered
as statistically significant.

RESULTS AND DISCUSSION

Preliminary physicochemical evaluation confirmeé tuthenticity and purity of the drug as the temtgformed
showed al the parameters such as ash value whithispecifications.
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The preliminary phytochemical screening showed phesence of alkaloids, carbohydrates, fixed oiteross,
Flavonoids, amino acids, proteins, and tannins.

The TLC fingerprinting showed the best separatiorchloroform and ethyl acetate extracts in bdtd plant
species using the mobile phase Toluene : Ethybseetormic acid : Methanol(3:3:0.8:0.2 v/v).

At 254 nm At 366 nm

JE! T2 T3 T4 T5 Ti T2 2 T4 Ta
Where: T1=Ethyl acetate, T2=Chloroform, T3=N-butenol, T4=Petrolium ether, T5= Water

Figure 1: TLC of Vitex Negundo leaves

At 254 nm At 366 nm

T3 T2 T3 T4 T T1 T2 T3 T4 T5

T1=Ethyl acetate, T2=Petrolium ether, T3=N-butenol, T4=Water, T5=Chloroform

Figure 2 : TLC of Terminalia chebula
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Enzymatic assay of alpha amylase:
Standard Curve of maltose.

Standard curve
1 -
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Figure 3 :Standard Curve of maltose.
Table 2 : Optimization of time for alpha amylase emymatic activity
Time(min) | Absorbance | Maltose liberated(mg)
0 0.1196 0.19
1 0.1639 0.24
2 0.2021 0.29
3 0.2607 0.35
6 0.2868 0.38
12 0.2931 0.39
24 0.3027 0.41
0.50 -
£ 040 - —_
=
E
= 0.30 -
v
wn
3
= 0.20 -
g
15
B 0.10 -
g
000 T T T T T 1
0 1 2 Time (minj 6 12 24
——maltoge liberated

Figure 4 : optimization of time for enzymatic assay

Figure indicates that as time increases the amofuntaltose liberated increases but after 6 miribains almost
constant till 24 minutes.so 6minutes is taken a®ffuime for inhibition assay

Calculation:
Determination of the milligrams of Maltose liberadtafter three minutes using the standard Curve.

Absorbance of test solution at 3 min was founda®2548 and the amount of maltose liberated was@.

Units/ml enzyme = (mg of Maltose released) (df)
Vdate of enzyme
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= 0.7x1
1
0.7 Units/ml of enzyme

So, stock solution of enzyme was made up of 2mg/ml

Therefore,

Units/mg solid = Units/mlenzyme
Mg solid/ml enzgm

= 0.7/2

0.35 Units/mg
So the crude enzyme contains 0.35 Units of alphdeasa per 1 mg.

Alpha amylase inhibitory activity assay

Table 3 : Comparision betweent +ve control and —veontrol

Extracts mg of maltose liberated(mean+SEM)
Control 0.34+0.033] 0.40+0.005 0.40+0.009 0.44+0.008.44+0.014

Chloroform | 0.36+0.026f 0.39+0.00p6 0.42+0.01  0.43%0.D 0.45:0.011

EA 0.31+0.016| 0.37+0.008 0.42+0.011 0.44+0.005 $£04014

Pet ether 0.27+0.008 0.32+0.009 0.42+0.004 0.4%#0,00.47+0.008

Water 0.28£0.01| 0.35+0.02 0.41+0.007 0.45+0.005 740402

0.5 - Comparision between control and -ve control

mg of maltose liberated

3 6

0 1 Time(mfh.)

m Control m®-vecontrol(CHCI3) m-vecontrol(EA) M -vecontrol(PetEther) m-vecontrol(water)

Figure 5: Comparision of +ve control and —ve contl group

Comparison of positive control with negative cohlbows no significance different which indicate @bsorbance
is produced due to plant extracts only.
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Alpha amylase inhibitory activity assay:
Alpha amylase inhibitory activity assay ofvitex negundo leaf

Table 4 : Alpha Amylase Inhibitory Activity Assay of Vitex negundo

Extracts mg of maltose liberated (mean+SEM
Control 0.34+0.033]  0.40+0.003  0.40+0.009  0.44+0.008.44+0.014
Chloroform | 0.05+0.004 0.06+0.004  0.09+0.003 0.1680@.| 0.21+0.014
Ethyl acetate| 0.16+0.004  0.21+0.038  0.19+0.015 #Da®9 | 0.26+0.010
N-butanol 0.0940.025  0.16+0.037  0.20+0.043 0.21#8.0 0.25+0.015|
Pet. Ether 0.29+0.015  0.32+.009 0.49+0.036  0428).030.46+0.024
Water 0.28+0.002 0.37+0.0080 0.41+0.0p3  0.43+0.00H45+0.008

0.6

Alpha amylase inhibitory activity of diff. extracts of vitex
negundg leaf :

mg of maltose liberated

0 1 time(min) 3 6

W Control

B Chloroform ***  mEA *** M n-butanol *** ®pet.ether ®BWATER

Figure 6 : Alpha-Amylase Inhibitory Activity of Dif ferent Extracts of Vitex Negundo

Comparison of different extracts of leaf with control *** p<0.001 compare to control.

Discussion :Extracts ofVitex Negundo leaf were investigated far-amylase inhibition assay. chloroform, ethyl
acetate and n-butanol extracts of leaf showed figgnit o amylase inhibition as compare to control’s resuligain
out of these thee solvent extracts ,chloroformagtsr showed good inhibitory action compare to othwdracts.
While other extracts (pet ether and aqueous) ekleaidn’t show any significant inhibition. Whichdicate leaves
are havingr amylase inhibitory potential.

Alpha amylase inhibitory activity assay ofTerminalia chebula

Table 5: Alpha Amylase Inhibitory Activity Assay of Terminalia chebula

Extracts mg of maltose liberated(mean+SEM
Control 0.34+0.033] 0.40+0.005  0.40+0.009  0.44+0.008.44+0.014
Chloroform | 0.15+0.053 0.20+.013  0.23+0.016 0.2086.) 0.26+0.011
Ethyl acetate| 0.38+0.032  0.41+0.004 0.47+0.029 D41 | 0.40+0.008
N-butanol 0.29+0.007 0.38+0.007  0.47+.025  0.45+0.14.48+0.011
Pet. Ether 0.32+0.043  0.2940.007  0.43+0.007 0.4, 0.42+0.013
Water 0.29+0.004 0.37+0.00B  0.41+0.0p4  0.44+0.007.444D.008
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067 Alpha amylase inhibitory activity of diff. extrect of Terminalia

05 - chebula.

0.4 A

0.2 -

0.1 A

mg of maltose liberated

0.0 -

3 6

0 1 2
time{min)

m Control m Chloroform *** ®mEA m®n-butanol mpet.ether mwater

Figure 7 :Alpha-Amylase Inhibitory Activity of Diff . Extracts of Terminalia chebula

Comparison of different extracts of leaf with control *** p<0.001 compare to control.

Discussion :Extracts ofTerminalia chebula Fruitswere investigated far-amylase inhibition assay. Chloroform
extracts of fruits showed significamtamylase inhibition compare to control’s resultsil& other extracts (ethyl
acetate , n-butanol, pet ether and aqueous) @$ filidn’t show any significant inhibition

Summary

Diabetes mellitus (DM) is a chronic disease causethherited or acquired deficiency in insulin sg@n and by
decreased responsiveness of the organs to seénstdih. Such a deficiency results in increasedodlglucose
level. Various synthetic agents have been develdpedhe treatment of diabetes but the completes dar the
disease has not been found yet. Herbal medicines &iso been investigated for their anti-diabetiteptial since
many years and thus plants provide invariable sofmcthe anti-diabetic drug development.

Many natural resources have been investigated wétspect to suppression of glucose production from
carbohydrates in the gut or glucose absorption ftbenintestinea-Amylase catalyses the hydrolysis of-1,4-
glucosidic linkages of starch, glycogen and varioligosaccharides and-glucosidase further breaks down the
inhibition of their activity, in the digestive traof humans, is considered to be effective to andiabetes by
diminishing the absorption of glucose decomposenhfstarch by these enzymes.

In this study we have investigated hypoglycemiceptitl of the Indian herlyitex Negundo and Terminalia
chebula by a amylase inhibition assay.

Preliminary physicochemical evaluation confirmeeé tuthenticity and purity of the drug as the temtgformed
showed al the parameters such as ash value whithispecifications.

The preliminary phytochemical screening showed phesence of alkaloids, carbohydrates, fixed oiteross,
Flavonoids, amino acids, proteins, and tannins.

The TLC fingerprinting showed the best separaiiorchloroform and ethyl acetate extracts in bdta plant
species using the mobile phase Toluene : Ethybseetormic acid : Methanol(3:3:0.8:0.2 v/v).

Vitex Negundo Leaf :

Extracts ofVitex Negundo leaf were investigated far-amylase inhibition assay. chloroform, ethyl acetahd N-

butanol extracts of leaf showed significanamylase inhibition as compare to control’s resultgain out of these
thee solvent extracts chloroform extracts showeadgahibitory action compare to other extracts ascdibed in
table no. 4. While other extracts (pet ether angeags) of leaves didn't show any significant intidsi. Which

indicate leaves are havingamylase inhibitory potential.
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Terminalia chebula Fruits:

Extracts ofTerminalia chebula Fruits were investigated fos-amylase inhibition assay. Chloroform extracts of
fruits showed significant. amylase inhibition compare to control as resukcdibed in table no.5. While other
extracts (ethyl acetate , n-butanol, petroleunereéimd aqueous) of fruits didn’t show any significehibition.

CONCLUSION

The results in the present study confirmed theakpinylase inhibitory action of both the plants sgedbut it was
observed thawitex Negundo had a far better influence as far as alpha amylaseibition was concerned .
chloroform , n-butanol and ethyl acetate extrafcthe leaf showed potential hypoglycemic activity Vitex
Negundo while only chloroform extract of the fruits showegotential hypoglycemic activity foferminalia
chebula, While other solvent of Extracts didn't show angrsficant inhibition ofo. amylase.

So, both plants might be a potential source of research for thattnent of hyperglycemia by reduction of post-
prandial glucose absorption

Acknowledgements

We would like to thank Dr. R.S Gaud, Dean, SchdoPbarmacy and technology and Technology Management
NMIMS, Mumbai for rendering enhanced facilities feisearch activities in the campus and all my &sefor their
never ending support.

REFERENCES

[1] Barar FSK. Essentials of Pharmacotherapeuticse@r&.Chand and Company Ltd: New De2@ipQ
[2] Devlin MT. Text book of Bio Chemistry. 4 th edn.iléyliss Inc: NewYork;1997.

[3] Ranjan C, Ramanujam Rurr Sci. 200283 1533- 38.

[4] Torben H.Curr Sci 200283: 1477- 82.

[5] Tripathi, V.N. et al.Sachitra Ayurveda, 740983

[6] Inamdar, M.C, et alnd.J.Pharm., 21:333 1959

[7] Singh, R.H.et alJ.Res.Ind.Med.,92(1974)

[8] Inamdar, M.C, et alnd.J.Pharm.,24:87 (976

[9] Abhang, R.Y Deerghayu, 2:3 (1976).

[10] Herbalcureindia.com as cited on"2&pril’ 2011

[11]Medicinal uses and biological activities of viteggundo, Vishal R TandonNatural Products Radiance,Vol 4
(3),May-June2005.

1.

14
Pelagia Research Library



