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Obesity is one of the leading causes of many chronic diseases. As a consequence, a
decrease in the chances of obesity is likely to be important. Practically, the effective treatment of
patients with obesity medicine is taking medicine which is known as Orlistat. It is an over-the-
counter (OTC) medicine available in the marketplace. Due to the mechanism of Orlistat, it is an
inhibitor of pancreatic lipase activity. Moreover, Its function is to digest triglyceride from a large
lipid molecule to a small fatty acid and glycerol. Therefore, screening of natural products in
discovering new drugs which can inhibit the function of lipase enzyme and decrease in the rate
of lipid absorption.

Gymnema /nodorum is a plant in Asclepiadaceae family which has a property value for
reducing blood glucose. The major active substance of this plant is gymnemic acids which can
inhibit alpha-glucosidase enzyme. However, the research which focuses on the inhibition of
pancreatic lipase enzyme from G. inodorum has never been reported. The beginning of the study
had found that the crude ethanol extract of G. inodorum showed 75% inhibition of pancreatic
lipase enzyme at concentration of 1 mg/ml. Hence, the objective of the study is to find active

substances in G inodorum. In this study, a
triterpenoid  glycoside, GI1 was isolated from
G. Inodorum. Furthermore, the structure of GI1 was
proved by spectroscopy technique and comparison
with previously reported data. On the contrary, Gl1
was devoid of pancreatic lipase enzyme inhibitory

activity and free redical scavenging activity.
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wsvmdsnnldFuansatinan G sytvestre TnsSouifisudungumyusnitlddu chitosan Sy
ansfilgrdlunsanseiulesuluidenfifusansam wuiransaiaan G sylvestre Sandlunns
amimtindlunyusvuaranseduveslasndivolsd  wilifgvslunmsansedulatuiomeludon
wazdiolSoufioulsz@nia iy chitosan wdmuiasaneein G sylvestre SiuszanSnnd
founin”

nmsdunugrslunsanssiulasnfwelsd sufamintndalnesuvomyusnluas
afafildann G sptvestre Faduiinluanaideafuiuindenvilieusddavidamuaulaioy
Anwngyilumsanseiuluiulusinden Tnsnnnsnwidassunuiansasaneuludiy
wmueavesinieanfinrududu 1 me/ml annsadudueulesd pancreatic lipase liSesaz

[

75 fanupuInvidsdianuaularsfinwmansiesngnslulnidusnsiely

B. Gymnema inodorum

g‘ih?i 2 uanadulniTen
- doyarly
%a’%mmmam% Gymnema inodorum Decne.
Gymnema inodorum (Lour.) Decne.
9A Asclepiadaceae
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unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
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Lﬂuuﬂmay‘ammummwaﬂﬂiwwuﬂimﬂpuwuﬁwmmummmwmm
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



15

YodU Weaen, 1Feann, Aneenn, dnideann, Anna, §nduen, dnigaan,

v v 1w < v Y v ' 1w Al A o
gnihuln, NN, By, Andauln, ndgiu wavmseduln

Y I

- assnaauitutiu uAld winda wiui Snwilsaviosyn Urgsiudeu anseiudinnaluieon

q

vadlsprumiu  legldeendounselugeuduiuinawien AuvavauwnuliUay 2-3 UM

aunsasunulase astietidugaukaraniuUlean

- dnwaziialy

Y v A v & 2/ & =] v =
sudn@eamdaduldiondes el ey
gnavedaTuegiveny adududiden dvueudu
! ¢ ] A A
FuAugnaNsUsEINM 0.5-5 cm nduiiegivile
AuveiuaziihgdresguY

= Y o 5
EU‘V] 3 LLAAIBUNNLYEIA

Tuduludes esnandeilugnsadiuiu dnuoe
maﬂuﬂugﬂ%w’%agﬂﬂaﬁ Uaneluwmay  Taulu

' a A g ~ 2 v ~
wiay  a@uvevlussunsaidurduaniey  Tudl
YUIAMNNUTEIN 9-11 cm  wazeUseun
145-18.5 cm whululudidendy vedluiidosu
A1 Btuseulddvy Aulugniuseana 3.5-6 cm

@ 5
SUN 4 wansludnidiean
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v A [ 1 oA a 1
NNLYEIAIDNADNLUUYDLUUEVIDULIYIDDU

nondoeilvuiadnna  dusuaugnansUsza
5-6 mm

] Y IS 5
JUN 5 LAAIADNNNLTEIN

Andesneennaluiln  dnvazadiegunsielid
IS IS =3
By meluiiugn

'
=

U S 5
EU‘V] 6 LERINANNLYENA

- Jayan1sAnwngINURNIGeIR

NASAN®IVBY Shimizu wagpmuglula.A. 2001 LavinAsAN®IRANUENNUSTENING
TassaonaaiivesansatafildandniBesaniugrdlunisanseduinaludon  wuidars
%ﬁwﬁL‘fluam’ilszﬂauﬁﬁmmﬁm%ﬂm 1A GIA-1, GIA-2, GIA5 Way GIA-7 fauanslunngiad
3 ?fqmiﬂgﬂ 4 Szjﬁmﬁuayﬁuﬁ‘sum (3B,40L,16B)-16,23,28-dihydroxyolean-12-en-3-yl-B-D-

glucopyranosiduroic acid”™
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= s Ad o Yy v a 24
AITNN 3 LLﬁ@I\‘l@\‘iﬂ‘UiBﬂ@‘U‘Vl'NLﬂuwaﬂﬂlﬂﬂqﬂi‘Um@QNﬂLSUEN@I']

foas  awsluiena  wmiinluana Foi3unmu IUPAC

GiA-1 CyoHesO14a 796 (3B,16B,2201)-16,28-dihydroxyolean-12-en-3-yl-O-
B -D-glucopyranosyl- B-D-glucopyranosiduronic
acid

GiA-2 C36H5501 650 (3B,401,16B)-16,23,28-trihydroxyolean-12-en-3-yl-
B-D-glucopyranosiduronic acid

GIiA-5 CisoH75017N 961 (3B,40,,16B,2200)-22-(N-methylanthraniloxy)-
16,23,28-trihidoroxyolean-12-en-3-yl-3-O-B-D-
glucopyranosyl- B-D-glucopyranosiduronic acid

GIA-7 CgaHesO1N 799 (3B,40,16B,2200)-22-(N-methylanthranil-oxy)-

16,23,28-trihydroxyolean-12-en-3-yl- B-D-

glucopyranosiduronic acid

Ingdnuaglasainweanne 4 viadauandlugun 7

Y

SUT 7 uanslasaadneued GIA-1, GIA-2, GIA-5 way GIA-7

INNITNAAINUIN GIA-2, GIA5 Uaz GIA-7 wansguslunmsilinauiiloseuuiiim

aldnuusmiinnsaanediiiosannisaadsunanisldnglaadaduuna masnundnves

nauileley wenanll GiA-2, GIA-5 uaz GIA-7 Saanunsaanusinuniseadunglaaiiing

Y

nsziadenlagnsdudinsvihauvesvudinglaadiead  waganansaanseauiimaluion

usnraanlasunsanansazaenglaaiiidenls FaannsAnwimuingnslunisdudinisgn

Fungleadunaunain CH,OH fisuns 48 ve3du aclycone Tnewuldly GiA-2, GIA5 way

. M o1 . & . = 1 < o 8 A 24
GIA-7 uakinulu GIA-1 iszaziu GIA-1 Fsliligvslunisanszauiianaluiaen
o v a3 a I = @
unAageuazuudoyantivauues Iassaulsyaninusnliusms luadsdyangwa (CUIR)
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unn 3

Tanuagiganliun1sIdy (Materials and Methods)
gunsaflilunuide
- Ununas

- 20LAU fraction

- Eppendorf tube

- Hot plate

- Wi Thin layer chromatography (TLC)

- WNeAUTIYEIINaganedmSunadoURNY TLC
- Micropipette ¥u1% 0.5-10, 2-20, 10-100, 20-200 wag 100-1000 pl
- Micropipette tip

- Separatory funnel

- \A399ndU solvent

- Column @3Uyi1 column chromatography
- Lﬂ‘%lEN vertex

- Lfiﬁl@\i sonicator

- m%uzammm%u (desicator)

- in3pstanaden 2 uag 4 fuvius

- Lfiﬁl@\i rotary evaporator

- 3adlvitiauas UV

- NaoeaYsY
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unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
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ansiedildlusnise

- Methanol

- Butanol

- Dichloromethane
- Ethylacetate

- Anisaldehyde

- Acetone

- Purified water

shotheivildluaive

JUN 8 wansluresiniesnn
ac
B’nsdnw
1. NM5ANAANTANNIUVDINNTEIAT (crude extraction)

Y UYBINNLTLINNEIUNITOULAZUALAINLYATAL methanol:water dRS1dU 8:2
U311915 10 L 91199U 2 A9 30U UEIUINTaakazsevie limanwatuinnigldanueunie e

=
kAR, rotary @vaporator « A  ¢dqy a o
umﬂﬂaauazﬁﬁm%%gaﬂuummaﬂﬂiquuﬂ‘%ﬂgmuwuwuﬁﬁglﬁ’uﬁmicluﬂmﬂmuﬂumgwm (CUIR)

I Y aa Y a S 1 v Ao o
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TURBULAYTINVDINTANALAZUENAITIINTUVDINNITEINLAN AT

TudniBanauLite (1 ko)

2) 5848 methanol aanLaBk

Water

extract

1) h¥afAA8 methanol:water (8:2) 10 L 2 A543

[ (%
K o

AYUU

-partition #18 dichloromethane

Dichloromethane extract

(34 9)

Water extract

-partition A28 butanol

Butanol ext

Water extract
(100 ¢)

ract

JUN 9 uansduneumsanauena1sanluveIinideen

2. MIadakena1Tanluresnni@esninimatia column chromatography

PAINNITHYANA LUVDINNLTEIAIAIY methanolwater Tudms1dIU 8:2 waztuana

wuNNENa15A98 dichloromethane wag butanol 1ngds solvent partitioning MnUuIea1s

analugiu butanol anuenanaselagldinaila open column chromatography
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Butanol extract (10 g)

— Silica gel (methanol:ethyl acetate)

FA FA FA FA I:A FA FA
1-3 4-8 9-11 12-15 16 17 18

JUN 10 uansnsihansarialudu butanol suenannselagld methanol:ethyl acetate

Ansrdrusinanfudusvihazany
3. MTIATIZEITAETD Thin layer chromatography
WALA : one dimension, ascending
ApAtU : Silica Gel 60 F,54 (Merck KGaA) Precoated plate

ANUNUIVDITY: 0.2 mm

FLYLN :5.0cm

QUM : 9NNV URNT (30-35 C)

mM3nsate  : deeneldsed UV fimnueedu 256 uway 365 nm
ansiildiu : Anisaldehyde reagent
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Solvent front

— @ @& — @ Baseline

JUT 11 uanausiu TLC Tunisuwenansdmsuds column chromatography
4. NMIlATIasIsEIMeImALlA Spectoscropy
- Mass spectometry

- Nuclear magnetic resonance

I

5. Manadeugvisdugeulesl pancreatic lipase

A. ‘3%m%wmaﬁiﬂumimaauqm‘éﬁusjy’qLaulezjﬁ pancreatic lipase

_ansazaneiiegs anududusudu 1 me/ml

w3eulaedasFeg19 1 me azanesie 100% DMSO 1000
- @19agany 0.1 M Tris buffer (pH 7.4) 40 ml

wisealaeds Tris buffer 630.56 mg avanenin 35 ml 91niuU3u pH @38 1 N HCL auld
pH 7.4 udUsulsunsiviasu 40 ml
- @13azane Orlistat AULTLTY 0.26 mg/ml

wisulnedaansannsgiu Orlistat 0.26 mg azanesny 100% DMSO 200 pl i luiushe
1309 vertex TuiuTEsazanenunuds Suduinadlusn 800 ul ilelildruddues
asaranennsgulu 0.26 me/ml (Aududugavineidu 0.01 mg/ml)
- @198ga18 50 mM Sodium acetate (pH 5.0) 100 ml

wisulaeda Sodium acetate 410.15 me avanedieriuuinns 95 ml aanthuuiu pH
A28 1 N HCL auldl pH 5.0 waausuusuasliasu 100 ml
- d1958a18 0.08% W/V p-nitrophenyl laurate

wsslaukELAITazaN8 50 mM Sodium acetate (pH 5.0) 10 ml, W1 89 ml wag Triton

kB0 th,&mﬁ‘%lﬁ%%%%@ﬁ&%Q?F&Wﬂ%ﬁ%%ﬁ%ﬁ?ﬁ%ﬁ#ﬂﬁﬁﬁ%%mmﬂéﬂﬁ%ﬁ%ﬂ%ﬁ%ﬁ@

9

Saloth (watenbath) 7 170 C 9uaza A -
(Rt ﬂmna TN o PRI v s darumenaziidada

g 9
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- 198818 Porcine pancreas lipase Type Il 10 mg/ml
wisalaeds Porcine pancreas lipase Type Il 2.5 mg azm&ﬂ,uﬁ’] 1 mtl f\]”lﬂﬂjjuﬁ”llﬂ{ju
shoedostunninigadunm 5 il wdnhasazanednlanldlummeass
- @1388a18 20% DMSO 20 ml
witealneTiunans 100% DMSO 3 4 ml iuth 16 ml aulidniud
B. %%wmaaquéﬁu&mu%ﬁ pancreatic lipase
1. wisyamsnaaeadu 3 ngundn liun ngumuauiilinaauasldansazans 1% DMSO,
naumuAuilinauInazldansazans Orlistat 0.26 me/ml wazngunaasuazldansad
nilaglvinnududugaingvesasaiaiinanuduty 1 mg/ml innsvaasdly 96-
well microtiter plate LLUU%’]ﬁJusqmaz 3 viqul (triplicate)

2. wisanswsiazngulude 1.10u 2 nquees laun nquvnasuaznguauauSBULTiay
(blank) Tnengumasadlaioules lipase 30 pl uaznguamuauisuiiieuldih 30 pl
ldansaza1e 0.1 M Tris buffer (pH 7.4) USuas 80 pl yinviay
ldansazane p-nitrophenyl laurate Y3195 90 pl gy
Uiy incubator #1 37 C WWuian 1 lus

ldindin1sganduuasi 405 nm ¢381A3es Microplate Reader

N o RWw

AuIuAl %nsdudgaeules Porcine pancreas lipase aglaaunis

(Test—Test bLank)—(Enzyme—Enzyme blank)
% inhibition = x100
(Enzyme-Enzyme blank)

Wi Test

= NRUVAABY
Test blank = nqunadeudintunueuled lipase
Enzyme = NRUAIUAY

Enzyme blank = nguaiuauidsiiunueuled lipase

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y = a S 1 v Ao o
L”]J‘L!Ll,ﬂllellE]lluﬁell’f]\iuﬁ@]lft]WJ@\?I?]ﬁx‘Ix‘ITHﬂiﬂJﬂJUWUWH‘ﬁT]ﬁQWTH‘V]N?]Q!%‘V]?NT]@

The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

are the Senior Project authors' files submitted through the faculty.



24

= a = A '
AN 4 LLAAITUAEFNS, Uimmﬂi’ﬂmmasmmsmam

USunauiild (ul)

ansiild Test Test Orlistat Orlistat ~ Enzyme  Enzyme
blank blank blank
1. Tris buffer 80 80 80 80 80 80
2. Sample 10 10 - - - -
3. Orlistat - - 10 10 - -
4. 209%DMSO - - - - 10 10
5. Water - 30 - 30 - 30
6. Enzyme 30 - 30 - 30 -
7. pNPL(substrate) 90 90 90 90 90 90

U6 N15LaN52L3890U order of mixing A Tris buffer, Sample/Orlistat,

Water/Enzyme tag pNPL #ua1au

JUN 12 uansiuniavesynasitldlu 96-well microtiter plate
6. NINABUGVITAUBULADATE

A Twleuansilinageugrsiueuyadasy

- @1782a18A0819
W38UlnBTIE1IAI9819 2 mg LA methanol 9113 500 pl Antudiupansavany

F981988NUT 125 pl waRAuaIe methanol 375 ml

- 198818 positive control
CERPGREE Trolox uaw Quercetin 2 mg i methanol $1uau 500 pl nuTiUn

[ 9 v a ~q Y Aa o
una aauamgﬁmmamaﬂuummaqgﬂ?Nmaﬁmmmwuﬁﬂwuy‘gﬂ}mmﬂmmmwm (CUIR)
rolox Iz Quercetin 8and1 125 pl kagtad@ e methanol 375 m ver
< an =y a S v A v @
WundudoyavestidadivesInssnulsyaninusidununeauzidang
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- @1vagaea1y 50 mM DPPH (2,2-diphenylpicrylhydrazyl)
wizalaeds DPPH 2 mg avanesie methanol auAsu 100 ml
B. vadeugvisiueyyadasy
FinansuauivihlhAauRAse1adlu 96-well microtiter plate fail
1. iuansazanefegaifesnsageunauas 20 pl
Wiuansazane Trolox wag Quercetin auay 20 pl ey positive control
s methanol Tuviauitlsiflanseeng nquaz 20 ul ifierdu negative control

{fisl methanol Tunguansieenaiag positive control 7ilsild DPPH wquay 180 pl

AR

\ua15azae DPPH Iquuﬁﬁawsﬁaaﬂwa, positive control ILa¥ negative control
auaz 180 pl

6. #liludiiin 30 wifl Mnduihlufadnsganduuasil 490 nm Feiedes Microplate
Reader

7. AUIUAT %DPPH reduction Tagldaunis

A-B
% DPPH reduction = — x100
A
e A = AINIANAULET 490 nm #1 30 U
Jlofius DPPH solution (negative control)
B = mmi@mﬂﬁuumﬁ 490 nm 71 30 w17l

Wadldsnaaauway DPPH solution

U7 13 uanssiumisvasyaansiildlu 96-well microtiter plate
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<
uni 4
HANTRATILIYRYR (Results)

TuanAdeassilannsoadnaisu3avsls 1 ala Ao @15 Gl Falanvazlundnuila 1

=

fid iefigaulendnualsneds Thin layer chromatography asiiun1susnvesasilugaaeaiill
aandusasnngliuas UV Aueaau 254 uag 365 nm wenainildleviuudu TLC e

@138zane anisaldehyde reagent Wu3gALREIUTINgLTUAL
MnuuEs Gllumlassadenemaiianig spectroscopy aglanan1sdnen sl

1. Mass spectrometry
[M+Na]" 1 m/z wiiu 819.450679 (calculated 819.4507)
gnslaana Ao CgHeOyq Waluanamindiu 796
2. Nuclear magnetic resonance
- 'H NMR 300 MHz (nm@Aswan)
~ C NMR 75 MHz 1 MeOD (n1ARwaN)

=

mﬂ%’a;ﬂa Mass spectrometry ez Nuclear magnetic resonance ﬁlé’wudwmi GI1 4
gnslaana Ae CyHegOrq Wardludaluanawiniu 796 uaﬂﬁﬂﬂ‘ﬁﬁ]"lﬂsﬁ@%a "H NMR 9zuiulan
939 chemical shift Uszanas 0.6 - 1.2 ppm uandliiudianisiivg methyl Wudwiuan tae
Folinszsiteyasiufunismaaouiendnuaiansde®s TLC fiwudndleviuwsiu TLC sheans
anisaldehyde reagent gaiiiBavesans Gl axusngiduiing mezasiufeaunsnaaasuld
s 61 Huaslundu triterpenoid ivahinmainzeg 2 myvderfuaslungu saponins 34
finsuanaves peak Tu 'H NMR #USaas chernical shift Useanas 3 — 4 ppm dngsiumianis
Lmsmaﬁwmaﬁutﬁmwu B-anomer ijaﬂﬁ]’m anomeric proton fuang peak Tu 'H NMR
Usad chemical shift Ussanad 4.6 — 4.7 ppm tJuuuu doublet fifien coupling constant

WINAU 7.0 Hz

A A = v ! . . ° o 13
weanInilllerUSeuiiudeyarn chemical shift vasmTuauAUMIAI9939IN C NMR
Aauanlunns1an 5 wudnen chemical shift ve9 GI1 NlddiauaenAfediuas GiA-1 Nadnwen

TaannlureIdnBeanNlain1ss89URa U8 VBY Shimizu K. hazAe
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i 1 . . I3 o 1 1 13
AT 5 uanan1siUTeuLisuA chemical shift U99A1SUBUAILALNAI9997  C NMR

ASUBY Gl1 GIA-1 B-glu Gl1 GiA-1
(MeOD) (MeOD) (MeOD) (MeOD)

1 39.9 40.0 1 105.4 105.6
2 26.9 27.1 2 81.2 80.9
3 91.2 91.6 3 78.2 77.9
4 40.4 40.4 4 73.5 73.0
5 56.9 57.0 5 76.4 76.4
6 19.3 19.4 6 176.5 172.4
7 33.7 33.9 B-slu : B-glucopyranosyl
8 41.1 41.2 Glu Gl1 GiA-1
9 48.2 48.2 (MeOD) (MeOD)
10 37.7 37.8 17 104.6 104.7
11 24.7 24.7 2" 76.4 76.4
12 124.0 123.9 3" 77.8 77.9
13 144.2 144.3 4" 71.9 72.0
14 44.6 44.7 5" 78.3 78.3
15 36.6 36.7 6" 63.0 63.2
16 67.7 67.9
17 41.6 41.6
18 45.0 45.2
19 47.8 48.0
20 31.7 31.7
21 34.8 34.8
22 26.0 26.2
23 28.4 28.6
24 16.9 17.0
25 16.2 16.2
26 174 17.5
27 27.4 27.5
28 68.9 69.2

a /A = @
yoawusnldusmsluadalyaigma (CUIR)
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mszariunmslaseiteyanmueild Ssansomilasaiieesans G leduans
Iugﬂ‘ﬁ 16 Tpeaunsadeniears GI1 mwszuu  IUPAC lédu  (3B,16B,2200-16,28-
dihydroxyolean-12-en-3-yl-O- B-D-glucopyranosyl- B-D-glucopyranosiduronic acid

COOH
o

HO
oGl
HO d

U 14 uandlaseaineans Git

nduladias Gl Aldlunaaeugmsaieg laun gvslunisdudueulesl pancreatic
lipase Tngld Orlistat Wuasunsgiu Fafan ICs windu 103.25 nM wazqudsueyyadase
Tneld Quercetin uaz Trolox WWuasunsgu Jadl %inhibition WU 94.6 waz 95.6 mua1dy

HANMINAdUNUIIANT GI1 Ailaldfignslumsdugaeuleyd pancreatic lipase wargzaouya

dasy
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