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Project No. 3.1
Academic year 2017

Abstract
Senior project title : Alpha-glucosidase inhibitors from Dendrobium moschatum
Students’ name : Miss Kanokporn Phomngam 5636501033
: Miss Chidchanok Rujirachatkul 5636516533
Advisor : Assoc. Prof. Boonchoo Sritularak Ph.D.
Co-advisor : Chaisak Chansriniyom Ph.D.

Field/Department : Drug discovery and development/ Pharmacognosy and Pharmaceutical Botany

a-glucosidase inhibitors are one of the several mechanisms in anti-diabetic drugs.
They work by competitively inhibit a-glucosidase enzymes which hydrolyze carbohydrates into
monosaccharide in small intestine. Inhibition of these enzymes can significantly reduce
absorption of blood glucose to control diabetes mellitus disease. Regard from several
o-glucosidase inhibitor compounds have been found in Dendrobium. This research study aims
to isolate and elucidate the constituents responsible for a-glucosidase inhibitory activity from
Dendrobium moschatum. An aerial part of D. moschatum (1.3 kg) was macerated with methanol
to obtain the crude extract then remove the methanol. The extract was suspended in water
and then partitioned with ethyl acetate and butanol respectively. The ethyl acetate extract
was isolated by column chromatography on silica gel or/and sephadex LH20 . The structure of
isolated compound were determined through analysis of their NMR data. All of the isolates
were evaluated for their a -glucosidase inhibitory activity.Chromatographic separation of the
ethyl acetate extract from D. moschatum resulted in the isolation of 3 compounds which
include flavanthrinin, moscatilin and frans-o-coumaric acid with amount of 7.25x 10‘4, 6.48x10’3,
4.01x107 %, respectively. The results showed that only flavanthrinin exhibited a -glucosidase
inhibitory activity with ICy, value of 34.45 uM which stronger than acarbose with ICg, value of
530.74 uM. This is the first report on a-glucosidase inhibition activity of flavanthrinin.
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uwear-naladinauazansiudiuearin-nglaging

wear-ngladina 1Wueulvsifegibeyntsdldidn vhmhivihaestuszusarilnaladdn
Jdlogosailulawnsmdsdouniotimaluanaglvinarsduthanaluanaies (Uil 2) (13)
Tnwansomnsussanandlulawsnazdsznaulumeudsssanniesas 60 wazinaglasadseana
$ovay 30 Mmsgovamevesaslunguanilulansnussinnutsazisuainnisgnlelasladandldidn
drudunazdiunanalnseulydesluaaainduesulvnaneiduledlnudnailsa (oligosaccharides)
wazimaluanag newazgnieuledueani-naladinalelasladadnadslinareifunglaa
duthaaglasaasgnlslaslodafissaiafolnoioulsinasadaduseani-ngladinauuunil
dewdsuiunglaauasgnlna andunglaaiildannssuiunisdesaneazgnanduiiigssu
mguﬁamﬁamLLazl‘Ué‘fﬂLi‘faL?llal,i’]’mmar;hum3‘1/‘1”1&114%@514623514 widmsuiihsumauviind 2
wliansnihngleadngidedeitmnelfidoniniuneatadugiulifismenioinmehese
ugdu Fefunssudueulsiuoarh-nglatinadaduouleifivdsuaseslulamselfiunglaa
wilitannisgaduimadngssuumudsudenuasfunaliseduimaludonanadld (1)

Starch

Amylopectin

Palymers of a41-4+D-glycopyranosyd units with
CHZ0H approximately 4% «41-6) branching.

u]
oH Amyloglucosidaze
(termmal [1-Blresidues)
I:H;D H I:HfIIH CHzOH E:H:DH
u}
@ o
Glucose

CHZOH
o OF
. o-Amylase
Amdogluco sida e a_'gmwase —Y" il
Amyloglucosidase
I:HzCIH ChaH CHz0H \ fHH >
u]
2o K e Re
Amylose r

Palymer of a41-43+D glycopyranosyd units

5U# 2 wansnsvieuveeulusiueann-nglading (15)

a1sfudanean-ngladinasgyiminilunisdudueuluiueaningladmaiuuudstulag
zinluugeduiuisuvaneuleiveaningledinaunuinaisivlawsagadouniatiinaluanae
(31J1/1 3) (16) m‘l‘wmﬂuvl,mmmLm%umammaimaﬂamuamamﬂaaummaiﬂalmuaaaa
uu%mEJWJW?,J’J’]HW?VIEJUEJQLL@@W’]ﬂ@Iﬂ%L@ﬁ‘\] $U8UY aammMmmmi%LmaﬂiuLLaLaamLWEN
WamﬂmuawaLi’]mmsmauauamaausgamwamﬂqiﬂamLsziaa‘lm (17) Gziﬂui]mguumimum
wear-nglagnasaziiunlidugdnuuivnuiilaun acarbose volgibose wag miglitol

Y] ] 9 o I~} a c’d’ Y a ]

unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)

I Y aa Y = a S 1 v Ao o
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[

{w & a
2.2 Msnagaugnsduduauluiueani-nglading

nMsnaaeugrisdugueuleivear-nglading nsrainannisinauveteuledieani-nglaging
Fafnufinselelaslada du p-Nitrophenol-a-D-glucopyranoside (PNP-G) 7t8u substrate
161 p-nitrophenol eanu1 aduasifidmdes (UN 4) aunsadaAinisganiunasi 405 nm e
A o ] ¢ o Y a aaa % <, v = a
Wedlansdudaeulasdl vilviAnujisedesas Wunaliainisaandunanddeuwdacly
LaZANNTARIUIN%INhibition TAANaNN1TN 1 Fandnn1suaziunaunIINaaaugnssudeulel
wear1-nglagnadulunuaideves Ahmad Gholamhoseinian uazmniz 1wl 2008 (18)

aunsil 1 wansnismuans % a-glucosidase inhibitory activity(18)

%inhibition = (0ODcontror = ODtest)/ODcontror X 100

CH,0H

CH,0H
& Alpha-Glucosid 2
/OH : Alpha-Glucosidase _
N / = —— (OH ) * HO— ——NO,
OH™] 0— ——NO, oH—{ oH
OH p-Nitrophenol
A OH (vellow color formation)
FNPG D-Glucose

sUindingasaslatosiiauditelalnsladapes BdirephefalébroloniahasidatPNRG1K9)
I Y aa Y = a I v Ao o
L“]J‘L!llﬂllellﬂiq!ﬁell’f]\?uﬁ@lﬁ]15116\‘1Iﬂﬁfl\’1TL!‘]JﬁﬂJﬂJUWUWHﬁﬂﬁQWWUﬂNﬂmgﬂﬁﬂﬂﬂ
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2.3 199931

8935101 T40nerm1aniin Dendrobium moschatum (Buch.-Ham.) Sw. (g‘d‘ﬁl 5-6)
Fudundeliviavilsidnegluanavng (Dendrobium) 29 Orchidaceae anansawuldialulu 1
Auudtiaunnaiaveslssinalng eniulunianaauaznianziuesn nszateiuglunaleyssmne
917 WA gou Bwide w1 wazann Bessididnuarnimgnumandiduiivdeonde
(epiphyte) fundudnay enUszanas 1 wes duhugudnansdu 1-1.5 wufwns dnvazvedluay
DugUlaunyd ndhe 2.5-3 wufuns wage1 8-12 wufuns Uanewrauuy wiulupeudanuiuag
wilen Tlunaeadu dausen seidnvuniutensndndesnduuindvuyuiiaosiuududieh
Snwaugiiavio vaunduihuseludunseds nduneuseuradiawiouna Tnsazeanmenuiiam
mudelndven usdavdeiluszanm 512 aon Fadleuuduiinenazdvuinnireuszana ¢ luRiims
YrunuUsEInn 4-5 Ju q@ﬁaaﬂmaﬂmmﬁaﬁﬁmLaamwwauﬁa:ﬁqmau (19,20)

guﬁ 5 uansdnunzdefvesiudossi (21)

a

[V 9 ] < P Y a
Uﬂﬂﬂﬂ@Lm%l,wg\fllSIUE]LIUaﬂﬂﬂlﬁhﬂlﬂﬁiﬂiﬂﬂu‘ﬂ%ﬂJﬂJﬂuWU‘ﬁ‘ﬂiﬁ‘U 1311!?]

€

119 (CUIR)

)}

« YN 6 wanIaNBUEN AN YANANABN 8aRU kaglureudaditl o
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NN HALIYDUDRITIU

31NNTSAVAUFINTRYANUIN ABEiNITUILE991UINIAU U1V TANARENA1TUTENT
wuansddaylungs bibenzyl laun moscatilin (22) usgalsiineiisganunismageun nsn1aginmees
PR RITRHRRGI

MATeastestuasfudueulesivean-ngladnalundislilana Dendrobium

1. 91U399999 Yu Lu lazamg Tul 2014 @158in21n81eu Dendrobium loddigesii WUE1S
nga polyphenols 5 viiafieangnsduduaulasiuoani-naladiaa Laun crepidatuol
wazansini loddigesiinols G-J (7)

U

2. 91U398U99 Ling Lic, Yegao Chen wagamy 1ul 2014 WUl @1587n31nNIA U

o
IS Qv o

Dendrobium devonianum wuansmslungy flavonol glycoside wag gigantol Hgnseuds
ulgiuear-nglagna Feengnslunisdudueuledilafndy acarbose (9)

3. 91u398909 Boonchoo Sritularak tagame Tul 2016 Wui1 @1587NINNIAUVD Y
Dendrobium tortile wuansddsy 7 yllandgnsdudaeuledueani-ngladina lagny
@19 Dendrofalconerol A aaﬂq‘ﬂ%ﬂu strong al-glucosidase inhibitory tiatUIsuLisuiu

acarbose (8)

4. MUYV Boonchoo Sritularak wazaag Tul 2017 Wyl @15a@inanniienues Dendrobium
formosum WU&@1S 5-methoxy- 7-hydroxy-9,10-dihydro- 1,4- phenanthrenequinone ﬁﬁ]‘ﬂ%
fudaouleiueari-nglaina (23)

5. 91u398¥89 Boonchoo Sritularak wazAmy Tul 2018 wWud1 a15aiNIINNIAUVD
Dendrobium infundibulum Wua1581Agy batatasin Ill haz dendrosinen B fiaangndiiu

strong Ol-glucosidase inhibitory activity (24)

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
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A5 UN15IVY

3.1 Wayulns aunsal a1siall waziAselie

Nyauulns

o331 Dendrobium moschatum (Buch.-Ham.) Sw. #81131nAanlnanang

duNtunld fe dundladu dmtnwi 1.3 Alansy

watafinag Methanol latdugsaniavenu diviin 109.84 n$u

aungal
aunsal

1.

A A S N L e

1 T T T e e e N ey
O O 0O N o0 1A~ WD -, O

Round bottom flask au1a 1,000 dadans

Erlenmeyer flask au1n 250 1addns 500 Uadans wag 1,000 dadans
Cylinder au1@ 10 adans 100 daaans wag 1,000 Uadans

Beaker 9u1 50 {adans 250 Hadans 500 Hadans wag 1,000 Nagans
Sintered glass funnel Lﬁw\imﬂuéﬂm\‘i 5 5’3

Glass column Lushuguenana 12 way 2 i

Separatory funnel ¥u1A 1,000 Jadans

TLC tank

Silica gel 60 F254 UukY aluminium d93uU TLC; Merck®

. Capillary tubes

. Forceps

. NT¥ATYNTOY

@4

. IRV fraction VYUIA 100 HadaNS

. Aluminium foil

. Pasteur pipette

. HouAnaIs

. 96-well microtiterplate

. Micropipette tip 9119 100 lulasdns 200 lulasans wag 1,000 lulasdns

. Eppendorf wua 1.5 Ladang

[ v I a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
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1. Methanol

2. ‘li’l']ﬂélju

3. Butanol

4. Ethyl acetate

5. Hexane

6. Silica gel 1.09385 (Merck, Kieselgel 60, 230-400 mesh)

7. Silica gel 1.07734 (Merck, Kieselgel 60, 70-320 mesh)

8. Sephadex LH 20

9. Acetone-ds

10. Monobasic potassium phosphate (KH,PO,)

11. Dibasic potassium phosphate (K,HPO,)

12. p-Nitrophenol-a-D-glucopyranoside (PNP-G) 91nuU3#% SIGMA ALDRICH®
Lot # BCBV6233

13. @158¥a18 a-glucosidase INUTEW SIGMA ALDRICH® Lot #050M7425

14. Acarbose 9MnUTEN SIGMA ALDRICH® Lot #SLBS2172V

15. Sodium carbonate (Na,COs3)

wn3esile

1. wdeadslndlh (mettler toledo ® U AG135)

2. Rotary evaporator (Buchi rotavapor R-215)

3. Vacuum pump (Buchi V-700)

4. Vacuum controller (Buchi V-850)

5. \A3eanduansiadl

6. \A3oenduth (Thermo SCIENTIFIC Ju Pacific TIl 12 UV)

1. Lﬂ%‘l@QQ’WLLﬁQ uv

8. NMR spectrometer

9. Micropipette w19 2-20 lulasans 20-100 lulasans uag 100-1,000 lulasdns

10. Multichannel pipette 20-200 lulasdns (Transferpette®-8)

11. Microplate reader (Perkin-Elmer Victor3® 1420 multilabel counter)

12. 1309 Vortex®

13. pH meter (Cyberbcan 510 7

[ v I a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
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3.2 MewIENdEnaneu
hdsadinne1ueesd1un 109.84 ndu wvinnsanalagldls partition AaY ethyl acetate 11

wag butanol muasu lnasananenuluduves ethyl acetate 25.71 n3u

3.3 mMaafnssuians

ﬁwmiaﬁ’wmuiu%maa ethyl acetate wag butanol TUszimeuiesioinios rotary
evaporator sntutilunaaeusieia thin layer chromatography (TLC) ifiennssuudavinazans
(solvent system) fivunzay wazdunanIsiAdeuTivesasuLLEy TLC wuin Ty ethyl acetate il
TLC band wesarsuraulasiuauunn lussuudavinans ethyl acetate uay hexane Tuvaizidu
butanol WU TLC band 98sa15iitesnin defusaiduves ethyl acetate ¥1YINASANALENEATT
‘U%’qwéﬁiai‘d Aa875 quick column chromatography Imaﬁﬁﬁaaﬁ’wmuiu%maq ethyl acetate
25.71 N3 WHUARALLTIUTTY silica gel 1.07734 uagldszuuiwhazanedisdu Tasuainnsld
hexane 100% u&aroee iindnaues ethyl acetate Tuilazdosauiy ethyl acetate 100%ua
¥msvrazateasimaeanusluneduais methanol Tne3u fraction axUssanas 200 fadans
wEhusias fraction HSunrldszmeusis andutlunadeudieds TLC @essuusvinazans ethyl
acetate : hexane Tudndiu 3 : 7 Inefinsusudnsdiunesivhazarsluneduiifiansanainnis
\ndeuiivesanslunadinivaznisindeufivesansuumwiu TLC mufiuandlunisnad 1

PMNNTANANLIUAEID quick column chromatography ”Léfﬁgwm 40 fractions ﬁ]’mﬁ?ui’m
fraction fifidnwas TLC band fwiloufudgiedu 16du 8 fractions (AH) anufiwandlumsed 2

AT 1 Uans ensnsauessivinazaenlalunisvin quick column chromatography

Fraction 9NIIEIUAYINAazaTY ethyl acetate : hexane

1-2 Hexane 100%

3-7 Ethyl acetate 10% : Hexane 90%

8-11 Ethyl acetate 20% : Hexane 80%

12-19 Ethyl acetate 30% : Hexane 70%

20-26 Ethyl acetate 40% : Hexane 60%

27-28 Ethyl acetate 50% : Hexane 50%

29-30 Ethyl acetate 60% : Hexane 40%

31-32 Ethyl acetate 70% : Hexane 30%

33-34 Ethyl acetate 80% : Hexane 20%

35-36 Ethyl acetate 90% : Hexane 10%

N 37—5’;8 L Ethyl acetate 100%
Uﬂﬂﬂﬂagzamv%gmggaﬂuumnmm l,mbpe ﬂainﬂé?lHMﬁﬂmUjmj tAaq W (CUIR)

=11 9 9) 9)
LUHLLWNGUE]M“WU’EJQ%@'@H]T’U@Q lﬂiilﬂuﬂiﬂ;mﬂuwu‘ﬁﬂﬁﬁWT“L!‘V]N?]EL!%‘V]’ﬁﬂﬂﬁ
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AT 2 WERIN15324 fraction AINNITANAMEIUMEIS quick column chromatography

11

Fraction daninans (n$w)
A (1-4) 0.0749
B (5-9) 2.0029

C (10-13) 2.6142

D (14-21) 2.2561

E (22-29) 1.5398

F (30-34) 1.5698

G (35-38) 1.2095

H (39-40) 13.0642

YIN19aina1991835 column chromatography laen 15U fraction D Wniin 2.2561 nu

HaUU silica gel 1.09385 auifurausia 1611 column chromatography ﬁUiiﬁ; silica gel 1.07734

wazldszuuiavinazany ethyl acetate : hexane 1aw1t3191nn1519 hexane 100% WaAYe Lyl

[ 1

dndiuveg ethyl acetate Fuiiaztiogaudu ethyl acetate 100% laeu fraction agUsyanas 20

Naddns Tdvnsu fraction u1m 100 Jadans tondu 37 fractions lasusias fraction NSUNlaaE

lUszLeLierBLATad rotary evaporator Waluwsay fraction A lUYIINITNAERUMBAT

TLC f8s8UUAITINazae ethyl acetate : hexane Tudadau 3 : 7 911U fraction Nianweuy

TLC band vausas fraction Mwdloufudnsenu tewdu 10 fraction (D1-D10) mufkandlunisig

i3

AN197 3 WARINISIY fraction NN fraction D

Fraction vuitnans Gadnda)

D1 (1-2) 18.4

D2 (3-5) 16.4

D3 (6) 78.0

D4 (7-8) 947.8

D5 (9-14) 334.8

D6 (15-20) 178.1

D7 (21-23) 209.6

D8 (24-32) 140.7
NI TPy ,,321 s aadlat sy aaninucild BB g
ynAagstartiIsyanttaNrs LA Fyaatnus R RS My as laePHIaHCUIR)

a“'f,'uaa%ﬁu(“?a?q;ama:ﬁ%maﬁ”“.*ua“TndNmﬂff:u'a,“.ﬁ‘wuﬁ{ﬁﬁ%g?ﬁwﬁn?ﬁzﬁﬁaﬁ?.
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11 fraction D5 dwiiin 334.8 dadn¥u 11K1U column chromatography U539 sephadex
LH 20 wagldszuudiviazaieilu methanol 100% lunn fraction lnasu fraction azUszauia 20
fiadans ldvansu fraction aum 100 fadans tawdu 41 fraction lasusay fraction AsuulAae

v

1 lUsEIRELIAIRI18LATEY rotary evaporator WaUIwAag fraction AwAILa2lUMNINISNAGDUAIETD
TLC feszuUAIvinazay ethyl acetate : hexane lTudngau 3 : 7 91n1UsM fraction Nilanwuy
TLC band veausag fraction Awdlouruidsenu 1aidu 11 fractions (D5.1-D5.11) auiiuansly

ANS5199 4

AN5199 4 WARINISIU fraction Al9a1n fraction D5

Fraction dhminans Gedndy)
D5.1 (1-9) 47.97
D5.2 (10-12) 96.2
D5.3 (13-14) 93.11
D5.4 (15-19) 48.93
D5.5 (20-22) 41.01
D5.6 (23-28) 3.41
D5.7 (29) 0.71
D5.8 (30-33) 5.1
D5.9 (34-37) 9.42
D5.10 (38-39) 1.7
D5.11 (40-41) 3.42

]
aa v

Funmndnwae TLC band ve3usiag fraction wiewden fraction fidnwaizves TLC band 1y
spot 1 damaneaaudn fraction Sustailuansfiuians lae fraction AfdnuwMzves TLC band
Wu spot tealeun fraction D5.9 Avualidu a1sDM1 %q%ﬁwlﬂﬁqaﬂmqa%ﬁqmLﬂﬁé’wﬁ%'
NMR spectroscopy #oll

1 fraction E ¥hwtin 1.5398 n3u waufu silica gel 1.09385 auifumauits 111U column
chromatography ﬁmﬁﬁg silica gel 1.07734 wazldszuusvhazaty ethyl acetate : hexane Inai3y

o 1

1NN5LY hexane 100% Waamee e WNdnEIUYDY ethyl acetate Tutiavtipoauilu ethyl acetate

a

100% TaesU fraction azUszunad 20 Hadans 1d@viasu fraction 3u1a 100 Haddns tavdu 33

fraction lnaumay fraction NSuNlaaztlUTEIRBLAIAI8LATON rotary evaporator LAULAY

fraction NusualUvINNIINAARUAIET TLC Aleszuusiivinazany ethyl acetate : hexane Tu
[ v a3 a = @
unAngenazuiludoyantiuduvesInssauiSyaniinushlduimsTuadulygigwa (CUIR)
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dndIu 3 : 7 91NN USIY fraction NFNwME TLC band ¥a4wsay fraction Mundlouniuinieny 1

\J 16 fractions (E1-E16) MUALEARSTLANSIR 5

AN5199 5 WARINI55U fraction Al9a1n fraction E

Fraction thinans Qedndy)
E1(1-2) 4.1
E2 (3) 1.4
E3 (4) 6.6
E4 (5) 2.9
E5 (6) 5.1
E6 (7-8) 175
E7 (9-11) 10.0
E8 (12-13) 21.3
E9 (14-15) 34.8
E10 (16-17) 177.9
E11 (18) 208.2
E12 (19) 130.6
E13 (20-22) 221.9
E14 (23-26) 149.3
E15 (27-30) 150.9
E16 (31-33) 367.5

1 fraction E11 Wwtin 208.2 fadn3u 11ru column chromatography ﬁUiif\; sephadex
LH 20 wagldszuuiiiasateilu methanol 100% Tuwn fraction lna5y fraction asUszunas 20
fiaddns TdvIn3u fraction vuna 100 faddns 18 45 fractions tnewsay fraction Asualdazaily
SUMEWTIEIEIASY rotary evaporator wdatusay fraction Awiaudalurinismaasusieds TLC
PsTUUMYINazay ethyl acetate : hexane Tudngu 1: 1

1} fraction E12 thwiin 130.6 Saandu 1wy column chromatography ﬁI‘U'ﬁQ sephadex
LH 20 wagldszuuiiiasateilu methanol 100% Tuwn fraction lna5y fraction asUszunas 20
fiaddns Tdvan3u fraction vuna 100 faddns 18du 16 fractions tnewsay fraction Aisualdazaily
SUMEWTEIEIASeY rotary evaporator Wdatusay fraction Awiaudalurinsmaasusieds TLC

PesTYURIINGY %Wﬁyethyl gcetate : hexane 1 dadiu 1: 1,
UNAAGDLLALUNUDYARNVUANUDI IATINU 3mmmwuwlwuima“luﬂmﬂmmmwm (CUIR)
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dunmanua TLC band wa#ag fraction Wuin fraction E11.22-E11.25 wag F12.6 & TLC
band Tndifeeiu uasil spot vesansiinaule uidelidudy spot wWen Suhwnansunsaufudy
fraction Ea uahlUannsesie column chromatography ViUiiﬁg silica gel 1.07734 wagldszuuda
Mazaey ethyl acetate : hexane USuswmsid@iusmvnazaelazsulsay fraction mudy b 44
fractions lneusias fraction fisunldasthlusemewiadiendes rotary evaporator waithusas
fraction Tiukawdrluvhnisneaeusieds TLC fuszuuivinazans ethyl acetate : hexane ludndiu
1:1 9nthusau fraction Tidnwae TLC band veusay fraction Twileufudndedu Wy 12
fractions (Eal-Eal2) aufiuandlumnsneil 6 dunmdnuwase TLC band vesusas fraction wuin Ea3
Hu spot e Gemneanut fraction duenaiiuansitudand Feh fraction Ea3 wniinans 8.43

fiadinsu Amualidu a1sDM2 lufigaillassasramnaaiiseds NMR spectroscopy sialy

AN5199 6 WARINISIIU fraction Al@a1n fraction Ea

Fraction dhminans Gedndy)
Eal 6.52
Ea2 25.39
Ea3 8.43
Ead 4.82
Eab 1.16
Eaé 1.19
Ea7 39.674
Ea8 0.99
Ea9 2.46
Eal0 2.86
Eall 0.7
Eal2 3.05

1 fraction E14 twitin 149.3 a8n3u 118U column chromatography 7ussy sephadex
LH 20 wagldszuudiviazaieilu methanol 100% luynn fraction lnasu fraction azUszuna 20
fiadans ldwansu fraction vuim 100 adans A 38 fractions laswsay fraction NSuunlaag
U lUs2IMBULAIA18LATDY rotary evaporator LAULARAE fraction AILAlUYIIN1TNAGDU
P88 TLC Meszuuiinazany ethyl acetate : hexane ludndiu 1 : 1 dunnanway TLC band
Yodusiag fraction (jielden fraction Nfldnwugves TLC hand 10u spot LAgq Fanu1eaI111n
umﬂs@uamgﬁmazﬁaauu maﬂmwmﬁmmmwuﬁﬂwmmﬂyﬂmﬂmn;aﬁg 14 (CUIR)
fraction WWeALUUTNUTENT LA fraction Marigized TLC band LU spot nelaun fraction
WundudoyavestidadivesInssnulsyaninusidununeauzideng
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4

F14.22 wag F14.23 ¥11n1592% fraction lawlu @15DM3 d1uiinans 52.2 Taansunalvrlufiaai

Y

1A59a5199191A3A838 NMR spectroscopy fiolu

\ 4 l \ 4

dasludmsieiimilaseairamaniinaeds NMR spectroscopy

uaznagauniIseangnadugueuluiuaan-naladinadae a-glucosidase inhibition

LEUAINAL LARINITANAAITIINAULDBIINUN

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y a S 1 v Ao o
LﬂuuﬂmagammuﬁmmmmTﬂiaamﬂ?agﬂunuwuwmmumﬁﬂmwmm
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



16

3.4 MFIATHAIATIEE19M91ARR83T NMR spectroscopy
WU fraction DM1 DM2 LagDM3 N1szinaunaduaiiantes inluazanelu Acetone-d,
A M5UATILINANI83T NMR spectroscopy kaU1 spectrum AlANIIATIE RGN waElATIASIS

MUANVDIANSAINET kazinlunsIvdauSsuLTisuiua1sAeeiinnss1euluaiseanusviay

I37UNITU

S & a
3.5 mvagaugnsduguaulvineani-nglading

o-glucosidase inhibition assay

[

WsgNaTazaeNtglunIsNagay A9l

a

1. @sava1s 50 Jadlua Phosphate buffer (pH 6.8) 100 Hadans
Tnens¥a 1. KH,PO,s 0.6805 n3u azaneluth 5 fiadans
2. K;HPO, 0.8709 n¥u avaneluth 5 fadans
NeLET 2 et Winth 80 fiadans antuUsu pH auld pH 6.8 udUSuUsinms
ATy 100 Hadans
2. @1savars 20 Jaaluans p-Nitrophenol-OL-D-glucopyranoside (PNP-G)
w3eulaedaans PNP-G 6.025 fiadndu azanesie phosphate buffer 10 faddns

Ia

3. @1sazane o-glucosidase 0.1 gllanoliadans
w3eulag o-glucosidase 20 gllnsailadans 91uu 6 lulasdns LAy phosphate
buffer 1.2 liadans
4. an3araneNINIZIU Acarbose AILTNTY 40 TadnSuseiiadans
wasalpedeans 40 fadandu azanslu DMSO 100 fiadans
5. @1savae 1 Jadluans Sodium carbonate (Na,COs)
wipslnedaans 1.060 ndu avaneluth 10 fadans
LASEUAITAIDES
1. Faasdaegns 1 Gadnsu Td Eppendorf uin 1.5 Haddns
2. @y DMSO 500 lulasans aglaans@ieg1ennududu 2 Sadnsuneliadans
3. YwnansiedreieIoulalude 2 un 250 lulasans wun 250 lulasans Ieduans
FRYNANUNTY 1 Taansuneladans
annunsldans

1. Phosphate buffer 40 lulasans
umﬁﬁﬂ&?ﬁ&ﬁ%ﬁﬁ%ﬂﬁﬁ%@ﬂ%@ﬂ%4%@@13%@?@@%1145%1?@?misluﬂﬁ’qﬂﬂujaum;wm (CUIR)
3. EQMW@@@E%@EM@%%M@éﬁﬁ%gmuwﬁwuﬁﬁﬁqquwwﬂmzﬁﬁ’aﬁﬂ
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4. PNP-G (substrate) 50 lulasans

YuRaUN1991 Ol-glucosidase inhibition assay

Buffer 40 ul + Sample 10 ul + Enzyme 40 ul

Incubation 37° 10 W19

PNP-G (substrate) 50 ul

Incubation 37° 20 W

Na,CO, (stop reaction) 100 ul

Microplate reader 405 nm

WNUAINA 2 Lang TUmauN151 a-glucosidase inhibition assay

11 micropipette Wag multichannel pipette aaa1savatemIeuld vealdaslu 96-well
microtiterplate Waiagviay ail

Microtiterplateﬁ 1 (gﬂﬁ 7

® iU AL-A6 u negative control
- Test : A1-A3 Usznausig Phosphate buffer 40 Tulasdns DMSO 10 lulasans
Enzyme 40 lulasans waz PNP-G (substrate) 50 lulasdns
- Blank : Ad-A6 Usznaunie Phosphate buffer 80 lulasans DMSO 10 lulasans
waz PNP-G (substrate) 50 lulasans
® viau B1-B6 \Ju a1sava1eunsgIu Acarbose 40 Nadnsureliadans
- Test:B1-B3 Usgnounie Phosphate buffer 40 lulasans Acarbose 10
lalasdns Enzyme 40 lulasdns wag PNP-G (substrate) 50 lulasdns
- Blank : B4-B6 Usgnoumay Phosphate buffer 80 lulasans Acarbose 10

Lulasdns wag PNP-G (substrate) 50 lulasans
® gy C1-C6 1Uu ansdegns DML anududu 1 dadnsusieladans
umﬁﬂéauazLlﬂn%ﬂﬁﬂ%%ld55%1&@,{1%@%{%%“@%%Qi%%qﬁﬁljﬂﬂﬂ%‘%‘J‘??éjl}ﬁgm
I L A et e A b e R e Gl DS
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- Blank C4-C6 Usgnaudae Phosphate buffer 80 lulasans @15f10819DM1
10 lulasdns uay PNP-G (substrate) 50 lulasang
® gy D1-D6 \Ju a15f19819 DM2 Amnudiudu 1 Jadnsuseliadans
- Test: D1-D3 Usznounig Phosphate buffer 40 lulasans @15M10819DM2
10 lulasans Enzyme 40 lulasdns uag PNP-G(substrate) 50 lulasans
- Blank D4-D6 Usgnaunae Phosphate buffer 80 lulasans @15M10819DM2
10 lulAsdns uay PNP-G (substrate) 50 lulasans
® viqu E1-E6 10U ansfiegne DM3 anududu 1 fiadnsusieliadans
- Test: E1-E3 Usenouniy Phosphate buffer 40 lulasdns @15@10819DM3
10 lulasdns Enzyme 40 lulasdns wag PNP-G(substrate) 50 lulasans
- Blank : E4-E6 Usgnaunae Phosphate buffer 80 lulasdns @15A10819DM3
10 lulasdms waz PNP-G (substrate) 50 lulasans
dlonenansadly 96-well microtiterplate AuTifvuALas Incubation ASUATNTLUADULEY
nsugauisen mensmenasazaty Na,COs 100 hulasdns adlu 96-well microtiterplate ¥n
nau waUae s uies 9t microtiterplate lﬂi’mﬂ'ﬂms@mﬂﬁuL,Lmé’wm%"aq microplate
reader 8%® Victor3® U wallac1420 finnuenadu 405 ululums Lﬁa@miaaﬂqwéé’uéﬁuaﬂ%ﬁ

wearn-nNglaTinavesasiIeg1e LWIguiiguiu acarbose

Negative control

Acarbose 40 mg/ml

Compound DM1 1 mg/ml

Compound DM2 1 mg/ml

Compound DM3 1 mg/ml

SUN 7 wans sUuuunsrgaasazangly microtiterplate 1 1
dmfummegeugrsnisdudueuleivean-nglaging
v 1 9 v I a sq ¥ A %
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y a S 1 v Ao o
LﬂuuﬂmagammuﬁmmmmTm‘aamﬂ‘%tyﬂunuwmmmmumﬁﬂmwmm
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N15%1A1 ICs

WagNaNTazateNttlunIsnagay Al

a

1. @savane 50 Hadlua Phosphate buffer (pH 6.8) 100 fadans
Tnensda 1. KH,PO, 0.6805 n3u azansluth 5 fiadans
2. KHPO, 0.8709 n¥u azaneluth 5 fadans
wesansIe 2 Whdeiy st 80 fladans arntuuu pH auld pH 6.8 udUSUU3INS
TWiAsu 100 Hadans
2. @1savas 20 Haaluans p-Nitrophenol-ai-D-glucopyranoside (PNP-G)

a o ¥

wisalaedeans PNP-G 9.0375 fadnfu avanedie phosphate buffer 15 adans
3. @138¥a1Y d-glucosidase 0.1 gllanaliadans
wisulag a-glucosidase 20 gllndadiadans 31U 20 lulasdns Ay phosphate
buffer 4 iadans
4. @15a¥a18UInIFIU Acarbose
wisdlaeldanuudy 40, 20, 10, 5, 2.5 Jaansuneliagans
5. @1savae 1 Jaaluais Sodium carbonate (Na,COs)
wipalnedaans 3.18 n3u azangluth 30 faaans
LASENAITAIDES
1. Fsansreen 1 fiadnsu 1d Eppendorf wunn 1.5 fiadans
2. 1y 509%DMSO 1000 lalasdns azlaansiegnennudutu 1 SadnsSuneladang
3. ¥ series dilution ¥83E560819 10U 5 ALy el
3.1. Unansfegnadiladannde 2 11 210 lalasans 1du 50%DMSO THUSnnsgavineg
wirfu 1000 llasans  Iowduansdegne anududy 0.21 fadansuseliadans
3.2 Ywmansiilaarnds 3.1. 11 700 lulasans wWiu 509DMSO 280 lulasans
Taduanssnedne anududu 0.15 Tadnsuneliadans
3.3, Ydnansiilannnde 3.2. 11 700 lulasdns iy 50%DMSO 250 lilasans
Tovduanssnegne anududu 0.11 TadnSureliedans
3.4. Ydnansiilannnds 3.3. 11 700 lulasdns iy 50%DMSO 260 lilasans
Taduansinedne anududu 0.08 TadnSuneliadans
3.5. Ywmansiilaarnds 3.4. 11 700 lulasans wiu 509%DMSO 230 lulasans
Taduanssnedne anududu 0.06 TadnSuneliadans
Sunnsldansuaztunounisyi a-elucosidase inhibition assay Wwitleufufinanauudathedy

=
AHLHUNINT 2 o o A sday a o
MnngeiaduiudoyantivauuesTassaulfganinusnliusms luadsdynngwa (CUIR)

I Y aa Y = a S 1 v Ao o
rﬂuuﬂmau“aéumuﬁ@mwaﬂﬂﬂmuﬂitymum‘wu‘ﬁwmmumaﬂmwmm
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11 micropipette wag multichannel pipette @ﬂa’liazawﬁm%wl’? nualdaslu 96-well

microtiterplate Woiagviay fail

Microtiterplatefi 2-4 (g‘dﬁ 8)
® iU AL-A6 Ju negative control
- Test: Al1-A3 Usgnausie Phosphate buffer 40 Tulasans DMSO 10 lulasdns
Enzyme 40 lulasans way PNP-G (substrate) 50 lulasdns
- Blank : Ad-A6 Usgnausie Phosphate buffer 80 lulasans DMSO 10 lulasans
way PNP-G (substrate) 50 lulasans

® iy B1-B6 Ju asmedns anududu 0.21 fadnsuseliadans
- Test:B1-B3 Usgnounie Phosphate buffer 40 lulasans @a15A18819
10 lulAsdns Enzyme 40 lulasans wag PNP-G (substrate) 50 lulasans
Ipansfegaanududuaning 15.00 lulasnsusiofiadans
- Blank : B4-B6 Usgnaufie Phosphate buffer 80 lulasans @a19@20819
10 lulasdns uaz PNP-G (substrate) 50 lulasans loa1sdiog19aauitutu

gnvine 15.00 lulasnsuseliadans

® yigu C1-C6 1Tu ansfegns anududu 0.15 fadnsusieladans
- Test:Cl-C3Usgnounag Phosphate buffer 40 lulasans @a15@2089
10 lulasans Enzyme 40 lulasans way PNP-G (substrate) 50 lulasans
Ipansimegaududuanyine 10.71 lulasniusefiaddng
- Blank: C4-C6 Usgnaunae Phosphate buffer 80 lulasans @15610819
10 lulpsdns waz PNP-G (substrate) 50 lulasans laansiiegnaanuiduduy

gnvne 10.71 llasnSudediadans
® viqu D1-D6 10w asiegna Anududu 0.11 Jadniudeladans
- Test:D1-D3Usgnounae Phosphate buffer 40 lulasdns @a15f10813
10 lulasans Enzyme 40 lulasans wag PNP-G (substrate) 50 lulasdns
lpansmegaanudutuanying 7.86 lulasnsuseladans
- Blank D4-D6 Usznaunag Phosphate buffer 80 lulasans a19629819 10
LulAsdns waz PNP-G (substrate) 50 lulasdns loansfaagneninuuduanying
7.86 lulpsnsusiofiadans
® viqu E1-E6 tUu ansaegne anududu 0.08 dadnsuseladans
- Test:El1-E3Usgnounie Phosphate buffer 40 lulasans @19@20813
TNGEERIIGE uﬂma%%%%ﬁﬁgﬁm%r@ YRR SRR AN RS (s 53&?%@%941%@&%%
pfﬂuLLﬂa}%%%%meﬁ??ﬂ%%E%%J%s%ﬂﬂf%??a%ﬂﬂéaﬁl’ﬁiﬁﬁ%ﬁﬁ%ﬂ?ﬂ?%gﬁﬁqﬁ“@
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- Blank: E4-E6 Usgnaunay Phosphate buffer 80 lulasdns @15610819
10 lulpséns uag PNP-G (substrate) 50 lulasdns laansfiegnsninududy
gnvne 5.71 lulpsnsusiefiadans
® viqu F1-F6 1u ansfegns anududu 0.06 Tadniureliaddng
- Test:F1-F3Usgnounay Phosphate buffer 40 lulasans @15621089
10 lulasans Enzyme 40 lulasans wag PNP-G (substrate) 50 lulaséns
lpansimeganudutuanying 4.29 lulasnsusiedadans
- Blank: F4-F6 Usgnaunay Phosphate buffer 80 lulasdns @15610819
10 lulpséns uag PNP-G (substrate) 50 lulasdns laansfiegnsninududu
aavne 4.29 lulasnsuseladang
® gy A7-A12 U @158ra18uIRsEIU acarbose ALY 40 adndureliadans
- Test: A7-A9 Usznousiy Phosphate buffer 40 lulasans a1sazasuinsgiu
10 lulAsans Enzyme 40 lalasans uag PNP-G (substrate) 50 lulasans tadu
A15AEAUUINTTIUANNLTUEAYNY 2.85 HadnTuseliading
- Blank : A10-A12 Usgnaunae Phosphate buffer 80 lulasans @15azane
11035314 10 lulasdns uaz PNP-G (substrate) 50 lulasdns teiduansazans
WNTFIUANUNTUAATINY 2.85 TadnTusieladans
® vy B7-B12 \Ju ansazansu1nsgu acarbose Aty 20 Nadnsuseladans
- Test: B7-B9 Usznaunig Phosphate buffer 40 lulasdns a1sazaneuinsgiu
10 lulasans Enzyme 40 lulasdns uag PNP-G (substrate) 50 lulpsans Lo
Juansazareuasgiunnududugaineg 1.42 Jadnsuseladans
- Blank: B10-B12 Us¥nounay Phosphate buffer 80 lulasdns a1sazany
11035314 10 lulasdns uaz PNP-G (substrate) 50 lulasdns tiduansazans
WNTFIUANUTNTUAATINY 1.42 TadnTusieladans
® yiqu C7-C12 10U a1saratennsgIu acarbose Anududy 10 dadnsusieladans
- Test:C7-C9 Usgnausie Phosphate buffer 40 lulasdns a1sagaieunnsgiu
10 lalasdns Enzyme 40 lulpsans uag PNP-G (substrate) 50 lulasans loidu
A15AEaUUINTFIUANNLLTUEAYINY 0.71 HadnTureliading
- Blank : C10-C12 Usgnauaae Phosphate buffer 80 lulasans @15azany
110551 10 lulpsdns uaz PNP-G (substrate) 50 lulasans leiluansazane

WNTFIUANUTNTUAATINY 0.71 TadnTusieladans

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y = a S 1 v Ao o
L”]J‘L!Ll,ﬂlléllE]lluﬁell’f]\iuﬁ@]lft]Tﬂlaﬁiﬂﬁﬂﬂuﬂiﬂgmﬂuwu‘ﬁﬂﬁﬁWTH‘V]N?]Q!%‘V]?NT]@
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® vqu D7-D12 1w asavanen1nsgnu acarbose ANINA 5 fadnSusiefiadans
- Test: D7-D9 Usznaumieg Phosphate buffer 40 lulasans ansavarsuinsgiu
10 lulAsans Enzyme 40 lalasans uag PNP-G (substrate) 50 lulasans taidu
A138EA1UUINIFIUANULTUEAYINY 0.35 Hadnureliadans
- Blank: D10-D12 Usgnaunay Phosphate buffer 80 lulasans @15azane
wmsg1u 10 lAsdns waz PNP-G (substrate) 50 lulasdns leiduansazany
WNTFIUANUTNTUAATINY 0.35 TadnTusieladans
® v E7-E12 10U ansagaleunsgIu acarbose Auduty 2.5 fadnsusiefiadans
- Test: E7-E9 Usznausie Phosphate buffer 40 lulasans asazaieuinggiu
10 lulAsans Enzyme 40 lalasans uag PNP-G (substrate) 50 lulasans tadu
A15AEAEUIASTIUANULTUEAYNY 0.17 HadnTuseliading
- Blank : E10-E12 Usgnaunag Phosphate buffer 80 lulasans @1sazane
wmsg1u 10 lAsdns waz PNP-G (substrate) 50 lulasdns leiduansazany
WNTFIUANUTINTUAATINY 0.17 TadnTusieladans
dlonenansasly 96-well microtiterplate Ui muRRas Incubation ASUATNTLUADULEY
MN1sngauisen aren1svenalsazany Na,CO; 100 Lulasans aslu 96-well microtiterplate
ynviay udUadlEsuses 91ntuii1 microtiterplate lU¥adnisganduuasdaeiaies microplate
reader 8% Victor3® fu wallac1420 finrweniadu 405 uiluuns Vudumutuneuiing1ian

¥ Y o A o A v o ° oA i
TIAUBN 2 50U LiNaUAT ICso NevianunInlglunisAuanaAleuuInITgIueeR ICs

) 0090 090eE
000000

Sample 15.00 pg/ml

Sample 10.71 pg/ml

Sample 7.86 ug/ml

Acarbose 0.35 mg/ml
Acarbose 0.17 mg/ml

Sample 5.71 pg/ml

Sample 4.29 ug/ml

Se.aple <21 mg/ml

o o ﬂ Y v I a Jaq ¥ Aa I, IR
unaagotiazil “j‘[%@ﬂﬂéﬁ%@?ﬂ'@ﬂ%@ﬁ%‘mﬁﬁ%ﬁﬁm%1@%?1?@?3%?@%@@“!WM (CUIR)
o dhludeyaveatidgdzves]assnuiSygninusidawiiynpas idaia
#113uniAn 1IC50 N1388NHNSNITYULIDUY "UiJLL’e]ﬁW']-ﬂQ AYLAE YBIAIIAIDYWLASHITATANYUINTZIU
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A8N15AUIUNT % inhibition wazA1 ICs, VaIaN5NNAGBUARY a-glucosidase inhibition assay

[

A1U3AAIUIUNT % inhibition vasansiegsluksazAITNTY TngAIMINgRs fall
o (Io — bo) — (Iy — by)
% inhibition = x 100
(Io = bo)

fvuald I, Ae AadsvesAInsgAnAuLANieIAdY 405 ulumnsvesansTiiy
test Y99 negative control
I, o Aiefuvesrnsgandunasiinimeniadu 405 wiluwasvesansiiu
test vosansFagsiimudutulaa I udunis
by o AledsvesinsganduLAsTinXENIAAY 405 uluasvesansTI Iy
blank 83 negative control
b, o iedevesrnnsgandunasiinnuenady 405 uluwasvesansiiy

blank 284 @1587881991ANWTNTUIAANULTUTUATIS

31NA15ATLIAMEanIIeAY Tuarsdaedgne 1 vllnazldnadnsidu % inhibition 5 A7
210 5 AUTUTY 910U % inhibition slanaldasransinlaesinualy wnu X iWueiaiy
WWUTUVDIANTF0879 wazwnu Y 1 uAY % inhibition AglAduaNNISEUATY TIEIUITOAIUIUNAN

ICs0 VOIENTAIDYNUU NANATLEUNTIULA

uni 4

NaN157¢

[ a z{ v &I o
4.1 HANITANALENEITUIFNTIMNAUDITIU
ANSAUNUAITSISUTIRNLAAINATLUIUNTHENANAMIUIUADUNNAINT AU USELNaUAIEY

mw%qméwwm 3 9iin 16w DM1, DM2 was DM3 3ail % yield wirfiu 7.25x10™, 6.48x107,

4.01x10° % @ugdsiu

4.2 M3Anszvimgasiaseaiamaaiidqemaiin NMR spectroscopy

Na931nU" fraction N8&@15 DM1,DM2 Lag DM3 413LAS18%A2875 TLC WU TULLe
a¥ fraction Us1ng spot Nn1sgandunasniteldias UV 1Ad1ue13adu 254 urluiuns
a a = v g ] . Y a ¢ A A A
Wi spot Wen Fauandliliudl usay fraction UseneulUmeansusgnsiiiesviiafen uasiiveiaz

niudeyalassaiivesansuiansivarisladansdnaniviinseilasiaiisdememaiin NVR

SPaET RSSO RY ST o B e SR G e AP RS T T T QU M2

153} DM3 équ ﬁ % 9 an 9 = a S 1 v A v o
UL lléllE]iJ“ﬁGU’EN‘LlE‘T@Liﬂﬂl@\ﬂﬂiilﬂuﬂiﬂlﬂﬂuwu‘ﬁ‘ﬂﬁﬁWWH‘V]Nﬂmz‘V]fTﬂﬂﬂ

g 9
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MeO
DM1
OMe
OH
MeO
HO
OMe
DM2
OH
COOH
X
DM3

5U# 9 uanslassairevnaniivesans DM1 DM2 uay DM3

1nnsiansiassasislvduaulugiudeya wudn a1s DM 1 uag DM 3 1015518913790
Aunvlundelivlinduunnounad uddildinegnaununsesigeuly Dendrobium moschatum
wneu Tuvae? DM 2 lafinnsgnAununazsieaulundlgldvaie species 331919 Dendrobium

moschatum AEUNy

NNTIATIZALATIATI989815 DM 1 dsmatin NMR spectroscopy TauiunIsiUsauLiieu

NaY89 H war *C NMR 271n@1sagiin1ssngau (mn5199 7) wuindns DML Ae a@1s flavanthrinin

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y = a S 1 v Ao o
L“]J‘L!llﬂllellﬂlluﬁell’f]\?uﬁ@]Li]15116\‘1Iﬂﬁ\1\’1WUﬂiﬂJﬂJuWUWHTJT]’LTQWWU‘V]NﬂmgTIﬁQﬂﬂ
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M50 7 wanansiSeuiiguteya NMR spectrum v83 DM 1 Tu Acetone-d wag flavanthrinin

Tu Acetone-d,

DM 1 Flavanthrinin’

Position
[of . [ Oc
1 7.06 (d, J = 2.4 Hz) 107.7 7.06 (d,J =25H2) 107.7
2 - 156.3 - 156.3
3 6.98 (d, J = 2.4 Hz) 102.5 6.98 (d, J =25 Hz) 102.5
4 - 157.3 - 157.3
43 - 114.0 - 114.0
ab - 119.9 - 119.9
5 7.42 (d, J = 6.6 Hz) 127.4 7.42(d,J=7.5H2) 127.4
6 7.09 (dd, J = 6.6, 2.4 Hz) 116.9 7.08 (dd, J = 7.5, 2.5 Hz) 116.9
7 - 155.2 - 155.2
8 7.40 (d, J = 2.4 Hz) 121.0 7.40 (d, J =25 Hz2) 121.0
8a - 134.9 - 134.9
9 7.62(d, J = 8.7 Hz) 129.7 7.62(d,J =9 Hz) 129.7
10 7.49(d, ) = 8.7 Hz) 126.9 7.49 (d, J =9 Hz) 126.9
10a - 137.0 - 137.0
4-OMe 4.15 (s) 58.5 4.15 (s) 58.5

*(Klongkumnuankarn, P., et al., 2014)

10

9
ﬂﬂﬁﬂEJ'EJLLamW’\hJ‘ﬁjﬂlluaﬂﬁ%@wf%ﬁ%@d%@%%@m;ﬁymﬂuﬂﬁjﬁﬂiy}ﬂﬁﬁgWW"I (CUIR)
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M1397 8 UanaNsiUSeuLigutoya NMR spectrum v8d DM 2 Tu Acetone-dy Uag moscatilin - Tu

Acetone-dj
Position DM 2 Moscatilin”
S 8. S o

1 - 133.1 - 133.1
2 6.48 (s) 106.7 6.48 (s) 106.7
3 - 148.4 - 1483
4 - 134.8 - 134.8
5 - 148.4 - 1483
6 6.48 (s) 106.7 6.48 (s) 106.7
a 2.78 (m) 38.9 2.78 (m) 38.8
o 2.78 (m) 38.3 2.78 (m) 38.3
1’ - 134.1 - 134.1
o 6.78 (d, J = 1.8 Hz) 1129 6.78 (d, J = 2.0 Hz) 112.9
3 - 1479 - 1479
q' - 1454 - 1453
5’ 6.71 (d, J = 8.0 Hz) 1155 6.75 (d, , J = 8.0 Hz) 115.4
6 6.64 (dd, J = 8.0, 1.8 Hz) 121.5 6.64 (dd, J = 8.0, 2.0 Hz) 121.6

3,5-OMe 3.76 56.5 3.75 56.5

3" OMe 3.78 56.1 3.76 56.1

*(Klongkumnuankarn, P., et al., 2014)
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PMNNTIATILALATIAS19B9E1S DM 2 memailn NMR spectroscopy SIUAUNTS
Wguigunawad *H kag >C NMR 910a157a8in1591891U (1N51991 8) WuIndns DM 2 As @ns

moscatilin

OMe

JUN 11 uandlaseaiamaniivesans DM2

M5 9 wanenTsiUSeuisuteaya NMR spectrum 8¢ DM 3 Tu Acetone-dg Wag trans-o-
cournaric acid Tu DMSO-d

DM 3 trans-o-coumaric acid”
Position

& 8. 8 o
1 - 122.5 - 120.9
2 - 157.3 - 156.5
3 6.96 (d, J = 7.5 Hz) 117.0 6.93 (d, J = 9.6 Hz) 116.1
q 7.22(td, J=75Hz) 132.1 7.23 (m) 131.3
5 6.87 (t, 7.5 Hz ) 120.7 6.83 (m) 119.3
6 7.58 (dd, J = 7.5, 1.2 Hz) 129.5 7.58 (d, J = 8.8 Hz) 128.6
7 8.00 (d, J = 16.1 Hz) 140.7 7.83(d, J = 16.2 Hz) 139.5
8 6.59 (d, J = 16.1 Hz) 119.3 6.52 (d, J = 16.2 Hz) 118.2
9 - 169.0 12.21 (s) 168.0

2-OH - - 10.18 -

* (Yjé%]g]’?@f)Légg%@?\l%@lé]éﬁﬁﬂﬂﬂlﬁhﬂlﬂﬁ lnsanudsyarunusn lviusms luaastdyy13w (CUIR)
unduveyavesiidadivesInssnuiSyaninusidwiunnas ideia
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PNNTIATIEALATIAS19UBIES DM 3 memailn NMR spectroscopy SIUAUNTS
Wguigunawad *H kag >C NMR 910@157a8in1591891% (1N51991 9) WuIndns DM 3 @s @ns

trans-o-coumaric acid

JUN 12 uandlaseainamamiivesans DM3

[

o & a
4.3 nan1magaugnsdudseuluiuean-ngladias

a

Weahaisusans wwn flavanthrinin moscatilin wag trans-o-coumaric acid NEANULIUTY

q

a o I a a

Suduiiiu 1 fadnfusiefiadfing wmeasugnsdudueuledueai-nglading wuin duiesans

flavanthrinin ti1tuignsnisdudaeulesiveani-nglafiinaninnitfosas 50 AetuIainans

flavanthrinin lUideanslilamnududuanyinewinfu 15, 10.71, 7.86, 5.71 waz 4.29 lulasnsusie
fadans wazihluneaeugnsdudueuleduoani-nglading 8nAse Fawanlanudn Hadududy
15,10.71, 7.86, 5.71 uaz 4.29 lulpsnSusdeiiaddny ddnsdudueuledusann-ngladina

WInAuSaeay 95.21, 80.03, 58.44, 20.36 kay 13.56 AUAINU TI9LUIAINULIUIUVDINITEUES

ulysiuean-ngladinanisear 50 lawiniu 8.28 lulasniuseliadans Ieasuinans flavanthrinin

9

a0

§1A1 ICs, winfiu 8.28 lulasniusiefiadans wsewindu 34.45 lulasluans

'
= o

W9 acarbose NAMLTNTUAAYNEMIAU 2.85, 0.71 Uag 0.35 fadnsuseladans wily

¢ v
U

naaeugsdudueuleiuear-ngleding wWisldilu positive control wu31 Airandudu 2.85, 0.71

uag 0.35 dadnsuseiiadans acarbose drnisfudaeuledueani-nalagina winiuiesas 87.00,

'
L2 =

62.78 uay 44.09 MNEIAU Beagmanuiutuvensfudueuludieani-nglaBinanosas 50 1o

Winfiu 342.65 lalasnSuseliaddns fauudsaguinans acarbose §iA1 IC., Wiy 342.65 lulasnsy

fafiadans saLiniu 530.74 lulasluans
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uni 5

aAuTBuaraTUNaNITIY

nnsiansafaneuludu ethyl acetate 39918898101 (Dendrobium moschatum)
mﬁ’]miaﬁﬂLLBﬂﬁWﬁU%@Wéﬁ?EJ column chromatography 1agld silica gel column way sephadex
LH-20 column saushenslinaia TLC ansnsoadaaisusandld 3 vin nduiansiildlfigad
lassasramaaiidnawaiia *H uag °C NMR spectroscopy wuinluans flavanthrinin - moscatilin
Way trans-o-coumaric acid Amdudesay Wiy 7.25x10™, 6.48x10°, 4.01x10° audsiu

¢ ¥
a

nduinasusansie 3 elialunaaeugnsdudveuledueari-ngladinanieis

a-glucosidase inhibition assay NAN1INAFBUNUIIAIT flavanthrinin - g SIAEANUTUNLNT

(% '
[

guduoulesiueani-nglagina Failen ICs, i 34.45 lulasluans diu acarbose Gavinii
18y positive control #A1 ICs, 11U 530.74 lulasluans arnwansnatdluanslimiudn @13

flavanthrinin ignsdugaeulesiveani-nalainainganin acarbose

ad Y] v o o A a o o Y | A o o =
ﬁqiﬁiiusﬂqmwgﬂﬁﬂ@LLElﬂl@u@Jﬁ]']u’)uuaEJquﬂLN@W]EJUﬂUU’]ﬁUﬂGU@Qﬁ'JUVIuqlnﬁﬂﬂ %Q{jﬁyﬁq

s o w o a v < 2 - v oo [
Uiulgymddgreinmsazianssssuvfnimundug mszdSunungnaunuilliiemedents
aagnsinfukarnageuanuluiivrionsesngsludniveasdld (25) Auiuluswanaisiinsfinw

a a a v ad a a ‘:gl’ =~ v 1 o r.:’ll v L3 ! 14
WaAsNeIAUIsNsIiNsNaARa1sTienanavanunsaurasanleuselevimenselula

o
v v

WievihnisauAulugiudeyanudi @15 flavanthrinin - in1ss1eauinlgnsdudeeyyadasy

(antioxidant) (26) wagdeiimnudufivraimaduzise (Cytotoxic activity) (27) 8nme ursealsinia

S

a13 flavanthrinin - gsliinegnyenuiidgnsdugueulaiieani-nalagng 1uideidaduanide

wsnimugnsdugveuledueari-naladinavesans flavanthrinin

[ 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.



30

1811591994

1. The International Diabetes Federation (IDF). DIABETES ATLAS [Internet]. 8th ed. 2017.

Available from: http://www.diabetesatlas.org

2. WHO. Diabetes [Internet]. 2017 [cited 2018 Apr 8]. Available from:
http://www.who.int/diabetes/en/

3. Barbara G. Wells JTDLS and CVD. Pharmacotherapy handbook, Chapter19 Diabetes
Mellitus. 9th ed. McGraw-Hill Education; 2015. 161-175 p.

a. Derosa G, Maffioli P. Ol-Glucosidase inhibitors and their use in clinical practice. Arch Med
Sci AMS. 2012;8(5):899.

5. Nhiem NX, Kiem P Van, Minh C Van, Ban NK; Cuong NX, Tung NH, et al. alpha-Glucosidase
inhibition properties of cucurbitane-type triterpene glycosides from the fruits of
Momordica charantia. Chem Pharm Bull (Tokyo). 2010 May;58(5):720-4.

6. Ne TB, Liu J, Wong JH, Ye X, Sze SCW, Tong Y, et al. Review of research on Dendrobium,
a prized folk medicine. Appl Microbiol Biotechnol. 2012;93(5):1795-803.

7. Lu Y, Kuang M, Hu G-P, Wu R-B, Wang J, Liu L, et al. Loddigesiinols G-J: a-Glucosidase
Inhibitors from Dendrobium loddigesii. Molecules. 2014 Jun 23;19(6):8544-55.

8. Limpanit R, Chuanasa T, Likhitwitayawuid K, Jongbunprasert V, Sritularak B.
o -Glucosidase Inhibitors from Dendrobium tortile. 2016;10(5):609-16.

9. Sun J, Zhang F, Yang M, Zhang J, Chen L, Zhan R, et al. Isolation of Q-glucosidase
inhibitors including a new flavonol g¢lycoside from Dendrobium devonianum.
Nat Prod Res. 2014 Nov 2;28(21):1900-5.

10. Ozougwu JC, Obimba KC, Belonwu, Unakalamba. Journal of Physiology and
Pathophysiology The pathogenesis and pathophysiology of type 1 and type 2 diabetes
mellitus. 2013 [cited 2018 Apr 6];4(4):46-57. Available from: http://www.academicjournals.org/JPAP

11.  WHO. About diabetes [Internet]. WHO. World Health Organization; 2018 [cited 2018 Apr

8]. Available from: http://www.who.int/diabetes/action_online/basics/en/index3.html

12. Jennifer Jiang SD. Diabetes Mellitus [Internet]. PDB-101. 2016. Available from:
https://pdb101.rcsb.org/global-health/diabetes-mellitus/monitoring/complications

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y = a S 1 v Ao o
L”]J‘L!Ll,ﬂlléllE]lluﬁell’f]\iuﬁ@]lft]Tﬂlaﬁiﬂﬁﬂﬂuﬂiﬂgmﬂuwu‘ﬁﬂﬁﬁWTH‘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.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Unnag

31

Salar U, Taha M, Khan KM, Ismail NH, Imran S, Perveen S, et al. Syntheses of new
3-thiazolyl coumarin derivatives, in vitro a-glucosidase inhibitory activity, and molecular
modeling studies. Eur J Med Chem. 2016 Oct 21;122:196-204.

Puls W. Pharmacology of Glucosidase Inhibitors. In Springer, Berlin, Heidelberg; 1996. p.
497-534.

Tiwari S. What is amylase and what does it do? [Internet]. Quora. 2017 [cited 2018 Apr

10]. Available from: https://www.quora.com/What-is-amylase-and-what-does-it-do

Rosak C, Mertes G. Critical evaluation of the role of acarbose in the treatment of
diabetes: patient considerations. Diabetes Metab Syndr Obes. 2012;5:357-67.

Dungan KM. Management of Type 2 Diabetes Mellitus. In: Endocrinology: Adult and
Pediatric. 7th ed. Elsevier; 2016. p. 839-853.e2.

Gholamhoseinian A, Fallah H, Sharifi-far F, Mirtajaddini M. The Inhibitory Effect of Some
Iranian Plants Extracts on the Alpha Glucosidase. Mashhad Univ Med Sci. 2008 Jan
1;11(1):1-9.

BGO Plant Database TBO. 18045117 | Dendrobium moschatum (Buch.-Ham.) Sw. : BGO
Plant Database—g’m%’a%aﬁuﬁﬁﬁ 99ANITAIUNNBAIEAS [Internet]. Academic Segment,
Research & Development Center, The Botanical Organization, Ministry of Natural
Resource and Environment, Thailand. 2011 [cited 2018 Apr 6]. Available from:
http://www.qgsbg.org

audunt nemea. naneldidiedlng. 11th ed. ngann: Uruwaganuy; 2006. 211 p.

K. Keller. Dendrobium moschatum (Buch.-Ham.) Sw. [Internet]. Swiss Orchid Foundation
at the Herbarium Jany Renz. 2006 [cited 2018 Apr 6]. Available from:
https://orchid.unibas.ch

Majumder PL, Sen RC. Moscatilin, a bibenzyl derivative from the orchid Dendrobium
moscatum. Phytochemistry. 1987 Jan 1;26(7):2121-4.

Inthongkaew P, Chatsumpun N, Supasuteekul C, Kitisripanya T, Putalun W,
Likhitwitayawuid K, et al. a-Glucosidase and pancreatic lipase inhibitory activities and
glucose uptake stimulatory effect of phenolic compounds from Dendrobium formosum.
Rev Bras Farmacogn. 2017 Jul;27(4):480-7.

Na Ranong S, Likhitwitayawuid K, Mekboonsonglarp W, Sritularak B. New

Qdihgdrop nanthrenesJfrom Lfendrob{"mw in undibuélugmaNat Prod Res. 2018 Mar 23:1-7.
taziWuvoyantuiaNYed Ins 93y iunisn lMusms luaaaanign (CUR)

o

I Y aa Y = a S 1 v Ao o
Lﬂullﬂhéﬂﬂu‘]ﬁﬂlﬂquﬁ@lfl]1%@\11ﬂ5331ﬂﬂ§iymﬂ?uwu‘ﬁﬂﬁﬁW']u‘]/n\‘iﬂmgﬂﬁﬂﬂﬂ

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

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



32

25.  Atanasov AG, Waltenberger B, Pferschy-Wenzig E-M, Linder T, Wawrosch C, Uhrin P, et
al. Discovery and resupply of pharmacologically active plant-derived natural products:
A review. Biotechnol Adv. 2015 Dec;33(8):1582-614.

26.  Kongkatitham V, Muangnoi C, Kyokong N, Thaweesest W, Likhitwitayawuid K, Rojsitthisak
P, et al. Anti-oxidant and anti-inflammatory effects of new bibenzyl derivatives from
Dendrobium parishii in hydrogen peroxide and lipopolysaccharide treated RAW264.7
cells. Phytochem Lett. 2018 Apr 1;24:31-8.

27.  Kovacs A, Vasas A, Hohmann J. Natural phenanthrenes and their biological activity.
Phytochemistry. 2008 Mar 1;69(5):1084-110.

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y a S 1 v Ao o
LﬂuuﬂmagammuﬁmmmmTﬂiaamﬂ?agﬂunuwuwmmumaﬂmwmm
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



33

AMANUIN

o v 3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I 9 an Y a S 1 Ao o
Lﬂuuﬂmmy,aﬂlmuﬁmmmmmemiﬁtytymwuwmmummmwamﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



34

=
o

9

SN0V

.
s
Q
<
0 =
=1 3
>
=
=
-

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y = a I v Ao o
Lﬂuuﬂmay‘ammummmmTﬂiaamﬂﬁtytymwuwmmummmwmm
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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

ZHN 00¢ HYAN H TWJ

ul

p-2U03}30Y



35

oo g
N —_
>
@)
=
<
X
=
5 ~
00 on
Q
<
) . T
. N
)
5
s )
o
o >
(@)
& ®
O
)
- 1
Q.
O\
)
T
—
Q)
S
5 >
—+ O
J
=,
S,
]

o
[ v a3 a \ = @
umﬂﬂaauazuﬂm%’m&aﬂuummaﬂﬂiwmﬂ‘%q;tymwuﬁ%w}uﬁmicluﬂmﬂmuﬂumgwm (CUIR)
I Y aa Y a S 1 v Ao o
LﬂuuﬂmagammuﬁmmmmTﬂiaamiﬁagﬂunuwuﬁwmmumﬁﬂmwamﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



36

p-2u03}a0y Ul AJSON-TWA

9

o v 3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I 9 an 9 a S [ A v o
Lﬂuuﬂmlay,mlmuﬁmmmmmemﬂ?tytymwuﬁ‘wmmummmmamﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



37

O
N S
« =
=
o <
Py
(6N}
o
o
N
@ Z
I
N
=
>
o]
D
—+
(o]
>
®
Q Q
Q o\

uni3edsow

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y a S 1 v Ao o
L“]J‘L!llﬂhﬂlﬂylﬁeﬂﬂﬂuﬁﬂﬁ]WBUENIﬂi\‘l\‘l1uﬂ£§ﬂeji}lﬂuwu‘ﬁ1ﬂﬁ\‘iW1u‘V]NﬂfM$‘V]’ﬁ\1ﬂﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



38

O
<
N
w »
" N
w
B =
<
o Py
L
m ~
o
a
‘ =
w
"!‘ N
N —_
o )
>
(@)
M
~+
O
)
P
Q.
O\
w
0
(o]
<
)
w
o
<
)
Q
p\
T =
O @]
< 8
O )
(7]
Q)
Q)
o,
)

(YL Y o < a g Y A .w
umﬂﬂﬂauawﬂmagaﬂuummaﬂmwmﬂ‘%mm{)mwu‘ﬁﬂwmmi AN

[T

< 9 Aan 9 a S [ i =1
!ﬂullﬂhﬂlﬂlﬂﬁﬂlﬂ\?uﬁ@Li]']BUENIﬂiflfl'lu‘lJ%iyiy']UW‘L!‘ﬁ‘ﬂﬁ\?W'lu‘]/]'lﬁﬂﬂ@‘]/]ﬁflﬂﬂ
I

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

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



39

o
<
(O]
I -
N pd
<
)
(<)}
(67
o
o o
w
<
v T
N
00
=
P
(@]
D
~+
0
)
®
Q\Q

pIDe D1IeWNO)-0-SUD.}

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y a S 1 v Ao o
L“]J‘L!llﬂhﬂlﬂylﬁeﬂﬂﬂuﬁﬂﬁ]WBUENIﬂi\‘l\‘l1uﬂ£§ﬂeji}lﬂuwu‘ﬁ1ﬂﬁ\‘iW1u‘V]NﬂfM$‘V]’ﬁ\1ﬂﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



40

O
<
>
[(e]
&
(@)
N
pzd
<
)
\l
IN] ol
=Y
<
o T
- N
o] v N
w 5
>
(]
~ ®
=S o)
Q) -
) P
3 oS
1
N
(o)
(@
3
[}
:0
3}
(WY}
Q.
o

[ v a3 a /A = @
unAngeuazuudoyantivauued Iassaulsyaninusnliusms luadsdyangwa (CUIR)
I Y aa Y a S 1 v Ao o
L“]J‘L!llﬂhﬂlﬂylﬁeﬂﬂﬂuﬁﬂﬁ]WBUENIﬂi\‘l\‘l1uﬂ£§ﬂeji}lﬂuwu‘ﬁ1ﬂﬁ\‘iW1u‘V]NﬂfM$‘V]’ﬁ\1ﬂﬂ
The abstract and full text of Senior Project in Chulalongkorn University Intellectual Repository(CUIR)

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



41

L
p-2U033dy Ul YIAN DOSH €A

uoJj
=2

an)
)

2
gy

< 9 an a o [ - A v o
Lﬂuuﬂmagammuﬁm%’wmTﬂiwmﬂ?ﬂujmmwuﬁﬁmmu%/ Aurndana

191141 (CUIR)

g 9

v 9 v a3 a s
‘mnﬂﬂﬂagmmﬂmagaa‘uummaﬂmwmﬂ‘%tytymwuw“lgu

The abstract and full text of Senior Project in Chulalongkorn Uni%rsity Intellggfual Repository(CUIR)

Q 0]
are the Senior Project authors' files submitted t.%ough the fa@llty.



	หน้าปกภาษาไทย
	หน้าปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	คำนำ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1
	บทที่ 2
	บทที่ 3
	บทที่ 4
	บทที่ 5
	รายการอ้างอิง
	ภาคผนวก



