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Abstract

Obesity is a major public health risk causing diabetes, hypertension, and
cardiovascular disease. In general, taking medication is the most popular approach to weight
loss because it takes less time, yet patients can lose more weight than other methods.
However, prescription drugs can also bring about deadly adverse effects. An alternative way
to lose weight is to reduce lipase and alpha-amylase activities in the digestive system. Thus,
this research aimed to study in vitro inhibitory effect of extracts from 30 Thai vegetables on
the activities of digestive enzymes (pancreatic lipase, pancreatic alpha-amylase, and trypsin)
and an enzyme in alcohol metabolism (alcohol dehydrogenase). Local Thai vegetables were
sampled from three different seasons, including summer, spring and winter, and were
extracted with water, ethanol or hexane at 37 °C or at 90°C. Each extract was subsequently
assayed for enzyme inhibition using Orlistat®, Acarbose®, phenylmethylsulfonyl fluoride
(PMSF), or nicotinic acid as positive controls. Results indicated that crude extracts of Acacia
pennata (Cha om), Apium graveolens (Khuen-chai), Citrus hystrix (Makrut lime), Ocimum
tenuiflorum (Kaphrao), Pandanus amaryllifolius (Bai toei) and Tiliacora triandra (Ya nang)
possessed compelling anti-lipase activities as their IC5, (the half maximum inhibitory
concentration) were less than 300 pg/ml. Furthermore, crude extracts of A. pennata, Allium
tuberosum (Kow choi), Coccinia grandis (Tum lung), Leucaena glauca (Kra thin), Mentha
cordifolia (Saranae), P. amaryllifolius, T. triandra and Zingiber officinale (Khing) also
demonstrated significant anti-alpha amylase activities. Interestingly, crude extracts of Allium
sativum (Kra tium), Alpinia ¢alanga (Khaa), M. cordifolia, Piper sarmentosum (Chaphlu) and
Salanum torvum (Ma khuea phuang) embraced considerable anti-trypsin activities, implying
that these extracts might not be suitable for weight loss due to an interference with protein
digestion. Moreover, crude extracts of A. galangal, A. graveolens and Z officinale had
additional anti-alcohol dehydrogenase activities, suggesting that these extracts would

interfere with other drug metabolisms in our body, therefore the application should be



handled with care. Taken together, the favorable Thai vegetables and their extracts
recommended for functional food development and natural anti-obesity remedy are A.
pennata, P. amaryllifolius, and T. triandra based on their specific anti-lipase and anti-alpha

amylase activities.

Keywords: vegetable, enzyme inhibition, lipase, Ol-amyalse, trypsin, alcohol dehydrogenase
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Abelmoschus esculentus L. = - )
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Moench.
Acacia pennata (L.) Willd. Cha om Leaves
Alium cepa Linn. Hom hua yai Clove
Allium tuberosum Rottler. ; Kow choi Leaves
Allium sativum L. Kra tium Clove
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HoInnAans sUsnwudny Forialy duitld
Alpinia galanga (L.) Willd. % Khaa Rhizome
D2
Apium graveolens Linn. Khuen-chai Leaves
Citrus hystrix DC. Makrut lime Leaves
Coccinia grandiis (L.) Voigt. Tum lung Leaves
e
. )
Cymbopogon citrates Stapf. % , » Ta khrai Stem
‘ ' Phak kuut
Diplazium esculentum Leaves
khaao
Leucaena glauca Benth. Kra thin Leaves
Luffa acutangula Buab Fruit
Marsilea crenata C. Presl Phak waen Leaves
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FoIneranans sUsnwudny Fovialy douitld
Melientha suavis Pierre. Phak waan Leaves
Mentha cordifolia Opiz ex Fresen Saranae Leaves
Momordica charantia Linn.
Ma ra kee nok Fruit
Momordica charantia Linn.
(Chinese) Ma ra Fruit
Musa paradisiaca L. var. sapientum )
. Hua pli Flowers
O. Ktze., M. sapientum L.
Nymphaea pubescens Willd. , ; Sai bua Stem
Ocimum basilicum L. Horapha Leaves
Ocimum tenuiflorum L. Kaphrao Leaves
Pandanus amaryllifolius Roxb. Bai toei Leaves
Piper sarmentosum Roxb. Chaphlu Leaves
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Yo Inegnenans sUsnwudny Py dauitld

Psophocarpus tetragonolobus (L.)

P P s Thua phuu Fruit
DC.
Sesbania grandiflora (L.) Desv. Khae Flowers

Ma khuea
Salanum torvum SW. Fruit
phuang

Telosma minor Craib Kha chon Flowers
Tiliacora triandra (Colebr.) Diels Ya nang Leaves
Zingiber officinale Roscoe. Khing Rhizome
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2.1.2 NMSLARENAITANANEU

N1SANATIUAIENTNTUUALADN IO

Foadniuty 6 nfu wezdhwnadasiudosnsuazionues 95% ludhsidin 21
U35 60 faddns gamndl 37 esmwaidea Wunan 20 Uil uwarflgumgll 90 ssmwaidea 1y
nan 1wt anduihnstusmiesdt 2,700xg Wunan 10 it waznsesrunszmunsaslouia uen
ST UBALAS SN TIEREN LLﬁ'gﬁﬂmuTaiuLwiaz%’juiﬂizmaLLﬁ@ImaﬂLs{’ﬂa@mmwﬁuLLm%u
dyyIne Pnuavanenznouiilamelauisadarenles (Dimethyl Sulfoxide; DMSO) wazifiudi
il -20 s LwaLgya

msarasae

a

Iy Y d’lj v [y ) [ go’ 1Y) = a [~ =
PININANUUIU 2 AU LAZUIUIFNANIYUINAY URRIZEAEY 37 avAwaed Wuan 20 U
a a a < a ¥ o 1 ¥ ) | a
wagfigaumadl 90 ssrwaidea Wua1 1 wil wanhwinsesiunseaensedleuns dhdwlannses
Iolussmeuidagldlogaanuiusastuaggyinia anduazangaznountamelawsadarenladuay
< A a a
WUNQEUNAI -20 DNALYALYYd
S 7 % gj =

2.2 Msnadaugnsvesarsanavetulunisdugsnanssuoulas

1%
YY)

2.2.1 vaaeugrssugaianssueuluilana

yagoun1ssusshnssuveneulsilaianniusouny (L3126, Sigma-Aldrich, USA) Tagld
asuanUiung 1 Jadans Usenaumiy reagent A (idlalasaaesn Uvies pH 7.8 Usung 16.2
fiadans wulwdlawa 10 Tadnsu (50 U) lofsufoandlaan 72 Jadnsu waz wralleunaslsn 3
fiadluas Uums 800 lulasing) Usuns 940 lulasdng uwagimiuaudauin (Aududu 0.9 2.7
30 10.0 adn3u/dadans) wieansataveruaninitutiu (mududu 2.7 9.0 wie 30.0 fadniw/

a

fiadidns) Usuns 10 Tulasdns nethluvniigamall 37 ssmwadea Wua 5 wiil andudu
W lulasifansdien (para-nitrophenylpalmitate, p-NPP) 1Juansasnul3nns 50 lulasans
ldindinsganfunasiauenaiy 410 uluues Juiind1ivian 30, 60, 90, 120, 150 wag 180

i lneldea3aunn (Orlistat® (Tetrahydrolipstatin), Xenical, Switzerland) 1Jusiaaaunugauan
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¥
YY)

2.2.2 veaeugysdugananssueulediveaniesluaa

(%
[

ndeuNsEudsianssuveteulydueanesluaaaindugeuny  (A3176, Sigma-Aldrich,
USA) Tagldasuauu3nms 10 daddns Usznoume lunsuraams dviwes (20 dedluans, pH 6.9)
U31105 3.6 TadanT FIAIUANLTIUIN (ANUud 0.9 2.7 w3e 10.0 Tadnsu/lladans) vieansann
menuanEniuT (Ardadu 2.7 9.0 e 30.0 fadndw/liadans) Ysuas 100 lulasans tinduy
USims 1.9 fiaddns wastoulesiuoavi-ezluaa Usums 400 lulasing (0.4 U) Unfigamaiivies
Hunan 15 widl sndudududienududu 035 nwans  Usues 4 Deddns andudiua
ansazaneRaNfananUsung 1 $addns Avan 1, 3, 5, 10 waz 15 Wil MUdEU wasiivansavans
Tolofiu 5 fadluans Usums 1 Uadans ‘Ij’le‘Uilﬁ?i’lmi@@ﬂaml,ﬁ\‘iﬁﬂﬂmEJ”]’Jﬂ?il‘u 620 ulumnas lag
Tdozaslua (Acarbose®; Glucobay, Indonesia) L‘ﬁuéﬁmuquﬁﬁmﬂ

2.2.3 nedevgtuRansneulesivIUTy

mmaaumié’ugﬂﬁﬂﬂiimaaLaulsaﬁw‘%ﬂ%umﬂéfuéawyj (T7168, Sigma-Aldrich, USA) lagld
aswaulnms 1 Jagans Ussnousme 50 Jadluais vsatvwes pH 7.6 Usuns 390 lulasans
asazaneleulunsuTu eulwdinsudu 1 Taansu (20 U) wazural@uunaslse 2 Jaansuazansly
thndu 1 f088n3) U3ines 100 lulasins wasimuaudeuin (enududu 09 2.7 wio 100

a o

1a8n5u/0a8ans) ¥SENTENANIUIINENNUTIN (AWLTNTY 2.7 9.0 38 30.0 Nadnsu/Nadans)

a

Usues 10 lulasdns Wiluuufigamadl 37 esmwades WWunan 15 wiil andwfuduuuleda

Y

91539tumslulnsesdidu (N-Benzoyl-D,L-Arginin-p-nitroaniline, BAPNA) U311#s 500 lulasans

ldindrnsganfunasiaueneiy 410 wiluuns Juiind1iva 1, 2, 3, 4, 5 uag 6 w1l lag

a

Tdfawniatalndanalelsa (Phenylmethylsulfonylfluoride (PMSF); AppliChem, Germany) Ju

AIMIUAMLTIUIN

1%
[

2.2.4 nageugnsdudananssueuliueanesenntalnsdiua

(%
o

nadeun1sdudsnanssuveteulelioansgedflalasdiuaaindan  (Sigma-Aldrich, A7011,
USA) Tagnausiamiuauidaudn (@nududy 0.9 2.7 wse 10.0 dadnsu/liadans) seansaiavenu

PNENAUTIY (ANUTUTY 2.7 9.0 %30 30.0 Nadnsu/Naaans) Usuws 10 lulesans aisavaie

wulslieanogedntalnsaiua 10 leasans (1.5 U)  Twihnaudsuins 80 lulasams drlduud
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pamgfl 37 sseiwadea Wuna 5 il anduifasezanetileduazansiai (udeslnls
Woawlatvlies 20 fiadluans pH 8.8 USuas 5 fadams, B-NAD 3.75 fadluand USums 3
{08803 wazlevuea 95% U3uns 1 fladans) udhluinAinisgandusasiinrmeniadu 340 wn
Tuwns SufinArinan 30, 60, 90, 120, 150 way 180 Hundl Imeldnsailladiin (Nicotinic acid:
Gruppo montedison, Italy) Lﬂuﬁ’m’JUﬂﬂJL%ﬂU’lﬂ
2.3 NMIANUIALALITNIEDRA
2.3.1 MmsmnusesazAanssuoulel
Aanssueuleidnaandsnanuiiilumasuiitefldanndiaievesnnududildan

Toyangtey 5 90 vudunTsEnInaildlunsnaaeiuAInsaanduasinliainansasiy

] ' (%
a =

~ = Y] & % P P 2 ! ° v a ~
Nanawsondndurindiniuls wazdudussdasien 1 11nndn 0.95 leeimunligaaiunuLgau
wulasadanenlasiarfanssueulsivindu 100%  WudwdSeuiisu  Iewduadesazianssuy

oulesl (% activity) ASENNITAIUA

gnnanudilumsissufiservesamuny - snsanuiilumssaiisevesamaaey X 100

Sevazianssusaulesl = = p s
@V]ﬁ']ﬂ?']llLi'ﬂuﬂ'ﬁlﬁ@‘ugﬂﬁEJ']“Uaﬂ‘qﬂﬂ')Uﬂll

(%
o

2.3.2 MIATUINAIANUTLTUTR AN SENTadugsnanssuteulwlla

ANANUINTUYBIETENNSagugenanssueuletlnsesay 50 (ICs: the half maximal
inhibitory concentration) kag ANAINILTNTUYDIENSaLNTadugInanssueuledlasesay 25 (1Cs:
the quarter maximal inhibitory concentration) Awadlalagld ED50 plus v.1 (Apostolidis et al.,
2006) Fadudrufiuvensly Microsoft Excel

2.3.3 MTIATIEINAlALION19EDR

a e = = .. Y ad | o

AegiuaziUsouiisunalaelagltlusunsy Minitab® A2878 one-way ANOVA $3uAUNNS

NAFDUAINLANANUDIANLAALAIETD Turkey 7szAuAUIToUToNaE 95 (p<0.05) LazIlATIZN

aun1sannaslngld Microsoft Excel
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3. NaN15IY

¥
v U a

4 s 1 L o/ &l
3.1 i]VIﬁEJUENﬂﬁ]ﬂiiﬁJLE]‘U‘l‘UﬁnaL‘Uﬁ"iﬂﬂﬁanﬂu‘U’é]\‘iﬁ'liﬁﬂﬂViEJTUﬁJ’lﬂNﬂwuﬁlﬂu

[%
YY)

Tunsfnwgnsdudsianssueulullaa §3deld Orlistat® Fuluenshwilsadrundonslu

(%
[

msdudsianssueulvdlaadusmuauduin Inefisenuinmanududuves orlistat 9

(%
[

aunsadudsianssueuladilaalasesas 50 (ICs) aghl 9.2 lulasniusieliadding (Kaewpiboon et

[V
U A Ya o

al, 2012) Wnglun1sAinwiasatlfidenuen ICs, vas orlistat ag 6.2 lulasnSusieliadans (n1519% 2)
ToomuindlaannnIny 1 fafianlnaesiu wanaliiuinani1sAneAsItaunsaSeuisulanu

Ay al vee | v X
NI NAFNININDUNTINT

100
~
&\i
> 75
2
=
®
@ 50
©
2
-l
25
0

0 20 40 60 80 100

Concentration (ug/ml)

Al 1 Inhibitory effect of Orlistat® on pancreatic lipase activity

(%
[

INNANITIATIZINUIATAT AR IUIINRINNUTIY 6 wlin Jgvslunisdugsianssueulas

lawd Tnea1unsaAIuImAn 1Cs, A UYINANULNTUNNAEDU (<300 lalasnsu/dadans) tawn a1g

(%

afave1uan Tuszen Tuduadie Tunensa Tunzinst Tume waglugung (mn51991 2) Mediidenud

2 '
LY I

ansanmenuanlungnauansgsduginanssueuludlaalafilieainigamail 37 wag 90 oaem

3

waLdea (ICs=253.6 wag 181.1 lulasniu/Taddns auddu) lnedgsiiinduileadnioamal 90

]

[
o

a a ) Lo a PYPRP v
DIALY ALY 1u%m3waqsaﬂ@LaﬂLgfju%']ﬂ&[,‘UsﬁgallLLa@ﬁq%ﬁﬂ‘U’UQﬂﬂﬂiﬁﬂJLau\l"?jﬁlal,ﬂﬁl@@l’u@aﬂ@lm

a = Y '

Nl 37 eAYALTYE wWANUgNIRINaIININNIMTIATIAUAIBE19UT (ICsp=286.311.2

1ulAsNSU/A88895) ALEAAIIAITIEN 2
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A51991 2 Anti-lipase activities of crude extracts from Thai vegetables

1Cso (Hg/ml)
Thai vegetables na%)en;rT'??]ai Extract solvent Extract temperature (°C)
37 90
A. pennata Cha om Hexane 286.3t11.2  >300
A. graveolens Khuen-chai Hexane 283.4 >300
C. hystrix Makrut lime Hexane 253.6 181.1
0. tenuiflorum Kaphrao Hexane 265.8 >300
P.amaryllifolius Bai toei Hexane >300 231.8
T. triandra Yanang Hexane 264.9 >300
Positive control ICso (ug/ml)
Orlistat 6.2

Note: Mean £ SD denotes an average of 1Cs, obtained from different seasons.

(%
o

Weliugndvesansananeuandniuduedaduiseradigrslunisdudsianssueuludla

4 1 Va v =

WatpgNINANSANAVEIUINNRNNUUIY 6 LAY HIV89 LA LARINANITAILIUAIAULTUTUN

Y

[
v v

vgeanssueuludlawaldsesay 25 (ICs) Iny orlistat 161 IC,5 0g¥ 4.2 lulasniu/Nadans waz

asafavervniniud aud ludedie Tusas Tunsedu Tuaessunm Tulusenn Tuveng wa

[ 7
v a va v I

vgaianssueulaailawalaunsdiu (ms1ei 3) Mslliidenuindiansanin

(%
LYY

ULVONN UALUINTI N5

(%
o

nrnudunlilaadiameaenay 2 sinesngrsdugsfanssueuladlaalauisdiu laun arsadn

]
v a

wnlueaienainfioamall 37 ssenwaidea (IC,5=248.1x57.3 lulasnsu/iadans) uazansariale

'
v a

mMueaNwmilsnaiangumail 37 ssmwaidea (1C,5=241.2+18.5 lulasniu/liadans) dauansly

AN 3
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A151971 3 Anti-lipase activities as demonstrated by 1C,s values of crude extracts from Thai
vegetables

1Cy5 (Hg/ml)

Common name

Thai vegetables Extract solvent Extract temperature (°C)

in Thai
37 90
A. pennata Cha om Hexane 155.7+31.3° 206.6+1.0%
A. tuberosum Kow choi Water 248.1457.3%°  >300
C. grandis Tum lung Hexane 246.8+28.6° 240.4+37.9%°
L. glauca Kra thin Hexane 212.0+18.6™  215.8+4.5%°
M. cordifolia Saranae Hexane >300 231.0+3.0%
O. basilicum Horapha Hexane >300 272.3+12.6°
P. sarmentosum  Chaphlu Hexane 175.3+26.9%° 229.7+16.3%°
S. torvum Ma khuea phuang Ethanol >300 233.6£50.5%°
T. triandra Yanang Hexane 161.6+27.8" 207.7+47.0™
Z. officinale Khing Hexane 241.2+18.5%° >300
Positive control IC25 (ug/ml)
Orlistat 4.2

Note: Different characters indicate statistically significant differences (p< 0.05).

1%
[

4 / 1 L L 1
3.2 NayULININTIU ulvineanezluagaindussuvasarsanareruainannudnu

[
LYY

Tunsfinwgnsdudeianssueulailawa §3duld Acarbose® Fulueninwilsaiuvauid

gvslunsdudananssueuledueaniasluaaiiuimamuaudain lnedisisnuiaanududuves

[
[

acarbose anunsadudaianssueuleinearozluaalasesay 50 (ICs) 8 14.2 lulasnsuse

¥y
a aa v A VYa v

2885 (Chakrabarti et al,, 2014) Inglums@nunassilfidemuan ICs, ve4 acarbose il 6.5

a

lulasndusetadans 19199 4) Ingeuralsainnind 2 FetlelnatAsesiu wansliiuiing

AsAnwIASatausalSeuisulanuauIenladnwnneurtng

o
[

NNANITIATIZINUINATARARIUIINRNINUTIY 8 3ia Hgnslunisdudefanssuieulel
weanezlulad lneaN1saAIuINNIAT ICsy WalutisaNtutuNagey (<300 lulasnsu/dagans)

laun ansadanetuain luveeu Tudeaie Tusds Tunsediu Tuagssumd Tuwe Tugiune uasminds

[ (%
v A YVa v YY)

(1137199 4) MefATenuasaimensuanturreuLangnsdugianssueuledueaiozluaalad
Woannfgungll 37 uag 90 s walud (1IC5=264.8+44.4 uay  238.8 lulasnsu/iadans

AuEau) lnedgrsiiududloadiniaamgll 90 ssmeal@ea luvagnaisanaenisuanlumelans
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v v a [

vgfanssueulesiuearhesluaaldfiloainNaamnil 37 s ealdea LANUANIAINGD

3

qnd

< Y

wnndmilagaiiudiegiemn (1C=232.5+3.6 lulasniu/dadans) Wwderivarsanaeniguainty

[
14 LY Y]

Bz ou YN

al

vgsfanssueuledueaosluaalisisiuiieadnnanmgl 37 ssmvaldea g

9

LAAIIUAS9T 4

100 o\
75 |

S

2. |\

2 50

© \

©

§ 25

> —
£ o

3 0 20 40 60 80 100

Concentration (ug/ml)

A 2 Inhibitory effect of Acarbose® on pancreatic a-amylase activity

A51971 4 Anti-alpha-amylase activities of crude extract from Thai vegetables

ICs0 (Hg/ml)
Thai vegetables na(r:r?eni]rr?‘?'rr:ai Extract solvent Extract temperature (°C)
37 90
A. pennata Cha om Hexane 264.8+44.4* 2388
A. tuberosum Kow choi Hexane >300 296.9
C. grandis Tum lung Hexane 256.7 >300
L. glauca Kra thin Hexane 297.0 >300
M. cordifolia Saranae Hexane 267.1 >300
P.amaryllifolius Bai toei Hexane 232.5+3.6° >300
T. triandra Yanang Hexane 2535 >300
Z. officinale Khing Hexane >300 252.0
Positive control ICs0 (Hg/ml)
Acarbose 6.5

Note: Mean + SD denotes an average of I1Cs, obtained from different seasons.
Different characters indicate statistically significant differences (p< 0.05).
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[

WielAugvsvesansadaneuanAniudusindudsenafigrslunisdudfanssuoulas

VA v =

woanezluaatesniNasanANeIuNENNUUIY 8 ¥IAT19AU N8I LALAAINANISAIUIUAIAINL

Y

' (%
YY)

Wutundugnanssueuleduearesluaalasesay 25 (ICs) I acarbose HA1 IC,; 087 3.0

lulasniu/diaddns uazgansadanervandniudiu laun Mnseiiey Tuuaie Tulenga naugsedun

(%
LYY

Tunginst Tureng wasnauseny Jgvsdudananssueuludueamezluaaliuisdiy (s 5)

[ 1%
U A va o v o

alidenuhdasatanndniuiwildldadameeney 6 vineengnsdugsfansueulesl

a

woarhezlaalauisdin louA  ansadminainluguneanadniioamal 90 ewmwalud  (1Cu=

Y

240.6x21.6 lulasniu/iadans) ansadaemueadninssiieunainiigamil 90 seriwaided

a

(IC5=2155+33.5 lulmsnsu/daddans) ansaimeniueadnuausWeniiianiaigamgil 90 o

U

a

waed (1IC,5=176.4+11.4 lulasnsu/dadans) ansariaeniueadintunseiunannaumgll 37 s

U

a

waed (IC,5=188.3x22.1 lulasnsu/Taddng) ansaiaeniueadintugunsianaiiaamgil 37 8

U

a

waed (1C5=269.3+12.9 lulasniu/tadans) wavansanmemueadnluveeuiiainigumgll 37

Y

way 90 esAwalud (ICs=144.7+30.6 way 209.8+31.3 llasnsu/Aadans mua1nu) faandly

AN199 5
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A1519dl 5 Anti alpha-amylase activities as demonstrated by IC,s values of crude extracts from
Thai vegetables

3.3 gN5Y

1C2s (Hg/ml)
: Common name Extract o
Thai vegetables in Thai solvent Extract temperature (°C)
37 90

A. pennata Cha om Ethanol ~ 144.7+30.6°  209.8+31.3°
A. sativum Kra tium Ethanol ~ >300 215.5+33.5°
A. graveolens Khuen-chai Hexane  >300 252.8+55.3°
C. grandis Tum lung Hexane  116.7° 212.3+54.5°
C. hystrix Makrut lime Hexane  266.3+51.0°  >300

Hexane 170.4° 227.0+18.3%
L. glauca Kra thin

Ethanol 188.3+22.1° >300
M. cordifolia Saranae Hexane 191.5° 194.0+47.6°
M. charantia Ma ra kee nok Hexane  232.1#31.6°  >300
0. tenuiflorum Kaphrao Hexane  >300 220.1+81.3%
P. sarmentosum Chaphlu Hexane  193.6+14.8°  252.0+58.3%
S. torvum Ma khuea phuang Ethanol  >300 176.4+11.4°

Hexane 157.7% 223.0+19.4°
T. triandra Ya nang Ethanol 269.3+12.9° >300

Water >300 240.6+21.6°

Positive control IC,s (ug/ml)
Acarbose 3.0

Note: Different characters indicate statistically significant differences (p< 0.05).
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Aanssutouledlungu@sulushitea (Turini et al, 1969) Fafisxldlunszurunisuenuasyinlusauln

s
a a

usans Judmuaudauin Ineidenue ICs, 183 PMSF agl 15.0 lulasniusiediadans (s
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v o

6) lngAwanlaainaini 3 egelsimudsldfissnunsageugvsdudafanssueulsdviuiu

o [
YY) a A o

TngRWIzienIA 1Cs, Asluran1sAnwgnsdugsfanssueulsdvisuduiitedslionaiieuiuanuise

dulalnenss
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a7 3 Inhibitory effect of phenylmethylsulfonyl fluoride on pancreatic trypsin activity
INNANITIATIZINUIE AR IUIINRNAUTIU 6 wlin TgnElunisdudafanssun3udu

1AgAINNTAAUINIIAT ICsy LAbUTaANILTNTUNAdDU (<300 lulasnsu/Aadans) lawn asann
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Y I 1

181U1N Wnseiigy w1 luagssund Tueng wagkauzens (113199 6) Neil3idenuinans

gudafanssueulesinvduladilieainiomnll 37 wag 90 aamn

]

ANALENYUIINUNINYILAAIGND
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walgea (1C5=220.7 waz 281.8 lulasniu/daddns mud1iu) lnelgrsanauileadnioumail 90
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vgaRanssueulwivsuBulasaar 25 (1Cs) Ing PMSF $iAn 1C,s gl 6.0 lulasnsu/diadans way
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LYY
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v A YA v LYY
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(%
YY)

(1C,5=176.9+29.4 lulasniu/iadans) lnsansadaanioualnuindawanignsdudanansueuleing

=

UBuldunsduiioadnd ungil 37 war 90 evrwalEd (IC5=183.8+17.2 udy 254.3x25.4

3

lulasnsu/Aaaans anuaeu) saandlunisnen 7

A5147 6 Anti-trypsin activities of crude extract from Thai vegetables

ICso (ug/ml)
; Common name Extract o
Thai vegetables in Thai solvent Extract temperature (°C)
37 90
A. sativum Kra tium Hexane  278.8+156  >300
A. galanga Khaa Hexane 220.7 281.8
M. cordifolia Saranae Hexane  279.3 >300
P. sarmentosum Chaphlu Water 286.6 >300
Hexane 262.8 >300
S. torvum Ma khuea phuang
Water 286.6 >300
Positive control ICso (ug/ml)
PMSF 15.0

Note: Mean + SD denotes an average of I1Cs, obtained from different seasons.

A3l 7 Anti-trypsin activities as demonstrated by IC,s values of crude extracts from Thai
vegetables

1C2s (ng/ml)
Thai Common name Extract o
ai vegetables in Thai solvent Extract temperature (°C)
37 90

A. sativum Kra tium Ethanol ~ 210.2¢51.8°  >300
A. galanga Khaa Ethanol >300 176.9+29.4°
P. sarmentosum Chaphlu Hexane >300 236.9+87.0%
Z. officinale Khing Hexane  183.8+17.2°  254.3+25.4°

Positive control IC25 (Hg/ml)

PMSF 6.0

Note: Different characters indicate statistically significant differences (p< 0.05).
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a1s147i 8 Anti alcohol dehydrogenase activities of crude extract from Thai vegetables

1Cso (Hg/ml)
Thai vegetables Cor?rT_(l)_?]:iame Extract solvent  Extract temperature (°C)
37 90
Hexane 259.5+£30.3 >300
A. galanga Khaa
Ethanol 280.1 >300
A. graveolens Khuen-chai Water >300 292.8
Z. officinale Khing Ethanol 287.3 >300
Positive control ICso (Hg/ml)
Nicotinic acid 9.8

Note: Mean + SD denotes an average of I1Cx, obtained from different seasons.

A15799 9 Anti alcohol dehydrogenase activities as demonstrated by IC,s values of crude
extracts from Thai vegetables

1Cys (pg/ml)
Thai vegetables Common name Extract Extract temperature (°C)
in Thai solvent
37 90
A. tuberosum Kow choi Hexane >300 257.8+8.7%
A. galanga Khaa Ethanol 211.5+101.7* 252.3+1.4%
C. hystrix Makrut lime Hexane  247.9+17.4*  >300
0. tenuiflorum Kaphrao Hexane  2615+43.8°  >300
S. torvum Ma khuea phuang Hexane  2255#87.5°  >300
Z. officinale Khing Hexane 251.8+24.1°  >300
Positive control ICys (g/ml)
Nicotinic acid 4.7

Note: Different characters indicate statistically significant differences (p< 0.05).
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