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Obesity and diabetes mellitus have become important public health problems in many parts of the
world including Thailand. The use of commercial drugs used to treat obesity and diabetes mellitus that can
control blood glucose levels, such as orlistat and acarbose, can cause unpleasant side effects. To overcome
these problems, the use of plant extracts is probably a better way to replace these drugs. Leaves of Cassia
siamea Lam. and Piper sarmentosum Roxb. contain phenolic compounds that have antioxidant activity,
can help to prevent obesity and diabetes mellitus, and promote a reduction of blood glucose. Therefore,
this experiment aimed to study the effect of the Cassia siamea Lam. and Piper sarmentosum Roxb. leave
extracts on activities of lipase, amylase, and glucosidase, in vitro. Total phenolic content in the Cassia
siamea Lam. and Piper sarmentosum Roxb. leave extracts were determined by Folin-Ciocalteu method.
Assay for the inhibitory effects of the Cassia siamea Lam. and Piper sarmentosum Roxb. leave extracts on
pancreatic lipase activity were determined by measuring the rate of the release of oleic acid from triolein
using titrimetric method, on alpha-amylase activity were determined by colorimetric method using starch
as the substrate, and on alpha-glucosidase activity were determined by measuring the rate of the release of
p-nitrophenol from PNPG using colorimetric method. The Cassia siamea Lam. and Piper sarmentosum
Roxb. leave extracts contained high amount of total phenolic content (174.04 £ 0.002 mg gallic acid/g dry
weight and 171.75 + 0.005 mg gallic acid/g dry weight, respectively). In vitro studies, the Cassia siamea
Lam. and Piper sarmentosum Roxb. leave extracts could inhibit the activities of pancreatic lipase, alpha-
amylase, and alpha-glucosicdase. Maximum percent inhibition of pancreatic lipase (35.35%), alpha-
amylase (97.79%), and alpha-glucosidase (98.37%) activities were demonstrated at 80, 34, and 0.66 mg/ml
of the Cassia siamea Lam. leave extract, respectively. Maximum percent inhibition of pancreatic lipase
(26.77%), alpha-amylase (96.68%), and alpha-glucosidase (93.69%) activities were demonstrated at 20,
185, and 51.22 mg/ml of the Piper sarmentosum Roxb. leave extract, respectively. The present findings
suggested that the Cassia siamea Lam. and Piper sarmentosum Roxb. leave extracts could reduce
digestion and absorption of lipid and carbohydrate. The Cassia siamea Lam. and Piper sarmentosum
Roxb. leave extracts displayed beneficial effects in prevention and treatment of obesity, and diabetes
mellitus and reduction of blood glucose levels possibly by lipase, alpha-amylase, and alpha-glucosidase
activities inhibition. However, further investigations are needed to study the effects of the Cassia siamea
Lam. and Piper sarmentosum Roxb. leave extracts on prevention and treatment of obesity and diabetes

mellitus, and reduction of blood glucose levels, in vivo studies in both animals and in human.
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A

4 ] ] aa o I Aas
Group ttazeeAnMseute lan uuemsIdneeoniu 3 75 Ao
1 ' 4 so} so} £ )
2.3.1.1 Toamsveslsn iy Jaanzios awiun imviinaalas lunswauig
swnuszaung lnd lunaraulnd 1nnmIeminy 200 NadnsudoaTans
2312 FEAUNATNINAIDADINITOENERE 8 1N WINNIHIDNIND
126 HaansuABIATANT HID
) o Y v A < a1
2.3.1.3 szaung lna lunaaumasouaisazareng Iaa 75 n3u 1 2 42 Tua N
VINANHIONINY 200 UAANSUADIATANT
aa [ 1 =Y ] 4 1 1 1Y [
WINHANIININBUAALITOY NNV LTA  1IFUNINLDINITV0ITIATINNDIZAY
ng InaUnalunaiaguinnin 200 Naansusemdans uariuda lliimsasieszaung laa
o A Y A v Ao Y
Was0a0IMs vienadouanununglaa lamnglaalu@eaminnniidmuald awiso

[

e ld 1t uTsawnmnu

2.3.2 mil¥anszaunglnaludon
o1 ludhenuriiad 2 dszaung Inalunarauivaienoms saunu
] I 1 a ~ A
91M3 utgeenili 3 ngu (Ne 3NN, 2545) AD
14 o d a a . ] v
2.3.2.1 mnsz@ummmamiuuau«qau (Insulin Secretogogues) umgﬂuﬂqm
4 o
sulfonylurea U glipizide, glibenclamide (g glicazide E)E]ﬂim‘ﬁiﬂ&limﬂﬂﬁili "U"IJE]QEJTVIL'E&J’E)“&ISJ
&) o Y a ' ) a 9 s A X A 9 < s
adUaaz i 1MnansHIMYRIAAITIND DO UITITAAINNAY UNANIZANNITHAIEDT IUY
a a ' 1 I A~ £
UYAU LAENQN non-sulfonylurea I¥U repaglinide (LAY nateglinide Lﬂuiﬂ‘ﬂimallﬂmi’é)f]ﬂi]‘ﬂ‘ﬁ
o ' L ' 2 aa o =) o o I
milounuNguIsNNAzeoNgNEITY AATIFIA 1 911ue ualismune mungdmsudihe
A 9 o A ga A A 1 o A o
wnuuiengavh niediegognidssnonzszaung Iaaluaead
Q' d a a [ . .
2.3.2.2 gwiinnnulinesasluudugdy (Insulin Sensitizer) 1119111 biguanide
' £ o A 1 A
181 metformin oengNHaANse319ng Inavinay mumsaate lnaTawuuuy lyldeendou
A 9y J 9 & = a 1
mumslengladveuwaanaiuiiie  aAn19@ATNNGIATIINNINAUDINIT  UaZNgY
1 Qo’ Q‘
thiazolidinedione l@itA troglitazone, rosiglitazone 4l8¢ pioglitazone ’e)’e)ﬂfmﬂ%mumﬂ%’
J X (J ' 1 ) 9 o U {
ng Iadvesaanawiiie uazaamsadang Inavinay enlunguiiuuzai v lddmsodien
Y .
UW metformin
g 9
2.3.2.3 1120 39aBNNYIAE (Glucose Inhibitor) 0NHNT 1A8FUTINITTNUYO
J a { @ o o ! .
ulaing Tagmanmisdr1dvi ldaanmsgadunglnd 1dun acarbose 1az voglibose 1Ay

. = 9 1 a 9 1
voglibose WHAU1UAEINDIE VLN IANDIMITUBIN I
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AA o 9
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-aziunsalu@eags Wunngilsuasionin  gilrezlioniseauinag

9 =2

A ¥ o Y Y @ a
ooy Yareazinn nszme dwia dhnuis 119 veuwnn Fu uazinvuadad
a Y A~ % A v A @ =
- anwiimsvesa  diheniihaaluaeage dnlensada uaziing
=~ A dy A = o dal v A o Y A
nasunasvesasadoardosliideanalimisnunyu tazuseduaoeags livasadon
Hosfveiunmtlamwesazuan Maanudouvesa Uszamamazaiuoala
= ¢ Y o ¥ A
- malasunlasveaaailszam direlsawnrnuniiimalueagauiueg

v

~ o P 0 q YA A Y P A v &
Mo nauvaaranlszan Mmldieimsmntaietiive daremn Tagmmwiznming
F) A a = 19R < A n 9 [ = a dy Y Y ~
2 iionauwade luidndu e luldquainu urnadegnarwuazdare lade mindihel
A A & Yy oA 2 Yy o q ¥ A o
vaoaReaAUIdIRIeondz lies lavesas 019y ldumainiiuegnii
A < < 9 Ad o ' '
- ANgviaoAeALALYY 1HUe1nITUNI AFO UMY UOUATIIADTEUUAIN VO
1 [} Y d' 1 Yo [}
sumenn Tagmwizvala aues vazla wowunludihenluldsumsaiuauguainy
] Y = o 3 A I A Y A g
Tsanunuedagnaes Uszaviamaludeagauilunanuvsedirenidulsaminauin
1 2 Y = d' A @ A = v W
wun 10 1 dihesziimanldsunlasvesiasaion mitvasamoanu i luiusuwenaiy
o A o q ¥ A A < A 2 o , PR o 9 ¥ w
mivvaoamon M ldgnasadoativinamn 1dealvaliifesedoizaies Iaves hldedeaz
1 1 g’/ A Y I A ~ dy Y =1 1Y)
A1 maiudenaussonmas anlunasanoan luidssanesdiheorniionmssuninves
o 1 I A ~ dy =3 ) Y A a k2
9387zaae uazvniluvasadeaiaed laduszsnld ladenaussanin vaznalaiela
I { { 1 { A [
Tsaunsndounialasuduaunguesnisaenwuuinigaludirowimnunaudianou

91¢ 451 (AT9931 YuuA, 2526)

¢ (Y]
24 !ﬂuul“liﬁl!ﬁﬂ?ﬂﬂﬂ1ﬁfi@ﬂ?ﬂ1’ﬂ§

2.4.1 vl landar (Lipase)
' ladlanla (Lipase) iluoulaifgodesluiu e 1% lusiudhgiilodonisn

meluwwradld oulad laanulumadues msdesisudunnszimize1viis Taeiiou ol

9
[ v

unaan lanla (Gastric Lipase) doe lviiulinaradunsa lviiudszuna 15 % naanniiy Ty

' A & . . ' s o =) 9
i]zgﬂEJ’é]ﬂiﬂﬂlﬂuqmnﬂlalﬂﬁﬂﬂaﬁﬁﬂﬂ pancreatic acinar cells ﬁ)mmnuﬂimmaﬂmaﬂmu@u
) 1
(Lowe, 1997) Tapfuiimsduduenlxilanlalanareds ieilosduTsndau ru mslden

b4
Y o

. A o v g o dyw = =2 9y
orlistat HN’E]El”]JENﬂ'liﬂ'l\‘]'lul’f]uulclfllulﬁLﬂﬁllﬁ%%’?ﬂﬁ@u'lﬂuﬂ u@ﬂ%'lﬂufl\‘lllﬂ'liﬁﬂ‘kﬂiﬂﬂcl%
9

ayuInsdugsmsvhauvesonlailanla 15y Giyeyrrhiza glabra roots (Birari et al., 2011),

Theobroma cacao (Gu et al., 2011), Panax japonicus thizomes (Han et al., 2005), Cassia nomame
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(Hatano et al., 1997), Actinidia arguta roots (Jang et al., 2008), green tea leaves (Juhel et al.,
2000), Dioscorea nipponica Makino (Kwon et al., 2003), Panax quinquefolium leaves (Liu ef al.,
2008), berries (McDougall, Kulkarni and Stewart, 2009), Cuminum cyminum (Milan et al., 2008),
grape seed (Moreno et al., 2003), peanut shell (Moreno et al., 2006), Mangifera indica (Moreno
et al., 2006), oolong tea (Nakai et al., 2005), Nelumbo nucifera (Ono et al., 2006), apple (Sugiyama
et al., 2007), Glycyrrhiza uralensis (Won et al., 2007), Cassia minosoides (Yamamoto et al., 2000),

Salacia reticulata (Yoshikawa et al., 2002) 148 Chinese herbal medicines (Zheng et al., 2010).

2.4.2 v lasalezlaaa (Amylase) nazioulwiinglndiaa (Glucosidase)

u'lyfor luad (Amylase) 15 wionlaifidoodiuniafiuse a-1,4-glucan
voautla msdesnsTulaasasuduiinn Taoou ey salivary amylase  goouilaldid
nf Ty lansnansdu ﬁ'ﬂmﬂﬁ’umﬁﬂagﬂﬁﬂﬁwaéuﬂzgﬂé@ﬂﬁaﬂgau"lcm]’pancreatic a-amylase
ﬂmandJu maltose 40¢ maltotriose (Ferey-Roux et al., 1998) ‘Mﬂ‘lf!im@uhlclfﬁﬂgiﬂc?fmﬁ
(Glucosidase) 92600 oligo-saccharides 1¥na181flu glucose (Kalla et al., 1997) Tagtiuiinsdu 64
woulwifos lumauazngIndna 1dnae33 ileanszauimaludeauaznuTsanna
191 113 1987 acarbose W30 Gl%'ﬁ%mgu”lm 151 soybeans (Ademiluyi and Oboh, 2011), Bergenia
ciliata rhizomes (Bhandari et al., 2008), Terminalia chenula Retz. Fruits (Gao et al., 2007),
Theobroma cacao (Gu et al., 2011), Lagerstroemia speciosa leaves (Hou et al., 2009), sorghum,
foxtail millet, and proso millet (Kim, Hyun, and Kim, 2011), pine (Kim et al., 2005), Grateloupia
elliptica (Kim et al., 2008), Ecklonia cava (Lee et al., 2010), Carpesium abrotanoides (Mayur et
al., 2010), Tournefortia hartwegiana (Ortiz-Andrade et al., 2007), Mormodica balsamina L., Senna
italica Mill., Cassia abbreviata Oliv., Tinospora fragosa, Waltheria indica L., Gymnosporia
buxifolia (Shai et al., 2010), Syzygium cumini seed kernel (Shinde et al., 2008), Andrographis
paniculata (Subramanian, Asmawi, and Sadikun, 2008), chestnut astringent skin (Tsujita and
Takaku, 2008), tea fruits peel (Wang et al., 2012) 1ia& soybean leaves (Yuk et al., 2011) Lﬁ’e) g1 5’\1

[ J J a
msihaueu lsies luaauazion lsing Ingaa

=~
2.5 m15iszneuiluedan (Phenolic Compounds)
A 2 H 9 I
a151UsznouTluedn (Phenolic Compounds) Huaisgnadiesvu iiveilss Temilu
a @ J A 1 a [ g; = a
nszuIUMsAY Tanagmsveenuivesisuaazyia asiugiuuuvesmsisznouilueanlu

A 1 a K A 1 (% 9 j’ = a a
‘wmmaz%ummmmummmu”lﬂ Iﬂ3\1ﬁiNWu;@WHﬂlﬂﬁﬁﬁﬂigﬁﬂﬂﬂwu@aﬂ’ﬂzLﬂﬂiﬂﬂﬂ"li
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Y Y 1 3 ] ] a %’
sawfmvesluanathaaaaa 1 Twanaduldsaununyleasenda (OH-group) Tasiiiaia
(% ' I ¥ A . ¥ ! . . A
mﬂanmmﬂummaTmaqamm (Monosaccharides) mmaimaqaﬂ (Disaccharide) %139

a J . . 3 ¥ v 3 A A A
ToaTnuwan11sa  (Oligosaccharides) nla  waviaaydanwuuinigaluluanaves
g k] q
= a A dyw 1 = % % 1
arstlszneviluean fe nglad  (Glucose) HONIINUTINUYIIDIILAITIINAINUILNIN
= a Y [ A = a % d' 1 4
#15Useneviueanalenued vised1slsenoudueannuaislsenoudus sy nsamsuen-
aa . . a A o . . = . v oY
¥an (Carboxylic Acid) NIADUNITY (Organic Acid) 92N (Amine) uaz ' lviiudndie
ﬁﬁﬂizﬂ@ﬂﬂuﬂaﬂﬁﬂmﬁnﬁalﬂﬂu18‘??6118@EJ'N Ao antioxidant, anti-allergenic, anti-
artherogenic, anti-inflammatory, anti-microbial, anti-thrombotic, anti-obesity, cardioprotective,
anti-hypoglycemic, anti-diabetic 18 vasodilatory effects (Aberoumand and Deokule, 2008;
Balasundram ef al., 2006) Taga15ilsznoviluedn azihminmineyyadaszuas lovouves
TangNaunsnisamsinalfnsereendaduves luiiu uag Tuanaduq  aremsliozasu
1 A [l <3 A =l a Y 1 a
laTasmuuneyyadaszedesiani Wodslszneuilueanliozaonlalasnuunoyyaddss
Y a = 1 9 =\ = [ g'/ = 1 o aan A
Tudr eyyadaszvesamsdsznouiluearzaoudelmiosnm asiudsluhlgasendu
] A v 2 a = a a o o @
apldl  galidnaniueyyadaszvosaisdszneuiluodnu1esiadinidInITnsIuAINY

=X o a 1 g’/ o

pyyaddszoulaondre i ldmsdsznoviluednmanivaasiuiueyyadaszaslang

Y a

1 = a A = va g ZIJ Y
2 1Wm miﬂisﬂamlu@aﬂ1/1Qﬂwmmgmﬁuumﬂumimuaugaaﬁizuu ﬁﬂﬂﬁﬂW‘Ullﬂblu
' ' A ' < & = A Ad AVe o ada
TIUANWNUIINY IHU  LUAA WA GIf]J Lmzwuﬂumsﬂszﬂauwuaaﬂmﬂuwg%ﬂ HUHANAD
flavonoids (flavones, flavonols, isoflavones, catechins, flavonones (8% chalcones) 8% cinnamic

acid derivatives (caffeic acid, ferulic acid, chlorogenic acid (e f’dJuG]) Tageusonyldlunoy

nadINveINwaIEiaNuanaanueen 1 luduvesriianazsuiar (Bagchi and Preuss,

q

2007)
A o ..
2.6 Wnian (Cassia siamea Lam.)

2

I ] 4 I
Ynan (Cassia siamea Lam.) Lﬂuﬁ%agimw Leguminosae (Fabaceae) 3 I gudy
<= o Y @ a3 1 A = = %’ o A 1 = =
VUIRULANDINA NN a’]@luﬂﬂﬂ@Q@LﬂUﬂN Lﬂa@ﬂﬁl‘ﬂ’]ﬂﬁu’lﬁ’]aﬂ’] INDDUNANYATHYNIILAS UV
=~ ' ' ' ) 2 9 1A ' = A
asegaly Glﬂﬂizﬂ’f]‘ﬂfl@@ﬂ slUEJfJEJgiJﬁumJﬁumu ATHUUINAYT ATUANUYUYY ADNYD LI AD
' A I 2 IS ' P 1 < 1 ~ Y 1 ~ )
@Qﬂﬁ’lﬂﬂﬂ Walﬂuﬁﬂl!ﬂuﬂ’n"uulﬂaﬂﬂlﬂui@ﬂﬂﬁﬂﬁ’l maﬂgﬂhlﬁu YNIVUUTUINIADOU LTYINT
a o 1 A o 1 a3 @ Qy g a
ATULUIVUIN Gluﬂi%lﬂﬁulﬂfluflilu'lﬁlﬂaﬂullﬁ%@@ﬂulﬂllﬂ\i Wﬁ@u'ﬂfuﬂ@uaﬂﬂlﬂuﬂﬂﬂuu’]Wiﬂ
V1 y A X 3 a & a
!,WT]%W']U]J@\HEIGI,HVI@QQH mlﬁaﬂﬂﬁiiWﬂmﬂ’Nﬂ’] Lﬂu&l’]ﬂlumiiyﬂ’]ﬂ’]ﬁ
' 19 o a Y 1 A I
-LLﬂuLLaZi‘U ﬁﬂ‘]%lﬁliﬁﬂlfﬂﬁl‘ﬂ?"lu 3ﬂ1&l115ﬂﬂﬂ "Ullﬂﬁﬁ"l')g INHIUI L‘].]usnﬁg‘ﬂ']ﬂ
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-5 Snen'ld 1dndu ud lithgesg Snulsamdiun
[ ) [] [ [ A (% Aa A Y] [
-aon snpudulsyam ueulivau Snunlsaiia Snenlsalariaiins Snu1saun
VUNIT
Y
- fdn udniw 4 Fueune Waenudsadate udsadaranng snvlsada udnsei
vy o 1 a 9 Y ] 1 a @ [ a = o a
undounszdunszaramszie 14 udnszde oreiy duoie Tatiade thyalatia
o A 3 @ a @ @ A @
- Sduuarna dlueszune Sav lsarimie ud lsanseds udta sudaane
VUL
I o w A . = £ [
Tuwdanaz 1y wwwumsdiny Av alkaloids F99zPRNYNTNATTUVUTZAMAIUNA
[ [ o YA = v J 4 A 4 a 1
auod ludunas shldiomsduludainaaes (merd miloursdnna, 2537) luesuuazaon
I A o Y R A £ ~
WUH15U151A00 (Barakol) \Wluasn 1vlsaun aeligninallsean aaensen (Thongsaard
et al., 1996, 1997) NTZAUMNTUDUNAD LAZAINITOAANTFN (Sukma ef al., 2002) BAAIINAY
9
@eanslunumazvynaaosld (1991 9235501, 2534) 1A Thongsaard ef al. (1996) lA1ias
[ g I3 aol o % 1 4 I 1
analunazaenimanaienin i lunaaeunudihe Tagldauluvuie 1, 6 uag 12 nfude
a [ aol [} % = (% Y d' Yo Aa A [} 1T Aa [y
alansuihiings  wisnieunudien ldsuaisuisineavuia 10 Hadniuaenlansuy
¥ o o R Yy v A o Y A Yo i
Wminga  wunldwandrenuuaz linamilounudiren lasueinalssam  diazepam
A Aa o 1T A o ?:‘ v W 1 A 1 . o A Q‘{c"
1 Haansuaonlansuimiingl d@aululy waen uazunu WU anthraquinone FNgNTIU
o 4 9 a o o Jq 9
132010 (@UAN Ysz5Iugasny uazniouda Aaun, 2547) Koyama er al. (2001) 1@ 1515
$ [ 1 g < @ S W o
anthraquinone 118 bianthraquinone NANANINUAUVBIAUUMANNINATOUN DN YIENFNIT1H
< 3 a o ' A a <
FupzFaniniiadie Epstein-Bar virus nuNasadudgImsnaNz5eld Tag anthraquinone

9 = 1 . . ) = 9 1 Y dy < 9 %} Y Y o
llﬂWﬁﬂﬂ’N blanthraqulnoneGl‘LlGHiWEﬂUl‘V]EJlIﬂﬁGhﬂlﬂu%u"lllﬁﬁﬂG]lIuHLﬂL’UTH’N‘Ll (HUNIU

9 4
v o

@ 1 1% [ 1 [ ¥ . Y
Yozilsznas, 2539) arurnihuludiamelsluseudsmauihgnauiay ud Tsamnmu
. . Y I a
(Tend 131N, 2540) 1Ay Wahjoedi (1999) Tanageuanuilunyszeziunaravesans
1% 1 [ @ 2 < a J A
anannluyman Tagldesanalvamandisenaneansseaiuduiosas 70 Nldvyusn
A a o T A [ %} v o I A 1 (=} AA A 1 @ @
YA 250 Haaniuaen laniuimindgd iWunal 3 @eu wun'lulinaniinuae au Joa s
Y a 1 ] A Y] /A v A dy
1w la uazmaRuemisvesnynaasiuaedela Woasieszaueu ladniluaatinusdns
o (G ' L4 . . . .
ANNAYUDIAY LHU oulasl SGOT (Serum Glutamic Oxaloacetic Acid Transaminase) Qg
SGPT (Serum Glutamic Pyruvic Acid Transaminase) W31 TR 1MMANA199INNGUAIVAN
Chanwitheesuk et al. (2005) Iaihansulsemuld 43 wiia dinuldludszmalneuing
Y a 9 a &
nadouANUA T luMsMueyyadasziazd1slsznovvesaIsAueyyadasy B3 w 11

= a o . @ dy I an . .
DIN15IUATIZHN total phenolic content IUA1TEANAINIUAVMANTA8ID Folin-Denis reagent

4
1 [ <3 =
Han1sNaaeInUy  luaisanavinluUraniUSuiaues total phenolic 384 + 0.11 mg
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pyrocatechal/g dry weight UBNINU IUNIUIVBYD Kaur ef al. (2006) HINSNATOUANNAINITO

2

Tunmsdreyyadaszuoid1sannvINAenUMan 1ae Folin-Ciocalteu reagent method W33

Y
UM V03 total phenolic TUA3aAAINABNUMARD 257 £ 5.6 mg GAE/g dry weight

2.7 ¥$NQ (Piper sarmentosum Roxb.)
. I~ A ] 4 . 1 1
¥LNQ (Piper sarmentosum Roxb.) LﬂuW‘lf’E]QGlU’Nﬁ Piperaceae %zwguwaﬂﬁzmﬂagiu
y % 9 A A y & A 2y v
Uszimmuasou tagnesou 1unsnvoUoINATOUTY ﬂu53u1ju715185$ﬂ18u1h1ﬂﬂ ABDINTI

Y v
anuarug wiganTa 18a lufisy vereius lasldauvesarduilnd ludusiuge duldis

q

< IS dal dy a ¥ X a o Y A A = 9
VU1 nN Lﬂulmgaeﬂvlﬂmnwu@u ﬂmﬂﬂﬁ)ﬂmﬂm ’q@ﬂﬁgll'lm 30 HUALNAT QIAUTLVYND ]

I I~ [ a % ¥
Wy vazdi Ivasenenududulyy Mulued 1.0-2.5 wudwas luFeawuvady tieluuig
= a g o Y a a A A Y < Y
DaruT WTluay e 5-10 wruAwas 817 7-15 wsuawas Yareluuvay ludweaausiudu
v Y A o Y 1 g’/ ds@l as aa
Tuganu iduluisiau 7@y eonnng vl seasnjlnsinszuenalvy AonNaVI Wald
[ a o a 1 [ 4
WIda anvuNaNAINY oonaonuazAananasatluanunInlugedy (ogmini 2919,
2548)
Y
A1ANAMUNT UV UYENgaIWIT0dUgINITIIuYeIssuulssainly
k) 49' . .. [ ~ v Y 4
AAMHUBUDINY  (Ridtitid er al, 1998) @1sananluyznghananlsaaslsnosy uay
9 ] 2
WNFIURA AINITDADMIUAFONIATENAANINYD  Plasmodium falciparum W% P. berghei
(Rahman et al., 1999) @19 Sarmentine L8 1-piperettyl pyrrolidine ”lu%zwgﬁwa“lumﬁdaﬁ'm
T 1sn (Rukachaisirikul et al., 2004) flavonoid component ﬁWUcluﬂl‘]JGI%WQ mmaaﬁﬁuawa—
Q . . a I~} @ .
9a 5% (Antioxidant) HAZAINITAANITINANIIZHADALADALAILUIA (Atherosclerosis)
Tunszarengndmilfina lviiugeluden (Hypercholesterolemic) (Amran e al., 2010;
4 Y )
Subramaniam ef al., 2003) Peungvicha e al. (1998) Anwignaatiiaialudeavessng tije
Y 1T Aa I %1 [ % !
naaosldasanasisivesduzngawdudu 0.125 uaz 0.25 nfuaen laniuiminaun
a L= Q( [ %‘ A 1 v A Yy 9 [ 1 ]
yv1lnd wundigniaaszauiiaianglaaluden uamsanafanududuainainlu
o 90} A A d . . . 1A Y
mimaa@izmJuWna1uLaa@maawgm1aﬂlﬂulu1wa1u (Streptozotocm-dlabetlc rats) LLG\!?JE]GW
1 [ T A [ 901 v W a a ] [ [ v
asanandnanluvuIa 0.125 NSUABN 1ansuIINENA 1AgNSAUAAADNUUIN 7 TU WU
o 90} A A & Y
ansoaaszauiaang Inaludeavesnyuniiulsaminnuld
Chanwitheesuk ef al. (2005) Idadisnsvlsznmuld 43 viia nwu'ldlualszmelneun
mmsnageuanuansolumsdueyyadaszuazaslsznouuesasdueyyadasz ¥4
= a 4 . @ ad . .
59 11/84m1331n 912941 total  phenolic  content Tuarsanavinluwszng Tas3% Folin-Denis

reagent MINHAMsANEINUIN Tuaisanaainlure wglil5u1aveq total phenolic 123 +0.12 mg
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pyrocatechal/g dry weight 914398111 2010 hmsnageva1siseneuilueanlae Folin-
Ciocalteu reagent method Wi luensanannluyzwg NSunavesasiszneuiuean miny
90.86 + 0.37 mg/g dry weight (Hafizah et al., 2010) 1uilifei Wan-Tbrahim et a. 1@¥1n3
A3z /3 101904 total phenolic 1INAFARAMINIY 20 viialutlszmaAnuaiFe Feiwnil
luduiie vewgiimu 18 ludszmalng 91nm3Sinszinysinaves otal phenolic content Ta
Folin-Ciocalteu reagent method WU total phenolic ‘ﬁ‘wu“lumiﬁﬁ’mWﬂiuwzwgﬁﬂ?mmqq Ao
430 + 3.1 mg gallic acid/g dry weight uazmmm?ﬁ’ﬂdwqﬂiu‘ﬂ 2011 Sulaiman et al. 18113
nadeuNavesnTazaeiuanaeiulunsaiaie ie3ns 2R /3 u1av04 total phenolic
content 11AZHITAIUOYYADATE FednsziunlFinuves total phenolic content 18 Folin-
Ciocalteu’s method 31nFIM1aza18 3 ¥HA AD 70% Acetone, 70% Ethanol tiag 70% Methanol
wuhluasatannluzzngiUsuiaves total phenolic content At ludariazaefiaaiy

A9 5.3+0.6 mg gallic acid /g dry weight, 5.1 = 0.2 mg gallic acid /g dry weight L8 2.8 = 0.9 mg

gallic acid/g dry weight Tuahazaie 70% Acetone, 70% Ethanol 1182 70% Methanol aud 1AL
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2 g < ) ] Yy & 3 ya
Mareg19vesludmanuazluszwanuul araliazeraudalng1in

Q u

a g I ] A Y ao' A A 1
gauvigideouiuimar 237w e ldveniinfidaogainluszivesenauvua
y o 2 < AL A 9 Yy 9y A a a )
nndnhludmanuazlusewgieGeuiosudningeuiguigil 50 oerusaiFod 1Wuna
w o 2 < = Yy v ¥ A v - Y o
2-3 Ju nazihlvumanuaz lurgwgevauuiadnnduasesualiilumiazidoa udning
2 g Ay v Y 1 o Y o o Y
vosluumanuazlurzngh lduudignizuaumsanadiedimiazals 80% lon1uoea Ay
an X o ' Yy < AA g o ¢S @ o
3% maceration 1ueasraiu 1:5 vaunyBlundadlunar 1 e vdsnasy 1 dlav
Mmsnsesansn lannmsanaIasl¥nsza1unged No.1 (Whatman Internation Ltd., Maidstone,
A a2 g o Ay v Y A
England) tWensoue1n1nvesnyngld a1niduiarsn ldoinnisnsesnndnies rotary
evaporator (Rotavapor. model R-205, Buchi, Switzerland) o5z ivatoniueason ivuald
A o dy < g}./ o v A 9 9 A
masmwizasanannludmianuaz luyzng Mnumharsanai lauuduasos freeze dryer
. . . v Ay Y < Y A
(Labconco Corporation Ltd., Missouri, USA) Taga1sanaf lavziny 13Nguuail -80 o9
wratFea e 1¥naoan15MAa0d (Kihkonen ef al., 1999; Tachakittirungrod, Okonogi and

Chowwannapoonpohn, 2007)

3.1.2 38m331n 91241 Total Phenolic Content a1 ludmanuazluyswg

Total phenolic content 923135121 1ae 1493515 Folin-Ciocalteu method
(Minussi et al., 2003) Iag3Fmsizuain ﬁwmiﬁﬁ’mm”l‘u%ymﬁﬂuaﬂumwgmmzawiu
10% 1ON1U0a mﬂffufﬂL‘}Jmmsaﬁ”ﬂmﬂimzwguaﬂﬁymﬁﬂaénaz 200 pl NEUAVAITALAY
TsRounsustuaiudu 2% (Na,Co,, BDH Ltd., UK) 112U 4 ml ldlunasanaasiuaz
viaon naliidiungld 2 ui smmiuiy a15a2a10 Folin Reagent viaaaa 200 ul warsliidh
fune1330 mitluitile haisazaneii 1810 5amnsganaundasd 750 om fewases
spectrophotometer (CECIL 1011, England) uazmﬂ'mﬁg}ﬂﬂﬁuumﬁ"lﬁ"lﬂ!,ﬁﬂUﬁUﬂsww

] o Y <
11A3§1Y Gallic acid 11 total phenolic content Tuaisanaanlurznguaz luaman
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ax R o d d
3.2 gﬁﬂ]i‘nﬂaﬂfiﬂ‘lifﬂ]ﬂﬂﬂ]ﬁﬂ]ﬁ]um@ﬂ!ﬂuﬂmmﬁ!ﬂﬁ !ﬂu‘lmmﬂgululﬁﬁ !!azmu"lmu

ngladinavesamsanaainludmanuazluyzwgluviaeanaass

Y4

3.21 msﬁny1qﬂ?iﬂné'famsﬁnmmmmu‘lmﬁ"lmﬂa (In Vitro Assay for Measuring
the Inhibition of Porcine Pancreatic Lipase Enzyme)
= &% gl.l o o Y 1
Anyin1sduganmsriauveueu lasi lana Tasnisiadasivesnisianilase
oleic acid 910 triolein ﬁ”m?ﬁ Titrimetric method (Huerta et al., 2007; Sharma et al., 2005;
2 o . . ~ 1 1 1 aan A A
Wrolstad ef al., 2005) #a9147UV04 oleic acid Ngnilanasgoonuivzeglurinljnssrnma
a . v = J
9A9A (end point) Taon1s lawasniuTadou lansonlaa (NaOH, Carlo Erba Reagents, Italy)
I @ 2 o o
uaz 19 phenolphthalein t11#7 indicator 1115 laasn MsnaasrzizuIMhaIsanann
Y - [
Tuaman Glmfzwg 1ae orlistat (Xenical, Roche Diagnostics GmbH., Germany) #l vary 7314
Y
[WUYUAILA 0.3125-80 mg/ml, 0.3125-20 mg/ml 1aE 40 mg/ml Mya1ay uazarsly DDD
3‘/ o o 1 [ 4 < §
water (Double Deionized Distilled, DDD) 31n1uiidieg19a1sanainluvmanuas lusswg
vary ANUTNTULE Y31 2.5 ml, 1% triolein in tween 40 Y3318 3 ml AT 50 mM sodium
=Y 1 14 4 (] [ o
phosphate buffer (pH 8.0) Usmar 1 ml lgasiinneinniinnes warlddhiuudanirlyl
{ 3
incubation N 37 AU AL U water bath (Model WB-22, WiseBath, Korea) 131111721 30 UIN
HoATUNAIMANUAIIBNNI1A water bath 11d31d pancreatin porcine enzyme 131194 1 ml
1 J 1 1Y o . . !
(ﬂﬂﬁ}u blank 1d 50 mM sodium phosphate buffer) Vgﬂﬁﬂlﬂﬂi wen 1917 1111 incubation
I ) 4 { o o
37 pasnaldea 11 water bath 11141981 1 %2 109 (HRATVNAINHHUALI00ANIN water bath
9 1 =y 1 )=} o 1 Y 9 o A aan o
wadld 95% temuea Usua 3 mi Tunaaziinmes we Iy ivengalgnseinisviau
P g o P
vouou Tl 91miuii 1y lamsndre 0.025 N Tadeulaasonled (NaOH, Carlo Erba
O A L%I 1A a 9 g’/ v =R 1 =Y
Reagents, Italy) aUNIzNINTwUYUIINHIUL taadunagagaudd 1nuuiunnmfsung

a 1

a sAq Y A Y a o ' = £
vo4lmdonleason laanldluns lamsn e ldinagagAuesnazaieg1s Tun1sAnyigns

q

Y 9
Y Y o

o v = < = [
ﬂummimﬂummmu"lcw”lau,ﬂammmiaﬂ@mﬂmﬂimmammﬂumwg%mﬂ%umaum
.. = . &g o 9K Y A a @ o ' .
positive control 19 orlistat G]NL‘]Juﬂmslﬁlfslumia@mmmuwuamuumiuﬂ%@uu WU orlistat

N C g epe 3 v .. . . .
11l potent inhibitor @1%31 gastric lipase, pancreatic lipase (181 carboxylester lipase (Hadvay,
Yo a d1 A [ Y A
Lengsfeld and Wolfer, 1988) uaz”lmumiwgﬂmmwaslumﬁﬂmiiﬂmuiuﬂumum
. J 3 J
(Hauptman, Jeunt and Hartmann, 1992; Drent ef al., 1995; Sjostrom ef al., 1998) Woesiyuanis

o g’l o dy
ﬂum!,au”lcﬁﬁ'"lmﬂﬁ AUIUATNTATU
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o 3‘/ A_ - B'b
nlodiFuamssusuoulallanla (%) = (2&% X 100
-a

iiio A uaz B fie 15inasvesladon lansen lod il lums lamin e liinragdves

E]

o ] @ dy I A
control (DDD water) ttag@iodasanannluumanuas lusswgni
pancreatin porcine enzyme
@ 4 a a
auaz b Ao YSuasveslx@onleason laanldluns lawmsn e ldinayagaves
Y ] o dy < ~ 12
blank (DDD water) ttaza208g19msdnainludmaniaz loazwgi ludl
pancreatin porcine enzyme
A o o ¢
3.2.2 msangnsdugamsimauveseulustezlsaa (In Viro Assay for Measuring
the Inhibition of Amylase Enzyme)
=< o & o 4 Y ad . .
AnYINSIUEIN1sIaIuYeeu leliey lulaa@a1898 Colorimetric method
I
(Nickavar, Abolhasani, and Izadpanah, 2008) TﬂﬂclcfflLL‘i’}JQ(Starch) 13]1 substrate N1SNAADIVE
2 o o ! g .
GunnihasanannluUman luygng uag acarbose (Glucobay” 50, PT Bayer Indonesia,
1 9
Jakarta, Indonesia) i vary ANUAUTUALA 18-320 mg/ml, 36-185 mg/ml e 10 mg/ml
9
aua1ay 1uazatelu DDD water 11U led 0.01% alpha-amylase enzyme (0.01 g of alpha-
amylase in 100 ml of 20 mM sodium phosphate buffer (pH 6.9) containing 6.7 mM sodium
choride) 1/311a1 100 pl TunAazviaoa (9n13U blank 18 20 mM sodium phosphate buffer) L1ae
@ ] [ 1 3 ~ 1 o o
aegrmsanannluimanuaz luwzng vary aadndu Jsum 100 pl e lddnu il
v Y
incubation N 25 ©4ANBALFYE 11 water bath Funan 30 UIN NUULAN 1% starch solution
Y3ua 100 pl Tuuaazviaoa we1lvidnu 11111 incubation 71 25 oA usaIGod 1 water bath

3 Yy a
Huna1 3 W 9InHWAN color reagent solution (U5¢NOUAIY 96 mM 3,5-dinitrosalicylic acid

(20 ml), 5.31 M sodium potassium tartrate in 2 M sodium hydroxide (8 ml) and DDD water

(12 mD)) 5ua 100 pl Tunrazviaea warlmdnuuazadie parafilm 11111 incubation 0
= I A A A o o
85 DA UFALTHE 11 water bath 1Ha1 15 H WeasunaMmvua 1199n11910 water bath
Y o 1 ¥ 2 v oa A aan o 4 A -~
udh ldug luthudaiuii ewngalfnseimsviiniuvesionle wazidy DDD water 1511
] 1 @ £ ) . { I o
900 ul Tuupazviaea e lidrnu 91n1iuii 1y centrifuge 7 5000 rpm 1HuIa1 5 WA 1A

ﬂHﬂﬁg}@ﬂﬁuuﬁﬁ (Absorbance) 71540 nm #81A394 Benchmark Plus Microplate

g 9
Spectrophotometer (BIO-RAD Laboratories Ltd., Japan) Tumsfny 1NTYUVYINIT MAUVDY
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J v 2 < == =~ v ..
Lau"lﬂvuax"lmaﬁmmmﬁﬁﬂmmimmaﬂuaxclwvzwgﬂxﬁﬂmuﬁﬂumwﬂu positive control
% I o o . .
f1® acarbose Farily potent inhibitor #1¥31 a-amylase 10 o-glucose oxidase (Kim, et al., 2005;

. S22 v & ¢ ° t
Kim, ef al., 2011) lofiudmsdvguou laioz luaa Anumugasil

J 3 4 o 4 (AAControl - AASa\mplc)
nlesiguamsdudueu lamios luae (%) = X 100
AAControl
AAcontml = ATcstl - ABlankl
AAxsamplc = ATcstZ - ABlankZ
1o A, 118z A, 79 AINITYANAUIAL (Absorbance) Y09 DDD water HAZAIDENAITANA

inﬂslu?fjl,wﬁﬂuazslwyzwgﬁﬁ alpha-amylase enzyme
Ay, MAZ AL, D AINTAANAULES (Absorbance) Y99 DDD water HAZAI0E AT NN
mﬂiuf‘ﬁmﬁﬂuaﬂmzwgﬁ%ﬂ alpha-amylase enzyme
323 mﬁﬁnmqﬂéﬁuﬁamiﬁnmmmmu"!mﬁngiﬂéﬁma (In vitro assay for measuring
the inhibition of glucosidase enzyme)
ﬁﬂﬂ1ﬂ1iﬂwﬂt’j¥dﬂ1iﬁN1u5UEN!,EJ°LJb1“]53J°’ﬂQIﬂG§mﬁ TagnN15IABATIVOINTS
GENERE p-nitrophenol 910 4-Nitrophenyl-alpha-D-glucopyranoside ~ (PNPG) #2075
Colorimetric method (Si et al., 2010) MinAaodIzBEuTIMPmIasannludman Tuwgng
1lag acarbose (Glucobay® 50, PT Bayer Indonesia, Jakarta, Indonesia) ‘17‘1 vary mmrf’fm%’ué?mssi
0.06-5 mg/ml, 5.50-100 mg/ml 1@ 10 mg/ml MMaIAY Hwrazarelu DDD water nnifuld
3 mM glutathione (GSH) Y5118t 25 pl, 0.067 M potassium phosphate buffer (pH 6.8) 13a1a
250 pl, 0.3 Unit/ml Y89 alpha-glucosidase enzyme U5 25 ul ( #nt3u blank 1a DDD water)
uazs‘f’mfmmiaﬁmmiu%mﬁmmzGl,mzwg‘ﬁ' vary ANUENIULE Usua 100 ul lann
waon w1155 11111 incubation 91 37 eaduTaEed 11 water bath 1iuna1 10 W
HensunaitnuAtheenu191n water bath 1d21d 10 mM PNPG 1/311a 25 ul Tuudasviaea
e 18T 19111 incubation #i 37 paruwaiEes 11 water bath (Huna 10 wift iieasunai
A1UA 11100nN191A water bath 1321d 0.1 M sodium carbonate Y3318 400 ul Tutsazvaen
we iy iengalfaseinsihauveson s w111y centrifuge f 5000 rpm 13l

na15 Wil udr3afIn15gANauLE (Absorbance) #1400 nm #281A304 Benchmark Plus
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9
v

g
Microplate Spectrophotometer (BIO-RAD Laboratories Ltd., Japan) Glumiﬁﬂ‘ﬂ”lf]‘l/]‘ﬁ VYINTT
o 4 a @ 2 < = ~ [
mauveueu laing Tadmavesaisananinluvmanuaz luszngazdnylSeuiiouny
R ) [
positive control Ao acarbose Fuilu potent inhibitor ¥1UTU o-amylase 1S o-glucose oxidase

(Kim, et al., 2005; Kim, ef al., 2011) tofidudmsdudaueu lad alpha-glucosidase fUIUAIN

&
gasu
J < 4 o 4 a (AAControl - AlASamplc)
nJ@smuﬁmsﬂuﬂqmu"lcmm@jﬂcmm (%) = X 100
AAComrol
AAcontml = ATcstl - ABlankl
AAxsamplc = ATcstZ - ABlankZ
1o A, 118z A, 79 AINITYANAUIAL (Absorbance) Y09 DDD water HAZAIDENAITANA

2z 1
vinluymanuas lusz gl alpha-glucosidase enzyme

Ag, 02 A, 7D AINTAANAULEA (Absorbance) Y89 DDD water HAZAIDE AT NN

Blank1 Blank2

g <3 ~ =Y
nnluamanuaz lusgwgh 133 alpha-glucosidase enzyme

d
3.3 MIAIIZHiTONA

U

v
=1

I J
doyanlavzuaauilunl mean + S.E.M.

A o s Y
3.4 ﬁﬂ]uﬂﬂ]ﬂ]iﬂﬂaaﬁ/!ﬂ”maﬂa

Y
a uAa 9

#woU UAN1TFU 4 91M1TMAUNIZINETA 72 WITBIUTNIIFTUI0 YMIINe1ae

4 { Aa 4 a [
malulagasuisuazeiaisauginsosloinerdiaasuazinalulag ¥¥1INe188

a U

malulaggsuis
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VN 4

NE’Iﬂ]iﬂﬂﬁ@ﬂ!!ﬂzafﬂﬁﬂjﬂﬂﬂ"lﬁ‘nﬂi’l@x‘i

- dy Y 1 I @ dy a 4 .
msnaasdluaseil laudensnaaeseamiudall n1531A5124 11 total  phenolic
1] y < o o all o
content ved@IsAnAINIuVMAnuaz lurzwy taziImMIANINTIUIINITHINUYDY
o 4 4 a [ dy <
ou el laner 1ou lasies luaa vazeulaing lagadvesaisannoinludmanuas
| A 5’ %
1U%zwqiuwa@ﬂmam FI0IANANTIATIZHN  total phenolic content UBITITANAVIN
2 g & g Ao wa & v a L '
luumanuazluyeng suiluasniaaauiniluaisaiueyyadasz(Antioxidant) WUIES
9
@ < LY
ana1n luAUKanil total phenolic content NNV 174.04 + 0.002 mg gallic acid/g dry weight
LLﬁﬂ‘U%%WQﬁ total phenolic content [NY 171.75 + 0.005 mg gallic acid/g dry weight AR

lua13199 4.1

H v (% g <
ﬂ1§1\1ﬁ 4.1 1L¥A3A1 Total Phenolic Content Glla\jﬁ’lﬁﬁﬂﬂFﬂ’]ﬂcluzﬁlwaﬂllagclﬂ(’]fgWQ

. “ Total phenolic content
AT ANANNY
(mg gallic acid/g dry weight)
TAMAn (Cassia siamea Lam.) 174.04 £ 0.002
GI,UGWWQ (Piper sarmentosum Roxb.) 171.75 £0.005

o o d d
4.1 wam's‘nﬂammm‘ummsmammmmu"lm?’lmﬂa !au"lqm%"lma Lmzmu"lqm

ngladiaavesasanaainlvuvanuazluyzngluviaeanaaes

v
U v

4.1.1 Wﬁfn'iﬂﬂﬂf’]ﬂﬂTiﬁﬂ‘iEHQﬂéﬂﬂﬂﬂﬂ1§ﬁ1ﬂ“I‘Lﬁl@ﬁ!f’]ﬂll“]ﬁ?lﬁﬁjﬁ (In Vitro

Assay for Measuring the Inhibition of Porcine Pancreatic Lipase

Enzyme)

mﬂmsﬁﬂy”|WammmifTﬂmﬂ“l,uiﬁmﬁﬂuaziu%zwg&iamsﬂ”m%&msﬁmu
vowou lmilawa Tasmsiasasvesnisilantlaes oleic acid 910 triolein 419 triolein 1511
ﬁiié}lﬁﬁ}u (Substrate) WU orlistat 40 mg/ml (Positive Control) mmsas]”ug’amsﬁwmmm
u'lallanla @iy 84.55% uaz 78.20% dwaaslunini 4.1 uaz 42 awdiay
vagfidsatannlusmaniauduty 0.3125, 0.625, 1.25, 2.5, 5, 10, 20, 40 1ag 80 mg/ml

v
asadugan1siauve ey laal lanl a 1dmdy 17.23%, 6.74%, 25.93%. 10%. 10.61%,
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13.98%, 15.15%, 9.76% 11a% 35.35% AWEINY (il 4.1) dauensasannlussngiiaing
[t 0.3125, 0,625, 125, 2.5, 5, 10 1A% 20 mg/ml AsadusanIsmaveaenlailana
18R 21.88%, 21.88%, 19.70%, 23.74%, 26.01%, 21.88% 1A 26.77% AWy (NN
42) Famsasannlusminiaiududu 80 meml awsadudansiauveaeu e
Tawa'ldgagaie 35.35% wazmsatannluzzngiinautudu 20 mgml aunsadudins

e eu el lalaldgagede 26.77%

100 1
)
S
S T
D80 -
o]
— O
o =
52 60
= ®©
53
= S 40
- Qo
(¢B)
=
o 20 A
| -
o
Q
0 ;
O(\.\%’(c)‘ g,'\q’% fb’)fo ,\Qf.) 19 9 A0 0 O
o o _
0 Cassia siamea Lam. extract concentration (mg/ml)

3 Y dy <} { 1 [
NN 4.1 UEAAINAVIANITANANN TUVMAN (Cassia siamea Lam.) NANUTUIUUANAIINU

9
G]f]fﬂiEJ“]JEJ\‘]ﬂ1iﬁNWuGUfNLfJUVI,°h'1ﬂﬁLﬂﬁﬁluﬁﬁ@ﬂﬂﬂafN
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100 ~
S
Y 804 =<
S
— O
o =
55 o0
= ©
53
=S 401
- a
(¢B)
=
O 20
| -
o
o
0 .
O(\\s\@‘ VRN R B T
\ .
@@g\«\ Piper sarmentosum Roxb. extract concentration (mg/mil)

MW 4.2 uaaanavesasanaanluyeng (Piper sarmentosum Roxb.) Manududunanaig

9
ﬂuﬁﬂﬂTiﬂUﬂﬁﬂWiﬁNTuﬂl@ﬂLﬂull"lﬁﬂmﬂﬁcluﬂa@ﬂﬂﬂﬁﬂﬁ

v
U 4

Qd o d
4.1.2 WﬁﬂTiﬂﬂﬁﬂQﬂ]ﬁﬁﬂ‘]&l1€]ﬂﬁﬂﬂﬂﬂﬂ1§ﬂ1ﬂTHmaﬁlauulmNﬂg‘lﬁJ!aﬁ

(In Vitro Assay for Measuring the Inhibition of Amylase Enzyme)

mﬂmsﬁﬂy1wammmiﬁ”ﬂfam“lu'sﬁymﬁmmx”l,mzwg@i@ﬂwsf]“ug’mwsﬁnm
vououlmiios luaa TaelFulaStarch) 1 umsaady (Substrate) W31 asaiaInly
Tmdnfanududy 18, 22, 27 uaz 34 mg/ml Lmzmsﬁﬁ'ﬂmﬂ“lu%wgﬁmmﬁu%’u 36, 43, 52,
62,74, 89, 107, 128, 154 11 185 mg/ml anunsadusamsauveueulafes luamilunuy
dose dependent vazfasasannlusmaniinnduti 43, 54, 67, 84, 105, 131, 164, 205, 256
1182 320 mg/ml A8 AAANNANNTAMITUIMTINaIuYeueu laTes luaaasliidosy
uﬂﬂmﬂ‘ﬁ acarbose 10 mg/ml (positive control) mmme’i’u&msﬁnmmmzau“l«vﬂazllmaﬁ
Y& 98.22% 1Az 97.05% danaaalun i 4.3 uaz 4.4 mwddy msasannludmin
At 18, 22,27, 34, 43, 54, 67, 84, 105, 131, 164, 205, 256 1A% 320 mg/ml AWV
msmauveseu laios luaa l&indy 2.92%, 41.34%, 89.38%, 97.79%, 95.73%,

94.30%, 95.89%, 92.74%, 95.58%, 95.18%, 94.07%, 83.86%, 97.34% ilag 83.28%
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adIRy (i 4.3) nazansasannlusengiinududu 36, 43, 52, 62, 74, 89, 107, 128, 154
uaz 185 mg/ml @nsadudansiauveseulefes luaa l§iify 15.05%, 14.14%,
20.45%, 23.61%, 62.12%, 74.99%, 78.16%, 93.49%, 89.11 1oz 96.68% MUAIAL (ﬂTW‘ﬁ
44) Famsasannludminianududy 34 meml mwsadudansiauveaeu el
oz luna 1dgaqane 97.79% uazansatannlussngiianududu 185 mgml aunsnduds

o L4 Y A
mahauvesey laies luaa lagegade 96.68%

100 1
<)
S
% 80 A
>
S
T 60 -
S
e
2
<
w40 -
o
C
=
220
=
L
c
= |
@ D AL A\ o> D XA N DD DB DD
{b‘\ogco N4 Y W 9 o Q)@&{Qq?qﬁ)rg/
S
\@\V Cassia siamea Lam. extract concentration (mg/ml)
O
6\

>

H (% L I~ H 1 I
MW 4.3 1AAINavIaTanan JUVNEN (Cassia siamea Lam.) NANUAUTULANA1IAU

' v & o @
@1amiemmmivmmmmmu"l%mzllmaasl,uwaaﬂmam
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100 - =
<)
S
icé 80 -
>
S
T 60 -
©
<
o
©
w 40 -
o
c
0
2 20 A
2
e
<

0 ;

@ 0 W DO A O QD >
%@0%% ¥ 9 o A X O O K

(&?(’ Piper sarmentosum Roxb. extract concentration (mg/ml)

S

>

MW 4.4 uaaanavessanaanluyeng (Piper sarmentosum Roxb.) Manududunanaig

v
o 1 v v o 4
ﬂummismsmmiwwmmmmu“lcﬁmzUlmaaiuwamwmm

v
U U

¢
a o d a
4.1.3 Wﬁﬂ]‘i‘ﬂﬂai’)\ifnﬁﬁﬂ‘kﬂE]'Vlfﬁﬂ‘]Jﬂ\‘iﬂ]ﬁﬂ1ﬂ1uﬂlﬂﬁlﬂuulcﬂﬂﬂgiﬂ°]ﬂﬂﬁ

(In Vitro Assay for Measuring the Inhibition of Glucosidase Enzyme)

mﬂﬂﬁﬁﬂ}!1Wa511’EN’(:TTiﬁ@mﬂiﬂ%mﬁﬂuazﬁlﬂ%$wgﬁiﬁﬂﬁ&?ﬂgﬁﬂﬁﬁNWH
voatoulwiing InFiad Taon133aons51909n151aAa00 pnitrophenol 910 PNPG Hal%
PNPG 1lumsaady (Substrate) Wi ansasannludmaniinuduti 0.06,0.09,0.13,0.20,
0.29, 0.44 Uag 0.66 mg/ml uazmiﬁﬁ”@mﬂsluwwgﬁmmﬁmgfu 5.50, 6.88, 8.59,10.74, 13.43,
16.78, 20.98, 26.23, 32.78, 40.98 114z 51.22 mg/ml mmm&?’ug’amiﬁnmmmmu‘lmﬁﬂgiﬂ-
Fiaaduuuy dose dependent vagimsatannludmdnfinaandidu 0.99, 1.49, 2.23, 3.34
ez 5 mg/ml uazmiaﬁ’@mﬂiumWgﬁmmﬁn%’u 64, 80 11aZ 100 mg/ml APYY) AA
mmmmiamif‘i‘ugﬂms‘vi’Nmmmmu"lcw(ﬂqiﬂc?mam‘lﬂﬁ;am UPAINT acarbose
10 mg/ml (positive control) mmsaf‘i’m‘%ﬂwsﬁnmmmmullcuﬂﬂqiﬂc‘ffma"lﬁ’whﬁ"u 77.11%

&/ { o W w 4 I~3 4
uaz 80.98% aauaadlumni 4.5 uay 4.6 muaau asanannluvmannaNuEuTY 0.06,
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0.09, 0.13, 0.20, 0.29, 0.4, 0.6, 0.99, 1.49, 2.23, 3.34 11a% 5 mg/ml ANNFOFVTINTHIIUYDS
oulaning Tadaa 1AM 5.20%, 19.74%, 74.35%, 90.99%, 94.05%, 97.89%, 98.37%,
96.90%, 96.83%, 96.06%, 90.43% LAY 96.30% A1UAIAY (m‘wﬁ 4.5) wazesanainly
%zwgﬁmmﬁu%’u 5.50, 6.88, 8.59, 10.74, 13.43, 16.78, 20.98, 26.23, 32.78, 40.98, 51.22, 64, 80
1ag 100 mg/ml mmms‘fm‘?’qmiﬁwmmauau‘lmﬁﬂgiﬂcﬁgﬂﬁ"lﬁ’whﬁ'u 9.69%, 29.11%,
30.95%, 40.82%, 59.39%, 78.82%, 83.61%, 91.45%, 90.11%, 93.40%, 93.69%, 88.05%,
$5.20% LAY 66.99% AUE (MNF 4.6) Feasarannluamaninnuduty 0.66 mgml
mmsm‘fm‘?’qmiﬁwmmmmullcvﬁﬂgiﬂ@ma'lﬁ’gquﬁa 98.37% uazansasannlurzngd

Y v 2 ° ¢ a P
ANUUNUU 51.22 mg/ml ’ﬁ?ll?ﬁﬂflﬂfl\iﬂ?i‘ﬂ'l\‘i'luﬂl@ﬂ!'ﬁ]uhl"h'llﬂgiﬂcﬁm’ﬁhlﬂ’L:‘f\‘l'ajﬂﬁ’t’] 93.69%

o 100 f
D
(¢B)
wn
S
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A A Aa = a v & o 14
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4 4 a
voueu lyijoz luaa nazoulaing ladae (Fujisawa er al., 2005; Hiroyuki, Tomohide and
) & = Yy Xg v < ...
Kazunori, 2001; Shobana et al., 2009). aalumsanurluasali1gen acarbose 111 positive control
F991NMIANYIVDA Tucci, Boyland and Halford (2010) $1999 Samulitis et al. (1987) WU
o & o p ¢ "
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