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Abstract

Diabetes is associated with deficiencies in insulin secretion or action.
Excess reactive oxygen species are built up with chronic hyperglycemia,
and are subsequently contributing to oxidative stress and related
complications. Antioxidants have important roles in disorders involving
oxidative stress. Glycosidases are not only involved in human digestion,
but also affect the generation of many metabolic diseases such as diabetes,
the most important glycosidases are a-amylase and a-glucosidase. Vitis
thunbergii, has long been used in traditional Chinese medicine. Previous
studies have demonstrated that V. thunbergii have antioxidant, cholesterol-
lowering, antibacterial activity. However, possible roles of V. thunbergii
stems on hypoglycemic regulation have not yet been explored. In the
present study, antioxidative and glycosidase inhibitory components of V.
thunbergii stems were identified, and their hypoglycemic activities were
also investigated. V. thunbergii stems were extracted with methanol, and
the methanol extract was extracted by water with n-hexane, ethyl acetate
and n-butanol successively. These extracts were analysed for potential
health promoting properties including their inhibitory effects on starch
digestive enzymes and antioxidant activities. The n-butanol extract of V.
thunbergii stems showed strong antioxidant and inhibitory properties
against both a-amylase and a-glucosidase. The extract was further
separated successively by Amberlite XAD-7, Comosil 75C;5-OPN and
reversed HPLC chromatographies to obtain four components. The isolated
components were presumed to be uridine ~ isorhamnetin 7-O-glucoside -
kaempferol 7-O-glucoside and quercetin 7-O-glucosid by MS, UV and !H,
B3C-NMR analyses.
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Table 1-3 Correlation of A1C with average glucose

Mean plasma glucose

Al1C (%) mg/dI mmol/I
6 126 7.0
7 154 8.6
8 183 10.2
9 212 11.8
10 240 134
11 269 14.9
12 298 16.5

These estimates are based on ADAG data of ~2,700 glucose measurements over 3 months per A1C
measurement in 507 adults with type 1, type 2, and no diabetes. The correlation between A1C and
average glucose was 0.92 . A calculator for converting A1C results into estimated average glucose
(eAG), in either mg/dl or mmol/l, is available at http:// professional.diabetes.org/eAG. (ADA, 2011)

22~ WO 2 AR
Table 1-1 Criteria for the diagnosis of diabetes

Al1C =6.5%: The test should be performed in a laboratory using a method that is NGSP certified
and standardized to the DCCT assay.*
Or
FPG =126 mg/dl (7.0 mmol/l): Fasting is defined as no caloric intake
for at least 8 h.*
Or
2-h plasma glucose =200 mg/dl (11.1 mmol/l) during an OGTT: The test should be performed as
described by the World Health Organization, using a glucose load containing the equivalent of 75
g anhydrous glucose dissolved in water.*
Or
In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma
glucose =200 mg/dl (11.1 mmol/l).

*In the absence of unequivocal hyperglycemia, result should be confirmed by repeat testing. (ADA,
2011)
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Table 2-3 Screening for diagnosis of gestational diabetes mellitus

Perform a 75-g OGTT, with plasma glucose measurement fasting and at 1 and 2 h, at
24-28 weeks of gestation in women not previously diagnosed with overt diabetes.

The OGTT should be performed in the morning after an overnight fast of at least 8 h.

The diagnosis of GDM is made when any of the following plasma glucose values are
exceeded:

® FPG =92 mg/dl (5.1 mmol/l)

® 1h =180 mg/dl (10.0 mmol/l)

® 2h =153 mg/dl (8.5 mmol/l)

GDM: Gestational diabetes mellitus (ADA, 2011)
2-1-2 % § # B 2 AP

ﬁ&ﬂiL’W%%ﬁ@ﬁ@%ﬂ%iﬁﬂfﬁﬁn’ﬁiﬁﬁar
pE iz iw % (glycolysis)is » & » TCA #aB A 4 it £
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% (glycogenolysis) % #& %T%%i i£ 3 (gluconeogenesis) » # # ¥ F #& ;5 73
e se g 5 d g i iE * (lipolysis) 2 2 #5#L 7y 7 ik (free fatty acid) -
FEaBEa & kR ¥ asFL fE2 ¥ kA& (Crawford and Contran,
1999 ; Bessesen, 2001) -
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FoRDEL R EPTORARE o PR RS AR A
B §4F ol shenst i R IFARE Y WP AP 3D S
AR A IR SR A SRR g AR A 0 RS
= s o
(4) & %A i

o

EFEY DL R ERF IR AT # T
HR o F L igiamE L B P D Bk e fr AT BT ko
€ AL A AR RAR I F o B & Pt R AR 33 R
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RS R ERRIFEGH N > L A AR R E IR
s ﬁﬁg 5142 g (2 > 2001 5 ¥ > 2001) -
(5) H AR AR 3 MR
EAEELFE ol FEE NG 30 BB FRBE LT

AA S ARG (S e B F R ER TR g ﬂilﬁu;"‘f}ﬁ’a
PFo AR PN ST AHIARNGRY hfaitA R e
HRAP b FAE g RIS B ELFEI PR G LR
Ao e RO E IR A e R ARG - L E
L ERAP -

>

—_

2-1-5 MR 2 i

G EAEY ERE e SR T SElo B et R AR
Fe > A GBS R B AR o 2L AR SN
2 R LI N R ARLG B R PErE T R R
'ﬁ%%@&*?»éﬁﬁ’—ﬁa%%EM%w%’%aﬁy
glargine ~ # »x %] NPH insulin ~ 7&3% 3] regular insulin #* i# >3] insulin
lispro - g2 2R 4% Fos e dr § 4oyt S48 e d T HER TG gl iFF o 4o

S BRI Y. LN (A NG S i SRR RLEL v Ay !

R ER o

WTERBLEEL LB ALZ pARESR BE QB2 308 fé;,?fu“?%é
& (traditional medicine, TM) % 4& ~¢ & %5 £ (complementary and

@
A

<,

alternarive medicine, CAM)7= X | £ 4L o F|p » B3 EFFH % 2L 3
i PR 20 HER X RP R P e s FNRF 5 kR4
TEL R AP N IPRE FEL FE R R e h S E
WEFEFBIETF A AT BET BRI R pE
W6 JERLE Hpuie g (R > 2011 ;5 4 0 2009) -



22 F s WEE ALY
2-2-1 5 %%

“T3) 5 12§ % 3 (reactive oxygen specises ; ROS) ¥ £ 45 2 § »
B F A+ (NiKi, 1992) v enfdsg % § @ * R¥ 4~ 5 pd gty
d ARE o Aok 2-4 9751 o EF EELE G By t2and okm Ad

Fpd A W2 P S FE 9§ 1§ T (Sheldon, 2003) - H ¥

e OH A Mk v Mie b ik ira 3w DNAF & >
#~ DNAZR®R-¥ 7 P’{:}ﬁ N ROSEERFFFTE L F A2 27
BAA S o g S ks FIG ekt s 2RI
(Shigenage et al., 1989 ; Rikans etal., 1997 ; Moskovitz et al., 2002) -

% 2-4~ EE R

Table 2-4 Reactive oxygen specie

Radicals nonradicals

Hydroxyl *OH Peroxynitrite ONOO™
Alkoxyl L(R)Os Hypoxhlorite ~OcCl
Hydroperoxyl HOO- Hydroperoxide L(R)OOH
Peroxyl L(R)OOe Singlet oxygen IAO;
Nitric oxide *NO Hydrogen peroxide H202
Superoxide Oz

(Abuja and Albertini, 2001)

EE EEDORBART A S EZE RN S 25 o Rhe 3

B R A CEER T T FMP A2 2 ROS
wre (TeE e (T A7 A 4 HROS F A& Ak JR(Morrissey and
O’Brien, 1998)4r 4 2-5 #77m c A fp 2. pd Lehg 4 A GF 2 5w

- fgkp 24 & = (biosynthesis) > s“#Fp o A A RPN ¢ F2 LT
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% 25~pd A2 EMF 218 KR

Table 2-5 The major sources of free radicals and reactive oxygens

Intrinsic Source Extrinsic Source
Electron transport chain of mitochondria Red-ox substrate
Electron transport chain of microsome Paraquat
Oxidase Medication oxidation
Xanthine oxidase Smoking
Indoleamine dioxygenase lon irradiation
Trytophane dioxygenase Sun light
Galactose oxidase Food processing

Lipoxygenase
Monoamine oxidase
Phagoytic cells
Neutrophiles
Monocytes
Eosinophiles
Endothelial cell
Auto oxidation-reduction

FeZ

(Morrissey and O’Brien, 1998)
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RS

Fomd SRAR LA E AT A b4el- F 4 F A d K(-NO)
% d L-arginine f— % i* § & = f*(NO synthase)snit#* T #1324 » H
e B A s ki LA 3 L M AR kAT er:E‘)*J\- o
= 3k p AR FH(metabolism) > iz pd APE S FE € Fl A A

W R RIppE A R A A R > B B R PG AgY
pd L~z pd A5 (Halliwell ,1994) - % = 25 d Pi#ﬂ%‘rﬁﬂralig, &
HLFERAFL FEEL BB FH N8 rEL R Y
Tt a it &3 (4o benzo [a]) pyrene & benzanthracene %)% » i&m %
ARAA ET o Fwpd 2 AL Bl s L FR Y %R
B PMESEB A LR ABEI P A d AREY 5 Fa i
= i T (Maxwell, 1992) -

>

it-s B

T

—
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2-2-2 3 - BFHEFLF 24 S84

WRop b Y F AN &S 2 ROS § P AEH| 4 ePIL % 0 M
FRPAFR LM FTEIHE T A2 OROS i 4ol
poehdig L FG 0 P g RMP 0 FAAPLIEY g S df G o
Bov WPEC AL A2 4 B ROS £ R4 Fv WREL (EY o @
GEMETRL T ERAP ST 58 G 2 T 2 B T
L fAE F R (%~ 4p B 1+ (Dandona et al., 1996 ; Baynes et al.,
1999 ; Nishikawa et al., 2000 ; Brownlee, 2001) - « ##p A 3F 4 8 o 4%
SR T R S Y AT F RS Oy o e T A IO &R
e 4 ek Eg (Korshunov et al; 19975 £ > 2004 ; Jezek et al, 2005) »
B2-142 73 BFFPLANAEFEE Oy v d B ERBLBEG D
2_ i i (Brownlee, 2001) - BHRERBE T o F 5 EE BE L B w 14T >
g5 L 5 APRRAT ~ L PEVRR AL C PKCE T a2 PR ¥
Af o @ CEFROSL A &0 B A BB G o T e BRI

VW

13



NADPH  NADP* NAD* NADH

TGIucose ‘
T Sorbitol ? Fructose
B Polyolpathway
T Glucose-6-P Polyol pathwa
—— Yal ine-6-P=34UDP-GIcNA
4 Frucose-6-P ﬂ ucosamine-6- -GIcNAC
GIn Glu
NADH NAD*

T Glyceraldehyde-3-P
NAD*
vGAPDH €=10;
NADH

1,3-Diphosphoglycerate

@l Protein kinase C pat

1 DHAP S-AT a-Glycerol-P =1 DaG=>1 PKC

T Methylglyoxal +¢AGE5

AGE pathway

W21 -3 FrRME I FERILRET O A A ERFaBET 2RI

Fig. 2-1 Potential mechanism by which hyperglycaemia-induced mitochondrial superoxide

overproduction activates four pathways of hyperglycaemic damage. Excess superoxide

partially inhibits the glycolytic enzyme GAPDH, thereby diverting upstream metabolites

from glycolysis into pathways of glucose overutilization. This results in increased flux of

dihydroxyacetone phosphate (DHAP) to DAG, an activator of PKC, and of triose

phosphates to methylglyoxal, the main intracellular AGE precursor. Increased flux of

fructose-6-phosphate to UDP-N-acetylglucosamine increases modification of proteins by

O-linked N-acetylglucosamine (GIcNAc) and increased glucose flux through the polyol

pathway consumes NADPH and depletes GSH. (Brownlee, 2001)
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()% LM 5 A R L

wre N g F B d gk R R p= (aldose reductase) Lt T o ;‘g@
NADPH & & 4 = . 4 &% (sorbitol) » L # 4&F% 2 & fe (sorbitol
dehydrogenase; SDH):& n NAD "> & #-.1 4] /% ¥ 1~ 25 & % & (fructose)
RLEAL S F PR EL T B 2-297F H I R RpRE b o N BRI
FEHER R R REPRM AT F e BEATE 27 5§
WA e AR RS F L AR e BT 3B AR IR FL
HAEREIEAE o 3 lwre )OGS R H ~ 3 4 NADH/NAD '+ & 2
NADPH z £ &> » B8 mre i F (3m e h Aar i > HR
TR R A AR R SRR e T (Brownlee, 2001
Nishikawa et al, 2000 ; Yamagishi and Imaizumi, 2005) o L 4 & f% %
iLie® & 32 mse b NADHINAD s- (g » @ $r 4 2 1 7% %
GAPDH z_ 7% 1%, i¢ triose phosphate % 4 »i& @ & # methylglyoxal (MG)
% diacylglycerol (DAG, PKC & it 3= ) o M 3275 x € 4% 43 H2
ROS 2 = 2 DNA %74 #755 itom v enfEgi 3 iv & 3~ (dicarbonyls) -
g igaepE it v * (glycation) % s #p pE it % & 4~ (advanced glycation end
products, AGES)2_ 7} = ¥ 56 K@ PESFE Fev F» i & ROS 2 2
= (Well-Knecht et al., 1995) - % 2 +] *x:8& Jr fiz (glutathione reductase) 2.
# A% NADPH = 4238 5 » "8 M GSH 2 2 & » ¥ A opm st &
RP s FIRPEE-RRM ARty VRS 22 S GSH
2.7 & @ |+ g ks 04 &l (aldose reductase inhibitor) ¥ 5 »%3f
P NADPH 2_ i} 42 o % Afipenb % A S 4E7 5 A3 7 2 54
(758 hy FRARLEY A BYB R APHIMAS § 2
(Brownlee, 2001)  #]}* > F 4 ¢ F PFEEREFAE (£% 2 §F VR4
A= {5 i g o

=y

N

15



(ko3

Toxic ,
aldehyde —} Aldose reductat.?—b Inactive alcohols

Increased _ SDH \
glucose /—\

NAD+ NADH

Glutathione
reductase

Bl 2-2 ~ gk R e 5 AR N A T

Fig. 2-2 Aldose reductase and the polyol pathway. Aldose reductase reduces
aldehydes generated by reactive oxygen species (ROS) to inactive alcohols, and
glucose to sorbitol, using NADPH as a co-factor. In cells where aldose reductase
activity is sufficient to deplete reduced glutathione (GSH), oxidative stress is

augmented. Sorbitol dehydrogenase (SDH) oxidizes sorbitol to fructose using NAD*

as a co-factor. (Brownlee, 2001)
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(=) o 4B e PErsl= BpE YR s T

BAAIRET o R bR 13%F F MG DY ¢ pRistie
FRB Ra gwep BT EL B €7 fructose-6-phosphate 5
d %% glutamine: fructose-6-phosphate aminotransferase (GFAT) ig.i*
4 = glucosamine-6-phosphate £ 5 d O-GIcNAC transferase # & =
UDP-N-acetylglucosamine (UDP-GICNAC) © * & 4 7 7% F € § 24
proteoglycan & = % 25 O-linked glycoprotein > @ O-GICcNAC ¢ i &F
WA TS A ERA T2 e (R 2-3) 0 ik F T F
BT %N ST Spl chig £ix ¥ WLRWS G R It Ap B i
&%)+ PAI (plasminogen activator inhibitor-1) ~ TGF-a (transforming
growth factor-a) ~ TGF-f (transforming growth factor-p)z_ /& % 733 4c o
FRE R s 2 e e iR A2 GRAT g % § A e
Fuit(Marshall et al., 1991 ; Brownlee et al., 2001) - # & &% X g+ 1
% glucosamine 5 - I ¢ FIRIELE FE P e i § ETRE 2
(Monauni et al., 2000) « ¥ “t > glucosamine ¢ 3 # H,0, 2 3 4 » A @
se ~ g 1Y & N-acetylcysteine ¥ % X GFAT 2. £ 3 - F|* > B o 4%
AR 2L PEVRE S G LR S AT AME Fw FH L RN
e G A 2 PR A R BRI B 3 e A 2 (Brownlee
et al., 2001 » Buse, 2006) -
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Glucose =» Gluc-6-P = Fruc-6-P

i
Glucose %
- | GFAT
AZA®
or AS-GFAT o

Glucosamine-6-P

{

UDPGIcNAc

PA-1

mRNA

Nucleus

Bl 2-3~ & i g i

Fig. 2-3 The hexosamine metabolic pathway. The glycolytic intermediate
fructose-6-phosphate (Fruc-6-P) is converted to glucosamine-6-phosphate by the
enzyme glutamine:fructose-6-phosphate amidotransferase (GFAT). Intracellular
glycosylation by the addition of N-acetylglucosamine (GIcNACc) to serine and
threonine is catalysed by the enzyme O-GIcNAc transferase (OGT). Increased
donation of GICNAc moieties to serine and threonine residues of transcription factors
such as Sp1l, often at phosphorylation sites, increases the production of factors as
PAI-1 and TGF-b1l. AZA, azaserine; AS-GFAT, antisense to GFAT. (Brownlee,
2001)
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(= )% = #&2£ protein kinase C (PKC)z % i*

PKC %-223F % vz a4 @ 3LiE42 > ¢ 4w PKC i it ¢ B 8w
oA AT AL S AT ARE g n gL E PKC I P
R TRl - B - I L A i;é_?%%“é ¥ = B DAG %
=it cDAGeid & KR L pEfEtS3tA 2 ¢ B A+ DHAP
(dihydroxyacetone phosphate) » 54 DAG & = i£ 5 %2 phosphocholine
(PC) Kk f32m * (M@ 2-4)°-AGEs £ ‘m* 4. & # X %8 (AGEs receptor, RAGE)
SRS AR T A 1 R F EE PKC 2 4 JR(Brownlee, 2001) -
VR 2 AT B B DAG 2 3 4o id M AoR BB R AR M e
B0 @ FEITR R AR S BRS B IR L G R AR AR e
Frin B mF e § A p Lo > § 04 51t NADPH oxidase 2
= ROS » 4 ™ PKC Fr4 @ a2 is » 4 I ROS ¢ " i > F]ut § PKC
Z 3|l ¢ % Kd B EATal4c2 5 & 4 (Inoguchi et al., 2000) -
PKC 2. 751+ €% - NADP)H 5 2% - NF-xB % ¥+ 2 £ 3> 3l
#3242 i(B 2-5) o
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Glycolysis

Glucose Agonist
G6P Phosphocholine
|
F(lSP | Phospholipase O | PIP,
FDP [ Phospholipase C]
l de novo pathway

GAP —» DHAP —> G3P —> LysoPA —»Phoi%h;tidic
N 7N

Acyl - CoA CoA Acyl- CoA CoA l
Pyruvate / \
[ oaa | Py
Lactate &

| PKC activation |

Bl 2-4 ~ B #&34 % PKC & it $+](Koya and King, 1998)
Fig. 2-4 Mechanisms of hyperglycemia-induced protein kinase C (PKC) activation.
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Hyperglycaemia

Y
4 DAG
A PKC
(B- and &- isoforms,
A

4 A\
yenos JHA T A ToF.5
A Colltgen l

1‘ Fibronectin + 0S

| |
Y

Blood-flow Vascular permeability Capillary Vascular Pro-inflammatory Multiple
abnormalities Angiogenesis occlusion occlusion gene expression effects
B 2-5~ 344 % PKC E 25
Fig. 2-5 Consequences of hyperglycaemia-induced activation of protein kinase C (PKC). Hyperglycaemia increases diacylglycerol (DAG) content,

A

which activates PKC, primarily the B- and &-isoforms. Activation of PKC has a number of pathogenic consequences by affecting expression of

endothelial nitric oxide synthetase (eNOS), endothelin-1 (ET-1), vascular endothelial growth factor (VEGF), transforming growth factor-p (TGF-p)
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and plasminogen activator inhibitor-1 (PAI-1), and by activating NF-kB and NAD(P)H oxidases. (Brownlee, 2001)
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(2)F o BE YL EF

Bev FenpEA MR T Y FERA L v RRRSWAS S
AR T R B R AT guefl Rk - BF 2 i
(Schiff’s base) > ¢ = & + & #7t »] = Amadori product> » ¥ i* Amadori
product € 2 = 2 5 A P FRAPAAFTESF T -LPHELLE L
AGEs> @ £ 4 73 A fph o d 25 AGE A 2 8 o AL eig Fot 2
FOSERETF feehded TR E 0 B0t AGES $HEE AR R 5 A e o
FoiA A B BB R T R e MR A B E (R
2008) o = ¥ A RPN e AGES 2 = E4p g B, Fptx 5 F LR
(half-life)f & v F % » A& 2 AGEs 3 ff 3k % (Reddy and Beyaz,
2006) - = fd e p 2 1Y &4 glyoxal ~ 3-deoxyglucosone -
methylglyoxal = AGEs = 5gt> » ¥ g2 km%e p\ #h injed H )= AGEs
(Imanaga et al., 2000) - m?s p AGES # Sf4~ ¥ # 1 3 f6 > V¢ = m¥e
% T (Bl 2-6) - (1)mrep Fo B F] AGEs iJ & & 2 = ke 5 5 (2)
5 AGEs # B 47 12 4% 2. %2 oh AN BT (matrix) & # v A F4p 5 8% > I
B imre b2 R R M (integrins) B & A A A LB HR L Q) ;ff(
-0 5 AGEs i2 &F {8 27 o L fe ~ mesangial cell 2 E v b 2
AGE X2 & »timiegp 24 ROS @A % it NF-xB 3R E ¥ chi 7]
2 (¥ 2008) - FlM g N G E R R EF VBB RE > E
i 5 HROS 2 & 3l A HA S o
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Glucose AGE precursors

Matrix
- Intracellular transducers
SRRy 2 W
‘ T
AGE
receptor
Integrins =

Growth factors
and cytokines

Macrophage/
mesangial cell

Endothelial cell

B 2-6 ~ AGEs # Sgdr ¢ S mPe Jf 5 2 = f8 3 ;¢

Fig. 2-6 Mechanisms by which intracellular production of advanced

glycation end-product (AGE) precursors damages vascular cells. Covalent
modification of intracellular proteins by dicarbonyl AGE precursors alters several
cellular functions. Modification of extracellular matrix proteins causes abnormal
interactions with other matrix proteins and with integrins. Modification of plasma
proteins by AGE precursors creates ligands that bind to AGE receptors, inducing
changes in gene expression in endothelial cells, mesangial cells and macrophages.

(Brownlee, 2001)
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2-2-3 47§ 1 k%

ROS ¢ #timeeig 2§ -3 > XA 24P pj- % ;%»};fﬁﬁ;z

§ b IRV R EE e > "M ROS ¥iwmre 2 if T (8] 2-7) -

RV A~ 5 f5E B 4 (8% (enzymatic antioxidation) 2 2Ef% % 14 fig
it 1= * (non- enzymatic antioxidation)( Valko et al., 2007) - %% {4423
L' * & 42 1 4 % M1 fF(superoxide dismutase, SOD) ~ 4554 *XiF ¥
i* ¥ (glutathione peroxidase > GPx)~ 4 % + #=<:& J fis (GR) ~ f¥ 4(catalase -
CAT)~ - § it § &£ 2pr(NOS)% ; @ 2 & 2bpe 3 M dng (L iE% &4 )
S I e A

(glutathione) ~ #g# ®& § # (carotenoids) ~ % f=#g (polyphenols) % -

C (ascorbic acid) ~ 24 % E (tocopherol) s gk s

(- )EE & g v ies
A A2F HipE

Superoxide dismutase #4425 L4t 3 H 5% L FF - 4 (H0)% § A
T R EALF IR S e tnig Sient 3 (Beyer» 1994) £ X b
4o o

SOD
‘0, +-07+2H ———5 H,0,+ Oy

SOD ¥ 4 & = #F : (1) Cu-Zn SOD - (2) Mn SOD > (3) Fe SOD -
Cu-ZnSOD 2 & 5 & B %52 47 2 ¥ T ~ 3 fa k] ~ Jn¥e % 2 o SRy
e ¢ 3R (Fridovich » 1995) 5 Mn SOD — #5035 a3t E 5 4 0 2
AP S FeSOD R & F a2 frips Ty o

(B) #5% 4 *xiB § i fis

Glutathione peroxidase — 4 % 5 &3t n & ~ "% ~ R 2 o
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¥ B¢ > % &gm (selenium)i® 5 cofactor (Jacob > 1994) - # & *
¥ 4] F_%-8 & i 0 glutathione (GSH) ¥ i % # i i # glutathione
(GSSG) ki *s % i & - ¥ 5 glutathione reductase (GR)

NADPH 2 &R 4 Kihr #it GSSGE 24 = GSH  H Fr B\ 4T

H,0, + 2GSH — 7%, GSSG + 2H,0

GSSG + 2NADPH — SR, 2GSH +2NADP*

(C) =

Catalase % > Fe**—hemeprotein> = % 5 &> peroxisomes p » it
B g 1 a (HoOp) it 5 k& +(H0)2 3 4 5 (Og)» X ¥ § dmoe
Nop R dmre s A Smie B Hocatalase 7 F 4 KM ;?’—x,‘gg LY 4]
i E it g o FJpt o R ik ¥g GSH-PX 1,%’-“,?;%'3: iz o iR mb A
% § it i T (Meyer andIsaksen, 1995) - H 5 ;% 4o -

Catalase

H->0, » 1/20, + H,O
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Heme - Fe?*- NO

-SNO
Heme-Fe?* -SH \/
+ NO

0, . /
L-Cit
/\ NADP*
GSH

1/2 H,0,+ 1/2 0,

+2GSH GR

NADPH

H20+02 H20+GSSG

SOD = superoxide dismutase
CAT = catalase

GPx = glutathione peroxidase
GR = glutathione reductase
NOS = nitric oxide synthase

B2-7~ miz M g (“fxE 2 P I % 40

Fig. 2-7 Cellular antioxidative and enzymatic defense system. (Mruka et al., 2002)
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Pk B3 - KBRS T 0 T AT R KR AR A dos
R lmre FHTP Ry 4w H C-24wC-3 15 A fﬁ‘z‘;’;ftk
(hydroxyl group) > ¥ & =+ k{2 p d A > AL @R L Lw
13k o ik (semidehydroascorbic acid > Beyer » 1994) - §] 2-8 % 7+
PRA RS BE D RF R E e p o T R Sd &
w4 P NADPH B h £ 2 = E fw3g it F 4 a8 &k 4 (Jacob and
Burri» 1996) - p* #h » Fiifw ¥ B R 2 TR D ¥ R
FlH wie pF U AR R ehdg 1Y TR TR ey Bew %
I F v % T (Aruoma, 1994 > Beyer 1 1994) o e & Fudk o fE B8
Vi B R RER A BN GRAEEY FRFER DY
POk pr A4 R g IE* ks FREFEEF A FAoigh d A
e 4 = (Halliwell et al > 1995) -

HO AscH, Ho AscH HO Asc?
: @] ——-_ 3 (@] 0
HO OH "o OH 0 o

Q‘ HQ AscH’

RH

B12-8~ 3 Al Fufa ez p d B2 F JE
Fig. 2-8 Various forms of ascorbic acid and its reaction with radicals (R¢).

(Valko et al » 2006)
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B.ia4 2E
A TR gattad 2o 2 pw g B Loy LA o
tocopherol# 2 5 2 Al(a~ B ~y~8) H ¥ iyl p RA Y & &
% (Kamal-Eldin and Appelqvist, 1996) = % # ¥ f& i 5 3] % F #
d s R A TS AL B hperoxyl and
alkoxyl radicals » » £ 2) = L Je Gt @ & & ek & > & @ LT
fd Ad 4 F BE 2 R 5 FeiEF £ & (Burtons 1994 ;
Fang et al., 2002) - 3t % * #5440 T

tocopherol + lipid-O,» —— tocopherole + lipid-O;H

A
o
=

AT B EREAS SRR L FEF L A
SR SRR GV s EIUAEE S e R
v e it 2 ez DNA fo 39 7 0% T (Topinka et al, 1989) -

B
=t
F%

CHe Ry #

Carotenoids £ § % & 4 fFeE2 £ 485 FEH 7 Frd H i §
ZypHaaEs tpd Ao B dABEF R HArB-P RY F
(B-carotene) ¥1.% 7 + = B (conjugated dienes) sz 4 » ¥ &2 i ¥ it p o
ATET SRR R B RPrdl TR F i 4 (Aruoma,
1999) - Carotenoids s & i 4 4 ARE RHED T it S 4F
e E B 2 B-ionone TR gz oA AR 0§ & bR el S o B
pd fl_v}i",éf it 4 i #% (Anguelova and Warthsen, 2000) » &]4civ iz %
(lycopene) z 3 11 i % fe s> B @ x rog 8 eqp 4 2 5 s aiif

",/TTB d KR b HAE A F a4 o
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D.#& %4 <

GSH &_d 4% "=ps (glutamatic acid) ~ X =k "<pé (cysteine) 2 4
vfi(glycine) & = ik pedrie s > H B LG A0 d e & e
Pwme? > Lwmeph 3 2EEH2 A3 mity s Amieig
% sP 2 - B E &2 2 4 (Sen, 1997; Barry and John, 1999 ; Wu et
al., 2003) - H =% i # 4] F_#& GSH 1 cysteine £ S e
(nucleophilic) s ipl4rr @ £ (sulfhydryl group)  #% &% + X514 5
fMpd AL FRERREF {8582 GSe¥ 22 GSeA) = GSSG >
- R fﬁ 4 NADPH-dependent glutathione reductase & & =
GSH:» % b pd A4 F g 35 M E T Hwreahip 2
(Maarten, 1999) -

E.7 i

Polyphenols & fid» ¥ B L35 dehat A » @ fofdsg 1 > 4248 8000
oo Bpdlfpe b p BB e A o I A B gy VTR 5 B
31 & ¢ 45 e & (phenolic acids) ~ #g+ @ (flavonoids) 2 ¥4 % (tannins) % >
MT RSB R P RS

E-1.5 % [

S A Ed = B Bk 54 <0 diphenyl propane(Ce-Cs-Ce) 3l 3¢ #7 1
‘(B 2-9) > i3t % pasg v & 4~ (polyphenolic compounds) - & & 4
ERSTEE R LI B SN N \@_;éﬁ o lzﬂﬁ#éaﬁll&

¥ & % % [k (flavones) ~ & fik ﬁ;%(flavonols) & = fr (flavanones) ~ § *=

&

f% (flavanols) ~ & + Ak (isoflavones) ~ + *= fit f% (flavanonols) ~ 7=+ % f
B (anthocyanidins) 2 % fit (Chalcones) & ~ ~ #g (% 2-6) -
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< 5 AT P € 2 PERR) < fe pE AR 4 pE A (glycosides) 57 5 g
SiEp ~ 4k 2 Aok R ¥ A 2 feF (aglycones)frpE 28 0 @ flavonoid
glycosides shpg it 4t flavonoid aglycone & 733 » Bor pEit iT* ¢

B it~ 122 4 54 (Rice-Evans et al., 1996 ; Scalbert
and Williamson, 2000) -

WAooy e gy i hi(1)E AR5
AR E P EEHOE S LR (2)F EBERY 3
A% i g2 A (ortho-dihydroxy) B %18 & & & 45 (Cu?™ -
Fe?' ) & & ivn » B@prdlig B4 P F o 2 - Q) & C

B2 38 F BB ACE PG HA Bl 6y BERALE

FREH (A FLACHEI 2-58 358 Cht 4% 5
ARG FAFPEREFHFFEIRAEES BRSO

5=
AL ? o

1 2-0 ~ 375 ik 2 A & AT
Fig. 2-9 Structure of flavonoid. (Cook and Samman, 1996)
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* 2-6 ~ ¥+

ik 24z i

Table 2-6 The antioxidative activities of flavonoids

i N

e B0

& C %73 2,3 double bond - 4-oxofu, i ;2 3

kb B4 S

3-OH -

*BH_-OHA% % A% C5% C7 35 -OH» g it L
AR 58 o

* g it 4 o lutein>apigenin > chrysin

)t i s & C 3 2,3 double bond - 4-oxofu £ 3 3-OH -

*B#Hk-OHAx% A% EC52 C7 1+ 3 -OH» 4y it {2
AX 3g o

x FF 1 14 : quercetin>myricetin >morin > kaempferol

* 13 it 4 @ taxifolin >naringenin > hesperitin > hesperidin
> naringin

fo OH frdich % B~ S =% 3 B o
x H g i ] >t flavonols % flavanones -

* genistin > daidzein 2 °
XFLF L R RA Y AR .
* orthodihydroxyl .5 ¢ °

*zf% (flavanols)

;E—f#d *+ C Ik 5 4 {rei heterocyclic % > & AB &
T ﬁ,é?+§LL% ft o g PR E R -OH &
flavones % flavonols % -
* F§ i 4 : catechin-gallate > catechin

% fir (chalcones)

* butein »phloretin > phloridzin & z_ -

kA R hR s w5 fig it F lichalcone
A o
£ 3 B4 it 12 dihydrochalcone>chalcone

PR

( anthocyanldins )

* 13 it £ @ cyanidin>cyanidine-3-B-D-glucoside

* Cyanidin 12 flavylium cation 925 ;% 5 A pFieg i i iE
(pH2>pHA>pH7) » B s S8 F4f 12 -

* Cyanidin=dephindin > malvidin > pelargonidin

o

(0]
V% A AR
( flavanonols)

kg v 4248 v flavanones » ¥ OH ehficp % Bt = %
Mo
x taxifolin » fustin 2. -

(Cook and Samman, 1996)
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E-2 p~ p& (phenolic acids)

frph i B B4« )RV A 5 F 7 pe(benzoic acid) ¥ ¢tk
(cinnamic acid)® < #f > A F 2 fgAJ7d o Rl e 3MER ¢ o 2
AT P2 fug R E A AT P 4o 34-2 AP R
(caffeic acid) & % fa+3 it 4k %@ ¥ & dspdig it 4 (Milicetal,
1998)> & % = B = FHR DM A H = P o HIng € M o

Bk BTy BT 3F % s ph4e ferulic acid ~ caffeic acid % 4 £ 5 e i

%R % kv (LDL)% i s # (Brosetal., 1990) -

E-3 ¥ 7 (¥ #% > tannins)

Tannin 25 3 St ii 8 2 fefe il P o - v 4 %
hydrolyzable # condensed tannins (proanthocyanidins » & =3 %) - &
F ¢ ertannin + % &>t hydrolyzable tannins » # 4 3 £ % 500-3000
dalton- ~ + & >* 500 dalton & % ** 3000 dalton #_7 £ # s ciatannins
(Bate and Swain, 1962) - H JF i+ 4>t F &+ 2. hydroxyl group » ¥

fs d A F kP T iB % 14 (Yokozawaetal., 2000) » ® % 5 22
& B+ Fe? ~FelE L oA mFe? -Tannin 4 £ 4+ ¥ 1 1k 52 4
d A ehg it % (George etal., 1999 ; Lodovici et al., 2001) - H & J& ;¢

Jo T

Fe2'-Tannin + « OH —— Fe®'-Tannin+H,0
gt g B g 3 ) tannins & # ok i34 4e¥i A (tannic acid)

X a+pe (gallicacid) % g 1-p& (ellagicacid) * & 7 iR R %2
(Huang et al., 1985 ; Horn and Vargas, 2003) -
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2-2-4 3oy 1 A BB
W Rmm B d YR B RO R S R o §AE T TR D

v b B HEA B ROS 2 = 4] o ST R MR F e g Ry
A o T E D EFE ek c PR VRS E L A
WA e R oM Pk - f8 K v% (Greenetal., 2004) o d *t 3 & & % §
ZavLh Bloep iy (CEEZ 2 ERM o HINF AT 2 ROS 4
5 AR (Lenzen etal., 1996 ; Tiedge etal., 1997) » Fpt ¢ 5% § B
WAL FATIZ AR ERIEZ I ARG F A o

& B 2K % ROS sz # » fe 7 3% G40 p cr3F 5 4§ L 2% SOD -
catalase % GPx % % if /T‘(Cerlello 2003) - A F dp 10 & - AR R
i R d efg A - R e 6% 0 @ A ik
(streptozotocin, STZ)# %mf%fj\}?q BP B HTERPN 1y ‘3
SOD % catalase 7 "% M2 4%%'(Vessby etal, 2002) - ¥ 3 = /}%#g a1 HE
Fogp A TR R R AL FCERE B R FF IS LZRG
mEG Ly Al VL I*H%fj\)ﬁ’a N2 MERR RN 23
it & 4 (Rahimietal., 2005) o ¥ 5 #F » @ * jg 1~ ¢ chpg (b = 030
PR 2 HEFm2isk 223 WEarck s 4odk 2-7 977 o
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Table 2-7 Plant with positive effects in diabetes by their antioxidant properties

Scientific name

Target

Active ingredients

Mechanism of action and/or effects

Anoecrtochilus
Jormosanus
Trifolium
alexandrium
Viburnim dilatatum

Ever green shrubs
such as Larrea
divarita

Aralia elata
Viscum album
Many plants

Fomes fomentarius

Allivum sativum

Fugenia jambolana

Aloe vera

Scoparia dulcis
Juglans regia
Plants like ferula
assa-foetida

Vitis vinifera
Cassia fistula
Allium cepa

Allivum sativum

Panax ginseng

Panax ginseng

STZ-induced diabetic
rats

Type 2 diabetic mice

STZ-induced diabetic

mice and KK-Av mice
alloxan-induced diabetic

rats

Type 2 diabetic rats
alloxan-induced diabetic
rabbits

flavonoids

cyaniding
3-sambubioside
nordihydroguairetic
acid

quercetin

s-allyl cysteine
sulfoxide
flavonoids

pedunculagin

ferulic acid

proanthocyanidins

s-methyl cysteine
sulfoxide

s-allyl cysteine
sulfoxide

lrenal LP, Trenal GSH, activity of kidney catalase
scavenging free radicals, | L P, Thepatic GSH
scavenging free radical, |LP

xanthine oxidase inhibition, ion chelation. scavenging free
radicals, |systolic BP, prevention of renal morphological
alteration, improvement in renal function

aldose reductase inhibition, anticatarctogenic activity
lbiomarker of oxidative stress., TGSH in heart & kidney
ion chelation, scavenging free radicals, |LP

alteration of SOD, CAT. and GSH-Px activities,
lbiomarker of oxidative stress

TGST, 1SOD in liver & kidney., |LP

scavenging free radical

TGSH, SOD, CAT, GSH-Px, and GST in liver & kidney,
lLP

TGSH, SOD, CAT., GSH-Px, and GST. |LP

lbiomarker of oxidative stress

scavenging free radicals, |LP

scavenging free radicals, Tpancreatic GSH, |LP

TSOD. CAT, GSH-Px and GR activities in the cardiac
tissues. |LP in heart
scavenging free radicals

scavenging free radicals, |LP

scavenging free radicals, prevention of erectile dysfunction

lipid lowering effect

STZ = streptozocin, LP = lipid peroxidation, GSH = reduced glutathione, BP = blood pressure, GSH-Px = glutathione peoxidase. GR
= glutathione reductase, SOD = superoxide dismutase, CAT = catalase (STZ- and alloxan-induced diabetes are models of type 1
diabetes mellitus, KK-Ay is a model of type 2 diabetes mellitus). (Rahimi ez a/., 2005)



2-3 F & WEZ PEFRRE R

BoKCE s LEHPE S BEREZ SPEN S AMAESLR KR
S B F PRI v RS LA G ARG IR L (7)1 A iR e )
A S BEE B RBEL G LS L e ey Y
fr-Kfa= F 545 4 A A R 2 1 > 2w 42 B (40 2003) -
O BERREE R Fr AT Foonat BRI S Foa) b B FFF e
ixd B 15 B o 2 % (Tadera et al., 2003) -

2-3-1 a-diAs pF 82 o F AR P
(- ) o3 s

a-amylase 5 ] 7 AN FEfEREF 0 A & 3 A0 SV E b 2 vER 2 R
¢ o F -4 pE2 o-1,4-glycosidic linkage -k X 5 E M F T & &
TR A o wrlRA R L A b SR A o g
SRR JoiL R A A% o-ks e (Aquino et al., 2003; Vaseekaran, et
al., 2010) -

(=) o-F 5 45 px
a-glucosidase &>t ¢t 7 | pEfEAE R > 4 B 5 A
R L R 'a;(brush border)® » ¥ - % pEigd gt EEF B T 2R R
#HenD-F F 4 0 2 ¢ 4% glucoamylase ~ sucrase ~ maltase # isomaltase
FREEOUELHEL o fﬁ{%{%ﬁ“ﬁﬁ(Frandsen and Svensson, 1998; % > 2006 ;
Shobana et al., 2009) -

2-3-2 PEfAREA 2 4] IF T 0B L A 2 T g
a-amylasedr |3 % o-glucosidasedr| 3] » ¥ 2 3 F pE-RjE S 4 §
BEZ iR F o A EMF FRIA USRS TE S L AR
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HA s fadE s pE 2 4% T (Baron, 1998 ; McCue and Shetty, 2004 ;
Fred-Jaiyesimi et al., 2009) - & * pEfzpk % Frd® 1S » Flap i i sz
L Pl - WA P 2Pa b RELY 0 I FSE FOEF
%ﬁ@aéﬁ&ﬂﬂmﬁ%ﬂ%ﬁﬁﬁﬁ%i%%nﬁzwﬁ“’
AR MR EFEIRES > SR TEY £ BB K o (Yee &
Fong ,1996 ; Fujisawa et al., 2005 ; Fred-Jaiyesimi et al., 2009) o #1121 &
15 % PR A FEIAD e O L R L
2 FHRHEFPLE 2000 K o B TEAE L 2 B T -
B RIL G F erBim e (7 L EATEC L R G himre i 5 18 € RAR
AEFESE AR EME A FRARL FELE F(F
2002) -

Tadera (2006) % * #7 3 45 &1 > 5 fip I+ & # ¥+ a-glucosidase
a-amylase & F dF g (£F o B4 T F B E A A F R ER AT
%2 % B~ cho-glucosidasedr #1 2 ICsoft % | ¢ 15uM 5 £ #-1646 47+
i r20.5mM§ TR R R 0 ¥~ BU% iE choa-glucosidase 2 7 3L D
a-amylasez_ #r| & (TR T_o 4o d 2-8%77F » 8 oL 5 fif i & F fF 5F 2
#rc sk B iz 0 B PR E AR & gt a-amylasez. Fr T < A
a-glucosidase - Tadera$ « i&— % K #EF fF S HA 17 > #2RIB% + C37
C42C5 = BB~ 2 OHZA B P 4% § - H frg|scdk 4% ; C222C32 7
L4t ~ 3-OH ~ 4-CO ~ 5-OH* g F el 3m 8 § &2 2 (5% o ¥ 5
¥ pedp A1 IR K A $torglucosidasez Frli 4 4 o it & 4
epigallocatechin-3-O-gallate2_ ICsp & 40uM = & » H 22 galloyl group2. #c
P 7 B (Matsui et al., 2007) -
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% 2-8 ~ g% Mk ¥~ & % o-glucosidase £ 7% %L 5] a-amylase 2 ] &
Table 2-8 Inhibitory activity of flavonoid against rat small intestinal a-glucosidase and

porcine pancreatic a-amylase

a-Glucosidase a-Amylase a-Glucosidase a-Amylase
Flavonoid Inhibition®®  Inhibition®®  [C5*¢ Flavonoid Inhibition®®  Inhibition®®  1Cs
(%) (%) (mMm) (%) (%) (mm)
Flavonol Isoflavone
Myricetin 29 64 0.38 Daidzein 0 19 =>0.50
Quercetin 28 50 0.50 Genistein 2 33 =>0.50
Kaemplerol 8 18 =>(0.50 Flavan-3-ol
Fisetin 26 33 =>0.50 Catechin 1 4 >0.50
Flavone Epicatechin 5 14 =>(0.50
Luteolin 19 61 0.36 Epigallocatechin 7 5 =>(.50
Apigenin 3 21 =>(0.50 Epigallocatechin 32 21 =>(0.50
Baicalein 16 31 =>0.50 gallate
Flavanone Anthocyanidin
Naringenin 1 5 =>0.50 Cyanidin 6 37 =>0.50
Hesperetin 2 16 >0.50

The activity of rat small intestinal a-glucosidase was estimated by measuring glucose
liberated from maltose, and that of porcine pancreatic a-amylase by measuring
p-nitrophenol from BPNPG7. Experimental details are described in “Materials and
Methods.”

2 The result was an average of three determinations.

b Inhibition by 0.50 mM flavonoid.

¢ Concentration of flavonoid required for 50% inhibition of the enzyme activity under
the assay conditions. (Tadera et al., 2006)
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2-4 W s 2 it

Ve AR AR g 45 SAR S B A R 0 B a2 B e AP
BOOOAHERFOT R R R R A SRR L B RRE
FLER T DI RR L Dl R R R - AR 8 2 AR
o e B e B F ot g AR 35 ok % (5] 0 2008) o BT 4 EHIE AR
2 TE A (D)L G & A4 (24 % § F 1L du(3)3
ER W BT F R (AFrRIPEAT 5 P s e (B) &R T
O F RN 2 G FMEAL 2 (NFE P L E T h g2 P D
(Mt > 2002) -

EER L LT I R E RS R R ey
5% ¥ 37 &7 0 4 o-glucosidase Frl ] 0 5 B4t L H A0S
wAEER 245 5 C A RBER F R A AR
el RERL SRS S -MELY] - THEFT FRES D
Fes 4w ) &2 g 4B 5 (Ceriello, 1998 ; Cheng and Fantus, 2005) -

B

o

7
~

i

"E o BB P 54 5 A RSk 7 A7 (sulfonylurea) ~ BARE ~ a-glucosidase
Fral A~ L g et LB R 0 g B R ARG on 0 (e AR T
F2 A A o R ie R he I TR Ao frie e EEE L 0 Bz
e A e L PREY A VG (s8 0 2002) o P oE S F o3 S e R
HEBF BT § 50 PP 2 PrL AN nF 0 % 29977 SR B
FUEL R EES T AR R4 Pk (alkaloids) ~ pepE A
(glycosides) ~ 4 pEsg ~ Z gnit 2 Hv 4 > g v T W v
JRYG o g E ki B A GG 2 N E R B0 -
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2 2-9 i LG R B LR

M4 RRE B EMHHE EWWME 5B ALK
N & R H AR 2R Aconitan A % aEda 8 PR s B
FE mERHP R HKE Alkyldisulfides —#ift4y HE Bk R R
X % DErHP R HKE Alkyldisulfides =#i{t1y 2B R
3535 L ¥ wmE Glucomannan % &8 %A IDDM 2
NIDDM 5 &
SoHF F & T ¥ Anemaran A % &E¥A E Pk IR s R
a8 & 3 ERIEIA ¥ Alkaloids & ik KRR
WL # 2 1R Dioscoran C % BEda Bk g 1S R
j s R H Hb b 3R Ephedran A % Bk da Bk I 1S R
FRETE &M ¥ Guanidine Guanidine NIDDM 3 &
i RF F R Ganoderan A % BEFA RN
2 i 25 ER JE Mo b 2R Glycoside and % &% At NIDDM 75 %
alkaloids EX T
mEAZ . &) G/ Panaxans % BESA & Bk 1N R
H 2 H % Saccharan C % 8B %R ¥E B s B
HE e 25 e &7 Trigonelline 4 Mk ¥E BT B 4
Aav S IE Y ¥ Neomyrtillin & BE 4% ¥E Pk 5 75
4L JEM P R S Alkaloids & kb B s R T
% R I P Quinquefolans % &% %A B 1N R
B =M #EF 13 % Galatomannan % &% 4R IDDM i1
NIDDM 3 &
BEFNEE TR 7 Quinolizidine 4 44k ¥E B KR
alkaloids
& o s 5 M & Glycoside &L &S 7Y 2 R
RE R £ JENH PSS 3 Hypoglycins Hypoglycins IDDM i
NIDDM 5 &
E) ) 4 R H R Eleutherans % Bk 4 WE Bk gk s B
2N 25 i 3# Alkaloids A ik NIDDM 5 &
(#8 > 2002)
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25 ELFEFREAL
2-5-1 {4 /i &
L F F(Vitis thunbergii)* &} A~ L F F 0 B E F RS

-‘:"
=

%\’Fﬁ?%ﬂx’é 4 A i e d N d HL o X E A

gﬁi

ﬁji,ﬁp"l E_ﬁ,_;lu_gF”]/935)‘J mz»ﬁ ,COTL,};.F/E’Q‘
$AoTARAEHE O PATA L HARY T T E FAHTP D
Bh S fEF AL ZFH AJARA SRR TS AR S U

& LA 2 (4 > 1980) -

2-5-2 lm A L F 2 B AL ot

SRR LT BT SR R T AifE
S PR WAL TS e R R A
.»-»;» ?\.‘Hpj’ir’} .|_‘-|;-] y T _ﬁi,%_ ° J’ E’/—T-@k—ﬁ-j}j»pt\.;qi\‘ rng?'l , FI}

FRo e R o g0 BE ZEBPRE (tannin) o % F 2 pESE 2 7 SR

hedg R RAFRE )RR A F o gk o AR P RT] RZ
E3 5 Eo IR AR fRE o B 0 22 e o b B AR

bOBA R HE R R R A MR R R A
B g o g R fRE Rk S F RS 0 G

’ = . RN a2 . 22 X a2 s a7 P A NN ’ »
Mg o Titip? B> Ao 57 5 R% 0 A2 20 FiF)jeMe B
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JE A RGE A BRGE B (e8> 1998 5 + 0 2006) - J:&p?éﬁi“%
2-10 -

2210 ELFF A0 2 LR

P NS IR N EEAES PO P ANEE A

A R~ B g foR s B

(Bl

R B RERALR ¥ A

AR B AR e

I N TP % p

T

Aok ks~ EfRA wE T E

FREC R AR R B AB | P B L

B~ WA SR BTG

T EAE SRR o B

R R~ IR AT X ER%

P kR SRS AR BER | FYAR L ER

Ao

WER 2R R igE Y B
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2-5-3 ] H L F 2 A Wi
(1) #g fv (&%

FHOFAD LA FwE L Ry F - Ay L RBRERER
7t o 12 Cytochrome C & & vt ¢ 2 pI3# i ‘% 02 pod e 4 2 )
xanthine oxidase inhibition &2 X pl:EFr4] O« p o e 4 & (s

£ 02 TBA 2 k3= ¥ Flp o Aot Reni TiBF ™ H25 8

At
Rt
~=h

FIE G 50 Yo p) i ARG 6 HRE CRLE wE LT A
Eaxdk o ¥k fadrd] c Oy e Bl e F B LR R 0 AR T
L ~wELHE i REFrH s > B4 BT B8P A NE G

UERE CE LI  Siy e a = T S F R

AALE ~F 3 s WOLE S wmE L ¥ =2 (4k 0 2000) o

R s g RAAL T FEABGSL EHL P ELFF o B

S
R
R
o
|l
‘%l
X
4
&rx
>
__AA

* 0t A B L g e
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R - B m oL § 7 ¢ Catalase £ R E 2 ACC ghpe it 42 /2
Ao mie BRI B E LY EE7 A EFR D HepG2 #
Catalase sP£ ILE o SFE M P S5 8T » J E L §F 'L gdng L p
P % FAT B R RAL (L chi 4 G FE ek o (36 > 2008)

(3) #FrFAtE

JELFEFREIBSY 23 RS0 R EAEE kT

( preparative thin layer chromatography, PTLC ) % £ & &/
(recrystallization) A Zri it » T3 IL AT 2 (L 4 $h g (7 4 o k2§
(ultraviolet spectroscopy ) ~ & ## ('mass spectroscopy ) % ¥ig + 4k
(nuclear magnetic resonance ) 4 45 ; #= 3 HLH 1 B B A A 4
Heyneanol A - i&— # 3#5% 1 i 8 E -1 2 (liquid microdilution

method )4 47 % it #7{F 2 Heyneanol A 2. #r s 4 ».% % & - Heyneanol

o

A 5055 1k 7 (Enterococcus faecium) ~ =% F~ £+ ¢ ¥ § H A
FEMEF S FHFHRAL bk B PRER G 2 po/mbe st
‘h H ¥t & 4§ § 5k ) (Staphylococcus epidermidis ) ~ & Ft4a3%

( Streptococcus agalactiae )~ i "k4&3k ] (Streptococcus pyogenes) fr
B 4a3% 7 (Streptococcus equinus ) ™ B Frd»c % » | #rFk R & 4-8

«g/mL - (Peng et al., 2008 ) -
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%>+ resveratrol polymer : ampelopsin C (A11) ~ miyabenol A (A31) ~
vitisin A (A32) - Resveratrol (3,4',5-trihydroxystilbene) 5 &t § & % e 4
PR A o B A s RARE R R SR EIRA R

L~ Frap 2 oy LR 0E* o F by 32 )I;Jéff;] 41 resveratrol ¥ $r+] o
| e 0 e resveratrol polymers $a o) 5 eniTH S8 o P A A AR
FlmiE 3 o FptF7 3 & * ampelopsin C ~ miyabenol A ~ vitisin A X
Tt A el = 2w FRL(AA) S PR SRE ITF 2 ARl 2 T A 1T

T o L AA T G lgcd o B BEL S VR E - 2 ICE0
% %] % ampelopsin C:8.1 + 1.1~ miyabenol A:9.0 + 1.6~ vitisinA :
103 + 1.2mMo faw [ 45% > AAAZ 4 I & Kp3ta 2% A2
(TXA;) thd & o e d plRE N = BE(MDA) e 5% 8 v pt =
f& resveratrol ® & F 2 resveratrol # > 3 % € #rd] TXA 12 & o &
2o TXAR g i g U46619 18 5 F i@ pho 3 IE & 7 B ¥ &= 3
# B 1C50 & % = ampelopsin C:5.9 + 0.9 -miyabenol A:75 + 20 -
VitisSin A © 13.3 + 21 mM - d 2 F e R daip] 0 2t = 48 resveratrol &
Edr g drd] TXAeni®® o e d LM S EF KT ptfrd|ivr 2
PERp A TXARE B B &8 o @ d mbe pATHE S crip| 2
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£ PKC (protein kinase C)eip] T 7 > gt Frd] (8% 22 | mbe 4T 41
= e 4v 2 $r4] PKC e translocation 5 B o (F > 2001) ©
(5) T ¥ Fonf(Frd = B4+ wiedcp)
AT EY NS FANEFELS L L5 F ) (Sambucus
formosana Nakai ) ; 1] &g (Acacia farnesiana (L.) Willd.) ; i F
(Vitis thunbergii Sieb. & Zucc. var. adstricta (Hance) Gahnep) ; # 2, %

(Tripterospermum taiwanense (Masamune) Satake) 2 & £ 3
(Cudraniacochin chinensis (Lour.) Kudo et Masam. var. gerontogea (Sieb.

& Zucc.) Kudo et Masam.) o # 88 #b 7= 3 4550 ¢ 2 L 3 > & 50ug/ml
e B PF "ﬁ? TliFep e Edp A B eb oy Hpow Pl ladrd) = R4 1 o
e Eoo T A w2 Frd| L T I G o s MTT 1 P e
AT G AR s b et G > F IR ES N A F
e A EF e > Bk wrr G o JEA 550 ~ 500 ug/ml 2 kit
TREF NG 0 PEEMAT med L oo pgEE A8t e e
At R AR S - ERARTFFOBEFR,TI BES N NS
TR MR L TRz B e A T s H 4 R B e i

* o g %12 17 b-Estradiol kit ;7] ¥ 17 b-Estradiol #72 € » A% » =

—\
S

B o 2 7 50 ~ 500ug/ml kB 2 & 4 # e @ > 17 b-Estradiol € #i - +] %e
(13,25-(OH)2D3) M EH F3F 5 c TwmP 7 » LT BB AT ER

Mo Foav & 3 800 17 b-Estradiol 2 e gk o ¥ - ;
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fokb F (F% § B enimi ek (4o 0 IL-1a, IL-6, TNF-a, PGE;) © 5k
HRAV RS REF we s ien b %‘r,,, 4 o 11 ELISA =

%Rl ke £ k¢ e ik 2 IL-1a, IL-6, TNF-a, PGE2 ik B

—\}3}

BLBRTE o ‘%é‘)&F'B‘zaaiéﬁ-y}‘g‘;#pﬁnj%%‘3‘”5@:{_‘5 ’{@%E’ ig 2y
¥ e 4 M en e A @ Pl eniE Y o B %5 3 50ug/ml -
500ug/ml k& 2 T 85 AW E > 74D i< IL-1a, IL-6, TNF-a @

EP SR E mredrd|cnitr s Ra AF%Y PCGE, ¥ a2l ¥ LR o

Hoo VMg o BAREY &7 J - By BepgeR 0 g el

Meegcd nied > a P el et mesicp o (& > 2003) -
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SR FIEBARRER

N
[BEN
it
o+

ik
Wil 7 g el pod RERBAROF LA G H A o d R Y
BaE o AEBEAFAAEIapd A TP P FF T
F o R B EERMPN I FAAFEL T > G dp g o G
Fopi-ded =g A2 <R pd Ao L RARmIPS TRt 7% Fx
WP F b Rk $ A TR g Bes e FAKB T
oA R A 3,},%% AR %"s—}ﬁa‘% : (Ceriello, 2003; Rahimi et al, 2005) -
ERENE R A CLE SEAE TR N
Wy R Fw TP A S AR I R R R A o d 30
AL gLy Y HT aEd s B RES TR R AT E K
WEBRATTT AR FH L X 2G5 oxanifig CDH KBRS 2

BREGE A R

g 4@ o ¢ Bl E LF § (Vitisthunbergii) © Ak ST EF LG
UdFehfng b S TR Bg (R R QR 0 AL A2 M T A

1
RS P S e R S B R o A A LA VRl e
PR AL o EE LA OB e B
T E o

(4
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3-2 3 A

[ Vitis thunbergii stems ]

| Ground ,extracted with MeOH,filtered,concentrated

v y

residue [ MeOH extract ]
¢ ‘L extracted with n-hexane
[ n-hexane extract ] residue
¢ i extracted with EtOAc
[ EtOAC extract ] residue

| extracted with n-butanol

v

[ n-butanol extract ][ water extract ]

1. Antioxidation test (DPPH, ABTS assay ,Total phenolic and Total
flavonoid determination)

2. Glycosidase inhibitory assays (with a-amylase, a-glucosidase)

v

[ n-butanol extract

}

Separated by 1% XAD-7 chromatography eluted as follw
H.O 100 8 60 40 O MeOH 50

MeOH 0 20 40 60 100 Actone 50

l Antioxidation test, glycosidase inhibitory assays

[ Fraction |

50



[ Fraction | ]

}

Separated by 2" XAD-7 chromatography eluted as follw
H-O 100 95 90 80 70

MeOH 0 5 10 20 30
------- S| | | 2SS/ ——

lAntioxidation test, glycosidase inhibitory assays

[ Fraction I-1 ]

‘

Separated by Cosmosil 75 C18-OPN chromatography eluted as follw

H.O 100 95 90 80 70
MeOH 0 5 10 20 30
------- e e | i | /S VA ——
l Antioxidation test, glycosidase inhibitory assays

[ Fraction I-1-1 ]
Separated by HPLC
[ Fraction1~2 -3 ]

Antioxidation test, glycosidase inhibitory assays

v v

[ Fraction 2 ] [ Fraction 3 ]

[ Compound 1-~2 ] [ Compound 3 ~ 4 ]

BI3-1~ L 5L BEPFFE 2RI S A 2 S0 AR
Fig. 3-1 Isolation of antioxidant and glycosidase inhibitory components from
n-butanol extract of Vitis thunbergii stems.
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Frd Mg

4-1 F Sttt
AREEES P EH I ELFFAF SR ELTEZ
h

S0 G AR P ASET B R MR SRR 1Y B B (S ¢

bt

)

o

4-2 F B iF # 2 5A

4-2-1 33 1" P2 &

L R
2,2’-azino-bis-(3-ethylbenzothiazoline-6-s Sigma(USA)
ulfonic acid)(ABTYS)
a-tocopherol Sigma-Aldrich(St.louis,MO,USA)
butyl hydroxyl anisole (BHA) Sigma (St.louis,MO,USA)
folin-Ciocalteu’s phenol reagent Sigma-Aldrich(USA)
peroxidase from horseradish Sigma (USA)
(253 units/mg solid)
hydrogen peroxide (H20>) Riedel-de haén(Seelze,Germany)
sodium carbonate (Na.COs) Riedel-de haén(Seelze,Germany)
Gallic acid Sigma-Aldrich(USA)
2,2-diphenyl-1-picryl-hydrazyl(DPPH) Fluka(Buchs,Switzerland)
potassium acetate(CH3COOK) Riedel-de haén(Seelze,Germany)
quercetin Sigma-Aldrich(USA)
6-hydroxy-2,5,7,8-teramethyl-2-2carboxyl Sigma-Aldrich(USA)

ic acid (trolox)
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4-2-2 ﬁ;‘ﬁ*ﬁj— s 2 Fé%é‘:
&= L R Té

potassium phosphate, monobasic

HriH 1 FHR5C € 44 (Osaka, Japan)

(KH2PO4)
disodium hydrogenphosphate, anhydrous ok & 1 ¥ o 7 (Wako, Japan)
(NazHPOQ4)
starch b A F R €A

sodium chloride(NaCl)

Merk = 7 (Darmstadt,Germany)

sodium hydroxide (NaOH)

WL R A

3,5-dinitrosalicylic acid (DNS)

Sigma-Aldrich(St.louis,MO,USA)

a-amylase

Sigma-Aldrich (Japan)

a-glucosidase

Sigma-Aldrich (USA)

4-nitrophenyl a-d-glucopyranoside
(PNPG)

Sigma-Aldrich (USA)

4-2-3 1V R A A 455 kA 45 2 |

Ll R T
ethyl acetate ~ n-hexane ~ methanol ZERELHEIL Y

(1 ¥ )

n-butanol(HPLC &)

Burdick&Jackson

methanol(HPLC &)

Burdick&Jackson

£ BTk

Burdick&Jackson

4-3F R REKA

O RE L RER A
(1) % 5 7% R 4 s 47 8 o

o XAD-T ##75 (20-60mesh)FEp Sigma = # (St.louis,MO,USA)
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e ODS & 474 “c | Cosmosil 75 Cis=—OPN > F£p Nacalai Tesque
Inc. (Kyoto, Japan) -

(2)% = {&4EF »2i% 40 & 17 % (HPLC)
o ;% 4p k& 7 & (L-7100)p 5 Hitachi = & (Japan)
o k- 1&48 & 47 B (L-7450A) pp Hitachi = # (Japan)
o B 4744 Tk 2 B (D-7000) MA Hitachi = & (Japan)
o 11T % 2k 47/% 4p # 1L Develosil ODS-HG-5 (250x4.6 mm) -
Develosil ODS-HG-5 (250x20 mm) ~ Develosil RP-Agueous
(250x4.6 mm) ~ Develosil RP-Aqueous (250x20 mm)3=pt g Nomura
2 ¥ (Japan) -
(3) ik 3% B Ok St (EYELAN-1) R A Rikkakikai(Tokyo, Japan) -
(4) % ¢b-7 B ez sk k2 % (U-2001)FE p Hitachi 2 # (Japan) -
(5) +27 % 4= %3 % (VXR-300/51)
'H-NMR 12 300MHz ~ **C-NMR 12 75MHz #p] °
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Sis o R AR BMA I ERD % o e 2 HPLC & -

=
S
oy
%5
¥

25
i
i
fu
[k

Ao Ui F BRI E LR TEE LD
CUENT R A T fBE KA S e fEE R A 40°C T R S

PR EGSES T YA DR EA S B AE F A ATk A

_L,s.

[ Vitis thunbergii stems ]

| Ground ,extracted with MeOH  filtered,concentrated

v Y

residue [ MeOH extract
¢ extracted with n-hexane
v
[ n-hexane extract ] residue
¢ i extracted with EtOAc
[ EtOAcC extract ] residue
l i extracted with n-butanol

[ n-butanol extract ][ Water extract

Bl 41 [ ELFFELARHNETP2UR
Fig.4-1 The solvent extracts prepared from Vitis thunbergii stems.
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4-4-2 -k & 7 BBl

v R FT% E R T(A.O.A.C,1984) o -k F L g7 chfe B HTE
Fom ¢ AT AEE (Wo) 2B E L F F £k A S 1g %~ =8
P BT E(Wh) o %~ 988 3 10585C 2 45 ¢ 18 /| pFis » #-H
BIcEES s4r1 0 30 A& FRE X ses(W) 0 £ 32 100°C %

fa¢ 30 ~4Eis 0 BIFEEEY LArrfeE > F RFFEIIEL Z 0

ks z %)= (=W / Wi-Wo ) x 100%
Wo=#22 #75 £ (g)
Wi=tk &+ =2 51 £ (2)

W =iz E Py =8 5mE(g)

4-4-3 %,f= 7 £ (total phenolic compounds) i#] E_

J 72t Folin-Ciocalteu’s phenol reagent ¥ fis 58 i* & 47 2. OH &L F &>
TAAD FRE2Z I R THRPIAE 73nm 2ok B 0 F Bk B
BR LN SEC B p BT

% BB Julkunen-Titto (1985)2. = ;% » #-50ul & 5% # Ik & 2 gallic
acid =% & » 4 » 1mL H,O % 500ul Folin-Ciocalteu’s phenol reagent >
AR E R 4o r 256mL20% NayCO3 0 R £353 >33 BT # 3%
20 4B > AR R RIAE 735N T 2wk iE o ¥R 1A 7

4v Folin-Ciocalteu’s phenol reagent 2_ 3% % (F5 ¢ ¥R e o @] (T &
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WA (4R 8-1) 0 e B a2 gallicacid F & 0 2 g gallic acid

a—

equivalent/ mg /| £ L § § F B4 o

4-4-4 % 3¢ ik 7 & (total flavonoid) ip] =_

RIL DR PR RN BTV B RAR S R hy d b
Rl &

L4 TR E 415nm 2k E > F ek BARE N AT 7 R E B
&P 7 2AXT o

S8 B (1996) 14 (2003) & 4 2. > % » #-250ul % 5% 7 kR 2
quercetin &3 &> 4v » 1008 fadr 2 1M frpede & 50ul> £ 4c » 1.4mL
IR RLIEE TR TERA0 S 4 A KRR IR L
415nm Tz Bk iEoe §F bR M A e AR Ry (TR HRE
BT A A M4k 8-2) 0 114k B 4P ¥ 2. quercetin ¢ £ 0 2 mg quercetin
equivalent/ g ] £ L F § F B4 o

445DPPHBF‘;5£/$ 4 R
DPPH p éi"f“ 4 R

%P Shimada et al. (1992)¢h= 2 pl< > DPPH p o 2 fsb
BRI RIE L EJETFSa 4 oF 5 pd AHDPPH T FRiB R
AL L - BIEES LS i L A5ITim T FRAREE F 4
B LR 2 HPE o di P W€ F T+ % DPPH -

(2, 2-diphenyl-1-picylhydrazyl free radical) » # # 3, - B2t
pd A DPPH> @ 7 & T F e DPPH( 2, 2-diphenyl-1-picylhydrazyl )

SR G R SRR 1Y R s T



T ?zljaﬁﬁ,&ﬁ;’p;ﬁﬂﬁ% DPPH p o #hic # 2 5533 < DPPH p o A i

AR TR A AR

RH
NO; (Antvoxldant)
ON Q—F«— \ Qn—n
wts
2,2-Diphenyl-1-picrylhydrazyl 2,2-Diphenyl-1-picrylhydrazyl
free radical (DPPH¢) (OPPH)

B 4-2- DPPH p d z‘i_ki%",ﬁi T 2k Ji 3\
Fig. 4-2 Reaction of scavenging activity on DPPH radical.

4-4-5ABTS p d Z i f‘zéﬁé}(ABTS radical-scavenging assay)

J 32 @ horseradish peroxidase ¢ #.1* H,O, 2 ABTS * &2 =
ABTS « *» pt L2 TSI pd AP F - B A £ 734nm 5 &~ =
KE o gReEETIE a4 o Bl > ABTS - T R GEET
o pRRE A M B ARSI s ok o BB AeT

peroxidase

H.O, + ABTS » 2H,O + ABTS -

%P Miller(1993) 2 Arnao(1996) % « z_ = ;* » #-2 2’-azino-bis-
(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS) ~ peroxidase ¥2 H,0, 2 &
B3 > @B kR A B A 100uM ~ 4.4 unit/mL ¥ 50uM - ** 30°C
Tk E R LR B eSS ABTS - * o 4o~ 250ul &
(Mg/mL);R 2323 > *r 3BT F 10 A48 1A kKB PIRE

734nm T 2wk iE o
58



4-4-6 oa-amylase #r wc # P T
%% Ali (2006) % 7 (2009)% A 2. > ;= F 4 iz &F > % DNS £ §

42 L FREERA R R 2 BK T A AR T RR
g 4 @ AR T F (R 4-3) 0 Rpite Rl B Sk R fR Rl S 0.1mg/mL >
A0 L Ae ~ 160 L2 g+ -k 1.5mL & 5 ¢ > Rg 18 4e » a-amylase

% 0.5%(WIV)Z k45 i3 i 400 L o £ e~ 200 1 L (4U/ mL)F% % i o
W25 CTF R34S p R ES P B 200 L e » e 1.5mL
Browd @ oo e 23 BIIM F R ERAn R R s BRI R F R
(3,5-dinitrosalicylic acid,DNS)100 ;2 L» -k i# 85°C ™ 4c#t 15 & 45 18 >
FAer 900 L 2 3+ -k [ 4 540nm T sk E o

COOH
fFHo NO, I '
HCOH ’," HCOH /—<
| A I T
HOCH TN og  HOH e \'\\
4 om0 {( ] ! HOY /
HCOH ' / HoH \\ "—"/<
| —
HCOH HCOH
CH,0H 2 CHOH 7
glucose DNS gluconic acid 3-amino-Snitro-salicyclic acid

W43~ FFHLLI A B

Fig.4-3 The coloration reaction of glucose.

el 23t B 2 e

Frd] F (%) =[1-(F sk ek E-F F 2k @)/ 24 23 £ 7] x100%
AF e BEE+AT+5

Bardlie : pr+AT+7 i

C.%# # = : Buffer+ A +% >4
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4-4-7 a-glucosidase #r1 it 4 B %

%4 Shim(2003) 2 +4(2008) % * 2 = j& 3 ff 4c B 4F > 3474 P2
5k Rl 0.1mg/mL > B~ 100 L &R 522 20 L 2
o-glucosidase fi% % /% (1U/ mL)>> 1.5mL .o & @ » 52 4c » 380 L
0.53Mm 3% & 4-nitrophenyl a-D-glucopyranoside (pNPG)i% i » *+ 37
CTF 20 ~ 4818 > 4~ 500 £ L (0.IM)NaCOz e &~ iR & » @ i 2 4
AR HF o e kR FRIE A 400nm TR E o @ il
Bl 0.1M ehifik % (73 % (DHE.8)B~ R ¥ B g » # B 5 F § ¥ s
Fx kg o F 4o 2 B 0 @ fEE 2 pNPG ' M ERRL S Rk N 3 o

Frl 235 S T

Frd] F (%) =[1-(F 2% orx sk m-4 F mex k) f24) eex sk 5] x100%
AR sie  EER+AT+I P-4

Bardle : prE+AT+7 it

C.# # = : Buffer+ A F+3 24
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448 ) E L FF TR LR PEERE A AR A 2 T B L g

L oo

JTELFEFEL L R e o gk T RERE P 0 %
PEfRAEZ drd 1T Bdig Vi 2 8% 87 H 0 " BERPET G
P pEfRpE A b4l o R TeRE R e 7 £ 2 5 DPPH p o A4
WS R RA NP RET M 2R > 2 DPPH A d Aira 4
B4Ry b4 o RmERDT T BERSRGIE O FEIERE R PR
2 e L ELY FEL T BRI fny PR R P s 2
A B b IR A2 A Bl 4-4 7 on e
Q) JTELFFEL " EERSF2 & - =t XAD:7 #ApE 7

i % XAD-7 # %% gL 3 4 $1.(700x45mm) > £ - 55 3f (- 42
PEMREE A ATl LG § E DT R BORER 2 e wiR ok
AN F R A o H PR EE A Bk T A (vV)=100:0- 80
20~60:40~40:60-0:100~ 3 fit : @ A% (v/v)=50: 50 2 ;& & 3 &) -
R E 250mL L B H o X s b AR-T O ke ok kR R
Rl £ 280nm 2 Bk BT RALIEFRE T RA A S fig 2
e EA IRIE S R R A = R R cA
(2 TELFEF I BRI 5 - = XAD-T %40 A 45

i % XAD-7 #7583t gL3g # 41(600%24.5mm)> £ #-2 55 g i

B2 EEREAIIEEL ) ELTFEERF RS LRGRY S
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WA IR RE T PR H R EE R A KT AR (VIV)=100 -
0~95:5-90:10~80:20~70:302 ;& &%4& > * iz = 50mL
SR HE = o ch AT R ke kSR R FHR 0 MIpA E 275nm
2B KRBT EILITREFTRA > @ I FF 0 2 PR R PR
WRIR R RN 2B
() I ELFF E 7 pER P4 2 Cosmosil 75 Cig-OPN ;7 4p & 17

i * Cosmosil 75 C1g-OPN #1773 2% gL 38 ¥ 41(600%24.5mm) £
BB owdnd CHIEEEZIAEEL S ELTEEIR R R
A |-l /fé‘fﬁ/fé A A IR AE T RETTE AN RIEERE A
k¥ pg(viv)=100:0~95:5~90:10~80:20~70:30 2. ;& & ;3 #| »
M= 50mL ST B E o TR - A kR bk RS
iRk £ 275nm 2o Sk E AT AL TERIE T w4 0@ (S * oy 1
i i R A B A A & ﬁﬂ#”” P E
(4) HPLC 4 44

BE DR GRS LI Bk Ap K AT T A T
AL AP BT E o EE o R R AP RERE Y YR
B TEARRAT 0 EAF A AR (e o RS FOTRAP A AT A LS T

- 2 A E ARSI T REER o B R A AT 6 40T 5
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4-4-8-1 %A -l 24593 B rxirAn k47 [ %A 1-3)

# 11 : Develosil ODS-HG-5(250x4.6mm » p ~ Nomura)

P+ A HO : MeOH (viv) =90 : 10

e i 0 0.5 mL/min

Wop e 270 nm

4-4-8-2 T & -V RE A g kA KT [R A4 1-3]

# 1x : Develosil ODS-HG-5(250x20mm > p » Nomura)

*#H A D H,O @ MeOH (viv) =90:10

e i 1 2.5 mL/min

P B 1 270 nm

4-4-8-3 W & 12 2473l 3 e ap AT (AT L Wity 2]
# 1x : Develosil ODS-HG-5(250x4.6mm » p A& Nomura)

P+ A HO : MeOH (viv) =95:5

e i 1 0.6 mL/min

MRl E 260 nm

4-4-8-4 T A 1-l-1-2 WE Al B oA kA (B0 L B8 2]
% 1 Develosil ODS-HG-5(250x20mm > p * Nomura)

P+ A HO: MeOH (viv) =95:5

e i 0 2.8 mL/min

] ® : 260 nm
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4-4-8-5 F A 1-I-1-3 A5 Al B okt K 4r [ 37 3 B it 7 4]
¥  1x : Develosil ODS-HG-5(250x4.6mm » p * Nomura)

P+ A HO : MeOH (viv) =90 : 10

o 1 D 1mL/min

Wop B 280 nm

4-4-8-6 T A 1-I-1-3 WAE A Bk dr (Bt H 3 Bt 5 E 4]
¥ 1 : Develosil ODS-HG-5(250x4.6mm » p * Nomura)

P+ H A D HO - MeOH (viv) =90 : 10

a3 0 3.3 mbL/min

MRl E 1280 nm

4-4-9 ¥ it Fo T2 B T

H-2 BC-#i s ik (H-2 BC-NMR) k¥ p| 7 dcit 4o

H#-JA 1Y 2 4% &4 %Y methanol-dg 22 methyl sulfoxide-dg ® > 12
VXR-300/51 %] % & + 3= % 3% % (*H-NMR r2 300MHz > BC-NMR
75MHz) Bl %o @ H 1H-2 13C-NMR k2§ o £ 24712 6 % 7 &
=45 (chemical shift ) ¥ 12 TMS( tetramethylsilane ) v & - #i 4L # 2k >
s % ot H s (singlet)-d % -+ g4 (doublet ) t % -+ = 44 (triplet) »
q % o1 w %% (quartet) > b % 7 B4 (broad) > m % 1 % & &g
(multiplet) ; e P {7 % ¢h-7 Lk 2 Fi¥ o470 LIRS FERFfE
G o
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4-4-10 ¥+ A 47

Foes TR LERHLZE4H 1 T2E + KL (Meant
SD) # -1 » & % * Statistical Analysis System (SAS) 9.0 5x2_ %3t #¢c
i 7 % 2 &~ 7 (ANOVA ) ¥ Duncan’s multiple range test 4 37 » +*
REFOHEFLRAER -
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[ n-butanol extract ]

Separated by 1% XAD-7 chromatography eluted as follw
H-O 100 80 60 40 0 MeOH 50

el it ] ottt e N e — \i
¢ Antioxidation test, glycosidase inhibitory assays

[ Fraction | ]

Separated by 2" XAD-7 chromatography eluted as follw
HO 100 95 90 80 70

MeOH -0 5 10 -20 30
------- [ R /AR A

¢ Antioxidation test, glycosidase inhibitory assays

[ Fraction I-I ]

v

Separated by Cosmosil 75 C1s-OPN chromatography eluted as follw
HO 100 95 90 80 -70

MeOH 0. 5 10 20 30
------- e e 1 e Y
lAntioxidation test, glycosidase inhibitory assays

[ Fraction I-1-1
+ Separated by HPLC
[ Fraction1~2 -3

l
v v

[ Fraction 2 ] [ Fraction 3 ]

[ Compound 1 - 2 ] [ Compound 3 - 4 ]
Bld4 - L FL " HBEZPPy 2 BEfRpE A drd = 42 ¥ i AR
Fig. 4-4 Isolation of antioxidant and glycosidase inhibitory components from

n-butanol extract of Vitis thunbergii stems.
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AR RFFI 02009 (kA F R ATW)RTE S F |
ﬁin%‘—fﬁf‘i“u.{%} ‘}nw%‘r B 11 & 3_"'_1/3;\-—% ’\%J ﬁ‘d'%kjﬁ;‘g/g
pax

FPR2REETRBRY O PHBENAR PRI ELTIESA
BodZRFRTEFFF = M F B RMGEE L RARY I
frenl $£mp ez e e fgi HPLC &I 7 R 7R 58> & =
AT B F BRI EL R o EEL B e L e fig s BT

5 - J\i‘lfé PR Bk ﬂp‘fv v A Fded 5-1 51T 0 R E B A

Tk 3.23% H =t 5o pao fig 1.61% i 7 Az 1.58%> 1 & = 0.67% -

g /,?% a2 st gy P A Sne
wE & 2 & 4 (Castelluccio et al., 1995 ; Kaltet al., 1999) -
Folin-Ciocalteu’s assay = — f& R iZJg* TR B fasg it & ™ 2
Folin-Ciocalteu’s phenol reagent ¥ ¥ % >t Az 3 f* & 4= 545 b 0 OH A
F A Ad F RENE ¢ F EQulkunen-Titto, 1985) - + § = 12 gallic
acid 1% 5 &1 = » 3 ¥ 4p ¥4 gallicacid 2. & - #w B3 H|(2 & % ~

Fie o BB K)F BB R FREE EF R A R
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(2 5DH A ELTF T BERF Y e e mERF LT A

BREm R P I B RL

251~ JELFFEARABEERS2 A X

Table 5-1 Yields of the different solvent extracts from Vitis thunbergii
stems

Extract Weight(g)  Yield(extrat weight/total dry weight)(%)
n-hexane 32.46 0.67
EtOAC 78.55 1.61
n-butanol 77.06 1.58
Water 157.12 3.23
Total 345.19 7.09

Sample wet weight : 9200.00 g
Sample dry weight : 4871.61 g

%52 L ELTEEARB ARG AP RAFT

Table 5-2 The total phenolic compounds and total flavonoid contents of
different solvent extracts from Vitis thunbergii stems

Extract Total polyphenol Total flavonoid
n-hexane 4193+ 0.77 12.35+0.01
EtOAC 364.70 + 2.91 6.28 + 0.09
n-butanol 245.07 £ 2.52 7.06 £ 0.07
Water 85.81 £ 2.33 1.91+0.23

* Total phenolic compounds content : ug gallic acid equivalent / mg Vitis thunbergii stems
extract

* Total flavonoid content : ug quercetin equivalent / mg Vitis thunbergii stems extract
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53 JELFFEARRAEIF L 0GTme 2

WE % [k Fb%&ﬁ;JE‘ILb*n7%\Flin%ﬁ" AT L EE RSP 0

FE LR TV AR SR d B L (B E A
1996 ; 4£ > 2003) - » F % 1 quercetin % 5 & 1& 5. » 3% & 4p % quercetin

=
f
¢
e
+
N
|
~=$e
i
<l
T
>
woht
=
LS
|k
Ef

J
5
e
ki
X
%
4;
W
%

5-4 JELFFEA FRRMERS LT (i

o

AR St T AR (L e e v L BT fig ~ L7 Bk~ P ORR)
F P42 DPPH i d 7% i 2 ABTS » 5563 ey i iLHitls
M BRAEGY a0 AR RS G ap
DPPH § d & 94.27%(] 5-1) 2 i}'*% ABTS § d  if 98.85%( [l

5-2) o

55 | ELFFERBMEPPLPEERE RIS

AF BTk Y SPEfEE%E ¢ 32 a-amylase 2 « -glucosidase & f&
JTELFFEeARA(T e o fefig s BT @ K)EFBRpEF
a-amylase fE & #rdl 247 0 R ZE S (B 5 ELH F =~ fF
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FPP 5 d 2 drd] 5 38.05% 5 4t T 4803 Ak 7 a -glucosidase f% &
Frl a4 0§ % % (B 5-4)2 fhe [7(96.78%) 2 it ~ [ (96.58) % B~

2% 40§+ ha -glucosidase 41 i 4

S A A
< 100.00% 1 92.05% 94. 274 92.16% 93.68%
2 90.00% -
2= 80.00% - 75. 56%
&  70.00% -
2  60.00% -
S 50.00% -
L 40.00% -
(1]
g 30.00% -
T  20.00% -
S 10.00% -
O 0.00%
L J= z fj&b qu =l ﬁf} B ﬁfr

Extracts (0.5mg/mL)

B5-1- ] ELHFEFFZHEPF2 DPPHp o ﬁki—;‘-% i

Fig.5-1 DPPH radical scavenging activity of different solvent extracts from Vitis
thunbergii stems.Bars represent means+SD,n=3. Means with different letters are
significant different(p<0.05) by Duncan's multiple range test.
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o
S 100.00%
2 90.00%
= 80.00%
& 70.00%
2 60.00%
% 50.00%
> 40.00%
3 30.00%
& 20.00%
K 10.00%
< 0.00%

99 23% 98. 85% 99. 23%
61. 28% I I 60.71% I
= “ pie fia 7% "

Concentratlonn(0.25mg/mL)

BS5-2~ ] ELHFFEIF ;‘%%J:*,?B’»ﬂf%LABTS*-;ﬁ-“,ﬁ% W 4

Fig 5-2 The ABTS" radical scavenging of different solvent extracts from Vitis
thunbergii stems Bars represent means+SD,n=3. Means with different letters are
significant different(p<0.05) by Duncan's multiple range test.Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05) by
Duncan's multiple range test.

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

Inhibition (%)

0.00%

A
38.50%
19. 87%
1533% 13850, 138 I
N-hexane EtOAC N-butanol Water MeOH

Concentration ( 0.5mg/mL )

B5-3~ | ELFF &7 F3HZE P Haamylasez. dri] 3

Fig. 5-3 a-amylase inhibitory activity of different solvent extracts from Vitis
thunbergii stems Bars represent means+SD,n=3. Means with different letters
are significant different(p<0.05) by Duncan's multiple range test.
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Inhibition ( %)

100.00% -

38.00% 1 96.58% 96.61%

96.00% - B
93.63%

94.00% -
92.00% -
89.54%
90.00% -
88.00% -
86.00% -

84.00% -

82.00%

N-hexane EtOACc N-butanol Water MeOH
Concentration ( 0.5mg/mL )

B5-4 -~ 1§ 5 &% Fia & P $ $o-glucosidasez | &

Fig. 5-4 a-glucosidaseinhibitory activity of different solvent extracts from Vitis
thunbergii stems Bars represent means+SD,n=3. Means with different letters
are significant different(p<0.05) by Duncan's multiple range test.
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5-6 ) E L E EE DT I E B pE (R S pERm A AL A 2

5-6-1 T ELHF EL T EEERS 2 % - =t XAD-T % 4p & 47
JELFED T BERSEL K R-T ARG R KR
oo F1E Ak K 280nm £ F Bk R E 0 iE B~ 280nm E AP
R vrae Bz hipli & o g L - XAD-T “u 50 gL33 ¢ 41(700 x 45 mm)
BT E - A gk B REEE 2 B L deionized water :
MeOH(v/v)=100:0-~80:20~60:40~40:60~0 : 100 ~ Acetone :
MeOH (v/v)=50 : 50 2_ ;& &3 & » & fi* 3% 15 i & 2L > ¥ 10 & 5y
250mL 5 B H o 2k & 280nm 2o vk B H i g Al 0 £ B~ 5
BRA RSB RAFERAEGLZ®RA ISI-ITIVV(E 5-5) -
B A& F4od 5-3¥957 o K5 B %A 47 DPPH p d i fsb
5-6)% ABTS(H] 5-7)z #ud * { 4Bl > & FEfRA% % Frd] (7% PR (H
5-8) (] 5-9) " SF&4nd MRIFE AR Z il A2 8% I B R
LteP ol R A A FE S Y Afrd| a-amylase it 4 E § (45.64%) -
¥ wFr4] o-glucosidase sc 4 7 69.71%2z2 Fri|ac 4 > B2 dig 1A 4 &

Py EAF A BRI RERAS L RFELiE- H2 A

je -

73



90 ~

80 -
w;
60 -
50 -
ol 1l 1l vV
30 -

20 -

Absorbance at 280 nm

10 -

0 . . ! . .
0 2000 40’00 6000 8000 10000 12000
mL

BI5-5~ [ ElF § 507 @EPd 2L 5 - T XAD-Ti%Ap & 17 Bl

Fig.5-5 15t XAD-7 chromatographer of eluted fractions from n-butanol extract of
Vitis thunbergii stems.

203 ELFFELTHBIBPE S - X XAD-TRipkirie PR ®w A A
_:‘_?:
Table 5-3 Yields of fractions eluted from n-butanol extract of Vitis thunbergii stems

by 1% XAD-7 chromatography

Fraction Weight(g) Yield(%)*
I 22.66 29. 41
I1 2.87 3.72
I11 11.39 14.78
IV 12. 05 15. 64
v 0.35 0.46

‘Sample dry weight:77. 06g
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RI56~ | E L 6
DPPHp o A i5*
Fig.5-6 DPPH ra ical scavenging activity of eluted fractions from n-butanol extract of
Vitis thunbergii stems by 15t XAD-7 chromatography. Bars represent means+SD,n=3.
Means with different letters are significant different(p<0.05) by Duncan's multiple
range test.
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Fig 5-7 The ABTS+ radical scavenging activity of eluted fractions from n-butanol
extract of Vitis thunbergii stems by 15t XAD-7 chromatography. Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05) by

Duncan's multiple range test.
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Fig. 5-8 a-amylase inhibitory activity of eluted fractions from n-butanol extract
of Vitis thunbergii stems by 1t XAD-7 chromatography. Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05) by
Duncan's multiple range test.
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Fig. 5-9 a-glucosidase inhibitory activity of eluted fractions from n-butanol
extract of Vitis thunbergii stems by 15t XAD-7chromatography. Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05)
by Duncan's multiple range test.
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Tube number (each tube 50 mL)

B5-10~ | FLF FEE THERIEF T A |2 % - A XAD-T% 48 & 17 B
Fig.5-10 2" XAD-7 chromatographer of eluted fractions from fraction | of n-
butanol extract of Vitis thunbergii stems.

a—

254 JELFFEL T BIFESRA | 252 5 XAD-T ik dp k4718 &
BRAS2AF

Table 5-4 Yields of fractions from fraction I of n-butanol extract of Vitis thunbergii
stems by 2" XAD-7 chromatography

Fraction Weight(g) Yield(%)?
I-1 18.34 80.94

I-11 0.23 1.00

I-111 0.09 0.38

-1V 0.04 0.19

-V 0.05 0.21

aSample weight | : 22.669
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Fig.5-11 DPPH radical scavenging activity of eluted fractions from fraction I of n-
butanol extract of Vitis thunbergii stems by 2" X AD-7 chromatography with. Bars
represent means+SD,n=3. Means with different letters are significant

different(p<0.05) by Duncan's multiple range test.
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Fig 5-12 The ABTS* radical scavenging activity of eluted fractions from fraction |
of n-butanol extract of Vitis thunbergii stems by 2"d XAD-7 chromatography with.
Bars represent means+SD,n=3. Means with different letters are significant

different(p<0.05) by Duncan's multiple range test.
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Fig. 5-13 a-amylase inhibitory activity of eluted fractions from fraction | of n-butanol
extract of Vitis thunbergii stems by 2" XAD-7 chromatography. Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 5-14 a-glucosidase inhibitory activity of eluted fractions from fraction I of n-
butanol extract of Vitis thunbergii stems by 2" XAD-7 chromatography. Bars
represent means+SD,n=3. Means with different letters are significant
different(p<0.05) by Duncan's multiple range test.
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BI5-15~ | £ ¥ § 507 5 B4 %A |-12 Cosmosil 75 C15-OPN; 48 & 1 B
Fig.5-15 Cosmosil 75 C,5-OPN chromatographer of eluted fractions from fraction
I-1 of n-butanol extract of Vitis thunbergii stems.

255 ELFHFELTBEEFESEAL Il 2 Cosmosil 75 C13-OPN % 4p &
SHETI-RLE . SR

Table 5-5 Yields of fractions from fraction I-I of n-butanol extract of Vitis
thunbergii stems by Cosmosil 75 C1s-OPN chromatography

Fraction Weight(g) Yield(%)?
I-1-1 14.32 78.10
I-1-11 0.14 0.79
I-1-111 0.19 1.05
I-1-1V 0.10 0.55
I-1-V 0.07 0.36

4Sample weight I-1: 18.34¢
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Fig.5-16 DPPH radical scavenging activity of eluted fractions from fraction I-1 of n-
butanol extract of Vitis thunbergii stems by Cosmosil 75 C,5-OPN
chromatography.Bars represent means+SD,n=3. Means with different letters are
significant different(p<0.05) by Duncan's multiple range test.
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Fig 5-17 The ABTS" radical scavenging activity of eluted fractions from fraction I-I of n-
butanol extract of Vitis thunbergii stems by Cosmosil 75 C,5-OPN chromatography. Bars
represent means+SD,n=3. Means with different letters are significant different(p<0.05) by

Duncan's multiple range test.
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Fig. 5-18 a-amylase inhibitory activity of eluted fractions from fraction I-I of n-butanol
extract of Vitis thunbergii stems by Cosmosil 75 C,4,-OPN chromatography. Bars represent
meanstSD,n=3. Means with different letters are significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 5-19 a-glucosidase inhibitory activity of eluted fractions from fraction I-1 of n-
butanol extract of Vitis thunbergii strms by Cosmosil 75 C,5-OPN chromatography.
Bars represent means+SD,n=3. Means with different letters are significant
different(p<0.05) by Duncan's multiple range test.
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Column : ODS-HG-5(250x20 mm)

Eluent : deionized water : MeOH(v/v)=90 : 10
Flow rate : 2.5 mL/min
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Fig. 5-20 Preparative HPLC chromatogram of fraction 1-1-1 of n-butanol
extract of Vitis thunbergii stems.

256 [ ELFFEL T @BESSFEA |-l 2 HPLC iz 4p & 45
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Table 5-6 Yields of fractions from fraction I-1-1 of n-butanol extract of
Vitis thunbergii stems by HPLC chromatogram

Fraction Weight(g) Yield(%)?
1 12.14 94.47

2 0.27 2.14

3 0.44 3.39

aSample dry weight I-1-1: 12.85¢
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Fig.5-21 DPPH radical scavenging activity of eluted fractions from fraction I-1-1 of n-
butanol extract of Vitis thunbergii stems by HPLC chromatogram.Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 5-22 The ABTS" radical scavenging activity of eluted fractions from fraction I-1-1 of

n-butanol extract of Vitis thunbergii stems by HPLC chromatogram.Bars represent

meanstSD,n=3. Means with different letters are significant different(p<0.05) by Duncan's

multiple range test.
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Fig. 5-23 a-amylase inhibitory activity of eluted fractions from fraction I-I-I of n-
butanol extract of Vitis thunbergii stems by HPLC chromatogram.Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05) by

Duncan's multiple range test.
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Fig. 5-24 a-glucosidase inhibitory activity of eluted fractions from fraction I-I-1 of
n-butanol extract of Vitis thunbergii stems by HPLC chromatogram.Bars represent
means+SD,n=3. Means with different letters are significant different(p<0.05) by

Duncan's multiple range test.
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| Column : ODS-HG-5(250x4.6 mm)

Eluent : Deionized water : MeOH(v/v)=95: 5
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Fig. 5-25 Analytical HPLC chromatogram of fraction 2 of n-butanol extract of Vitis
thunbergii stems.
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Fig. 5-26 Analytical HPLC chromatogram of fraction 3 of n-butanol extract of Vitis
thunbergii stems.
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Fendash 0 6 7.74(1H, d, J=8.1Hz, H-3), 5.79(H, d, J=8.1Hz, H-4),
5.75(2H, d, H-5), 4.15(1H, dd, H-7), 4.08(1H, dd, H-8), 3.82(1H, m , H-6),
3.76(1H, dd, H-9), 3.54(1H, dd, H-9) - +* 4 /I;FL iz (George et al, 2002) - 1

mﬁﬁgﬁ;; uridine o

Uridine = & #RoR > Bio 4 % 308 L B v ZHE > e v
RS e Feos g 5 s (0 2000) 0 © B TR 3RS AT R uridine
£ 5 g X BAHA A A g (Parenti, f., 1992) ~ &k (Bonavit et al, 1975) ~

@50 5 AL ke (Scriver et al, 1995) ~ (Becroft et al, 1969) 2 #% P 5l

Az % R4 5 ek (Gallai et al, 1992) % -
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Fig. 5-27 UV-visible spectrum for the isolated component 1 from n-butanol extract of
Vitis thunbergii stems.
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Pulse Sequence: s2pul
=1
N

< OCHOPLWOODPANDLONMMN DO MIN
~ NHNOHOONOOHON®OO®T T MM
~ CONN-HOOOO®ONNMN®®©®©WLWLN
w T <o ™

/)
3.229

5.787
\—3.223

- 7758
_7.731
\_5.748

| | ‘ W %L |
b M NS w h

4 3 2 1 ppm

I
8
] (R TSRS [ (N L ] RS T
5.25 2.55 7.41 35.35 4.18 2.39
0.57 1112 16.02 11.46 3.69

B528 [ ELFFEL " BEBSSHLLHFT L HPRE RELHR
Fig. 5-28 *H-NMR spectrum for the isolated component 1 from n-butanol extract of Vitis thunbergii stems.
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Uridine

B-B
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alock n werr
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Fig. 5-29 3C-NMR spectrum for the isolated component 1 from n-butanol extract of Vitis thunbergii stems.
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5-7-2 Wit fr 2 2 R ET

Isorhamnetin 7-O-glucoside

Molecular Weight : [m/z]=479 [M+H]*
d UV E3#4aR]5 8% g AZk 275nm ~ B & 357 nm 4 5 5ot

4 5 4 H-NMR§ 3.85(3H, s, OMe), 5.05(1H; d, J=7.32 Hz, H-1"),
6.43(1H, J=2.1 Hz, H-6), 6.85(1H, d, J=2.1 Hz, H-8), 6.95(1H, d, J=8.9
Hz, H-5%), 7.73(1H, dd, J=2.1 & 8.9 Hz, H-6") % 7.77(1H, d, J=2.1Hz,

H-2°),4&k] = %5 & Ak isorhamnetin aglycone s 1 » £ & 8 5.05(glc-Hy 3%
& 7-0), 3.26~3.75(glc 5 & B jd3n) » gt B F= B4R 5 isorhamnetin
7-O-glucoside - Sonia et al.(2012)#% 3 4p 21> 7 F § #E A 0
isorhamnetin 7-O-glucoside £_- #& a -glucosidase #r+#](1C50=0.16 mM) >

WA= E v acarbose (1C50=0.34 mM) s & { 4+ o
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Fig. 5-30 UV-visible spectrum for the isolated component 2 from n-butanol extract of
Vitis thunbergii stems.
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2-3
Pulse Sequence: s2pul e
=
s
-
3
-
o
-
e
b
=9
o
L
3
=3 = o~
> o AT -~
< 27nJ S -
P I N S
L
e oo J

B53L fELFFEL " BEBS S H T 22 HPEERLHER
Fig. 5-31 'H-NMR spectrum for the isolated component 2 from n-butanol extract of Vitis thunbergii stems.

100



5-7-3 it 4 3 2 BT

Kaempferol 7-O-glucoside

OH

GlcO O

Y OH
HO O

Molecular Weight : [m/z]=447 [M+H]"

Wit 3B 2 S AT o 0 UV R HRRIT G MR
Ak ATk 280 nm>B T 374 nm s § sfe A o £ vt % H-NMR § 6.04(2H),
6.68(2H), 6.80(1H), 7.16(1H) - <& #-&. 5 5.19, 3.12~3.72(glc & -+ i
) 0 Fp A e 2 31 R) 5 kaempferol 7-O-glucoside - Jin-feng We et
al.(2012) =% 3 45 21 ° 7§ § 4% 2k «F1 kaempferol 7-O-glucoside £ - f&
a -glucosidase F#r41#|(ICso= 73.69£0.07) » + A= ¥ i* acarbose

(IC50=1081.27+0.04pg/ml) 35 % { 4F o
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Fig. 5-32 UV-visible spectrum for the isolated component 3 from n-butanol extract of

Vitis thunbergii stems.
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3-2
Pulse Sequence: s2pul 'L ooooo - N]
WA W WD T N - o
“ronans =
T 4
~ o
- o~
s 2
ip
o~
~
-
J
~
| 3
- 0
iRs 9
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-.i,l.d
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Fig. 5-33 'H-NMR spectrum for the isolated component 3 from n-butanol extract of Vitis thunbergii stems.
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5-7-4 it $ f 4 2 B T
Quercetin 7-O-glucoside

OH
OH

GlcO @)

I OH
OH O

Molecular Weight : [m/z]=463 [M+H]*
B TABS T2 5B T 0 4 UV kg iR R

Ab ATk 280 nm~B Tk 374 nm 3% 5 X e > & 144 IH-NMR 8 6.46(1H,
d, J=2.0 Hz), 6.76(1H, d, J=2.0 Hz), 6.88(1H, d, J=8.7 Hz), 7.16(1H, dd,
J=2.0, 8.5 Hz), 7.76(1H, d, J=2.0 Hz) » 8 34,5 4.89, 3.26~3.75, & 4t

S CT-O-nf FHARFF AR BS L 2 7 hd 4
3.85(0CHg) erjg 3 » Tyt W it = 4 S 4 48R = quercetin 7-O-glucoside e
LiYQ etal.(2009)# 7 45 1 > 7 § § #% 2 £ quercetin 7-O-glucoside
#_— #8 a -glucosidase #r#]#|(1Cs=0.017 mmol*L(-1)) > +* 4= % it

acarbose (1C5,=0.091 mmol*L(-1))c»xc % { 4F o
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Fig. 5-34 UV-visible spectrum for the isolated component 4 from n-butanol extract of
Vitis thunbergii stems.
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3 =2

STANDARD 1H OBSERVE

Pulse Sequence: s2pul

. i e G i R T P i . i i e e S ey
13 1z 11 10 9 8 7 6 s a 3 2 1 -0 -1 ppm
L = =] DT T
1.73 4.77 47.49 10.81
5.07 4.24 25.88

BS35 | FLFFER " HIFBF S F T4 2 HPEE R EHF

Fig. 5-35 'H-NMR spectrum for the isolated component 4 from n-butanol extract of Vitis thunbergii stems.
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-2 3 s )
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EREREIS S GEE I I EC R R CE R SR R R e T

L2 (2011) -
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