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Abstract

To investigate the anti-diabetic activity of ethanol and aqueous peel and seed extracts obtained from three different
grape species (Cambell Eally, MBA, and Kyoho), alpha-glucosidase inhibitory activity was examined. All extracts
showed anti-diabetic activity, especially aqueous extract exhibited inhibitory effect above 70% Thus, we used aqueous
extract to check the potential hypoglycemic effects in a streptozotocin (STZ)-induced diabetic mice model. The
results showed that the blood glucose level of STZ-induced diabetic mice decreased drastically after 3 hr when
the aqueous extract of Cambell Ealy seed was treated to the mice model. The aqueous extract of Kyoho seed
lessened blood glucose level by 60% Together, these data indicate that extracts of grape peel and seed (aqueous
or ethanol) may have potential in improving hypoglycemic effects in the diabetic symptoms, suggesting that further
investigation on biomarker expressions should be rewarding.
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o1 Mgl A Atk(15,16). Wb HE B0 =
A5 oFA| o] BAES FE3] S8t AFAE &
She B oW 2 X5 RZAC #gE AeEo] 3
o] Fo A3 UTHS).

ES=(Vitis vinifera)= 2™ U5 (Rhamnale) =3}
(Vitaceae)ol &30, A= A2l o= o] §HAY &8, 9
QL 4, FEAG o2 /Bl olgEl gtk AFMA
EL 2 o] 83 A3y}t ©ed|, 3] French paradoxol| A=
T Uxo] AdHAgoy kgl rstal, WY
A A4S 7RItE A7 BHH17-20). ©l23 A5
et Aged=4d 5 A< EZZ resveratrol ]
o, o]2]o|%= phenolic acid, catechin, flavonoid,
proanthocyanidin 5©] THFstA| EA3h=t], o] &9 tiH-
2 H(60~70%) 2t #3(30%)°ll EA8taL, 53] EEH
= I8 AEEC] BTh21-23). A2 FEN AN FET
procyanidin®] B rat REoA G A G392 Ho|
™ insulin sensitive cello| A+ insulin®} -FAFSE 288 3t
= ATEAITE Ao (24), Fl=ok1F Slo]EgQle] X%
W FEE0 A 2259 39w 89E Hlagk Aol
A A FEE R F2HE 3359 a-glucosidase A1 3H
Bt O & o= SISO (1), FEFOIY F-9
o et Aol ololAT ek

A B Ao guldA A 7 4 e =
3%9] 299} FZ89(DW, 50% ethanol, 100% ethanol)®l]

€ a-glucosidase &/3 A|3lic Bl 1L in vitro assay$} B
i vk R S o] &3 in vivo assay S AAISk] A%
I st T8-S gelstanh

BN ne b

Mz g

A=

A 8= 2007 88 AB-(Kyoho), ™F % (Muscat
Bailey A (MBA)), 74 (Campbell Early)S 7353 ol A
T3t 10T A7garel] BaasldA] ARtk Alss
A4 ellA 55 AL Aot X2 vro] GFx
(60C, 12 hr) ¥ %727 Z(lyophilizer, 48 hr, Il-Shin Co.,
Seoul, Korea)3+ ¥, homogenizerE ©]-8-3}] $H3] H-4)3t
o2, 7+ sampled] 10¥(v/v)2] DW, 50% ethanol, 100%
ethanol & ©]-&3te] FEHA-S A F oW, filter paper(150
mm, Whatman)E- ©]-§-3}% debrisE |23t §4& 524
XA TER vhso] A3 ARSIt HE Huleh 4
B & FE5EY $82 9 1.5%9 03%°]91, e
5o F82 9 1.0%S 0.2%°] Atk

4o
oy

a-Glucosidase inhibition assay
B2 7ol o]8F a4+ Yeast type I a-glucosidase

(G5003, Sigma, St Louis, USA)E ©]83}x, 7|AL&
p-nitrophenyl-a-D- glucopyranoside (N1377, Sigma, St
Louis, USA)E ©]&3tqith #E&42 0.1 M sodium
phosphate buffer (pH 7.0)5 ©]&-3F4 2.1, sampleS A <] gk
a4 % 7]"-2 sodium phosphate bufferol] =514 96 well
plate®]] BFEAIA AMEE AT ARl o] &H e W=
S AFH A A A|Fx3} o] 831 21, water bathel] 37C
2 pre-incubationA]Z] $ ©]-8-3}At} 2+ well9] total volume
2200 ILE Ak Fx== ZH} a-glucosidase 0.2 unit/mL,
p-nitrophenyl-a-D-glucopyranoside 0.25 mM©] === 3}
i, I= FEE sample> 7} 1, 3 uLE H7bste] A8S
YAk FIE 32 a-glucosidaseS 2 F 37TCAA
3047F WHEAIA 405 nmell Al A3 T, AP 77t
4352 BETS HEo] S5

streptozotocin (S0130, Sigma, St Louis, USA)S- ©]|-83}]
A B-AEE st Qled dE] 73

(Insulin dependent diabetes mellitus: IDDM)E ZA] 7]
Aolth24). & AP AHES AFFEL 55F IR F
b2 e (F) A A AR Holl A of dF
A7t sl S AR F Aol ARt AT
At Z 7 (No treatment), streptozotocin B3=-F-2*(STZ),
streptozotocin Fx= 5 & X =59 739} M DW.F=
£(200 mg/kg body weight)- sondeE AlE-3le] 7 F
ale AT AEdS 10 ng B4 Folshs HlwT o2
o] ZF o 7ekeld 1Estete] A3S Atk
D RIS 5 mM citrate buffer (pH 4.5)° ¢l
streptozotocin(50-70 mg/kg body weight)2 33 v}-$-229]
ol FALete] A B-AEE FHHA L, vA T &
o] 3Y 3 2447 HARAZ o, mel oA d-S

Abste] Eg2)71 240 mg/dL ©]432) vh-AukS I

fridro 2 Adsigtt d3ds 458 A
20} Do {7 vh-2E 4T HA A7 $ oz
T3} sample©] FAE = TS & S HTF
, APTE TEFY sample S ATFoI8ke] 302 HA L
2 3A17F <t g9d=A7](ACCU-Chek active, Roche
Korea, Seoul, Korea)S ©|-8-3}c] v|gw) o 2 HE HFHE

ghalsl .

r
il

O o b oo

Zote| SAXE

EE 24A= B £EUAE Yehlglom SAS
S A3 E ¢ o](Statistical Analysis System, NC, USA)°]|

2]} Duncan’s multiple range testZ 2142 AT
(p<0.03).
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a—Glucosidase inhibition assay

a-Glucosidase™= B4 5 Wolds HFHOE TFFFQ
EEFOE AT AES gtk olg A &
X el EAAA A= Asel] T,
-glucosidase &4 A= FA 7HeEslet FTAES Al
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Fig. 1. Comparison of a-glucosidase inhibition by three kinds of
grape cultivar.

A. Effect of a-Glucosidase inhibition by D.W. extracts of grape peel and seed

B. Effect of a-Glucosidase inhibition by 50% ethanol extracts of grape peel and seed
C. Effect of a-Glucosidase inhibition by 100% ethanol extracts of grape peel and seed
(peel: Hot air dried grape peels, peel-F: Freeze dried grape peels)

F= oA a-glucosidase B4 A= &
o HolgozEn 4G d9dS FAS
AT} a-Glucosidase 43 A5l <3t 3+
SAAY & FEEAM M w2 84S BYo
€} 100% ethanol FZ=o| A= tha &/do] Uehue= RS
Z UElNTh AlSEE HH & FE55
izl Bt 80% olde] A3 &S UER e, A
B FEEAAMT 70%2 A3l S9S
W(EEAZ, TEAAD)E 1 1ILE X3 AFEdAE o
Z ] 2040%2] Al ks Blo 3 uLE A
g arEmoME 22 70% ool A3 E4E BthFg
1-A). 50% ethanol =59 73-¢, thi-iEe] #9] FEE
M= 50% o172l A3l &S BAARE A FE2EAA =
A8l Z7go] Yeh A Z3tthFg. 1-B). 100% ethanol F+Z
EL A FE2ES AL BE ATl A A4S
B, MFEE F2E0] 75% o] sl 45 B
¢l vhA e oF 30%9 A3 S-S HYoH A FE=
oM Al &do] YEhA] &SktHFg. 1-C). Fig. 1.ol|A]
B5o|, @3RG FAARS oA I &40 &
7hhe e FEE AAH R FrEl e FEeA
Edo] ol oFale o]y HFto] S FFE WA=
Aoz FAFHJY. AFsrht) iz Eo e dAs
Hole A2 A59] 7 S8% FEFS T v
© Ao E AR HT o] e ARIFo R ol Hgst
A A 2] A5l a-glucosidase A3 43S
7o, 11 & FE=AA 7P s Al €4S BA
o A, Gl sEEES o83 A & FEE

2 AHgatgc
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A = 0|2 Q3] ndGY AdEd dFo=
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| 1504 ©]/do] A8 F U1, 180% g
300 mg/dLE YEITHFg. 2). {1&4d-S 34 Folst
Me A7 438 oA 608 g
(134.71+12.90 mg/dL, P<0.05)Z 3]E-5} o
Ui d9x7F oA dsete S ﬁfﬂf‘% T AR
HFEEY Hy] 9 K FEE3 A8 3 %%%, agar
Al ) FEES FAT APTY Ha 8|9} 343
o] At 9] A BT D Y] 9 fro] A9l
2}o]2 Kol 9O M (Fig. 2-A, B), Al X FEES
FoAg Ao A9 Ha A= Aol7t gl ot 34
Zro] At Fo] A7}t A HFX|(182.67+40.79 mg/dL,
P<0.05)%} HIszsHAl UEFSTHFig. 2-B). A8 A FE3=5
Ocl?ﬂ ART g Ha G E I fEdatol Bk
1/3 22 464.67£3.79 mg/dL (P<0.05)7} =7 ste] FAG
37| dsdde FotF At (Fg. 2-B).
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Fig. 2. Hypoglycemic effect in OGTT (oral glucose tolerance test) by D.W. extracts of grape peel (A) and seed (B).

The present result is a classical example of 2 different determinations. (NT: No treat, D: Group of induced diabetes, D+]: Group of induced diabetes and Insulin treatment,
D+C/P: Group of induced diabetes and Campbell peel treatment, D+M/P: Group of induced diabetes and MBA peel treatment, D+K/P: Group of induced diabetes and Kyoho
peel treatment, D+C/S: Group of induced diabetes and Campbell seed treatment, D+MJS: Group of induced diabetes and MBA seed treatment, D+K/S: Group of induced diabetes

and Kyoho seed treatment)
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