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Abstract

By-products from grapes obtained dwring processing have been considered to be promising materialsfor various
functional applications, and to have pharmaceutical properties. A grape powder was developed from a concentrate

of by-products obtained during grape processing. As

dextrin levels increased, the moisture content, I-, a, and

b- values all decreased, whereas sugar content generally increased. Catechin and resveratrol were detected in most
samples, but quercetin was absent. Epicatechin and resveratrol levels either decreased or were not detected as dexfrin
concentration increased. These physiochemical properties indicate that a concentrate extracted using undiluted ethanol

as solvent is optimal for industrial use.
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Fig. 1. Powder production using concentrate originated from
by-product of grape.

Extraction facilities (A) of grape juice and by-product after extraction (A). Concentrate
originated from by-product under different extraction solvents (a; water, b and ¢; 80%
ethanol) {B). Powder produced using concentrate made under various treatments (a~])
(C, sce Table 2).

Table 1. Proximate compesition and moisture of by-product of
grape

Ratio
skin seed
83.4109° 87.7:28 123419
*Each value presenis mean of three observationsstandard error.
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Table 2. Extraction and concentration condition for production
of grape by-product based powder

Solvent for extraction Treatment after concentration Sample ID
Extract (no dextrin) A
100% Wt Extract + Dexirin 5% B
Extract + Dextrin 10% C
Extract + Dextrin 15% D
Extract (no dextrin) E
80% Ethanol Extract + Dextrin 5% F
(raw sample) Extract + Dextrin 10% G
Extract + Dextrin 15% H
Extract (no dextrin) I
. fgp%ed Exhszrr;%lle) Extract + Dextrin 5% J
Extract + Dextrin 10% K
Extract + Dextrin 15% L

AZ2T SFLLEL 559 A5 100 mLg €34
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System Co. LTD, Japan)$} &% 7 (Master-M, Atago, Japan,
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ZEE 74 13 E(CBrixE 47 FA)sh
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Grl FAde HPLC (Waters 2695 Separations Module,
Waters, USA)A]AE]-S Al&algon] YL Prevail
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Carbohydrate ES Su (fength 250 mm, ID 4.6mm, GRACE.
CO. USAYE AME-3t4Th 48wl = acetonitril : water =
70 : 30 A}&31% 1, flow rate 0.6 ml/min, injection volume
£ 10 ulE ¥t ZAZE7] 2 ELSD (Alitech, ELSD 2000,
USA) 27|18 AH&3len ELSD 212 Temp 83.57T,
N; Gas flow 2.2 Limin . 2 s}g o &ujo] 24 &
719 5de] ELSD 2320S A435ith 4ol A
H EFE A AFD-(fructose), EE=F(dextrose), AF
(D(+)- sucrose)2 Sigma AldrichA}e] HPLCS S5 Al %HS
AHE-3 AT

Resveratrol, catechin, guercetin &4

g 2B EE B4 Cho B(1)0] AAIEH Wl £3lo
AN st zH 2o AE | g9l 80% ethanol 10 mLE 7}a}
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Bl 3 A5de ot 22 FEE 23) v 519
th 339 A5d9E AEETNE ol 83t w35A ¥
MeOH 3 mLE 383 T A8 5 HE(045 m)E A3
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o] REEAE Azt G OM®R=0999 o)) &
2 Fxe] A AES 2~208] gAsto] A e Th
Aol &= HPLC(Waters 2695 Separations Module , Waters,
USA)M &'E AMESIler Z¥2 GROMSIL 120
ODS-5 ST ZZ(GROM. CO. USA) S AHE-S1AT). £4]-4v)
= acetonitril(0.05% trifluorcacetic acid)™ FF(0.05%
trifluoroacetic acid)E AHE-5lo] gradient 27102 4319
o, flow rate 0.7 mL/min, injection volumeS 10 pLZ
39t HZ& 7]+ PDA (Waters 2996, Water, USA) 3 27]
£ AH2-319] trans-resveratrol-2 306 nm, quercetinS 360 nm,
catechin 4<((-)-epicatechin(EC), (-)-epicatechin gallate(ECG),
(-)>-epigallocatechin gallate(EGCG), {-)-epigaltocatechin(EGC))
< 280 nm®} FFEolA AHEA stk BAo] AS-H

FE4 -2 Sigma-AldrichA+e] HPLC S & A& AMS:
ahdrt.
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Table 3. Quality of powder from grape by-product based
concentrate

Loss on drying Hunter color values® Sugar confent
Sample ID %) L N b (ano)b

97,12¢1.37° 32243056 0.60:002 -4.66:004  82i04
92734145 32292043 020001 -4.73:0.03 -
88.85£1.57 31412032 0901002 -5.34+0.04

8358151 32242046 0.13:002 -5.104005

98.6812.11 32291045 123:002 -542:004 94204
93661202 30312036 1.16:0.02 -5.00:004

80001178  30.49:022 141£0.02 -6.40t0.05

84.1411.89 30362045 0.63:0.01 -5.33£005

98.39£11.77 32151042 0.74:002 -5.33:004 95404
92894190  31.83:028 042:002 -5.46+0.03

88441210 31.86:037 0562001 -5.44:0.04

83312175 32052033 003001 -5.57:005

°L: black (0) < white (100), a: red (£00~0) «-green (0~-80), b: yellow (70~0)
«> blue (0~-70)

t’Sugar content of concentratetstandard error

‘Each value presents mean of three observationsistandard eror
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Table 4. Free sugar contents of powder from grape by-product
based concentrate

Samgle ID Free sugar (g/kg)’

Fructose Dextrose Sucrose
A 143405 437203 ND’
B 104£09 378406 ND
c 15:04 228053 ND
D 09:0.35 139:04 ND
E 1307412 69.7:07 ND
F 282415 272405 ND
G 175409 222:03 ND
H 9.0:09 205:04 ND
I 15:03 ND ND
] 06:0.1 77405 ND
K 04:0.1 7.1£04 ND
L 02:0.1 77405 ND

*Each value presents mean of three observationststandard error.
"Not detected.
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Table 5. Contents of catechin and resveratrol of powder from
grape by-product based concentrate

Catechin (mg/kg)®

Resveratrol
Sample 1D == EC EGCG  BCG  (mghe)
A 438253 ND° 22322215 ND 04:02
B 1863123 ND  1494¢168 ND 16407
C 1217691  ND  1093:153 ND ND
D 764436 ND 859122 ND ND
E  9543:1458 10000+1785 ND ND 10434
F o 3161#202 38454426  ND ND 197435
G 1948201 2172:156  ND ND 47225
H  1770t154 1826t143  ND ND 84431
I 14466+1133 154821981  ND ND 44925
1 5807:424 T475:823  ND ND L7836
K 0000  4214£776  ND ND 6321
L 0000  2763t233  ND ND 72426

*EGC: epigallocatechin, EC: epicatechin, EGCG: epigallocatechin-3-gallate, ECG:
epicatechin-3-gallate.

"Each value presents mean of three obscrvationststandard error.

Not detected.
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