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Abstract

This study was conducted to prepare high quality grape seed oils by solvent extraction and chemical refining process.
Additionally, quantitative analysis of several functional components in grape seed was carried out to compare quality
characteristics of grape seeds from grapes grown by conventional and organic agricultural practices. There are no
significant differences in several functional constituents of grape seeds between conventionally cultivated- and
organically cultivated-grapes, although some functional compositions of grape seeds are different between two
cultivation methods. The dried grape seed was pretreated with roasting heating for 5 min, milled and then extracted
twice with #-hexane under reflux at 50 C for ovemight, followed by filteration and evaporation. The crude grape
seed oil was successively purified by degumming with 0.1% Hs;PO,, deaciding with 20% NaOH, and then decoloring
and deodorization by a steam distillation, and thereby producing purified grape seed oil(yield: 5.0%/dried grape
seed). Physicochemical characteristics of the purified grape seed oil were comparable to those of the imported

grape seed oils.
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747t A9} ThE, EEH CHO-MeOH 33912 553
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Table 1. Yields of grape seed oils from grapes grown by
conventional and organic agricultural practice

Yield(%, dried grape seed)

Grape seed

Oil Extract
Conventional 737 + 059" 723 £ 064"
Organic 854 + 0.25° 745 £ 082°

Values are meanSD of triplicate analyses.
Values within a column with different superscript letters are significantly different
at p<0.05.

F71% A} L= &L oF 854%FA LAl
EEH R $§ 737% Bt tha E9dvh a8n fU1F
Al TERXFEE] FL 745% 24 LukAu) £E4
Z250] $& 723% Bu} thh B9hout feld Aole
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At A 3 f71E A Tes R A 24 S
o] 248 H 7 Table 294 7t Uuk TEx Fo
R urabz4]  SH8ke myristic acid(0.1%), palmitic acid
(10.2%), palmitoleic acid(0.2%), stearic acid(3.0%), oleic
acid(22.5%), linoleic acid(66.0%) 2! linolenic acid(0.4%)7}
AA8HAL U v, §71% AR AR g
< palmitic acid(8.7%), stearic acid(2.9%), oleic acid(20.0%),
linoleic acid(67.9%) 2 linolenic acid(0.5%) 2 2] AjulEH
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Table 2. Comparison of fatty acid compositions of grape seed oils
from grapes grown by conventional and organic agricultural
practices

Fatty acid (Mol%)

CGrape  Myristic Palmitic Palmitole Stearic  Oleic  Linoleic Linolenic
§ acid acid  ic acid  acid acid acid acid
Cuo)  ©Cs) (©Cs) (©Cis)) (©C) (Cis) (Ciga)

Conventional 0.1£0.1 102408 02+0.1 30:0.0 22.5:0.1 64.0:09 04101
8.7+02 29402 200£02 679+02 0502

Values are mean+SD of triplicate analyses.
Values are not significantly different at p<0.05.

Organic

EE M7 phytosterols =M &zt

Table 33 #Zt}

Table 3. Comparison of phytosterol compositions of grape seed
oils from grapes grown by conventional and organic agricultural
practices

Grape Phytosterol (mg%, oil)
seed Campesterol Stigmasterol 3-Sitosterol
Conventional 2042 + 1.34 15.16 + 0.89 11603 + 2.83
Orgamic 2078 + 094 1593 £ 101 11950 + 193

Values are meantSD of triplicate analyses.
Values are not significantly different at p<0.05.

LRt A =K -] phytosterol 3 X campetserol
(20.42 mg%), stigmasterol(15.16 mg%), 2 [-sitosterol
(116.03 mg%)7+ 2281 e W, 71 =X F=
campesterol(20.78 mg%), stigmasterol(15.93 mg%), & B-
sitosterol(119.50 mg%) 2. 24 dut Aul 2 {7 Ay
F=XF2] campetserol Z stigmasterol -2 A 9] fAket
RO} Bsitosterol T2 771 Aull =471 LARE Al
EEAEG O 255 & F Tk

g uEAY] TuHFY Az 603
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At Al 2 {71F Al E2AHe] EFEHE S
4T AR F 7 E=H] BT EIVEL A9 A&
A B3Ik o= X=X thEre] EFHEo] -5
e Hu@set Aol3t Agt2A &E EmgE ek 27
Al UV detector thalell 37 &7 o83l H} A8t
A 224 EIHE T 530 dasictud 4 slch

ZEMe] ZF1EIZI Y 471K FE catechin M&9| gzt
At A 2 F71E Al 2eAo] FotE g
Tl 8o} 47}A] F4€ catechin 24 FHE S 8to] vla g
AT} Table 49} Table 594 2} dut Au) 2 §71%
A 2= 9] I e 74t 422 2 4.36% 0 2 A
Ao e el M7 TS & Aol7t gl
ok o, @R A 2 o) A TR 9] 4714 FH
eI 24 S3E vlmd A Table 59 2tk

Table 4. Comparison of total catechin levels of grape seed from
grapes grown by conventional and organic agricultural practices

(S};Z%e Total catechin (%, dried grape seed)
Conventional 422 + 030
Organic 436 + 039

Values are mean=SD of triplicate analyses.
Values are not significantly different at p<0.03.

At Aul TEH 9] 4713 FHEIZNF TS (+)-catechin
(0.627%), procyanidin B,(0.047%), (-)- epicatechin(0.507%),
2 (-)-epicatechin gallate(0.031%)7} 2z} 2}x 8t 9= ut
9, #71F A 2K 471 FHEIZISEE ] e
(+)-catechin(0.286%), procyanidin B(0.034%), (-)-epi-
catechin(0.286%), & (-)-epicatechin gallate(0.021%) S 2A]
Aol W =X 9] 4711 FHEI7F FEe Ao
7} Y181tk o]l gk A #-E(Table 2~Table 5) Tl & uf

Table 5. Comparison of four major catechin compositions of grape
seed from grapes grown by conventional and organic agricultural
practices

Catechin (%, dried grape seed)

Grape
seed . Procyanidin . 1. ()-Epicatechin - Total |
Conventional B, (-)-Epicatechin allie catechin
Conventional ~ 0.627:00298  0.047:00028 0.507:0.0226  0031:0.0007  1212+0.0757
Organic 063200284  0.048:0.0031 0512100231  0.030:0.0011 1222400732

Values are mean+SD of triplicate analyses.
Values are not significantly different at p<0.05.
*Catechin + procyanidin B2 + (-)-epicatechin + (-)-epicatechin gallate.
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Table 6. Changes in oil yield from degumming of grape seed
crude oil in relation to treatment concentration of phospholic acid

Phospholic acid Yield
(%, grape seed oil) (%, crude grape seed oil)
Control 100
0.05 98.5 + 23
0.10 984 + 17
0.15 972 £ 19
020 936 £ 1.8

Values are meanSD of triplicate analyses.
Values are significantly different at p<0.05.

NaOH Azloll ot =M 7o Sharaity

SujFEHol o2}t AlZE =X il THE fEIA
e AAS] A% A RS GotEr] 8
NaOH A#lzx 2 Ao 2 =4 /9 8§,
Ab7F 2 BdsEvle] Wk 54§ s Table 7 3
Table 83} 2T} NaOH A 2|5 %S 10%~25%7A] S7HA]
7IHA T4 4G5 G4xe e 23 NaOH 5=71 7}
42 7|18 55L& 7145190, 58] 25% NaOH A 8]
EoA= 80 50% o|5t2 ZA ZAasitt the, I
A Afe] A 2 B ETRE 242 481 2 1872 o]l
U NaOH H 235 EE 10%lM 25%71A] Z71edeS At
9 kst E7be 22 2A) ZHAste] 20% NaOH A 24
2}z 024 2 2447 Groldch vt 25% NaOH 2] Al
= A7 2 #akslEste 242 012 2 L1ISE 20% NaOH
)7l Hjal tha yropxl o} 71E &2 txTol B3
484%= A RotArt. wEhA XM F9 & 4 3187
Al (A7 2 38 EVDH 54 438 V| FolEY 20%
NaOH A 2|7} L=4] df9] H4 gitAe] sed2 ¢
g YUt

3HH, Table 804 B+ ul9} Zo] 20% NaOH Az &3

Table 7. Changes in yield, and acid and peroxide values of oils
from deaciding of grape seed crude oil in relation to treatment
concentration of sodium hydroxide

NaOH

NaOI-(I%c)oncd. "e(algf‘;m Oil( %;eld Aci& {']z)ilue Pero(inj((l;: V;falue
Control 30 100 481 £ 051 1872 + 042
10 30 62513 121 +022 1154 + 033

15 30 614 + 14 072 £ 016 626 + 041

20 30 552 +16 024 £015 2441023

25 30 484 +08 012004 115028

Values are meanzSD of triplicate analyses.
Values are significantly different at p<0.05.

10 mL~100 mL7}2] Z7HA1719 4] 22X 975 ik
23 23 S 10 mLoA] 70 mL7tA] E71d4E
TR 27F 2 s EVHE A 24dte 20%
NaOH & 70 mL X 2]A] 22} 006 3 1742 SolxiTh
T2} 20% NaOH -89S 100 mL A gAlo= A7 &
FiFsE7HE 70 mL A Al 2ot tha dolg oy 71E
588 2T 3| 492% 2 F7A| Rolt) wEd E=
AFe & 3 FEHAFRE 2 HdsE 2H3E
v Fo] E uf ¥4 -fo] BitAeiAl 20% NaOH -8
o] AHEFE 70 mL7t Mg AAEES & F AU

Table 8. Changes in yield, and acid and peroxide values of oils
from deaciding of grape seed crude oil in relation to treatment
quantity of sodium hydroxide

BOH Oil yield Acid value Peroxide value
(mL) (%) (AV) (PoV)
0 582 + 2.1 025 + 009 246 + 021
30 552+ 16 024 £ 007 234 £ 023
50 42+ 16 0.3 £ 006 231 £ 033
70 535+ 17 011 £ 002 174 + 025
100 92 + 14 002 £ 001 124 + 015

Values are mean+SD of triplicate analyses.
Values are significantly different at p<0.05.

+Z7|555xl0l ost ZTMFo B3 X z|uHy

oA 23 2 g2t A2l I Fo rlEe s gRd
S22, fE|A L Bk ope) o]n] E o]H FE
AAs7] AT HA SHZRAS A8 5715 F
FAE o] 8stq 2=H(210~260C) 2 A|ZHH(30~180
B Al mhE x4 i &, A 2 ilsETe]
H3E =43 A7 Table 9 2 Table 103} Zt}

A Table 90 A B 23 Xejde =4 f9 47t
9 FAikslE7ke ZH2E 020 2 210 oot &4 A
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Table 9. Changes in yield, and acid and peroxide values of oils
from debleaching of grape seed oil by steam distillation in
relation to treatment temperature

Temperature Oil yield Acid value Peroxide value
(T) (%) (AV) (POV)
Control 100 0.20 £ 006 210 £ 021
210 993+ 13 0.18 + 0.08 202 £ 012
220 90 + 15 0.15 £ 005 1.84 + Q.11
230 987 £ 14 0.12 + 003 174 = 0.10
240 98.1 = L1 0.10 + 0.04 1.16 £ 0.06
250 972+ 16 008 + 0.03 1.09 + 0.03
260 9.6 + 21 007 + 0.02 1.05 £ 002

Values are mean=SD of triplicate analyses.
Values are significantly different at p<0.05.

7t STVEFE TN R % A} o2k 2has}
R, 53] 200CelA] tha FA 7HAsitt 1ela 4}
g s E7 R g3l wet B4l <>ﬂ Zasko] A2 250°C
744 242k 008 2 L09Z Srolxth 2l He] 260°Ce)A
FEMFo A B BiskETRE A 250CET FA

Aol7k A e W, 718 $EE e 3A Robhh

WHW FEIVEFIAE o] &3 XuHf9 &5 A
= 20Tt 71 AdEE & & UTh

?5&43, Table 1004 B.= vlol Zho] &3 2= 8 2407
AT A wE 7189 483 A 2 IkEE
7te] WstE A E Ay A =X 59 2t
2 A7 247} 021 9 174 o]l ot 23 A Azt
o] A}EFE 4t 9 IdEETV = BAl] Ask] XE]
2N 774 242} 0.10 2 1.160.2 Yol v X al
2412 o] XX Fo] At 2 B ETFE A 2413
Ho} A AolrF UA] & ¥, 718 &2 BI%SR
A Ta 27 woliith wekr FE71SFAARE o] &g
T Fe] GHAXEA HA HAITEE 28] 7ke] 71 A
AL ¢ F Ik

Table 10. Changes in yield, and acid and peroxide values of oils
from debleaching of grape seed oil by steam distillation in
relation to treatment time

Time Oil yield Acid value Peroxide value
(min) (%) (AV) (POV)

Control 100 021 £ 0.10 1.74 £ 0.17
30 93+ 14 0.20 £ 007 154 £ 0.13
60 985 £ 1.6 0.17 = 0.08 134 £ 0.17
% 982+ 15 0.15 £ 0.09 123 £ 0.10
120 973 £ 12 0.10 £ 0.04 1.16 £ 0.06
150 937 + 1.8 009 £ 0.02 1.12 £ 0.07
180 906 = 1.5 0.08 £ 0.03 1.04 £ 0.03

Values are meanSD of triplicate analyses.
Values are significantly different at p<0.05.

FAo TENFY Az 605

SoiEEY U siEtx Mxjutol o3 DEXe| TTH
S ET o|f4§w;+ Zd =4
Af FATH 2 v Sul(=

= ZM Aol ols) Awbaguy)
C2RE FAY I=ANERE nEFA HA LA F
Aze th&3 o] AASATh A2 TENIE, 8
T 10%)< 100CAA 587 & & ig v 2447
(roll miller) 2 10~20 mesh(1~2 mm)Z E43} t}-& 7]
243 B)S /el 3z s) By =27
x] oA 70~80CE 7}A3AAM 5A17F B9t 7] 2L 223}
T A3t dAF2d7 T2k EXu-E Zhz Al
t}e, 9lo] 2233 L 23] " A3 & odojA Arks
A2 40T o3l A 73} - F=dla] T4 L7180 ke,
A7} 4.90, FAEELE7E 2042)8 Aglon, o] AL 5~10T
oA 2543t H‘X] gto] AHES AAT F A5 H(100
kg) T2 LRE vlE] 85~95TE 713 584 0|4 55
b gt & 0471 ol 0.1% AAHEEANF 100g < thaf)S
7¥eted &0 & 3R wiMse] @A e & AR
8}04(5,000 rpm, 202) Lolxl G5 A thA] FZF2 5%
NaOH £ 15 LE 7}3} 85~95Co|A] 383+ mutslwA]
2okl g & Byska oA ¢ *‘E—ﬂokﬂ HBojxl oA
< pH 700] & 111177}11 Txﬂ 3 A158)(5000 1pm, 203
st A5 7EFEY S 04013} 7)o &M ES} &
AEre 2:12 &3 “} J,J A 10 kg2 ¥ 3. 90~1007C ol A
Z+$H(50 mmHg ol hstel| 4] 1A|ZF wykala X gz 2] gt
g - AFste] BE A R FE Oi‘:]' s,
o gto 2 LN S-S B $5715F AN E
o] &3} 240 ~250C, 7+9H3~5 mmHg o]3h3}el|A] 24]
T ES 2HEEFUEF 2% 8)E FUHA 25t
150 EAste vl m2u-gital on] 4l o]HE &
A8 AAG F HFHm FA LA (S0 kg, &
50%/71% LEA)E AT 3HE, A ﬁUH%‘—%‘ﬂ
g slekA YAl o)a] AlzE HA L=X o o]sst
A FE 54, F Z=XF 44, e R 7R 3,
a8 i AL FRISHETHE ZARE AT Table 113} 2t
A TN 150 dgt wekia) gm)E 7};1_1_ 9o
™, o]n] - o]F7} gl o, Mg ROGY 11, 2 ZHE
14731 o]tk 3L, TEXFol 2t %P%’ﬂ% 61.16
(mol%) o] .oH, 71|71 ek 323.56 mg%, A7}, BAakst
27} 9 g9ty 7tz 004, 0.11 2 127.8 o] o,
WAES Fola 1ela HF AR TE w28
—?fﬂ”g ppm ©|3t2A] A 9] HEE ] kokridata AP
o] epzto] 7821] EEXFo olgeA 4 548 dA
AlRE I e Y4 REA Fo) B3| 2lsy it o
ok7} Yo Wo|i} thE o]3letA A ExL 2alo] g9
31 ohge] d3 A EFAAN Fa 2= ek
AP & F AATHR0).
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Table 11. Comparison of physicochemical characteristics of grape
seed oil between purified grape seed oil and imported grape seed oil

Physicochemical - purifed grape seed oil Imported grape seed il
Linoleic acid(%) 61.16 68.0~70.0
Colorimeter(5 1/4” cell)” ROGY 11 R LOJY 20
Refractive index(25%/25")° 14731 14730~ 1.4733
Catechin(mg/100 g)” 323.56 310~350
Acid value 0.04 0.1~03
Peroxide value 0.11 1.0~4.0

Determined Munsell color system(hue, value and chroma).
Determined by refractometer.
Determined spectrophotometrically by vanillin method.

2 o

TN S o] 83 nHIIX Y TuHMF AX7]E A
2 AAES QA e BA Dk el L 570 A
TeaRE 247 £A" IR £8, 2 7S ER
Ak, S EXEHE, EIHE, 397 2 1A 77 £
)9l #olg &3l vlwslth o, &F2y 3 3}
A FAd oot ReN2RE uEHY X=X F9
AzNEE Ndsta AAFS Aibetst 23 a3
2ok et A 2 f7)s A 22 ol &4
f 2 FEE9 $& 281 7S8R, S EAH
g, B39 E, 3717 9 1A IR TS 33
3 F w3t A gAF oz duk Au 2§71 Al
TEH 9 715 RS dFee Z Aol7t T Ax
ETH(1.0 BE FE5HE F B3t w24-dion
2x)3l1 42 T=HX LRE 240.15% Ah 2 At
(20% NaOH £-9)) &) ¥ 37|35/ ZA|(240C, 243t
5.mmHg) § |83t B, &3 9 SIS A=
AXAM nEA X=X Az7es FHaHoH,
ol I2RE HF TEH R AFGO kg, & 5.0%/4
Z Xx=AN)E ALkt

ZAe 2
B ATE 20059 % FA7|A7IEHANEAR R &
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