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Development of functional rice coated grape seed extract making high value

Jang, Jae-Kweon - Ahn, Jang-Woo - Choi, Yeon-Bae - Lee, Sang-Jun
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hydroxy quinone), ascorbic acid, tannic acid® 775

S} linoleic acid ZHzrel tlElA 001%(w/v) el EE7}
H5E H7lE7 0T A 097 AR & ACAC
Hh(1905) o) Wt A7HE 2AET TEA FF
A%2 L (GSE) 2%4 Ae] gk Ab7bE o] sk
FYs AP

FENEE DS

Lincleic acid® 7148 & #2H3HE7te GSESH ]
F32EA BHT, ascorhic acid, e-tocopherol ZH2h&
linoleic acidel thal A %7} 001%(w/v)7F HE

2 o|g- 20mLe 02M QlAHHEA (pH 7) BmLE

7}6'11 B3e e 50 ml cap tubed] ¥o] 60CA
3097 Ak 1 F o] WhEEE 300 mL £
dejfol 71 oy 49 B3 A9 228 TISHAL
chloroform 25mLE2 Abg&s) 33 &3 o d5S
250mL HZE E}*ﬂoﬂ 2oy .7;5/1‘} 25mLo} X
KI &9 ImLE 714l &

8 oo =RS 50mL-:rﬂ 7yEts 1% AREAE
ko2 o] 00IN B 232N} EE (Na25203) &
2 AAstel 459 HLim, 1997). &4 F
ZEL(GSE) ZRAEe) Al dig AskET
o9} =dsA sttt

Lindleic acid methyl esterell tigt 2887 100
ALE 71AE &) GSEY ¥l 7 EA] BHT, ascorbic
acid, e-tocopherol methanolel 001% (w/v) & &3 &
Lo 50uL 2 AP W 50T g7le] 24A7F A
et abstg Fx417
acid(2:3, v/v) 35mlol S| AIFHh A
Azh Zepade] ¥y AAvkrE Feaddel ¥
gkA ] & ImLE H7IsL
Al B3t daolA SR A
the EA SRS misk 1% AEAY ImLE d7F
E¥ste] 001 N EJQBANEE 908 RE Ay
Mol BMoz B wrx] dAHAst FAAET}

VB 2A8T ojd POVE BEH 22 Y
07 A=At Yook, 1996).

o}&  chloroform-acetic
] Q.09 ...L..
P =1

(Tv-Bv) X001 X 1000 X F
W

POV (meqg/kg) =

Ty @ A& AHE 001 N Na2S203&ee] 4w
By : A3 7]3 (lndleic acid methyl ester) &} A3
o 4nE
001 N Na2S203&- 9 9] AH] % (mL)
W AR findeic acid methyl ester®] #g)
T Na282038-0 9] &7}

=S|

6. Thiobarbituric acid reactive substance(TBARS)
¢} TBAZ} §4

5(1996) 3 7 F(2001) 9 e oI5 HIP e
o A5 01 M phosphate buffer(pH 7.0) %t
ethanole 4:1% E&3F Snfo) lindeic acid methyl
esterZ 103 718H] 7144 A& ZA A 712
e} 01 M phosphate buffer(pH 70)9F GSES} ®x
1o} BHT, ascorbic acid, a-tocopherol 001%(w/v) &
A7}8t & shaking incubator(60°C)
A 100rpmlE AL AegdHHA AAHOE
TBA(2-thicharbifuric acid)3H-& 2385tk & AAA
whe-olefl 35% TCA (trichloroacetic acid) 10mL., 0.75%
TBA AoF 2_OmL—§~ 7V8F e vortex mixerE THAl
T 3000 pmellA] 5% Eeb AAEEE,
AEd o TRTE gpectrophotometer(8452A

Hewlet-Packard, USA)2 532nmollAl £738ke] ol&
TBARS 7}o2 #gon, 2H54E URFOE 39
ohe-3) o) AT

Relative antioxidative effect TBARS(%) = (A-
B)/A X100

A B A7 FEE(RET)
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7. A AFZ-o] % (electron donating ability)

Blois®] % (1958)-& Y&
#M DPPH 2 mLol GSE$} ®¥]Z7¢! BHT, ascorbic
acid, e-tocopherot Z+z- 1%(W/v) Lo g 2
mL 7}t 587F A3 3087 §X 16‘ 520 nmef| A
A5 AAgdse 100-[(NEH72e T
/R FHE) X100)8 VRSt

g M S48tk 60

8 LDLel| =3t gkt

Human LDL(low density lipoprotein)ol] ™3t &at
AL 400 LDLE 05mLol 20% TCA 15mLE
7hgk o o] 7]e) 005M NaOHdp =9 067% TBA
15mLE ¥of ’1‘%3 T 1 % Wg T GSE
7} 001%7} HEE H7bske] 90C $82 o)A 458-7F
BAth AR 1o—g7;} AR (2000xg) & Th& A
AL 553nmolA EASATHEHE, 1996). TBARS
W 719 relative antioxidative effect TBARSE H
7Hstsath

Broth systemol| M EERFEEo] Ayte] Huju|A
E¢l Bacillus subtiis KCCM 113169 A&d] mjzlE o
A EIE ESA487] 98, LB(Lactose Broth) ] Ao A
740, 001, 0025, 005, 01%(w/v) d7Fsle] A3
F ABEE 2%(v/v)EA AEs 37Ce 8L
A 48AIZE M S 7o AEE
(8452A Hewlet-Packard, USA)& o]&
A EFFEE 459 HRoh 5, 1996).

spectrophotometer
3k 620nmell

90 IeAFTEY| S= BN AT

o) FHF7) $3 3¢
“a“(GSE)"O*

o] 10~ 80%4 7} )=t %%%% A 8
2 % ] 001~1%9 EEX FEEY ¥
HA 3A FE sh(rotary coating pan)olA air
conditioner2 AW EE 10, 20, 25, 30, BCE 24 }
A el HrlsiEA Il ZEE AEHE B
A& B3

1 s 2R Be o B
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2. B4 84

A9 HFA B HAHS SPSS PC+E
o

0] 48} Duncan' s multiple range tests] 28] 773}
Hok
m #a o g
L Z5R 4480 72

EEMelE polyhydroxyflavan-3-ol units®] oligomer
9} polymer$! proanthocyanidin®.2 A 9 (Jorge &,
191)EE ZY9E 80l 4% 7 v
B FEEAE BIEI UtHCastio 5, 2000, A
W2, 1999(1), 1999(11), 2000, HE A, 1999). °l¥
8 Z¥EgsrEe] FERE Wk 7hers dwatd
=319 FE7Fe TE2(Pak T, 1996)F SFAR
2 o o9 fAteAY L3 s3ES polymer®
FAE Ao & F Uth(Fig. 2).

Rl : Ho OH
R2 : H, OH o OG
R : Hor OH

OG : G structure

Fig. 2. Structure of proanthocyanidin
on the grape seed
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Table 1. Extraction yield and total phenol content of grape seed by various solvents.

Fraction Yield(%) Total phenol content(%)
Hot water 6.0 143
70% aceton 40 403
70% ethanol 43 51.0
Table 2. Proximate composition of GSE
Composition( % )
Protein Moisture Lipid Ash Carbohydrate
338 2.84 550 352 2963

Table 3. Acid values of crude rice bran oil containing GSE and antioxidants of 0.01% after 30 days

storage at 60°C.

Acid values
Control GSE BHT a-tocopherol ascorbic acid fannic acid TBHQ
52.3e 0.5a 2.3a 29.9a 3770 38.3¢ 45,0d

a~eMean values(n=3) with the different lefters in a row are significantly different by Duncan’ s multiple range test(p{0.05)

./:.o] 070}\/} 7~] o
(Shin, 1998)& 71d=

a-tocopherol,

= AAHA @2
st GSESH ¥|¥7E BHT,
ascorbic acid, tannic acid, TBHQE&
001%(w/v)e Y =22 /et 60T 30d
A F e 543 AAE Tabe 39 UERIS
o 27 Ake 598 2A9 60T 30
Aetas W Abhe] wslbrt 23~249 MR
HUw A3 (Shin, 1998} ohh 52 432
T Table 39 AFelA & F e wig
Froll thal GSE "7ktol 71 atsle] o3l
BHT, e-tocopherol, ascorbic acid, tannic acid, TBHQY
ToE A9 AR ade el

Eg GSE 001%E #H7hetdle o $9% Az
Aol A lincleicE 71 HE St SHE A34E Fig. 390
Yeriglch. GSEE #71etA @2 lindeic acidE
71 AF7F 3004 A 3047HA 28 Z7)E
GSE 001%(w/v)E #H7}§ lindeic acide A7 30
A 271 ATME AlE fAlEke] Aalel b
A 4 AUATh

PSS

3
pis
o}
[<)

2ol

o2 le
oo ¥2 o

io

o o H b

45

B
(o]
T

/

W
o

Acid value

(o33
<
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o
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20 * :
0 10 20
Storage timeldays)

30 40

Fig. 3. Changes of the acid value of linoleic acid
containing 0.01% GSE(70% ethanol extract) during
30 days storage at 60°C. 0-0 e-o .
linoleic acid emulsion with addition of 0.01% GSE.

. control,

Ly, 2HAFEHETH POV, peroxide value)
Linoleic acid methyl ester& 7128 E 3} GSES B]
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Table 4. Peroxide value{POV) of crude rice bran oil containing GSE and antioxidants of 0.01% after 30

days storage at 60°C.

Peroxide value(POV, meq/kg)

Control GSE BHT
1220d 55a 104b

a~tocopherol ascorbic acid

952¢ 7la

a~dMean values(n=3) with the different letters in a row are significantly different by Duncan’s multiple range test(p(0.05)

ITE BHT, e-tocopherdl, ascorbic acid®] F43 A7}
SEol Ul §49 27 ASIHAEE depis
J22A fA9 olFARA T wel AolE e
+ PEEJHPOV)E S48 AFHE Table 49
e it FAatstEvte H7bE dAstA Eol a-
tocopherol& A&7 tiZFo wlEl 7Hg s
A& veisien 1 F GSEVE 7P s aalstd
AL veRlioith AHeE Akl F a-tocopherol?]
W ghtstE e 2449 HElelojA] Hols &
AFEA 0 2 AN E = dimethyl sulfoxide(DMSO)
o]A 9 “ﬂa“‘?“i L7 wE Al
9 A02 29tHLim £ 1997),
8l linoleic aad% 1A= sode0CollA 309 7F A
AEHEA GSEZF 001% (w/v)H7ME A2 POVE

s

UH
I
|

£

N
JF mtm

%F‘x 2

14

0 10 20 30 40
Storage timeldays)

Fig. 4. Changes of the peroxide value of linoleic
acid containing 0.01% GSE(70% ethanol
extract) during 30 days storage at 60°C.
©-0 : control, @-& : linoleic acid
emulsion with addition of 0.01% GSE.

243 A7E Fig 4ol Uerf ok GSEE H71alA]
AL ANBE Z7] POV %ol 38meg/keolM HA 20
¥ POV 1l5meq/kg® s UWERAIE
GSE7F A7he AlaEe A% 209 243 F 73meq/ke
o] POV & vehdlo] ta & s 84s B
o] Ak

Ct. TBARS

Linoleic acid methyl ester® 7|22 3t GSES} H|
T2 BHT, a-tocopherol, ascorbic acid® FYS ¥
=2 Frtstel 4uiAel FASEAE TBARSE F
A8 A:E Table 59 JERAYTH AstAe &S
GSE, ascorbic acid, e-tocopherdl @ BHTY «9
GSE7} 7V 7hst astadE BYS ¢ F
o}, gatglgdAle]l B GSEY H4EFE £
olzt & £ 9loH olfst HEA IPEES
A Aste) 27] AAEAQ hydoperoxide 3 71E}

B3 wsdte] AE JAATe AR EL
HolA (}ll(Kang %, 2001, Lim and Shim, 1997) &
o] radical xgx% ZEZ E30] metal
ion(Fe, Cu)# A A¥38t) macrophagett free cells
A free radical®] HE HAAZITL EEA
9JtHKang ¥ 2001, Halliwell and Gutteridge, 1990)

A;‘@i&
MLk i Y2 w

<4

et DPPHOY| 2/8t MAZ0iE

AAgAAE- gt AAE Fosid &
A sty F AdEE sz dAxiEs
FR)E FE FHOE AF FY AW AgE o
Adte BHoR ASHL, AWM E 24 2
Zol 9% k3tE AAA VC 40 o) &HI gl
ok AAFTdE 232 DPPH(1,1-Diphenyl-2-picryl
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Table 5. Relative antioxidative effect TBARS(%) of GSE and antioxidants.

Relative antioxidative effect TBARS(%)

BHT
37a

GSE
53b |

ascorbic acid
52b

a-tocopherol
37a

a,bMean values(n=3) with the different lefters in 2 row are significantly different by Duncan’s multiple range test(p¢0.05)

Table 6. Electron donating ability of GSE and antioxidants.

Electron donating abiiity( %)

BHT
750¢

GSE
95.3a

ascorbic acid
98.2b

a-tocophero]
96.3ab

abcMean values(n=3) with the different letters in a row are significantly different by Duncan’s multiple range test(p<0.05)

Table 7. TBARS of GSE and antioxidants for oxidation of LDL

GSE BHT a-tocopherol Ascorbic acid
TBARS of LDL{%) 90 93 1 85
hydrazl) 2}tlZd 2AHOZ &£438= ] DPPHE & By ok 5, 199). o sk SuAse] o
A radical e FH-Ete] ThE free radicales ) A s 2ol A Human LDLo] tf8F SABIAS in vitrodl)

o AT complexE TEI o] 31t B4o] 3)
Ex3 v gdojze] AAFEW ojule DPPH
9] AEL hydroxyl radical?} §-Al8te] ZTgjgojd A
AR FLHH(Kang 5, 2001), GSES} HIFITE
BHT, a-focopherol, ascorbic acidE 001%(w/v) 9 ¥4
FEZ 39 DPPH #8guz 27%5g
#}& Table 6] YERSIth AAFe 5 BHTZ}
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Table 8. Solubility of GSE for solvent

Hot water 70% ethanol 50% glycerol soybean oil
soluble part{%) 70% 80% 99% 15%
precipitation(%) 30% 20% 1% 85%
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Fig. 6. Comparison of rice coated with G.S.E.(eft)
and rice(right).
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native rice during storage at 60°C.
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