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Effect of Ginger Fractions for Inhibition of Soybean Oil and
Rat Liver Microsomal Lipid Peroxidation

Baek, Suk Eun
Dept. of Food and Nutrition, Hanyang University, Seoul, Korea

Abstract

The content ratios of gingerol in 4 fractions (hexane, ether, ethylacetate and hexane-ether (1:1, v/v) frac-
tion) extracted from ginger (Zingiber officinale Roscoe) were analyzed using high performance liquid
chromatography (HPLC). The content ratios of 6-gingerol in 4 fractions were hexane fraction; 49.5%, eth-
er fraction; 20.74%, ethylacetate fraction; 21.43% and hexane-ether (1:1, v/v) fraction; 93.70%. An-
tioxidant activities of soybean oil added 0.2% of each ginger fraction and 0.02% of BHT were determined
by peroxide value during storage at 45°C. And relative antioxidant effectiveness (RAE) was calculated as
the ratio of the induction period of a given substrate oil to that of a control oil. RAE of each fraction was
hexane fraction; 2.60, ether fraction; 2.33, ethylacetate fraction; 2.07 and hexane-ether (1 : 1, v/v) fraction;
2.75, BHT; 1.74. Inhibition effect of each fraction on the rat liver microsomal lipid peroxidation showed
hexane fraction; 93%, ether fraction; 92%, ethylacetate fraction; 86% in 350 g/ml and hexane-ether (1: 1,

v/v) fraction; 89% in 20 g/ml.
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B Ao Ag2 A’ A7 Zingiber offinale
Roscoe)2 AH2ti e AFF H554 A3 Ao

2 EZ AMY F 2 mm FAZ Adste] A3
t}. 6-gingerol XFF-& AHEERMAERL(HA) AF
2, BHT(butylated hydroxytolune)¥= Nikki Universal
Co., Ltd.(Japanyl| E& AHE-s13.0n, 7]} 2aixjo
& U BFE 9 QFEE ARt TR ¥
ABAE AN FERAE EIHAZNA T
A3, ASHIY AAel Y HFRe] FAsHEsE
(POV)*= 0.13 meg/kg oil, AL7HAV)= 0.054, 8. 2=
7HIVY & 133.2%9¢}.
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AtE FE2E88 42 F €2 100 miE 7lste]
Yelrgoz $4 a9 SHGE shoje] 2o] &
28 W7 AT F ol s ee Az, 4ol
£ A5 A7 S50 B e AR 2] &
#9218 Oleoresinyg AKch. o] LA At
10 miE 71} F A4 b2 ek ekl 9t
3% Fedle A S 108 whEEty, G A Ed ¥
Ab-ollHl2(1 : 1, (vV)ER £ 10 miE 7}sle] 73t
Al aykstoda] AAt-oe| 25-E ulBale] dLoF &
AbeEl2(1 1, (vw)yEEelet 315t o] X 4]
Aok Zo] vijghEell SalAA BsHEA ABZ A}
234

2) HPLCo 2]+ 214 28] A2

A7t F2YE52 AAE AL HPLC(Waters
associates model 244)5 A}8-5}9] o), A3l HPLC
9] %718 Columnd Lichro CART RP-18(4 mm LD.
X 250 mm), Mobile phase= Acetonitrile/water(32 ; 62,
(v/v)), Flow rate= 1.5 ml/min, Detector= UV 290
nme|ich.
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33+ 527 Sprague-Dawley rat(180-200 g)&- A4
slel o, 71 vlo] = 2 Z(microsome) ¥ #-& Lake?2)
w ol &8he] Fig. 13} o] H-elsledct. A7t &
g8 =, 34k, oz, didelMde]E 2 HAt-ofH|
2@1:1, (vVW)EEE Wong 579 el waly
DMSO(dimethyl sulfoxide)oll 28| AA HAQF3 g2
34138} o 7]l Tris-HCl buffer(pH 7.5) 50 mM, =}
o]z 2% (1 mg protein/ml) 0.1 ml, ascorbate 0.1 mM
3 FeSO, 10 uyME- 7}5lo] & 488 2 m/2 3}9ic).
ulo] g 2F0] A AAAsNRS-9] AWzt uk3-A|
oA FZAE ukgHE A E3hsle] 37°CEzA oA
1471 5-ek Hhg-A A A9 2HashE §8 A7) 2, ti-
chloroacetic acid 3 Mz} 2.5 N-HC12] £34-4 0.5 m/
£ 7H F 1083 A4 82](1,000x )% F A5 1
mlo]] 0.67% thiobarbituric acid 1 miE- 7}38}o] 3087}
FZ2A 4] 71l A F WZbAlA 533 nmellA] %
=8 24sholct

9, h2A 8 RIS A7 @2 Ae A}
43lolom FARE HRSAS AU o AL

Rat liver
i
Washing with 0.2M sucrose
1
Homogenizing(150mM KCl, 50mM Tris-HCI, pH 7.4)
!
Liver homogenate
1
Centrifuging at 9,000 g for 20min.
1
Supernatant
!
Centrifuging at 12,000 g for 20min.
1
Supernatant
1
Centrifuging at 100,000 g for 20min.
1
Pellet
i
Suspending in homogenizing solution
i
Centrifuging again
i
Pellet
i
Resuspending in homogenizing solution
i
Microsomal fraction (store at -70T)

Fig. 1. Preparation of microsomal fraction from rat
liver tissue.
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Table 1. Contents of gingerol in hexane, ether, ethyl acetate and hexane-ether fraction extracted from ginger

Fraction

Hexane Ether

Ethyl acetate Hexane-Ether(1 : 1, (v/v))

Content(%) 49.50 20.74

21.43 93.70

100

~+—(Control

80 e BT (0. 029

—*— Hexane (0. 2%

$0F —o—Ether .20
—0—Ethylacetate (1. i%
0 f v Hexane-Ether i0.2%

Pevoxnide value {meq/Rg. oit)

Z

9J i0 il 30 10

favs

Fig. 2. Changes in peroxide value of soybean oil con-
taining hexane, ether, ethylacetate and hexane-ehter (1
: 1, v/v) fraction at 45°C.
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%100
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1. A2 F@259| HPLCHI2/st ZIXE Hak

A7kl 28 E &, g4l SEE, cldotAHo| =
o daldEE(1:1, vwEE EA5ks AAS
(gingerol}& A 23171 S)slx HPLC B8 P3igic).
A7} F2YEL A5 AAE F5F2] HPLC A==}
7ro] %¢l3} retention time 18.2 min. $]X] o)X A==
peakE Jeliw, o] & A7} FE2HHe AAE e
£ Table 13} 7}, AL, o2, o|DolAEo]| B H
o] AAZ Fteke 7247} 49.50, 20.74 2 21.43%0] ] 7.
AL oH| 28 2L 93.70%2] AN EFTFS velyc).
o] il-oE| 28 E-& Comnnell®?] A7 A& Fejyf
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Table 2. Induction period(IP) and relative antioxidant
effectiveness(RAE) of the soybean oils containing vari-
ous fractions and BHT at 45°C

Fraction IP(days) RAE
Control 12 1.00
hexane 312 2.60
Ether 28.0 2.33
Ethyl acetate 24.8 2.07
Hexane-Ether 330 2.75
BHT 20.9 1.74

Induction period(IP) was defined as the hour needed for the
sample oil to reach a peroxide value of 30 meq/kg oil. Re-
lative antioxidant effectiveness(RAE)=IP of substrate added
antioxidant/IP of control.

Weln o] 9 o] W o g a2 ARFEES TLCE
A 2F3 A7) 94.8%2 A E ek Jehdoky ul
Sle] o] £ A7 93.70%2} 2 Aoz} A gkt

a2} ConelP?) q7} 2ol FEFAH =
paradol-& A A3}L719 8] AAE Re] ] A|AHE
E Aol o] FE-& Rojx] HPLCE Al £ 4
7 R A Eo] 20.39%2] 2 2w gt

g, o]F 74+ 19 AAZ gL Al de
A Eol 3 v EE Jepd H79 33y &
ste] Q& il o2, odelAelo] =8 Fe 2zt
73, 18, 9%2] AAE-& A& 4 U3, Conell?ol] 2
gt dal-oe| 28 Bl A= A At Qe AAE
9] 31%% Ao n] Inx] 69% AAH Wy
o) EA] skt

¥ A= A E29] jFko] 247t 49.50, 20.74,
21.43 2 93.70%% vehli= 4L, oE E, didolA
deole 2 il 28 LS Aggsle g I
AbstAl g ¢ sl

2, W2 &% Eo| X[AnME x| &1t

(1) Aol DR A2 B3 uRe) P34 B3t

7o FZZE F, A4, dH 2, ddolHelE
2 HAb-ollel 28-S HF-Froll 0.2%(w/w) F=7} =
£8 2rks4o] 45ColN Apshrin] LA Aok 3
AEHEZYE ZA3 2 Fig. 29} 2l o] AxE &
X7]7}(induction period, P) AbjA IJArstE s
(relative antioxidant effectiveness, RAE)'"Z }e}d|d
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Fig. 3. Induction periods of the soybean oil containing
hexane, ether, ethylacetate and hexane-ehter (1: 1, v/v)
fraction at 45°C.

2] F5717HEMEEHE7EE 30 meg/kg oildl] =
28l A[7He 1299] vk #4l, olHE, o HelAE
ol E 1l #al-ole| 23 Ho] 0.2%4 HrH & 47
312, 28.0, 24.8 @ 33.0, 0.02%2 5o Hs1€
BHTT& 20.9%0] Zg o, olF HF2 gats} &
Fe Ail-old 288 > HAHE > JHZEHE > o
ol o] 3R] £ 2 vehde)

g, 7b 3] fF-Foll g A Aks mat
(RAE)E 217 & 3}e}(Table 1)} w)zslw &4t o)
2, ddolAHo| & B #4t-og| 28 Re] AAE FF
ako. zkzt 49.50, 20.74, 21.43 L 93.70%% ehi 1,
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2.33, 2.072 ¥ AAE 3 AsE A v)EEt
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Table 3. Inhibition effect of ginger fractions on the rat
liver microsomal lipid peroxidation

. Concentration s ,
Fraction Inhibition (%
(1g/m) )
hexane 350 93
Ether 350 92
Ethyl acetate 350 86
Hexane-Ether 20 89

ZZEo||A] DL-3,4-di-hydroxy phenylalanine, gallic
acid, protocatechuic acid, pyrocatechol, caffeic acid,
#eiste ol 59 P4

sinapic acid, cinnamic acid 5&
3} a2 gl v} gl

(2) 7t mlelm 2] XA} Aol gt F7
FEYE 53}

Aol 228 E ZF, A4, AHE, ddotAEe]E
¥ 2 datou 23 Ee] 3H 7L vle)mBEe] A
Asars Ao valE Z3HE Table 33 7). 24
A3} A &2 AL, ol 2, oA H o] E& R0
wh-g-ol=% 350 pg/mlolA Zk 93, 92, 86%2] 23|
5 vebia, g4 R AgAge] Abds]
FolA Hhgl FEE 3|A4ste] 20 ug/mlFEolA
89%2] A A 74ks} A A&-& vhetWrt.
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Aol E3 &9 A AALs} GAEHMY FT 350
pg/mhe- 7+zh 93, 92, 86%01H AAE a2 77t
49.50, 20.74, 21.43%=24 7} &2 AAE FF 2
olol] wtE 2| A IS} AA|g2 ol =R grutch
e, AAE geko] 93.70%< A e = EL 20
pg/mie] & ukg-ol Fr oA EH L) ukgH 5
%9l 350 ug/mio} v]53F £Fo| upo]ma g FE x)A-}
Ab3} A £9) 89%% viebych.

at-oll gl 2832 33 3} vle|mRFe] At
3} gl el 575 71AZ S dr) g
3] A3l Ao AlgEHY, 1 2] 23 i 3
Absl Avbe SRl A3 AA W] oligl o
BBl ZE o} & = v}E S 193 Al
2e she Ao 9l mlo|mzEe) x|t}
A H S ehd Aoz Balr)

AR o7 QoA FEF HAL, o=, Jdido}
Ao EE 9 s4t-ogad e dFf-E 7|AR
3-& dide] opg} #F 7} vlelmaREE VAR
3191-2 o= A4} JAEI} e, &
3] Fit-olle 28 Ro] 2R M} mlo]m2FH
A4z}l oA B sl
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