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Oxidation of Lipids during Extraction from Foods with Chloroform-Methanol

Eiko HirRAOKA

Faculty of Home Economics, Kyoto Women’s University, Kyoto 605

In this study, lipids were extracted from various foods with chloroform-methanol in the absence
or the presence of antioxidants and the extent of oxidation during this procedure was determined

in terms of peroxide value, TBA value, and tocopherol content.

The oxidation of lipids pro-

ceeded during and after extraction and was inhibited by the addition of appropriate amount of
antioxidants. This oxidation was significant in samples rich in hemoglobin or after heating.
Therefore, it is required to pay sufficient attention to the oxidation of lipids during extraction

from beef and storage, blue-skinned fishes or their processed foods.

It is also very important to

show the extraction condition at the presentation of data about lipid oxidation.
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% 1. BHT &EMB IOBEMLic=7 o#HEH, MARLD Ik L -
A 27— A B CHELEROER

o BER PV (meq/kg) TBA f#° a-Toc(pg/g)?
(%) BHT(%)Y 0 0.5 0 0.5 0 0.5

) 4.1 5.3 4.8 4.8 4.2 173.8 194.0

0) 7.4 2.2 1.2 4.3 1.7 129.0 159.3

*EH O 9.1 2.5 1.4 4.7 2.4 91.3 107.6
@ 10.3 4.8 3.3 8.1 3.3 103.1 135. 2

® 5.3 6.6 5.3 9.4 5.0 90. 1 129.1

) 12.0 5.4 3.0 9.5 3.6 165. 6 267.3

® 19.5 5.3 2.6 8.6 2.8 149. 1 211.5

mnéaw @ 19.4 5.2 2.7 8.3 4.2 107. 3 207.5
@ 15.3 8.3 4.3 20.0 5.6 17.0 160. 7

® 19.1 7.6 4.3 14.8 5.5 66.5 175.0

YRiZ4~TADbD, 1REKSE26~8RBRYMAL, SEOFHHETRLL,

YBHT o mkixEe

ERiexTsMe, OBK kg b0V D= v T7ATFe P mg TRLA, YRR 0OM.
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AV, #REMOBEEEZLRET 5 LD icfA—ie
KoOZ5EOHRYELERYTo . #HIZb ALY
By 7 CHAL $ vFIR L. IR IO Y AL
EHRL, KEREEYERLTEYEREVCThIMRL
oo RTOLERIZI vFRRLEb DY, S0gdi-h ]
SHRTF v o TmsRE & L.
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ERB L0 CMBH (7rehra/287 =1
2/1:v/v) IZ X BB O Folch® 50 4kic il L
Tirofc. BEOBMIT, BB (K2 70%) i 124K
OCMEXmx, wETF1¥— (AAHM) T 12,000
B, 22MEeMH L, RIIME L. BER
120 CMB#EEmx, BELROBELT . H
HEZAE, 0.280RBEKEMLTAE L, 3,000E
B, 0/558% L. TR e —2Y)—=38 10— % —
TREBRMB L CHIBEY 7 = vk A CEE LK
HiLr shifrhoREEY@5 B, RNER
DO5%D7Fre¥rivinr=zy (BHT) ¥ CME
BEHEMLTHH Lo RBE LTHBEELE. #hil
Bikky HRE F COBMIE X F 2BMTh . Ei,
MHBIEIES BXOY A b EVWEREATH, BR
112821 CThHote. ok, MHETRTHEREYH
WT Tk

(3) BROHR

CM K X 2 IRROBLE OB L LT PV, TBA
i, Toc |EME L. PV BB EMMEIHRE

T, TBA {HIZIA T OHEW T - 7. Toc ROBIEI
BEBEIv= 757 4 —Tff-1. £z BE®LC-
6A XF\, 5 AXMBR/ NV, 7 A NH; (4.6 mm
x 150 mm), BRHIZ~F ¥V /4 v 7 rt) — 1 (100/
2:v/v), W& 1.0ml/%, MHBZRERSEHEXE
3 RF-535 (Ex. 290 nm, Em. 330 nm) ¢fF- 7.
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<7 mMAROg»HLLEEEY CMH L, B7IR
B 7ewhrAat 0ml ZBAELE. ZoMHBE
(hhHipARA 5 2B D b D) X ERICHEL, 1, 2,
4, 22, 46 Pl (hHIPBIR 0123, 4, 6, 24, 48
Rif#) = PV, TBA(l 3 X0 Toc T L. H
HEFZ 0.5% BHT »@mLAdb0r e L.

(5) HiMeAoFEME

=7 CAH4%& 5gi2BHT % 0, 0.2, 0.5, 1.0%,
Eeye—Ax0, 0.05 0.1, 0.5 %K X UEMMED
BHT s vmym—AfEY CM ZHEMLCHARED
CM il Toc M¥JE L.

3. HWRLER
(1) ZEAR»SHH LIRRO®ER
1K, 520=7 SHFEA L MARI» > CM HiHi
Ih@LhBROBERYR L. BHT Fno PV iz,
#EPETIL 1. 2~5. 3 mq/kg, MAHTiL 2 6~4.3mq/
kg OEAR LR D2, WENEMANOMIIZEZ LA
F#EIRL, TBAHLIEARCH-. ZDX 5K, &
ALERATOY7 CORBHMEEFOERI S 0D
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# 2. BHT &ENB LIOHEML-EBARND 2 nkr A - 22 ) —ARKECHHLCEROKER

- b4 R PV (meq/kg) TBA v # Toc (pg/g)®

(%) BHT(%)*o0 0.5 0 0.5 0 0.5

LS 6.6 8.8 *x 5.4 8.1 *x 1.4 0.0 == 37.9

b Y +0.1 0.6 +0.2 +2.3 +0.0 0.0 +4.9

4 7Y 5.8 6.6 *x 5.3 9.4 % 5.0 90.1 *=x 129.1

8 P +0.1 +0.2 +0.3 +0.8 +0.8 +5.4 +2.1

7Y 19.1 7.6 *+ 43 14.8 *+ 55 66.5 #*+ 175.0

AP +0.2 +1.3 +0.5 +2.0 +0.9 +2.8 +8.6

4 6.6 17.0 *+ 7.1 27.3 # 2.2 0.0 == 291

1R Yz +0.2 +1.7 +0.8 +2.7 0.2 +0.0 +4.2

e 5.5 82 *+ 7.1 13.8 * 6.5 18.3 *+ 67.0

N NER +0.0 +0.5 +0.5 1.7 +1.4 +6.0 +3.3

7 22.6 57.9 #+ 8.4 65.9 *+ 13.9 0.0 #**+ 530

iy +0. 4 +29.7 +1.1 +15.0 +2.6 +0.0 +8.8

. 332 61.6 1.6 ns 1.8 0.5 ns 0.4 66.4 n.s 66.9

* ®RIFER +0.5 +0.3 +0. 4 10.1 0.1 +5.4 +3.5
D

ft &‘XE 8.8 1.6 ns 1.6 0.6 ns 0.7 977.8 n.s 911.0

0.6 +0.6 +0.8 +0.1 0.2 +18.8 +88.4

Bz 5 EOFEYE tHEMEX, “BHT AmRaAMERc N T28A, YER kg biohowrvI7a7e
Fo mg R Lk, ©% Toc RfaRbY D a-,7-, 5- ORRE. * 5 ZORRBTHREERY, »* 1 B OKKREK

THERERY, nsHERELL.
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BREIZT L7 o0, 43247 V2T hHhE
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BTw5.
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ORI, £l, 7 VmARNTHIEDLh, &b
i L icFRE XU 7 AR BHT §in & &K
MEDENELLKE . T, BRIZFRLTY
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B (BEA)
K1 Z7rekas 22 -ABECHEL:-=7 HAAKRE O KEK X 5%

O EHER, »aToc R0, O—OBHT 0.5% - PV, A——A BHT
0.5% - TBA i, O—0OBHT 0.5% + a-Toc, @——@ BHT &% xn - PV, A—aA
BHT &% m - TBA 4, m—m BHT &% - a-Toc, BHT oA mR i HXE Bk
H+orMAa.

»3Y) VIRBEOEAIFE 0% ~ TV HERN,
WHA, 48, KETES~0%Thote. TiBRH oo V;OZO/O/Q;} -
OEYHELTIRE lg v TRT LS I LK 150 | ot
pg, <7 UWEA 400 pg, MmAEY 1,000 pg, KT 500

pE L. oX3ic, “hboERI BHT &R

q togu-#0. 05%

CRESERCE B4R, T ONER, BAND S ¥ o
— 7 ERERR D DIc WIFK, XEO 7 — TR *
> 3= A ‘

ARFETELILL W, ) 50 —
B ED&h 6, CM I X 5 IRBEORBILIZFRP~ s
7 OERBEETRE~AMEEHT L LD LEL LR 5

5. REOHBMLY RETHERO—DIT~ ALAY
RHHDRLLAMBA TV EHOCM CTHIH LB
b, TOBREDERFO~AMEAYHIIRB LEML,
BELRETHLOLBEBIND. T, REMMTD 0
LEBORLONYHNER TS TR TEHIT®, =
hoombo By iRfEho~ A {LEHOBIEIER
B & HITRE T B o, AR~ TIMMEA DR 5 BHT B 2. =7 AR5 ABERORMNE L

- . Toc BAFR
R COMLILZLT B LHLD. Va-TocRERZ Er e—-10,5%+BHT 1.0
(2) sHEEOREL %0 a-Toc R# 100% L LiWof. BHT, € n

0.5 1.0

BHT®RMR (%)

R1e7 ChalH» 5 CM Ml LAREO Klic X Ao -AOBENRERSERCNT 582, O
2%{t% R L7, BHT o b D ¢ik Toc DEFOMW mMmaE, @ mkmAn.
PrHBHEDOD PV, TBAHL R LA YT L,
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AEROrLDI/wv R e - 28 —AHIHIRXBHR ORI
R 3 =T7TUHARRIVT STFHRNTS BHT, veyr—-rofinks PV

PV (meq/kg)
=g
%) AL Gls 7 ST A
(/]
X Mk gk MABE® 3 BN
A 0 7.6£1, 5%* 57.9+292, 7** 20.9+1. 3** 64.0+7. 1**
0.1 5.9%0. 5* 10. 3+ 0. 5** 18.310. 8** 54. 317, 5%*
BHT 0.2 5.0%0.5 9.7+ 0.6* 15.0+0.8 52. 3+4, 4**
0.5 4,6%0.3 8.4+ 1.1 14.610.6 46.8+3.2
1.0 4.310.5 8.3+ 0.8 13.9+0.7 44.8+1. 4
Eete—n 0.5 4.140.4 8.1+ 0.4 13.7+0.8 44.7+3.0

VENRRHEERCH TSI, *0.5% e e AR MO PV Lo 5 SHRBECARREAY, *0.5%¢

vaie—-ABNO PV ol |l YoBRRCERESDY.

7e. —7%, BHT &&Hmchill L-$4, silidomit
I ko THIHE# T TR a-Toc i34 40 %@ L,
SORBBTAC LRI - TABMB Iz g B L e
2 BB EA LRI TR eh o7, PV B
iz BHT ot o¢ 4.3mq/kg, EEM T 7.6
mq/kg & ZDEIN I VY, BHT EHEMNClIEEBSF O
a-Toc BOWA & & IR ER L, HKiE 405K
i 24. 5 mq/kg, 22 FIKIZIL 42.3mq/kg ik ER L
7o, %7 TBA fH L A OHEM MRS bhte.
LZAT, R2KARLEISTMBMARD X 5 ki
feoz v R cilHE# T T a-Toc i
BEAERLS TPV, TBARELLFRLTED,

BLOEERRBC Lo Tl Biks ot Bbhs.

PlEogR X, CM i X 5 IREORIbit kB
i JOKBPCERHCEFLTWDZ &, Lidis
THEMEAEERI ThiE Ucgthmr V-5 &, s
Pah HRE ¥ CORMIZ X o THOREMITH /e b ZEM
HUBWEERD D Ldlbhofe.

(3) HiMLHOFHME

=7 CHAERR I =7 St &R AR ER
LBHTO~LO0 %X a e —n 0~0.5% 25N
L THil Lck0, MBEE D a-Toc BRERL K 2 KR
Lic. ¥RXDlFo PV EE3IRLL. a-Toc BHFR
i BHT ke m e~ LOEMEORMICAE - TH
{T7go>TwED, R#, MBOASHEL I Toc D5 H%Y
REHZ ATt e e — A 0.5 BOFEMAHE
Thote. —F, PV i HEBtHIOMBIC - TEL
5300, Km#~7 AR T BHT 0.2 % fin &
Cere—L0.5%LolcEEERRHLRT, ¥
s U7cmA BT BHT 0.5 % %tn & oRlic A #Eik

EhHbhiw, LipiaT, Th bo R ¢t BHT
0.2 % %1:430.5 %h PV OB LB HINE &% %
bhs.
BILOEALRABOBE LT, X327 oFHenT
HHMILRIOFEME & PV ¥R Lic. =7 v mAKRR,
7 OFHIZES\Th BHT 0.2 % H 502 0.5 BOHM
NRBBETHoN. CM AV REI SV TRBLE
FRELTVARI T LB & X0 R i ik [Folch
%\ ix Bligh & Dyer (i B L] LB SThTw
5DHDHDHE D, FRERAOEROREPER
B oWTRB LA TRV, HBEROFERYBEREL
T SOOI E OE R EI0. 002 %~0.06 % TH 5.
L2L, RERTLALM X S, HBMEHO#R L
BtoBZ Y B IO Y AR OBLIBY OB~ 2
SR I->TRE > T BT, MKzl s
JUERAMZE U TERT RFoEE L R D
WTRHTALELRDD. EEHEOBRRTIZ PV XV
TBA {HofiEiciz BHT 0.2 % p—GofmEo BE
LB LEZTWS. bR, T ERHEICHER
INRTVWHBD 3~100f5TH%B. &2 AT BHT 138
HELTEIRXhADT, PV, TBA {HESYHE T 50
EEALETHS. SEEHX BHT &Rk coll
BEIEYBAVCTEHE LA, #nLic BHT 100 %
EfREhs & LTRERYMELCAHELTLR LHE
*E1-. ¥t, kG BHT #@§mLTd PV, TBA
ECEERRD i otcz &b, BHT 3 2hb
YHETHEROFTMLA L LTHMEELDRD. Tk
ke He—nix BHT X b DB CHROGHBED 2R
TH, ede—ArEm LB PV 3R E
CEBEANRDLRDDT, FOERACIEREYET
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5 GRRF). ¥, MHBCiBEAEACS 2 &2
TERVERTIE, Hrhl cRC RS MORLEEY
HBLTHZEHRBDETHS. ZOBRE, WHBELT
veye— A ERENLTHRBETY, Toc kR ET
B iwwloThlic X AREDBBI T LTS
5.
DEDKR XD, BRACRAL LHMEAIRKE M TR
By CM i $5% &, £0#fFrhis X OB ICER
EEAETT L, PV ® TBA ffi/s Y RMLEE 2T HME
CHHETAHZ NP LM E kole. T CMBIHIK
I BIREOBRLI, ~28ROH oL LK
TELLELOT, FRPARF LT TR OONE, M
T, BFER» L CM T 588, FYBOHRREHN
AEMT 5L, TOREERH I LERDL. T,
PRE ORLEE * T T 528G ikl £ 0B BE
ThHLEELS.

4+ E N

£EAR,HCM T X - TIREXHMH L, £OEER
K IVBEBHhOREOBIEOBRE L HiRRLAOEEIZ >
WTEH L.

(1) 4@, =7 vHEA, mMAA 5 BHT &Fmn<T
CM #ii+% &, BHT Hino b O~ T Toc ix A
L PV, TBA {Hiz BRICE < ieote. ZOBEMITERX
h LM CEECRD LI PE, RAETIHE
iy X AP S/ 3R o

(2) =7 vmARN»H CM HilH LRI BB I
L T ORLAEA . BHT Eiiinchil L 7§ A, Toc
BHHES TT TS0 BB LTE DY, THIT4
BB 5 L4 2 BcdA Lic. PV, TBA b Toc
OBt TER LI

3) BftogZ v T b (7 VMAR) HH\
BT CRBLOEAL RS (7 oFH) 1 LREY CM
T 5BA1, 2ty SEOFMER (BHT 0.2~
0.5%) BB THoIC.

ARROEKICH - ) RERTBE, “HELTIV
¥ LEHPERASRALTHE, RRETFAEHHN
tedg, AFRAELBERCE BMRLET.
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