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1 Time courses of POV of corn oils with different
[B-carotene concentration during sun light irradi-
ation
Initial 3-carotene concentrations (mg/100g oil) ;
curve No.1, 0; NO.2, 8.0: No.3, 16.5; No.4, 27.7;
No.5, 36.9; No.6, 55.4; No.7, 68.0 (Red palm
oil)
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2 Time courses of TBA value of corn oils with dif-
ferent (3-carotene concentration during sun light
irradiation
Initial B-carotene concentrations, the same as
those in Fig. 1.



MO B-7 10 7 2 IR EE & BRALP IR s % 327

BN — > o POV (& B EFETIC # 2 meq/kg T
B o7z DOH G 3 HEIZIZ23 meq/kg, 6 AHIZIZ
68 meq/kg \Z¥EMT 5. - F > 2RMT S E
ZORBIZHEH L TRMEEZRL, 6 HHIZIZS-
A YT »16.5 mg%T14 meq/kg, F7-36.9mg%T
X 8meq/kg #/RL TWw7z (M1). €512, »f
B D TBA fHIZ )0 #940 Abs.s30/kg T o 72D
A%, HSF3 HHIZIZ100 Abs.szp/kg, 6 HHIZIZ
330Abs.530/kg L EEMT 245, ZOHEDH/-H O T
YIRMTRZDBEICHELFIL TERMEEZRL, B2
X6 HEIZIZB-A 17 16.5 mg%T50 Abs.530/kg
THolz (K2). ThbOARERSEMETTIX,
D POV B2 EHT 2208 TH % &8LHE
BHADS “H0T” R CREFIPE IR O @R AL K
JEDSHRETE 0 5 #ATL TWADIZHL, f-HaF
¥ & MR 72HRNH O BB E I KU TBA EX A
LRI DEDFEIIB-H OF EEICHEIL TR
BEnTBY, F7-POV & TBAE KL% ->T,
BB IFI SN 22 L 2RL TS, F 4%
WIZOWVT L 2= VMDA EIF L AL RIS Y
O 7 P EZ RL Tz, Shs ofERITTH
IREFMIZ -7 97 2 2 3RINT 5 &g aBER L
DP-HTT 2 ORBIHEFEL TSN 5 Z & % B
LRICRTOIDTH 5.

—F, B-H0F VBETO - MOBEE, FE
3w o <) ERERIICEAT 25, BRI A&
BHAIZ A B & BB L2 (K3). o2— i
BWTE- 07 VIRERIET LU IE 2 ST
T POVOFENELYELTIT~20HTH Y, Zh
L LA TBAEDOFHFERIZHENETH 72, 20
ZLEB-ruF POV OMFENCES 5 & F:
(2, ZOBBRIOTHEIUCOEIFNC S B - TH
EERE2 SR L TWA I L2 RTHDTH
A9 . FEARMIBNTHITE AL RBROKE RIS
HN7z.

2) ERMEICBIT 8- 705 v OHELER L #ie
122oWT

—fIZ, p-raTry OHELEIIMo 7 2 -0
FUE LA TH S BHAR BHT L RIL S 7Y — 5
VHNVDHEENETH AL ISNTBY, PRI S—
TXTTTVANCTON L EEZTHGE I AV
LY, ZORBZTHEBEEROT I ANEBIZL o
THRERT I ANERDBIZDTY HIVEHERICE H
HTzLEZONL28), Zog-Huasrr 9
IVHHRT A5 BRSO RIZOEAL
&Y, B-huF e EEIRITE. Lal
L5, ZOEERD TBAEHNETHS LB RIZ
HOT ) ARICEBEEANDS Y ANEERE L TO

X3

X 4

70

B ~Carotene concentration (mg/100g oil)

Irradiation time in day

Time courses of carotene decrease of corn oil
with different [-carotene concentration during
sun light irradiation

Initial 3-carotene concentrations (mg/100 g oil),
curve No.2, 8.0; No.3, 16.5; No.4, 27.7; No.5,
36.9; No.6, 55.4; No.7,68.0 (red palm oil).
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B -Carotene concentration (mg/100 g oil)

0 10 20 30
Irradiation time in day

Time courses of carotene decrease of rape seed
oil with different 3-carotene concentration during
sun light irradiation

Initial (-carotene concentrations, the same as
those except curve No.7 in Fig. 3.
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5 Effects of B-carotene concentration on both per-
oxidation inductive period and POV of corn oil
with different 3-carotene concentration.

Curve No.l, per-oxidation inductive period ;
No.2, maximum value of POV ; No.3, POV after
13 days irradiation.
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7 Effects of3-carotene concentration on both per-

oxidation inductive period and POV of rape seed
oil with different (3-carotene concentration.
Curve No.1, peroxidation inductive period
No.2, maximum value of POV ; No.3, POV after
13 days irradiation.

TBARS induction period (day)

X 6

X8

=t 21 L S A

25

TBA value (Abs .,/kg oil) x 10~

1 i 1 Il 1 0
0 10 20 30 40 50 60

B -Carotene concentration (mg/100g oil)

Effects of [3-carotene concentration on both
TBARS inductive period and TBA value of
corn oil with different 3-carotene concentration.
Curve No.1, TBARS inductive period ; No.2,
TBA value after 17 days irradiation.
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Effect of (-carotene concentration on both
TBARS inductive period and TBA values of rape
seed oil with different 3-carotene concentration.
Curve No.1, TBARS inductive period ; No.2,
TBA value after 17 days irradiation.

eI C e FaN—F % 2 F OGBRIGIC b E<
boTWasZLERTEDTH 572, D5 REs
BICp-1a7 r ORBBEBENFZUIKRE LI LN
BHS C o7,

A FICERAT58- 707 VigENERI T EH
W RO BRI Z R TBY, flzxida—
Y (E3) I2BWTB-F a7 55 mg % (No.6) &
HE5F29H H1228 mg%TH %%, 16.5 mg% (No.3)
TIH1LS mghiCEFTIETL TS, Zog-Hruas

D i BE DAHE AN NG O @B AL B Bl % FHEHI O
BXEELTWAEI Epbns (M1, 2&3). F
A (M4) OFEI— Ve b_Tg-ruas v
DREEEFIIZIEAEEDLSLVWIINICRZS. &
HUIVH O B BB RL R A VB AR AE S B3t
BIHIOREZH T ) 2T Thnid b EZ S
N B, AORNBETH B .

3) BELZFEL K" TBARS FHEH & imns-7 o

T VIREE & DR



FHMDB-71 10 7 > JREE & BRACK; 1IR3 R 329

I— I OWTA-H 1T VBB L TR L
FHEH K POV & TBA fEOBKfEEZ 7y ML,
B-haT VIEENENS BELOREICE DL S %
R RIZ TR (K5)., Ho»Is, BER{LSE
BHIS- T VIREFEVWER R D, POV i#
KAEIE -7 07 2 iBED15 mghlh Bl 5 L 2

8). INLDKERNSB-H T v EHEAHMC
Mz 52 eIl &2 ARILIHZRIEEETH Y,
FRREREDS510~20 mghDB- 4 9T v & AN
Mz 5 &I X )RR ELEF LS RETH 5 9 .
FLT, BRI T L RRAL B AL
B LFHEO—DL L THEL v F /8= a3 (B8

WNEL o T W T Eahh b, £7- TBA K
g (TBARS) OARGEEHLB- I T v iEE
DELZNTIELZY, YBT3 HTH 272D I3

60 mg %A OT VIRE) ORIMPEZERZOLNS.

AR L TIHWZ2ZAEDKILNR T, ERETOMm

LB-717 15 mghTIEAHI0FIZIEY 7 (K6 ). RICEHL F7.
T+ & FHIC OV T FRROKRI /LN (KT &
X 73

1) Burton GW and Ingold KU (1984) 3-Carotene : An unusual type of lipid antioxidant ; Science, 224, 569-573.
2) Boey PL, Nagao A, Terao J, Tanaka K, Suzuki T and Takama K (1992) Antioxidant activity of xanthophylls
on peroxyl radical-mediated phospholipid peroxidation ; Biochim. Biophys. Acta, 1126, 178-184.
3) Tsuchihashi H, Kigoshi M, Iwatsuki M and Niki E (1995) Action of 3-carotene as antioxidant against lipid
peroxidation ; Arch. Biochim. Biophys. 323, 137-147.
4) Wagner JR, Motchnik RA, Stocker R, Sies H and Ames BN (1993) The oxidation of blood plasma and low
density lipoprotein components by chemically generated singlet oxygen ; J. Biol. Chem., 267, 18502-18506.
5) Terao J. (1989) Antioxidant activity of 3-carotene-related carotenoids in solution; Lipids, 24, 659-661.
6) Warner K and Frankel EN (1987) Effects of 3-carotene on light stability of soybean oil; J. Am.Oil Chem.
Soc., 64, 213-218.
7) BARKE, MARE, ZE0F (2000) ERMOEUSMBGEEEILICH T S 6-7 07 ¥ OHBILYEIC DT JIIFER
fafkFaEE, 10(2), 1-6.
8) Krinsky NI (1968) Protective function of carotenoid pigments ; Photophysiology, 3, 123-195.
9) Lee, E. C. and Min D. B. (1988) Quenching mechanism of 3-carotene on chlorophyll sensitized photooxidation
of soybean oil ; J. Food Sci., 53, 1894-1895.
10) BAMLF M o AW A B, 2. 4. 12. 71. (1971).
11) Sidwell CG, Salwin H, Benca M and Mitchel J H (1954) The use of thiobarbituric acid as a measure of fat
oxidation ; J. Am. Oil Chem. Soc., 31, 603-606.
12) Kennedy TA and Liebler DC (1992) Peroxy-radical scavenging by (-carotene in lipid bilayers. Effect of
oxygen partial pressure ; J. Biol. Chem., 267, 4658-4663.
13) Yamauchi R, Miyake N, Iniue H and Kato K (1993) Products formed by peroxyl radical oxidation of (-
carotene ; J. Agric. Food Chem., 41, 708-713.

(FH134E11H 16 H 2 HE)



330 RAKY - =80 - MARE

Antioxidative Effect of Various Concentrations of 3-Carotene o6n the
Photo-peroxidation of Corn and Rapeseed Oils

Shigeaki TAKAGI, Taeko MIYAKE and Yoshinobu MATSUMOTO
(Accepted Nov. 16, 2001)

Key words : EDIBLE OIL, PEROXIDATION, ANTIOXIDANT, ,B—CAROTENE CONCENTRATION,
SUN LIGHT

Abstract

The antioxidant activity of various concentrations of B-carotene in both corn and rapeseed oil was
examined under sun light irradiation. The peroxidation induction period with irradiation of both oils
without [-carotene added (controls) was almost zero, while some oil samples supplemented with -
carotene showed prolonged induction periods, for example, over 10 days at 28 mg% (-carotene. The
peroxide value (POV) of the oils also decreased in proportion to the increase in 8-carotene concentration.
Furthermore, the TBA reacting substance (TBARS) induction periods of the control oils were about 3
days with irradiation, and were prolonged over 10 days for samples with more than 28 mg% of 3-carotene.
During irradiation the concentration of 3-carotene decreased continuously. At the end of the peroxidation
induction period, the 8-carotene concentrations were less than 10% of the initial value.

These results show that the antioxidant mechanism of 3-carotene in edible oils involves mainly the
elimination of free radicals produced from unsaturated fatty acids. Also, considering economic factors,
the best concentration of 3-carotene for inhibiting perodxidation of edible oils is 10 to 20 mg%. An
effective and recommended method for adding carotene may be mixing of red palm oil, which contains

about 60 mg% carotene at a ratio of two parts [S-carotene to one part a-carotene.
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