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Prevention Effect of Carotenoids on the Photo-sensitized Oxidation of Olive Oil

Ayato KANDA*' and Setsuko HARA *2

ABSTRACT : Virgin olive oil is known to be oxidized easily, although it contains oleic acid as its main
constituent fatty acid. The susceptibility of virgin olive oil to oxidation was thought to be caused by
chlorophyll, which acts as a photo-sensitizer in oils.

In the present work, the oxidation behavior of olive oil to which 0-50 ppm of chlorophyll were added

was investigated and the anti-oxidative activities of carotenoids and tocopherol in olive oil containing

chlorophyll were evaluated under autoxidation and photo-sensitized oxidation.
The results show that, the olive oil was oxidized more or less easily depending on the chrolophyll
content. B-Carotene and astaxanthin inhibited remarkably the photo-sensitized oxidation of olive oils

containing chrolophyll, while tocopherol showed a weak prevention effect on the photo-sensitized

oxidation of olive oil.

Therefore, it was confirmed that carotenoids were effective antioxidants for chlorophyll-containing oils

such as virgin olive oil.
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Table 1 FAWL=£5EA ) — THOMR & MHIK
. 7 a7 4 VRN L V=R %)
F VU —7 . . o
FV—7 FV =7 | KAV -7
FREHELAL (%) | TAG 100.0 100.0 100.0 100.0
C16:0 17.8 17.8 16.6 16.6
C16:1 1.9 1.9 3.7 3.7
RERABARERL | C18:0 2.2 2.2 2.0 2.0
(%) C18:1 68.7 68.7 58.2 58.2
C18:2 8.9 8.9 19.1 19.1
C18:3 0.5 0.5 0.4 0.4
WLl (meg/kg) 13.5 16.5 0.6 5.1
k27 = @ — /L (ppm) 169.1 169.1 0 0
7 a7 4 )V (ppm) 0.8 10.5 0 10.5
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T BHDITE, B-H T % 2000ppm LA RN S Z
EBMETHDHZ EHHBALL,

na 4 VR U — 7

S 100 o
IIIIQH : B4
. 252
IE 600ppm .
T
« 1200ppm 522

—7 i

3.94

P |

6.49

0 2

6 8

BEEALYEAY100mea/ kel ZEIET HFETOERE DL

Fig.3 A)—Jm& o0 )Liima ) —TRISHT B8 - hOT o DEERLESHR

11.00

37|
ggf  600ppm 45
ﬁ} 1200ppm
O 1800
R 2400pprr
@ ppm
3000ppm
3600ppm

0 0.5
SBELAE T AY100meq/kel B ET B ETHRE D

0.61

O4 Y —7i
By oo” VA Y —7

0.83

1 15 2

Fig.4 AV—TJHRD/ 007 4 LIZK DBRILIBEERE L - HhOT U DERIERHIEZHR

—103—



3. 4 B-hATFré a7z O0—LOREHE

Fig.2 OfERTITA Y —7 2 170ppm O b2 7 = 1
—ABERIN TN, B-TaT » OBE{uBhikzh R
havzzo— T2 2HAMELT, £,
Toc & £ WA Y —7hics v~ 1)V 10ppm %
WINUL72%%, Toc £721X B-HuT 2 L7 AL
FERIZOVWT 3.3 & FIERIZIEER LMY 100meq/kg (ZE
ETLHEEMTFigh @, QITRLEZ, ZORERND, Toc
% 250-4500ppm F TN L T HFHEGH DOIERZNRIT /K
TH 2 EUTThHoT=lTxw L, B-FuaT Tk
750-5400ppm OEMINC L - THRK T 6.35 5 £ THEE S,
Toc |ZH#: L CIVERLES IEBh R 2 R4 2 L 2V HIB L7z,
I5HIZ, AHEFOHERMEL EAMCHELTHLRED, 8-
a7 OBALBEIESIRPENR TN D Z L BRI,

CNETIC—EHEREMFER O ZEES L RIET D
WO SOGTREE ERT 1M s BRE L i S TRy, —
HIERFRIC L A IREORBRLEZYiLT 5720 0—EHIAfEHR

MraT7I0—ILENR

HEAE L TEINU EOBEWNKISHERRD D,
HaT A RO—EIHEEEFRIEE G EEE R
10°M s R, b= 7 om0 — EIARE Y LR
EEHD 1M BETH D Z L RRES LTV E Y,
AREBAERPD b A — 7 ONEHEBRIL OB RIS
T, B-hmT ok, —EEBEOWEREEAE LTH
a7 zua—/L L L TEWIREE TS &R
iz,

Wiz, Z7aw 7 (L 10ppm & F 27 = 12—/ L 200ppm
EWRMUTERA Y — T Wkt 25 - e 7 ol
BilkshRamat L, ZoOfR% Figh @limRlLi, Z
DFERNOL bavze—ARnEFTHEp-Iar K
MOBEICHE U TR LSRR LT 52 L, 372
bbb, EFRRPHERINTN, hadza— itk
Fe bRk SR o m BIXBEE Cide <, HFERICBIT 58
{EBG LSBT B - v 7 v DB IR R FE LT
5T EHIBA LT,
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EEFERICBTZ - TrrBIOharze—LOM
HBMRERA~D 720, FEHhO@ERL)MAS 100meq/kg
WEELZRERICB T2 8- InT7 v BLO a7 on
—NVOEGFERERDZ, TOMRE, ba7zo—LEF
FIWTILOR T bR O LRI TERAIC
KT L722%, 100meq/kg BIERFORAFRII a7z —
JVEIMR T SONRRE ThH ozt L, H£FERTIE
30% LK<, BUMSRICIE LT X 0 23R NEE S
Wiz, —7, 100meq/kg BliZERE D B—T1 07 o DFAFHRIT
BT EMEINRTIIN 40% ThoT-DIZH L,
HERTIE T0%RELESEFICEY g-T T O
DRI S TWA Z BRI, 2D ORER,
5, B-huFrré hazsa—LOEERIZBWNT,
avzua—)EIran 7 WL DAY — 7O
FRAIT kT L CEBEAICBEE 2B R S 0 d, B~
AT O EMET HER, Thbb, B-nT s
R D IREEREZ R L, ZhAMEOHRFERIZBITD
LB IEB R DM EOERTH 5 L BLEI NI,

3.5 FRAXHUFUDEILIHLEHE

Fig.6 iR L7-X oI, 7TAEZXFH o F 0F
800-20,000ppm DHEIMZ LT, Zov 7 ¢ AERMAY
— 7kt U I3 ER b i 100meq/kg F T O F|ZEREH
BT A XY F CMIRINEREO 17-19 fFICE TR T
HZENHBA L, UL, Zar 7 VERMEET
1% 4,000ppm ML TH 4 FOILERIZE EE 722 &7
b, TAAXH U F 34 Y —T MO T 20 VBRI
W& D BEIE LIS T DB RRICEHE LT, s a7
A VT K 2 SRR )t U ORI B e b 1k sh B %
RTZENHALE, LL, REBRTTRAZXH o F
VELTHWEE 2T AZFA UL 8% DT AR X4
F LS N TIAT Y e —L36%, T TY
tr— 8%, ENEE40% 7 EDIRE A G, IHIZZ
O O ERERRIEIERIZA LA VB (C18:1) &V /) — Vg
(C18:2) TH D=0, EHADOERRLETIZ T 51D
DOIIFR O BRI SN D120, 5%, SRRt
ST BRI RO SIZONTIZ L W MEDOERNT A X
XY FUOEAWTHRFT 22 EAMNELEZ DD,

E: 3|

i ’
=1
b
% 800ppm
N pp
'S
A
+ 4000ppm
i
X

8000ppm
~

20000ppm

Wy a7 Vit Y —7

17.60
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FV =7 ma 7 4 V% 0-50ppm U L7-HEY
BALRBROFE RS, 4V —TMOBLZENT I n o
T 4 VRINEIC - THEFIER T 5 2 LA Lz,
TRON—=V AV =T WO a7 1 VEFREIX
10ppm FRETH 2 Z &0 D, ARNRERLEA IEVEDBRFE A
MELEZ L,

FIT, AV—TMIxT DI rT /A FOB{EE
RIZOWTIEFT LTZfER, -V n T ViRIRTlEs =
a7 4 VOB - THMZ 00 B34 Y — 7 Oz
LMD BRI IEI S 4, B-F e T > 3,600ppm HNFA
BHCIT 100meq/kg (ZEZET DRI B -0 v 7 RN
REHI R L TOThoR B 6 (FICIER SN D Z &M
RSNz, £72, 10ppm O 7 v v 7 ¢ )W X HE{LAE
HEERIE, B-H a7 % 2000ppm BEFRMT S Z LI
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FOMBETELZEPHBALE, —F, havz=m—L
ORI AT T DB IR ITTI Vb DD, B-Tm T
VHEFETTEB-I T OB LR AR T 5
EREER SN, T, TAEXEXYVF 0T
800-20,000ppm DRI L > T, 7 aw 7 1/ 10ppm &
AV —7HTxt LT, @ bMiAs 100meq/kg (285
TEHHEEE 2 T A Z Y F U EAINEELD 17-19 f5ZHE
LD, Zuva 7 o VEFIEECII7 22 345
Y% 4,000ppm IRMLTH 4 EDORLRICE EF o722 &
Mo, TAZ XY T ARG LT & D B
7RBHIL B R A R 2 L VB LTz,
PULEDFERMNS, N—=I0F Y —7 ok 5 1ok
Tr/mu7 g NVEEET LRI OW T e T v
DIMBIERIC Lo TSN D T2, ZOBRML
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