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Irradiation time (day)
01 Time course of POV, TBA value and 3-carotene concentration in a 3-carotene added corn oil irradiated by sun
light.

Curve 1 (O-O), POV of C-1 (52 mg % [-carotene) ; 2 (@-@), POV of C-4 (no carotene) ; 3 (O--O), TBA value
of C-1 (52 mg % [-carotene) ; 4 (©--©), TBA value of C-4 (no carotene) ; 5 (®-®), B-carotene concentration.
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Irradiation time (day)

02 Time course of POV, TBA value and (-carotene concentration in a (3-carotene added rapeseed oil (Canola)
irradiated by sun light.

Curve 1 (O-O), POV of R-1 (47 mg % [(-carotene) ; 2 (@-@), POV of R-4 (no carotene) ; 3 (O--O), TBA value
of R-1 (47 mg % [-carotene) ; 4 (©--©), TBA value of R-4 (no carotene) ; 5 (®-®), S-carotene concentration.
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(hr) HC-1 HC-2 HR-1 HR-2 P-1
0 2.4 4.0 1.2 3.2 1.8
0.5 5.6 4.0 2.4 6.3

1.0 3.5 4.5 1.8 7.5 1.1
1.5 4.8 59 2.9 7.5

2.0 6.1 6.4 3.5 8.6 1.1
3.0 6.2 6.9 7.6 7.8 1.1
4.0 7.1 6.9 6.2 8.8 1.3
5.0 5.7 7.6 7.5 9.1 1.5
6.0 59 7.8 8.5 8.6 1.5
8.0 7.8 - 10.7 - 1.5
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IEERER (hr) AR

HC-1 HC-2 HR-1 HR-2 P-1
0 14.2 71.1 9.8 63.9 20.5
0.5 96.2 167.8 402.8 1549.0
1.0 139.5 310.7 891.7 1577.0 39.3
L5 257.4 452.8 1022.0 1599.2
2.0 509.5 876.9 1258.3 1626.1 47.7
3.0 623.2 1064.5 1567.3 1627.3 47.0
4.0 661.6 1201.7 1602.6 1641.6 58.8
5.0 7413 1201.8 1621.4 1662.1 44.0
6.0 831.5 12203 1638.2 1666.0 51.5
8.0 910.6 1647.0 - 53.3

HC-1 13 8- 07 M3 —il; HC-2 XM M% Mah(& 2 2.

HR-11E 8- 07 2¥RMF % ill; HR-2 ZERMG RME 2 210).
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(hr) HC-1 HR-1 P-1
0.0 43.2 403 51.6
0.5 28.5 243
1.0 18.5 19.7 20.2
L5 12,1 13.4 -
2.0 8.2 7.4 9.6
3.0 4.2 4.1 4.8
4.0 3.7 3.0 6.7
5.0 3.4 3.6 24
6.0 5.9 6.0
8.0 6.8 7.4 53
HC-113 -0 F 2 imMa—W; HR-11EB-HOF WM&

P-1id Ly B/X— L.

16 Ha
10
~3
. 1@ ®
g —oto : L5
: 8- /"o- -12 é‘ -3 §
B /6 | & g
~ 4 3o > g
ger g _o 7 8% L&
£ / P g =
> I o e S
LU Mg € €
> tal
7y SV SO | e
2t ,’é 5 2 <2
/ -
s o 2 1
1 1 1 1 0
0 2 4 6 8 0

Thermal treatment time (hr)

03
treatment at 180 O (HC).

Time course of POV, TBA value and (3-carotene concentration in a (3-carotene added corn oil under thermal

Curve 1 (O-O), POV of HC-1 (43 mg % (-carotene) ; 2 (®-@), POV of HC-2 (no carotene) ; 3 (O--O), TBA
value of HC-1 (43 mg % (-carotene) ; 4 (©--©), TBA value of HC-2 (no carotene) ; 5 (®-®), (-carotene

concentration of HC-1.

0000000000000 oOoooooooo
0000000 HPLCOOOOOOOOOOOOO
oooop-00000180000000000oog
00000000 o000 Rt0=9.33min[1] O
O00o00ooooom@mOosmOuo300000s-o
goooooobobbooboobooboobo

000 Rt=9910000000000OOOB-O0O0
goboooobobooooooboobboobooboon
o0o0oooooooooooooop-0000
00000 O0ODODOODODOO0OOOOODOD
ooo0ooooOoooooDoooooooop-o
0000000 U00ooooooooooooo30d



362 gogooooodan

12
q
— 3
-0 - f=f=HG--—o
P p":8: le 1a
10K / = =
! / 1 g Q
pl i < =
= gt /p mE 13§
»® | / o (=D
% A = b3
™ I >
S eH\@ 3 &
S w <
I3} 18 & 12 =
E |l - S
z afi | 1€ ©
8 ,' ] > M
1P 5 a5 13
Iy 1 b
1 1 1 1 o 0
(o] 2 4 6 8

Thermal treatment time (hr)

0 4 Time course of POV, TBA value and (3-carotene concentration in a 3-carotene added rapeseed oil under thermal
treatment at 180 O (HR).
Curve 1 (O-O), POV of HR-1 (41 mg % (-carotene) ; 2 (®-@), POV of HR-2 (no carotene) ; 3 (O--O), TBA
value of HR-1 (41 mg % [-carotene) ; 4 (©--©), TBA value of HR-2 (no carotene) ; 5 (®-®), 3-carotene
concentration of HR-1.

N

Retention time in minutes

05 Time course of HPLC pattern of (3-carotene added in rapeseed oil at 180 O thermal treatment.
Time of thermal treatment; chromatogram A, 0 hr ; B, 1.5 hr ; C, 3 hr, D, 6 hr. Peak 1, 3-carotene ; 2, an
unknown product at thermal treatment.
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A Study on the Antioxidant Activity of f/—Carotene added to some Edibl Oils (3)
A Comparison of Per-oxidation Effects between Light Irradiation and Thermal
Treatment

Shigeaki TAKAGI and Taeko MIYAKE
(Accepted Nov. 8, 2002)
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Abstract

The antioxidant properties of some edible oils mixed with g—carotene were studied with both light
and thermal treatments . Per-oxidation (POV) and thiobarbituric values (TBAV) showed that light
treatment caused the typical oxidative degradation of unsaturated fatty acids . On the other hand, POV
hardly increased for eight hours with thermal per-oxidation at 180 O, while TBAV increased rapidly
and was accompanied by the rapid fading of S—carotene. Further analysis by HPLC revealed that 8-
carotene quantities (peak area) decreased rapidly and was accompanied by the appearance of a small
peak with slightly longer retention time. The viscosity of the oil did not rise under these conditions.
The fact that the life span of the fatty acid hydroperoxide is much shorter with thermal treatment than
with light irradiation, may explain the differences in the time courses of POV and TBAV with these
treatments. Since the degradation of S—carotene was accompanied by a simultaneous increase in TBAV,
it can be deduced that S—carotene degradation is closely associated with the oxidative degradation of

hydroperoxide.
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