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Antioxidative Effect of Commercial Lecithin
on the Oxidative Stability of Perilla Oil
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Abstract

The antioxidative effects of the six commercial lecithins, tocopherols, citric acid and ascorbyl palmi-
tate on refined perilla oil were inverstigated by active oxygen method (AOM, hrs at 97.8C) and oven
test. Except for the lecithin 1 (aceton insoluble content 55%), the induction time on perilla oil treated
with commercial lecithins at 5% level was longer than that of refined soybean oil. When the concentra-
tion of lecithin (0.5, 1, 2.5, 4 and 5%) in perilla oil was increased, enhanced the antioxidative effect
at AOM and oven test. Lecithin also showed synergistic effect with the mixtures of tocopherol, citric
acid and ascorbyl palmitate. The antioxidative effect of y-rich-tocopherol on perilla was higher than
that of 8-rich-tocopherol or mixed tocopherol.
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Table 1. Changes of the induction time of perilla oil
depending on the lecithin products and concentrations

Lecithin 0.5% 1% 5% 10%
IT™ IT R"l” IT RT IT RT IT RI1

Control 2

& 16 08 4 2 8 4 17 85

II 31 16 5 25 18 9

i1 4 2 6 3 24 12

1\% 4 2 69 35 21 105 -

\ 42 21 5 25 19 95

A% ! 42 21 61 31 17 85

UIT: induction time, ¥RT: relative time, *: see the text.
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Fig. 1. Effect of lecithin products and concentrations
on the oxidation of perilla oil by the oven test at 60
°C
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Fig. 2. Effect of lecithin products and concentrations
on the oxidation of perilla oil by the oven test at 37
0(<

Table 2. Combined effect of induction time of tocophe-
rol, lecithin, citric acid or ascorbyl palmitate on the
perilla oil determined by AOM

Tocopherol”  Lecithin ~ Citric  Ascorbyl IT RT
acid palmitate
(ppm) (%) (ppm) (ppm)

0 0 0 0 2 1

TI 50 1.0 50 250 116 58
100 1.0 50 250 11.0 5.5

200 1.0 50 250 10.5 53

400 1.0 50 250 10.2 5.1

T 50 1.0 50 250 9.2 4.6
100 1.0 50 250 9.0 4.5

150 1.0 50 250 8.3 42

200 1.0 50 250 74 3.7

T.I01 50 1.0 50 250 12.3 6.2
100 1.0 50 250 123 62

400 1.0 50 250 135 6.8

600 1.0 50 250 134 6.7
*TI80%); a-toc: 0~3%, B-toc and y-toc: 45~55%, &-toc:

45~50%, T11(40%); a-toc: 7~15%, B-toc and y-toc: 60~
70%, d-toc: 20~30%, T.III(8O%); a-toc: 0~3%, B-toc and
y-toc: 65~75%, d-toc: 20~30%.
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Table 3. Changes of induction time of perilla oil deter-
mined by AOM test at the varying concentration of le-
cithin, tocopherol, citric acid and ascorbyl palmitate

Lecithin  Tocopherol  Citric Ascorbyl IT RT
acid palmitate
(ppm) (%) (ppm) (ppm)

0 0 0 0 2 1
0 0 50 0 25 13

0 0 0 250 6 3
0.5 0 50 250 126 6.3
0.5 200 50 250 135 6.8
1.0 200 50 250 15 7.5

1.5 200 50 250 16 8
20 200 50 250 21 105

Table 26l 4]0} 7o &A1&l 1%, 7214} 50 ppm, ascorbyl
palmitate 250 ppmel] EF )| E9] Hriekst FA v 7}
7t o2 ArRaE A, fRlo e gHarksieEe ok
S F 8>y>P>a welgke o|EWike e EXHE

% y-tocopherol®] 74 B|go] E& HEo 4t}
a37F 7P Eeddh ele AEY A 47
A BESY] g dag SasAE #a vk

AHE A71E B o E7]8el M Bl R E e
y-tocopherolo] bzt o] grh= AL ojvlsle Z3el
A=}k &9 §-rich-tocopherol(T. D& 3H4k3} Ak
A77F 719 gledew a-tocopherolo] &% mixed to-
copherol(T. II)-& 34tst #go] ZtaHAr} F £7]
Eol| A4 a-tocopherol-& $38)8 FF4H8AS 447
A2 Aadt Table 3¢ & 4 fﬂou Aea £
% E7]5l 71 333 e] wolwt y-rich-tocopherol
(T. 1) 200 ppm, <34 50 ppm, ascorbyl palmitate
250 ppmell Table 18] Azl E7]5el 7H4 4kg
Hol Fobul EFfgmt I WHE FE=EHI A
Astelr}, dlAl-e] ofe] 7MY £F absiHE Fb
stgdow, Table 12} w]@dte] fxA|7be] A F7H3F
A=z Ro} EFHE, T4k ascorbyl palmitate ‘391
EEEL S AT gt AdsE) dF

o 5 ek zev BE AWM #HA "ol 3;}"&34
Aol glix] o}A gel==A] gbgkw 3} tocopherol F
AWl 4] a-tocopherole] thE EZA R} 71ak ksl
&yt sl A% vejs] & o Horwitt 509
o] 23} zFo] a-tocopherole- in vztroOIIH-J gAkskAl 1}
BAYe] 7R oR 03114‘11:0 Hrlsfol Aol A 2=
B53} xubale] chepo 2 Fidl E7159 FabEy S
FAF 5 qleee) Y4

2 o

E7)29] Aslerd A At

o' ¢ o

-9 9)8 primary antioxi-
dant® o] &3t ¥ 7}z Abg]

o
4 #HAde] 23HE

Foshsl2) A 239 A3 5 (1991)

o4k, ascorbyl palmitate 59 3atstdl U AASAE
Hrlsle] B7|52] Ashabr i3 9 A5asE AOM
2185 OVEN Algle] 9jste] vl odstgdct. AOM
Alzke] 2217k]1 E7] 8l 5%2 444 ]"]‘f"_% A7t
e w TR [ A)Eake] 8A12kel RS Al 9sha
AOM ~#Jzte] 16417kl AHAl of 752 WE*VJ X}
Ag} A" F2F ¥ Fxe o AOM A1Y =
Aol 2 o] AkslerA st 60, 37C OVEN Aol 49 4t
st A frAlRh AYATE el ERHEL
ol §A o] A$-ok= t}27) y-rich- tocopherol°] 8-rich-
tocopherol# mixed tocopherol& #7}3F %S Hr} &
Absd azr) $astddch =g E75 3“*1""«] A7}
gs 271 FE FEAzZ] FiEd o @Al
g B398, T4k ascorbyl palmitatee] &3H&2
Asarl A=A

HAlel &
2 A7E Slol Amst 42 E obrlA Wk HANMAE
(B FRBIRATe) FEFES B 2elw A7)

5
957 gy

Aol

e

Ho

1 wbad A, ghAds): Al 4] n-3A B ESA|ate] Se-
rum Lipoprotein® 2| AzxAd| v]x= 38k =i
&rs)=], 21, 61(1988)

2. ISR, SfEEL, BTHE IWBEFAR, UK
A, B, N EERT, BELral, SFE B
o-3BETMIENE o) /L OB S SAEYDIE
L £z X4 7 7 (Rat) b KIBRIEOMEH, BRDOH 0%,
153, 103(1990)

3. Hashimoto, A., Katagiri, M., Toril, S., Dainaka, J., Ichi-
gawa, A. and Okuyama, H.: Effect of the dietary a-
linolenate/linoleate balance on the leukotriene produ-
ction and histamin release in rats. Prostaglandins, 36,
3(1988)

4. Coscina, D.V., Yehuda, S., Dixon, L.M., Kish, SJ. and
Leprohon-GreenWood, C.E.: Learning is improved by
a soybean oil diet in rats. Life Sci, 38, 1789(1986)

5. Neuringer, M., Connor, WE., Petten, C.V. and Bas-
tard, L.: Dietary omega-3 fatty acid dificiency and vi-
sual loss in infant Rhesus Monkeys. J. Clin, Invest,
73, 272(1984)

6. Shimokawa, T., Moriuchi, A., Hori, T., Saito, M., Naito,
Y., Kabasawa, H., Nagae, Y. and Matsubara, M.: Effect
of dietary o-linolenate/linoleate balance on mean sur-
vival time, incidence of stroke and blood pressure
of spontaneously hypertensive rats. Life Scz., 43, 2067
(1988)

7. AR SHMEE EREE FRE  EmIsE -
%, R, p238(1986)

8. ol &= Al¥H ! o U]‘Qﬁl 1 g 57 le° ’:}i}"&

RS IOTASS | JJ,zﬂ, oA, 31813 %) , 706
(1989)



10.
11.

12.

13.

14.

15.

Ax=e] Absia)

L A7HY, AR AN e Sjgk S71%sl askel

A & aEFFE3R, 22, 61(1990)
AT L A EFFFE(01988)

Bhatia, LS., Kaur, N. and Sukhija, P.S.: Role of seed
phosphotides as antioxidant for ghee (butter fat). J.
Sci. Food Agric, 29, 747(1978)

Dziedzic, S.Z. and Hudson, B.J.F.: Phosphotidyl etha-
nolamine as a synergist for primary antioxidants in
edible oils. /. Am. Oil Chem. Soc, 61, 1042(1984)
Lee, J.H., Fyjimoto, K. and Kanerta, T.: Peroxide-de-
composing activities of antarctic Krill lipids and cer-
tain other oils. Agric. Biol Chem. 47, 2001(1983)
Miyazawa, T., Yamaguchi, M., Lee, ].H., Fujimoto, K.
and Kaneta, T.: Decomposition of lipid hydroperoxide
by choline and ethanolamine. Agric. Biol. Chem., 48,
1375(1984)

HEE—-IQ AL L T BR OARYRAEWTR

16.

17.

18.

19.

20.

255

SHER R, p.65(1984).

Morrison, WR,, and Smith, L.M: Preparation of fatty
acid methyl esters and dimethylacetals from lipid with
boron floride-methanol. J. Lipid Res., 5, 600(1964)
Tanabe, K., Yamaoka M. and Kato, A.: High performa-
nce liquid chromatography and mass spectra of tocot-
rienols in rice bran oils. {tE8, 30, 50 (1981)
Frank, J., Geil, J.V. and Freaso, R.: Automatic deter-
mination of oxidation stability of oil and fatty produ-
cts. Food Technol, 36, 71(1982)

KHFT  WiERR Hike 20 Bk £EE, p.120
(1977)

EWEIE | Bioscience
(1987)

Series #ft. {LEREA, pb4

(1990 104 30 A



