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Effect of Lipoxygenase, B -Carotene, a -Tocopherol and Water Activity
on the Oxidation of Linoleic Acid in Starch-Solid Model System
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Abstract

Starch solid model system was employed to investigate the effect of lipoxygenase, # -carotene, « -

tocopherol and water activity on the oxidation of linoleic acid. The rate of oxidation of linoleic
acid by lipoxygenase was increased with the increase in water activity. Addition of p -carotene
and a -tocopherol to this system has been shown to inhibit the oxidation of linoleic acid and
a -tocopherol was more effective antioxidant than S -carotene. However, an increase in the
concentration of @ -carotene was found to have a strong antioxidant effect in the solid model
system. And also the antioxidative action of 8 -carotene was increased with increasing water

activity in this system.
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Fig. 1. Effect of water activity on the formation of
conjugated dienoic acid in starch-solid mo-
del system at 25°C
Symbols : aw0.72(@ — e, A—A)
aw 0.25(0--0, A--A)
Abbreviations : LH ; linoleic acid, LOX ; lipoxy-
genase
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Fig. 2. Effect of different concentrations of B-carotene(A : 1.32~1.35mg p -carotene/g dry solid, B : 0.78~0.
80mg B -carotene/g dry solid) on the formation of cojugated dienoic acid in starch-solid model system

during reaction at 25°C and aw 0.25.
Symbols : A--A LH

o0—0o LH+LOX

A—A LH+B -carotene

® — o LH+p -carotene

Abbreviations : LH ; linoleic acid, LOX ; lipoxygenase



26

Aste 3¢E 29

< Fxo f-72EE syl weAA S
W BAd=Ee CDAR#HCoZ gitsl adE vlmg 2
I Fig. 2B 2t f-712¥e B=7t &
(Fig. 28) Bv} w2 7.9 (Fig. 2B) A== CDA%
go] 24N o] Fo v Bgkm o]Re = Hol o] nt
A AN E f-712RY TV 42 P35
A o] HojgdE ¢ F UAT. F -2
BRI B ASdrE 4N FE713HE YR
W 5t B g mE vhg SAITL o] ERE 23
CDAX/d o] Z3Pslo] ubg 24X 7t o|F2% CDAA
‘dol FA3E oA B -7lEHe] R ¥E
He B2 dro 0d H443) ukgo) B kst
Az 7Eo] BAE Yehy F& AFA
Barimalaa? @] W el M e ZFA|AIGolA] Zuj3}ol A

0.75

0.5

0.25

24 48

A3 - HAFH - 95

9 p-7l2dd A&yl HEd v A St
iz sl 2 ZAutel dXste AP BYoh 8-
7l2d & g s e viwd £ o 723 I
' 2A AT B -71=2" BAE st Y o
FA% oz Q&) wrgA A" walA pro-oxidant
AR E AR 3 ® FHoEE Hstgo R
Q8 AAHE K715 FAC S FFE 2
gz g, =8 729 A& e 2wt
9] ukgol o3 AAEA FrtRctn FHA YA
oo EAgte FtRE kT A "X =
A arAe 3 AFAE methyl palmitate, methyl
oleate 5°] 238 7IRE|xol=e P E FTIH
At Rz YAk,

0.75

0.5

0.25

. [] (] 1

0 48 24 48

Fig. 3. Effect of different concentrations of f-carotene(A : 1.40~1.43mg B -carotene/g dry solid, B : 0.72~0.
75mg B -carotene/g dry solid) on the formation of conjugated dienoic acid in starchsolid model system

during reaction at 25°C and aw 0.25.
Symbols : A----A LH

0----0 LH+LOX

A—A LH+PB-carotene

o —e@ LH+ LOX+8-carotene

Abbreviations : LH ; linoleic acid, LOX ; lipoxygenase
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Fig. 4. Effect of a -tocopherol (1.6mg/g dry solid) on
the formation of conjugated dienoic acid in
starch-solid model system during reaction at
25°C.

Abbreviations : LH ; linoleic acid, LOX ; lip-
oxygenase, @ -TH ; @ -tocopherol
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