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Abstract

The effect of lipoxygenase(LOX) on the oxidation and co-oxidation of lipid fraction was studied in the model sys-
tem of rainbow trout. For the reaction in model system 1 g of lipid fraction and 50mL of enzyme extract(LOX, 140
unit in 50mL phosphate buffer solution at pH 7.4)), which were obtained from rainbow trout, were homoginized
in the presence of Tween 20 and kept at 23C for 3 days. The activity of LOX was decraesed to 43% of its initial
level during the reaction in the model system. The initial composition of rainbow trout lipid was showed to be consi-
sted of trigliceride(TG ; 82%) and free fatty acid(FFA i 0.1%), while this converted to 59% of TG and 20% of
FFA, respectively after reaction in model system. Change of fatty acid composition was also observed and the content
of linoleic acid, one of the major fatty acids, was decreased to 13% from 54 % in the content of total fatty acids
after reaction. The carotenoids in rainbow trout were composed of 0.4% q-carotene, 1.6% f-carotene, 80% cantha-
xanthin, 7% lutein and 11% zeaxanthin, thus the canthaxanthin was the major component. This canthaxanthin was
the most degraded carotenoid by lipoxygenase catalyzed co-oxidation during the reaction. On the other hand the toco-
pherol isomers found in the rainbow trout were a- and B-tocopherol, and a-tocopherol had a higher degradation rate
by the lipoxygenase catalyzed co-oxidation than that of B-tocopherol in the reaction of model system.

Key words  rainbow trout lipid, lipoxygenase, oxidation and co-oxidation, tocopherol, carotenoid
A = T B0 &k g3 g8 w1z s A84 wig
- Mg XY OB YEE E4S 2430 duA g

=

AE&l EAshe e EA Aol AR At v oo A Azt Be MAE T AL FE

t C;)nesponding author
70/ B3 A]



Az o wH7 Fof

astxanthin?} tunaxanthin®} #-& 7t2E|xo|olm, wH
A Za’llof A BhAl Rl A7 2Z2Ea B sty gk
ol% vhizE] ol o] Mo el B w glof ¥, L
Fojopstulo A Ao 2| A Aol Al 7L ofg}lE kel 2
43+ 12-hydroxyeicosapentaenoic acid2 H#A|7IRE
o] H4% 12-lipoxygenasegtil FHT v} Qlrkt F27Y
Fojol dzgtel ol gl EAAGolH e BEXESATAE A
stalo] 0]d hydroperoxide® #/4J3h o] hydropero-
xidew ®&l5o] MHHE U= carbonylS A4S B
07h glep, olsjol s goje] Aol TH2Ewol=el can.
thaxanthin® WE}—7}2El0] Qlon® EHE FolMe
otif— 9} 7inp— B A o] $Hirle] vkl B8k
ojg} o] FAN Folw JtRE|mo|=9} EAHE2] co-
oxidationo]l wAw 2lEAAGolAe] G A A
A9 wgs wAsy] Y3 F& A 2yl Aadeldt
A7t Sich U}E}H 2 Ap A EAN Fofolla 2] EA
Aot & F238ko }749* FAN Fo] A 9hg-A]
AN E-7 el & Ellcol=9l BEaH g Ahalek
A A 249 tﬁﬂ 58 HESA

i 2

2 A3 A Ab Z AR A
ofoj ol AH Hoflel FMARR AMEIAE 12| 2
AM3 EF A4+ Sigma Chemical Co.,(ST. Louise, MO.
UsA)ellA Z12lx 7e} A|%E-2 Fluka Chemical Corp.
(Ronkonkoma, NY, USA)olA 743ttt

FR7H S0 2IZAA o] =2

FAN Fole) g REukg FHsha] Ak 100gol el
0.05M— 91t SH&&A(pH 7.4) 400mlE 7} & #3
3 o 15000xgoﬂ*1 1585 ddEasgen o
W 2 4CE fASA fAEEEte] oyl AE
& mllhporei ofutsled ZE Mo R o] REHT,

AN £0{9 xHH
FAN Fofe Abzkol
methanol=2 : 1) & 164

Z 9l FAUIS QEA|AE

thdk sujake] &l (chloroform :

& ApEAE FE8 89

Aol Agtoll thE Lipoxygenasee] F%

A AT Bl AEe 333 A 197 FAN ol
o] Azto &3 ZHALNE 50ml(140 unitZ 2H)E
Azt Zebeizo] ©@al o] Tween20& 05%F%7t 5
=2 Hvhe & E#sle] & 3 #AFA o 230
ge7lo) 4] 37 Bk AT 2T EE 549 50mlE
dxjzlste] 2243 A7 ok A9 TS HEsch

FI2E|0|=Q ETHEe £& 9 HPLC BMTA
7t2Elxo|lE 3 EFHEY F27 0|59 HPIC ¥
Z74E Kinsella SolA2] HolAel go] AAstag®,

bS]
=AM

A|eralol 24
Agarel A B SO Bl Agon T4
We] QEEAENS Stah'h'Y el Eate] 22 4
A3t
Zot 9 &
2IZAALIOIH S B Bzt

BN ol dzelM e FAAVelAE FEE

LIPOXYGENASE ACTIVITY (UNIT/100 G WEIGHT)

A A ]
0 1 2 3
TIME , DAYS

Fig. 1. Changes of lipoxygenase activity in crude enz-
yme extracts from rainbow trout skin during the
reaction at pH 7.3, 23T and for 3 days in mo-
del system.
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Table 1. Changes of lipid composition in rainbow trout
lipid after 3 days of reaction at 23T in model

system
Lipids Intial*  Heat-treated enzyme** Enzyme**
Diglyceride 0.7 0.7 7.5
Unknown 4.7 4.2 3.3
Free fatty acid 0.1 0.6 19.6
Triglyceride 82.3 83.4 59.1
Esterified sterol  11.8 10.7 10.5

* Originals ; before the enzyme treatment
** Enzyme extract or heat treated enzyme extract from
rainbow trout was added in model system.
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Table 2. Changes of fatty acid composition in rainbow
trout lipid after 3 days of reaction at 23C in

model system

Fatty acids [Initial* Heat-treatment enzyme* enzyme*
12:0 1.4 0.2 0.9
14:0 0.2 0.1 3.2
15:0 0.2 trace 0.1
16 .0 18.8 17.7 21.5
16:1 0.2 0.2 10.7
18:0 0.9 0.6 4.6
1811 159 15.4 34.3
18:2 54.3 57.3 12.7
20:0 0.1 trace 0.3
2001 7.4 8.0 4.9
20:2 0.2 0.2 4.3
204 0.3 0.3 2.0
2215 0.1 trace 0.5

* See legend in Table 1.
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Fig. 2. Typical HPLC chromatogram of carotenoids in
rainbow trout lipid.
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Fig. 3. Effect of lipoxygenase related co-oxidation on
the contents of total carotenoids (above) and
canthaxantin or xanthophyll(below) in rainbow
trout during the reaction in model system(see
condition in Fig. 1 and legend in Table 1)
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Fig. 4. Effect of lipoygenase related co-oxidation on the
tocopherol contents in rainbow trout during the
reaction in model system(See condition in Fig. 1
and legend in Table 1)
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