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Extraction of Fish Qil from Viscera of Channel Catfish through Potassium-method

ZHANG Wei-wei, LU Jian-feng*, JIAO Dao-long, LIN Lin, WENG Shi-bing, JIANG Shao-tong
(College of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract : Fish oil is usually extracted from the wastes during fish processing. In this paper, fish oil extraction from viscera
of channel catfish, Ictalurus punctatus, through a modified potassium hydroxide hydrolysis method, was investigated. The best
extraction efficiency was obtained at the hydrolysis condition of pH 7.0, 1:1.5 of viscera-water ratio, 65 ‘C for hydrolysis
temperature, 35 min for hydrolysis time, 4% potassium chloride, and 10 min for salting-out. The extraction rate of fish oil was
up to 82.09% under this optimal condition. The relative content of saturated fatty acids accounted for 20.59% of total fatty
acids. The relative content of monounsaturated fatty acids and polyunsaturated fatty acids were 54.48% and 15.18%, respectively.
The ratio of n-3 to n-6 polyunsaturated fatty acids is 3.29, which was higher than that of other fresh water fish. Therefore,
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viscera of channel catfish provided a good resource for fish oil production.

Key words: Ictalurus punctatus; viscera; fish oil; extraction; fatty acid
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Table 1 Basic components in viscera of channel catfish (x £ s)

D% Ko & HLE I x Koy

JitiE 73 4(%) 60.76 + 0.148 8.58 & 0.058 28.14 + 0.071 0.83 £ 0.028
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Fig.1 Effect of pH value on extraction rate of fish oil from channel
catfish
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Fig.2 Effect of hydrolysis temperature on extraction rate of fish oil
from channel catfish
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Fig.3 Effect of hydrolysis time on extraction rate of fish oil from
channel catfish
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Fig.4 Effect of potassium chloride amount on extraction rate of
fish oil from channel catfish
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Table 2 Factors and levels of orthogonal test
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Table 4 Variance analysis of orthogonal test

K% i ZE 775 H Fu Fis BEN
A 12.149 2 4.339 Fo122=9.000
B 2.800 2 1.000  Foose2=19.000
C 27.419 2 9.793 B
D 25.927 2 9.260 LhEs
R 2.80 2

7K — =
AJKARI ] (min)  BKARRE(C) CpH D Zh#rif[il(min)

1 30 60 7.0 8

2 25 65 6.5 12

3 35 55 7.5 10
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Table 3 Results and analysis of orthogonal test
RS A B C D (%)

1 1 1 1 1 74.52
2 1 2 2 2 74.09
3 1 3 3 3 81.24
4 2 1 2 3 75.66
5 2 2 3 1 77.11
6 2 3 1 2 76.47
7 3 1 3 2 79.46
8 3 2 1 3 82.09
9 3 3 2 1 75.37
K 229.85 229.64 233.08 227.00

K2 229.24 233.29 225.12 230.02

Ks 236.92 233.08 237.81 238.99

ki 76.617 76.547 77.693 75.667

ka 76.413 77.763 75.040 76.673

ks 78.973 77.693 79.270 79.663

R 2.560 1.216 4.230 3.996
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Table 5 Physical and chemical properties of fish oil from channel

catfish
FiAb bR e 25 1 — kit bk
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o B AT B84 2

ok HAT o Rk, LA a3l 1 B
A il i Rk T o BRI vk
21t (mg KOH/g) 37.50 <8 <15
i S Ak 18 (mmol/kg) 1.35 <6 <10
IRy Bk R4 (%) 1.37 <0.3 <05
AUEPELS T (%) 0.18 <03 <05
fiflfii (g 12/100g) 84.18 =120
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Table 6 Fatty acid compositions of fish oil from channel catfish

75 W R 2H AHx 2 (%)
l CIA:U 149
2 Ciso 0.16
3 Cioitns 0.61
4 Cioitn7 3.17
5 Ciso 13.39
6 Ciro 0.32
7 Cisians 0.16
8 Cisns 0.30
9 Cisn7 12.35
10 Cisins 47.19
ll CIB:U 504
12 CZO:Sn-3 049
13 Caoans 0.19
14 Cao:an7 0.50
15 Caon7 0.53
16 Cao:1n 2.86
17 Ca00 0.19
18 Caons 0.66
19 Cazn 0.65

oAt 9.75

X SFA LRI 7 1 20.59
T UFA RNF i BT 69.66
L MUFA(RALFN i 17 18 54.48
SPUFA(Z A R)15.18
¥n-3 ZAEANRIR 1.15
¥n-6 R ALAINR TR 0.35
>n-3/ Xn-6 3.29
EPA/DHA 0.74
3 & i

BEAUCSCRMI I Tk fE g, SRk sy, K
o, AEHL R 5l 8.58%, IR A ik 3 28.14%,
eI A RSk R, BRI S R R A R =
MR g e, v DUAE R RaF B RE . B2 4 e B
SRR A R R SR R R T4 R L 115, SR
FH 4%, JKARINE 35min. KA 65°C. pHT7.0. #h
HrIRF[E] 10min, fEUC4AF N, #2M#FILF] 82.09%. &
TR EUAC A N Rty A R L0 R 0, B Rk
RS R W, 5 Bk — P IR R (A B e B R
B, SR A EE), LA T s HmER. £
GC-MS Kl 4 #7, VAL gl b 220 54 19 FPAIE
JU TR o L v R R I 07 PR R AN IR I R 40 ) A 20.59%
69.66%, AR 2 AN IR RITIR 733 4 54.48%-
15.18%, JLH EPA I DHA [f15 543 %4 0.49%. 0.66%,
i £n-3/ £n-6 KL 3.29.
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