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Fig. 1. Photograph of newzea squid.
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Table 1. Effect of adding volumes of phosphoric acid on residual
phosphorus contents, chromaticity and yields in the degummed
-washed viscera oil of newzea squid

Adding volumes Phosphorus Chromaticity Yields(%)
(ml/100 m{ oil) (ppm)  (OD at 469nm) O
Raw oil 495.9 0.414 100.0
0.1 350.1 0.379 715
0.2 239.4 0.339 68.9
0.3 192.1 0.320 68.0
04 194.7 0.336 67.4
0.5 192.6 0.382 67.0
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Table 2. Effect of deacidification condition on acid value(AV),perox-
ide value(POV), chromaticity and yields in acidificated viscera oil of
newzea squid

POV Chromaticity  Yields

AV (meg/kg) (OD at 4690m) (%)
Degummed oil ) 421 14.3 0.336 100.0
Condition:excessiveness-0%, temperature-60°C, time-20 min
Sodium hydroxide 12  0.18 7.9 0.147 48.5
concentration(%) 14  0.20 8.2 0.137 53.6
16 020 8.6 0.129 55.3
18 020 8.3 0.120 57.3
20 018 8.7 0.121 59.5
22 0.20 8.0 0.129 56.3
24 0.20 8.3 0.135 54.6
Condition:concentration-20%, temperature-60°C, time-20 min
Excessiveness 0 0.18 8.7 0.121 59.5
amount(%) 0.2 020 9.2 0.108 59.9
04 020 9.2 0.103 60.8
06 018 9.2 0.096 62.1
08 021 7.0 0.101 61.0
1.0 0.18 6.5 0.105 59.0
Condition:concentration-20%, excessiveness-0.6%, time-20 min
Temperature("C) 50  0.20 10.0 0.100 53.5
60 0.18 9.2 0.096 62.1
70 018 9.2 0.098 63.1
80 018 838 0.099 65.0
20 018 6.0 0.110 65.8
Condition:concentration-20%, excessiveness-0.6%, temperature-60°C
Time(min) 5 020 112 0.107 67.2
10 0.18 11.2 0.097 68.0
15 0.18 9.7 0.097 66.9
20 0.18 8.8 0.099 65.0
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Table 3. Effect of activated clay amount on peroxide value (POV),
chromaticity, yields and sensory evaluation of color in the beleached
viscera oil of newzea squid

POV(mea/ke) Ocl)hr:t"‘:g;‘fl’r’n) Yields(%) ;ﬁﬂz‘t’&n
2% 35 0.073 67.3 1.4™
4% 3.0 0.052 66.7 1.8
6% 34 0.040 66.5 2.6™
8% 2.9 0.030 65.6 3.3
10% 3.6 0.018 65.2 45°
12% 2.9 0.024 64.7 4.6°

YFive scale! 5, similar to color of edible oil on the market; 1, similar
to color of crude viscera oil. The same letters indicate insignificant
difference at the 5% level using Ducan's multiple range test.
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Table 4. Effect of volumes of adding water on fatty acid com-

position and yields of newzea squid viscera oil fractionated with
acetone at low temperature

Bleached Volumes of adding water (mi/100 m/ acetone)

oil 0 1 2 3
14:0 39 3.9 3.8 3.7 3.8
15 : Oiso 0.2 0.2 0.2 0.2 0.2
15:0 04 0.4 04 04 04
16 : Oiso 0.1 0.1 0.2 0.2 0.2
16:0 20.2 19.0 17.9 17.0 15.0
17 : Qiso 0.1 0.2 0.2 0.2 0.1
17:0 0.7 0.8 0.8 0.8 0.8
18:0 1.9 3.0 2.1 2.0 19
Saturates 275 27.6 25.6 24.5 224
16 : 1n-7 5.2 5.0 5.7 5.5 54
16 : 1n-5 0.2 0.2 0.3 0.2 0.1
18:1n-9 14.0 135 12.6 12.6 115
18:1n-7 4.2 33 3.7 35 39
18 :1n-5 0.7 0.5 0.5 0.5 0.3
20:1n-11 0.1 0.1 0.1 0.1 0.1
20: 1n-9 6.0 4.8 5.0 4.7 5.2
20 In-7 0.6 0.4 04 04 0.4
22:1n-9 4.6 4.7 39 35 3.8
22 1In-7 trace 0.1 trace 0.1 0.1
24 : 1n-9 0.4 0.5 04 0.6 0.5
Monoenes 36.0 33.1 32.6 31.7 31.3
16: 2n-4 0.4 0.3 0.3 0.3 0.3
16:3n-4 0.2 0.2 0.1 0.1 0.2
16 4n-3 0.1 0.2 0.2 0.2 0.1
18:2n-6 0.9 0.6 0.5 0.7 0.6
18:2n4 0.1 0.1 0.1 trace 0.1
18:3n-3 0.6 0.4 0.3 0.5 0.4
18:4n-3 0.8 0.9 0.8 0.6 0.9
20: 2n-9 0.3 0.2 0.1 0.1 0.1
20: 2n-6 0.2 0.1 0.1 0.1 0.1
20:3n-3 0.2 04 0.3 0.3 0.2
20: 4n-6 0.9 0.8 09 0.9 1.0
20 :4n-3 0.6 0.3 0.6 04 04
20:5n-3 10.6 11.7 135 14.6 15.3
22 4n-6 0.1 04 0.2 0.2 0.2
22:5n-6 0.3 0.5 0.3 0.3 0.3
22:5n-3 0.3 0.5 0.6 0.5 0.6
22:6n-3 20.0 21.7 22.9 24.0 25.5
Polyenes 36.5 39.3 41.8 43.3 46.3
Yields(%) 100.0 44.3 404 45.9 33.6

Table 5. Effect of deodoring temperature on peroxide value(POV),
sensory evaluation of odor and fatty acid composition in the deo-
dorized viscera oil of newzea squid

Bleached 160°C 180°C 200°C

POV (meq/kg) 3.6 0.8 0.8 0.8
Sensory evaluation” 1.4% 34> 5.0° 49
14:0 3.8 4.2 41 36
15:0is0 0.1 0.1 0.2 0.2
15:0 0.5 0.8 0.5 0.8
16:0iso 0.1 0.1 0.2 0.3
160 189 19.8 19.1 20.1
17:0iso0 0.2 0.1 0.2 0.2
170 0.8 0.8 0.9 1.2
18:0 2.8 2.6 2.8 2.8
Saturates 27.2 29.5 28.0 29.2
16:1n-7 5.0 5.2 55 5.6
16:1n-5 0.3 0.3 0.3 0.3
18:1n-9 14.4 14.7 14.6 15.2
18:1n-7 3.7 38 3.9 3.9
18:1n-5 0.6 0.8 0.6 0.6
20:1n-11 0.2 0.3 ND 0.2
20:1n-9 5.5 5.2 5.7 6.0
20:1n-7 0.6 0.4 0.5 0.5
22:1n-9 4.3 4.0 4.8 3.9
22:1n-7 trace trace trace trace
24:1n-9 0.4 04 0.4 0.6
Monoenes 35.0 35.1 36.3 36.8
16:2n-4 0.5 0.4 0.3 0.2
16:3n-4 0.3 0.3 0.1 0.1
16:4n-3 trace 0.2 0.2 0.1
18:2n-6 1.0 0.7 0.7 0.6
18:2n-4 0.2 0.2 0.1 0.1
18:3n-3 0.8 0.7 0.5 0.8
18:4n-3 09 0.8 0.8 11
20:2n-9 0.1 0.2 0.1 0.2
20:2n-6 0.3 0.2 0.1 0.2
20:3n-3 0.1 0.2 0.2 0.1
20:4n-6 1.0 11 0.9 0.7
20:4n-3 04 0.3 0.3 0.2
20:5n-3 10.5 10.2 10.3 9.9
22:4n-6 0.1 0.1 0.2 0.2
22:5n-6 0.2 0.2 0.3 trace
22:5n-3 0.6 0.5 04 0.3
22:6n-3 20.8 20.1 20.1 19.2
Polyenes 37.8 36.4 35.7 34.0
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YFive scale: 5, very good; 3, fair; 1, very poor. The same letters in-
dicate insignificant difference at the 5% level using Ducan's multiple
range test.
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Table 6. Chemical properties of the refined viscera oil of newzea
squid

(A

Fig. 2. Photograph of viscera oil of newzea squid during refining pro-
cess. (R) raw oil, (G) degummed oil, (A) deacidified oil, (B) bleach-
ed oil, (0) deodorized oil, (C) concentrated oil, (M) oil from
skipjack orbital tissue on the market.

R) @) | (B) ©) © M)

Raw oil Refined oil,
Acid value 44.2 0.20
Peroxide value (meq/kg) 15.8 0.3
Chromaticity (OD at 469 nm) 0.414 0.019
Fatty acid 14:0 3.6 41
composition (%) 15 : Oiso 0.1 0.2
15:0 0.4 0.5
16 : Oiso 0.1 0.2
16:0 18.3 19.1
17 : Oiso 0.1 0.2
17:0 0.5 0.9
18:0 2.6 2.8
Saturates 25.6 28.0
16 : 1n-7 5.5 5.5
16 : 1n-5 0.3 0.3
18:1n-9 14.3 14.6
18 : 1n-7 3.6 39
18 : 1n-5 0.4 0.6
20:1n-11 0.2 ND
20 : In-9 6.2 5.7
20 : In-7 0.4 0.5
22:1n-9 4.7 4.8
22-1n-7 0.1 trace
24 :1n-9 0.5 0.4
Monoenes 36.2 36.3
16:2n-4 0.4 0.3
16 3n-4 0.3 0.1
16:4n-3 0.1 0.2
18 : 2n-6 1.2 0.7
18:2n4 0.1 0.1
18 :3n-3 0.6 0.5
18: 4n-3 1.0 0.8
20:2n-9 0.3 0.1
20 : 2n-6 0.1 0.1
20:3n-3 0.2 0.2
20 : 4n-6 1.0 0.9
20:4n-3 0.5 0.3
20 :5n-3 104 10.3
22 : 4n-6 0.1 0.2
22:5n-6 0.3 0.3
22:5n-3 0.6 04
22:6n-3 21.1 20.1
Polyenes 38.2 35.7
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Refining of Squid Viscera Oil

Jin-Soo Kim*, Jin-Hwan Ha' and Eung-Ho Lee’(Department of Marine Food science and Technology, Gyeong-
sang National University, Tongyeong 650-160, Korea; 'Department of Food Science and Technology, Cheju Na-
tional University,Cheju 690-756, Korea; *Department of Food Science and Technology, Pukyong National Univ-
ersity, Pusan 608-737, Korea)

Abstract : As a part of basic investigation for utilizing by-products derived from marine food processing more
effectively as a food source, refining of viscera oil of squid caught off Newzealand were investigated. In the
process of refining, degumming with 3% of phosphoric acid at 60°C for 30 min was effective in removing phos-
phatides, and optimal condition to neutralize was treating with 0.6% excess of 20% sodium hydroxide solution
at 80°C for 20 min. Bleaching was optimized by adding 10% activated clay and treating for 100°C for 20 min
under vacuum, and deodorizing was done by steam destillation at 180°C for 60 min under 4 torr of vacuum.
Acid value, peroxide value and chromaticity of refined squid viscera oil were 0.20, 0.8 meq/kg and 0.019,
respectively. The ratio of polyenoic acid composition to saturated acid composition of refined squid viscera oil
was 1.28 and its major fatty acids were 16 : 0, 18 : 1n-9, 20 : 5n-3 and 22 : 6n-3.

key words : seafood processing by-products, squid viscera oil, refining condition
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