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Preliminary Studies on Establishment of Criteria to Evaluate
the Quality of Fish Oil Used in Aquatic Feed

Se-Min Choi, Jae-Won Kim, Kyong-Min Han, Seung-Hyung Lee and Sungchul C. Bai
Department of Aquaculture/Feeds & Foods Nutrition Research Center, Pukyong National University, Busan 608-737, Korea

In the fish oil forced oxidized at 60 °C for 10 days, changes in the levels of peroxide (POV), anisidine (AnV),
total oxidation (Totox), iodine (IV), acid (AV) and fatty acids composition were measured. The levels of POV, AnV
and Totox remained unchanged or decreased after reaching the maximum. The concentrations of polyunsaturated fatty
acids (PUFA) such as Docosa hexaenoic acid (DHA) or Eicosa pentaenoic acid (EPA) decreased with extended oxi-
dation of fish oil. In saturated fatty acids (SFA) like C16:0, their concentration increased with decreasing PUFA. The
ratios of PUFA/SFA and DHA/C16:0 decreased with extended oxidation of fish oil. Using a single parameter of POV,
AnV, Totox, AV, IV, or fatty acids for evaluation of the quality of fish oil may prove difficult. Besides other param-
eters, the ratios of PUFA/SFA and/or DHA/C16:0 could be a good index to evaluate the quality of fish oil.
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Table 1. Composition and quality of fish oil manufactured by E company’

Composition Quality

3-HUFA 26.0% Min. Acid value 0.5 KOH mg/g Max.
Vitamin E 50 mg/100g Min. Peroxide value 3.0 meg/kg Max.
Vitamin A 4000 IU/g Min. Unsaponifiable matter 5% Max.

Vitamin D3 200 IU/g Min.

‘claimed by the producer

oHE o8 o, AEFHL Table 191 YERIAT o &
10 g& AEsIA AH3 F, petri dish(FA73 8 cm)el] & H,
A 82 AUAZI] ) B 60°Co] w0l 0UEE 10Y
7R Y 3o 2 A RE AJF 3] Aol o] &I}

I ESI@7 H(Peroxide value, POV)

POVE= AOAC (2000) ol we}, o-F 1 g& 250 ml 42}
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o} 3| kel g3l A7tk 23t R 0 =ZF 84S 0.5 ml
?47}6}04 upl & Bl 11 A E50] o 1% Fo F
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Fig. 1. Change of color of fish oil versus the time in days of their
oxidation process.
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Fig. 2. Change of peroxide value of fish oil versus time (days).
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ig. 3. Change of anisidine value of fish oil versus time (days).
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Fig. 4. Change of totox value of fish oil versus time (days).
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value, AV)E= Fig. 59 UeRYIth. 044 o]-f+= 1.04 KOH
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Fig. 5. Change of Acid value of fish oil versus time (days).
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Fig. 6. Change of iodine value of fish oil versus time (days).

mg/g Ao, AP7|7HEt st AlRleliA AuHos
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Table 2. Changes of fatty acid composition of total lipid versus time (days) (%)’

. Days of heating at 60°C Plood
Fatty acids — i 2 3 7 5 6 7 8 5 10 SEM?
14:0 5.20% 5.09° 5967  7.69™  7.08%  7.53% 7.82%  8.05® 944 10.61° 9.05° 0.36
16:0 1590° 1593  17.14° 20.30° 2036 2240° 23.20™ 2440 2647° 28.05 26.66" 0.88
18:0 3.22¢ 3.15° 3.17° 3.46% 3.72¢ 4.12¢ 430"  4.62® 473 4.75 4.90° 0.15
SFA 24329 2517° 2627 2845 31.16° 34.05* 3541°  37.07° 40.64° 43.41° 40.61° 1.35
16:1 549, 5.59¢ 5.77° 6.04% 649"  695% 7.50° 8.04% 7.97° 8.38* 7.84° 0.24
18:1 20548 20.97%  21.48" 21.78°  24.75'  26.15° 27.86° 29.37° 29.75* 27.14°  30.40° 0.85
20:1 416" 433" 4.24° 448" 5.12% 5.48® 5.66" 5.48®  575° 5.90* 6.39° 0.17
Monoene  30.19"  30.89" 31.49° 3230° 36.36° 38.58°  41.02° 42.89° 4347 4142 44.63° 1.22
18:2 3.12° 2.79% 2.82, 2649 291" 2.38¢ 2.80%  2.68¢ 235 2.28¢ 2.26° 0.06
18:3 1.86° 1.73® 1.81° 1.54%¢  1.66™° 1.45% 1.30% 1.13¢ 0.87 0.81f 0.80° 0.08
20:3 0.11* 0.11° 0.11"*  0.08,  0.00° 0.07° 0.05° 0.02¢  0.00° 0.00¢ 0.00° 0.01
20:5 1337 1335 13.02*  9.71° 8.99° 7.07° 5.36° 3.91° 2.341 2,02 2.02° 0.96
22:6 19.16*  19.05° 17.12° 14.66° 11.40° 8.83° 6.67° 5.328 3.85" 346" 3.75" 1.37
Polyene  37.62° 37.03" 34.88° 28.62° 24.96° 19.8° 16.18" 13.06¢  9.41° 8.57 8.83 2.44
PUFA/SFA 1.55% 1.53* 1.33° 1.01° 0.80° 0.58¢ 0.46% 0.35¢ 0.23 0.20 0.22 0.12
DHA/C16:0 1.21° 1.20° 1.00° 0.72¢ 0.561 0.39° 0.29° 0.22 0.15° 0.12' 0.14° 0.10

"Values are means of triplicate groups, and values in the same row with different superscripts are significantly different (P<0.05).

Zpooled standard error of mean.
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AE A o A ARol= Fo) B Ho] T8 A%
Z2ATIAY #abel] olEtke A7 YR (Lee, 1993), T
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3kl o]l PUFA/SFAS} DHA/C16:09] Bl &= of-f-2 AR 7}
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