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Table 1. Recovery of antioxadant in fish, fish feed
and fish meal by HPLC analysis

Recovery (%)°

| No. of |
Sample” 4 Mean=*S8.D.
rephcate , |
BHT BHA
Fish muscle 6 944326 101.3134
Fishery feed 6 99,1452 00.9=x3.1
Fish meal 6 [01.1x£7.0 01.5+2.0

¢ Amount of each antioxidant added to sample was

2.000 ug.

® Recovery=—amount of antioxidant detected /| amount

of antioxidant added.
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Table 2. Antioxidant cultent 1n the coutured fish

Concentration” (ppin)

Sample (No.)

BHT BHA
Tiger prawn (12) muscle ND ND
hepatopancreas 3913 ND
(0.8 - 9.4)
Fel (12) muscle ND NI
itver (J.8:-0.4 ND
(ND - 1.8)
Milktish (12) muscle ND ND
liver 57228 ND
(0.2 12.3)
Black bream (12) muscle ND ND
liver 2.6 1.6 ND
(0.4 - 8.2)
Carp (10) muscle ND ND
hepatopancreas 0.4=x0.2 ND
(ND-1.2)
Tilapia (10) muscle ND ND
hver 0.3+0.2 ND
(ND —0.8)
“ Mean=S.D. (range of concentration) and ND = not detected.
| Table 3. Antioxidant content and hipid quality of fish teed
o Concentration (ppm) Lipid quality
Sample (No.) | | T S | v
BHT BHA POV{meq/Kg)* TBA(mg/Kg)’ AV(mg/g)
Shrimp feed (3) 26.618.4¢ 0.91+0.4 54+0.4 139457 235481
% (8.3 ~ 40.4) (0.2 --2.2) (1.6 - 12.6) (8.5~ 20.2) (18.8-32.1)
Eel feed (6) 34286 ND* 22 8+214 31114 40.1420.6
(12.2 - 59.8) (14.4 - 5(.6) (20.5 ~44.5) (30.4 - 70.4)
Milkfish feed (6) 14718 ND 9.5 14.6 222348 30.6:+12.6
(3.4 - 28.8) (11.2 —44.4) (12.5 - 34.4) (26.4 - 45.5)
i Trout feed (4) [2.7+54 ND 15110 [5.516.8 39.1:+12.4
(4.4 - 258) (02.2 — 3.4) (8.9~ 25.5) (28.3 - 50.8)
Garp feed (6) 8.6+34 ND 247+ 258 2974139 328188
(4.4 - 16.6) (8.6 - 60.5) (23.4 - 45.6) (25.6 — 55.6)
Tilapia feed (8) 2.4+08 ND 198226 285185 3421204
(ND —-6.2) (12.6 — 52.2) (24.6 — 40.2) (16.8 — 66.6)
f Perch feed (4) 6.5:£4.0 ND 7283 122231 12.4%+6.2
(2.4-14.1) (2.4 - 20.6) (6.4 - 16.0) (7.8 - 24.4)

“ POV =peroxide value (milliequivalents of free iodine 1odine per Kg oil).

b TBA =thiobarbituric acid number (mg of malonaldehyde per Kg feed).

¢ See footontes i Table 2.

© AV=acid value (mg of potassium hydroxide consumed consumed per g oil).
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Table 4. Antioxidant content and lipid quality of fish meal

Concentration (ppm)

Sample (No.)

Lipid quality

BHT BHA POV(meq/Kg)* TBA(mg/Kg)? AV(mg/g)’
Local brown fish  32.0+=16.8¢ ND* 27.918.6 427113 42.6EK.6
meals (10) (11.2 - 78.6) (5.6 - 51.2) (28.8 — 64.8) (35.7 - 70.1)
Peru brown fish 30.1£11.5 1.6x1.1 39.11224 54.620.6 40.7x22.5
meals (6) (6.6 — 64.4) (0.2 -5.2) (12.6 — 78.4) (10.9 — 84.4) (25.6 - 66.8)
Chile brown tish  47.1%x20.7 0.930.8 42 4121 48.5120.2 42.6114.6
meals (5) (12.3 - 150.0) (ND — 35) (16.3 — 85.6) (10.2 — 88.6) (28.1 - 59.2)
Japanese brown 5.601.2 ND 20.13.8 34.6X18.6 43.416.8
fish meals (5) (1.2 -14.3) (15.6 - 28.4) (16.2 — 58.4) (25.6 — 56.4)
Norway white ND 1.2+1.4 14014 242412.6 23.6£8.7
fish meals (4) (8.2 29.7) (6.6 — 36.8) (6.2 - 34.6)
Alaska white [0.7+44 ND 14.6139 19.435 26.516.8
fish meals (4) (2.7 - 25.3) (7.2 - 29.4) (4.6 — 28.2) (13.3-42.2)
“7¢ See footnotes in Table 3.
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Level of Synthetic Antioxidant in Cultured Fish and Fish Feed

DENG-FWU HWANG, JUI-HSING LIN AND HONG-MING CHENG

Department of Marine Food Science, National Taiwan Ocean University, Keelung, Taiwan, R.O.C.

ABSTRACT

Attempts were made to determine the level
of synthetic antioxidants and hipid quality in fish
feeds and in cultured fish in Taiwan. Sixty -
eight samples of six fish species, thirty - seven
feed samples for seven fish species and thirty-
- three samples of fish meal from six countries
were collected from markets and/or from manu-
facturers, and analyzed. It was found that BHT
(dibutylated hydroxytoluene) was the major anti-
oxidant n cultured fish, fishery feed and fish
meal. BHT level ranged 0-12.3 ppm, 0-59.8
ppm and 0 - 150.0 ppm 1n fish hver (or shrimp

Key Words . Antioxidants, BHT, cultured fish, feed.
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hepatopancreas), feed and fish meal, respective-
ly. There was no residue of antioxidant in fish
muscle. The lipid quality of fish feed was as fol-
lows : peroxide value (POV) 0.2 - 60.8 meq/kg,
thiobarbituric acid (TBA) value 6.4 - 45.6 mg/kg
and acid value (AV) 9.8 - 66.6 mg/g; and for fish
meal POV was 5.6 - 85.6 meq/kg, TBA value 4.6
- 88.6 mg/kg and AV 6.2-70.1 mg/g. There 1s
no safety concern on the synthetic antioxidant
residue 1n cultured fish, fish feed and fish meal.
However, the lipid quality in fish feed and fish
meal should be improved.



