a S v w
UNUTAURUY

sandtavuvad lvauludarduntiusaely Mmunuanaany

aa Aa)

FZANIIN LHYII0e AN AuAned’ waz nsdani wyana’

Abstract
Laohabanjong, R.!, Tantikitti, C.! and Benjakul, S.?
Lipid oxidation of fish meal stored under different storage conditions
Songklanakarin J. Sci. Technol., 2007, 29(2) : 501-514

Changes of chemical quality and physical properties of fish meal due to lipid oxidation under differ-
ent storage conditions were studied using a 3-factor factorial design (2x2x4). Premium grade fish meal (72 %
protein) was divided into two portions, with and without ethoxyquin, each portion was then stored at either
ambient temperature or 4°C for 0, 1.5, 3 and 4.5 months. The results showed no interaction between 3
factors (supplemented with or without ethoxyquin, at 27-32°C and 4° and storage time) on protein, lipid and
ash of fish meal. Peroxide value (PV) and anisidine value (AnV) increased with storage time with the highest
value in the non-ethoxyquin sample stored at ambient temperature for 4.5 months. An increase of TBARS
was found in non-ethoxyquin fish meal stored at both ambient temperature and 4°C with the highest value
in the sample stored at 4°C for 4.5 months. Storage conditions without ventilation/air circulation caused an
accumulation of malonaldehyde in the fish meal storage at 4°C for a long period. FFA content was highest
in the ethoxyquin treated fish meal stored at ambient temperature for 3 months. At 4.5 months, the non-
ethoxyquin fish meal stored at ambient temperature showed higher FFA content than other samples. Levels
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of TVN of samples stored at ambient temperature decreased with time but those stored at 4°C changed in
an opposite direction, which could be explained by the similar phenomenon as the changes of TBARS value.
Parameters tested by feed microscopic and simple chemical techniques did not show any difference among
fish meal under studied conditions.
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Figure 1. Experimental design for fish meal storage conditions.
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Table 1. Proximate composition (%) of fish meal stored under different conditions'

(dry matter basis)

Fish meal Temperature Storage time Protein Fat Ash Moisture’
(°c) (months)
0 72214092 11.66+0.09 18.97+0.40  2.75+0.13%
1.5 71.10+£0.50 11.38+0.11 18.16+0.17  7.41£0.15°
3 70.64+0.08 11.23£0.05 18.02+0.0  12.630.03'
Without 4.5 67.96+0.20 11.05£0.07 18.62+0.07  8.74+0.05%
ethoxyquin 0 72.2140.92 11.66+0.09 18.9740.40  2.75+0.13°
1.5 70.87+0.28 11.12+0.07 18.34+0.28  4.44+0.11°
3 70.1440.30 11.4040.03 17.99+0.10  8.48+0.13"
4.5 69.86+0.17 11.19+0.03 18.43+0.04  8.40%0.07"
0 72214092 11.6620.09 18.97+0.40  2.75+0.13"
1.5 69.85+0.15 11.31£0.01 18.12+0.14  7.04+0.10°
3 70.4140.67 10.88+0.13 17.94+0.02 12.39+0.03'
With 200 ppm 4.5 70.07+0.18 11.17£0.04 18.20+0.09  8.84+0.04°
ethoxyquin 0 72214092 11.6620.09 18.97+0.40  2.750.13"
1.5 69.93+0.42 11.16+£0.04 18.11£0.07  5.00£0.01°
3 70.81+£0.20 11.03£0.08 17.70+0.12  9.73+0.04"
4.5 71.03+£0.07 11.17£0.07 18.55+0.15  8.86+0.01%
'N=6

* Means with different superscript within a column are significantly different (p<0.05) except for protein, fat
and ash which are not significantly different (p>0.05)

Table 2. Peroxide value (PV), TBARS, Anisidine value (AnV), Free fatty acid content (FFA) and Total
volatile base nitrogen content (TVB-N) in fish meal stored at different conditions’

Fish meal Temperature Storage time PV (meq/kg)’> TBARS AnV (Unit) FFA(%) TVN
(months) (mgMAD/kg) (mgN/100g)
0 1.8440.17"%  7.87+0.60" 16.36+0.58" 5.65%0.19" 77.32+0.48"
1.5 2.4240.16°  19.60+0.38" 29.20+0.40% 15.60+0.04° 80.28+0.10%
3 2.79+0.19°  25.67+0.30' 28.80+0.63% 17.46+0.25" 72.87+0.51°
Without 45 6.43+0.53"  62.31+0.62° 36.87+0.79" 26.20+0.22" 54.5240.04°
ethoxyquin 0 1.8440.17"  7.87+0.60® 16.36+0.58" 5.65+0.19" 77.32%0.48"
1.5 3.9340.11"  15.0240.90° 29.5840.14% 12.55+0.08° 92.46+0.33'
3 3.9840.117  23.7040.10" 25.69+0.75" 15.24+0.34° 88.72+0.16"
45 4.98+0.20°  72.78+0.90' 32.1610.46° 13.40+0.08" 94.52+0.21™
0 1.8440.17"  7.8740.60™ 16.36+0.58" 5.65+0.19" 77.32+0.48"
1.5 2.24+0.10  8.59+0.28" 25.69+0.32" 15.62+0.18° 76.21+0.87°
3 1.7740.03*  10.48+0.09° 25.67+0.26' 32.12+0.46' 68.19+0.17°
With 200 ppm 45 2.15+0.03¢ 22.52+0.88¢ 20.55+0.20° 22.63+0.42° 44.50+0.16"
ethoxyquin " mn " - .
0 1.84+0.17 7.8740.60™ 16.3610.58" 5.65+0.19° 77.32+0.48
1.5 3.67+0.93" 7.48+0.37° 21.78+0.71¢ 12.25+0.02° 81.53+0.31"
3 2.07+0.08" 16.3740.42° 23.88+0.22° 27.58+0.27' 83.70+0.20'
45 2.05+0.05" 35.55+0.18' 17.85+0.47° 11.48+0.17° 84.8140.26
IN=6

*Means with different superscript within a column are significantly different (p<0.05)
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Table 3. Color of fish meal stored at different conditions'

Fish meal Temperature Storage time L* a* b* AE*
(°c) (months)
0 46.1940.04  4.69+0.07°" 20.06+0.21% -
27-32 1.5 46.65+0.05*  5.0140.02° 21.35£0.04° 1.5+0.05°
3 47.48+0.05" 5.1140.07° 22.60+0.54" 2.63+0.41°
Without 4.5 47.84+0.10°  5.2740.02° 21.90+0.05" 2.55+0.09"
ethoxyquin 0 46.1940.04"  4.69+0.07°" 20.06+0.21% -
4 1.5 46.59+0.17°"  4.61+0.04" 20.21+0.05° 0.5440.12'
3 46.1540.04°  4.4340.038 19.74+0.04° 0.47+0.08'"
4.5 47.1740.20"  4.67+0.03° 19.93+0.04* 0.99+0.20%
0 46.1940.04"  4.69+0.07°" 20.06+0.21% -
27-32 1.5 46.8410.11  4.85+0.04° 21.1440.12° 1.21%0.16°
3 47.5340.16° 4.9440.07° 21.28+0.09° 1.7440.16°
With 200 ppm 45 48.64+0.28" 5.27+0.01° 21.80+0.05" 3.05+0.16
ethoxyquin 0 46.19+0.04"  4.69+0.07° 20.06+0.21% -
4 1.5 46.25+0.17%  4.60+0.03" 20.05+£0.03“ 0.22+0.09¢
3 45.6140.08" 4.39+0.028 19.87+0.01% 0.7340.03
45 46.41£0.16" 4.74+0.01° 19.91£0.10“ 0.47+0.00"
'N=6

*Means with different superscript within a column are significantly different (p<0.05)

[
o
[=]

E_ 200 y= 15317+ 139.29
= = 0.9996
c 150
3
g 100 4 y=26703¢+ 1925
Z R2= 09628
)
= 50
0 T T T T 1
0 1 2 3 4 5
Month

Figure 2. Regression of ethoxyquin concentrations in fish meal samples against storage time.
B = Ethoxyquin treated fish meal stored at ambient temperature.
O = Ethoxyquin treated fish meal stored at 4°C.

duaulnlelaslad (Figure 3) S0150iKa
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1 v 1 4 1
vaeeq  wuhhiiems ey meludaduaaeais  mudidy Tashgamgiivieslisinnuy “Winsa auas
3 ey uaz 4.5 1oy fau adly Figure 5 ,1.0895MIe 60-84% WuNMsL@AN 1sAuniuaNen
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Table 4. Concentrations1 of ethoxyquin in fish meal stored at different temperature and

durations.
Temperature  Storage time (months) ethoxyquin (ppm)> Percent of Initial Concentration
0 199.54+0.26" 100
27-32°c 1.5 148.60+0.40" 74.47
(Ambient) 3 99.50£0.99' 49.86
4.5 81.60+0.39* 40.89
0 199.54+0.26" 100
4°c 1.5 176.70+0.51° 88.55
3 152.73£0.74° 76.54
4.5 129.41+0.97° 64.85
'N=6

*Means within the column sharing the same superscript are not significantly different (p>0.05)
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Figure 3. Results of hydrolyzed feather meal test of fish meal
Numbers represent replications; Bl = Blank;
Feather = Feather meal sample as a reference

Figure 4. NPN test of fish meal

1 = Fish meal solution

2 = The color of fish meal solution be changes to slightly yellow suddenly after
few drops test solution. (If there is NPN, the color of fish meal solution
becomes redish-orange as shown in A)

3 = Change to black after 3-5 second drops

FERRERAY RN RAR

% mmths 4.5 months

Figure 5. Decomposition test of fish meal samples (no discoloration of test paper).
NEA = Fish meal without ethoxyquin stored at ambient temperature

NER = Fish meal without antioxidant stored at 4°C

EA = Ethoxyquin treated fish meal stored at ambient temperature
ER = Ethoxyquin treated fish meal stored at 4°C

1,2 = Replication

[Color figure can be viewed in the electronic version]
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