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Abstract
Sukasem, N.t and Ruangsri, J.2
Effects of palm kernel cake (PKC) on growth performance, blood components

and liver histopathology of sex reversed red tilapia (Oreochromis niloticus)
Songklanakarin J. Sci. Technol., 2007, 29(5) : 1283-1299

Effects of Palm Kernel Cake (PKC) on growth performance, blood components and liver histo-
pathology of sex- reversed red tilapia Oreochromis niloticus were studied using seven isocaloric diets (3400
kCal/ kg) containing different levels of protein and PKC. Diet 1, 2 and 3 contained 20% protein with the
supplementation of 15, 30 and 45% PK C, respectively. Diets4, 5and 6 contained 24% protein in combination
with the same PK C supplemention levels mentioned above, and diet 7 was commercial feed containing 20%
protein as a control diet. Experimental diets were fed to experimental fish of 48.65 g initial average body
weight cultured in floating cages (3 cages/diet) for 10 weeks. Fish fed diets containing higher protein (24%;
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diets 4, 5 and 6) had significantly better growth performance (p<0.05) than those fed lower protein (20%;
diets 1, 2 and 3). Considering the effect of PKC, fish fed diet 5 (Prot. 24%, PKC 30%) gave the greatest
growth performance (p<0.05) and all the PKC-fed groups had significantly higher growth than fish fed
control diet. There was evidence that supplementation of PKC in fish feed ranging from 15 to 45% had no
effect to the survival rate, blood components, or hepatocytic cells of tilapia. However, liver tissue showed
higher numbersof lipid dropletsin fish fed diet contained 45% PKC (diets3 and 6). For the production cost,
all test diets with PKC supplementation had significantly higher price (p<0.05) than commercial feed.
However, when considering the feeding cost per unit of fish production, fish reared with PK C supplemented
diets had significantly lower cost (p<0.05) than fish fed commercial feed.

Key words: PKC, sex reversed red tilapia, Oreochromis niloticus, growth performance,
blood component
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Table 1. Ingredient composition of the experimental diets

Ingredient (%)

Experimental Diet

2 3 4 5 6 7
Palm kernel cake 15.00 30.00 45.00 15.00 30.00 45.00 *
Fish medl 5.00 5.00 5.00 5.00 5.00 5.00 *
Soybean meal 15.00 10.00 7.00 15.00 20.00 17.00 *
Rice bran 31.00 26.00 20.00 26.00 21.00 15.00 *
Rice flour 31.00 26.00 20.00 26.00 21.00 15.00 *
Vitamin mixed* 1.00 1.00 1.00 1.00 1.00 1.00 *
Mineral mixed? 2.00 2.00 2.00 2.00 2.00 2.00 *

* Commercial diet

1Vitamin mixed (mg/kg diet): Thiamine (B1) 10, Riboflavin (B2) 20, Pyridoxine (B6) 10,
Cobalamin (B12) 2, Retinal (A) 4, Choleccalciferol (D3) 0.4, Phylloquinone (K 1) 80, Folic
acid 5, Calcium pantothenate 40, I nosital 400, Niacin 150, Tocopherol (E) 60, Choline 6000,

Ascorbic acid (C) 500, Cellulose 2718.60

*Mineral mixed (g/kgdiet): NaCl 0.25, MgSO, 3.75,KH PO, 8, Ca(H,PO,), 5, FeSO,0.72,
(CH,COO0),Ca. 5H,0 0.88, ZnSO,.7H,0 0.088, MnSO,.7H,0 0.040, CusO,.5H,0 0.088,
CoCl,.6H,0 0.00025, K10,.6H,0 0.00075, Cellulose 11.183
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Table 2. Proximate analysis of experimental diets?
) Proximate composition
Diets
Moisture Protein Fat Ash Fiber Carbohydrate

1 7.81+0.30 20.72+0.40° 5.94+0.08¢ 6.84+0.04° 3.32+0.30¢ 55.37
2 7.95+0.33 20.26£1.26° 7.17+0.13° 6.82+0.08° 4.93+0.28° 52.87
3 7.52+0.22 20.52+1.05> 8.39+0.15% 6.82+0.04° 6.91+0.41°2 49.84
4 7.52+0.32 24.01+0.13® 5.18+0.16¢ 7.06+0.08° 4.02+0.28¢ 52.21
5 7.48+0.33 24.07+0.76% 6.84+0.11¢ 7.08+0.09® 5.06+0.11° 49.47
6 7.89+0.19 24.07+0.86% 8.42+0.22@ 7.18+0.04> 7.08+0.502 45.36
7 7.49+0.40 20.11+0.69° 6.90+0.02¢ 9.42+0.05% 5.90+0.06° 50.18

IMean + SD (3 replicates)

Values within the same column sharing a common super script are not statistically different (p>0.05)

Table 3. Mean body weight (g/fish) of sex-reversed red tilapia fed different dietsfor 10 weeks period

, Time (week)

Diets

0 2 4 6 8 10

1 48.13+0.462 62.15+0.86% 79.26+4.71®  100.05+6.36" 117.84+11.49% 149.51+19.32«
2 49.33+1.152 61.33+1.012 80.94£3.852  107.13+6.02% 125.12+4.23  156.40+6.77°
3 49.20£0.692 59.86+0.85%  73.33+2.89% 95.95+2.37¢  111.30+3.78¢ 138.59+5.58¢
4 48.53+1.40% 62.42+2.49% 83.97+1.60% 110.72+2.71* 136.13+1.25*  177.20+7.66%®
5 48.53+0.92% 62.85+3.942 83.60+4.90°  113.31+4.85% 141.75+6.30%  183.87+9.34°
6 47.87+151% 56.82+4.21@ 7291+4.70* 101.31+5.33% 119.96+10.45% 160.62+5.84"
7 48.93+1.40* 59.74+5.03%  66.89+3.01° 76.49+2.26¢  82.49+1.39¢ 91.90+1.13¢

IMean £ SD (3 replicates)

Values within the same column sharing a common super script are not statistically different (p>0.05)
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Table 4. Growth performance and survival rate of sex-reversed red tilapia fed different experimental

dietsfor 10 weeksperiod?

Diets Initial weight  Final weight Weight gain SGR RFI Survival rate
(gffish) (offish) (%) (%/day) (%/day) (%)
1 48.13+0.46%  149.51+19.32«% 210.60+39.55%  1.61+0.18™  3.71+0.32®  96.67+1.15%
2 49.33+1.15%  156.40+6.77° 217.07+13.46%  1.65+0.06™  3.69+0.02™  98.00+2.002
3 49.20+0.69%  138.59+5.58¢ 181.83+15.14¢ 1.48+0.08©  4.03+0.10° 95.33+5.032
4 48.53+1.40%  177.20t£7.66®  265.62+26.14®  1.85+0.10®  3.341+0.02° 94.67+2.312
5 48.53+0.92%  183.87+9.342 279.13+25.342 1.90+0.108  3.77£0.39*  94.67+1.15°2
6 47.87+1.15%  160.62+5.84*  235.54+4.13% 1.7310.02®  3.4610.19°¢ 98.00+2.002
7 48.93+1.402 91.90+1.13¢ 87.87+3.09¢ 0.90+£0.02¢  4.62+0.43? 94.67+6.112

IMean + SD (3 replicates)

Values within the same column sharing a common superscript are not statistically different (p>0.05)
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Table 5. Feed conversion ratio (FCR), protein efficiency
ratio (PER) and apparent net protein utilization
(ANPU) of red tilapia fed different experimental
dietsfor 10 weeksperiod?

Diets FCR PER ANPU
1 2.67+0.50° 2.01+0.36® 62.24+12.202
2 2.53+0.07° 2.12+0.062 63.36+1.752
3 3.13+0.18° 1.69+0.09° 45.62+2.94°
4 2.16+0.08° 2.09+0.072 70.30+£2.732
5 2.38+0.24° 1.90+0.18%® 59.84+5.862
6 2.28+0.09° 1.98+0.08% 65.61+2.652
7 5.76+1.30° 0.94+0.19¢ 27.60+6.08°¢

IMean £ SD (3 replicates)

Values within the same column sharing a common super script
are not statistically different (p>0.05)
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Table 6. Body compositions of sex-reversed red tilapia fed different
experimental dietsfor 10 weeksperiod?

Composition (% DM)

Diets Moisture (%)
Protein Fat Ash

Initial 75.25+0.62 51.29+0.71 26.42+1.91 12.11+0.53
1 70.86+0.95° 47.81+1.11%*  36.79+0.59° 14.07+0.19°¢
2 69.91+0.93° 46.18+1.049  37.98+1.23*% 14.56+0.05°
3 69.22+1.15° 44.24+0.52¢  38.63+1.82* 14.99+0.162
4 70.49+0.56° 49.51+0.38%  34.37+1.05¢ 13.84+0.05°
5 69.29+1.31° 47.24+0.45%  36.74+0.83* 14.05+0.37°¢
6 69.04+1.64° 49.15+0.99®  39.78+0.70® 14.53+0.15°
7 73.52+1.592 48.63+0.83* 35.63+0.15% 9.87+0.37¢

!Mean + SD (3 replicates)

DM = Dry matter

different (p>0.05)

Values within the same column sharing a common superscript are not statistically

Table 7. Blood components and hepatosomaticindex (HSI) of sex-reversed red tilapia
fed with 7 experimental dietsfor 10 weeks period?

Diets Haematocrit (%) Haemoglobin (g/dl) Plasmaprotein (g%) HIS(%)
1 30.83+2.402 7.66+1.042 6.76+0.332 2.70£0.47"
2 31.67+1.892 8.08+0.36°2 5.95+1.332 2.08+0.17%
3 30.00+3.062 7.73+0.392 6.24+0.232 2.43+0.33%
4 34.22+1.112 8.53+0.49°2 7.31+0.762 2.32+0.44%
5 30.89+3.992 7.76+0.842 6.26+0.712 2.04+0.04¢
6 34.33+0.602 7.62+0.57° 6.04+0.712 2.15+0.44%
7 29.33+1.882 7.34+0.46°2 6.83+0.522 3.68+0.162

IMean £ SD (3 replicates)
Valuesin the same column sharing a common superscript are not statistically different (p>0.05)
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Figurel. Liver tissue of sex-reversed red tilapia fed with seven experimental diets, in fish
fed test diets3 and 6 (containing with 45% PK C) histopathological of liver showed
higher number of oil droplets (arrow) (H& E, x 200).

(Color figure can be viewed in the electronic version)
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Table 8. Feed cost and unit feeding cost of sex-reversed red tilapia
fed different experimental dietsfor 10 weeks period*

Diets Feed cost (Baht/kQ) Unit feeding cost (Baht/kg)
1 15.486 41.35+7.76"
2 14.406 36.05+1.06°
3 13.356 41.80+2.36°
4 15.636 33.72+1.26°
5 14.556 34.64+3.54°
6 13.506 30.84+1.23°
7 11.250 64.76+14.562

*Mean * SD (3 replicates)

Values within the same column sharing a common super script are not

statistically different (p>0.05)
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