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Tab. 1 Ingredients and proximate chemical composition of the experimental diet(% dry weight)
Diet No.
Ingredients Diet 1 (0) Diet 2 (11%) Diet 3 (22%) Diet 4 (33%) Diet 5 (44%)
Fish meal 20 20 20 20 20
Soybean meal 36 27 18 9 0
Canola meal 0 11 22 33 44
Rice bran 7 7 7 7 7
Wheat meal 20 20 20 20 20
Wheat middling 11.86 9.86 7.86 5.86 3.86
Fish oil 1.5 1.5 1.5 1.5 1.5
Choline 1 1 1 1 1
Ca(H,PO,), 1.5 1.5 1.5 1.5 1.5
* Vitamin mixture 0.2 0.2 0.2 0.2 0.2
" Mineral mixture 0.3 0.3 0.3 0.3 0.3
Antioxidants 0.01 0.01 0.01 0.01 0.01
Mold inhibitor 0.03 0.03 0.03 0.03 0.03
C Vitamin C 0.1 0.1 0.1 0.1 0.1
Cr0; 0.5 0.5 0.5 0.5 0.5
Proximate analysis(%, DW)
Crude protein 36.95 36.32 36.66 37.29 36.42
Crude lipid 4.22 4.23 4.27 4.33 4.46
Crude ash 9.63 10.08 10.12 10.00 10.15
(kJ/g) Gross energy 18.2 18.1 17.8 17.9 17.8

.k

Note: * Provided by Master Bio-Tech Co. Ltd (Qingdao, Shandong, China)
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GB/T13088-2006 4°C ,
3500 r/min 15min, -80°C
(%0)=(1- /
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)( X ; (CAT) (LSZ)
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5 ; , 5  -20C
, 4°C 15min AOACH] ’ 105°C
(10000 r/min), , 24h ’ ,
550°C
pH 8.0, 37°C 5 (VR)
: (HSI)
0.003 ! HST =100% /W,
VR =100xW /W,
37°C 30min, 10 mg 1 W, W, W, (2)
(g (8)
37°C s 1.4
Imin, + , SPSS 17.0
1 pmol 1 , (P<0.05),
) Duncan
24h, 2
1 mL , 1 , 2.1
1 2 , 2
5 ) ) ) )
(RBO) 200 , ,
(WBQO) 20 , Neubauer , 1%
1 mL (P<0.05)
) 10 44% (P<0.05)
2 TREATRERMNE &5 KFERFANEI ( * n=3)’
Tab. 2 Effects of canola meal levels on growth and feed utilization of the juvenile black carp (mean + SD, n = 3)"
Diet No. Initial weight (g) Final weight (g) Survival rate (%) SGR (%/d) FCR
Diet 1 (0) 5.81+0.32 23.17 £0.97° 98.67+2.31 2.44£0.15° 1.63£0.10°
Diet 2 (11%) 5.74+0.22 23.01 +0.82° 100.00:£0.00 2.44£0.08° 1.59+0.11°
Diet 3 (22%) 5.80+0.10 21.30 + 0.67° 96.00+4.00 2.33+0.03° 1.7440.14"
Diet 4 (33%) 5.70 + 0.06 21.29 +0.97° 98.67+2.31 2.34+0.05° 1.7340.11%
Diet 5 (44%) 5.82+0.17 19.24 £ 0.01° 100.00:£0.00 2.13+0.05 1.88+0.04
D ¥ (P<0.05);

Note: *Values in each column without a common superscript are significantly different (P<0.05); The same as bellow
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+ ,n=3)
Tab. 3 Effects of canola meal levels on apparent digestibility
coefficients of the black carp (mean = SD, n=3
(4
2
’ Diet No. ADC of dry matter (%)  ADC of protein (%)
s 11% Diet 1 (0) 77.57+0.23" 88.27+0.59"
(P<0.05) Diet 2 (11%) 76.13+0.42% 87.81+0.21%
2.3 Diet 3 (22%) 75.24+0.30 86.75+0.16™
c4 Diet 4 (33%) 73.85+0.28° 86.35+0.14°
Diet 5 (44%) 70.74+1.69¢ 83.85+0.94¢
b
C3 , g oy - ,
F 4 AEKENESEHIT S & BHEE LB RZNE( +
(P<0.05)( 5 n=3)
22% (TP) Tab. 4 Effects of canola meal levels on activities of digestive
enzymes in intestinal of the black carp (mean + SD, n = 3)
(TC) )
=33% (CAT) Diet No. Protease (U/mg) Amylase (U/mg) Lipase (U/g)
(P<0.05) Diet 1 (0) 54.03+8.76" 0.89+0.11°  32.27+1.98"
4 0, ab ab ab
i =339 Diet 2 (11%) 47.61+4.11 0.70+0.09 28.98+2.15
Diet 3 (22% 37.68+1.38° 0.58+0.10°  27.66+1.44"
(P<0.05) iet 3 (22%)
» Diet 4 (33%) 41.99+6.25" 0.56+0.12°  24.18+2.00™
: Diet 5 (44%) 40.61+0.07° 0.53+0.06°  25.50+1.84°
6 ,
Fz5 ARKEFRICHAINE & &0 5 M ik 4 12 4 15 FR B 5206 ( £ , n=3)
Tab. 5 Effects of canola meal levels on some blood physiological-biochemical index of the juvenile black carp (mean + SD, n = 3)
Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Diet No. (0) (11%) (22%) (33%) (44%)
RBC (x10'%/L) 2.70+0.28* 2.13+0.12° 1.90£0.05> 1.78+0.09¢ 1.40+0.11¢
WBC (10'°/L) 4.62+0.49* 3.19+0.17° 2.48+0.22° 2.24+0.13% 2.08+0.05¢
TP (g/L) 40.83+1.63" 37.90+1.27° 30.23+2.74° 32.27+3.02° 31.45+1.77°
TC (mmol/L) 3.95+0.39° 3.42+0.16% 3.05+0.07° 3.01£0.57° 3.00+0.41°
CAT (U/mL) 6.66+0.10° 6.48+0.20" 5.91+0.76 3.88+0.71° 3.53+0.48°
LSZ (U/mL) 51.77+9.06 50.740.16 60.21+4.93 55.19+5.67 61.42+4.08
Complement C3(g/L) 0.16+0.03" 0.11£0.04° 0.05+0.00° 0.05+0.01° 0.03+£0.01°
Complement C4(g/L) 0.14+0.01 0.15+0.04 0.16+0.01 0.15+0.01 0.16+0.01
AST (U/L) 253.68+10.32° 265.17+9.20° 289.33+14.31° 391.76+7.43° 437.73+26.57°
ALT (U/L) 49.80+9.59 58.35+1.05 57.50+16.80 58.07+17.64 63.63+8.27
F6 ARKEREFMMEAMEARMEZM(SESZHESE) ( + ,n=3)
Tab. 6 Effects of canola meal levels on body composition of the juvenile black carp (mean = SD, n = 3)
Diet No. Moisture (%) Crude protein (%) Crude lipid (%) Ash (%) VR (%) HIS (%)
Diet 1 (0) 75.51x1.43 15.58+0.18 2.50+0.07° 3.11£0.01° 7.26+£0.21° 1.35+0.03°
Diet 2 (11%) 76.46+1.28 15.55+0.10 2.17+0.35° 3.38+0.10° 7.62+0.24™ 1.65+0.09%
Diet 3 (22%) 76.12+1.13 15.74+0.10 2.08+0.13" 3.33+0.01° 7.96+0.04" 1.77+0.04¢
Diet 4 (33%) 76.41+0.95 15.53+0.08 1.85+0.21° 3.44+0.08° 8.06+0.08° 1.54+0.05>
Diet 5 (44%) 74.95+1.53 15.51+0.32 1.80+0.25° 3.45+0.04° 8.05+0.12° 1.47+0.01*
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INFLUENCE OF DIETARY CANOLA MEAL LEVELS ON GROWTH AND
BIOCHEMICAL INDICES IN JUVENILE MYLOPHARVNGODON PICEUS

HUANG Yun', HU Yi', XIAO Tiao-Yi', HUAN Zhi-Li', WEN Hua?, FENG Fu-Xian® and YU Jian-Bo'

(1. College of Animal Technology, Hunan Agriculture University, Changsha 410128, China; 2. Yangtze River Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 3. The Key Laboratory of Mariculture, Ministry of Education,
Ocean University of China, Qingdao 266003, China)

Abstract: An 8-week feeding experiment was conducted to evaluate the effect of dietary canola meal (CM) levels on
growth, feed utilization and some blood physiological-biochemical indices in juvenile black carp [initial average weight
of (5.77 £ 0.05) g]. The inclusion levels of CM were 0 (control), 11%, 22%, 33% and 44%, to replace 0, 25%, 50%, 75%
and 100% of soybean meal (SBM), respectively. Each diet was randomly fed to triplicate groups of 25 fishes per tank
(300 L). Fish were fed twice daily by hand at a rate of 3% —5% of body weight during eight weeks. The results showed
that fish fed the diet with CM levels more than 11% showed relatively lower SGR, the activities of protease, amylase,
lipase in intestine and apparent digestibility coefficients of dry matter and protein than those fed the control diet
(P<0.05), however, no significant differences in survival were observed among dietary treatments. LSZ, C4 and ALT in
serum were not affected by dietary levels of CM, but the number of RBC and WBC in blood significantly decreased with
increasing of dietary CM levels (P<0.05). Fish fed the diet with CM levels up to 22% showed lower serum total choles-
terol (TC), C3 and total protein (TP) concentration than those fed the control diet (P<0.05); Fish fed the diet with CM
levels up to 33% showed lower serum CAT activity than those fed the control diet (P<0.05), AST in serum were sig-
nificantly higher in fish fed diets with CM level up to 33% and 44% levels than those fed control diet. No significant
differences in body moisture and protein contents were observed among dietary treatments. Declining body lipid content
and increasing body ash content were observed with increasing dietary CM level. The VR increased with the increasing
dietary CM level and HSI first significantly increased and then reduced. Based on these observations above, more than
11% dietary CM level could decrease growth, immunity and liver function for juvenile black carp.

Key words: Mylopharyngodon piceus; Canola meal; Growth; Digestive enzyme; Apparent digestibility coefficients;

Blood physiological-biochemical index



