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, , 9:00 18:00, 15%—10% ,
, 2.5mm ) )
, 65°C , , , 3min
-20C , ,
1.2 2
1500 61
) 1.3
, 360 ) )
, (3.4+£0.2)g , 18 (6
: 3 ), 20 , :
Imx0.5mx1m , 3 2 , 6
15cm 3cm 12.0mx3.0mx1.5m , , , ;
) , , 3 3 , 9 , ,
1/6 ( ,
3 ; ) : ; 2 :
(31.4£3.3)C, pH 7.1+0.2, (8.33£0.29)mg/L, , 0.5g
(0.51+0.02)mg/L, (0.16+0.03)mg/L, 3mL 5% , ,
(0.10£0.01)mg/L , (Seifter et al,
£1 LUARARMEEEFRHRS (%)Y
Tab.1 Composition of the experimental diets and main nutrients (%)"
1 2 3 4 5 6
65.8 65.8 65.8 65.8 65.8 65.8
2 2 2 2 2 2
25 0 0 0 0 0
0 25 0 0 0 0
0 0 25 0 0 0
0 0 0 25 0 0
0 0 0 0 25 0
0 0 0 0 0 25
2 1 1 1 1 1 1
9 1 1 1 1 1 1
0.2 0.2 0.2 0.2 0.2 0.2
5 5 5 5 5 5
%( )
10.33 10.05 9.77 10.52 10.20 9.92
38.33 38.41 38.37 38.30 38.27 38.40
9.17 9.22 8.99 9.03 9.05 9.29
16.21 16.53 17.06 16.78 17.38 17.19
4 25.96 25.79 25.81 25.37 25.60 25.20
(MJ/kg)® 16.01 16.03 15.96 15.88 15.86 15.96
0 1) 2 2) ( kg ): (32.5% Mn)50mg; (20.1% Fe)40mg; (25.4%
Cu)5mg; (22.7% Zn)90mg; (45.6% Se)lmg; (24.8% Co)3.0mg; (42.5% F)5mg 3) ( kg ):
A, 100001U; D3, 40001U; E, 4001U; Ks, 50mg; 60mg; 70mg; 200mg;
2.0mg; 20mg; Biz, 0.20mg; 300mg; 20mg; C, 300mg; 400mg 4) =100—( + +

+ ) 5) =(  x23.64KJg+  x39.54KJ/lg+  x17.15KJ/g)/100
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1950; Garcia et al, 1990, 1996); 4 , (%), W (9), W, , Ws
1, 1.4
4h, 3 SPSS19.0
, 3000r/min 15min, , (One-
, 7600-D20 way ANOVA) *
; 2 , , LSD
) ) ) , Tamhane’s T,
Amresco (HK) , 0.05 Duncan’s
(PK) -6- (G6Pase) , P<0.05
(PEPCK)
AOAC(1990)
2
(Halver et al, 2002): 21
(FI)(9) = -+ ) :
(SR)(%) = ( / , 100%
)x100 2

(SGR)(%/t) = 100x(INW,—InW, )/t ,
(FER)(%) = 100%(W,—W,)/FI ,

(PER) = FER/P (P>0.05);
(HS1)(%) = (W4/W3)x100
(IS1)(%) = (Ws/W5)x100 (P>0.05):
, Wy (9), W,
(o), t (), FI , P (P<0.05)

#2 FRFEEHEBRE. FEERKEMEANMEE
Tab.2 The feed intakes (FI), specific growth ratio (SGR) and feed efficiency ratio (FER) in fish

(9) (9) (9) (%/1) (%)
1 3.440.2 18.4+1.3° 29.8+1.6° 2.740.1° 50.2+4.5°
2 3.4+0.2 33.9+1.5° 56.9+2.6¢ 3.840.3° 53.6+1.9°
3 3.440.2 41.8+2.4° 49.6+2.6° 4.1+0.1° 77.4+4.4°
4 3.4+0.2 39.5+4.9° 49.1+3.3° 4.0+0.2° 73.6+8.5°
5 3.440.2 43.4+35° 51.2+1.0° 4.240.2° 78.0+7.7°
6 3.440.2 44.4+4.6° 52.8+1.9° 4.2+0.5° 76.9+2.6°

(P<0.05)
®3 IRBAEGGEKREFHS (%)
Tab.3 The carcass nutrient contents in fish (%)

(3/mg)
1 76.5+1.0° 13.60.1° 3.6+0.1° 4.740.1° 4.94+0.01°
2 75.9+1.6% 14.2+0.4%® 4.2+40.3 4.6+0.1° 5.02+0.05°
3 74.8+0.9® 14.8+0.5° 4.8+0.1° 4.5+0.1¢ 5.57+0.02°
4 74.7+2.3® 14.6+0.2° 4.5+0.1° 4.6+0.1% 5.51+0.02°
5 75.2+1.4% 14.4+0.2% 4.6+0.1° 4.4+0.1° 5.51+0.05°
6 74.9+1.2° 14.7+0.2° 4.5+0.1¢ 4.3+0.1° 5.91+0.02°

(P<0.05)
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(P<0.05)
(
3 , (P>0.05)
) 2.4
(P<0.05) ( ) 5
4 (P>0.05)
(P<0.05)
4 (P>0.05)
(P>0.05); 25 4
, 4
: 6 ,
F4 FTUFHEEFAER. BiERE. FFIEER. FFER. LER%)
Tab.4 The HIS, ISI, liver lipid, hepatic glycogen and muscle glycogen in fish (%)
1 1.3420.18 0.30£0.35 3.73£0.12° 2.36+0.36° 0.21+0.01°
2 1.330.25 0.35+0.25 3.88+0.25° 2.70£0.56% 0.33£0.03°
3 1.31+0.48 0.41%0.25 4.41%0.12° 3.89+0.65" 0.35+0.03"
4 1.25%0.26 0.39+0.20 4.30£0.14° 3.74£0.20° 0.35+0.02°
5 1.41%0.32 0.44+0.20 4.54£0.21° 3.04+0.56% 0.33+0.03"
6 1.4920.26 0.48+0.19 4,67£0.33" 3.26+0.90% 0.34£0.02°
(P<0.05)
#z5 THFBEEamMEHmME. REQ. BEE. HHAEZES=E
Tab.5 The GLU, TP, CHOL, TRIG in plasma in fish
(mmol/L) (g9/L) (mmol/L) (mmol/L)
1 2.97+0.31° 23.60+0.98° 1.70+0.71 3.16+0.12°
2 3.53+0.93% 27.930.47° 1.94+0.77 3.53+0.24%
3 4.60£0.53" 27.50+1.01° 2.02+0.67 3.84+0.45°
4 4.27£0.81° 28.33x1.12° 2.27+0.24 3.41£0.14%®
5 4.77£0.21° 27.30%2.15° 2.84+1.36 3.33+0.34%
6 4.20£0.71° 28.35%2.05° 2.95+1.53 3.71+0.14®

(P<0.05)

R 6 T FAHRTH G CHEHNEEHK). AERMEECPK). BEHE-6-1E5E8(G6Pase).
TS M B2 T TR B BR 75 S BB (PEPCK) & 1% (U/g)

Tab.6 Activities of hexokinase, pyruvate kinase, glucose-6-phosphatase and phosphoenolpyruvate carboxykinase (U/g)

-6-
1 14.69+1.03° 8.01+1.27 6.35+0.78° 8.36+1.47°
2 14.11%0.89° 8.54+0.46 5.23+1.32° 9.65+0.95°
3 9.81+0.58° 8.12+1.16 10.23£1.72° 13.62+1.89"
4 9.86+0.75° 8.08+1.12 9.86+0.94° 14.58+2.36"
5 9.67+0.54° 8.23+0.85 10.36+1.52° 15.69+1.88°
6 9.39+0.78° 8.16+0.66 10.43+1.45° 15.87£1.99°

(P<0.05)



1054 44
(PK) (P>0.05);
(HK) :
(P<0.05) , 4
-6- (G6Pase) ,
(PEPCK)
(P<0.05)
3 1
, 2
: 4
(Furuichi et al, 1982; Wilson et al, ,
1987; Luquet, 1991; Hemre et al, 1998), ,
(Shiau et al, 1995; Shiau, 1997),
( i)
1999)
( , 2000), , , : , 2000.
, 24(5): 438—
441
(Cowey et al, 1977; Bergot, 1979; Enes et al, 2008) ‘ . 2005.
, 29(04): 393—398
(Lin et al, 1997) : ) , 1999.
, 23: 432—436

4 ;
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4
4 1
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THE EFFECT OF DIFFERENT CARBOHYDRATE SOURCES IN DIET ON
AQUACULTURE PERFORMANCE AND MECHANISM IN GIFT NILE
TILAPIA (OREOCHROMIS NILOTICUS) JUVENILE

WU Bin, PENG Qi, CHEN Bin, SUN Xiao-Feng, FENG Jian
(Center of Marine Research, Guangxi University, Nanning, 530004)

Abstract We have studied the effect of different carbohydrate sources in diet on aquaculture performance and mecha-
nism in GIFT (Genetic Improvement of Farmed Tilapia) Nile tilapia (Oreochromis niloticus) juveniles. The fish were fed
with six types of isonitrogenous and isoenergetic semi-pure formulated diets which contained 25% glucose, maltose, su-
crose, sugarcane molasses, dextrin, and wheat starch in six experiment groups 1, 2, 3, 4, 5, and 6 respectively. The result
show that the specific growth rate (SGR), feed efficiency ratio (FER) in fish of glucose group and maltose group were sig-
nificantly lower than fish of other 4 groups (P<0.05). The gross energy of fish carcass in fish of glucose group and maltose
group was significantly lower than fish of other 4 groups (P<0.05). The contents of liver lipid, liver glucose and muscle
glycogen in fish of glucose group and maltose group were significantly lower than other 4 groups (P<0.05). The blood
sugar concentration and contents of total protein in fish of glucose group were significantly lower than other 4 groups
(P<0.05). The activity of pyruvate kinase (PK) in hepatic tissue of fish in glucose group and maltose group were signifi-
cantly higher than other 4 groups (P<0.05), but the activities of glucose-6-phosphatase (G6Pase) and phosphoenolpyruvate
carboxykinase (PEPCK) in hepatic tissue of fish in glucose group and maltose group were significantly lower than fish in
other 4 groups (P<0.05). Therefore, we consider that the differences on aquaculture performance of the juvenile GIFT tila-
pia fed by different carbohydrate sources in diet were related with the activities of HK, G6Pase, and PEPCK mainly, rather
than the molecular size of carbohydrates. It is practical to add sugarcane molasses in feed of tilapia juvenile.

Key words tilapia Oreochromis niloticus; diet;

carbohydrate sources; aquaculture performance; enzyme activity



