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), 2mgCr/ kg (CrNic, )
( Cr Pic, ) ( CrMet, ) (GrAc,
) 10 1. 2mm 1
[4]

(HITACHI Z 830)

1

Tab. 1 Fomulation and chemical composition of the experimental diets added with different diromium sorces

Glucose diet Starch diet

G Contr. GCrNic GCrPic GCrMet GC-Ac SContr. SG-Nic SCrPic SCrMet SCrAc

(%)
1.23 55 55 55 55 55 55 55 55 55 55
45 45 45 45 45 — — — — —
— — — — — 45 45 45 45 45
(mg/ kg) — 2.0 — — — — 2.0 — — —
(mg/ kg) — — 2.0 — — — — 2.0 — —
(mg/ kg) — — — 20 — — — 2.0 -
(mg/ kg) — — — — 20 — — — — 2.0
( %)
5.8 53 3.8 4 4 51 9.0 8.2 8.1 8.5 8.7
30.6 30.0 308 309 30. 6 28.9 2.5 29.7 205 291
4.5 3.8 4.5 52 52 4.0 3.8 3.8 3.9 4.0
53.8 52.0 556 540 .1 53.1 53.4 53.2 528 530
53 4.9 53 55 50 50 5.1 5.2 53 5.2
038 0. 40 0.40 0.43 0.34 033 035 0. 40 0.41 0.34
1. 27 1. 17 1.24 1.26 1.21 1. 19 1. 23 1.2 1.24 1.20
(mg/ ke) 0577 2 481 2. 99 2.658 2.8% 0.736 2 320 288 2171 2 136
0 1. (%) : : 35; 05 125 1 6; 1 5;
1 2;
2. (%) : : Q25 :0.25 : 1.0; 0125 : 0 075; 10 03;
:0.2; : 0 0005; C: 5;K5 0.2; :10; E: 25 A: 0. 2( 5001U/ mg) ; 1 20; : 20. 81;

3. (%) :NaCl: 1. 0, MgSO4* TH,0: 15; NaH,PO4* 2H,0: 25; KH2PO4: 32; Ca( HoPO4) 2* Ho0': 20; FeSO4:
2.5; : 3.5; ZrS04* TH,0: 0. 353; M S04 4H,0: 0. 162; CuSO £ SH,0: 0 031; CoCly* 6H0: 0. 01; K105:0. 003; :0.45
1.2 1. 4¢ 2 ,

30 . 18
2 2
1/5 , 4 8%, 4 6%
8 00, 11: 30, 14: 30, 17: 30
, 26.6%1.7°C, pH7.0,NHi-N< 0. 0lmg/ L, > 4. Omg/ L,
2 8 2

24h 3 1h 6
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8 , . ,
( : ),
[4] [5]
(PFK) M -1,6 (FDPase) 7] L]
1.3 ) . to
, Duncan’ s , 0.05
2
2.1

2 GCrNic GCr
Pic G Contr. ,GCrPic G
CrMet GCrAc
(P< 0.05)
(P> 0.05)

2 ( * )
Tab. 2 The growth rate and feed efficiency in tilapia fed diets with different chromium addiions (Mean£S.D.)!

Diet (2 IABW (% d) SGR? (%) FE?
G Contr. 1.44%0. 03 4 52+0 22 96 2+5.27
G- Cr Nic 1.44%0. 03 5 07%0 27b 117.76 £12. 40
G Cr Pic 1. 44 %0. 03 5329%0 01 124.07%7. 53
G CrMet 1. 45%0. 4 4 77%0 06 113. 62 £9. 2
G Cr Ac 1. 4430. 2 4 %0 27 111.30%14. 782
S Contr. 1. 46 £0. 03 4 581t0 44 102. 74 %6. 53"
S CrNic 1.43%0. 2 501038 124.61%18. 11®
S Cr- Pic 1. 44730, 04 490%006 114. 43 £4. 65°
S G-Met 1.46%0. 2 4 74%0 42 103. 12£12. 04
SCrAc 1.44%0. @2 4870 16 114.03 4.
ANOVA F(P)
0. 66(0. 43) 0 37(0 55 0. 04(0. 84)
0.47(0. 75) 4 21(0 012) 4.19(0. 013)
x 0.22(0. ) 0 73(0 58 1.01(0. 42)
S 1 abc (P< 0.05);
2. (SGR, %/d) = (In - In )/ x 100;
3. (FE, %) = / x 100

2.2
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3 G Contr. GCrNic G-CrPic GCrAc
(P< 0.01),G-CrPic GCrMet GCrAc
(P< 0.01)
(P> 0. 05)
3 (%) (mg/ 100mL)
Tab. 3 The composition of whole body, dorsal muscle, liver(% in wet weight) and semm glucose (mg/ 100ml)
in tiapia fed diets with different chromium additions(Mean £S. D.)
Whole body Dorsal muscle Liver Serum
Diet (mg/ kg) (mg/kg)
Moistwre ~ CP EE Ash Glycogen Cr Glycogen  Cr Ghicose
G Contr. a4 14807 5618 45+02 0457019 007F008 741H072 015F0 L %4
G Cr Nic notasy 158t1L0 6012 45%t02 020+0® 00Rt0031 7BE2 M4 013700 &6E4.2
G Cr Pic 711E1L6 15402 goF1L7 44202 043006 00650012 726X076 02007 0¥ 9962 343
G2C2Met 7137 018 1537 012 667 06+ 4137 013 Q457 0107 0L090? OL035 51897 0142 012627 L7 7147 318
RCR2Ac 777 12 1542 04 677 16 43?2 02 Q50?7 0104 011022 0073 61187 0132 012752 1B 7317 W1
2 Conr. 75172 006 14197 003 477 019 4107 005 Q387 0114 0L0R2? 0009 71187 2A84 012597 AA® 5167 49
S2C2Nic 7497 019 15107 111 5177 115 4122 003 Q437 018 OLO71? 004 71487 1181 (13537 I 5107 BIO
LC2Pic 75127 013 15157 04 447 1P 4142 004 Q377 0110 OL121? 0055 6792 0195 012397 OlG6 4127 49
LC2Met 75157 A4 15137 006 5117 06 4147 004 Q477 0114 OLO78? 0030 61137 1122 012322 GG 4447 95
SC2Ac 7607 12 15142 003 3167 007 4122 015 (457 0L08 OLOBS? OLO28 5877 (133 (13167 IG5 53137 210
ANOVA F(P)
st 027(0L62) 1867 D020 A01(019T) 018X 0135) 0L03(0L87)  3112(0109) 6149 0I03)
(< 00D (< 0o
1340129 1108(0139) 01950145 OLIB(0I9Y) QGS063) 0175(0156) 00920149 4127(0105) 0121( 0193)
@ 710060 OL61(066) 2A250110) OLS(046) Q610166 1104 A41) 006(0199) 015001 74) 019 193)
xy (P< 0105)
213
4
G2Ci2Pic RCRPic G2Cr2Pic 2CR
Pic (P< 0105) PFK FDP (P> 0105)
3
G2Ci2Nic G2Ci2Pic RContr.
CNic  C2Pic , Shiau (9]
CrCl3 , )
9] , [3] , Cr03
PFK Go6P

B
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G2C2Pic PFK
C2Pic , FDP ,

[10]

[4]

4 «
Tab. 4 Activities of carbohydrate metabolic enzymes in liver and dorsal muscle in tilapia fed diets with different

chromium addions (units) (Mean? S.D.)

liver Doral muscle
Diet PFK?2 21,8 FDPase® PFK 21,@ FDPase
G2Contr. 133127 3008 163177 1717 816107 4213 61197 512
G2C2Nic 137147 3002 158157 1313 788107 828 72137 1312
G2CRPic 114117 226 151187 51 6 891167 52 1 74197 511
G2C2M et 108157 2317 164147 4518 726187 742 80127 1411
G2CR2Ac 137187 120 186187 2219 838187 7317 TI7? 113
S2Contr. 110177 246 187157 44 T2117 220 84117 816
2C2Nic 113147 126 188147 2912 731127 5212 T7118? 1314
2C2Pic 133127 196 23177 2013 70137 50097 89107 109
S2C2Met 109197 2118 231177 1112 730167 6312 70177 2316
2C2A ¢ 121197 1115 22147 3712 735197 781 6 84167 919
ANOVA F(P)
1109( 01 31) 261 4(< 0101) 8113(< 0L 0I) 3119 0109)
0175( 0 57) 1188 0115) 2129( 01 10) 0166( 0163)
0 1105( 01 41) 1125 0132) 0198( 01 44) 1142(0127)
.11 xy (P< 0105
21 : 30e NADPH 1 uni= 1 nmol NADPH/min#mg protein
3130e (PO3) 1 unit="1 nmol phosphate/ min# mg prot ein
)
N [2.11] Shiau [2],
Cr203 ,
( 4 /d, Shiau 2 /dPh (
, Shiau (21 2 /d 6 /d
’ [12] ’ 2
d 4 /d 4 /d

6 /d [13] 2 24h ,
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(]

[14]
> P
5
’
C2Nic  G2Pic , Cr2Met
Ci2Ac ,
Cr203 ) ,
Cr:03 T Cnos
)
, 26d ,
. el 7 ,
[ 14]
5 s
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EFFECT OF ORGANIC CHROMITUM ON GROWTH AND CARBOHYRATE
UTILIZATION IN HYBRID TILAPIA OREOCHROMIS
NILOTICUS @ O. AUREUS

PAN Qing, BI Yin2zuo, YAN X2ling, PU Ying2yuan and ZHENG Cheng
(School  Arimal Science, Sowth China Agricultural University, Guangzhou 510642)

Abstract: An @week growth trial was conduded to investigate the effect of different forms of organic
chromium on glucose and starch utilization in hybrid tilapia Oreochromis niloticus @ O. aureus . The
forms of Cr were chromium nicotinate acid( C2Nic), chromium picolinate acid( G2Pic) , chromium
methionine( Cr2Met) and chromium acetic acid( C2Ac) . The inclusion level of Cr was 2mg/ kg diet.
Fishes of 114g were reared in a still water system and fed at 6% ) 8% of body weight 4 meals/ day.
Significantly (P< 0105) higher specific growth rate were observed in fish fed the glucose diet with
Cr2Nic and C2Pic, while no significant difference was observed in those fed the starch diet (P>
0105) . Feed efficiencies in fish fed diets with Ci2Nic and Cr2Pic were significantly higher than
those fed diets without Cr. The contents of body moisture in fish fed the glucose diet were signifi2
cantly lower than those fed the starch diet, while the contents of body lipid were significantly high2
er. Dorsal muscle phosphfructok inase activity in fish fed the glucose diet with Ci2Pic was significant2
ly higher than that fed the starch diet with C2Pic, whereas hepatic fructose21, &phophatase activity
was significantly lower. The results suggested that organic Cr could improve glucose utilization sig2
nificantly in hybrid tilapia under the present experimental condition. There was no significant differ2
ence between glucose and starch utilization in hybrid tilap, while dietary carbohydrate sources could
affect the whole body composition.

Key words: Tilapia; Growth; Carbohydrate; Organic chromium



