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Influence of cobalt sources on growth performance,Co concentration in
tissues and serum parameters in juvenile grass carp
( Ctenopharyngodon idellus )

WU Fan, YUAN Dan-ning, WEN Hua,JIANG Ming,LIU Wei, TTAN Juan

(Yangtze River Fisheries Research Institute ,Chinese Academy of Fishery Sciences sWuhan , Hubei 430223, China)

Abstract; [Objective] This experiment aimed at studying the effects of different Co sources on growth
performance,Co concentration in tissues and serum parameters in juvenile grass carp (Ctenopharyngodon
idellus) ,to screen the appropriate Co sources in the diet for grass carp. [Method) Co chloride,Co carbon-
ate,Co acetate or Co oxide were added to the basal diet at the level of 0. 20 mg/kg. Each experiment diet
was randomly assigned to triplicate (N=40 fish/replicate) with initial body weights of (8.63+1.14) g for
70 days. [Result] The juvenile grass carps fed with diets supplemented with Co chloride had significantly
increase in weight gain rate (WGR), specific growth rate (SGR) and protein efficiency ratio (PER), and
had significantly decrease in feed conversion rate (FCR) compared to the groups fed with diets supplemen-
ted with Co acetate or Co oxide (P<C0. 05). There was no significant difference in survival rate among

groups (P>>0. 05). When the juveniles were fed with diet supplemented with Co chloride, Co concentra-
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tions in liver,kidney and muscle were lower than the juveniles fed with diets supplemented with Co oxide

(P<C0. 05). There was no significant difference in intestine Co concentration among groups (P >0. 05).

The concentration of serum Vitamin B, (Vg,) was equivalent between Co chloride and Co carbonate

groups. whereas in Co chloride group it was significantly higher than in Co acetate or Co oxide groups

(P<C0.05). The tendency of serum folic acid content was similar as serum content in these groups (P<C

0.05). However,serum concentrations of glucose and total protein could not be used to assess Co status

(P>>0.05). [Conclusion) Co chloride is more available than other three Co sources based on growth per-

formance,Co concentration in tissues and serum parameters in juvenile grass carp.
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Table 1  Composition and nutrient level of basic diets for grass carp g/kg
W B Y B
Ingredient Content Proximate composition Content

&8 11 Casein 400. 0 H & 1 i Crude protein 369.1
B Gelatin 60.0 MG Crude lipid 87.6
WIKE Dextrine 340.0 HLJK 43 Crude ash 64.3
a3 Fish oil 35.0 K43 Moisture 138.0
F K3l Corn oil 35.0
WA 4 2% Micro-cellulose 60.0
4 Z R R Vitamin premix 10.0
TeHLE: IR B} Vitamin premix 50.0

AL 58 Choline chloride
A IR AL Co premix

(S
j=}

T e A Z TR R kg JERERDRHER AL  4E4E 2 A 4500 TULZEAE 2 D 1000 TUL 4EA4 % E 100 mg. 44 2 Ks 5 mg, 4E4E % By 10 mg. 44
# B, 20 mg, 454 % Bs 10 mg, MR 150 mg, 4E4: % C 400 mg, {Z R 45 100 mg. MR 5 mg, W FE 1 mg, JLEE 500 mg, 4t/ F By, 0. 05

mg s JEALEE TR AR 2K BT 2 5 pmC 7 ) R B

Note: Vitamin premix provided per kilogram of basic diets: V 4 500 U,V 1 000 TU, Vg 100 mg,VKs 5 mg,VB] 10 mg,Vy,Z 20 mg,VBG 10

mg,niacin 150 mg, vitamin C 400 mg, calcium pantothenate 100 mg., folic acid 5 mg, biotin 1 mg,inositol 500 mg,VBI7 0. 05 mg; Miner-

al premix from Ogino®!,no cobalt.



% 10 39 ES

JU 5 A TRl R0 B0 A R A R L 2H UG 2% & 0 40 I35 8 A 19 5 i) 11

1.2 AinaRkHEAFEE
A Y AR (Y B R, B VIR T IS i 2
BMEEGEST. EXRXBATE R THRMT .24
TETHEE S IF AT A 5 i JE ke bk I 7 2 )L 2
B e PR R . OE S ), SR i 5 LR
24 ho, BB RS R OB R L R i i R (8. 63 &
1.14) g Wy Mgl i 480 B, Lg% F 12 4~ 400 L fY
FRBEAR T AW 40 BB ARG REAL Sy 0 4 41, AR 3
AEE L R 4 AR R e E R
K3 (09:00,13:00,17:00)F&AH . 4F 2 & R4 o 1
1L IR R4k 70 d B HiC R KIE . H A
KFET GO . FRA 0 0 [a] PR A7 G 7K ORI Sy
SERIF KRS KIRG K HEKER 0.5~2.0
L/min) , B KW 75 K 3 A A K F 5. 0 mg/L,
KM (25.243.1) C,pH Zh 7.0,
1.3 EE5iEHRNE
FERAR I LS RS 25 18 24 h, I 5 AR 6 fa
W R, B E B K SGR (Special growth
rate, %0 /d) 1R i BB % WGR ( Weight gain
rate, %) M Al Bl 22 ¥t FCR (Feed conversion rate) ;
Giit & AL T g O 1T B LIS % SR (Survival
rate, 0) s TEARBENLI 3 B, HH T &l E N & &
B E . 3T B H AR PER (Protein efficiency
ratio) , JFEAXT .
SGR=(InW,—1nW,)/t X100% ,
WGR=(W,—W,)/W,xX100% .
FCR=W,/(TW,—TW,),
PER=(W,—~W,)/(W,XN,).
SR=N,/N,X100%.
KW, K55 ¢ KRBT E (). W, B ih
R () . W, S e im kel 2 &, TW, il 5e 5 «

KIS B f AR G BT i () s TW, S i 36 400 4 I 79
BIFE () N, WK PHEA SR N, HEKE
N SRR R AL

TR REALEL 3 F2 £ i 5 . WU AR LB AE L B 3 AN
WUPRIRE f o T IOE 55 B TR AR i FH IC 1 A 8k /T e o
15 W TE R B9 T I G B AR AR K s e N A L AR
Je LT g 40m T K 43 f 3 B AR SR A A —
& FHFE S e . AR LI 6 R fa ik 17 R
IR R I 5 a3 o FH T O 9 S AR I . SR B
PGS L I 5 R RN 4 4 AL B 11 R A L R
A7 SR WA A I S A R Y B R
FH OLYMPUS AU600 %14 [ 5 4= 46 53 B 4% 43 B 1
W V) R R AR R
1.4 HEAIE

2 T0 B AR 15 % F STATISTICA 6. 0 451t
A ) one-way ANOVA J5 22 79 # 1% #4740 #r
J£ K H Duncan [& 2 8 b %40 738 360 45 SR 1 25 5
WM, P<C0. 05 BN A .35 22 5, T A7 1A 0 54l
FH - 508 = bR 257 R

2 RS0
2.1 TREHATER S S 4 & 4 K M AR R

=AU

T Ak v I AN ] Aty Y58 %o e A K g 0 A e )
ARSI 2, 2 2 ol k0, & A4l 40 4 e 4
B ILNG e IS RTE = al g R A
AR R B T S IR AR A b A R
RMORBEE T LA 4 (P<0. 05) , B R 4 2 & 48
P 5 G Al el Y 2 TG S 3 2 L S [ DR R R 1
T TC R (P~>0. 05)

®2 TEAHEME&LYEERERFMEMFANZM

Table 2 Effect of different Co sources on growth performance and feed utilization of juvenile grass carp

iy 5 E K N . o .
e WEEFRR/e  SokFR/e 0 REERES S au e mamace RER/%
Cobalt sources Initial weight  Final weight  “HM#/% %% -dD FCR PER SR
: b WGR SGR
CoCl; » 6H,O 7.86=+1.30 36.2043.31 372.054+19.44 a 2.194+0.13 a 1.304+0.08a 2.03+0.03a 87.46+11.77
CoCO3 8.57+0.73 36.6544.53 330.964+32.53 ab 2.074+0.07 ab 1.38+0.09 ab 1.924+0.17 ab 86.71+2.85
Co(CH3CO0), « 4H,O 8.83+0.69 33.47+3.23 278.89£29.39b 1.90%0.11 be 1.47£0.05b 1.7140.08 b 89.56410.17
Co3 0y 9.26+1.69 33.6640.88 272.19470.55 1.86+0.10 cb 1.4740.07 b 1.83£0.16 ab 88.85+09.70

T FSVEAER R A /NG 58 08 22 5 3% (P<<0. 05) . TR,

Notes: Values in same column with different letters mean significant differences (P<Z0. 05). The same below.
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Table 3 Effect of different Co sources on Co contents in liver, kidney, muscle and intestine of juvenile grass carp
mg/kg

il R JH ik WL Ji 38

Cobalt sources Liver Kidney Muscle Intestine

CoCl, » 6H,0O 0.48+0.02 a 0.61+0.06 a 0.53+0.04 a 0.41-+0.03
CoCOy4 0.52+0.01 ab 0.63+0.06 ab 0.54+0.04 ab 0.42-+0.03

Co(CH3;COO); « 4H, O 0.58+0.07 ab 0.687+0.08 ab 0.597+0.04 ab 0.45+0. 04

Co3 0y 0.64+0.10 b 0.7240.04 b 0.6140.02 b 0.48+0. 06

2.3 AEHEXMEEL &S MFRRN M
126 4 n] 0, I P Vi W LR 4
FE T O R E AR 4L (P<C0. 05) , B iR 7 41
HZMEHERFE LR (P>0.05) , HEESTEA
AN 2H (P<C0. 05) 5 IfiL 1% H Y it 2 vk Bz, DLl Al 41

BEBHTHA AR H (P<<0.05), R4 4 1 &
T A AL 4L 2R 4L (P<C0. 05) 5 Ifil 3 4 % F
VR R 1 O VAR TR S R VR A ) 25 S OR
(P>0.05),
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Table 4 Effect of different Co sources on serum parameter of the juvenile grass carp

kA Vi, /(pmol « L™1) -2/ (pmol « L™1) iAW/ (mmol « L™1) MEMA/ (g LD
Cobalt sources Vitamin B Folic acid Glucose Total protein
CoCl; » 6H,0 191.65433.16 a 15.92+1.01 a 4.95+0.41 24.8040.72
CoCOy4 175.53430.73 ab 14.5040.33 b 5.3040. 87 24.1740. 31
Co(CH3CO0); « 4H, 0O 129.17+12.17 be 12.954+0.54 ¢ 5.2740. 66 26.1740.50
Co3 0y 120.2042.97 ¢ 12.754+0.44 ¢ 4,89+0.53 25.8040.75
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