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(Epincphelinae)
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WE: HHR O KBS (Euphausia superba)¥y st 5 2 st & 4) & fUE RAFA KO Hon, EHiEidH
I 5. & 52 & (Epinephelus malabaricus)%h & (46 R & 4 (3.50£0.30)g, 4K (5.5£0.3)cm)100 d, #Z &
BB RI 0% ERZE). 2%, 4%AFn 6%4) BAL KBS Rl Ak 4 a4H AT AR B0 A
145.81 . 202.71. 257.53 #2 317.60 mg/kg. %42 T: AR KEEITH P RALL T CRr A4 G5 F
AL, VARAME FIR T AR S, AL E L4554 (58.020~114.380)mg/kg #7(46.029~123.874)mg/kg,
HOR A E (48 R )((44.127~88.761)mg/kg), B K AT ((7.654~18.248)mg/kg), L B F A& A2 & 1K
((3.352~3.999)mg/kg); HAHEE . B (&8 A )T REZTHA RN H L m =2 ER, L5488
MR KT ZEA X, ¥ RAETMANT R ELE R Z AR, 25 SR KAFH KT A8
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WFREGKE, BBEZH TARAP<0.05). RFREYPEFR T B 4%~6% 0 KB A, 58
BBy & E KRB .

KEEiF: B KBEEF (Euphausia superba)#y; 5 & 3 & (Epinephelus malabaricus)%h &.; #&#;
TAKE

hESES: X171.5, X503 XHkFRIRAD: A X EHE: 1000-3096(2015)06-0032-07
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(2009M06)
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(Epinephelus),

lujx@ecsf.ac.cn

/2015 / 39 / 6



e IRkE REPOATS

1 RS , : ,
. 0% ( ), 2% ,4% 6%
(514 SPd
1.1 REAHR 4~8 mm,
- 77 ( ;
) ; ,
60 , 0, 2%, 4% 6% 1
F1 FERAHITH. SREARNNEFERFTIERE S
Tab.1 The proximate nutritional compositions and fluorine content of experiment diets
0% 2% 4% 6%
(%) 50.80 39.68 40.46 41.24 42.02
(%) 2.93 3.31 3.37 3.39 3.44
(%) 9.28 30.71 29.64 28.62 27.58
(%) 14.12 11.46 11.68 11.9 12.11
(mg/kg) 2139.22 145.81 202.71 257.53 317.60
1.2 ZheapFHRéEE X (mg/kg), m
(g)s CF7
, , , L5 A RENwRR
( (Specific growth rate, SGR, %/d)
3.50 g+0.30 g, 5.5 em=0.3 cm)
(350 cm*450 cmx150 cm) 40cm SGR — 100 LaW, — LaW,
, 80 12 , t
0% ( ), 2% ,4% ,6% , s Wi (8), Wo
3 , (8, ¢ (d)
, 28~30 24~26C 1.6 XIEL 2
6 mg/L 2 (07:30 N (Mean+SD) ’
16:30) s 100 d SPSS 18.0
1.3 RHEF% (ANOVA), Duncan ,
30 60 100 d s 0.05, P<0.05
10 , ,
> ( 2 é:l:
) , , ,105 C Hx
[131(GB 5009.3-2010), ,20°C 21 BT EBRETt S H ey
30 % &R R AR R
24 h, 3
1.4 REIEAF ( )
(TISAB) ) )

GB/T 5009.18-2003%
(log Cr) , (mV)

>

B

X= Cp x50%1000/(m*1000 )

Marine Sciences / Vol. 39, No. 6 /2015

>

58.020~114.380 mg/kg  46.029~123.874 mg/kg,
( )(44.127~88.761 mg/kg),
(7.654~18.248 mg/kg),

(3.352~3.999 mg/kg)(  2)
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ERABIIHM Y R A e K EARSHNASTRENZM(mg/ke, THRE)

Tab. 2 The effect of Antarctic krill powder on fluorine concentration in different tissues of grouper fed four diets (mg/kg, dry

) (mg/kg)
0% 2% 4% 6%
30 3.358+0.350 3.360+0.408 3.352+0.277 3.422+0.288
60 3.884+0.267 3.856+0.302 3.798+0.376 3.919+0.353
100 3.902+0.292 3.925+0.263 3.943+0.331 3.999+0.205
30 58.02042.3854° 60.168+4.467" 70.72+1.986"° 77.378+6.582°
60 61.222+1.7614* 71.72442.145%° 86.652+5.7815¢ 100.862+2.657%¢
100 93.397+3.9485 93.383+5.687% 104.146+1.822¢° 114.380+7.221¢
( ) 30 44.127+0.433% 54.47843.4517° 58.405+3.446% 64.511+4.4914°
60 52.12442.4585 58.689+2.9234° 80.065+3.593%° 87.229+1.6195¢
100 63.690+1.282¢ 76.848+6.6725° 81.398+5.0075" 88.761+8.3015¢
30 46.029+3.164™ 61.074+1.3144° 73.591+3.3914° 78.893+6.054%°
60 66.564+3.996" 66.566+3.948"° 88.863+3.130%° 92.873+2.686"°
100 105.969+7.028 106.879+6.960° 108.707+5.604 123.874+3.306°
30 7.65440.4297 8.040+0.1214% 9.469+0.700"° 11.562+0.940%°
60 9.210+0.348" 9.965+0.905" 13.890+0.650"° 14.762+0.7505°
100 15.168+0.380° 15.729+1.799¢ 16.712+1.853° 18.248+2.431¢
(A, B, ) ; (a, b, ¢, d)
(P<0.05)
’ 2.2 BAHF BB KB KFA EF LB
P V4
- BB ARFAERNT R
0% 2% 4% 6% 30 i
60 100d ( )
2.1.2 ’
0% 100 d 30 60
d(P<0.05),2% 4% 6% 30d

100 d>60 d>30 d,

(P<0.05)
213 ( )
0% .
30 60 100d (P<0.05);
2% 100 d 30 60d;
4% 6% 60 100d
30d (P<0.05)
2.1.4
0% 4% 6% 30 d
, 60 d, 100 d ,
(P<0.05) 2% 30 60d , 100
d , 30 60d
2.1.5
0% 2% 4% 6%
, 30 60 100 d
(P<0.05), 30d
, 60d 100 d
34 /2015

(r=0.883, P=0.000)
)(r=0.921, P=0.000),

P<0.05 60d

0.000)
P=0.000)

100 d

>

(r=0.983, P=0.000)
)(r=0.957, P=0.000),

(=0.708, P=0.010)  (

2)
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(r=0.937, P=0.000)  (
(=0.929, P=0.000)

>

(r=0.899, P=
(r=0.863,

)

(=0.860, P=0.000)
)(=0.863, P=0.000)
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2.2.1 8
B 00% @2% m4% Q6%
30 60 100d ,4 7
(P>0.05) S or ;
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2.2.2 e p b b
o 0, \—/r 4r : "3@ y T a b
30d 4% 6% = [ : ii@ TT b
2% 0% (P<0.05), 2% 0% 4% ¥ AR 55 5 b4 i 3
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6% (P>0.05);60d , 6% 3 | ¢
1k 4 [C421e *
, 4% 2% : [EAs 3
0 r Il s Il Y ]
0% (P<0.05); 100 d 60 100
6% 4% 2% 0% ikl
. 6% >4% (P<0.05) 1
2.2.3 ( ) Fig. 1 The growth performance of groupers fed four diets
at different sampling time
30d ,6% 4% 2%
(P<0.05)
0% ,4% 6% 4% 2% Values with different superscripts (a and b) indicate significant
, 6% 2% :60d 6% 4%, differences (P<0.05)
2% ( ) 0% YN RPIp
. 4 (P<0.05), , 6% 3 wWhEE®R
>4% >2% (P<0.05);100d 4 3.0 HAAEBREITRS AT RS &
30d L RA AT o
2.2.4 (
30d 4% 6% ) ’ [ 16
(P>0.05), 2% 0% ' (
2% 0% ;60d ,4% 6% )
2% 0% , 0% 2% 4% ’
6% (P>0.05); 100d 6% ( )
0% 2 4% (P<0.05), ’ ’ ’
0% 2% 4% ’ ’
’ ° ° 30 60 100 d , (
2.2.5 )
30d , 4% 6% 2%
0% (P<0.05), 6% >4% (P<0.05), 2% ’ -
0% ;60d 4% 6% ’
0% 2% (P<0.05), 0% 2% " ’
L 4% 6% (P>0.05); 100d , 4 ’
(P>0.05) ’ ’
] Moren "8 Yoshitomi 192"
2.3 AR @R K BRIT R KR A R B
LUEES L2 O
, ( )
( 1) 30d ,4 SGR (P> R R )
0.05);60d ,6% 0% SGR , 6% ( )
2% 4%  SGR (P>0.05), 2% [21] , (Acipenser baerii)
4% SGR 0% (P<0.05);100d ,2%
0% , 4% 6% SGR (P>0.05), ,
4% 6% 0% 2% (P<0.05) ( )
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Effect of Antarctic krill powder on tissue fluoride accumulation
and growth of juvenile grouper (Epinephelus malabaricus)

HUANG Yan-qing, GONG Yang-yang, LU Jian-xue, GAO Lu-jiao, HUANG Hong-liang

(Key Laboratory of East China Sea and Oceanic Fishery Resources Exploitation and Utilization, Ministry of
Agriculture, East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai,
200090, China)

Received: Jan., 7, 2014
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Abstract: The fluoride accumulation in various tissues and the growth of juvenile grouper (Epinephelus malabaricus)
after fed diets supplemented with Antarctic krill powder were analyzed. The diets were supplemented with 0% (control
group), 2%, 4% and 6% Antarctic krill powder, respectively and the fluoride concentrations in the experimental feeds
were 145.81, 202.71, 257.53 and 317.60 mg/kg, respectively. The four diets were fed to juvenile groupers for 100 days.
The results showed that the hard tissues, such as gill and vertebra, had the highest fluoride level, followed by skin (in-
cluding scale) and liver, and muscle showed the lowest fluoride retention. The level of fluoride in vertebra, skin (includ-
ing scale) and gill increased with feeding time and a positive correlation between dietary fluoride from krill powder and
fluoride content in these tissues was observed. The fluoride content in liver increased with feeding time as well, but with
no correlation between krill powder inclusion level, while there was no correlation between krill powder inclusion level
and fluoride level in the muscle of juvenile groupers. Significantly higher specific growth rate was observed in groupers
fed with 4% or 6% krill powder included diets compared to that in control group (P<0.05), including krill powder in the
diet at certain levels could promote the growth of juvenile grouper.
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