33 2 Vol. 33,No. 2
2009 3 ACTA HYDROB OLOGICA SNICA Mar., 2009
DO1 :10.3724/SP.J. 0000. 2009. 20157
1,2 1,3 1 1 1 1 1
(1. 100081; 2.
050016; 3. 116023)
(Lateolabrax japonicus) , ,
- (0 500
2000 5000  10000mg/kg) , 21d ,
,LC;, >3500 mgl/L; LDy, =890.07mg/kg-
w; LDs,95% 1 778.63—1017. 45mg/kg- w; , 10000mg/ kg
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, 23 , 7% ,
3240mg/L' (26—27 ) , , 1mL /100g
3500mg/L 3 10
(2 , 24h ,
: : , 759
Omg/L  3500mg/L, 3 , , , ,
10
24h ,
: : 0. 25m°
509 :
30min 6mg/L , pH = 8. 20,
0. 25m’ : 24.5—26.5
200, ,
6mg/L , pH =8. 20, 26.5—27.5 , ,
15 30 60min 2 4 8 , , , 5min
14 £2 24 33 £3 48h, 14: 00 ,
) ) 14d
, 96h 14: 00 1.3.3
5 , 3
(M edian lethal concentration) LC, 5
1.3.2 : Omg/kg (Dietl) 500mg/kg (Diet2) 2000mg/kg
, (Diet3) 5000mg/kg(Diet4) 10000mg/kg(Diets),5
: , (1)
5 , 1 , o (TSE 65) g2. Omm
0 200 360 648 1166.4 2099. 52mg/kg- w ,
1
Tab.1 Experimental diet fomulation and nutrition canposition
Content(%)
Ingredient
Dietl Diet2 Diet3 Dietd Diet5
Fish meal 38.00 38.00 38.00 38.00 38.00
W heat flour 23.00 22.95 22.80 22.50 22.00
Soybean meal 21.50 21.50 21.50 21.50 21.50
Fih oil 6. 00 6. 00 6.00 6.00 6.00
Sepiameal 5.00 5.00 5.00 5.00 5.00
Vitaning /mineral$ pramix 2.00 2.00 2.00 2.00 2.00
Beer yeast 2.00 2.00 2.00 2.00 2.00
Soybean oil 1.50 1.50 1.50 1.50 1.50
Calcium phogphate 0. 60 0. 60 0. 60 0. 60 0. 60
Choline 0.40 0.40 0.40 0. 40 0. 40
Melanine 0.00 0.05 0.20 0.50 1.00
Chemical campositions(% )
Moisture 7.26 6.87 7.11 7.10 6.95
Crude protein 43.28 43.12 43.51 45. 23 47.11

Crude lipid 11.6 11.9 11.23 12.6 12. 27
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Content(%)
Ingredient
Dietl Diet2 Diet3 Dietd Diet5
Crude ash 10.76 10.72 10. 68 10.77 10. 61
Gross energy (mJ/kg) 18.72 18.57 18. 38 18.4 18.58
1 (mg/kg diet) : VB, 15; VB, 15; Niacin 100; VB¢ 20; VB, (1%) 4; D-pantothenic acid 50; Biotin 1;
Inositol 200; Folic acid 5; VC 240; VA 20; VD3 8;VE 300; VK3 10 ; BHT 400; a -cellulose 162
2 (mg/kg diet) : M g0, 3000; NaHCO; 2000; Fes0, 600; Zn0, 350; MnS0, 180;
K1 10; Na, S8,0; 10; CoCl, 50; Cuso, 10
P (
24h, . )2 p ;4
(30.58 +0. 05g), ( );n
0. 15m’ : 14 1.4.2
, , (Feeding intake, % /d) FR =100 xR, /
, ( (W, +W,) /2) /days
MFI,mg/kg w- d) =FR xC
(9: 00; 16: 00) , , (Feed conversion ratio) FCR =R, / (W, +
0.5h , Wy -W,);
, : (Yecific growth rate, % / d) SGR =
DO >6mg/L; TAN <0.4mg/L; pH 7.5—8.5; 100% x[In(W,) - In(W,) ]/t
24—27 ; <0.5mg/kg (Survival rate, %) =100 x /
21d,
, , (Condition factor) CF =100 x ( Q) /
3 , , 3 ( ,an)
(ALT) (Hepaticamatic index, %) HIS = 100 x
(AST) (ALP) (TP) ( / )
(au) (Chol) (TG) (Visceragmatic index, %) VSI = 100 x
(U rea) ( / )
Ry s Wo W, )
, W , t ,C
) Statistica 6. 0
; (Oneway ANOVA) ,
RANDOX Ducan’'s : p<
1.4 0.05
1.4.1
, Karber 2
(M edian lethal dose LDy, ) 95% 2.1
LdDs =X, - d& p - 0.5)
00 Dey . Sod Dy = J{Ir? 96h 3500mg/L
LDy, 95% =log " (lod-Ds, *1.96Slod Ds,) 27 , LC, >
X ; d 3500mg/L, :
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) LG w ) )
2.2 , ,0 200 360
36h  2099.52mg/kg- w 648mg/kg: w 1166. 4
, 2099. 52mg/kg- w 2 14d
, 0.5h , LD,
, , 48h LDg, =890. 07mg/kg- w; LDs,
2099. 52mg/kg: w , 1166. 4mg/kg- 95% : 778.63—1017. 45mg/kg: w

2

(LDso)

Tab. 2 Themortality and LDs, of Jgpanese sea bass in injection test

Concentration LD5p95%
. . SO@rDso
(mg/kg: w) Fish number( ) Mortality (%) LDs, (mg/kg: w) (mg/kg: w)
2099. 52 30 100
1166. 4 30 73 890. 07 0. 0296 778.63—1017. 45
648 30 13
360 30 7
200 30 3
2.3 131. 99mg/kg- w- d)
2.3.1 (p <0.05) , 10000mg/kg
3 :5 2000mg/kg , 10000mg/
(MF1) 0 12.63 51.35 131.99 kg
255. 74mg/kg- w- d 2000mg/kg (p <0.05);
21d (p ,
< 0.05) ( 10000mg/kg (p>0.05)
3 ( t )

Tab. 3 Effectsof dietary melanine on the growth perfomance and feed conversion efficiency in Jgpanese sea bass (means+ S E. )

Treaments
Paraneters
Dietl Diet2 Diet3 Diet4 Dietc
BW (g) 30.74 +0.21 30.26 +0. 14 30.38 +0.95 30.71£0.37 30.81+0.21
FBW (g 43.19+0.62°  41.62 +£0.62%  42.38£0.74%®  42.45+0.06% 40.10 +1. 36°
Fl (% /d) 2.63£0.16° 2.53+0.03% 2.57 £0.02% 2.64 £0.04% 2.56 +0.04°
MFI (mg/kg: w- d) 0 12.63 +0.17 51.35+0.46 131.99 +1. 82 255.74 +4.48
SGR (% /d) 1.21 +0. 04° 1.14 +0. 06® 1.19 £0.07° 1.16 £0.04% 0.94 +0.11°
FCR 1.65 +0.117 1.72 £0.03® 1.65 £0.11° 1.73 £0.08% 2.11+0.22°
Survival rate (%) 100. 00 +0. 00 97.62+2.38 100.00+0.00  100.00 0. 00 100. 00 +0. 00
CF 1.13£0.02 1.18 £0.04 1.20 +0. 06 1.85 £0.03 1.17 £0.01
HSI (%) 1.10 £0.08 1.17 0. 07 1.21 £0.06 1.20 £0.05 1.01 £0.04
VSl (%) 9.99 +1.10 11.18 +0.35 10. 83 +0. 29 11.13+0.25 10. 79 +0. 36
(p<0.05)

Note: within the same row, valueswith different superscripts are significantly different(p <0. 05)

2.3.2

(p>0.05),
, 10000mg/kg
(p <0.05),

(p>0.05)
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4 ( * )
Tab. 4 Effectsof dietary melanine on the serum parameters in Jgpanese sea bass (means+ S E. )
(Treaments)
Dietl Diet2 Diet3 Dietd Diets
ALT (U/L) 19.67 +3.84 15.67 +3.48 15.67 +4.70 18.33+2.33 20.67 +4.48
AST (UL) 146. 00 £29. 02 122.33 +28. 49 125. 00 +30. 07 145. 67 £34.35 147. 67 £52. 98
ALP(U/L) 38. 67 +4. 48° 41.00 +1. 73 45.33 +3. 67° 47.67 £0. 67 58.00 +2. 08"
TP(g/L) 43.67 £1.45 40.67 +£0. 33 42.67 +£1.33 43.33 £0.67 45.00 +£1.00
Q.U (mmol/L) 6.21 +0.05 6.33 +0.95 5.90 +0. 33 5.82+0.53 5.65+0.75
Chol (mmol /L) 7.00+0.18 6.27 +0.12 6.76 0. 50 7.14+0.18 7.49+0.11
TG(mmol/L) 4.65+0.33 3.94+0.16 4.28 +£0.07 4.48 £0.07 4.66 £0.24
U rea(mmol /L) 0.91 +0.09 1.00 +0.01 0.82 +0. 06 0.61 +0. 07 0.82+0.14
(p<0.05)
Note within the same row, valueswith different superscripts are significantly different (p <0. 05)
3 1
,21d
, (NOA R, no-observed-adverse-effect-level)  131. 99mg/
kg- w- d ,
, , 13 (NOAR.) 63mg/
kg- w- d,28d NOAH. 240mg/kg- w- d, 14d
, NOAHR.  417mg/kg- w- d 13
, , NOAE.  1600mg/kg- w- d**
LDs, 890.07mg/kg: w, ,
: : 1Sl 2007
UCL D 5781 2008
3161mg/kg  3296mg/kg,
(2] Okunura Ogasavarat
, 10000mg/kg
(255. 74mg/kg: w- d) fean

: Puschner Dob®on
[2,5]

, 5000mg/kg(131. 99mg/kg: w-
d)
(351 gnith
(81 Cianciolo

[5.7]
[7]

10000mg/kg(255. 74mg/kg: w- d)

7% —25%,

[19]
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1017.

)

LGy, >3500mg/L

) LDg =
890.07mg/kg- w LDy, 95% . 778. 63—
45mg/kg: w ,
,21d  NOAHR
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ACUTE TOXICITY STUDY FORM ELAM INE ON JAPANESE SEA
BASS(LATEOLABRAX JAPON ICUS)

L U Hai-Yan"?, ZHANGWei"®, XUEM in WU Xiu-Fend , ZHENG Yin-Hua , QJO Li-Ya and SHENG Hong-Jian'
(1 Fead Resmarch Institute, the Chinese Acadeny of Agricultural Sciences Beijing 100081,
2. The College of L ife Sciencg Hebei Nomal U niversity, Shijiazhuang 050016, 3.Dalian FisheriesU niversity, Dalian 116023)

Abstract:M elamine had become the focus of feed safety assessnent because of the tainted pet food and milk povder scan-
dal happened in 2007 and 2008. M elanine is a high nitrogen content industrial chemical material, but it was falsely added
to protein ources to enhance the gpparent protein content for the bigger profit. In this study, the acute toxic experiments
(including touching test, injection test and oral test) were conducted on Jagpanese sea bass (L ateolabrax japonicus) 1o as
wss the safety of melamine in fish. In touching test, Jgpanese sea bass (50g + 0. 1g) were exposed to 0 and 3500mg/L
melanine lution at 27  for 96h, no feed was provided to the experimental fish during trial, the mortality of the Jgpanese
sea basswere calculated after 96h; In injection test, the melamine was injected into Jgpanese sea bass (75g+ 1. 1g) atO,
200, 360, 648, 1166. 4 and 2099. 52 mg/kg- w levels from the abdomen, regectively, lasted for 14d in a recirculation rea-
ring systam, and the fish were fed once daily, the mortality of Jgpanese sea basswere calculated after 14d, LD, and the
confidence limitation of LD, 95% were calculated using Korbor method; In oral test, the effectsof melamine in feedson the
feed intake, growth perfomance, serum paraneters of Jgpanese sa basswere investigated. The concentrations of melamine
in experimental dietswere 0, 500, 2000, 5000 and 10000 mg/kg regectively, each diet was fed to triplicate groups of the
experimental fish, the initial body weight of Jgpanese sea basswas 30. 58 = 0. 05g, fish were reared in a rearing system for
21d.

The reqults showved that the lubility of melaminewas lov and the LG, was beyond 3500 mg/L at27  in touching
test. The LD, 0f Jgpanese sea bass in injection test was 890. 07mg/kg: w, and the confidence Iimitation of LDg,95% was
778.63—1017. 45 mg/kg: w. In oral test, the feeding intake and growth perfomance were significantly decreased and the
feed conversion ratio was significantly increased in 10000mg/kg melamine treament (p <0. 05) , there was no significant
difference in survival rate, condition factor (CF) , hepaticsomatic index (HSI) and viscerasimatic index (V Sl) among all
treaments The serum alkaline phogphatase (ALP) in 10000mg/kg melamine treatmentwas significantly higher than other
treaments (p <0. 05) , the serum alanine aninotranderase (AL T) , apartate aninotranserase (A ST) , total protein (TP) ,
glucose (Q.U) , Cholesterol (Chol) , Triglyceride (TG) and Urea nitrogen were not significantly affected by melamine
during 21d (p > 0.05) . The 21d NOAE. ( no-observed-adverse-effect-level) for melanine in Jgpanese sea bass was
131.99 mg/kg: w- d In conclusion, no acute toxicity wasobserved for melanine lution in Jgpanese sea bass the LDy,
in injection testwas 890. 07 mg/kg- w and the confidence limitation of LD, 95% was 778. 63—1017. 45 mg/kg: w; The
melamine in feed had significantly decreased the feeding rate and growth perfomance in Jgpanese sea bass, the 21d
NOAEL for melanine in Jgpanese sea basswas 131. 99mg/kg- w- d

Key words M elanine Acute toxicity; Jgpanese sa bass



