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B 5 A 4a BB 8 FTAKCF (43% 46% A49% 52% 56% , UL A ~E 4%k 7~ ) A 3 4 R 48R K
F(100% 90% 80% , LA I I MAFXRT), 2015 MNEEA, BN ES EL, BNEL
25 B #1108 d, BEAK AR HMEEETNE AXREARERSHEES T
CHRBLREGERMAAXRFENT W, FREXNA, (1) MEAGRATFREeEfAgE, HE
RRERZ(P<0.01),EAREZHTHEHI13.75% ~50.16% , | KF 0 1 AF 25 &
23 E7.57% 14.08% ;E 4 AR 2 H B L KT H Y A4 6.25% ~27.44% (P <0.05) , £ 14
EEMAABNYMEANEREZHEE, | SIAKFZRAEE, | KFLRINMAFREF
Bo% ;AR THARAFA(AA+THA)WARERFH (P <0.01),CH(F
EHEKT) EHEEANED 492 B1K64.40% 54.50% , 1 K Fo2 1T KFHEZE
17.8% 29.2% ;(2) MME G XK FHG, FlEfr i ZamlmE A B EALLECE4ARE
10.50% ~81.23% (it ) % 6.84% ~48.90% (}7) . fg i B v& 7 FE K, E 40 b 2 v & 41 1R
2.46% ~14.36% (JF) % 4.31% ~20.58% (1) . &4 8 & A 6 38 An J5 FEAK , T I € 40 B V&
Célfkm, LA w45 8.53% ~22.21% , /i + B AE &, kX CHE 5 3% ~
21.93% , Faia & E I, IFAEAn i b JE LB vE ) & A A PR, WA+ & & B 6 B B L2
BevE At TR 4 2] 1% 5. 23% ~18. 07% 6. 62% ~ 18. 76% 1 3.91% ~ 10. 64% ;
3) BHEHAESHRAEEAHHENE A EERNMNE, K FHELE T I M AFH
EURAAERFEZENF H48.30% 49.27% 1 50.67% . 4 & H WA H 90% .
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1.1 it AFEEEMR AR

R0 A K HE T TR R 2 Sk A BR 2 w4
B PR AREE (110 £25) g, R 5 x 3 3K ZK [l
MLkm i, AR 5 NMKF:43% 46% |
49% 52% 56% , 41V A B .C. D E Z3R/K ;1
BERE 3 PKF:100% 90% 80% , 433114 1 .
I KPR, B AL 15 ASAb 81, AR 403 3
B, EE 25 e, WA 1 KPiRERIGEE
Je FE A TR AR DR R B R B AR R |
Ty A A o d 4 1 d BN 90% 5

MEE N KR T a3, A 4 d 15
&1 d, il AMRERE N 80% , XK AE % NI
G UEAKERE (AR 1 m, 5 0.7 m) Hriff 4T, R
B FR K R, H A B K & BOK & 2
10% , 5K 12 ARG Y157 10 d, K50 K
108 d, 5 ] A 2 1 7E (20 £2) T, i %60 8 ~
10 mg/L, R (22 £1) , /KR (30 £2) cm, £ KR
HEAT BRI AT, HoB I ) o 0t e
TERHIC r AR B S IR B A skt (R 1)
RIS FRHE R BRI L, 5O 2R TR ) ok
WG , AEE HOBUBFT B R AL il A58 0. 25
em PUTHERZ AR RDE,  H a2 IR & 1
1% LI 2 . B R 3 ¥k (10:00,16:00,
22:00) , B AR /N IS B R P AT 1, 65 C 4t
TR, WA 5 PR, AR 4 AR A ) 22 0 Rkt
PR RIS BB AR e k. R
FEERFNEE AT, YU 24 b,k H 2 IEFRE

F1 Y EEHHEANERREZERBSCE

Tab.1 Ingredients and nutrients in trial diets for C. semilaevis %
JEORE 415 group

ingredients A B C D E
Fhfa ¥y Peruvian fish meal 50 55 62 71 30
/NFZ Ky wheat flour 28 22 17 12 4
F KB IH) corn gluten powder 8 9 7 6 5
KM £t refined fish oil 7 7 7 7 7
£ [E ‘B ¥ American meat and bone meal 3 3 3 0 0
13K 4 dried animal blood cells 1.5 1.5 1.5 1.5 1.5
K547 binder 1.5 1.5 1.5 1.5 1.5
44k ZE compound vitamin 0.5 0.5 0.5 0.5 0.5
AR ICE compound microelement 0.5 0.5 0.5 0.5 0.5
431 total 100 100 100 100 100
IRy & (% ) nutrients
Tt dry matter 93.1 93.7 93.6 93.3 93.5
ML crude protein 43.3 46.4 49.1 52.4 56.2
4 calcium 2.33 2.43 2.70 2.82 3.17
S total phosphorus 1.770 1.909 2.098 2.333 2.480
FHZF4E crude fiber 0.3 0.4 0.4 0.4 0.5
HAE R crude lipid 14.5 14.6 14.6 14.8 15.1
FH K4y crude ash 8.5 9.1 10.0 10.5 11.7

T R P A E TR N SR
Notes; The nutrients in the table are values measured.

A KM T 5 AR HiEHE (g/d) = (CRHE -
WIH ) /FRIHREL (108 d)

WE AR (WGR, %) = (KE - H1HE)/¥)
H x100;

TR ARE(FCR) = i/ ORE - P)H) ;

HAZCR(PER) = ORE - 915/ (FE# x
TR RS 5

AR (LR, % ) = (s A% - S %) /4
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IR %L x100;
1.2 KkBERINE
KA RS K BT 48 BR B I A k5 5 A

40 ~50 KIELL IS 10 do I E AT 10 K,
RAEME 2 Y, LA EROKFE R AR (S5 R R YRR
IEFHNE) o 1 WA, Rk R B S G
5 B K ARG T B K45 1E K AE 3R , 76 3.6 Al
9 h 43 AITEAR T EBUKFE 56 3 WSS 5 37 ZI1K
SIEH KGR . KAE =20 CHTR,24 h Z 5
M5E o[RBT EGE K K FEFE 2 .

Mk KRR ER EA A
RARPRIIIE ik, 2 B E ZAnifE (GB 17378.4 -
1998) "' :NH, -N F#ER) i 4B NO, -N A
IR WA IO A H AN E AN A Z
A, AR 32 T T s (A E 7 s ] (I ke 3
/R[mg/(kg - h) ],

1.3 H{EgK

ok ARKIKEESAET, YUk 24 b, &
ANE O SR AR 4 %, AR EE 12
25, PPk £ B VK SR RE AL B, A ), BRUFE IDE AN
L IERNEY L AT, —20 CUkKARTRAFE& H o

Bk o wl & 20 2 ik B IEERGH, A
SRIGR I 9 A5 BTV 780K, VKB T B 3 50 3¢
£8573% ,10 000 r/min, 2.0 30 min, £ 75K 4
CVE, F-A T B B & o 2R VG ) T A il
16 1 SRS 7RI, 24 b YN E LS R iR
B R IRk U, 2R BT 1 0. 5%
T % J2 0. 04 mol/L EDTA-Na, i #1722
TE 53 T R A 1 T 0 0 $4) SR R )
o VERI(AMS) I3 J5 P - A K A A R 2
W 22 20 ROWIRG  ZE Rk B N0 Hoad 5 i 1
LT AR 5 A K R TE R 45 A AR i
B ARYE € i TR T RS K I TE R i, D
115 VE Ry B0 71 . R Wil (lipase, LPS ) il
FE R He it Hoh = IR AR A B
WAL T B H v = R AE BB D7 BRI T A AR K A
WS T 3 HICES S ot 8 PR T 9 AT, 9 11 ) 238 P
MR WIBHE 1R
1.4 FitHHm

RIQEHE A SPSS 15. 0 S a4 WUH &R
J5 2570, Z 8 A H LSD \Duncan [GEE#ET, 45
R = br ofE 3= Ko BH 2 8ok
Advanced Grapher v 2. 1 77 2270 2 fth e A5 A

2 iR

2.1 KRR

HH 3R 2 AR F 250 R W], K- 51
B 2 R R ) 45 A K FR bR 2 A B
EEENA o AN EE KT 5 R S e
=, H B8 A5 AR KR S i & L E 4
R e EES T HEE 4 4 50. 16% | 39. 36% .
27.34% 13.75% (P <0.01) ; & [ 5 K % 4 e
EX e AETE VS E Y gk S Vv S =] ¢S
fi%,E 41 EFL T HE &4l 27. 4% .20.49% |
16.58% 6.25% (P <0.05) , {H 16 B % i kel &
G ARNTE I v S gy &= =iy S O]
HCFZ AN 2 A [F) 4R B B X L Y 5 e 2 S
=, HBE1 & B 42 s mi AR, MACE L T /KF 2
FF 5.32% (P <0.05) ; P K WA 252 10 1
PAE T
2.2 JKIRIEHR

B 3 BRI R0y 2 g R L,
TRV 5500 £ B 2 T R4y £ 45 K AR AR I A
R, B AR 22 53 8.3

FARKE  FEAKPEAER AR
SR S A A K T s 2 BT, 5
BEEKFRIEMG, BA ERAESEALNZES
B3, C 4Lk E.D 5l AL 64. 4% 54. 5%
RAMSEAANZEREBE,C 4k E.D 445
BA 70.8% 62.7% ., WiINAAAEAEBH . BY
CHmESARE, HEedizs R, C 4Ll
E .D 143 B4 41.5% 25.1% .,

WRE TR ERAEER EA AR
) B PR NS SR g RIE
FHOG. A 3 A KP4 ) LRI T 7K P 2 2
17.8% 29.2% ;IDK L M KEREE 9.7% . &,
R DKCEA5IEEIL T AKF 523 15 16. 9% .27, 6% 511
A T 7K 3 5 9. 1% o EAH A : K430
LEIL T 7K1 52 55 20. 4% (32. 8% 5 IKF-LE T 7K
i 10.3% o SR E RPN E R XK
RN () FAE AN 5 BB SR FE K A 9 4 %
R E PR 2 5 SR R SR ZE A, ik
T A BT T, WSS R E , LU
HS B E B A1 B F AR R Ak S8R0,
SRA KA REAUS , 38 H L A R PR S
RN AN L S SR = IR i
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Tab.2 Effect of different treatments on growth performance of C. semilaevis Giinther

f4h7 i UK protein levels Ty
index satiation degrees A B C D E means
1.388 +0.12 1.547 £0.07 1.646 £0.13 1.827 £0.13 2.139 £0.09 1.709*
Hi¥%E (g/d)
. . . I 1.315+0.10 1.428 +0.07 1.486 +0. 14 1.699 0. 14 2.009 £0.16 1.587°
daily weight gain
1.253 £0.13 1.357 £0.12 1.479 £0.12 1.662 +0.08 1.901 +0.09 1.530°
SE-34(E means 1.319¢ 1.4444 1.537¢ 1.729° 2.016"
1.336 £0.03 1.483 +0.10 1.664 +0.01 1.761 £0.07 2.062 +£0.16 1.661%
0 H K
. DE? . I 1.290 £0.12 1.353 £0. 04 1.439 +0.06 1.747 £0.07 1.890 £0.03 1.544°¢
weight gain ratio
1.208 +0.08 1.295 +0.06 1.418 +£0.08 1.551 £0.12 1.807 £0.11 1.456¢
SF-HJ{E means 1.278h 1.377¢ 1.507¢ 1.687°¢ 1.919*%
1.102 +0. 04 0.986 +0.10 0.946 +0.05 0.877 £0.03 0.793 £0.04 0.941*
Tkt R K - - - b
.. I 1.077 £0.07 0.994 0. 04 0.956 =0.04 0.815 +0. 04 0.785 =0.02 0.925
feed coefficient
1.045 +£0.08 0.965 £0.09 0.903 £0. 06 0.802 £0.08 0.763 £0.05 0.896°

SEH4{H means 1.075° 0.981°¢ 0.935¢ 0.832° 0.780¢
2.193 £0.08  2.287 +0.23 280+0.13  2.33920.07  2.35420.12  2.203°

h

EHEPES

protein efficiency

N

I 2.249 +0.15 2.256 £0.09 261 £0.10 2.252 0. 14 2.376 £0.07 2.333%®

2.320 £0.17 2.334 £0.20 2.398 £0. 16 2.573 £0.25 2.448 £0.15 2.415°
SE-{E means 2.254°¢ 2.293% 2.316* 2.478°¢ 2.392%
98.67 £2.31 96.00 £4. 00 98.67 £2.31 98.67 £2.31 97.33 £4.62 97.87*
R (G
ﬁﬂ”:$< 6) 1 97.33 £4.62 94.67 £2.31 98.67 £2.31 97.33 £4.61 100 £0.00 97.60%
survival rate
93.33 +£4.62 98.67 2. 31 100 £0.00 98.67 £2.31 97.33 2. 31 97.60%
SEF{E means 96. 44*° 96. 44 99.11° 98.22*° 98.22%

TE R B A FE = prEiR . W78 B MR NG FRER R ZF AR E (P >0.05) , B/INEFRERRERBE (P <
0.05) ,MHIE/NE FEFRIR 25 B2 (P <0.01) . DIFERIER

Notes: Data in the table are mean =+ standard error. Means in the same line with same superscript indicates non-significant( P >0. 05 ) , adjacent
words and non-adjacent words indicate significant( P <0.05)and( P <0. 01 ) respectively. The same below

x3 FEAEAXFBERKRAIERHIZID

Tab.3 Effect of different treatments on water quality of C. semilaevis

£zt R HFUKF- protein levels FEE

index satiation degrees A B C D E means

BHER I 0.289 £0.04  0.5200.02  0.599=0.02  1.337£0.02  1.895+0.03 0.928*

[mg/ (kg - h)] 1I 0.253+0.02  0.432+0.03  0.584+0.01  1.232+0.02  1.438 £0.02 0.788°

total baneful nitrogen il 0.233+0.02  0.349+0.03  0.498=0.03  1.125+0.03  1.387+0.02  0.718°
SE#4{H means 0.258° 0.434° 0.560° 1.231¢ 1.573

HAA I 0.102£0.03  0.327+0.01  0.391£0.02  1.012£0.02  1.451 +0.00 0.657°

[mg/ (kg - h)] 1 0.085+0.02  0.245+0.02  0.385+0.01  0.957£0.05  1.140 £0.02 0.562¢

NH;-N i 0.073+0.03  0.168+0.02  0.305=0.04  0.923+0.03  1.104+0.03  0.515°
SEH{E means 0.087° 0.247¢ 0.360° 0.964¢ 1.232!

AR A I 0.186 £0.04  0.193+0.01  0.2080.03  0.325+0.01  0.444 +0.03 0.271°

[mg/(kg - h)] I 0.168 £0.01  0.187+0.01  0.199%0.02  0.274+0.03  0.298 +0.01 0.225°

NO; -N i 0.160 £0.02  0.181+0.01  0.193=0.04  0.203 £0.00  0.283 +0.02 0.204¢
SEH4{H means 0.171° 0.187% 0.200 0.267¢ 0.342"

2.3 HEFEAN 1 B4 8T I A RS ) Y s R

FEAEABEE ) mRAMNRIRE T 22 HEARRON R 8 MG 7500 22 53 828, XIS Ui
OITA R L, EE UK SR 2 MREREXT B G 5 22 A R
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Tab.4 Effect of different treatments on liver digestive enzyme of C. semilaevis
Eifn iRy HE 7K protein levels SEBIE
index satiation degrees A B C D E means
& il I 1.616 £0.15  1.788+0.11  2.426+0.13  2.979+0.14  3.204 +0.13 2.402°
(U/mg prot) 1 1.747 £0.14  1.867+0.12  2.626=0.13  3.067+0.13  3.414 +0. 14 2.544°
protease m 2.264£0.12  2.348+0.13  2.814%0.10  3.178+0.13  3.576 +0.14 2.836°
348 means 1.875° 2.001° 2.622¢ 3.075" 3.398"
B I 43.17 £4.95  41.39+4.34  39.74+5.63  38.32+1.74  38.06+3.23 40. 142
(U/g prot) 1 48.81 £4.71  46.03 £5.36  45.45+4.20  42.73 £4.77  40.72+4.15 44.75°
lipase I} 52.38 £4.69  48.28 +4.42  47.184.48  45.69+5.06  44.84 £4.40 47.67¢
SEHIE means 48.12° 45.23% 44,124 42. 25 41.21%
TER G I 0.215+0.04  0.225+0.03  0.267+0.02  0.237+0.03  0.229 +0.03 0.235°
(U/mg prot) I 0.250 £0.04  0.279+0.04  0.262+0.03  0.254+0.03  0.233 +0.04 0.255%
amylase m 0.234+0.03  0.270+0.03  0.31220.04  0.259+0.03  0.224 +0.02 0.260°
SE-$5{H means 0.233 0.258°f 0.280° 0.250%¢ 0.229°¢
FF R & Bl 75 ) JH AR 1 T B R JF R 3 0 Bl 75 ) JHF I V8 o it 1% 7 B A

AT I e, BEAR B KRR T A = . A
HE5BAHZEREE, HESAH2ERK T, E
ZHAR A BG ) feoik, 0 E He TH E 4H81.23% |
69.82% .29. 60% .10.50% . T KFE4r3 L T .
k53w 18.07% 11.48% ,,

JHF R R s Bl 75 ) JHERR 7 Bt 6 07 5 8
TP A G, Bl 2R KT v T BRI, P £
KFFEAR T T . E 4l B b gl R AR
14.36% 8.89% .6.60% 2. 46% ., M K45
Fo T IKF- 2 %7 18.76% 16.53%

IKOF T S SE T fm Ji ETRa A, B e B B R AR T
Free C4lif i, H C 4l A b e 4l &
20.17% 8.53% 12% .22.27% , 1 5 M /K F2%
S, MoKSF43 50 e 1, 1 /KF 8 10, 64% |
1.96% ; N /K-LE T 7K 8.51%

P38 K ALBEE ) H 3R 5 AR IR Ty 2
ST EEF AT I, 2 K P 5 A R e T
o1 #6171 R 11 TG R i 7 I I T R e 1 J 2 M X
TE M TR M0 22 S A8 2 3, HEAE RN 2400 1 P
ZE 5o

RS ARKLEAFBEEBEERLEEINZMW

Tab.5 Effect of different treatments on intestine digestive enzyme of C. semilaevis Giinther

EiTn iRy 7K protein levels FBIE
index satiation degrees A B C D E means
& i I 0.846 +0.13  1.018+0.11 1.157 £0.13  1.253 %0.11 1.344 +0.13 1.124°
(U/mg prot) 1 0.991£0.12  1.080+0.13  1.202+0.10  1.349 £0.14  1.400 +0.13 1.204%
protease il 1.030 £0.14  1.114 +0.12 1.277 £0.13 1.391 £0.14  1.521 +0.11 1.267¢
348 means 0.955% 1.071° 1.212¢ 1.331° 1.422¢
NG5 i I 32.07 £4.59  29.63+3.63  27.13+2.87  24.03+4.23  23.57%2.45 27.28%
(U/g prot) 1 32.37+4.19  31.34%3.89  30.24+4.58  27.94%4.72  26.91 £4.65 29.76%
lipase I} 34.57+3.30  33.56+3.61  32.15+4.51  30.19+3.75  28.16 £5.04 31.73¢
SEHIE means 33.00° 31.51% 29. 84 27.39¢f 26.21%
TR I 0.126 £0.03  0.133+0.04  0.129+0.04  0.123+0.03  0.110 £0.03 0.124°
(U/mg prot) 1 0.133£0.04  0.141£0.02  0.130£0.03  0.126 +0.04  0.112 £0.04 0.128°
amylase il 0.138£0.03  0.1430.03  0.133+0.03  0.128+0.03  0.121 £0.04 0.133°
SEHE means 0.132* 0.139* 0.130* 0.126* 0.1142
W i8 & A B ) Ji7 38 B 1 it I T R B KR 12.72% 5.23%

IKSEFH i i T AR R KRR . B
ZHZE TS S i, o ) b T L 48, 90%
32.77% 17.33% 6.84% . 1 KF4r50 1 1

Wi Re R BEE 1 IiE RIS S E A
AP EEAHSE , BEER K9 T e i A, Bl &
JETKF Y REAR T T o B 412300 bE G 4 AR



1724 XKoo=

34 3%

S ¢

20.58% .16.82% 12.16% 4.31% ., 1 511 /K
R AL T || I S 75 o 1 A BN | B N =1
16.31% .6.62% .

W O EEE S BTN ) R
KT BT R R AR, A4 2 5 A8
3 B E BRI TR . B ALTE 1 dei, 4
B HEHE 5.3% .6.92% 10.32% 21.93%
MRS58 ke T KR 7.26% 3.91%

2.4 RERELABAYBERNELESERS
ESHE

PRI s HE EYr N BB S B A
ERHRIERYT B A A H A E AR, F
W45 et R R A AL, 22 s H B R
HAERHEE SEL/KEERE(E L K2,
EI3) , 15 a1 )= 7 72 o iR i 45 7 R AL L R AH A

* HIEE daily protein—N gain
= HHEMEAES  daily total baneful nitrogen excretion

55 - y=0.004 517 7x*-0.615 285 8x*

2(_) I +28.751 573 2x—425.112 413
2 R2=(0.999 9
40

30
25 B R
20 L »y=-0.004441 5x*+0.723 480 1x*

& / (mg/d)
nitrogen

15 -37.870 736 6x+ 645.867 187 4
10 R2-=L-99/8-—1//‘/-/.
5]
0

40 4:2 4I4 4‘6 4\8 5‘0 5(2 5I4 SI() 5I8
FEHI/KF  protein levels
1 10%aEEAEAZAKESEEEH
AgEMBHtt BEERNXR
Fig.1 Relationship between protein levels

and nitrogen in treatment I

* H#% daily protein—N gain
= HHEEAFESR  daily total baneful nitrogen excretion
50 - »=0.003962 1x*-0.521 006 2x*

45 +23.493 190 7x— 331.689 049 7
40 R*=0.99 6
g _35F
ESIT
~ £ 25 y=-0.003 894 5x'+0.763 182 3x’~55.863 359 1x*
IE'E 20 4] 811.031 296x—21 945.626 711 8
B 15t po09999
10+
5+
0 1 1 1 1 1 1 L 1 ]
40 42 44 46 48 50 52 54 56 58

EAKF  protein levels

2 N%MEENBARAKRFEFBES
AgEMBHtt BEERNXR
Fig.2 Relationship between protein levels

and nitrogen in treatment II

* HI#% daily protein—-N gain
= HHEMEAFEE  daily total baneful nitrogen excretion
ol y =-0.001 235 2x*+0.219 613 7x*

A5 11471 008 204214.087 158 2
40 09999

35

30 -

25 |
20 L y=—-0.002 991 4x"+0.587 238x°— 43.056 544 4x>
151 +1398.146 703 Lx—16 970.368 807 899 9

5,

O L fn 1 L 1 L L L J
40 42 44 46 48 50 52 54 56 58
FEHKF  protein levels

HE / (mg/d)
nitrogen

E3 0% aRELABAEAKTESFEES
AigEMAHT A EERANELR
Fig. 3 Relationship between protein levels

and nitrogen in treatment III

iy 5 A5 M LA B 90 7 B S H HEE
A R B B T DR R SR AR E IR
FhEM I 48.30% 49.27% \50.67% .

3 bhe
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Effects of eco-nutrition requirement of protein on
Cynoglossus semilaevis Giinther in industrial
culture with seawater quality and digestive enzyme

LI Yong'*, WANG Mei-qin', GAO Ting-ting'*, WANG Hua', XIA Su-dong', SUN Guo-xiang'
(1. Institute of Oceanology ,Chinese Academy of Sciences ,Qingdao 266071 ,China;
2. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract; The experiment was conducted to determine effects of protein levels and satiation degrees on
juvenile Cynoglossus semilaevis Giinther in industrial culture conditions with closed recirculation seawater.
The 5 x3 two-factor random animal experiment lasted for 108 days, total of 1125 fish[ with initial weight
(110 £25) g]were randomly allotted into 15 treatments with triplicates, 25 fish each replicate,5 protein
levels diets(43% ,46% ,49% ,52% ,56% ,with A —E) ,3 satiation degrees feeding(100% ,90% ,80% ,with
I, 1l and I ). Evaluated effects of different protein levels and satiation degrees on juvenile C. semilaevis
growth performance ,seawater environment factors and digestive enzyme. The primary results showed that;
(1) As the protein level of feed and satiation degree increased, weight gain increased significantly ( P <
0.01) ,the best weight gain both in the highest protein level and the highest satiation degree. Weight gain
ratio in group E was significantly higher than the other groups by 13.75% —50.16% ,that in degree [ was
7.57% and 14.08% higher than degree Il and Il . The best feed conversion ratio appeared in the highest
protein level, which was significantly higher than the other groups by 6.25% —27.44% (P <0.05),but
satiation degree didn’ t have such significant impact on FCR as protein level did:there was no significant
difference between degree | and Il ,and [ did better on FCR than [l significantly (P <0.05). As the
protein level and satiation degree increased, NH,”-N,NO, -N excretion and total baneful nitrogen excretion
were enhanced( P <0.01). The total baneful nitrogen excretion in group C was 54.5% and 64.4% lower
than group D and E respectively, that in degree [ was 17. 8% and 29. 2% higher than Il and I ,
respectively; (2 ) The activity of protease enhanced, lipase reduced and amylase increased at first, then
reduced with increased protein level. As satiation degree increased, digestive enzyme reduced. digestive
enzyme of liver was higher than intestine; (3 ) The relationship between nitrogen excretion and the weight
gain as the increasing dietary protein levels, partially accorded with the Rhomb character. By regression
analysis, the optimum eco-nutrition requirement of protein for juvenile C. semilaevis seemed to be 48.30% ,
49.27% and 50. 67% , respectively in degree [, II and Ill. The optimum eco-aquatic requirement of
satiation was 90% .

Key words: Cynoglossus semilaevis; protein nutrient; satiation degree; eco-nutrition requirement; water
environment; digestive enzyme activity; growth performance
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