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1 MRS JE

1.1 SEIe#

A S iy e B4 O i W T B G 4 L T 4
IRR BRI

1.2 SEIGEN

PARBNLA FHERRAE A S HY, B LA
By EEGE AW, KSR, BedH 64

S5 15 CKLIR 107 6.85%) 1 S 3 Ak, ) ) 4 1 B /K
S (F 9 S 43 5 A D1(43.7%) . D2(47.1%) .
D3(51.3%). D4(55.7%). D5(59.9%). D6(64.4%).
S ARDRF G T B HEASE TR LR D R
it 60 H G, FHHCEURE R RE REHL (Y )1 AR A
AP LA 3 T 9F Z-35C R il A B 4% 4 mmZ: 47 Y
R, LA 40 CCHET 5 L2 B R} 4% 40 %6 JF
o,

®1 ZBRARNEFREEZERIR

Tab. 1 Formulation and nutritional components of the experimental diets %
FARMER A KE  dietary protein levels
D1 (43.7%) D2 (47.1%) D3 (51.3%) D4 (55.7%) D5 (59.9%) D6 (64.4%)
JEK  ingredients
ta ¥} fish meal 15.0 21.0 27.0 33.5 40.0 46.0
HE&®EAK  compound protein' 20.0 20.0 20.0 20.0 20.0 20.0
f%®E M casein 6.0 6.0 6.0 6.0 6.0 6.0
MR gelatin 6.0 6.0 6.0 6.0 6.0 6.0
Tk wheat flour 28.0 226 17.2 11.6 5.5 0.4
a-TRMILIER)  o-pregelatinized starch 11.0 11.0 11.0 11.0 11.0 11.0
K& soybean oil 438 42 3.6 2.8 2.3 1.4
BERR —ZEG  Ca(H,POy), 2.0 2.0 2.0 2.0 2.0 2.0
SALHEFR  choline chloride 0.4 0.4 0.4 0.4 0.4 0.4
HETURE premix’ 6.8 6.8 6.8 6.8 6.8 6.8
#it total 100.0 100.0 100.0 100.0 100.0 100.0
EFREREEWTHEEM) nutrient composition (measured on dry basis)
FI#E  crude protein 437 47.1 51.3 55.7 59.9 64.4
FIREHT  crude lipid 6.84 6.85 6.80 6.83 6.84 6.89
FIHK4r  crude ash 10.7 10.3 10.2 10.0 10.1 10.9
FILF4  crude fiber 0.66 0.65 0.65 0.65 0.65 0.64
TCEFR Y nitrogen free extract 23.8 20.7 17.6 14.4 10.9 8.1

e L EGEANN: WRATFRE: 2 TURES 248, 207, DIRRERINFIREER, 24, 20 04RSP a0
Notes: 1. compound protein, involving patent protection; 2. premix contains multi-vitamins, complex mineral, functional additives and carrier, for
multi-vitamin and complex mineral, refer to carnivorous fishes'”

1.3 SSRRAFERE

TE SRR, SR K 1% 0 £ £h
WWHRE R, EENRSRAE IR, (AR
20 ) 1] 1) 40 300 P AR (F 9 BORL 2 11 46%) 9l 4k
3o BEFE1442 AT 12](20.9940.15) g 1R
A py R, BEPLT 6, R EINEH A,
TAEE SR A, S KRB IR T 74 K5 3)
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5:004ME 17k, RMEE0.3%~1.0%)5 /& 1d, 2h
Je 55 WOk A ek, g 3 ) XS S 56 R A5 0 4 B B
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1] TR, % KREYEREARNT R 101

19~23 °C, HMA & E>6.0mg/L, A & &<0.10
mg/L, WAHEREL & H#<0.10 mg/L, pH 6.5~7.0,

14 HmAXE&E

TR AT, W REF R4 AR E
Ja ., MR AR ) E ARG T IE %,
XA KB AT St B A A A BE AL IR
SEM AL, e KEEE, kS ig
LB R RE AR IR AR, RS E L g
B EANLA R Bk, E (bR A E (B
5 cmib)Zr A cmZE A K E BT 2 5 F I
B, HARFE AR AR G BT 80 cCrKAE Th & -

1.5 $BFRNE

A KB AR F8 AR 2 I B 500 25 R
Ja, EE4d, HERRE S A RE AR E, 1T
FHARKSER, HHEAK:

14 5K (weight gain rate, WGR, %)=(W,~W,)/
Wyx100%;

¥ 8 4 K &K (specific growth rate, SGR, %/d)=
(In W~In W3)/Dx100%;

Tl 2 %4 (feed conversion ratio, FCR)=W; /(W —~
Wo);

KLob, Wy REWIREYE(g); W,: KEIZLK
B H(g); D: FRLKKEG W RBY TP
BEE@)-

ZIAH . 2 EBILAFAERRS
mE JKGr. MAEHE(CP). MUEII(CL). LK
51 (CA)FIHLET 4 (CF) & 5 43 ok 105 °CHEFE T
J7% (GB/T 6435-2006) . HIL K A2 & % (GB/T 6432-
1994) . R [KHIH275 (GB/T 6433-1994) . 550 °CHy
B (GB/T 6438-1992) . MR 1 & % (GB/T
5009.10-1985)ill & , JoA R ¥ (NFE)IT35 7 %
mF.

NFE(%)=100%—(7K 43 %+CP%+CL%+CA%-+
CF%)

BT R ABRENE  TYR. &

F . IG5 KA UIBUR(RR)=(W xCN~WxCO))/
(FXCF)*100%;
Kb, CNHARBHRY BT AR, B8 K
Iy Erar; COMPIRBIIAT Y . BEAF . A5l
MUK oy &t CFONTRENTY . BAM . R
MRS & s DN ANEVE IR NS o

ALK AR R & & ZRNA. DNAA= 49 &
Ji 5 A o o A R B A BR % = (GBY/T
9695.23-2008)F- 3¢ T R 11.04: 47115 ; RNA,
Hp [ 7K 77 2 4= 3 ) sponsored by China Society of Fisheries

DNA % #2 B9 %2 R I Buckley" J7 i 147 .

H A By 48 AR 69 M) T M g H-K -
ATPase, W& B . IRl . JEMBEAINa™-K -
ATPaselt 516 £ 31 R H B ot g 2B ) TR 5%
Jit A 7= B B A2

AL 45 A7 49 ) A AL W B Ak
(SOD)FIPA - (MDA)RY L3 1 35 5% FH 5 52 2 A
A= TR RIS T A 5 ) D A

H. i asasiinh A T ZE 4t /R
YR RA TS, U FHH. B k3 17
Yot 7E B IMUBE (32 vi B SK210) B I 2 44
o . R L A8k R EL ) N i G O A
K. 2w m A s,

1.6 HUEIEAIE

S50 45 5 HISPSS 22,05 {4 % £l ik 47 5 A
E 2251 (One-Way ANOVA), AlDuncanftZ£ &
Po o M 20 R) 22 5 o MR RR E, W OKCE A
(P<0.05), ¥4 F V-3 {H 45 i 2% (mean=SD) ) &
RERN

2 4R

2.1 ARHE B BUK TR K8 4 & K1 BE AN
AR R B2

TRk AR T 7K ST B 8 2 S M R B A A K
AE AN BRI #6.(P<0.05) Bl ) Bl 25 1 7K SF- 19
o, KREGHZKEEFBM). #H R (WGR),
A2 A2 KRR (SGR)FIHE 1 £ (FI)H4) 52 S 3 in J= B AR
%, TEDAH (55.7%) kBl k, B&E R T H
b 1K, 5DI14H(43.7%) 4 L WGRFIF143
BN T 276.4% . 178.0% ., i FCRE: 5 F A%
(DI~D4)J5 ¥ T HasE, D4, DSHID6L A 2 F A i
F(P>0.05)(#£2).

2.2 AREBRKENKE IEARNA,
DNAFIRNA/DNA {& B9 £ g

T b A 5T KT B 3 R e K 85 L A RNA
DNAMIRNA/DNAfH (P<0.05), RNA, DNAFI
RNA/DNA{H ¥ bifi i) A6k 2 11 07K - (4 38 m i 384 im
J5 e T € (D4~D6), S apEHE 1 Bk P 5 K
MR, MHIXRESH0.9500. 0.959 9FI
0.882 4(Yrna=—0.009 1X*+1.087 9X —25.385; Ypna=
—0.001 4X°+0.177 6X —2.475 8; Yanapna=—0.002 2X*+
0.256 7X —5.172 9)(#:3),
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Tab. 2 Effects of dietary protein level on the growth performance and feed utilization of juvenile A. davidianus

EMEEFKE  dietary protein level

DI (43.7%) D2 (47.1%) D3 (51.3%) D4 (55.7%) D5 (59.9%) D6 (64.4%)
YIlER¥HE/g IBW 21.18+0.41 20.98+0.12 21.12+0.23 20.83+0.38 20.81+0.23 21.02+0.24
AAKEYE/ FBW 30.15+3.25° 35.50+1.11° 46.72+5.10° 54.03+3.07° 48.05+1.20° 47.46+0.88°
WEZ/% WGR 42.4143.11° 69.19+4.64° 122.0145.55° 159.62+8.61° 130.904.04° 125.84+4.85°
/g FI 6.09:£0.88° 9.88+2.00° 15.10+0.48° 16.93+0.59° 11.82+0.44° 11.91+0.21°
e E KR /(%/d) SGR 0.42+0.27° 0.53+0.21™ 0.79+0.14" 1.0620.05° 0.9120.02¢ 0.88+0.02¢
AR % FCR 0.67+0.02" 0.64+0.03" 0.59:+0.06™ 0.51£0.07" 0.43+0.01° 0.45+0.01°

TE: [FAT T B SR R A A 7 RN R A A (P>0.05), ARVNE FRFRIRZE R B3 (P<0.05): FH

Notes: In the same row, values with no letter or the same letter superscripts mean no significant difference (2>0.05), while with different small letter

superscripts mean significant difference (P<0.05); the same below

*3 ANEQRKEXNABL KA ARNA. DNAFIRNA/DNAE K FAE
Tab.3 Effects of dietary protein level on RNA. DNA and RNA/DNA ratio of juvenile A. davidianus

kR A BIKF  dietary protein level

DI (43.7%) D2 (47.1%) D3 (51.3%) D4 (55.7%) D5 (59.9%) D6 (64.4%)
RNA/(mg/g) 5.04+0.17° 5.35+0.18" 6.70+0.18" 7.23+0.10° 7.14+0.06° 7.08+0.11°
DNA/(mg/g) 2.660.13° 2.77+0.25% 3.0440.07" 3.06£0.36™ 3.2440.06° 3.20£0.09™
RNA/DNA 1.90+0.16™ 1.92+0.30 2.20+0.04* 2.36+0.05° 2.27+0.24% 2.21+0.08"™

2.3 AREBBRKFEX KGR B 0E

Tk B 1 BT K d 2 S e R A 2 (P<
0.05). FififalkHEE 11 BT /K- 3G, A B0 2
HM(D1~D4)J5 # T2 2 (D4~D6), TED4AAL Ik F|
KA BRI AW T R, 5B
IR B A S e M 6 R (Y=—0.171 9X+27.009,
R*=0.9442) (K1), SiakrhJo &R 1K P 5 EAH
KERAE S ZR (Y=4.203 1X-58.604, R*=0.910 6) (K12),
B fRDRLEE BT B, A 5K 43 FUORL K 3
TEAS AL 22 5 A 1 35 (P>0.05); WL KL H &
2R VERE(Y=0.529 6X+58.166, R’=0.848 7)(P<0.05),
WL PRKELRE D5 A K 43 & i Y e TR A s iy
P, TEDAH BB EAL . KRR E A & =2k E
TR R 1 K B 1S 2 S N A A R
TED4ZH (55.7%)ik Bl ey, W 3 = T HAth £ 41
(P<0.05), BARE AL T27.8%, HiEE
FHALD6) N T 15.2%(#£:4).

2.4 ARERBRKEXNKEHEEFYIRIT
R RN

TR 9 5K P S 25 W R B R ) B DL
AR (P<0.05), & H BRI B RHE B BUKF
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B T e S e B AR A R, FE DAY K B i
s KT UURR R bl e Rk B 1 K T v 5 S
I(D1~D4)J5 #a TR EREHE, D4, DSHID6Z [H]
ZSAEE IR DTBUREE & A KO TS
Mg, 5meka A KCE B IEAE L R
(Y=2.349 1X+29.949, R’=0.9527), 7ED64H k%%
1 (P<0.05)(F5).

25 WRARERRKFENKGHESFIELR
YT Th BE BY 22 M)

B 2 DR K R3S, 1 AR R
B H-K'-ATPase 5G4 5 FEAL %, D34
FIDA A BB s W iE R g . g D7 6 A Na -
K- ATPi Fifi % 1Rk 1150 7K SF- 1 35 1 22 5 3
JE AR A R34, S TE DAL IR B B i, 1 TE ) 1
o A TR O 3N D 1~D34 % i T
D4, D5HID6L ] 22 5 A i 3 (P>0.05)(%6).
26 AREHRKESKGUHABHER
N0

H5MEAH MO, A K HaeEEd
(DMK ARG e R B e HE, 2SR b
F AR (P<0.05), Z0E S DAL % = T'D14,

Hp [ 7K 77 %% £ 32 /3 sponsored by China Society of Fisheries
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E1 2HHERSANERRKENXER E2 £HHEERSANLTREEINXER

Fig. 1 Relationship between whole body crude lipid and

dietary protein level of juvenile A. davidianus

=4
Tab. 4

Fig. 2 Relationship between whole body crude lipid and
dietary NFE level of juvenile A. davidianus

ANEERKENKENEFERMERREEE RSN

Effects of dietary protein level on body composition and skin collagen content of juvenile A. davidianus %

FEHE A UK

dietary protein level

D1 (43.7%) D2 (47.1%) D3 (51.3%) D4 (55.7%) D5 (59.9%) D6 (64.4%)
24  whole body
JK4>  moisture 81.26:0.14 81.24+1.29 81.28+0.79 81.20+0.91 81.64+0.60 81.83+0.64
HIEEA"  crude protein 69.39:£0.80° 70.7120.14® 71.19+0.90° 73.98+1.75° 73.84+1.00° 72.57+0.62"%
HIREW™  crude lipid 19.38+0.05° 18.45+0.08° 18.37+0.29° 17.52+0.26° 17.19+0.08° 15.47+0.02°
M4 crude ash 10.78+0.05 10.54+0.34 10.24+0.74 10.66+0.43 10.810.76 10.67+0.48
WA muscle
7K43  moisture 85.63+0.99° 84.59+0.61" 83.9+£0.11* 83.420.18° 83.59+0.33% 85.21+0.87°
HIEEA"  crude protein 82.23+0.25" 84.09+0.69™ 84.43+0.64" 85.63+0.61" 88.4+1.12¢ 90.79+4.47°
HREW™  crude lipid 7.13£0.20° 6.50+0.15° 5.96+0.03" 5.93+0.13° 6.15+0.74" 6.22+0.12%
KRR skin
JRIFEE  collagen 5.03+0.09° 5.27+0.23° 5.27+0.01° 6.43+0.15° 5.97+0.06" 5.58+0.04°
PP DS il

Notes: *. on dry matter basis

i HES A& 5F, B AR O L, BT RN
M5 % F & (K 3-a~b, BAFkL), FEHELHLH
W, IR AL(D ) AN B 2H (D4) K85 ) 4% B 80
TSR = 3 22 5%(P>0.05), {HD14H 7l 4
EWH, KEATE, SEREE, DAY K
J B Gk B HES A S B, S AR DI BRI
T 69.1%(P<0.05) (7).

27 AREBRKFNRBELEMEIEE

Wt 2 1 RL B BOK B934 i, i 1 SODZ

Hp [ 7K 7% 2% 4= 3 /5 sponsored by China Society of Fisheries

W b, 0 IESODE STt R FE IR R . 1
. AFIEMDAR e JG THI a3, FED4d] ik F|
=&AL, SDIAAM LT T 43.7%F77.8%,
E DO A L4351 F R T 15.2%F181.8%(#8).

2.8 EoERSANERRKFENZXE
V354

PLEREHE B UKo B AR B (X)), 40l LR
B4 A WGR(Y;). JILIARNA/DNATE (Y,). &5
DURR (Y3 F Bz R D 2 11 8 £ (Yg) 2B 47 [l 5 43
Mr, REEAZ A28 e H 2 &R (E 4~
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x5 AREARKENKGGEEFRNRENF N
Tab.5  Effects of dietary protein level on nutrient retention of juvenile A. davidianus %
TAEMR A FKF  dietary protein level
D1 (43.7%) D2 (47.1%) D3 (51.3%) D4 (55.7%) D5 (59.9%) D6 (64.4%)
|AMRIIRE  PRR 63.15+0.68" 65.46+1.54™ 70.19+1.78" 75.31£2.38° 75.26+2.02° 66.08+3.14®

HEWITRZ%E  LRR

134.72+10.06" 144.51+19.82" 143.65+13.42" 157.87+20.01* 171.07£7.56™

184.43+17.83°

WA PUFE ARR 4.67+0.30° 5.11+0.82* 5.63+0.05° 6.90:£0.12° 7.100.58° 7.09:0.50°
6 (AREBRKTEX X LE B FIE KR8 R 0

Tab. 6 Effects of dietary protein level on gastrointestinal digestion and absorption function of juvenile A. davidianus

WEHEEBKE  dietary protein level

D1 (43.7%) D2 (47.1%) D3 (51.3%) D4 (55.7%) D5 (59.9%) D6 (64.4%)
B stomach
HEABY/(U/mg) pepsin 38.24+0.57° 43.85+0.28" 47.59+0.19° 47.08+1.30° 45.25+0.52° 43.36+1.08°
H'-K'-ATPase/(U/mg) 5.49+0.22° 6.05£0.45" 7.48+0.19° 7.3540.58" 5.68+0.26" 5.50+0.30°
¥ intestine
iR FIE/(U/mg)  trypsin 354.1+33.88" 407.4+8.91° 450.7+9.98° 491.7+5.06° 472.5+11.55° 355.7+37.68"
HEWTER/(U/mg)  lipase 151.4+11.23° 171.2+4.32° 188.1+9.91% 200.7+17.71°¢ 189.6+2.16° 151.4+14.98°

VEREE/(U/mg)  amylase

Na'-K'-ATPase/(U/mg)

0.200+0.020° 0.183+0.002° 0.172+0.002" 0.167+0.002° 0.169+0.003"

5.43+0.28" 5.73£0.31" 6.040.83" 6.86+0.53° 6.77+0.13¢

0.170+0.006"

6.49£0.67"

E7), 2 EIFFRE: ¥,;=-0.552 1.X*+63.902X—1 702.9
(R*=0.9332); Y,=—0.002 2X*+0.256 7X—5.172 9(R*=
0.8824); Y;=—0.086 9X*+9.712 4X—197.16(R*=0.833 8);
Y,=—0.006 9X*+0.781 6X-16.153(R*=0.873 5), WGR,
LA RNA/DNATH . 5 15T 0 FR S8 Bz ik e it 2
F o Bk BT, X500 57.9% . 58.3%.
55.9%. 56.6%.

3 v

3.1 EREBRKEXNKRBEKEEFER
Rt A: DAL

K7 B A S RO AR A R A
I, ANV R B R AR B R, A
Ry AR BRI . A0 e A g 22 DA
HIRYBRGEE R R, R B TR R R
TEKE P A A R N R, HOR i sl
R 205 K7™ Bl Wy e ™ FE AN R B it R
B TP R 2R T A 20 TR A
— J2 R O 3 K- o 0 R LA i A £ 1 e {1
AERERFEAE KGNS ; RN AREHBRK
s S EEw, KEZENEESY, B
A W52 W PR 1 Sl B on e B AR A i A2 fiE
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P, m DR A AT BE 2 S SUR AR =
AL, T A T ARDRL KO
Nt i, ERyERAHET
R, RS, EESSREA R E, fEA
SCu e, BEE R A KRN, WGR,
FIFIFCRIYAS W38 i FHL7E DALk B e fd, M4m0k}
EH R KFEMILSS.7%)5, FCRIER #44k, H
WGRHAIFLI & R, R DRE B BTk A%
Ik v ¥ o X R 1) B 1 i w4 R i AL iR
EAFZ I, TTRER KB WGR, Al , A
T IA & IR B3 1) e B R %M 0.43~0.67, KT —
MRS, X RE RS KRG 18, =
ANES, EEMERIGR S T AR IEFEA .
DI R FEEARKR . EAERCR AL
A RNA/DNA{E A LI 48 br , 38 8 — W 8105 23 4
Bff A K58 40 A % B 1) T e ol e R B 55.9 %~
58.3%(TREHEAT), A IT I KRR AT (10%7K
43), X RS 7 R R 50.3%~52.5%, FESF
Bl P 10,25 (40%~55%,  RUTHE )& i v 1 L

3.2 ARHEEE A RKE X K8 E 50
ES VRN DA )

EEHRESG RIS, RNAREENS Y

w1 [ 7K 7= 2% 43 3 73 sponsored by China Society of Fisheries
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(¢) 3500 pm

(d)
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Fig. 3 Effects of dietary protein level on stomach and intestine structure of juvenile A. davidianus

(a)stomach of 4. davidianus in D1(20%); (b)stomach of A. davidianus in D4(20%); (c)intestine of 4. davidianus in D1(20x%); (d)intestine of 4.

davidianus in D4(20x)

x7 ANEERKEN KRGS BEBRESHFMN
Tab.7 Effects of dietary protein level on stomach and

intestine index of juvenile A. davidianus

TARME AR dietary protein level

D1 (43.7%) D4 (55.7%)

B stomach

TFIEE /%  cavity rate 44.24+6.56° 12.93+4.84°
REHE/A fold number 7.33+1.53 6.001.00
4B /um - fold height 109.39+6.69° 140.29+11.60°
¥ intestine

TREF/%  cavity rate 18.67+4.56" 5.76+2.84°
HEHE/ villus number 13.00+2.65 11.00£1.00
KB /um  villus height 54.02+6.39 46.98+2.76

T *ZER=Sy | pinen/Sw. i
Notes: *. CaVity rate:Scavity of stomach, imestine/ Sstomach, intestine

o [ 7K 7% 2% 2> 32 73 sponsored by China Society of Fisheries

H, DNAT WL T 40 i A 22 50 34 %, 1
RNA/DNA{E W 5 41 fl 5%, RIS 20 i & il 2R
P10 i) 3 6 B IE AH G, R WK B (DNA . RNA
T i) FMIRNA/DNAH O 2 76 1 AW 5T A5 2] T3¢
Z R T AR KB, AR K
ik 2s i R R ELHLA ' DNA . RNAS &
RNA/DNATH, Ut B RRHE A KA 2 2 0
I NLA A 22 57 240, BRI 25 A &
B, KELADNA. RNAF & MIRNA/DNA
e DAl ik B e, &, MLREAR S E
R AR VORI iz 4k # e i, RWDLE R
{14 ) B F R KSF T LA A R UL PR A0 A Y
22 53 SRR (A BT A R, 8 A 1Y) B TR
fra, MR K
WIEEHE e FEAR, SAFE
2R . TR AR IR, K Wie &
A FE WG, X R AR A BT | PR
507 H B RAFR N TR, R GE T
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Tab. 8 Effects of dietary protein level on antioxidant ability of juvenile A. davidianus

FRVR A KT dietary protein level

DI (43.7%) D2 (47.1%) D3 (51.3%) D4 (55.7%) D5 (59.9%) D6 (64.4%)
% intestine
HBEAYEAL A/ (U/mg)  SOD 88.04:£0.22° 89.77+0.29° 90.31+0.42" 91.99+1.19° 98.5+1.49° 99.14+1.62¢
P4 —W%/(mmol/L) MDA 8.9342.53° 7.73+1.96" 6.23+0.68% 5.03£1.61° 5.63+0.42" 5.93+0.76™
FFRE  liver
BENE AL/ (U/mg)  SOD 35.12+1.05° 38.25+0.46° 38.79+0.80° 38.79+0.71° 35.66+2.6° 26.75+0.58
P4 —E/(mmol/L) MDA 5.04+0.70% 3.91+0.66° 1.96+0.69" 1.12+0.06" 4.11£0.75" 6.16+1.14°
180 - ¥,=—0.552 1X*+63.902X~1 702.9 3.0 1 ¥,=-0.002 2X*+ 0.256 7X-5.172 9
2 2,
160 + R*>=0.9332 E 25 | R*=0.882 4
140 } ° :
£ 120 | g% 20 :
S = < < !
%glm— EEIS :
B = 80 | <= :
= 5 ZZ 10 !
= g 60 ~ ~ H
1
20 | i
0 . . . . . . 0 . . ML . )
40 45 50 55 60 65 70 4045 50 55606570

IR 1K 1%

dietary protein levels

B4 WMEBRKTFESEERNXR
Fig. 4 Relationship between dietary protein level and

weight gain rate of juvenile A. davidianus

80  ¥,;=—0.086 9X*+9.712 4X—-197.16

75 R=0.833 8 <
70 |

R

60

HEFITRAR %

protein retention rate
W
(9,

I X=55.9
30 - - i
40 45 50 55 60 65 70
kLT B K %
dietary protein levels

6 ARERRKFESERARTARENIE
Fig. 6 Relationship between dietary protein level and

protein retention rate of juvenile A. davidianus

FEARU ot 3 R4 TS N AR XS A Bl Wy I I A
H & e, EARDRL R RKCF XK 3
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TRk B K%
dietary protein levels
B 5 ARNEBRKTESHARNA/DNABRX R
Fig. 5 Relationship between dietary protein level and

muscle RNA/DNA of juvenile A. davidianus

71 Y=0.006 9X*+0.781 6X—16.153
R>=0.873 5 b
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skin collagen content
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Fig. 7 Relationship between dietary protein level and

skin collagen content of juvenile A. davidianus
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15.2%,  Ji PRl a2 0k L 1) ) ) 2 1 S0P i) LA
A 1 T R A R, e HE ML A
FISE A e 2 T R TR 5 A B BRI i 2 P
P 98 M 2 T R SR 2 TR, T 4R e R D B
, B TEA UK el o0 R E H S
A B B A LA A R — 2D TS

33 ARHEEEBFUKEXKE B I EER ST

NSO K= (VRN S S VA DR s ) N
WA 8 AR ) FRE A A (o3 I R RN, HH'-K-
ATPasese 73 A £6 R 1Y G HE It , ] A B 1~ 22 4k
i, KRR P R B P A Y B T AN
Ji LT s 3 ek N A R b R e e SR T T
AN/NE IR A S FIEHCL, #h1R A]#0E H 5 5
ity Jot, A A A O A T Y A e, X DR
HE BT . REVFR R, R
A2 4 AT RS e T AL S P, WangZEUT L F
5 5 45 Ve ¥ UM (Pelteobagrus fulvidraco) L)
fif(Polyodon spathula)" 5% & B0 kit 25 1 6L 2 11
BR3P B R, (H AR
BHE FLBUK Vo w2 ) 8 S, AT
FH ERERAN, B EAMMH-K -ATPE
PESTEDIH . DAL B Fe i . Jl K8 1Y H
AR TR ELT PR - SE TRE MR IE S5 - i S GO
PRt REIE AT HEER, BRITOEZ, &
B3 0 )Rk 2 1 J K P T DA e g R 5
MARE, e KuENWRE S, HeEEA
TitE 140 95 P ok 8 v % RDRL AR R AR, TR A
e A DR S R T R 1 43 WA R R
AT o

2 BWI A Wi ANG, N
IR VL e g i TS 4 i 4 0 1) 22 T AR 1 Rl A IR il A
[ VEH T8 E B, B b i 2 E e 24y oAb
JORTARE T PN JOR AR, TR A 1l (R R N IR 2 —) 5
AT J5t 0 98 =X e i i 40 e o o i A W T8, 22
DA T A B S, PO LA, B
DL AR O R . ZEARDTSE R, BRER
ity T8 A A K R A O DAL (55.7%)iA Bl e, H
IR R = R, B RS B
W, AR AN M AT RE AN M AR A 2, U A E Y 1)
PHEE B K P AT L GE o A K 850 B 4% K
B, WM E AR, [ S5 R A Y
AL REREFRY BN, s R ERE
K T e 28 1 BT K V- B I e R TE oy e O A Y
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5%, Debnath%F "B 5% 3 B 4] REEE 1 BT 7K 7 XF
s 18 VE #3 TE ANNE 7 S VRO O B, T
Kawai%F® | E& 1 %5 P VE U 85 (Oncorhynchus mykiss)
A JE A8 (Procypris rabaudi)F W BIF 5T & B1UE F5) il
NG 105 ol 355 P 2 1) RH AR 1 BT P s e, AR 52
5 & PR B A T RE AR 1 SO 3N, UE A B T
PEJE T BTG TH0E , N5 D T% v 0 & S S
FE a3, TEDAM A B & . %22 5 ] g2 i
TABHE A BUK AW, T RRREER
Tk JC AR 1) ST R B Y . Na'-K'-
ATPiff & — Mg fE 40 M I iy s P BT, mlad st
K fi ATPRE &5 1 S iz e ik g =, AT 5
TR EER . R R AR SR T F2 ) B as )
ke 71 o ASBFSE H Bl Na -K - ATPRG & P A A K
AEH DA A e, IREHDIA R EMNRT
DAZ, LW & B AY (R R 1 5K P ) i g B e
W7 iB W N RE T, B E R B R, i
T2 i R B A K

34 EARNEEEERKEXNKEIRELHEE
aEA

T H A TR 1 JBOK P AT LUK s OK 7 S
AL BE ST . SODYE K™ shibt Bk R4 h
I NPUAE AL, T LU R0 R A R B R
T A2 U AN H,0, % 1 R A B, AT
FER B, TERHE F K 43.7%55 03 55.7%,
PR 18 SODY & B TH %, Ykl [ Bk
V- 1155.7%)5 , HFAESODYE H & & T R, i
TESODWEFHI M, B3k — 45 2R ml e X o0 i
EPURALEE AR EE G T, MRS E AL RE
JIREARN, SR gy ik, S8hiE
Um0, DUHRPT AL 15 MDA
IS AT LI s ML G ot i S AR R, ]
F) 42 B ik I Hy B4R O R B L AR WS R SR
TRRE S s SS . ARSI R B, RDRHER 1 Bk P
X I A 18 MDA A 82 5210 (P<0.05), B9
T H Y H B AT LA SR AL 2L B MDA Y fig
11, TE = 8UA B (Epinephelus moara)™ ' FlJe & %
Ak fii (Oreochromis niloticus)* ) WF 5% H 158 T
AHIF A 45 2R

4 5

R H858 40y A A AR 36 R ) 6 1 K SF R 55.9 %~
58.3% (T HEFEA) o I BRRL R H B AT LLBA B
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Dietary protein requirement of juvenile giant salamander
(Andrias davidianus)

WANG Shuang ', LI Zhanfu', LIHong? LI Xuelian®, LEI Denghua®,
ZHU Chengke *, LIN Shimei', CHEN Yongjun', LUOLi"

(1. Key Laboratory of Freshwater Reproduction and Development, College of Animal Science and
Technology, Southwest University, Ministry of Education, Chongqing 400716, China;
2. Chonggqing Fishery Technology Promotion Station, Chonggqing 400000;
3. Fisheries Technical Extension Station of Kaizhou District, Chongging 405400;
4. College of Animal Science, Southwest University, Chongqing 402460, China)

Abstract: In order to determine the dietary protein requirement of juvenile giant salamander, 6 isolipidic diets
were formulated to contain graded levels of D1(43.7%), D2(47.1%), D3(51.3%), D4(55.7%), D5(59.9%) and
D6(64.4%) crude protein(dry matter) to feed juvenile giant salamander with initial weight (20.99+0.15)g for 92
days. The results show that: O Dietary protein levels had significant effects on weight gain rate of giant
salamander, and it reached the highest in the D4 group, which is 276.4% higher than group D1, and the whole body
protein deposition rate and muscle RNA, RNA/DNA ratio, pepsin, H'-K'- ATPase in stomach, trypsin, lipase and
Na'-K'- ATPase in intestine, liver superoxide dismutase (SOD) reached the best in the group D4, and the
malondialdehyde (MDA) in liver and intestine were both the lowest in group D4. 2 The content of muscle crude
protein increased linearly with the increase of dietary protein level, while the fat content in giant salamanders
declined linearly, and there was no significant difference in moisture and crude ash of whole body between
different groups, and whole body crude protein increased first and then tended to be stable, reached the highest in
the group D4. ) The skin collagen content in group D4 reached the highest, increasing by 27.8% compared with
D1. With weight gain rate, muscle RNA/DNA ratio, protein deposition rate, and skin collagen content as
evaluation indexes, the optimum dietary protein level of the giant salamander was 55.9%-58.3%(based on dry
mater), and this dietary protein level can significantly improve gastric acid secretion, the digestion and absorption,
and antioxidant capacity, and increase the nutrient deposition, thus promote growth and feed conversion; While
low protein level diet significantly inhibited the growth of 4. davidianus.
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