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Tab. 1

Formulation and nutrient composition of the diets (air-dry basis) %

TAEVR K F/%  dietary protein levels

WiH items

35.44 37.20 39.19 42.05 4530
J5¥l  ingredients
taf}  fish meal 19.00 27.60 36.20 44.80 53.30
A soybean meal 18.00 14.40 10.70 7.10 3.50
W#T  meat meal 5.00 5.00 5.00 5.00 5.00
R DDGS 7.00 5.20 3.50 1.80 0.00
AL KE  extruded soybean 4.00 3.80 3.50 3.20 3.00
KPR rapeseed meal 7.00 5.90 4.90 3.80 2.80
KA rice bran 10.00 7.50 5.00 2.50 0.00
Tk wheat meal 22.00 22.00 22.00 22.00 22.00
fiylh fish oil 2.94 2.20 1.46 0.07 0.00
il soybean oil 0.06 0.80 1.54 2.30 3.00
Y%K cellulose' 0.00 0.60 1.20 1.80 2.40
B3FREL  premix® 4.50 4.50 4.50 4.50 4.50
ST Cr0, 0.50 0.50 0.50 0.50 0.50
BEFHI/KF  nutrient levels®
FIHEAM  crude protein 35.44 37.20 39.19 42.05 45.30
FARWT  crude lipid 5.60 5.42 5.89 5.54 5.19
HK4r  crude ash 10.54 11.25 11.75 12.76 13.43
7K43  moisture 5.30 5.81 6.20 521 6.41

e LAERNAgER R AR 2. FFoK - S TR E N T e i EHE ft(g/kg): 4EAEFRA 20.1; 4E4EFED 0405, HEFRE 74, 4ERK,
0.34, 4E4EEKB,0.67, HE4EEB, 1, Y4 EB 0.8, 44 EB,0.0014, EA4ZKC 10, D-Z#R2.65, M1R0.33, MAMENLS.35, SFALIABIIS, )
20.034, JUUEES, k14, TOKBRER4M0.35, #¥4, 460.0014, ££10, %50.03, ##0.04, f§0.035. 3.3y ME

Notes: 1. the cellulose used was microcrystalline cellulose. 2. premixtures for special aquatic animal provided the following per kg of diets (g/kg):
vitamin A 20.1, vitamin D 0.405, vitamin E 7.4, vitamin K3 0.34, vitamin B, 0.67, vitamin B, 1, vitamin By 0.8, vitamin B, 0.001 4, vitamin C10; D-
pantothenic acid 2.65, folic acid 0.33, nicotinamide 5.35, choline chloride 35; biotin 0.034, inositol 8, Fe 14, CuSO4+5H,0 0.35, Zn 4, Mn 0.001 4, Mg
10, Co 0.03,10.04, Se 0.035. 3. P/E was a calculated value and others were measured values

i e T AR W T AR 5 i) D
L5 BEESH

L 2 Cir Al A e

1715 # (survival rate, SR, %) = N/Nyx100%

14 H % (weight gain rate, WGR, %) =
(W) Wyx100%

558 1 K (specific growth rate, SGR, %/d) =
(W ~InWy)/tx100%

1) 8l 22 X (feed conversion ratio, FCR, %) =
FITW~TWy)x100%

% & % (feed intake, F1, %/d) = F/[(TWy+TW,)/
2x£]x100%

http://www.scxuebao.cn

1 FUAICF (protein efficiency ratio, PER, %) =
(TW~TWo)(FXP)<100%

JF A Lt (hepatosomatic index, HSI, %) =
L,JWx100%

JIEAA L (viscerosomatic index, VSI, %) =
[W~C,]/Wx100%

J# 1 FE (intestine index, ISI, %) = 1,/W,x100%

i1 {4 BE 3 & (condition factor, CF, g/cm’) =
W,/L3x100

T4 5 2 W 1L % (matter ADC, %) = (1-Cry/
Cr.)x100%

HLEE 1 57 % WL TH £ % (protein ADC, %) =[1—
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(CrxP)(Cr<P)]x100%

LI 5 2 L A6 3R (lipid ADC, %) =[1-(Cr<L,)/
(Cr<L)]x100%
K, NAKKEE, NoMwIRREE, WhEE
iR (g), WohPIR KT (g), TW S5
ORI AR, TWoh SEE T IR i fa iR B R,
FRATER(Q), thmFFRE(), PR M5
EE (%), CroA KRR Cr0 & i (%), Cr h 26
H1CryO5 & 1 (%), LA TEHIR 5 % 1(%), PR3
fE B (%), Lo FEE AR & (%),
LR E R, C o E, 1,0 i EE,
LAtk

S I A5 K08 R FH SPSS 22. 05K 4 ik 47 B4 [H]
E £ (One-Way ANOVA), K HDuncan[t £
i E 5K G 50 S 56 A B A () Y 25 S W
4 P<0.05H F R B R 25 5 3 . A B0 D)
PI{E+75 #E 2% (mean + SD)FR IR .

2 4

21 EAREBEFUKEIREMEE KRR

B & R R AR OKSE RS, WGRAI
SGREG TG TR HEH, 39.19% . 42.05%%4]
WGRHISGR . 3 18 T°35.44% . 45.30%%4(P<0.05);

FURIFCREH %5 1) R} 2 1 53 7K 1 1) 385 i 52 90 58 T B
Ja TR, 45 30%2H FIRIFCR 2 15 1°39.19% .
42.05%41(P<0.05); 45.30%ZH PERL i Ik T H
RASUL(P<0.05), HSIEALAH AR, 42.05%41
AR T H AR ZH (P>0.05); WA 1639.19% . 42.05%
2H 5. 35 15 T 37.20%H145.30%2H (P<0.05);  VSIBE
R = 5w R | B N 5 R Y NI
1 17K F-2H 18] CFIJC i 35 1 22 57 (P>0.05)(£2)

T Rk R S K O 5 4 R N R E A KR Y
KA EMAR) R IHZEBAR . DIWGR IS %
FEFR(Y=—0.547x+44.501x—789.43, R*=0.940 9)(Kl1),
i A S M A S WGRE KR, fa kL8 1 B K
}140.67%; LASGRAZFHHEHR(Y=-0.005 2x°+0.424 Tx—
7.068 8, R’=0.949 6)([¥12), 4SGRIE KHF, 1kl
B TR 440.84%, 5 WGRZE AL
2.2 AR B RK X REM) 834 2B Y RY 2 0

T e AN [) B 5 7K ST Xof R Wy A i 43 1 A
B EVER I (P>0.05)(F3) . 37.20%. 39.19%41 )
SR i s o | NS G S Rl D 1 o
F B W s T A A 5 A ORI R B HLAR 1D
i B ARDRHE E BRI R BT, K
T R 42.05%4H LA BLK 73 & =K T
HA 44 .

%2 RAREBEFRKEX R EE KM s E P F R R0
Tab. 2 Effects of dietary protein level on growth performance and biological characteristics of P. spathula %
TAEVR F B KF/%  dietary protein level
IiH items
35.44 37.20 39.19 42.05 45.30
Wih¥E/g IBW 157.95+0.48 158.07 +0.24 158.01+0.13 158.14+0.21 157.83 +£0.43
AR HE/g FBW 316.89 + 8.38" 331.83 +£9.58™ 335.14 £ 16.14* 342,20 + 7.74" 320.98 +10.73*
/% SR 92.59 +12.83 98.13+3.23 100.00 + 0.00 100.00 + 0.00 100.00 + 0.00

MER/% WGR 100.63 £2.39° 109.93 £ 1.41°
e K /(%/d) SGR 1.42 +0.05¢ 1.51£0.04"
BAER/(%/d) FI 1.21+0.03° 1.20 +0.01°
Tkl # %% FCR 0.92 +0.06™ 0.86 + 0.08™
HHERAH/% PER 3.08 +0.22° 3.14+ 027
JFAAEL/%  HST 1.54+0.10 1.52+0.04
JatkLt/% 181 0.97+0.19® 0.91 +0.03"
WEAA /% VST 12.56 £ 2.11 11.84+1.27
B/ (g/em®)  CF 0.43 +0.02 0.42 +0.02

112.10 + 1.55° 116.38 +£2.33° 103.38 £2.13¢

1.53 +£0.04* 1.57 +£0.05* 1.45 +0.05%
1.22£0.04° 1.17 £0.09° 1.36 +0.03"
0.84 + 0.06" 0.80+0.07° 1.01 +0.10°
3.05 £ 0.20° 2.99 +0.26° 221+0.22°
1.62+0.18 1.49 + 0.05 1.64+0.19
1.12£0.16° 1.25£0.13" 0.77 + 0.09°
11.70 +1.21 11.32+0.38 11.10+ 1.61
0.43+0.02 0.44 +0.02 0.43+0.01

W FBIFREAR R RER R 2 7 B35 (P<0.05), T

Notes: the same column marked with different letters showed significant differences (P<0.05), the same below
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125 ¢ 1.8 ¢
Y=—0.547x*+44.501x—789.43 o Y=—0.0052x>+0.4247x—7.0688
R*=0.940 9 . R>=0.949 6
g5 | : 2
= !
E § 1.6 E
<105 ¢ ! < :
2 oos | ! L4 |
: ih E
83 ‘ — ‘ ‘ = L 40.84%
33 36 39 42 45 48 1.2 . N R . .
TR E AR K /%  dietary protein level 33 36 39 42 45 48
TRk EE AT K /%  dietary protein level
Fl1 ANEBRKESRMESIEERN
ZOREVAS AR B2 ARNEARKESRVEHEEKEN

ZREVAS R

Fig. 2 Second-order regression analysis between

Fig. 1 Second-order regression analysis between

weight gain rate and dietary protein levels for
specific growth rate and dietary protein levels for

P. spathula
P. spathula
&3 ARE B FRK xRV 85 44 28 B BY 520 OR = B Al
Tab. 3 Effects of dietary protein level on body composition of P. spathula (wet weight) %
TR E K /%  dietary protein levels
WiH items
35.44 37.20 39.19 42.05 45.30

L4  whole body composition

HEA  crude protein 10.49 + 0.44 11.65 +0.87 11.45+0.93 10.79 + 1.05 11.44 +0.77
HMEMT  crude lipid 474 +0.75 490+ 1.61 5.61+0.53 539+0.23 6.58 +0.42
HK4Y  crude ash 1.59+0.26 1.80+0.17 1.83 +0.40 1.81+0.19 1.70 + 0.06
K% moisture 82.79+1.93 81.65+1.70 80.65 +0.97 81.80 +0.63 79.21+0.36
WA muscle composition

HEA  crude protein 1930 £2.23 20.16 +0.87 19.88 + 1.07 19.42+0.30 18.53 +1.89
HMEMT  crude lipid 2.59 +1.47 2.63+1.66 2.58+1.10 2.75+1.16 1314031
#K4Y  crude ash 1.11+0.02 1.13+0.08 1.11+0.05 1.06 +0.12 1.09 + 0.06
K% moisture 78.71+0.82 78.70 + 1.51 7825+ 1.06 7877+ 1.19 80.10 +0.78

FFE4AER  liver composition

FEEM  crude protein 10.52 £ 1.05 11.05 + 1.80 10.55 +0.76 10.09 = 0.83 9.94+1.14
FURRRT  crude lipid 9.73+1.95 10.15 +2.90 9.21+0.92 12.07 £3.48 12.89 + 1.82
HZK4Yy  crude ash 1.11+0.02 1.13+0.08 1.11+0.05 1.06+0.12 1.09 % 0.06

/K4F  moisture 70.09 £ 2.90 70.40 £2.73 70.04 + 1.78 69.27+1.37 68.28 £3.95

23 ARNEARKENREMEEFIREN T HAMZH (P<0.05), I 3 450 Tl T35 P s v T LA
SAK 2R R S B SE M Y BT Z1(P>0.05); JFIEHE FH B A W] A A 3

P>0.05 5o
B0 O%HE L R R R T OO

4L, 4S30%MIRNT RN LER P RRme 24 ARERRKTNRUGLEE LR

G B T 39.19%R142.05%241 (P<0.05)(%4),  HIRM
42.05%41 Jip 48 4 M P 0 PFF U A 1 1 BEMRAN[F) 2 1 K P B DR S 3 TR
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Tab. 4 Effects of dietary protein levels on nutrients apparent digestibility coefficient of P. spathula
AR A K /%  dietary protein levels
TiH items
35.44 37.20 39.19 42.05 45.30
A crude protein 54.67 + 0.06° 53.51 +0.08° 72.05 + 1.44° 58.55+0.11° 67.81 +0.08°
FIEMT  crude lipid 89.93 +1.51° 91.07 £ 0.48% 86.93 + 1.67° 90.20 + 1.50° 92,77 +0.45°
TP dry matter 62.33 +5.66" 61.27 +2.09% 4254+ 737 59.95+6.16° 68.74 + 1.94°
®5 ANEBRKTEXRMEHELEEEENRMm
Tab.5 Effects of dietary protein level on digestive enzyme activities of P. spathula
TARVR K F/%  dietary protein levels
WiH items
35.44 37.20 39.19 42.05 45.30
Ji% 5 A §/(U/mg prot)  enteric protease 0.69 +0.17° 1.06 £0.26° 0.79 +£0.10™ 1.49 £ 0.04° 1.14 £0.05°
JFHE 2R F1#§/(U/mg prot)  hepatic protease 0.66£0.10 0.57+0.10 0.58 £0.02 0.64+0.18 0.59+0.11
JHREVE B E/(U/mg prot) — a-amylase 1.50 £0.28 1.15£0.09 1.58+0.27 1.61+0.38 1.19£0.12
JIUE i S0 i /(U/g prot)  lipase 6.65+1.77% 5.55 £ 1.65° 10.35+0.35° 14.47 £3.14° 522+ 1.57

Wy 3 3 L AR AL AR BR . 37.20% . 39.19%4H 11
GLOB % it i 2 /& T HAh 2 (P<0.05), 35.44%4H
ALBE i i FE T HA 20 (P<0.05); 39.19%. 42.05%
F145.30%2H [ TP i & A 1 3 25 7 (P>0.05), {H
I8 T35.44%2H (P<0.05); 37.20%. 39.19%%41 (%)
HDL-C#& i 3 5 T HABA1(P<0.05), TCHH:3544%
ZHIRAR T Ho A 2H (P<0.05), TG&#:37.20%. 39.19%.
42.05%4 B E AR T HAb 41 (P<0.05); ASTIGPE#

2H 2 8] 22 AR 3 (P>0.05), ALTHEPENI7E39.19%
F142.05%2H F K (P<0.05); 4 H]A/G. GLUFI
LDL-C & & JC i 2 M 22 55 (P>0.05)(556).

25 EANEBRKEXNEME MBS LM
HE RS2

39.19%. 42.05%7F145.30%2H If1 JE CATI 7 &
2 T H A 2H (P<0.05); MDA & i 4% 240 Z % A

=6

TR E B Bk 3 R 85

BE NIRRT

Tab. 6 Effects of dietary protein level on serum biochemical indexes of P. spathula

EHE A BKFE/%  dietary protein levels
WiH items
35.44 37.20 39.19 42.05 45.30

ERE/(g/L) GLOB 1125+ 1.34° 18.90 + 1.41° 17.35 +£2.48° 13.30 +0.72° 13.50 + 1.70°
i H/g/l) ALB 6.20 +0.14° 9.83 + 1.39° 9.63 +1.18° 8.03 + 0.65° 8.47 + 0.40°
HEREL  A/G 0.57 +0.04 0.60 + 0.08 0.58 +0.01 0.60 + 0.04 0.58 +0.04
BEA(gL) TP 17.45+ 1.48° 29.50 + 1.98° 22.55+2.76° 2133+127° 21.97 +1.48°
% HE/(mmol/L) GLU 2.98 +0.54 2.89 +0.39 1.67 +0.41 2.45+0.41 1.96 + 0.46
T 75 B 16 4 11 B [E % /(mmol/L)  HDL-C 0.16 + 0.00° 0.68 + 0.08" 0.69 +0.01° 0.47 + 0.05° 0.52 + 0.04°
I 8 6 2& (I IH [E BE/(mmol/L) - LDL-C 1.13+0.56 1.42+0.35 1.70 + 0.48 1.64 +0.20 1.68+0.24
AR E B/ (mmol/L)  TC 244 +0.83° 3.64+0.85% 4.04+1.11° 3.87 +0.44% 4.42 +0.43°
Hih =E8/(mmol/L) TG 8.68 + 0.05 7.16 + 0.60° 6.31+0.83" 6.95+0.51° 8.63 + 0.04"

BHEEEB/(U/L) AST

RNFEER/(U/L) ALT

143.95 +33.45

46.00 + 3.39"

122.77 £ 13.27

44.45 + 4.45°

108.40 + 12.14

32.60 +2.26"

106.50 + 19.37

35.15+2.47°

135.65+11.10

47.60 + 2.83"
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B EVE R (P>0.05); BR37.20%4H, HAhH 2z [A]
SODJf M 22 5 K i 3 (P>0.05)(£ 7).

3 iR

3.1 EREBERKEXNREYEEKMERD

AT R, ARAS A 8 5K X LWy
#ISR, HSI. VSIKCFJG &M, 15
K 5 1R (A BK T Z 0 56 R A A i 42
RV AR SR - S D Y =3 o N K
BHE FTKCE 0 T, 2 a2
18 RS W SRR, XA ke
12 0 T £ 20k B AN AR IR ) IO A 0 e OR i
TP A R 29.57%~52.68% ) A R
M AR AR E BOKE IR N, 4
S E R S EBE AR SRR IRIME R,
Pl 2 [l kAT Rl R . Y=—1.084x7+
86.722x—1 178.2(R*=0.920 3, P<0.01), #h¥ny
00 A5 AT TA Ay 2 4 6 ek B 1 O R A 1 IR
(40.00%)"' . FH & 157K F-32.20%~61.85%[14 1] £}
TR ML2T 5 41 BT AfL (Epinephelus akaara), 333 [
E R RN S Wiy ORI TR: ) I -4 S Ui
TR T 52.45% M G TR I 4R N RE, R4 RRRE A
BT IK YR 52.45% 5 15 H AR e K1Y ASHIE S T AR R
KPR W G R AR OC R AT A A Y
TR BT A KSR, MR L
1T A 340.67%H A K e b, BFgR B,
RS SRS SEMET(A. baeri) R HL [TEFE)
F14) ) e R B P 0 Y 00 Sh 40.0%~43.0%
40.5%%1.6% . 40%+2%M140%, W] ULELw) & 5 8
TUE v, (H R A A P A BT Y
e R AHI

A, TEARSI T, R DR B BT
EFZL L, EARACREI T REBHR, R

TE AR R B AR T 0l 5 R OKSF I, &L
3 ok 4 RE b B R A G R R R
w, AP E R, ALY AR K R IRAY
A B i AR 2, A w43
FIAERE S s AL S R 17, AT B0 T 3 H Bk
Y R

AWTERN, E—ELBN, fRE R
R E A R T e T TR, PNV
S5 RE W R RDRL R BRSBTS R B T X
PN (N I SR G = o - = ) N o o
REA BRI, 5™ o paqE A g
AR R R W oR SR E R — B, XA g
RN . FREFEREE | TADRL AL . 1A SR 0T IR AR AT
KRB, R w4 i R0 (A R 5 1 Bl A b
FLBOUK B3 2 30 E T3, 4 i i & B
K GREAME, X—HWRCE R K
(Platichthys stellatus)®" A7 i il , HARJE A
FrikE— 2B W5 .

3.2 EREBRKEX RV EHL R R R
A

D R E SR O A3, T2 A R R
B PR B R O ME B TE A S 2 AR B B TR AN
. YanEP I RIR e B B Ak fi (Oreochromis
niloticus) R [ 7K -] LA S 2552 i 4] e} A 1)
RESCAY 1) B SR BE 2 T AR, AR g
13T ULV Ak 2% i L B 11 BT K O 4 3 T
e FTHE FREESY, 39.19%4 3% 5 T45.30%4
M45.30%4 (4% 1 e dem, AT LLA HReHE 1
VS UN=Ti A/ E SR YN KGR S5 N A EP O
A T A v, HR R T AR BT A O Ak R
W, —aRE LR TAERK, X5 YanSFEP 0
BB ARSI T RDRHE 11 K - 45.30% 41 R i
FELIE AN T4 T T A% 2 3 5 39.19%F11
42.05%2 (P<0.05), 43155 3% A5 8 (Lutjanus

®7 AREBRFUKF MG MIER AL ERFNE

Tab.7 Effects of dietary protein level on serum and liver antioxidant indexs of P. spathula

TAkHE A B K%  dietary protein levels

TiH items

35.44 37.20

39.19 42.05 45.30

ALY EALEE/(U/mL)  SOD 119.40 + 28.83°

182.01+13.80"

142.04 +13.15 118.26 +33.39° 133.32+3.83"

74 W %/(nmol/mL) MDA 48.89 + 3.64 47.82 +3.50 50.21+£2.92 48.56 +2.78 48.15+2.19
o EALER/(U/mL)  CAT 8.57 +1.70° 7.29+£2.87° 13.07 £2.78" 1339+ 1.78° 13.03 +2.02°
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argentimaculatus) ) 5T F HE 1t 1Y 22 WLTH fL 2l
T v N ZE R TS B 980 T i, 2 Bk
Vi I, IR R R, TEAMR T R
WEIH A SR 245 28, FTRE FIBE & 25 1 5
K BT, DRk rh R R ) B 0 S N e O T
WA, R EAEAWIG I, AR T A,
S — T, R AL B e YR R T
JoT R WLH A%, H 8 5T WL Ak RO E B
L, FEOZHAKRR R E R SAEKRIEHEA
WEES, HIRA T RENGES

TH AT % P RE % S e f8 2R 1) VAL PLRE , TR
SE HL RN E SR B R T AR WCRE T, AT 5
e £ 248 1) A AR, 2 P T P T o I DR
HHEBUKF R EBS, AR, 42.05%4H %
A T R N T RS U e P W s T A
A, X5 MR (Admphilophus citrinellus x

Cichlasoma synspilum)®® . 8§ (Siniperca chuatsi)**%§

WEFELE TS, W B8 1 Tl 0% 2 B ) R R 1 K
SRR, R SETHE R AR, A
GEENA Ry, TEIE G N, R T B
SR Y & AR | NITR D PSR TTE O R = 0K G =
13T 7K AT R 23 6 28 1 00 43 0 7 A 1R 5 A
W, AH S5 PN SIS 4 A . BFITIA R,
TH AT M 22 5 B 17 R AL 27 21 i 5 i 7
T e AR 1 KT X i 2 B T M e S A R
RS R ERE . TR A RS R,

M35 TPHE — E R BAVER T H AR 3 (R
1) 785 35 K SF- B gh w2 15 i T T e A AR
Zhang %5 PN A I 3% TPK SF-h 25 76 A 80 5
10 0 N R e T N T R NS R R = W R
e KRB o ABIFSE H139.19%7K - L |40 5535.44%
AL, METPEHEEEA LT, Bl TR,
X5 1T ALTIS 1 i 45 5 — & U B T 1Rk 2 1
KPR R W B3 IF T Re 45, DT X
A3 M35 AR A TS b i B e . MAGLOBFIALBAY £
MR FE, TP ESGEHRFEERT
ALBE RIS T8, X5 Wang® P 058 45
B3,

I35 T A R 25 W o o R e e £ (K g D 4K
AR bR o MR A UK S e,
MY R &R B IFIE A A b, 4 5 1l
U eI P S P TR IR S % S Wi N 07 A X N (s
SUSEERER A G ERATES, FEE
Z RN R o AL I TE TCFI TG & 1=t 1Y 45

SR B 3 B TR R B 5 KO R T AR s
T A RE 2 Y, HDL-CH A Wi . B8 30k
FITIRE, ASAFSE ThRLMI6537.20% . 39.19%4H I ¥’
HHDL-C & & i & = T HAh 4 (P<0.05), X5
JiangZ5 g 45 R — 2
3.3 ARE B RKFE xR M) 834 B R B R 0

28 U AE AR A8 bR B 12 R AN 25 1Y
R . B IR RN PR B YIS B AR . ALTRIASTH
B THURMIAFNE . IEWIEL T, IMIEALT.
ASTHYIE ARG, 41 ZUA0 ffd 32 461 o3 3% 1 44 K
B, REMALT. ASTREACHE A M, 1 7
ALT. ASTIEPEF&E, B I v 3 270 il mT AR
KW B R A N EE SRR, Kim&E Wk
BRAREE 5 7K 41 B4 1 3 AST AN AL TG 4 5 5
AR IE R D REZ 4. AR SLEh, Ry
I3 o ASTE M I o bifi 25 1Rk 8 13 3 K F B9 28 1k
MR E 2R, ALTIG YN 7E39.19% A
42.05%H fA%, VI RESE B T iRDRHE A SR 5
AT I 23 X RS 43 T B i AN RS e, g i
5200 IR ALTR % o

SODJZ A= WALk N & 2 Hil AL Z —
S — R SR T BB A A S 06 AR, LR
MR, ULEIE R A L EE ) R, SODFI
CATAFY MU PT AL EE R G nl v bk A 2k, b
JIg B S AL 4514, MDA I B A A 9 1 B
Loz —, o e B R WL s
it AR B, JF R R B LR ST R AL RE ) R A
e AT £ i i T ] T A VR W 3] K B ) 9 Bk
(Paramisgumus dabryanus)4)] 8 () JIF B IE CAT 14
BE & R B K T, R ST S AR
bR e, FERRNE 1S i O 35% ) Ik i R
{H o ASBFFE 2Rk 2 1 K P34 5039.19% )5
I35 CATIE PR AT 85, [R)RE U6 A DR B 1 5T
P O E = WD B2 | P A/ K |7 =R 30
M, AYMEAFKPRR —ERER, Hxkk
W) BB A AL RE T 1 52 e O S AR

4 45

ZE LR, EARSR AR, WA T
1 (158.00 + 0.29) gi LWy 3 75 1m] K8 H KR
39.19%. 42.05%HF AN A A K B WAL, T4k
W RE g T AL, (g R BB, T AR AR
Gy ARAGAN K o &5 A 1 RORTR A AR R 5 A R
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Effects of dietary protein levels on growth, body composition and
health status of paddlefish (Polyodon spathula)

LIU Yangyang, YU Haibo, JIHong , WU Wenyi, ZHOU Jishu, ZHANG Binxin
(College of Animal Science and Technology, Northwest A & F University, Yangling 712100, China)

Abstract: An 8-week growth trial was conducted to determine the effects of dietary protein levels on growth, body
composition and health status of paddlefish (Polyodon spathula). Five experimental diets were formulated to
contain 35.44%, 37.20%, 39.19%, 42.05% and 45.30% dietary crude protein (CP) with 5% lipid levels,
respectively. At the end of the experiment, fish fed 35.44% to 42.05% CP diet resulted in significantly higher
weight gain rate and specific growth rate, and both decreased at 45.30% CP level. The protein efficiency rate did
not change significantly when the dietary CP increased from 35.44% to 42.05%; however, it significantly
decreased when protein level reached 45.30%. The body composition of the experimental fish did not change
significantly with the increase of dietary protein levels. The protein apparent digestibility coefficients (ADC) of
39.19% CP level is significant higher compared with other groups, which was contrary to lipid ADC and dry
matter ADC. Liver lipase activity of P. Spathula peaked with the fish fed 42.05% CP level. The highest superoxide
dismutase activity of the P. spathula was observed in the 37.20% treatment, and the activity of catalase
significantly increased when CP level reached 39.19% compared to the 35.44% treatment. Based on second-order
polynomial regression analysis of weight gain rate and specific growth rate, the recommended dietary protein level
for P. spathula diet is 40%-41%.
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