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(oA R 4 7 DA IT AE R0 220 3040 A R T SR K 130112)

B E: KRB S AARARE G R (CP)FshR4E 2 & (MT) K-F x4 K538 A KM fif
AAIEAR BB IR AR He, IR0 R 50 H K E — B AR KA AL K 6
L,AFMIS ANEL,HFATHE] RAR, £A3x2 HAFREE, B3 AHHCP AP
(32% 36% #= 40% ) Fo 2 A~ & FI2A 65 488 MT K-F(0.10 mg/ R ), KIHod d, 2R E%.
1)40% CP 7 -F 8+ ,10 mg/ 2 MT 28K 82 K € 2% 5 F 0 mg/ & MT 41(P <0.05) ;32% CP K -F
,10 mg/ A MT HKB-FH AR TR H 5T 0mg/ R MT 40(P <0.05) ;494 CP e 4R MT
KRFAKBREFH AR ELLFZAEKE(P>0.05), 2)32% F2 40% CP K -F 0, & F 1A
10 mg/ A MT TH# B FBEIKKBhiEE &G (ALB) 43 (P <0.01);32% CP K -F 84 o ik H b
ZE(TG)ABH L %5 T 40%CP K -F (P <0.05) ;44 CP fosh B MT 7K -F 2+ 7K 52 fn 5 ALB
SEARAEMIEETAZE(P<0.01), 45 iF && A (TP) k& R (UN) TG &% Fo s 1 55 BR
B (ALP) AR X 52w (P>0.05), 3)10 mg/ X MT 28 ¥ ,32% #= 36% CP K -F 44 K 53
FHRERLFREES T 40%CP KF(P<0.01);0 mg/ 2 MT 24K58 % ,32% CP K-Ft) F 4
AR TR TR EIHEES T 40% CP K-F (P <0.01) ;474 CP F=4hiE MT K -F 5K 52
ARE . THRARE . THRBEERTHRELEYRLZZF I B (P>0.05), 4)
10 mg/ AMT 28 % ,36% CP K -F oy R BALRE B L R B F 3 T 32% #= 40% CP K F (P <
0.05),32% CP K-F 8 K5B45HEALEREEZH T 40%CP KF(P<0.01),32% CP K-F 4K 57
BEHEEM L EZ T 36% A2 40% CP K-F (P <0.01) ;0 mg/ % MT 48 % ,36% CP 7K -F 45 i 4L 3
HEE & T 40%CP K-F(P<0.01),32% CP K-F oy KBEEFEIERILEZ T 36% F» 40% CP
KF(P<0.01) ;494 CP A= 5Lk MT /K-F 37K 58 CP ARG Wy A5 A Bkt LR R R F Z
(P>0.05), 24 ARIEEFNEIEAFT AR S, & FIZH 10 mg/ R5ME MT B, KB E T
#4944 CP K-F 4 32% ~36% .
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REUBHR R KSR L 2 B 1 B R
B AEKAERE . Rose % RS R I, B I 4415
MT U T /K5 99 ) I v ) 3575 358 B 1, ol A &
KRR LA . Connor ™ 3l , 7 H 445 414F
BIRMAN 8 5 12 mg SN MT,10 A R A& BHIA]
. ARG AR By T, TR A SN IR MT
RERS R CIEA B K, B8 m LI 2T
J B Ml . Barabasz 4 i3, K SR M MT
K-S AL B (CP) LB 222 [ A7FE —
SERYRZR ORI, H R N OG T A MT XK 5H A=
KAERE ML AE AL 45 b3 8 % 9 T 1 52 i /Y
RGW A I HOKSH AR K PR AR CP K-
A R SR, PR Bz T BEAE SR IR MT K 5
TAVARAAE ‘B CP Kl i o B 2. AR 100 400 2
WFFEIER CP FIAME MT 7K B2 H B AR X A4 K
IKSHAE R RE | L T AR AL 4 B BB 3R W O AL R
S22 B0 R B SN IR MT 7K 53 G ML) 3 B
CP K, J AN MT {7k 5 57 58 A 7™ FP 1 1 32
PP .

1 ¥R 5RFE
L1 sk

MT BURCHE A A1) (MT 35 10 me/kL) J MR A
%o L Nl R 2 A 5 9 B 28 0 2 B B 9
S
1.2 B 5iRRiET

Pl A B0 1< 0L B A A R T B R 2
LI S5 6 3 (b 6 Ml R 25 I 7 B 5 9 2 30
YIS L) BRI 50 F IR 7247 KT AR I S
TR 00 HLBEHLA K 6 41, 4L 15 AT
SAEE 1 FUKSR. R 3 x2 BE TR
Gk B B, 3 A BB CP K (32% L 36% Al
40% ) FI 2 A f F BRI AN IR MT K (0,
10 mg/5) . F2010 457 7 15 F 7 f Al i i 3
HL O A 10 mg/ F M SRR ) | 30030 57 4 7K 5 7
T P SRS F o S bR B I 5 F K T
1,

®1 RXEREARAMREFKT (KT EAH)

Table 1 Composition and nutrient levels of experimental diets ( air-dry basis) %
LA U 1 FKE CP level/%
Items 32 36 40
JE ) Ingredients
#r b fa Corvina 35.31 43. 60 50. 14
YR E Glandular stomach of chicken 34.92 30. 37 29. 86
BT Chicken liver 7.52 5.89 5.91
H 5 Cooked egg 3.62 2.67
&4k T K Extruded corn 21.76 16.09 11. 04
£k NaCl 0.10 0.10 0.10
iRkl Premix" 0.39 0.33 0.28
44t Total 100. 00 100. 00 100. 00
# K- Nutrient levels”
T4 B DM 25.00 22.73 19.05
HHE GE/(MJ/kg) 31.31 30.37 29.37
KL F i CP 31.42 35.76 40.99
H g7 EE 20. 63 20.72 21.61
K 43 Crude ash 5.70 6.34 6.56
4 Ca 2.31 2.55 2.62
s P 0.83 0.98 1.12

DT TR A4 One kg of premix contained: VA 1 500 IU, VD 1 500 IU, VE 10 mg, VB, 10 mg,VC 12.5 mg,
2 Re A, it FR K M E . GE was a calculated value, and other nutrient levels were measured values.
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1.3 @AFSHLRE

TFRR L T 2010 457 15 H % 2010 49 H
16 H#t 7,33t 64 d, Biik B 14 d, IEK ] 50 d,
TEIEEUY , e 8 HoR B 5 HEE IE 1 K 3R
HEATE Y BH AR e, i m 9 H 7.8.9 H,
3t 3 do BRI A, i EE N AT R 1] 4R
FRIF HEAT W R HE B, B 2K SR B i R
(60 cm x30 cm x40 cm) , &K 07:00 F115.00 4%
T 1R, PRAUEROK 56 2, ] I L% 4 HOK B i 2
K AR
1.4 HmX&

FRBESEWEIEM, 4 H 5 R0 R R
FH AW vk SO B B 26 O T V8 VR IR AT, BRIl 3 ds
WA G W8 FUKSE 3 d MR B 15 )G
GYIL2 A — M EAE80 TRAW 2 h, k5 F 65 C
P2 fE T, I E DK A, BT R R R 40 H
Tl A ot T TR 7 85 A B 5 R I E 5 g — 1
firf & F 6 7 119 5% LA 10 % Bt BV VR W3 55 [ L, 1
BF 105 CHET Rrfgeat 40 H i il iR & Rl CP
e

TR IR 25 R S, R AL 10 Hfd FE K5,
FIH 75 % WG #2482k 1) 8 70 87 W A J5 IOk e, B
I3 mL ¢ T E 2 fE B, # 30 min fi7 A D
1ML #Hr )5 T 4 500 r/min 4 CE (> 15 min /05
M3, 43%%F 1.5 mL & K i# () Eppondorf 45 i1,
-80 CIORAFTEI A AL FE R
1.5 NEHERKFZE
1.5.1 AERKMERETR IR

PRI A 1 KA 64 K43 B PR K50 1
TREE, T2 H 8 R T Al g 3 1) A K SRk
JUKFRIR B &
1.5.2  [MFIEERE g SR bR

TR FERE T IR W o I R 2R A
2o KRR E A (BUCHI - 324 #14: A 5y
FERBAO) M E CP &5 R FH R K2 5275 I 7 s
it R G e IR (EDTA) i o 25 00 5 495 2
i R I R B b e vk I Wk . BRIk
S 2 (R Rh 43 5 A R A I R ) N R R
AR E RV BH R

TYBHEARE (%) =[ (TYRRERE -

Frh T R R /TR E ] x100;
CP L% (% ) =[ (CP 4 AH - &b CP 5 H)/
CP:AH ] x100;

HLIE WAL (% ) = [ (NEWith A s — 3t
NEWi & &) /e itk A& ] x100;
PIHAER (% ) = [ (B AR - JEP o)/
EE AL | x100;

BEHALR (% ) = [ (B AR - 28 &) /
A ] x 100,

1.5.3 IigE e br

i1 AMS - 18 54> 7 2y 2B Ak 43 Hr AR 1l T
FE R T 91 7 s e AT A Ak 36 A B9 g - SR
(TP) &t R I IRk 8 H (ALB) & 2 5Rk
TR B ER T IREA(UN) SRR IR R - 52
TR 0 40 Tt A1 K 02 5 kM W 1R I ( ALP) 75 1 SR
X — SRR AN L s Hl =R (TG) &% &2 % H i
MR H M A ALl (GPO) ek, Bk £ 45l i ik
Al W A mt b AR db i AR Y B R AR
AL
1.6 HIERESSHITHN

& 1 Excel 2003 %t 12k 56 £ 4 25 47900 20 3 1
F) F SPSS 17. 0 %1t % {4 11%) General Linear Model
ZAR A AT T AT R &R 2k g, 45 R
YIMH = b5 i 22 £, IF #E4T Duncan [Qk £ & [t
W P<0.05 {REREE,P<0.01 NEFW
w¥E,

2 & B
2.1 (AR CP Fn5ME MT 7K 34 7k 58 4 < 14 RE B
A
2.1.1 K&
R 2 Al H, 73 i AR CP KT,

10 mg/ HMT 45 0 mg/ A MT 4 # Lt , /KK &
YA A 5, LA 32% CP /K ¥ /K 36 K & &, Hop
32% 1 36% CP /K- /KIRRKRELERARE (P>
0.05),40% CP /K F-if,10 mg/ H MT ZH /KB K &
BESHTO0mg/HMT4H(P<0.05), CPKEX
IKFHARHEITCRE W (P >0.05),10 mg/ H MT 2
IKFRARE LA 32% CP /K- f iy, 1 0 mg/ H MT 4
KRR TELL 36% CP K V-5t i o

A& MT K R ], CP /K P X K SH AR TG i
(P >0.05) ; 4% & CP KA, 10 mg/ 2
MT ZH/K5H R B B %5 T 0 mg/H MT 4 (P <
0.01),
2.1.2 F¥HWE

W% 2 AT H1,32% CP /K FF,10 mg/ H MT 41
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JKFEF-34 H 3 # 0 mg/ H MT 4 42 5 13. 66%
(P<0.05), H Al CP /K- F 10 mg/ 1 MT 41 5
0 mg/ HAMT 4 [8] K B - 44 H 4% & 22 2 A B 3%
(P>0.05), CP /K X 10 mg/H MT 4 Fl
0 mg/ AMT K5V 1 H 3 & I B & 5w (P >
0.05),

AT & MT &R I, 32% CP K-V 7K 301241 H

WA [ 40% CP /K455 7 8.47% (P <0.05) , H
K- 4 1) 25 AN B 2 (P >0.05) 5 A% & CP
KT, 10 mg/ H MT 2 /K 58 F- 34 B 34 &A% i 3%
HT0mg/H MT 4 (P<0.01),
2.1.3  HAER

LG 2E M, KR CP 5 88 MT 7K F-Xf 7K
AR E AN H ¥4 8 I B 3 HARR. (P >0.05)

&2 AR CP FSMNE MT KT 3tk 55 £ K1 RE

sbAl

Table 2  Effects of dietary CP and exogenous MT levels on growth performance of minks

i H Items

itk =iy
CP level/ %

BRI R IR
MT level/(mg/ <)

P

Initial weight

KE
Final weight

Ty H
ADG

- 10 754.92 +83.19 1 888.46 +262. 57 17.31 £3.05™
0 758.08 +75. 54 1 760. 36 +164. 745" 15.23 £2. 077"
26 10 765.36 £57.96 1 836.32 +175. 80" 16.54 £2. 11"
0 771.07 +63. 89 1 772.77 £76. 07" 15.50 =1. 38"
10 10 777.92 +51.28 1.804.88 +91.57*™ 15.70 £1.417%
0 765.00 +75.12 1 665.08 +175.14"° 14.06 +1.33"%
P {fi P-value 0.985 1 0.028 7 0.003 1
‘ - 32 759.97 +78.23 1 819.48 £220. 66 16. 14 2. 70°
ﬁﬁlsj*j;f$ 36 765.37 £59.11 1 .802.27 £133.34 15.96 +1.78®
40 771.20 +102. 74 1 734.98 +154.37 14.88 +1.58°
i L 32 K O 10 763. 66 +64. 20 1842.03 £185.57* 16.45 £2.25%
MT level/(mg/ H) 0 766.83 £93. 85 1735.30 +147. 82" 14.96 +1.70%
M CP 0.157 1 0.045 3
P{d Tl By 22 MIT 0.005 2 0.001 2
Prvalue *E%F‘C%:gf“%i? 0.541 7 0.377 2

[ 5 B R AR AN TR /NE TR R 28 5 35 (P <0..05) , AR 'S FRERR

KRARRE(P>0.05). FHER.

St A (P <0.01) , M [A BG 7 BF 2R

In the same column, values with different small letter superscripts mean significant difference (P <0.05) , and with different
capital letter superscripts mean significant difference ( P <0.01) , while with the same or no letter superscripts mean no significant

difference (P >0.05). The same as below.

2.2 {E4 CP Fa4ME MT 7k Exd 7k 5B 10 735 & &
iAo
2.2.1 ALB

% 3 0] 0, 32% F1 40% CP /K % F,
10 mg/ AMT 2 ALB & & 43 5K T 0 mg/ H MT
4 24.96% 1 19. 56% (P <0.01) ,36% CP 7k F-
T,10 mg/H MT 41 5 0 mg/ 2 MT 4 [i] ALB &
HERARZE(P>0.05), X 10 mg/H MT 4
% ,36% CP /K% ALB % & % 8 2 &5 F 32% Fi
40% CP JKF-(P <0.01) ,CP /KF-%F 0 mg/ H MT
4 ALB 2 AL % (P >0.05),

A% JE MT R B ,36% CP KV ALB & & [t
32% F1 40% CP /K - 43 5l #& & T 18. 58% Al
14.21% (P <0.01) , i 32% Fi1 40% CP 7K - [i] 2%
SR FE(P>0.05); A% & CP KF i,
10 mg/ HAMT £ ALB % &t 0 mg/ H MT 2 [ 1%
T13.71% (P <0.01),

2.2.2 TG

MR 3 Al H, £ 3 4R CP KT,
10 mg/ HMT 405 0 mg/ H MT 4 TG S 82 %A
BFH(P>0.05);10 mg/H MT 2 F1 0 mg/ 2 MT
HIKFRH,32% CP /K- TG F B Em T 40%
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CP /K- (P <0.05) 1M 32% 5 36% CP /K52 [A]
¥R #E2ZR(P>0.05),

A MT K Z1,32% CP K TG & & It
36% F1 40% CP /K V- W5 17 17.83% (P <
0.05)F136.94% (P <0.01) ; IN% & CP /K F-H,

2.2.3 TP ,UN 5 ALP

H 2 3 A1, - 4Ll i % TP UN & & fil ALP
HHESARE(P>0.05),
2.2.4  HAERM

LGB R CP 5 AR MT 7K %) 7K

10 mg/ A MT 4150 mg/ 2 MT 4 TG & & 254

B2 (P>0.05).

Table 3 Effects of dietary CP and exogenous MT levels on blood biochemical indexes of minks

S 7% ALB

BEBAEZL(P>0.05),

4R CP FOSME MT 7Kk 34 7k 57 M i & AL 5 4R B9 22 0

TERAAEWE FE TR (P <

0.01) ,fEXf 1ML TP UN,TG & & fl ALP i 7

I H Items

REH HEH REXR Tl T T R Hh =5
HERBUKE  SERMEKFE 1p/(o/L) ALB/(g/L) UN/(mmol/L) ALP/(U/L)  TG/(mmol/L)
CP level/ % MT level/(mg/ H)
- 10 89.12+8.70 27.69 +2.78%  4.62£0.89  221.45 +38.78 1.54 £0.44°
0 81.37+9.89 36.90 +2.40™  4.85+0.91  219.96 +38.21 1.50 £0.27°
10 84.11£7.17 39.42 +4.19**  5.04x1.03  228.33 +41.07 1.32 £0.39®
50 0 82.11£8.97 38.54+1.34* 5.72+1.36 225.70 =30.34 1.26 £0.94°
10 10 85.56 £13.54 30.59 +£3.23%®  5.00+0.86 247.37 £23.55 1.14 +0.33"
0 82.16 £12.42 38.03 +2.61*" 5.13+1.39  228.87 +31.52 1.09 £0.25"
P {fi P-value 0.668 2 <0.000 1 0.413 7 0.625 8 0.025 6
WL 1 T 32 85.02+9.89 32.290+5.37%  4.75+0.88  220.92 +37.08 1.52 +0.36™
cp ]eve;% 36 83.17+7.87 38.98+3.06™ 5.40+1.23  227.02+35.05 1.29 +0.28"™
40 83.94 £12.81 34.13 +4.77®  5.07x1.16  237.63 +28.87 1.11 £0.28"
B e 25 K 10 86.11 £10.34 32.66+6.02%  4.85+0.91  232.38 +35.74 1.33 £0.40
MT level/ (mg/ H) 0 81.88+10.26 37.85+2.21*"  5.26+1.27 225.83 +£31.22 1.27 £0.26
MG CP 0.878 1 <0.000 1 0.2310 0.363 4 0.002 3
Pl TR DA 22 MT 0.145 5 <0.000 1 0.258 6 0.495 7 0.507 4
Prvalue HLE EC%:ﬁgTﬂi 0.684 4 <0.000 1 0.674 1 0.621 7 1.000 0
2.3 fER CP fHMIE MT K 3¢ 7Kk 58 F 4 /R CP /K V-0 JC i 3 25 5 (P >0.05) 532% Fl 36% CP

REERHELENZMW
2.3.1 REFRMTYRRE R

74 ATAL 5 0 mg/H MT 414 Lk ,40% CP
KT ,10 mg/ H MT 4 R &5 f T4 ik & &
AR T 9.99% F19.99% (P <0.01) , HAth 4%
HEZERARFE(P>0.05), XF 0 mg/H MT
4 ,36% CP /K V- RE & & T 40% CP KF-7.16%
(P <0.05),32% Fl1 36% CP 7K T ¥y Jit % £ &%
WEE T 40% CP /K- (P <0.01) ;% F 10 mg/ H
MT #H,32% H1 36 % CP /K- F 4 Jfi K £ W% Wik
T 40% CP /K F-(P <0.01)

A& MT R & 1), 32% CP /K- B R &5
FAKT 36% CP /K- (P <0.05), 1M 36% #i1 40%

KT8 5 R B2 B T 40% CP K
(P<0.01), AN#EJE CP/K¥ER,10 mg/ 2 MT 4
FERMEES T 0 mg/H MT 4 (P<0.01),{H
TYRREREFABE(P>0.05),
2.3.2 TYRHEL AT Y R

H 2 4 AT 1,0 mg/ H MT /K58 ,32% Fl
36% CP 7K1 4 o HE i = A I 3 & T 40 %
CP /K- (P <0.01), HoAp 4 CP KV 22 7 A
2(P>0.05),

AN e MT K ZEH],32% Fi1 36% CP /K -1 T
YR HE AR E & T 40% CP K- (P <
0.01),7i 32% F 36% CP 7K 3 [i] & W i % 2 5
(P>0.05) ; AN% J& CP /K-, MT X+ 4 Jo HE
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A RE(P>0.05), 2.3.3  HAE

KM T REAREH T KRB E (P>
0.05) .

LGB, AR CP 5 4N MT JKF- X K
T BHE A B BARRUN (P <0.05) , % %
B T ORI RO AL R G AR
BN (P>0.05),

x4 AR CPHIMNEMT KEIMKFREERTYRBELENZM
Table 4 Effects of dietary CP and exogenous MT levels on feed intake and DM digestibility of minks

i H Items

FEE TYRRER TyEHE &’ THREeE
HE H FkOE i DL 22 /KO Feed intake/ DM intake/ DM output/ DM digestibility/
CP level/% MT level/ (mg/ H) (g/d) (g/d) (g/d) %
- 10 438.48 +22.52*"™ 109.62 +5.63" 20.26 £1.82%*  81.44 +2.36
0 423.43 +19.64"°  105.86 £4.91*""  20.25+£1.92**  80.24 +1.35
26 10 459.35 +12.04™  104.41 £2.74""  18.56 £2.16™  81.90 £2.29
0 446.33 +16.17**  101.45 +3.68" 19.81 £2.36™  80.50 +1.87
10 10 458.11 +19.95™ 87.27 £3.80% 18.25 +2.72"%  80.18 +1.64
0 416.51 +39. 54" 79.34 +7.53™ 15.09 £2.98%  81.18 +2.41
P {fi P-value 0.002 1 <0.000 1 0.000 9 0.534 4
KL 1T 32 430.96 +21.84° 107.74 +5.46™ 20.25+1.81%  80.93 £2.02
cp levelj/\% 36 452.41 £15. 43" 102.83 £3.51%" 19.19 £2.28"  81.16+2.13
40 438.53 £36.62" 83.54 +6.98" 16.77 £3.19™  80.68 £2.05
Tl L 3 22 7K S 10 451.93 +£20. 62" 99.72 +10.87 19.02 +2. 34 81.19+2.16
MT level/ (mg/ ) 0 428.76 +29. 02" 95.55 +13.01 18.52 +3.29 80.65 +1.89
B CP 0.045 8 <0.000 1 0.000 6 0.822 0
P{H B2 MT 0.001 4 0.0059 0.470 9 0.3979
Prvalue *EEEC% :ff"%? 0.122 7 0.062 8 0.033 6 0.2319
2.4 AR CP #SME MT KEXKBEFYR 0 mg/ IMT 4 /K 58 LG W5 1 1k 2 5% ) A 3%
HURB R (P>0.05),
2.4.1 CPHkx AN & MT H &= ),32% Fll 36 % CP /K- 7K

H & 5 TJ 1, CP /KX 10 mg/ H MT 4 /K53
CP b 252 i AN i 2 (P >0.05) ,{H 36% CP 7K
- ,10 mg/ HMT 41K58 CP ik R4 . MiE
Tk CP KA W4 71,0 mg/ I MT 21 /K38 CP
THALRAFAE B T a3, (A 45 41 18] & 3% 22
2(P>0.05),

A% j& MT [K Z i}, CP /KX K50 CP i1k
HM AR E (P >0.05) ; A% & CP K F-Hf,MT
XF /KSR CP ML R A 2% (P >0.05)

2.4.2 MW LR

% 5 A1, CP /K- — ik, MT X 7K 36 (9 #L
NEWT WS AL 25 A B 3 (P >0.05), 10 mg/H
MT 2,36 % CP 7K - 1) 7K 55 HH B 05 1 1k 2 1l 3
F32% F1 40% CP /K (P <0.05), CP /K %}

SN 7 I AR 0 2 5 T 40% CP /K- (P <0.05) ;
AN 5 CP /KSF-HF, MT X 7K 5 g 195 T8 6 28 52 i A
BE(P>0.05),
2.4.3 A5iHIEE

%5 Al , 7 CP /KF-—ZUf , MT X K50 45
HAEZ WA RE (P >0.05), 10 mg/H MT 4]
50 mg/H MT 4 /K54 ,32% F1 36% CP /K-F-11)
AR B3 & T 40% CP JKF-(P <0.01) , 11
32% Y5 36% CP /K VAl LB 25 (P >0.05)

AN e MT H Z0},32% Fil 36% CP 7K - [ 45
THAL M P 35 5 T 40% CP JKF- (P <0.01) s A%
J& CP 7K - I5), MT 5 7K 58 45 18 A6 26 52 il A (3%
(P>0.05) .

I=VA
5

B/
o
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2.4.4 BEHE

H % 5 AT, 7E CP /K- —3( it ,40% CP /K1
T,10 mg/ H MT 21 /K 53 1) % T8 1k i 2 Z K F
0 mg/ HMT 24 (P <0.01), 10 mg/H MT ZH/K5E
H1,32% CP KV 19 W 1H AL 2k 2 = T 36%
40% CP /K- (P <0.01) ,36% CP /KA 1 1b %
W% = T 40% CP JKF- (P <0.01), 0 mg/H
MT £ /K5R 1, 32% CP 7K - 1) 8 1 1k R0 i 3 =
T 36% F140% CP /KF- (P <0.01),36% CP JK-F-
BEIH AR 2 & T 40% CP JKF-(P <0.05)

AN 18 MT K2, 32% CP K- 1) 7K 56 85 11
AR 2 = T 36% F140% CP /K- (P <0.01),
36% CP 7K V- B I 1k il 3 = T 40% CP /K F-
(P <0.01) ; N#% & CP /K-, MT X 7k 585 4 1k
FZ AN B3 (P >0.05),

2.4.5 HAFRW

G2 AT, AR CP 540 MT 7K SF- % 7K
58 CP CKLIR 7 85 0l 1 18 16 %6 T 8 3 VR 30
(P>0.05),

&S AR CPFISME MT K FEXKBEFYRE L ERH 0

Table 5 Effects of dietary CP and exogenous MT levels on nutrient digestibility of minks %
I H Items
sl = POIRIER dEs FHBR T I Ak 2% e S AR
LA FBUK P BRI EKF CP digestibility EE digestibility ~ Ca digestibility P digestibility
CP level/ % MT level/(mg/H)
- 10 83.03 +1.35" 93.14 +1.95" 47.74 +1.42%  56.11 +4.23*
0 84.87 +1.40" 92.71 +1.97° 46.16 +3.78%  60.41 +1.66™
- 10 85.20 +1.44" 94.99 0. 79* 44.28 +5.91*  45.60 £6.46"
0 85.15 +2.58" 93.51 +1.13" 47.56 £2.40™  48.57 +3.18%
20 10 84.14 +2.43" 92.49 +1.43" 27.36 +2.09%°  34.06 £6.47%
0 86.04 +1.55° 93.17 +1.98° 28.61 £2.19%  41.91 £5.60%
P {fi P-value 0.112 1 0.0519 <0.000 1 <0.000 1
‘ ) \, 32 84.02 £1.63 92.91 +1.91° 46.95 £2.87™  58.41 +3.74™
ﬁ%ﬁﬁ;ﬁi$ 36 85.17 £2.05 94.25 +1.21° 45.92 +4.59*  47.09 +5.13"
40 85.15+2.15 92.49 +1.43° 28.07 +2.16"  37.98 +7.08“
I 38 25 K 10 84.12 +1.93 93.61 £1.76 39.37 £9.57 45.82 £10.61
MT level/(mg/ ) 0 85.35 +1.89 93.13 £1.67 40.04 9. 77 51.18 £8.61
& E R CP 0.209 7 0.028 3 <0.000 1 <0.000 1
Pl BB 2 MT 0.048 2 0.3218 0.5150 0.001 0
Prvalue HLE I B RHR 0.3329 0.202 3 0.172 1 1.000 0
CP x MT
B, & R K SRR NS CP K SF-H 34% WA T %
3 i g TR BT, BB AR AT B AR AR K PR RE. A BE

3.1 {48 CP Fa5piE MT 7k ExFk$BAEKERER
=]

B0 — VAR i i 30 Y o 3 i, 2 A AR
KRR LR3I A Ay, KSR A
HROR ] /b 0 B B SR R LR 6 TR
CP KX 7K SR A K BE B 5% ) A #iGE , (H45
AIRAHIA . Glem-Hansen' ™ #F 5% % B, 4= K 17K 5
TR A AT A & A Ak BRI RE I 30%
I, FEAH T A KM R R s SRk v 45 P F S &

0 mg/ AMT 4l # CP /KN 36% i}, /K3H A &
FIOF-249 13 o f s, S XA s — 5 K
HAF ST B, R R AR I MT BB 48 2 i 47 4% E
R 3= N e O RN @ (R (O /Ny i) A L
AR MT ] D4R 5 0 5 7 2 1 8 30 K 30
O AR IR 4 A, 76 A R AR AR CP
KR ,10 mg MT 417K 57 i) 14 5 FnSF- 35 H 36 T 3
= 0 mg/ H MT 4, K¢ 5l & (R M CP K F-24 32%
3% 2 G FRE N FIAE . gk AP BT R B,
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S

/K 3H K T A 10 mg MT 30 d J5, >R £ & 4
KRS, 5 AR 45 R — 5, SMR MT
X &Iy K SR A T B R 0 T BE R MT 1 T T
PR AR A U R R 5 2 R A A R B G A T 3
(), AIG R R B, f A CP AN MT /K Ff
(RN o RN i B NE B I ke o
A
3.2 4% CP F5ME MT 7k 3 7k 58 1 75 4 4k
L= aEA

I35 A= A T8 bR 1 A8 Ak e T LA BT PR A 5
L A0 ML B P R o DRSS R M, I TP 5
E—E R FACRMEAR T CP ) FKF K sh )
X 5 4 Y A IR AR B, 2 N R R I R
16 FH 1 38 80 00 0 FRG SR , If 3 P TP A 4R
w0 I ALB R B R R BBk, B 4
M35 3 & G+ LR A ML S 1L BE & S5 T RE
BT A 2 B IR B RS 23 51 T IE ALB &
BT Y L ASHESE R, 4% 4] K 5 I TP
TRILTEEES (H10 mg/H MT 4114 TP & &
BT 0 mg/ HOMT 4, 3 al A il T MT REfS {2
MU 1 5T 1 & R, o T 4 v 7K SR 0 85 1 5 B9 T
T BE J1 o Bl AR CP K SE R3S , ALB 45 &
A ST R AR B . YRR CP K 36%
if,10 mg/ H MT 41/K50 ALB & M, X5
BRI R A AR — B, IS UN Al LR
I 0 R I A L % 3 0 A PN B 1 AR AR
5, Stanley 25 By W1, 175 UN & HEEAIG, %
HH Bl Wy Sk Y- A s, DL B L B R o
AR, Bl R CP /K SE RS T, I UN
T R R R AR B R e, BLANE MT R T %
KSR UN & &, 54T 458 M
Pond %" W58 & B, S ML ALP £ %ok B
B R A A B A B R A I A T
BN S 55 B L. ARBFSE P, 78K [ 4
HLCP /KR, AN MT A 42 5 K53 13 ALP 3% 4
%, ELIE CP /K - 4% i 1 1 7, 2 W Sh B MT
AT DA HEASH A B8 A5 10, s AR K R &, JE 4
i, T Nieminen 25" fF5 KB, SM I MT & 3%
VAR /K ST T JUE 7 ALP 3% PE R TG & i, X 5
AT MT A 35 K50 L7 ALP {§PEF1 TG 5
RS — B, 4 B HL D DR AT BE O A1 U MT 4

7K S FEP I A0 L 9 0 P ) 0 O AR
3.3 A4 CP FSME MT kK EXkBEEYWR
EE R

T B B SR 2 A KA 3 1V L 3 B i
RO Z A R B, ARG 45 5%, &
ARG RE CP KT, AME MT 4 RE 4 5 25 K 1K
SRR KT BOR £ i, AN MT XK 38 19
TW T AL HR T B 3 . HA AN IR MT 5 1)
B CP KNy 32% I, KSH TW) e R £ ik B i o K
S BT R WL, RN K 58 TR R R CP
KB F] 34. 18% I, 49 TR £ o A0 AL 342k
M B, AR B AR MR, 1 O VAT RE AT T TR
ko Lee 45" il Bubenik % ¥4 i85, 5h ¥ H W
BAFAE R MT Z 4Kl 9877 B B s
J8E S N 41 T 72 8 R 38 N B 1 b R Y I 9, 52 e
T S , py I AT A A0 R MIT f 4 A RE 1% 5% i 7K
50 R &R RO AL R, SR, 40% CP K K-
0 mg/ HMT 20 % £ 5 W AR T HAb & 20 , o g
TR T 4 R & B AR, K S5 101 R W
., AREIRIE & B, BE & 1A AL CP K 19 A K 42
5, 7K5H CP B AL R BB T #a#H,32% 1 40%
CP /K - F, 10 mg/H MT 41 CP i b & % T
0 mg/ HMT 24 ;36% CP /K F,10 mg/ 2 MT 2
CP AL % NIAS 5 F 0 mg/ L MT 41, {H 2% 5 A i
%, WA MT J5, N CP 5L %R K FH,36% CP
KPR M OE L. 2454 CP K15 %] 36%
i, HAE MT 7K 57 ORI 107 31 1k 2 8 3w T oAt
F2H 3% 5 [ SE A i A IR MT ] L3R v A
% CP FUHLIS T W fb R i 45 5 — B, HER B
FEFEW] i 1 75 5% R R I MT RE 0% 41 37 BL A
T %k 1S, 3 3% B A7 0L YA BR300 43 Ak B i
3y, XS REME % MT 1] fig BA (2 9 8 - 9 R AE
B E AW AR o AR B0 Sk B A SN MT, Y
TR 36 % CP /K F- i) Rl I, $2 5 17 /K 57 CP FilkL
Hi s 938 A 25, R T4 R K 50 A L 4R v R
AbFsE H, 24 CP KK 42 & 2 40% B, 10 mg/H
MT 415 0 mg/ 2 MT 4 /K545 | 05 14 1L R 4% 2
LT HAh 2 4 CP /K-, AT RESE 40% CP /K- 7K
SRS K AR B, 1S EOK S B 4L UR
B 40 M 094 £ LD e 08 (o R 40 i ) ALP K R
TR A LIR , DT 8 107 ALP 3G VT, 3% 5 F
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Effects of Dietary Protein and Exogenous Melatonin Levels on
Growth Performance, Serum Biochemical Parameters and
Nutrient Digestibility of Minks ( Mustela vison )

SONG Xingchao XUE Hailong CHEN Xiumin YANG Yifeng WEI Haijun LI Guangyu® YANG Fuhe
( State Key Laboratory of Special Economic Animal Molecular Biology, Institute of Special Animal and
Plant Science, Chinese Academy of Agricultural Sciences, Changchun 130112, China)

Abstract; This experiment was conducted to study the effects of dietary crude protein ( CP) and exogenous
melatonin ( MT) levels on growth performance, serum biochemical parameters and nutrient digestibility of
minks. Ninety healthy fifty-day-old male minks with a similar body weight were randomly divided into 6
groups with 15 replicates per group and 1 mink per replicate. The trial was carried out using three dietary CP
levels (32% , 36% and 40% ) and two subcutaneous implant exogenous MT levels (0 and 10 mg per mink )
in a 3 x2 factorial design. The trial lasted for 64 days. The results showed as follows: 1) the final weight of
minks fed diets with 40% CP level in 10 mg MT group was significantly higher than that in 0 mg MT group
(P <0.05), and the average daily gain ( ADG) of minks fed diets with 40% CP level in 10 mg MT group
was significantly higher than that in 0 mg MT group ( P <0.05). There was no significant interaction between
dietary CP and exogenous MT levels in the final weight and ADG (P >0.05). 2) The serum albumin ( ALB)
content of minks fed diets with 32% and 40% CP levels in 10 mg MT group was significantly lower than that
in 0 mg MT groups (P <0.01) ; the serum triglyeride (TG) content of minks fed diets with 32% and 36%
CP levels was significantly higher than those minks fed diets with of 40% CP level (P <0.05). There was
significant interaction between dietary CP and exogenous MT levels in the serum ALB content ( P <0.01) , but
there was no significant interaction between dietary CP and exogenous MT levels in the serum total protein
(TP) , urea nitrogen (UN) , TG content and alkaline phosphatase ( ALP) activity (P >0.05). 3) For 10 mg
MT groups, the dry matter (DM) intake of minks fed diets with 32% and 36% CP levels was significantly
higher than that of minks fed diets with 40% CP level (P <0.01). For 0 mg MT groups, the DM intake and
excretion of minks fed diets with 32% CP level were significantly higher than that of minks fed diets with 40%
CP level (P <0.01). There was no significant interaction between dietary CP and exogenous MT levels in the
feed intake, DM intake, DM output and DM digestibility (P >0.05). 4) For 10 mg MT groups, the ether
extract (EE) digestibility of minks fed diets with 36% CP level was siginificantly higher than that of minks fed
diets with 32% and 40% CP levels (P <0.05) , the calcium (Ca) digestibility of minks fed diets with 32%
CP level was significantly higher than that of minks fed diets with 40% CP level (P <0.01), and the phos-
phonium (P) digestibility of minks fed diets with 32% CP level was significantly higher than that of minks fed
diets with 36% and 40% CP levels (P <0.01). For 0 mg MT groups, the Ca digestibility of minks fed diets
with 36% CP level was significantly higher than that of minks fed diets with 40% CP level (P <0.01), and
the P digestibility of minks fed diets with 32% CP level was significantly higher than that of minks fed diets
with 36% and 40% CP levels (P <0.01). There was no significant interaction between dietary CP and exoge-
nous MT levels in the digestibility of CP, EE, Ca and P (P >0.05). Considering all factors, dietary 32% to
36% CP level is considered to be optimal for minks with 10 mg exogenous MT implantation. [ Chinese Journal
of Animal Nutrition , 2013, 25(1) ;107-117 ]

Key words: mink; crude protein; melatonin; growth performance; serum biochemical parameters; nutrient digestibility
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