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Abstract: The expriment was designed to investigate the regulatory of digestion and metabolism
of different dietary protein levels in mink at the period of the growth and development. Sixty
young male minks were randomly divided into six groups according to a single-factor test. The
trials of feeding and metabolism were used to analyse the digestibility of protein, digestibility of
fat, nitrogen deposition and protein biological value, combining with the ratio of feed conversion
rate and the average daily gain to deduce the fluctuation regulation of nutrition in mink during the

rearing process of the growth and development. The result showed that: the paremeters such as
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body weight, protein biological value and net protein utilization were significantly different among

groups(P<C0. 05); feed conversion rate, digestibility of dry matters, digestibility of protein, di-

gestibility of crude fat, intake nitrogen and urine nitrogen were greatly significantly different

among minks (P<C0. 01); the more urine nitrogen was drained with the more dietary protein (P<C

0.05); the percentage of dietary protein was less than 32% ., the feed conversion rate and average

daily gain of minks were significantly reduced(P<C0. 05). The content of dietary protein was lower than

32%, the growth rate of mink would be obviously declined(P<C0. 05); the higher dietary protein

level that over 34 % promoted the digestibility of crude fat and dry matters;the optimum dietary

protein level were 36% and 34 % at 50-80 day ages and 80-110 day ages, respectively.

Key words: dietary protein; development period; mink; growth performance; digestibility metab-
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Table 1 Composition and nutrient levels of the experimental diets (air-dry basis)

%] Group

i H Item

1 I} I v Vv Vi
JR#} Ingredient
1k £k Extrusion corn 38.00 39. 00 36. 00 34.00 32.00 29. 00
M Soybean meal 4. 00 3.00 2.50 0. 00 0. 00 0. 00
EKEEF Corn protein meal 10. 00 6. 00 5.00 9.00 11. 00 10. 00
EKREZEHM Corn germ meal 4,50 2.00 0. 00 0. 00 0. 00 0. 00
X Py Chicken meal 5.00 5. 00 5. 00 4.00 0.00 0.00
P& ¥ Bone meat meal 11.00 11.50 14.00 12.50 10. 00 13. 00
FL 1% 3 Cheese meal 5. 00 5.00 5.00 5. 00 5.00 5.00
a8y Fish meal 10. 00 16. 00 20. 00 23.00 29. 50 30. 50
¥ Pig oil 8. 00 8. 00 8. 00 8. 00 8.00 8.00
frih NaCl 0.50 0. 50 0.50 0.50 0.50 0.50
ik Premix? 4. 00 4. 00 4. 00 4. 00 4. 00 4. 00
43t Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
357K F Nutrient level®
e ME (MJ/kg) 12.75 12.33 13.22 13.17 13.42 13.47
HLE Ak CP 28.18 30. 07 31.98 34.12 36.10 38. 14
E Ca 2.39 2. 40 2.42 2.41 2. 40 2.38
M TP 1.40 1.38 1.40 1.39 1.41 1.39
R Lys® 1.84 1.98 2.30 2.42 2.62 2.76
FERAR LA R Met+Cys 1.54 1.60 1.68 1.79 1.89 2.05

D BT RBURR A A VA 1000 000 IU; VD, 200 000 TU; VE 6 000 TU; VB, 600 mg; VB, 800 mg; VB, 300 mg; VB, 10 mg;

VK; 100 mg; VC 40 000 mg; MH{EE 4 000 mg; T2 1 200 mg; EWE 20 mg; Mg 80 mg; JHHK 30 000 mg; Fe 8 200 mg; Cu

800 mg; Mn 1 200 mg; Zn 5 200 mg; 150 mg; Se 20 mg; Co 50 mg,” FH A BT 85 . LB DU {8, FoAh 3T 3806 .2 45 41 AR
F R o L (AR AL A R B A AR TR o H R B 1 IR L A1) A [
Y Contained the following per kg of premix: VA 1 000 000 TU; VD, 200 000 TU; VE 6 000 1U; VB, 600 mg; VB, 800 mg; VB;
300 mg; VB, 10 mg; VK; 100 mg; VC 40 000 mg; niacin acid 4 000 mg; pantothenic acid 1 200 mg; biotin 20 mg; folic acid
80 mg; choline 30 000 mg; Fe 8 200 mg; Cu 800 mg; Mn 1 200 mg; Zn 5 200 mg; 150 mg; Se 20 mg; Co 50 mg. » Values of

CP, Ca and TP are measured values, others are calculated values. * The ratio of lysine to methionine is similar in diets, the ly-

sine and sulfur amino acid have the same percentage in the total protein

L5 MEERSFE

A7 RE A8 A5 - 23 5 R B K B AE 50.65,80,95
110 H @& AR B 15K S 7E A 6] H O H 3

PR 5 10 3 HURSH B K Y 20 i AR kL 3

A UK R R D R R R B, IS 4l
JKSH 1] PR BB RE AR
B o0 AT >R 65 CHEF LI H AR R T4 it

S Pl FE M E AR & 2% GB/T 6432-



1390 = W oM

H

E o

42 %

9450 FR IR VR 4R VA s MLAE D 0 & i 2% GB/T
6433-2006-"",

FRHAECO=(TYRRE &
HE &8/ TP R & & X 100%

FEAFRERCO=(EARBAR—RPE
5T ) /2 BT A ) X 1006 5

Ji 105 1 AL % (00 = CORR I A 5 — ZE b BRI &
) /MR A ) X100 % 5

AUUR (g« & D= AR —FEH — KA

W B B A % (Net protein utilization,
NPU, %)= HIBA/ & AR X100%;

HH A Y 2E My {5 (Biological value of pro-
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— T

FFE%

2 & B
2.1 HE7EMgE

Hi2¢ 2 A LLAE L & 4KSRAE 50 H IS I R R
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NV A VIHM, AR EER (P
0.05),65 H AT, 45 2 7K 50 1] 19 H 39 1A i i 22 5
AN E(P>0.05);80 HigH. THKSE ST .
IV VR VEZ A B, H O3 A 5 o A7 TE AR 2
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W VA KSR FE R AR W T A (P<
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IV4H (P<<0.01);95 H B 4% 40 /K 58 09 ke R & 22
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0.001) ARl 5L R 5 b5 1, 65 H it 45 41 /K 5 1) 22
SRR E(P>0.05);80.95 HigAf. I M. V.V
MVIA KSR R m T 14 (P<0.01);110 Hi#%
I VI KSR B3 m T 41 (P<<0. 05) . 7K 53 14+
BRIV .V A V4L K 50 W 8 3 &
Flda (P<o. 0D VIAKRFEREESTILI M.V
V4 (P<<0.05),
2.2 EFURELKS

t 2 3 T LA L KR AE 65 HIRET, VA T8
FHAEREERS T 15 14 (P<0.01);80 H
war, VAKFEHREEZES T L. I 5N4HAP<
0.0 . BF®mFMMVIL4 (P<0.05);95 H b
B S 4K B T 9 B b R 22 7R & (P>
0.05);110 H&Ew, VHKSEREE R T L 4P
<0.0D) . BE®H TN MIMACP<0.05), HHE
THARIE AR 1. 65 HEEIE LIV .V A1 VI ALK 55 i
BEHTIH (P<0.0D,. BEESTI4H (P<
0.05);80 HEH, VA VI /KFIMBE &S T 14
(P<0.0D), VHMVIARERTIS5NHMPI
0.05);95 HidI, VA KM EES T 1 5014
(P<<0.01), NV W % T 1l 4 (P<<0.05);110 H
WEr, VoV S VIAKEREER T 1 HP<L
0.0 . NVHEBE®E T M4l (P<<0.05) . WL
RIEFR .65 HIEEHIV .V VIR B & & T
12 (P<0.0D), B & & T 1141 (P<<0.05);80 H
e, VEVAKBEHREERS T L0104 P<
0.0, BEET N4 (P<C0.05);110 H &R, IV,
VAVIARSAREE® T L H (P<0.0), VI4H
KE BT LA 4L (P<<0.05),
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Table 2 Effects of different CP levels on growth performance of minks

i H Hi%/d 417 Group
Item Day 14 J1EEN I 21 V4 V4 VI
™ 778. 64 778. 64 775,04 776. 44 780. 24 778,04
118.9 122.7 116. 6 118.5 102.7 155.3
) 1038.3+ 1017.5+ 1084. 4+ 1109.94+ 1048.44+ 1134.1+
o 126. 7% 53.1° 146. 2 70. 4 124. 6 89. 9"
NGRa 1100.4+ 1165.0+ 1334.14 1333.0+ 1311.24+ 1293.0+
Body weight 80 168. 62 112, 47 174. 4% 52. 4% 101. 1% 89, 28
) 1235.8+ 1353.0% 1568.5+ 1519.3+ 1 498. 6+ 1515.8+
0 145. 8 112, 47¢ 190. 3% 63. 35 150. 88 80. 48
1329.9+ 1501. 1+ 1 664.8=+ 1652.6+ 1676. 2+ 1714. 2+
1o 119. 5% 128. 0A 191, 78¢ 102. 2% 121. 4% 74. 6%
) 15.75+ 19. 26+ 20. 434 23.25+ 21,674 24. 104+
o 2. 80 6. 84 5.18 7.53 7.06 7.24
1 % 6. 30+ 12.76+ 14. 49% 14,124+ 15. 944+ 12. 12%
(g-d D) 4. 51 3.34% 4.30% 3. 6_2“” 4.21% 3.70%
) 9.74+ 14. 82+ 20. 874+ 15.574 17.67+ 16,94+
Daily gain ” 1. 42" 5.61% 3,47 1.10% 2. 97H 0. g7Hee
10.39+ 10. 88+ 9.95+ 12. 694+ 9.54+ 13.92+
1o 5.33 4.92 3.82 4.63 1.51 2.56
SRR 12. 29+ 16,59+ 19. 45+ 20. 02+ 19. 35+ 20. 59+
B/ (ged™D) , , o . .
Average daily gain 2. 79" 2.71% 1. 788 1.54¢ 2. 4880t 1.18¢
) 1.274 1.23+ 1.31+ 1.34+ 1.29+ 1.30+
» 0. 07~k 0.07% 0. 064 0. 04" 0. 054" 0. 074
1.39+ 1.39+ 1.58+ 1.55+ 1.454 1.47+
FER kg 50 0.02% 0. 06 0. 06" 0. 06" 0. 09 0. 05A¢
Feed consumption o 1.71+ 1.49+ 1.49+ 1.58+ 1.45+ 1.47+
0.42 0.07 0.02 0.05 0.12 0.05
1,484 1. 60+ 1.584 1.63% 1.544 1.544
Ho 0.11% 0. 04" 0. 112 0.05" 0. 11280 0. 06285
SAER kg 5.85+ 5.72+ 5.96+ 6.10+ 5.73+ 5.78+
Total feed
consumption 0. 354k 0.08% 0. 30" 0.09" 0.17% 0. 2048k
) 5.89+ 5.50+ 4. 86+ 1.62+ 1,69+ 4.24+
o 0.95 3.35 1.30 2.01 1.67 1. 64
15. 74+ 8.31% 8. 34+ 8. 24+ 6.974 9,324+
T L Ak %/ % 50 2.41* 2. 44" 2.36% 2.01% 2.20° 2.59%
Feed conversion rate ) 12. 88+ 8.02+ 5.25+ 7.294+ 5.98+ 6.23+
. 4.21* 2. 70" 1. 22" 0. 72" 0.98" 0. 50"
12,26+ 11,97+ 13.25+ 8.67+ 11.76 £ 8.08+
o 5.16% 4. 14 6. 26° 1.51® 2. 11 1.41°
LR % 8.84+ 6.30+ 5.524+ 5,47+ 5.38+ 5.024
Average feed
conversion rate 1.82% 1.10% 0.66™ 0.44% 0.91% 0.32%

[E47 B R AN TE /NG 8 3R 7R 25 53 .3 (P<0. 05) W N[ R'E F8F R 7R 25 A B3 (P<C0. 01D, T & [A]
In the same row. values with different small letter superscripts mean significant difference (P<C0. 05), with different capital

superscripts mean extremely significant difference (P<C0.05). The same as below
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Table 3 Effects of different CP levels on nutrient metabolism of minks %
i H Hi#/d 2H 5| Group
Ttem Day T4 04 4 JAE Vi VI4#
6 67. 494 69. 03+ 72.52+ 73.89+ 73.30+ 73.41%
b 2’ Oo/\a 2. 97/\(‘ac 3‘ ]8A\B(‘Iu‘ 3. 56}“; 1‘ 53}3])0 /1. 73}5(‘\)(‘
R 62. 224 66. 14+ 70.02+ 67. 88+ 74,57+ 72.02+
T A% 80 ‘ : :
1' 24/\:; 3' 24/\(;\[7 3. 82IS([)I1(~ 5. 35]‘.(\7 3' 39[){{ 1. 94]5])(*
Digestibility of
63. 774+ 63.414+ 63.27+ 67.52+ 70. 09+ 68. 214+
dry matter 95
9.46 3.61 5.19 5.06 1. 67 1. 89
1 63.63+ 67. 24+ 67.95+ 69. 45+ 71.15+ 70. 30+
0
3. 911\;\ 1' 521\15[; 1. OSBI» 4. 51Blm 1' 28&- 1 76lil»c
6 65.37+ 69. 71+ 74.81% 76.92+ 78. 25+ 78.18+
3.34M 3,014 3. 805 3.56"% 2.15"% 4, 32"%
. 67.984+ 72.014% 75.76 % 75.50+ 79.57+ 76.97+
HE B A 80 . ” . .
Digestibility of 1. 39™ 3. 87 4. 997 3.29% 3.00™ 2.10%¢
1gestibility o
gty . 70.77+ 68. 58+ 70.17+ 74. 46+ 77. 26+ 72.78+
ot 5
pr em 7. 54.\;\(‘ 3. Ogr'\;v 4. 64:\I§zm 4' 64.r\|§lw 5. SOI’.lu 2' 95,’\I§ulw
1 69. 84+ 71.70% 73.85+ 75. 96+ 76.50+ 73.94+
0
2. 85]\:; 2. 54/\(‘;\[) 1 81/\Blm 3. 711§r 1. 9515c 2 6215(?}»r
66.29+ 74,15+ 76.59+ 81.92+ 83.50+ 87.85+
65 5. 731\;\ 8. 001\(‘1» 7' 87B(‘l»c 2. 79BL'I)¢L| 2. 61]51)(1 2. 27Dd
o 72.38%+ 79.15+ 81.50+ 82.91+ 88. 15+ 88.85+
Jig i 1 Ak % 80 \ ] -
o 3,73 4, 794 10, 23%¢¢ 3. 5280 1.69™ 1.33™
Degestibility
81.44+ 78.32%+ 73.72+ 83.54+ 87.11+ 89.33+
of fat 95 ) ) ) ) )
5. 31Almls 7. OO,f\l;a 9. /11.'\4\ 3' 8.'\1»;\c O. 981\Imc 1. Sll)bc
1 79. 71+ 84.61+ 84. 36+ 85.79+ 87.20+ 88.33+
0
3' 42\ 2' 5213(‘;\ 2‘ 91]3(‘51 2' 8813{}1\) O. 67]5(‘,1\\) 1. 34(‘\)

2.3 RFEEHRE

MEATUEL EEARMER L.65 HEE,
M. N.VAVIHKEREZEST LA HP<
0.0, VA VIHKFHEME ZES THE 44 (P
0.01);80 H#EHF, I IV. VA KSAM B & & T 1A
140 (P<C0.01), VI KSR 2 & T & 5 H P
<0.01);95 HEEH. VAV /KRS E S T 14 P
<<0.05), A 3% T 11 44 (P<<0.01) 3110 H %
AP IV VR VIdH KA B & F LAl 4P<
0.01) JKFHTE 65 H I, 25 12 55 41 [a] 1) 25 10 HE ik i
ZRAREP>0.05);80 HEEA, T IVAIVI4K
A2 AR S TV 41(P<C0.05);95 H il
g AR ER AR E (P>
0.05);110 HEW . I KR EFEE T [ 4 (P<
0.05), FRASEHR .65 H &RV A VI 417K 56 %
e T VL4 (P<<0.01);80 H#E&AS, IV, VAl
VISR B ER T 14 (P<<0.01), V4I/K5H &

FRTIAMP<0.05, 5MHERANEF P>
0.05), VI VI ZH 7K 50 & 25 /5 T IV 41 (P <C0. 05) 595
Hger, VoV AT VIR M B E ST 1 4 (P<
0.0 NHSIM.VMVIAMEZERAREZE P>
0.05);110 H &S VAIVI4UKSEM B E &S T 1.1
VA (P<<0.0D), AITHFEFR .65 H @ H I
VOV AV KSR R 2w T 1A I 41 (P<<0.01);
80 Hibmf, MAKFHMEE/ T 1.0 41 (P<
0.0, NV VIH K EEST I M4 (P<
0.05)3595 H W&, 453 56 21 18] 19 28 /AR & 22 7 R
BEP>0.05);110 Higm , VAR B ES T 1.
M. MAMVI4KSE(P<0.0D), BEH T VY (P<
0.05), fE&E [ AEY = MIETE 5 I, 65 H AT,
M. IVAIKSR B E ST 1141 (P<<0.05);80 5 95 H
W8 B 25 2H K 5 ] ) 2R S A 2 (22 O i
FH(P>0.05);110 H B EF, VAR W% & THE 5 4
KR (P<<0.01), Hrl A48 .65 H A
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Table 4 Effects of different CP levels on nitrogen

i H H i /d 21 5] Group
Item Day T4 41 M4 L vVl e
65 3.64+ 4.09+ 4.71+ 4.97+ 5.41+ 5.43+
0.19* 0.22° 0. 25°¢ 0.13¢ 0.21° 0.31°
A/ 4,55+ 4,81+ 5.83% 6. 04+ 5.99+ 6.40+
(e dh) 80 0.08™ 0. 227 0.20% 0. 21" 0. 375 0.21°
& 95 5.56+ 5.15+ 5.52+ 6.17+ 5.98+ 6.41+
Intakc nitrogcn 1. SGJ\BHC O. 24‘\'{1 O. 83.’\Bz|c O. ZoABI:c O. 491\Bhu O. 221&})
110 4,82+ 5.52+ 5.85+ 6.38+ 6. 34+ 6.41+
0.37% 0.15% 0. 418 0.19% 0. 440 0. 25%
65 1. 26+ 1. 28+ 1.19+ 1.15+ 1.184+ 1.17+
0.14 0.11 0.22 0.16 0.08 0.23
80 1.45+ 1.35+ 1,41+ 1. 48+ 1.224+ 1.47+
A/ (g dD) 0. 06" 0.21* 0.28% 0.22° 0.16" 0.13¢
Fecal nitrogen 95 1.54+ 1.61+ 1. 66+ 1.57+ 1.51+ 1.59+
0.20 0.12 0.43 0.26 0.09 0.43
110 1. 45+ 1. 56+ 1.53+ 1.53+ 1.584+ 1.71+
0. 14 0.11* 0.11% 0.23% 0.20% 0. 20"
1. 66+ 2.10+ 2.27+ 2.56+ 2.85+ 2.99+
65 O 171\;: O Slx\l‘l)t O 28Bl‘cd O 32B{‘dc O 34[)c[ O 49[)[
80 1.65+ 2.10+ 2,27+ 2.56+ 2.85+ 2.98+
)]Téff‘/ (g . df}) O 171\;\ O 311\(‘,1‘ 0 28}5(‘]»( O 32Bt‘l)cd O 341)(]\» O 49[)\»
Urine nitrogen 2.05+ 2.21+ 2.76+ 3.00+ 3.324+ 3.674+
95 O. 421\;; O. 361\<‘zm O. 67[\(‘1)bud O. 388(‘I)du O. 99BDdc O. 45BI)c
110 1.944+ 2.55+ 2.74+ 2.08+ 3.01+ 3.39+
O. 241\;\ O 38.'\Blw O. 38}5(‘Iw 0 871\Bnc O. 23(‘l»d 0. 61(‘d
65 0.72+ 0.72+ 1. 25+ 1.26+ 1.38+ 1.27+
0.15% 0.30% 0.29% 0.45% 0.27% 0. 42%
HULH
80 1.424+ 1.36+ 2.15+ 2.00+ 1.93+ 1.944+
(g+d™ 0.11% 0.33% 0.52% 0. 48" 0. 37480 0. 60"
Nitrogen 95 1.31+ 1.32+ 1.10+ 1. 60+ 1.30+ 0.99+
. 0.78 0.16 0.32 0.16 0.87 0.56
deposition
110 1.43+ 1.414+ 1.58+ 2.77+ 1. 844+ 1.31+
0. 277 0. 294 0. 257 0.71% 0. 1278 0. 524
65 19. 91+ 17. 41+ 26. 60+ 25.33+ 25.53+ 23,474
A 4,78« 7.00¢ 6.21° 8. 47¢ 4. 96 7.61%
e/ % 30 46. 26 = 39.30=E 18.19=% 13.62% 40. 22+ 39,22+
} 4,18 9.17 9.08 8. 50 6. 29 10. 89
Protein
S 95 33.65+ 34. 76+ 31. 74+ 35.67+ 33.65+ 24,60+
biological ; 9.63 3. 90 10. 41 4,13 4. 89 8.85
value 110 42,26+ 35.73+ 36. 63+ 57.50+ 37.99+ 28.04+
5. 954 8. 03" 5. 86% 8. 32" 2. 44™ 8. 7270
65 30. 25+ 31. 28+ 35.49+ 32.72+ 32. 66+ 29,954
5.85" 9. 84 7.48¢ 9.81% 6.23% 9. 74
HEA + + + + + +
20 31,42+ 28.3+ 36. 78+ 33.16+ 31.97+ 30. 26+
FI R/ % 2.47 6.77 8. 30 7.92 4.86 8. 82
Net protein 95 24,74+ 26. 18+ 22.55+ 26.52+ 25,24+ 18. 14+
e ’ 5.96 3.24 8. 14 2. 45 6.08 6.51
utilization
110 29,56+ 25.53+ 26. 99+ 43. 44+ 29,13+ 20.51+

4,74 5.26"" 3. 9470 11.52° 2.07™ 8,577
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