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AEC, MRM7d, ERXA58d, BREAA. D NEAXARBHFHIRXRLEREZFS T I AMa
(P<0.01), 2% & TN . VAVA(P<0.05); MA@y EwEEKT I M4 VIH(P<
0.05), VARG FHBREEREZFS T [ AN48(P<0.01), 1 10 1 IVaAEREGHE I
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P i HE R A R, A R B SRR IR 1,

®1 EiARAMRKREFRKFE(KFEM)
Table 1 Composition and nutrient levels of the

basal diet (air-dry basis) %

i H Items 412 Content

JEkl Ingredients

7% 40 Sea fish 40.00
M Chicken skeleton 25.00
XM Y Chicken breast 7.00
X AT Chicken liver 5.00
X% Egg 2.00
1k K 5. Extruded soybean 2.00
Ak K Expanded corn 6.00
At /NZ Expanded wheat 6.00
X33 Poultry fat 2.00
£t ) Fish meal 2.00
1L ER 2 4 Hemoglobin powder 1.00
Fiti#l Premix" 1.00
4 NaCl 0.50
WER & %5 CaHPO, 0.50
A1 Total 100.00
/K F Nutrient levels®

1Ri5HRE ME/ (MT/kg) 15.12
HEHR CP 36.64
LW EE 22.51
HLUK Sy Ash 8.32
5 Ca 2.41
i P 1.95

1) TR K A AT 58 M $E it The premix provided the
following per kg of the diet: VA 10 000 IU, VK, 1 mg, VB,
20 mg, VB, 10 mg, VB, 10 mg, VB, 0.1 mg, M nicotinic
acid 40 mg, iZ [ pantothenic acid 13 mg, I fi# folic acid
1 mg, =¥ & biotin 0.5 mg,Cu 5 mg,Fe 60 mg,Zn 50 mg,
Mn 30 mg,I 0.5 mg,Se 0.4 mg,

2) KL F B RIS 7 ALK 73 8% wi D S AL, AQ I RE
Hil B {H, CP, EE, Ash, Ca, P were measured values,

while ME was a calculated value.

1.3 A%t

TEHUAR T A A B KSR 120 H BEBLT R 6
LB 10 HASR 10 HE5R, SR, &40
MAEFER R P o T 4, x4 25( 1
H)y. 50 (MM 4AH), 100 (V). 200V H)

400 mg/kg( VI ) 4% ¢, #tilil] 7 d, IE:0
mHE] A 2018 4 7 H 3 H E 2018 4 8 H 30 H,1E
W 58 d, EIERIIM IS 3 d, B4 BE B 1R & A
A BEKER A 3 H Sk AWk #1711k
R,
1.4 NEHERKFZE

DU 7 48 b - 16 0 0] g R 9 5% 46 Rkt R
WGP HRE R IR RS R RE
JEFRE, Geit V24 H O AR H R B E A
VyH AR L, e AR BT AR D R
Ry V5 BRI TH AR

FEFPIZE (%) = 100x (IZFR /A& -
RS ER) /I EAR

K AW ZE IR AR 2 IR, 10% 114 it R 51 &
J5=20 CHRAF, M2 R REA S &, TR TTRA
HEE BRI R R A LAY E

TIRA (%)= (B AR -FEE-IRE) x100;

FEAFRAR(%)= (TIBRE/EAR) x100;
HABAEYENE(%) = [ TIRE/
(BEAR-ZER) %100,

W2 5 R GB/T 6438—1992 J7 i &
R &, 9L E A% (GB/T 6432—1994 ) il
FEME A A RA S &, CEh iR (GB/T
6433—2006) I 7 K Bg 7 & &, = G IR B i vk
(GB/T 6436—2002) I & 45 & &, 4H o [k A 3%
(GB/T 6437—2002) I+ s & & .
1.5 HIERERZITHH

K 1 SPSS 20.0 Ak {4 v i B R R 5 25 43 B
(one-way ANOVA) F2)J¥ #4777 223 #1, Duncan [
BT 2 E R, R L OF B E bR iR
FR, P<0.05 NEREE, P<0.01 N2EHH
B3,

2 &% B
2.1 #EZE CHKBAEKMERITM

et R CXANFHAERKERMEMILE 2, V
AR FHHRXEENREES T I MMI4 (P<
0.01),BE&ETI.VMVIA(P<0.05), MK
REEEMRT T DML (P<0.05), 5NV
HERARE (P>0.05), FHZEHKRE FH
Hif & 22 R A E (P>0.05),
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Table 2 Effects of vitamin C on growth performance of male minks

i H 2H51 Groups P (i
Items I I m I\ Vv Vi P-value
R

Initial 730.20+139.70 729.40+107.74 734.70+£127.03 726.90+130.89 733.20+107.55 731.50+138.33 1.000
weight/g

R

Final 1 410.07+42.80 1 434.2+143.37 1 480.75+167.96 1 502.98+161.82 1 475.83+163.76 1 445.36+195.94 0.819
weight/g

7 AT j: 3

FE IR 11.72+0.37 12.16+0.25 12.86+0.33 13.38+0.41 12.80+0.66 12.31+0.45 0.115
ADG/(g/d)

”i) H 7. N=N

ROl 174.67+2.68% 183.67+1.84""" 179.45+0.78%™ 192.11+3.02" 184.33+2.99""" 182.33+1.50**" 0.004
ADFI/(g/d)

*;l’i H:‘ Aab Aa Be ABbc ABbc Aab

/G 14.90+0.23 15.11+0.15 13.95+0.06 14.36+0.22 14.40+0.23 14.83+0.12 0.007

R RE R AR AN RING SRR R 22 57 35 (P<0.05) AN AR E P8R8 22 5 8 2 (P<0.01) |, AR [l sl 0 70 e om 22
FAREE(P>0.05), F#E[F,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , and with different cap-
ital 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.

ek R C XA KMEREM L& 3, IV AIVIHZ R ZF AR E(P>0.05), T I ANV
AW FEFHHREEREES T IMIHA(P<  HARWHELEE/RTVIZ(P<0.05), 1 1 IH
0.01), I,V F1 VI /Y F- 35 H R £ & W % 3ot NVAHAZIFZFAREE(P>0.05), &4 20 KK
ZET 1A 4 (P<0.05 8% P<0.01), 1 V.V &P H B E 2% BN B2 (P>0.05) .

R3I HEEHECHEFERKEEMNIIN

Table 3 Effects of vitamin C on growth performance of female minks

WiH 21 %] Groups Pl
Items I I m v Vv Vi P-value
IhE
Initial 535.10+£136.40 539.90+77.18  537.60+95.24  539.10+119.29  540.20+82.64  540.60+70.47  1.000
weight/g
R
Final 858.39+174.90 910.92+140.72 922.25+133.45 940.87+172.30 908.32+128.42 883.03+113.09 0.884
weight/g
SEHH G

5.57+0.32 6.39+0.45 6.63+0.57 6.93+0.36 6.34+0.47 5.90+0.49  0.329
ADG/(g/d) + + + + + +
\/b E[f/ =
BRSOl 94.33+4.17°°  103.78+3.39%" 115.33+5.24"* 119.78+1.66""  119.00+1.50*** 119.11+2.39*%* 0.002
ADFI/(g/d)
*;l’ﬁtk‘ be c < be be oab a
F/G 17.48+0.74 16.22+0.52 17.39+0.79 17.28+0.23 18.74+0.23 20.19+0.40°  0.040
2.2 HEECHAKBHRESEUENZIN 0.05) , VAT VIAL ML & 1 B yE Ak R o 35 v 7 T 41

Y R C X ASHFR WA R L LK 4, (P<0.05) , I IV |V F0 VIZH 955 78 A 560 1 35 1
MAMMHEAREAREES T UIMVAP< FTIMIHACP<0.01), 11 IV, VFIVIHZ[E B ES
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HRERABE (P>0.05) , KA Z A ALK 5
T AL W0 A 23 DL SRR 7 0 A R 22 5 A 3

(P>0.05) .

®4 HERCHARFDHLENZM

Table 4 Effects of vitamin C on nutrient digestibilities of male minks %
WiH 205 Groups P
Items I I I\l Vv Vi P-value
FLAE H BT TH AL 2
f %F‘“Mﬁ.{ Lo 72.87+2.00°  67.00+2.75°  80.72x2.73"  76.74x2.12" 72.04£2.07™ 76.08+2.43" 0.024
Crude protein digestibility
P HE Hs 0% A1 322
*EEHH}”E%K o 91.11+3.48 89.35£1.29  93.81+£0.35 92.95+0.86  92.40+0.58  89.20+4.43  0.168
Crude fat digestibility
HH IR AW A &
*ﬂj}‘u‘}(lﬂ‘t% 19.72+1.66 20.03+4.97  25.72+4.53  21.21+5.76  21.32+3.44  20.54%£5.52  0.631
Ash digestibility
530
"“é'.‘ z. 35.15+3.87"  36.31x4.02% 50.03£1.59"" 58.06+5.80™" 59.90+4.32"" 53.23+9.52*" <0.001
Calcium digestibility
BRI

25.91+2.26 26.29+3.42

Phosphorus digestibility

26.92+2.92

27.03x1.69  27.42+3.77  25.07x5.06  0.958

YR C XTSRRI AL R W3R 5,
NVAMMHEAREERS, BES T IAT4A
(P<0.05) , I, V1 V4L B2 00 e 5 35 0
T 1A (P<0.05), 11 IV, VFI VI Z [0 #) R

BN AR 2% RN B3 (P>0.05) 4 2H 22 18] B LK
AP FEIE AR S I AL R B LT AL R A &
HLAG W7 2 ML R 22 A L3 (P>0.05)

RS HEERCKREXNBRFSTHULENRME

Table 5 Effects of vitamin C on nutrient digestibilities of female minks %
i H 205 Groups Pt
Items I i v Vv Vi P-value
R BT TH A 2
fiam “MC.K Lo 60.44£3.71° 64.09+3.82  72.97+3.79®  73.78x0.47° 70.09£0.68" 70.90+0.57% 0.026
Crude protein digestibility
N B =
*ﬂﬁuﬂﬁ{ﬁﬂé? e 86.27+3.66  87.58+2.87  88.50%3.61 87.00+2.72  84.75+3.76  86.66+3.33  0.820
Crude fat digestibility
= AN S
*ﬁjj?].}(ﬁq'.{g% 21.76+x2.85 19.25%£5.81  20.53%0.91 17.71£3.27  21.41+x7.09  19.86+8.61  0.897
Ash digestibility
%(éﬂﬁﬁ‘ - 41.27+0.30  40.72+2.74  43.78+6.67 43.30+£6.58  44.85£7.90  43.91+1.29  0.905
Calcium digestibility

AP 2%

BRI fL% 23.34+2.88  24.87+6.29  24.18+3.36 25.69+6.81 25.31+6.48  25.47+5.96  0.994

Phosphorus digestibility

2.3 #HEZECHABERREHZIE

HER CHARAREWEmMILE 6, V.V
MVI R A REMT 1 4 (P<0.05) , HAth 4540
ZIEMRAERARE (P>0.05) . VAKTITHA
BEETHAKMH(P<0.05), LA VIH K TTHA
BEEHTIMVAH(P<0.05), I IVHVIHYE

FIAE 2 (6 0 25 = 1 T 41 (P<0.05) , HoAh 4%
HZBEAREDFHEES AR E (P>
0.05) , LB AR 2 ARG 8 1 A R
ZRANEE(P>0.05),

e Z C XTEESR A A2 g L3R 7, 54
ZIEME AR FER RA TR A S & H A
HR EARAEY N EERARE (P>0.05),
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Table 6 Effects of vitamin C on nitrogen metabolism of male minks

i H 205 Groups Pt
Items I i v Vv Vi P-value
i
%’:A’I‘L. 10.81+£0.28  9.48+0.38  11.20+0.55 11.62+0.47  9.88+0.67  10.59+0.68 0.108
Intake nitrogen/ ( g/d)
. 2.97+0.74  3.18+0.87 2.14+0.25 2.68+0.14  2.76+0.26 2.54+0.34  0.779
Fecal nitrogen/( g/d)
JRA ) ) .
’K_’E‘L ) 3.41+0.10°  3.26+0.10™  3.23+0.05®  3.05+0.04°  3.10+0.01° 3.13+0.07° 0.025
Urine nitrogen/( g/d)
TIA , i i
jﬁﬁ » 4.43+0.53™  3.04+0.44° 5.82+0.60"  5.88+0.64"  4.03+0.55° 4.92+0.47° 0.021
Nitrogen deposition/ (g/d)
{ | >R
%E”ﬁ.ﬂm? 41.27£5.79  32.44%5.59  51.75+3.32  50.37%£3.54 40.49+2.93  46.36x2.44 0.054
Net protein utilization/ %
T/ EX]
EH P A 56.05+3.72" 47.68+3.24°  63.99+2.13* 65.48+2.84° 56.14%3.17" 60.88+1.84* 0.010

BV of protein/%

K7 #HEE CHBBEERENEW

Table 7 Effects of vitamin C on nitrogen metabolism of female minks

i H 25| Groups Pt
Items I I v Vv Vi P-value
A

BAR . 5.67+0.20 6.20+0.65 6.82+0.59 7.02+0.12 6.98+0.74 6.79x1.07  0.648
Intake nitrogen/ (g/d)
2%
oI 2.25+0.27 2.20+0.21 1.86+0.46 1.84+0.06 2.00+0.19 2.22+0.37 0.824
Fecal nitrogen/( g/d)
RA

. . 2.58+0.06 2.50+0.07 2.43+0.04 2.35+0.09 2.45%0.04 2.47x0.06 0.253
Urine nitrogen/ ( g/d)
TURA ‘ ‘ ‘ ‘ .

. . 0.83+0.17 1.50£0.55 2.53+0.43 2.83+0.04 2.52+0.94 2.09+0.85  0.230
Nitrogen deposition/ (g/d)
¥ | R
%%E)ﬁﬂfﬂ? . 14.68+2.93  22.97+5.99  36.91+5.36  40.32+0.90  33.97+10.80 28.73x7.12  0.115
Net protein utilization/ %

po

e 24.02+4.10  35.23+7.81  50.20x4.44  54.66x£1.28  46.31+12.37 42.48+8.77  0.117

BV of protein/%

3 i i
3.1 #4EECXABEKMEENEZI
AR 25 R W, M 2R R C IR
Hohn KSR B3 H R & R RHEE LU BE AT,
HIAR N 50,100 mg/kg 4EA4 2R C B0l DL 42
KR H R E R, BERMKAER, EFRF
B R R E KSR AR KRB Y R E A
Rz — , HEME N 0 /K S8 18 AR 2
HETRE W K 5 R, MiAE R = R R C
AR IR LA 34 0 5 g &) LA i S 0 2R 2 v

B W IRE ST . AR AR AR AR AR R
W RS R S L R AR TR 4 A= K C &
FARFE G EWS R HOoR R PR H
BEBACEE L, S XS R A K R RE . i Ah, #
fRAROT R I I SR G R gl D M A R C, 2 A
2R IR IR AR, IR A8 AR 8 SR, HR T ) R DR e
PEARFEAR
3.2 #EE CXABHFRSBURNZMW

HErEFR C LEAR Z 30 LA A1 G, Raja
ST IR A B C X RS AR KPR RE R e R
HELEFR C A8 K X b A BRDRL e AL R B A AR 4
RICR . B AR AR i Y 7 B Al AR e R o 2
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A F C BB 1R = N BT I B 4 A R R R
WRSIIM TR AR BAEOR " HE R MR £
i i 4y £ ) b 4 A R C AN KO 3, R E
JoT R 8 e 38 I 5 R A, S k) b 4 A 2 C BN
KR 122 mg/kg BB B e KAE, AR T7EF L
BIKSR AR R S e AE 2 C, KSR ML ER A B
WLTH Ak 50 22 LT 1k 2% 5 0 B4 A LE R AT BT 3
I, X 5 R gl SRR A — S, B AR BE A AR A
YerE 2 C RERS I AL FR A T LR
3.3 44EE C WABRABTRIZNE
KFRBANEHNA, — o B UTRR A, $ s P
FIWCRI A A4 P9 45 B0 T 5 85 T, O3 — 3B 40
DA 30 Wy A 3 Ak R 38 e 28 220 R PR RCHE Hh 1R
A, T RE A P9 ARG T EARSE S F
FER, BRI A AR C REiE A
HARE T A A BT, Eoi AR%E sk
1,25 mg/L (4 R C HE W25 $2 75 0 B2 4 10
THACEE P, IR R B B DR, Al e 45 2R
FH T E ROV KA SR AR PR 4 E R C R
m TUURA, 5 BRI oT 45 53— 35, RIS ik ) A
ORI BRI i R C 7 — 2 R 1 RE s 4R
15 B UK SR v 2R 1 R S S R AR e
VINIERS

4 & it

TR RN A & C T UR S KSR H
KRB, REARORNE L, B2 B A BT AR, R A
SHEE R A . &8 %8, 7 K
Tk P 4R R C 3l HER /K2 50~ 100 me/kg,

S 3k
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Effects of Vitamin C on Growth Performance, Nutrient Digestibilities and
Nitrogen Metabolism of Growing Minks

XU Yanhong LI Keru CI Yang LI Wenli”
(College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; This experiment was conducted to study the effects of vitamin ¢ on growth performance, nutrient di-
gestibilities and nitrogen metabolism of growing minks. One hundred and twenty 60-day-old growing minks
were randomly divided into 6 groups with 20 minks in each group (10 male minks and 10 female minks).
Minks in group [ (control group) were fed a basic diet, and others in groups I, I, IV, V and VI were
fed basic diets supplemented with 25, 50, 100, 200 and 400 mg/kg vitamin C, respectively. The pre-experi-
mental period lasted for 7 days, and the experimental period lasted for 58 days. The results showed as follows .
1) the average daily feed intake of male minks in group IV was significantly higher than that in groups I and
I (P<0.01), and significantly higher than that in groups Il , V and VI ( P<0.05) ; the feed to gain ratio of
male minks in group Il was significantly lower than that in groups I , II and VI ( P<0.05). The average dai-
ly feed intake of female minks in group IV was significantly higher than that in groups I and I (P<0.01),
and the feed to gain ratio of female minks in groups I, I, Il and IV was significantly lower than that in
group IV (P<0.05). 2) The crude protein digestibility of male minks in group Il was significantly higher than
that in groups II and V (P<0.05), and the calcium digestibility of male minks in groups I, IV, V and VI
was significantly higher than that in groups I and I (P<0.01). The crude protein digestibility of female
minks in group Il was significantly higher than that in groups I and I (P<0.05). 3) The urine nitrogen of
male minks in groups IV, V and VI was significantly lower than that in group I (P<0.05), the nitrogen dep-
osition of male minks in group IV was significantly higher than that in the other groups ( P<0.05), and the bi-
ological value of protein of male minks in groups Il , IV and VI was significantly higher than that of group II
(P<0.05). In conclusion, dietary appropriate amount of vitamin C can improve the growth performance and
nutrient digestibilities of minks, and improve the nitrogen metabolism level. The suitable dietary supplemental
level of vitamin C of growing minks is 50 to 100 mg/kg.[ Chinese Journal of Animal Nutrition, 2020, 32
(9) :4302-4308 ]
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