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fAIMRAPYEESR ERMAKFXNFREEIMNERERE,
EFPBBEH R RGN MFE L BRI

U DTN R I | S T L L o e
(AR AR BERF =B 00T, KA 130112)

W OE. ARKBREEARTEARTAM AR KT EAEEE F A EIRAEKMER E R HAL
R WAl ANIGAF Fom, LI 65 BES AR T AL G A IR 75 R LS A S
W FHISATE, FATL LR, 6 AEMRSANFNRELAMPAR(ARELZEA TS
19.34 mg/kg) & #h Lm0 3B 4L) 50,100,150 F= 200 mg/kg 44 & E(RmB XA 50% a-
A BB BB ES ) A9 4, TR 10 d, BRI 60 d, RIS 30 Rk 8 R BN, # 4T
B AdWERRHFRE, ERET . ARPTEAEFTE R MAKFANSE 56 RAIKEALSF 29~56
X-F¥B¥E(ADG) .- F¥ B K22 (ADFI) fo4t £ (F/G) A 2% %A (P<0.05), FEAAH P
Yt & B Rk P9t E, % 29~56 X ADG 47t &, % F/G &4 A&, B Lk 2 N EAR AR
#m100.200.300 mg/kg A F EAL G RUAZ R HEAEREE 27 (P<0.05), ARP4LEEEE
F I F R AN AL R A B E ¥ (P<0.05), #4200 mg/kg 44 F E ARG
Re W iE A F R Z T E M A (P<0.05) , Mk 44 & E FmAKPE 7 R EK o iF A8 AL
W ACEE (SOD) A= & Bt H Ak it B A 4 B (GSH-Px) & WA B F 89 % v ( P<0.05) ., & m 100 F=
150 mg/kg 44 % E AN iF SOD EF M 2% & T4 A 50 mg/kg 44 % E 248(P<0.05) ; Fctn
100,150,200 mg/kg 44 % E 4L 4K fo 75 GSH-Px &M 2 % & T3 B 4= b 50 mg/kg 44
F E M (P<0.05), WM T 44 E ERmAKFFRMEMR AT LEREE G(IgG) L EH L
# % (P<0.05), ##2100.150.200 mg/kg 4% % E A ik 1gG 43 2 % & F 3 B (P<
0.05), FAARF HEFERMAKFSET RS ERLFLEEES(TP) GK G (ALB) &G
(GLB) A= ik =8 (TG) 4% A R %% (P<0.05) , # 4 100,150 #= 200 mg/kg 44 % E 41
d ik TG 4% R H K T 2 B4 (P<0.05) ,d ik GLB &% 2% & T B4 (P<0.05), Wi
h AEAR PR e 4k B TR & H R BN A0 £ KR AR AL AR B O AL, 32 B ALk R AL AR

Rl Bk i TG 48, AARBRAT 526 B R A A AN A KGR, 455 3R R
KR P YA & B 6 Rk F 5 100~150 me/kg.,
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Fram i fee M i oA mEAER T R 20
REW YA R E E4 8 KR h Wk =tk ae ALK
B AL BE A B O i AT B AOVE ks ARt
5T 2 B, TE K SR AR AL TR s 4 A= % B 1T g 4R
KSR 2 H 38 5 ( ADG) S I 1 16 2, KA
M3 P % P4 19 K F . Ebeid 285 78 40 T4 KBy
BEM R RPN R B, KBS INdgEA: £ B
Al E R R R A K RE BT R AL RE )y, sk
VKA R OB U I P A R P, 2 B
M= (TG) & H [ i (TC) FiK %5 B2 s & H H
[E {7 (LDL-C) 1 =0 A A R R B b PR AIK . A 5 B
GRS R, E R R P A A B vl g
FIE R AT W E A ADG,,

1T 6 B S 0 e ik A BRI RP 2 R
TARAR IR & e o (RN B K SR 48 A it
Z AN RN R 107 2 % 2 6 i) B D, 2 - B IR
95 ) K A2 AT A A B AR R B R i
v B K SRR R S i JE 8 1 4 A B R A RIGhE
G A K K S IR Wi 049 & A=, Ender 41
e R B ez o] S BN &4 g, A
AR E WSINKF 2o &, 2l 4 A 2 A B L
56 2 7= 5 G, 5 ORI 1 & R
Aburto 2 ST K B, Y RS A AR 4k R DY
HALFIG A RSN, 445 R E S mbLARgE L R
D WA, TP B gE & B, 2 e A b e A
ZE & KT 1400 mg/kg I}, ATE2s H 2510
deHE A BRZAE

HHMAKAXTHERINEMGEER EREE
5 T BB FE HRGE , JE T 4R R BT I A R ik
ARVER, AT T R TR 4 AR R E Bk
ST E B AR KRR B SR RS LR AR
RN LT A AR AR B R ), R R A4 A R
Y F B N RS

1 #MR5F=*
1.1 iKY

TR0 Bl Wy Sy A B AH I Rt R K R U
T A RO R A R A
1.2 EmiAR

BRI M S % NRC(1982) 1) F( o 4Rk g
OrEEFRME R (2017 AR5 28 JiR) ) BEAT I
LAl iR R 2 R BB TR LR 1,

F1 EMAREABREFRKE(RTEL)
Table 1 Composition and nutrient levels of the

basal diet ( air-dry basis) %

i H Items
JEkl Ingredients

& Content

24k T & Extrusion corn 40.00
= H1 Soybean meal 16.45
4t K& Extruded soybean 5.00
EKRIEZEYE Corn germ meal 7.80
T RS K FLRT %54 DDGS 7.00
£t ) Fish meal 5.00
P B ¥ Meat and bone meal 4.50
XS A # Chicken meal 4.00
3% & F A Serum protein meal 2.50
W2 45 CaHPO, 0.30
£k NaCl 0.35
X431 Chicken oil 5.00
iRkl Premix" 1.00
EHZ IR Met 0.30
AR Lys 0.71
2R Thr 0.09
A7t Total 100.00
E 37K F Nutrient levels?

R BE ME/ (MI/kg) 15.13
HIEE H BT CP 27.12
FLEENT EE 10.22
FKSY Ash 5.83
5 Ca 1.15
S P 0.94
#i/t & E Vitamin E/( mg/kg) 19.34

D &T IR HIR R & A One kilogram of premix contained
the following: VA 500 000 IU, VD, 100 000 IU, VK,
200 mg, VB, 1 250 mg, VB, 200 mg, VB, 750 mg, VB,
2.25 mg, M E biotin 10 mg, MR folic acid 50 mg, {H R
nicotinic acid 2 500 mg, D — JZ f# D-pantothenic acid
1 750 mg, VC 200 000 mg, IH #i choline 900 000 mg, Fe
9 600 mg,Cu 1 200 mg, Zn 9 600 mg, Mn 4 800 mg, I
120 mg,Co 0.48 mg,

D ARIRE TS, A S . ME was a calculat-

ed value, while the others were measured values.

1.3 Rt

¥ 75 H 65 Hi SFIKRE R (2.30£0.27) kg
V18 R 5 T 1 S AR AL 538 5 4, 2 15 AN,
AR 1 H 6 41N ) ) MR Al 4 R (O IR
ZH) GERLAE R +50 me/ke 4EA: E OB A +
100 mg/kg 4% E AR +150 mg/kg 4k 4=
% B MUIERNA M +200 mg/kg 454 % E, 454 % E
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PL50% o= B i R FR TR a3l 4 1) 77 3k
I8 A A A L B A A 0 R R AR
DN F R, M 2018 4F 6 H K F54E5] 2018 4F 9 A
A, 15 W A R 5 T A I BE A Y = A
P, 54 A% 1.0 mx0.8 mx0.8 m, BRI 1E %
BRI T AT, 8 TT LR TR 5 5
& BRI K G R AT W VR T B, 4% IR LR A
Hio WU 10 d, 1EU 60 d, B T8 AR 193
6 )RR 4 B — 2 He i 5 KR A, B R 0700 Al
150085 1AM 1 ¥, A koK,
1.4 NEHERMT X
1.4.1 ARV E

KIS 1.28 Fl 56 X, R RHESIEAE, H
TIHEY 1~28 KM 20~56 KHY ADG; 10 5% 4
R KR, AR 1~28 XS
29~56 KWV H R & & (ADFI) ; i+ 5 & B B
ADFI 5 ADG 1Y [ ff, % 45 & % n b kL & b
(F/G),
1.4.2  EFRY I AR A E S bRl e

RIS 28 K, WAEFH vt 8 HUR & 2%
EH B EIAE R s Y, R AU e m) I k%
SRUEE 4 d IS A PR IRREAS | PRI e AR AT FE IR
ERNITA 10 mL 10% B B BR , #0548 14 PR IR
BT E 10 mL FREOE S, -20 TR,
H B KM 4R 1Y) 28 0 FR o S, e IR BF Y 5% A
10% [P B R V5 Y FN /0 5 1 FR R B 8, PR A7 T —-20 C
B K4 d W EMBEERIESHSRE, BT
80 CTAM 2 h, K55S| 65 THLT HIHE By
Ja ik 40 B, T E IR B R i

o) H R 288 5 R AR 1 1 4 5 R AR R K
43 VES LS BE S =AY E S | AOAC(2003) 7 Y
Jridk RHLEE A B 4% IR A x6.25 THE A oK
& W4 B bl T 9 o 2SR KL
FURLIR 43 SR AG . 4578 I8 W0 B IH A R S /A
AR AT .

THBIHAR (%)= [ (T FCRE -

TR ERE)/TYR
K ]x100;

R EFRY IR R (%)= [ (ZMEFRY T
BA RSP ZME R R A )/
ZANE IR TR A ] X100
AU (g/d)=BAR-BRA-IRA;
HEERAMAR (%)= (BRI B AZ) x100;

HEABAYENE(%)= [ RTTF/
(BEAR-ZER) %100,

1.4.3 L& A AL 48 Ar il

FEFR A S0 45 AR Wk H R 4 1
PrrbBEDLEE R 8 H i A £ 5 ) Y 25 SR
&G BEER K SR 5 mL, 3 000 r/min & >
15 min, B F 3% T 1.5 mL 2.0, -20 T
£, 3% % % B (GLU) TG, JH [# B ( CHO) |
LDL-C /5 % F£ Jif #& 1 JIH [& B ( HDL-C) | & 8
(TP) R A& 1 ( ALB) 7% AR AH B i) 6 (b A=
Jed A U R ey A RN | = ) A A5 4
4= [ 3h 4 4k 4 B A% ( Hitachi 7020, Hitachi High
Technologies, Inc. , H 4%) I % , 1L 7% £k 2K H ( GLB)
FECONINGE TP Al ALB & 821 2E, I BPiE
fERETT (T-AOC) N 8 (MDA) & & & e H ik
i E ALY ( GSH-Px ) Fl#E 4 1L 4 157 fk il ( SOD)
T P ol P A I 37 6 (R ot A R ) TR B 5 BT
FE ), AT UL 43 56 )% BE 11 ( Specord 50, Ana-
lytik Jena AG, FE[E ) I % . 4K 4 A7 R 0 7 ik 7
B (ORI e 3 VR B s 70 6, L ot Ut A 4
BA R R WU B i B 4 4 B FR {X ( Epoch,
Biotek Inc., 3% [E) M5 I3 S E 3K 1 G (1gG) |
GIEERE M A(IgA) FREEREE 1 M(IgM) %,
1.5 HIERITSHH

RIGHRE A SAS 9.2 S8 i+ 1) — e 42 v
BT (GLM) i R 047 5 I 05 22 40, 1 36 445
DB Er ML TR, ZEHERH
Duncan [KiE#4T,P<0.05 W ZF BE P>0.05 K
EFARE,

2 &% B
21 AHRBELEZERTMAKEREFRHEIM
KRR

P2 AT R 4E 4 R E KX &
B W N EE 56 RAKE LIS 29 ~56 K ADG,
ADFI F/G $76 W5 ( P<0.05) , % 56 Kik
L BREIN 100 mg/kg 4EAF E 415 %) M4 22 57
ANEE(P>0.05) 5, HAB T N4 A= % E 43 8 %
BT HRYL(P<0.05) ; Bl Gl R 4 A= 2 E 3K
V1T L 5 29~56 K ADG FREE T # AN 100 .
200,300 mg/kg 4E4: % E H 2 A 22 %A 8% (P>
0.05) ,H¥ 8 3 5 T X 4 ( P<0.05) ;2 29 ~ 56
K F/G WM P44 B B Ik 7 i 45
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SEREAR, R 100,200,300 mg/kg 4E4E 2 E 42
] 22 52 AN 23 (P>0.05) , fH 3 12 35 1% T X iR 20

F2 MRBPELER EFNKTEXEBEEIAE K SRR 0

Table 2  Effects of dietary vitamin supplemental level on growth performance of blue foxes during growing period (n=15)

(P<0.05) .

WA #i & B Uik Vitamin supplemental levels/ ( mg/kg) P i
Items 0 50 100 150 200 P-value
AE BW/kg

% 1K Day 1 2.29+0.31 2.31+0.24 2.31+0.21 2.30£0.28 2.28+0.31 0.995
%5 28 KX Day 28 3.79+0.27 3.95+0.25 3.84+0.23 3.94+0.31 3.92+0.28 0.432
% 56 X Day 56 4.78+0.43° 5.08+0.32* 5.01x0.34® 5.15+0.31° 5.25+0.38° 0.015
SEHH B E ADG/(g/d)

% 1~28 K Day 1 to 28 51.72+6.27 56.53+5.58 52.71£5.31 56.40£6.50 56.65+10.32 0.182
25 29~56 K Day 29 to 56 41.37£9.28°  46.88+7.95™  48.81+9.16®  50.45+5.11"  55.36£9.38° 0.001
¥ HRE & ADFI/(g/d)

%5 1~28 K Day 1 to 28 171.43+23.51 173.57+18.22 173.30+15.85 172.50£20.91 170.63+23.24 0.995
2 29~56 K Day 29 to 56 218.40+17.16° 229.77+14.00 221.81+14.20™ 233.24+11.53" 230.47+12.03  0.030
BLHE L F/G

%5 1~28 K Day 1 to 28 3.38+0.70 3.11+0.50 3.33+0.48 3.10+0.57 3.18+1.12 0.778
%5 29~56 K Day 29 to 56 5.49+1.10° 5.02+0.83% 4.68+0.84" 4.68+0.58" 4.24+0.49° 0.002

[T 208 R AR AN [A) 7B 7R 26 53 035 (P<0.05) |, AR S0 7 B 878 22 52 AN 3% (P>0.05) . &,

In the same row, values with different letter superscripts mean significant difference ( P<0.05) , while with the same or no

letter superscripts mean no significant difference ( P>0.05). The same as below.

22 ARPHELEZE FMAEXNERHEMN
ERMBUHL R ARG BRI

H1E 3 Al 0, (R AR P 4 2R K E WS KX E
SR BB T B AL R A B AR ROk AR

BYHAL R RUUR i A RA R A A
YA EXBA BERNE (P>0.05) , SO AR LR

A WER

i ( P<0.05) , ¥sHl 200 mg/kg 44 % E

LR D7 AL 3 2 2 i T A2 (P<0.05)

®3 ARPLEEREFRMKEXNERBENMEFDRELEREAR ST

Table 3 Effects of dietary vitamin supplemental level on nutrient digestibility and nitrogen

metabolism of blue foxes during growing period (n=8)

s AR E U IN/KFE Vitamin supplemental levels/ ( mg/kg) Pl

Items 0 50 100 150 200 P-value

JF%E(MC% 67.78+1.99 66.28+3.57 66.84+1.64 66.33+3.30 67.07+3.10 0.822

DM digestibility/ %

EF‘%%.. 67.61+2.47 67.37+3.26 64.76+2.15 65.50+3.83 66.27+3.09 0.293

Protein digestibility/ %

B AL 2%

E”HH{MC.?.. 92.79+0.76°  92.50+1.12°  92.53+1.93°  92.53+2.47°  94.60+0.57" 0.044

Fat digestibility/ %

KA gy A 2R

ﬁj}zk“ﬁ”%{mjﬁz.., 68.40£2.09 66.47+3.76 68.81+1.59 67.33+4.09 67.29+3.98 0.626

Carbohydrate digestibility/ %

TR

”’3‘”" . 8.59+2.35 9.61+1.63 8.43+2.58 9.43+2.34 8.47+2.73 0.761

Nitrogen retention/ ( g/d)

e A TR % NPU/ % 28.97+7.93 30.20+5.39 28.39+8.42 30.21+7.10 28.13+8.99 0.921
s

&P 42.87+11.70  46.12+6.48 44.10£14.02  45.79%9.44 42.39+13.41 0.951

BV of protein/ %
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24 Al AR R 4E A R B IIKEXT &
A 5 AN I 3 T-AOC Al MDA & & JC i 3 5 i
(P>0.05) ,%F I SOD Fl GSH-Px 1% 47 I # #Y
SR (P<0.05) , W 100 F1 150 mg/kg 4iE & E
NI YE SOD i M 8 3 & T8 50 mg/kg 4
HFEEA(P<0.05), Kl Z [0 22 7 A B 3% (P>
0.05) ; %1 100,150 200 mg/kg 4% E 50
I ¥4 GSH - Px if 1 & & & F % B4l A

50 mg/kg4EtE 2 E 4 ( P<0.05) , HiAth2H 2 ] 2% 5
AR (P>0.05) , AN 1gG % & 321 AR rh 4k
4= R E IR IN/KF-19 553 5200 ( P<0.05) , LB 25 4]
4R 2 E B INKCF 1 T i Je B8 s BEAIG, L
I 100 mg/kg 4E4E R E A, [ 100,150
200 mg/kg AR EH R F M T4 (P<
0.05) , fHJZ, LI IgA F1 IgM & i B 1
A2 E W IN KV (0 T A AR L Y AR A
(P>0.05) ,

F4 ARPEER EFMKENERBEMLERELEGRNESRIKESSENZMN

Table 4 Effects of dietary vitamin supplemental level on serum antioxidant indices and immunoglobulin

contents of blue foxes during growing period (n=8)

WA 43 B N IZKF- Vitamin supplemental levels/ ( mg/kg) Pl
Ttems 0 50 100 150 200 P-value
SPUAARE T
0.17+0.09 0.21+0.04 0.16+£0.05 0.15+£0.07 0.18+£0.07 0.506
T-AOC/(U/mL) * * * * =
A AL I AL i b b "
.73+1.92° .56+1. .22+1.48" 73+1.74° .15+0.65° 0.0:
SOD/(U/mL) 10.73£1.92 9.56+1.01 11.22+1.48 11.73+£1.74 10.15+£0.65 039
2 e H iR S A B b b
e . .79+62.6: .25+ .40* Tl .32° .65+£53.21° 0.001

GSH-Px/( U/mL) 952.7+127.90 912.79+62.63° 1 096.25+122.40° 1 126.71£106.32" 1 186.65+53.21 <
AR 14.95+£2.58 15.14+3.89 14.27+2.22 16.47+3.86 13.38+1.10 0.321
MDA/ ( nmol/mL)

BB G
Rk E 10.72+2.19° 14.82+2.41% 19.35+6.90" 17.94+4.93" 17.89+2.43" 0.012
IgG/(mg/mL)

) L}‘ A
SRR 4.86+1.97 5.07+0.69 5.86+1.61 6.40+1.75 5.26+0.89 0.473
IgA/(mg/mL)

Pz M
SRR 97.93+34.82 99.61+21.65 108.50+16.88 154.07+16.03 161.04+55.80 0.096

IgM/ ( wg/mL)

24 RMAPEERERMAKENEKRBTEIR
MmEEFYRAR G IERI N

R 5 AIH R b 4E 2R R E IS InAKEXT &
A WKL TP ALB \GLB Ml TG &4 &5
i ( P<0.05) , X} Ifil i GLU ,CHO .LDL-C fIHDL-C
FHITEFELW(P>0.05) , #1150 mg/kg4t4:
F E 4y TP & i W 2 /& T X 4 (P<0.05) 5
RN 150 F1200 mg/kg 44 % E 41175 ALB &
i E AR T X BALRI AR AN 50 mg/kg 4E4E K E 41 ( P<
0.05); 1Al #e h 4k 4= &R E & fm K °F A 100 ~
200 mg/kgit, ¥ IR M3% GLB & f& i & & T X I’
2H (P<0.05) ; 01 100,150 F1 200 mg/kg 44 &
E A 1M3E TG & & b & Ik T XF A F150 mg/kg 4k
R E 4 (P<0.05),

RIS i S

ARG 45 R R R IR In4E 4= R E A A
T8 B W IO g 388 [) B 3 T i o et
R, Lin 2 WF 58 K B, 24 45 0 b il 2 e 3R
S 4 6 U ICUAS o Rl e 7 A 280 2% i o ) A
YA R E WK T s i s om ok 45 i g
R, TEKSR B ARt IS N4 4= 3R E AT 42 5 B L
WK SE B KR E, [BK F/G, BN, AW K&
WEFRIE AR RINELER EATH
Gt TR G, O AT 4R 4R ORE R A R R
Tyopponen %5V BF 57 & BH, B3 7K 50 X6 1) A e 4
R E N EREE 60~80 mg/kg, i H 24 41
AR G 1 A e R A T AR R A
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YR E SR EAE S R A S, IR i
Je H A RE AR R TR, AR FP 22 AN AR R0 I R
B, AR E JE— R KRR AP A, ol DLE
PN B TR By L IR A A PR AR AR Y
AR ENE . S AL A B B RS BOR

NI P )2 7 G PR DR, 42 % B T A B
R 1 11, DTG0 I 0 52 B
S 4 % E T T L5 S 4 M A
VLRSI R 0, 5 2 9 0 6
FUACR ™

RS AMPLEEER ERMKFEXEREEIMNEE 749 RA S ERm

Table 5 Effects of dietary vitamin supplemental level on serum nutrient metabolism

indices of blue foxes during growing period (n=28)

=] Y 2 B UK F Vitamin supplemental levels/ ( mg/kg) P{E
Items 0 50 100 150 200 P-value
BN TP/(g/L) 48.87£2.42°  51.80%4.00®  52.27+3.09®  53.59+4.13"  53.26+5.19® 0.194
HEH ALB/(g/L) 30.07£0.96"°  30.89+3.25°  28.09£4.95"  25.25+2.15"  25.47+4.48" 0.001
¥EM GLB/(g/L) 18.80+2.57°  20.91+3.15  24.19%5.58"  28.34£2.72°  27.78+6.73"  <0.001
%M GLU/(mmol/L) 5.27+0.35 5.45+0.73 5.80+0.70 5.88+0.81 5.75+0.41 0.200
H il =85 TG/ (mmol/L) 1.30+0.90° 1.24+0.66° 0.53+0.12" 0.67+0.15" 0.54+0.14"  <0.001
JIH [ f% CHO/ ( mmol/L) 4.40+0.51 4.31%0.59 4.23+0.55 4.57%0.40 4.37%0.76 0.818
AR5 32 g 2 v O T

0.24+0.05 0.22+0.04 0.23+0.04 0.23+0.03 0.24+0.04 0.861
LDL-C/( mmol/L)
e 2 B R 2k 1 A T e

3.40%0.35 3.30+0.48 3.56+0.60 3.58+0.37 3.61%0.50 0.624

HDL-C/( mmol/L)

TEA S, AR FP I 200 mg/kg 4EE K E
AT DA 35 4R R A T B s A T A, Ad-
kins 25"l Nuijten 25" ¥4 % PR, 76 5 1) 46 b %
IngeA: R B AL K B R SR R A T AR R
Liu 25 78 4 T ) Il v i OTCRD ok I 45 B R
IKSHR R R TR AN i e E R B g 45 R o, 3
PR IR TH AR Bt s, — i AR E
YEN AR 5 5 5 7, AT DAL 42 ok 1) 32 % L A
e AN P S i o TS R A o2
M, 34 0 S B X st s i A R A R s 0 S —
T, 46 3 B A AT 5 H e Ak U RE 4R R U 4 21
w22 AN I 7 R A 5 o, AR A B I T
5 Z2 AN NI R T R 4 B A O A O 3 R
(2235, % sh (R IR i i B

ARAFGE LB, AR R 4R R E IR IIKER 100
F1 150 mg/kg B, & B 8 K il 35 H GSH-Px #11
SOD 1Y% P47, SOD #l GSH-Px J& # 5 (1) H
FEE R A, 6 M T % 00 M S e ML B AL fL BE
T A SRIEAE T A N 4E A 3R B A A ] P
BRIHKIR, 85 R LB IS SOD i B & & T A
in4E 4 # E 41, Akiyama 2% 45 11 SOD (17
AT e 2 T M A A ) (ROM) 77 A2 1 — S

&, AR E BN —FA RN ROM WG BRI, TR
ik SOD f3&PERY | Lin 46 B9 0F 5% & B, el e s
I AKSE W 424 R E AT R AIK A B 0 K i v
SOD [P, A% 256t A5 Hh AH DL A% 25 5%, 4 A
e R E WK F A 200 mg/kg B, i AR 00 35
SOD {F 1 w& ik F 4 4= R E % fin K F 2 100 A
150 mg/kgh . GSH-Px LUAMAC 2 i & 2 o0 1% 1 vp
O, SEHUARPL S R S8 0 EE ARG AR D)
Wik NYEAE R E S0 P AR 36 W R A
TR Zfie™ | Ebeid %1 & HUAE 52 G i M b R 0 4
A E FIAN 98 1 25 52 = 1V GSH-Px A& Pk
AR & P, 7RI 100 me/kg 4E2E F E 4 W KM
W IgG SR s THAAH, 44ERE ik
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Effects of Vitamin E Supplemental Level on Growth Performance, Nutrient
Digestibility , Nitrogen Metabolism and Serum Biochemical
Indices of Blue Foxes during Growing Period

LIU Keyuan LIU Hanlu ZHONG Wei ZHANG Xinyu SHI Hongpeng LI Guangyu”
(Institute of Special Economic Animal and Plant Science, Chinese Academy of Agricultural Sciences, Changchun 130112, China)

Abstract; This experiment was conducted to investigate the effects of vitamin E supplemental level on growth
performance, nutrient digestibility, nitrogen metabolism and serum biochemical indices of blue foxes ( Alopex
lagopus) during growing period. Seventy-five male blue foxes at 65 days of age with the similar body weight
were randomly assigned to 5 groups with 15 replicates per group and 1 fox per replicate. The foxes in 5 groups
were fed diets with 5 supplemental levels [ 0 (control) , 50, 100, 150 and 200 mg/kg ] of vitamin E from a-to-
copherol acetate (effective substance concentration of 50% ) based on a basal diet ( background vitamin E content
was 19.34 mg/kg). The trial lasted for 60 days after 10 days adaption. Eight foxes were selected from each
group, a digestion metabolism experiment was conducted for 4 days starting at the 30th day of the trial. The re-
sults showed as follows: 1) dietary vitamin E supplemental level significantly affected the body weight of day
56, and the average daily gain (ADG) , average daily feed intake (ADFI) and feed/gain (F/G) of day 29 to
56 (P<0.05). With the dietary vitamin E supplemental level increasing, the ADG of day 29 to 56 was improved
continually, however, the F/G of day 29 to 56 was decreased continually. As well as, the two indicators of the
groups supplemented with 100, 200 and 300 mg/kg vitamin E had significant difference with the control group
(P<0.05). Dietary vitamin E supplemental level significantly affected the fat digestibility ( P<0.05) , and the fat
digestibility of the group supplemented with 200 mg/kg vitamin E was significantly higher than that of other
groups ( P<0.05). The activities of superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) in ser-
um were significantly affected by dietary vitamin E supplemental level ( P<0.05). The activity of SOD in serum
of groups supplemented with 100 and 150 mg/kg vitamin E was significantly higher than that of group supple-
mented with 50 mg/kg vitamin E ( P<0.05). The activity of GSH-Px in serum of groups supplemented with 100,
150 and 200 mg/kg vitamin E were significantly higher than that of group supplemented with 50 mg/kg vitamin
E and control group ( P<0.05). The content of immunoglobulin G (IgG) in serum was affected by dietary vita-
min E supplemental level (P<0.05). The contents of IgG in serum of groups supplemented with 100, 150 and
200 mg/kg vitamin E were significantly higher than that of control group (P<0.05). Dietary vitamin E supple-
mental level significantly influenced the contents of total protein (TP), albumin (ALB), globulin (GLB) and
triglycerides (TG) in serum ( P<0.05). The contents of TG in serum of groups supplemented with 100, 150 and
200 mg/kg vitamin E was significantly lower than that of control group ( P<0.05) , while the content of GLB in
serum was significantly higher than that of control group ( P<0.05). These results indicate that adding vitamin E
to the diet can increase the growth performance, fat digestibility and antioxidant ability, as well as reduce the
content of TG in serum of blue foxes during growing period. Under the conditions of this experiment, considering
the cost of breeding and the growing performance of blue foxes, the supplemental level of vitamin E in the diet of
blue foxes during growing period is recommended to be 100 to 150 mg/kg.[ Chinese Journal of Animal Nutri-
tion , 2019, 31(9) :4170-4178 |
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