SWIE FREAR 2020,32(5) :2397-2406
Chinese Journal of Animal Nutrition

doi: 10.3969/j.issn.1006-267x.2020.05.049

(R P TE SEMEREK T ABERER, LT

£ IE IR K M E P& = R

e x| B ErRET
(LR BRAR Y R 2F 3 M B BE 2B, L B 110866 ;2. 7k BRI 35 4R RHA FR A &), T BH 110141)

W OE. KRG EAT AT AR e R B R T A R A RO R e AR AR R e
VA AR IR AT R e LR B 2 T AR AR 3 A AR 09 BOICR) A R A T IR AR
BB E, BRI 14 BB IRTHE EEGEIREM(AA) A 696 2, AL R 6 N4,
FHI2AEL HANATHE 10 24 KRR 2x3 WE TR E T, 2 A 42 L w484 P K e 2
AR 69 ML BR B (0 A= 2 000 FTY/kg) = 3 AR -F a9 4% 45 414 (30 mg/kg 4% +40 mg/kg 4 .
60 mg/kg#+70 mg/kg 45 .90 mg/kg #+100 mg/kg 45 ) , L 40K 6 FP4M, XM A 28 d, 4
FER AR T AMHEBRBERIERST 14~28 BB ABH-FH AR E(P=0.001), 2 2
57 29~42 B AW FH AN EF(P=0.038), B EHAIKT 14~28 A AW H EL(P=
0.022) , 2) 4P AL Be 2 H 4L 5 T M2 iF P 5 7 55 2B (ALT) A= 8 2 R AL 4 B A B
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0.047) , % LPriE JAAR R m LB B AL 45 32 3 0 28 £ R M fE o 7 W BALEE F M, FAR PR
bt AR THRE G RO AR, B R AL B TR A B KA ARS8 8
KR, MBREE 4 4R A KA, R E A AR

HE 5K S .S831 MERARIRED : A XEHS :1006-267X(2020)05-2397-10

BE AR SR I 20 Bl R BERE AR
B AT, S S5IEZ NG R, shY
TR BB 7 S AR, AN BE N A2 S W X A B
AR MR, T DAY 8 A ] S0 e, A3 B R, R 6 T
FA S Yy 3B A oK R T AR B i R
Bk =, MR RDR A R R B AT IR GR A
BB, 5 RS MO LR B 4 5
SR PRI XS X B Rl A, RIS A B, T Pl A T

I #5 B #8:2019-11-14

X1 [ fi o] it A AR R 52 0, REOHE R 45 & 1 A
WIoUER | BCaE ARG o 45 37 10 T A TR 3 24 1 et
781 S SN A S 2 e MR 2N S T AN
IIAEL R T, 8 i ) PR XS AR R BE | I ¥ 2E AL 38 A LA
F L FBRE R I PR 5 0 AR TP S AR TR
il 7 RE B e B il 140 MR ST T 25 DA T 628 A1 ]
R R B ES I, LA B 2 e IO H Y

ESTE AT R A T TR 5 H (Y17-3-008) ; W AT RHE H-RI5 H ( F16-131-3-00)
EBRAN R F8(1992—) 20 L TR B EAF 5848 DR 5805 [l A sl 8 35 5 kR . E-mail : livjiao814441197 @ 163.com

« BIEVER LIRS, B2, Wi+ 5l , E-mail; xinzwang@ 163.com



2398 IR/ S 32 4%

1.2 Rt S EMER

1 HRE5HEE BIR H 2x3 WA Tk 5 11, 43 0l 7 2 Al
1.1 RIHR WO ROUs o2 AN K CE RS A RO (0 A

FEL IR 1 75 M 10 000 FTY/g; ik 2% — K 5 2 000 FTY/kg) Fl 3 D/KF 15 +40 20 A, BRI
BREE, il 34.5% ; RN — K GRSkl BBOTIHR 1,

31.8%,
F1 Awigit
Table 1 Experimental design

2H %1 Groups FE IR A Phytase/ ( FTY/kg) #F Zn/(mg/kg) & Mn/(mg/kg)
I 0 30 40

I 0 60 70

I 0 90 100

v 2 000 30 40

v 2 000 60 70

Al 2 000 90 100

PEFE 14 H SR E AT fEERE M Z WA MRAR S IR 2, IR, A Bl
(AA) AT 696 H BEHLAT R 6 4L, M4l 12 A~ FEREARUR TP 38 0 AS TR 2K SF /9 A R il A R 41 A,
BOBANELZ 10 B (NS N 1/2), BERER BeHl o Ml w4 41l i m iR vh & a5 & R
it 14~28 HR M 20~42 H iy 2 BrBCECH], SEab ] SSIE L 3,

®2 EfiARAMRERKTE(RTEM)

Table 2 Composition and nutrient levels of basal diets (air-dry basis) %
W H 14~28 H#% 29~42 H i
Items 14 to 28 days of age 29 to 42 days of age
JE Bl Ingredients
FK Corn 59.95 60.75
M1 Soybean meal 27.50 26.00
HiAF#A Cottonseed meal 1.00 1.00
EKFEHH Corn protein meal 4.00 3.20
.l Soybean oil 3.70 5.60
A1 # Limestone 1.00 0.80
MR 255 CaHPO, 1.00 0.80
#h NaCl 0.25 0.25
JEE 524N Sodium humate 0.10 0.10
TR} Premix " 1.50 1.50
&1t Total 100.00 100.00
B 377K F Nutrient levels®
fRiEE ME/(MJ/kg) 12.80 13.30
HLE H 5T CP 20.38 18.59

FLIK S Ash 5.66 5.57
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gik 2
it H 14~28 Hi# 29~42 H#
Items 14 to 28 days of age 29 to 42 days of age
5 Ca 0.77 0.76
B TP 0.53 0.53

1) FiR A A T 5 iRl M $2 fit The premix provided the following per kg of diets: VA 9 750 TU, VB, 2.35 mg, VB, 7.7 mg,
VB, 5.13 mg, VB, 0.01 mg, VD, 210 IU, VE 31 mg, VK, 2.5 mg, =¥ & biotin 0.09 mg, M F& folic acid 0.5 mg, D—IZ & D-
pantothenic acid 10 mg, & nicotinic acid 26 mg, i A fk.5 antioxidant 1 mg,Cu (as copper sulfate) 7.9 mg,Fe (as ferrous
sulfate) 63 mg,I (as potassium iodide) 0.70 mg,Se (as sodium selenite) 0.30 mg,

2) R RE T A(E , HoAy A SE{E . ME was a calculated value, while the others were measured values.

®3 BFARBARTE ESENIIE

Table 3 Measured values of Zn and Mn contents in each group mg/kg

25 5| 14~28 H % 14 to 28 days of age 29~42 H# 29 to 42 days of age
Groups B 7n 45 Mn B Zn & Mn
I 65.776 50.474 54.590 45.875
Il 92.377 79.123 91.329 77.600
i1 121.038 106.587 107.575 109.113
v 61.058 55.392 57.886 45.184
v 94.806 76.534 91.929 74.225
VI 122.677 105.944 117.273 111.090

1.3 AFEE

TR T LT 48 B BT 2 SR BT R R A R
FEAT . R 3 R IR O AT i 3 a0 1
[F) 4% SR 5 3 4 BB SR AT AR 3%, A b R B TR
K H R P EA T e . IR 28 d
1.4 MEHIRATTE
1.4.1  AKMERERE R

TR MEE NG HH A KO, I e R IE T 0
HBCFIE RS R, o A 28 F1 42 HEE IR
MRS 12 h DL B RS AT AR ORI R B
ANEZ P EEHEFE R Y H I & (ADG)
Yy H R ik (ADFI) BHE L (F/G) FISEHE
1.4.2 AT bR

R SES S g 7 7 L SR S L (W €
VLR Y 2 XS R AT U DK R AL, 2 R AR
FE BUNR AR IS HT H 3 000 r/min B0 10 min,
SrESINLE BT -20 CokARRAERI, i s FLR
i &0 (lactic dehydrogenase, LDH) | i ig LR 4
fiff ( creatine phosphate kinase, CPK) 2% N ¥ & [i#
( glutamic-pyruvic transaminase, ALT) . 4% & % &
fif ( glutamic oxalacetic transaminase, AST) Bl i

P2 fif# ( alkaline phosphatase, AKP) i 1 11 8 & &
(urea nitrogen, UN) & & [l & T 1F 2 610 50 4
Gy O e i, >R B R I S il 25 T 2 1V
Bk S 1L W) B 4K B ( total superoxide dismutase,
T-SOD) Fl4i i Ak 9 5 4L 1§ ( manganese superox-
ide dismutase, Mn-SOD) i& %, >R H KM -z i
R RN A A8 5 DU A IV A VR B
1.5 HiE=EE

K Hl Excel 2010 K4 #E 17 %4 5 B, >R A
SPSS 17.0 GEit7r A&k v #Y GLM 12 % B4 247
XU 5 22 43 M, 35 2000 6 435 B + 5 R0 | A IR i
AR S 3 ) %) 28 HLAKONE, I #E AT 2 [H) B R
25081 (one-way ANOVA) , X} 22 7 i % & /F Dun-
can [RIEZ H LK K, P<0.05 HEFEE, P<
0.01 NZFWEE,0.05<P<0.10 A,

2 & B
21 EARBHEEMEBRBKEIABEK
4 B8 B B N

TRV R TP B R R R il UK S X 14~ 28 H IR A
R KRB LR 4, ZE LB BR, VIHA
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XGFEH H I E B E S T D AN4 (P<0.05), IV
HiEEmTMAH(P<0.05), HoAb 4 R 22 548 i 3
(P>0.05) . VIZH RS R R L I 251 10 A0 4
(P<0.05) , HAbZH 0] 22 AN 8 2% (P>0.05) , VI4]
PRI S 34 H 48 o e e FLURL IR B IR, R 800 43
B S 7, e R v O A R il A b 3 4R o TR A )
PIH E (P=0.001), I & B AR PO (9 8} 5 1L
(P=0.022) , R EEFIEE 5600 2 B AE FH B A 42
ARG AR H R (P =0.068) FIREERE L
FaE (P=0.062) , {H X} A % H At A K PR BE 45 bR
K FEA B F 0 (P>0.05)

TR R R RIA R T K S X 20 ~ 42 H IR A
A KRB LR 5, ZE A ER, VAV
HRAGP I HE R E S T 14 (P<0.05) , H
g ] 2% A B3 (P>0.05) . VAR H
FXEEEERTIAMMA(P<0.05), IH B FH 5
FHNH(P<0.05), HfhdHm ZHF A % (P>
0.05) o FERN AT s, B R o S A 1R il 3
PEm TRXSIF-H H B (P=0.038) , B %%
= XS H R & (P=0.001) . E R G AN
BE R 58 AR R X IR XS A0 A K R S AR 2 R
A B E R (P>0.05)

R4 EREBESEFEREK T 14~ 28 Hi® 9B A KERER R

Table 4 Effects of dietary zinc, manganese and phytase levels on growth performance of

broilers during 14 to 28 days of age

G

KE P H

25 Inifial Final Y H NG E Rt B L IR
Groups ADG/ = F/G Mortality/ %
foups weight/g weight/g & ADFl/g oratys
1 4.14£0.26  12.12+0.94 59.97+3.75" 92.53+2.75 1.54+0.08" 0.00+0.00
I 4.41£0.32  12.40+1.07 59.18+4.05™ 94.45+2.85 1.60+0.10° 0.83+2.88
11| 4.28+0.43  12.14+1.34 58.23+4.32° 93.32+£5.87 1.61x0.11" 1.67+3.89
v 4.32+0.43  12.55+0.92 62.84+4.67" 98.38+3.59 1.57+0.09 1.67+3.89
\Y 4.26x0.56  12.49x1.74 62.50+3.40" 93.47+6.41 1.52+0.09" 1.67+3.89
VI 4.04+0.27  12.51£0.90 63.78+3.98" 92.51+4.79 1.47+0.06"° 0.83+2.88
i R b 0 4.28 12.22 59.13 93.43 1.58 0.83
Phytase/ ( FTY/kg) 2 000 4.20 12.52 63.04 94.79 1.52 1.38
b 30,40 4.23 12.34 61.41 95.45 1.55 0.83
F
60.70 4.33 12.44 60.84 93.96 1.56 1.25
Zn and Mn/( mg/kg)
90,100 4.16 12.33 61.01 92.91 1.54 1.25
iR Phytase 0.524 0.395 0.001 0.315 0.022 0.466
P £% %% Zn and Mn 0.448 0.953 0.917 0.303 0.796 0.875
P-value B xAE 4T
HRRRG =t 0.283 0.916 0.595 0.068 0.062 0.396

PhytasexZn and Mn

[FIFNEIE B AR AR /NG F R R 27 B E (P<0.05)  MFE S L FHERREFANLE(P>0.05), FEF,

In the same column, values with different small 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.

x5

AR S SR FNEEREE K T 0T 29~ 42 AR PIB K 1ERE

SEA|

Table 5 Effects of dietary zinc, manganese and phytase levels on growth performance of

broilers during 29 to 42 days of age

G K \ ¥ H ;
oy UG 1T T S E [
Groups . . ADG/g olake F/G Mortality/ %
weight/g weight/g ADFl/g
I 10.99+0.67 21.03+1.80 83.27+12.04*140.57+14.72" 1.69+0.11  6.75£7.83
I 11.26+0.29  20.75x1.79 77.48+9.49"° 133.21+12.78° 1.72+0.06 5.61%9.37
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8RS
IR 0 44 H " .
15 e & wams O wwr Ewx
Groups nitial Final ADG/ KRB F/G  Mortality/%
1
up weight/g weight/g £ ADFl/g e
m 11.02+0.85 21.58+1.38 86.52+11.31® 137.88+11.26" 1.61x0.15 5.61+9.37
v 11.3720.69 21.21x1.19 87.00£9.26® 146.59+10.90™ 1.69+0.10  5.77+7.70
Vv 11.14%1.21 21.69+2.23 90.26+13.08" 152.86+12.44" 1.71+0.22 6.72+8.76
VI 11.52+0.61 22.67+1.63 91.17+12.58" 149.05+12.16™ 1.65%0.13  4.94+7.75
LR 0 11.09 21.12 82.43 137.22 1.67 5.99
Phytase/ ( FTY/kg) 2 000 11.34 21.86 89.48 149.50 1.68 5.81
BE kT 30.40 11.18 21.12 85.13 143.58 1.69 6.26
Zn and 60,70 11.20 21.22 83.87 143.03 1.72 6.16
Mn/(mg/kg) 90,100 11.27 22.12 88.85 143.46 1.62 5.27
FiTR i Phytase 0.285 0.143 0.038 0.001 0.784 0.930
P Y % 5% Zn and Mn 0.948 0.200 0.446 0.991 0.173 0.906
P-value il B AT
PR A B 0.522 0.722 0.472 0.304 0.854 0.899

PhytasexZn and Mn

2.2 fAMRAPEE SR AEER B UK T X4 A 3G M E A
EitaN:apAn

TR Fp R | RIAR 1R 88 7K SF- et PR RS 1 v A 1k
AR LR 6, ZH L BN, VAT VIL A XS
IfiL 3% ' T-SOD , Mn-SOD {ifi 1 . & % F M 41 ( P<
0.05) , HAth 2 H] 22 5 A8 .3 (P>0.05) . VI
I3 A ALT 3 P & 2 & T 4 ( P<0.05) , Hifh 21
[ 2% %R B3 (P>0.05) . IV 41 XS 1ML 35 - AST
WHEEEST T OO M, V4L(P<0.05) , HAbLE
ZRARE(P>0.05), | HAMIME T CPK I
P B AR T HA A 4H ( P<0.05) o V20 A8 i 35 v

UN &R B EMRT IV (P<0.05) , HAl 4 18] 22 57
AN (P>0.05), #5418 A% 13 - LDH F1
AKP it 22 AR B (P>0.05) . FRR /i &
7~ ARSI R R B S PR S T XS i v
ALT £ T-SOD it (P=0.027 . P=0.037) , % &
FRE T AST . CPK I Mn-SOD 1 1% 1
(P=0.003 . P=0.001 . P=0.007) ; { K o i3 &%
B EREAR T XYM T UN & & (P=0.041) ;
AR il R | 19 5 AR T 0 3 S 0 T PR I
W CPK 3G (P=0.010) , ¥ & Z 520 T I 4 T-
SOD ¥ (P=0.006)

xR 6 (AR SHNEERERK T X G M E A& L R AR E R0

Table 6 Effects of dietary zinc, manganese and phytase levels on serum biochemical parameters of broilers

BEEl Al

RS e

F)

2843

4135 sl s v deam oA BRI g, R
Group T-SOD/ Mn-SOD/ e AST/ LDH/ P AL AKP/ un/
(U/mL) (U/mL) ALT/(U/L) (U/L) (U/L)  CPK/(U/L) (U/L) (mmol/L)
I 193.02 72.84 0.55 286.0 1 940 4 558 2177 0.38
+90.30° +44.65" +0.15% £19.7° +314 *2 043" *+728 +0.09*
I 169.49 79.27 0.56 299.0 1981 20 875 2 259 0.33
+35.31" +26.49" +0.24% *47.7° +605 +10 866" +918 +0.08"
I 122.86 61.08 0.46 285.3 1999 19 618 2 360 0.31
+48.79° +27.51° +0.34° +31.8° +318 +8 859° +1 429 +0.04"
v 163.55 90.96 0.73 368.8 1 920 27 508 2233 0.40
*46.14* *£47.11% +0.12% +49.6° +349 10 006* +967 +0.20°
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BHEEL HmEARL . A o e T g .
. LRIy AR ammam  mENL T REm
ZH 5 YA s AL — 5L i . BRIl
LRy LDH/ iR I it UN/
Group T-SOD/ Mn-SOD/ ALT/(U/L) AST/ (U/L) CPK/(U/L) AKP/ (mmol/L)
(U/mL) (U/mL) (U/L) (U/L)
v 205.79 97.71 0.60 305.1 1751 20 443 2 366 0.25
+55.79* +49.98" +0.26™ +58.5° +478 +11 236° +1 332 +0.05°
202.19 104.02 0.76 336.0 1 956 29 820 2 668 0.26
VI a a a ab a ab
+50.35° +37.84 +0.10 +42.2 +411 +19 773 +1 866 +0.08
fHIR 0 161.79 71.06 0.52 290.1 1973 15 017 2 265 0.34
Phytase/
(FTY/
ke) 190.51 97.56 0.70 336.6 1876 25 923 2 422 0.31
- 30,40  178.29 81.90 0.64 327.4 1 930 16 033° 2 205 0.39°
B
Zn and
Ni’njm 60.70  187.64 88.49 0.58 302.1 1 866 20 659® 2312 0.29
(mg/kg)
90.100  162.53 82.55 0.61 310.6 1978 24, 719° 2514 0.29°
HHPR 0.037 0.007 0.027 0.003 0.378 0.001 0.600 0.281
Phytase
B
0.312 0.821 0.814 0.362 0.709 0.072 0.694 0.041
PE Zn and Mn
P-value i 15 it x
B
0.006 0.472 0.352 0.113 0.696 0.010 0.936 0.510
Phytasex
Zn and Mn
2.3 (AR SRTNAEBRER K XY RIS I iE A EERANEE(P>0.05) , FR M B, AR

EEEMNEMm

AR AR A R R B I ST o PR X L 3 P
RS RMsEm ILE 7, ZE LK BN, VARSI
EhE SRS EST I A4 (P<0.05), HAh4l
] 22 5 AR W3 (P>0.05) . 4540 [a] A XS I 7 WP 4 &

x17

HRUSIINEE L0 5 S TR IME RS (P=
0.033) , 1RIK rf 8 A R T S 25 R R T TR RS L
HEES R (P=0.047) , FHERBGFIAFE 5000 28 B AR
FHOGT PR XS I3 A B B B R ™ AR L R (P>
0.05) .

IR 3 SEFERRERK X ARG MmE P S ENRm

Table 7 Effects of dietary zinc, manganese and phytase levels on serum zinc and

manganese contents of broilers mg/kg

21 %] Groups B Zn % Mn

I 1.64+0.27° 0.30+0.11

I 1.67+0.23" 0.32+0.16

It 1.85+0.27* 0.41+0.14

\Y 1.72+0.23% 0.31+0.26

\Y 1.89+0.37" 0.35+0.31

Vi 2.01+0.47° 0.19+0.08

TR il 0 1.72 0.34

Phytase/ ( FTY/kg) 2 000 1.87 0.28
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53R T
2H 5] Groups F Zn % Mn
30,40 1.68° 0.31
%$ ‘% ab
Zn and Mo/ ( mg/kg) 60.70 1.78‘ 0.34
90,100 1.93° 0.30
THBER S Phytase 0.047 0.395
P1A o .
¢ 4% Zn and Mn 0.033 0.872
P-value .
FHBR B xEF 4 PhytasexZn and Mn 0.759 0.236
SERBEAR —F, A R R RS K
3 it i 435124 90 100 mg/kg ZH Y PI XSG P-4 H 34 5 o5 e |

31 ARFPE EMNERBAKENABEK
4 B B B N

AR PERERT DR Besh W AR K kB AR, A
PEmR R S A MR A B BiEE, S
BE RSO TR S A AER I E A, s s )
(WO ) R e S TR R i, T R R R AR
B WK S A LRl R TR il i 2% 5 I B RS
e DL ICHLE 72 % 200 B ok 48
HILRMWAEYFH R Rt ERET, m4
KPERE, D37 P HFGE & B, GRS TR A 7K S % 48
B AA SR A K PERETC B & W % T 3~6 JE
W4 B PG R TR & A A D 80 mg/kg B, ARG AR
KT A AR AR A R B, R R A K
SEXT A~ 6 Ji i ARG B RLE LA R R e &SN
100 mg/kg 4 900 41k 5 H AR, T AR 3 56 45
SR AR TP IR T A5 B B ARG A K MR
WA R W, Ao 1Y EEHIFS AR Ay
SOV DL B R A R Y oK B R AR TR
TR P 15 i, PRI XS £ 4 338 i R ) ) Ak 36 15 5]
W, FE R A S5 A AE K P AR I 4 AR B U K
V-2 TR, B AR P S NS B KT B BE L
AEY TS SR K ERE, Atda % B &
P, 7RSS TR R RN 500 Uskg fAE 95k TR R
it e 4R o T ARG A AR KRR IR HEAR
A AEE TR % 7K ST 19 PR R A R e S i A 2 W A R
it | 45 5 S 7 R T G A S AR R T ARG 45 B B A
HE A R AN B KX 2 ~ 3 JE Y DA R ) A 4
FURLE b A7 78 35 A8 1A, FE A, 4 AR
HHS IR TR R R T 14~ 28 H IR RN 29 ~ 42
H i XS ()5 35 H O3, 5 PR T 14~ 28 H il
I R L, A R AR AR RIS BEAE R A
FEAIK 14~28 HIRRARLE LAY, 5 RibiE

BHE B AR, i E W R B AE & B RO
60 mg/kg BT 2~ 3 J&] 4 A G 1A 34 5 o5, T T
4~6 JEAE 2~6 JEI ARG, TSI 120 mg/kg
PETA E R, X SRR R RA — &
DX 1), AT RE A2 T X 1) R B AN [) X6 PR XS 1)
A KR RE B S IS TR] | AR AT RE RN 37 T 3 A %
3.2 (ARPE SMNEREKENRABMLEHR T-
SOD #1 Mn-SOD & 14 B 5 1

AL B AL R (SOD) &2 —F & A &8 TR
TG PR G, )z 0 A T & T A YR 2B
NTERR A B R B L, e BT 4 e A
AN TR AT 43S el B 416 W) B AL i ( Cu/Zn-SOD) |
Mn-SOD H1 i AL V) B AL il (Fe-SOD) ., 1E8h%)
BRI, Mn-SOD i PE 2 S WU S SR 00 1
JRIRbR . BRIET S I R, A TR VR B A K
SEF 7= 2 B XS 1L 3 H Mn-SOD 1% 14 JC B 2 5,
T A YRR & B, GRRR P KSR SR i 3
T-SOD H1 Mn-SOD G PR A 3, A5 45 %
T, Bl E AR R R K B, S
T-SODHI Mn-SOD &M A7 7t = i a4, W inAs iR
it 28 119 1ML 75 H T-SOD 1 Mn-SOD i 1 # i&5 T oK
JIIVAEL % 1 2L, D ) R v A AT T A R T IR A
I3 Hr b S A i T T W02 S AL 20 B ) 2 A
33 WEMRPEEAMEREKTENABMF
ALT AST .LDH,CPK  AKP &4 %1 UN 8920

ALT H1 AST J& 4 5 ALK 1E & Q15 19 2 Fp
PG M, AN AT DL i P U R0 I g i A8 IR
0,1 ELRTFE — AR S WA Py B A R A AR O
&4, CPK Z 5k ryae =AU, s+ CPK i
PEFr, U ZH 2 AT A0 ML IR FE SR i R b S Bt
M PG B B bR, X W5 & B, AT
BEIR AN R AKX ARSI T ALT ,AST #1 CPK i
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PRI AT B R A B A AR A
TSRS e B, AR R S A AN B T A
WIEEMS I3 AST 1 ALT 3% %, M7 AST Al ALT
TEPELE A R TR A 0 30 me/ke B A, AR
AR5 LRI EE R — B, R R S R R
A I3 ALT AST Fl CPK % ¥ JC i 2 5 i, i
B Bl R 8 A i AR 2 0 P 8 A R O O T i
TR T WS R T TT0 4% A 0 B R AT T
TCEVTHLE FAMIE e ok, 25 TR
X oC R AR W) A 2 XS LT Y ALT
AST TP i 2 88 I, 1% 2 b B v A i & oA T
AR R B S, SR A 2 b T AT
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Effects of Dietary Zinc, Manganese and Phytase Levels on Growth
Performance, Serum Biochemical Parameters and Serum Zinc and
Manganese Contents of Broilers

HOU Shuang' LIU Jiao> WANG Xinzhi'"
(1. Animal Husbandry and Veterinary College, Shenyang Agricultural University, Shenyang 110866, China; 2. Shenyang
Boin Feed Co., Ltd., Shenyang 110141, China)

Abstract: The purpose of this study was to investigate the effects of dietary zinc, manganese and phytase lev-
els on growth performance, serum biochemical parameters and serum zinc and manganese contents of broilers,
to explore whether dietary phytase can improve the absorption and utilization of zinc and manganese, so as to
reduce the supplemental levels of zinc and manganese in diet. A total of 696 fourteen-day-old healthy Arbor A-
cres ( AA) broilers with similar body weight were randomly divided into 6 groups with 12 replicates per group
and 10 broilers per replicate. The experiment was based on a 2x3 two factors design, 2 levels of phytase (0
and 2 000 FTY/kg) and 3 levels of zinc and manganese combination (30 mg/kg zinc+40 mg/kg manganese,
60 mg/kg zinc+70 mg/kg manganese, 90 mg/kg zinc+100 mg/kg, respectivly) , composed 6 kinds of diets.
The experiment lasted for 28 days. The results showed as follows: 1) dietary addition of phytase significantly
increased the average daily gain of broilers during 14 to 28 days of age (P=0.001) , significantly increased the
average daily gain of broilers during 29 to 42 days of age ( P=0.038) , and significantly decreased the feed to
gain ratio of broilers during 14 to 28 days of age (P=0.022). 2) Dietary addition of phytase significantly in-
creased the activities of glutamic-pyruvic transaminase ( ALT) and total superoxide dismutase ( T-SOD) in ser-
um of broilers ( P=0.027 and P=0.037) , and significantly increased the activities of glutamic oxalacetic trans-
aminase ( AST), creatine phosphate kinase ( CPK) and manganese superoxide dismutase (Mn-SOD) in serum
(P=0.003, P=0.001 and P=0.007). Dietary addition of zinc and manganese significantly decreased the ser-
um urea nitrogen (UN) content in serum of broilers ( P=0.041). The interaction of phytase with zinc and
manganese significantly affected the activities of CPK and T-SOD in serum of broilers ( P=0.010 and P =
0.006). 3) Dietary addition of zinc and manganese significantly increased the serum zinc content in serum of
broilers (P=0.033) , and dietary addition of phytase significantly increased the serum zinc content in serum of
broilers (P=0.047). To sum up, dietary addition of phytase can improve the growth performance and serum
antioxidant enzyme activities of broilers. Dietary addition of zinc and manganese promote the protein synthesis.
Dietary addition of phytase do not reduce the additive amount of zinc and manganese. [ Chinese Journal of Ani-
mal Nutrition , 2020, 32(5) :2397-2406 ]
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