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BHFHEERSHAN28~42 B ABE KGR

MiEENX MEALMEEETRR R

PGERE  XRAT BEERRAE EERW] sk R B g BRI
(e AR B AL 50 B BB RRGEIT , 3hp # 95 F RK E S50 % LT 100193)

W OE. KRR G EMRERR KT ER I 28~42 B8 A A KRR o iF 4
o BT LR ISARG R, A TR FA FERAIRYE, A 102 2 28 Bk T AL G &
B A(AA) MR S AH 4B HHONETE , HFAELE AN, RAFRER-2H
AR B R IR R ARAR AT R T 5 A A 5% 8% A0 16% #9X IS4 AR B AR E S KT
—%, REH14d, EREN. D) EAZ AL RAET FHY AR E(ADG) . F¥H B RELE
(ADFI) #e# Z 1L (F/G) ¥ R 2% 2 7% (P>0.05) , L ¥ ,5% 44 K-F 4 F/G ik, 2) &4
Z A AT N RS RS EARL R AR (ALT) e 5 E 4 R B (AST) EHH LB F £ 7
(P>0.05), 16%A7 454K F b Fsk 4% B EK T B2 (P<0.05) . 3) &0 18] o i X 30 A
LRE /1 (T-AOC) #= " = B5 (MDA) 4 & & A A AL 4 B AL By (SOD) | 4 Bt H Ik iE A AL 4 By
(GSH-Px) FHH L RF £ F(P>0.05), 4)16% A7 A7 K-F A ik i3k & & A(IgA) | &9k
HEE G(1gG) iR EE M(IgM) A2 2% & TH B4 (P<0.05) , &1 18] o 7 ¥ 5 3 5
AF-a( TNF-a) @@ i-%-6 (IL-6) @@t %-10 (IL-10) 2 EH LR E 2 F (P>
0.05), 5) &M ik %% G (TP). &% & (ALB) . 3K & & (GLB) . &8 (UA) & & &
(UN) BB B (TC) . Hw =8 (TG) . % % E 5 & & 2 E 5% (HDL-C) A& % & fis & & 2 A 5%
(LDL-C)4EHA AR HF £ F(P>0.05), WHTIL, /£ 28~42 B8 WA FIEF 5% 8%
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TE 7 HES I 408 K& B A58 35, 0 MR R 2 3 R
MR R IEF SR AR R R 10%
AR FFRA KT R T 1 ~28 H % A 1) 4 1
HEX] 29~42 H RN 0B 5w, Hkse T
BIE L (F/G) ', figERES Bt LB, 5 T K-
ORI LA AR L, A A T 5% A AR AT R
HREAK TR H 3 (HE IR 10% B AR AT
AT i 1 R RS S W 5T 4R, 1
3% F1 5% ARFFAI ARG, RIS A K MEBE 5 £ oK -
ORAZE AR, T 8% A AR FTRA B AR SORA B R
T AREH H &, Mishra 5 B £ W, £
K= GRS I 10% R AR R 15~ 35 H
I RIS AR F R /G TG R S R (RN 15% (1)
FFFR U S 25 B AR T RS K L $2 8 T F/G,
FH AT UL 407 8% 30 0 FH AR OFF RS R T A K 1 e
(R4 R[] s 3 TS B B A, 4w AR R P

i E AR R KO AR E B A K M GE, — 5 i
JE TR B H0E 55 KR 5 2 D RE T
FEAER B YL S — e T B RS A, R SR
Yo 0 5 A6 I, R E S AR IR AR T AR R A B2
w5 — T AT AR e i T O A IR R T L R R
IR, AR B A R = A 320 mg/kg B, AT AEAR
DIREAZ W, ML A R ALIA B TR
REEAR P O BE DR G RGE TR R AR B
ik 200 mg/kg B, FEXG I Bk 2 5 i 0 A& BRI,
Ty it T ML, A R 1 A R ORA AR (A B 5 i
4 58.95 mg/kg) BEAR T ML L A Ak fig J1 B b 9%
T AN A 2R R — KRR A
7 & AP, He %GR R, 77 B R AR KT

FAARDRRL (R B 2 2 4 28.35 mg/kg ) X AT E & B
G BUR R R, Ozdogan %51 58 i)
TH , AR SR B AR R R (AR 1 1% 529 186 mg/kg)

NS R VAT 2 5 | 20 40 MRS BRI 1
PR, G T A R R 5 e B 8 AR B A AR B Y 45 2R
FERGE— B RO R R BIF 5T 22 45 v 76 1 15 1
TR & TR AT R B 07 A5 1 o A R T
TR AR RF R AR TR R PR R A R 245 T e 5
i) R APF 5% A G A2, TR, AR SR 56 B TR A 98 AN TR
TR AR R AR SR A K S 0 PR A K g
DL 8 A A P 8 O 2 8 A 52 i, DL IEAL
FRFFAATE 28 ~ 42 H I PO RS ] K2 Hp (14 38 ‘B i K
- A ARFERT R AR A R AR 2R AR A

1 #MRlEFR*E
1.1 REIEIT 5 RR

Rk R B At 5t = o AR F 40l A BR 2 Al #%
W& AR GB/T 6432—2018 [ 77 ¥E I & HoML 3 (A R
SN 46.0% , FFEEBR GB/T 13086—2020 )5
P AR F 50 1160 mg/kg.

IR F B e AL T, B 192 K
A RE MREEAH T Y 28 H #2325 0 ( AA) HEPE A
X BENL N 4, BH e ANEE, B EE 8 H
X XoF R A AR M oK — 5 R 7R Al R B0 4 4y
S AR KT K K- 53580 R 5% 8% 1 16 % 1 i 35
TR AR 2 BONRC (1994) F1 (O 4R 35 5 1)
(NY/T 33—2004) 17 EC I, #5 21 1R AR 8 77 K
—E0 IR R 2 AR S B RO LR 1

®1 XEAEARAMREFKT (KTEM)

Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
i H TR AR 7K F Dietary cottonseed meal level/ %
Items 0 5 3 16
JF kL Ingredients
E K Corn 61.95 61.87 61.91 61.86
M1 Soybean meal 26.60 21.10 17.80 9.00
KA Cottonseed meal 5.00 8.00 16.00
T KEFH Corn protein meal 4.00 4.00 4.00 4.00
5.l Soybean oil 3.70 4.20 4.40 5.10
f1%} Limestone 1.07 1.11 1.14 1.21
WA 445 CaHPO, 1.61 1.56 1.54 1.47
ik NaCl 0.25 0.25 0.25 0.25
HETR Lys (70%) 0.22 0.28 0.32 0.42
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2R 1
lE| TR AR AT RI17KF- Dietary cottonseed meal level/ %
Items 0 5 8 16
ER IR Met (98%) 0.09 0.09 0.09 0.10
&R Thr (98% ) 0.01 0.04 0.05 0.09
JIEFH Choline (50% ) 0.24 0.24 0.24 0.24
HURK Premix" 0.26 0.26 0.26 0.26
41t Total 100.00 100.00 100.00 100.00
H 7K Nutrient levels®
T¥ 5 DM 90.48 90.89 91.21 91.04
FLEEH BT CP 19.74 19.86 19.82 19.55
1L BE ME/ (MI/kg) 13.14 13.14 13.14 13.14
HMIEF4E CF 2.99 3.19 3.31 3.63
£5 Ca 0.86 0.86 0.86 0.86
M TP 0.64 0.65 0.66 0.68
AR AP 0.42 0.42 0.42 0.42
=R Lys 1.12 1.12 1.12 1.12
HEHR Met 0.44 0.44 0.44 0.44
2R Thr 0.74 0.74 0.74 0.74
&M Trp 0.21 0.20 0.20 0.20
i Gossypol/ ( mg/kg) 58.0 92.8 185.6

1) W AR A BT 5 iR M FE 4t The premix provided the following per kg of diets; VA 6 000 IU, VD, 1 000 IU, VE 15.0 mg,
VK, 0.5 mg, VB, 2.0 mg, VB, 6.0 mg, VB, 4.0 mg, VB, 0.01 mg,{Z R pantothenic acid 10 mg, fHE2 nicotinic acid 35.0 mg, it
2 folic acid 0.6 mg, 4= ¥ & biotin 0.2 mg,Cu 8.0 mg,Fe 80.0 mg,Zn 80.0 mg,Mn 100.0 mg,Se 0.3 mg,I 0.7 mg,

2) T AL B % S S E, A it 5B {E. DM and CP were measured values, while the others were calculated

values.

1.2 AFEE

IR TE B )8 IR 2F I R R BT S b
FEIE ., IREHTR G R XSG RO S BRI A5 AT
PRYERNE . SRR 3 Rk E RO K
HHRERIERK B H e 75 45 B B2 2
PIXSAS B F ) 47, B H ULEE I 0 S X i B
RO CRE O FEAE G, AV AT A 4,
I 14 d,
1.3 EHRENERF %
1.3.1 KR

HERRIC SIS A N I FE R, AERG 42 H
1%, 258 12 h 5 LB S N AL TR T RZOR
e IR A (28~ 42 Hi%) F¥H
K (ADFI) F¥) H 4 E (ADG) Ml F/G,
1.3.2 Iy il 48 S s bl

FERY 42 H %, R4~ REALE R 2 O i
TR R L (R IMLAT 25 18 12 h) 5 mL, KR 1L
ER MM EE, MBS, 4 CHEMUET

3 000 r/min® 0> 15 min, B EiH# 1.0~1.5 mL &
T 2 mL EP &, —20 CIKAGL GRARFEFI

I3 B ) 7 2 o I B Sl 0 PR il
H 37 7600 4= [ 3 A= b4 B A Bl 7] & (b 5 R A5
B AR O A7 BRZN 1) 0 A 00 355 S (405 FE I R 4% A
TR ) BT (PR R R 0 ) L (o LB Y )
SO FIR ok ) (W (W AHFR R 15 ) | Bk ( Ferene
), RAHEE, fH Multskan MK3 i 5
1 ( Thermo, 3¢ [F ) K ik 7 & (B wt B W @l B9
TREMESE T ) I I VE 4% TN % 2 il ( ALT) Rl 5L
e (AST) W 1

I e AL A8 BRI o SR AR AR I Lh 2 R vk
R L5 P9 8 (MDA) & 1, He sk I s 4 e H
JIk it 48 Ak W) lF ( GSH-Px ) T 4, 55 I I8 410 1l v
(FRFE ) D 8 4 Tk 4 7 AL Tl ( SOD ) 31 4 , T Al
Pl 2 ML EALBE ST (T-AOC) , BT AL S Mul-
tiskan MK3 B§#5R1% ( Thermo, 26 [#) , 177 &0 H B
S SAEY TR B LS U AT
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I S BEFE AR I A o SR FH G 2 b 32 0 2 i
THARERE T A(IgA) RIERRE M G(1gG)
BRAE M (1gM) & i, JiIC 4 5 W B 00 g vk ) 2
iR R F —o ( TNF-a) . FH A0/~ E -6 (IL-6)
MEAMEAA FE-10 (IL-10) & &, B8 H
7. 7600 4 A SRR, B &l A L RS 2
TR A BR A F]

I ¥ 2K 115 A0 IR 2R AR R AR, il H Sz
7600 4= [ 30 A b 43 A A B ) & (b s R AR =
TR RS BR 2 | ) I 2 1L 3% A 2R (A (TP, X4 Ik
) JHE I (ALB, W Bk ) BRE M (GLB, R
Il akik) JRIR (UA, JRFRBEIE) JRE A (UN, R
-4 2 R Wt SR ) | BB [E B (TC, CHOD-
PAP i) Hili =5 ( TG, GPO-PAP ) i % J¥ fIg

B%(LDL-C, F#HL) &t
1.4 BEFITS5 S

X H Excel 2020 % {4 X3 84 47 00 26 4k #
K SAS 9.4 Gt AR A1 T L 2 J7 22 73 BT (one-
way ANOVA) , >k ] Duncan (K% 1T £ & LK
55, IR &5 0 T 30 M (AR fE iR (SEM) 3R
IR, P<0.05 FR 257 03

2 & B
21 WBHFHEREMAIT28~42 HRABEK
T BE B BN

H 2 2 AT, 45 2 22 ) 21 TR RS 2R (R
ADG ADFI #1 F/G ¥ LB % 22 % (P>0.05) , 5%
FRAF RIS 2H B/ G 5k, O REA AR T 3.88%

B HHE P (HDL-C, Hiik) AR% B g 8 H IH [

R2 WBIFHBEREM 28~42 AR ABEKERNTME

Table 2 Effects of cottonseed meal replaced soybean meal on growth performance of broilers aged from 28 to 42 days

mH TRAFR AR AT KI7K T Dietary cottonseed meal level/ % P
SEM
Items 0( X1 Control ) 5 8 16 P-value
WA AT Initial body weight/g 1 456.23 1 451.09 1 450.44 1 461.09 6.27 0.607
K AAE Final body weight/g 2 718.63 2 770.45 2 744.74 2 686.10 48.39  0.652
FHHE ADG/g 90.17 94.24 92.45 87.50 3.36 0.539
F¥HRE# ADFl/g 192.15 193.78 194.94 192.55 4.14 0.963
FE F/G 2.14 2.06 2.12 2.21 0.04  0.082

[ AT 8 R AR AN [Rl/ING T RROR 22 53 135 (P<0.05) ARl BOE T FRR 22 5 AN 36 (P>0.05) . R R IA
In the same row, 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.

22 BEFHBREMAX28~42 HEABMF
VY TESENESHEETENTI
HH % 3 AT, 16% R KT RA /K S 25 10 37 40 75 o

EMRT X IR (P<0.05) , 454 2 (8] L35 47 49 .
A BRI R EER(P>0.05), [FA, %4
Z a7 ALT AST Ji PR JC i 24 5% (P>0.05) ,

R3 IBFHBERENI28~42 HIRABMNET W TRSEMH A FENZM
Table 3 Effects of cottonseed meal replaced soybean meal on serum mineral element contents and

transaminase activities of broilers aged from 28 to 42 days

miH TR AR AR FFH17K - Dietary cottonseed meal level/ % P1E

Items 0( X} H& Control) 5 8 16 SEM P-value
% Fe/( uwmol/L) 16.78° 15.61% 15.30™ 14.67° 0.51 0.049
# K/ ( mmol/L) 1.00 0.96 1.03 1.02 0.03 0.434
£} Na/( mmol/L) 176.08 182.31 191.50 186.55 4.40 0.109
4, CI/(mmol/L) 41.05 40.34 40.30 40.57 0.28 0.219
#5 Ca/( mmol/L) 2.38 2.32 2.18 2.08 0.12 0.284
% P/(mmol/L) 4.07 3.98 4.07 3.89 0.12 0.645
SN ER ALT/(U/L) 3.39 3.10 3.05 2.49 0.33 0.305
B EFEE W AST/(U/L) 315.53 382.09 376.30 324.51 38.65 0.507
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23 WBHFHABREMAXT 28~42 HE A M iF
MELISFRI NG
i 24 0 4540 Z 18] 1L 35 T-AOC . GSH-Px .,

SOD {41 MDA & &7 % 2 % (P>0.05) ,

x4 WIFHBEREMNX 28~42 B ABMFRAELIBRHZM

Table 4 Effects of cottonseed meal replaced soybean meal on serum antioxidant indices of

broilers aged from 28 to 42 days

i H TRIFSARFF K1 7K Dietary cottonseed meal level/ % Pl
SEM

Items 0( XfH#8 Control) 5 8 16 P-value
MyiE e 1 T-AOC/ (mmol/L) 0.50 0.46 0.46 0.43 0.03 0.554
B4 ALY AL SOD/(U/mL) 174.76 172.97 172.12 167.20 501 0.742
A e H Bk A A g

328.98 291.15 269.36 269.62 19.48 0.126
GSH-Px/(U/mL)
N[ MDA/ (nmol/mL) 3.64 3.78 3.87 4.31 0.48 0.787

24 WBFHEBEREMAX 28~42 HR A ME
REIERA I

t 2 5 %0, 8% 1 16% A3 KF k1 7K SF 21 1fn. 75
IgA & B 3 5 T AL A 5% Mk R K4 (P<

0.05) , 16 % FFFRK S 2H 1L 1gG | IgM 7 & i &
T HA A4 (P<0.05) , &4l 22 B TNF-a .
IL-6 1 IL-10 & &0 i & 2 5% (P>0.05)

x5 IBIFHBEREMX 28~ 42 BiIRABME REERIRNEMN

Table 5 Effects of cottonseed meal replaced soybean meal on serum immune indices of broilers aged from 28 to 42 days

ilE| TRAFRARATHI7K T Dietary cottonseed meal level/ % P
SEM

Items 0( XF & Control) 5 8 16 P-value
I RRE A A IgA/(g/L) 0.93° 1.00° 1.20° 1.34° 0.06  <0.001
R RREH G 1gG/(g/L) 5.17° 5.71° 5.99" 7.73" 0.29  <0.001
GPEFRE I M IgM/(g/L) 0.96" 0.99" 0.98° 1.10° 0.03 0.019
IR RFE A F—a TNF-o/ ( pg/mL) 64.88 63.22 61.82 59.67 1.58 0.144
F4 A % -6 TL-6/( pg/mL) 68.74 68.61 69.02 65.96 1.46 0.433
A % -10 IL-10/( pg/mL) 13.40 11.79 12.51 12.76 0.71 0.454

25 MIFHEKREHEX28~42 HEABMF
EAQRMEELEREERNZ G

H 2% 6 Al 1, 4 41 Z [H) 1l ¥ TP, ALB ,GLB
UA .UN.TC . TG .HDL-C .LDL-C & & ¥ TG i 3 2
S (P>0.05)

R I
3.0 BFHMEBERTMI 28~42 BRI BBEK
14 Bk B 22 0]

TE IR K SR A TR T R )
R AR R SRORFRA 5 ot AT 4 B A KA, LARR
DG, Ho, AR P 2.5% ~
10.5% HIRERFRI R AR TR, 0K P ek AT R A 2% ~

10% , ARIGTE R EK ], 735 H 5% 8%
16% AR FERI AR 20 50k, 2 B 3 N /K S B AR K
KT AR Hh AR B ) A K T i TG B 3 R T, 5% A T
K- F/G A B 3 txy B2 BT T
3.88% , Lt 8D ARKFHIK AL T 2.91%, It 16%
FAFRIUK R FEAR T 7.28% , b al W, — & 7K
SRR FERARE 0% A 380 AR M, 1T EL AR K SF A R R
AT A R RS R E AR R R AR 1 2
T, XS T FE 45 R 2B, Mishra 4510 55 41
8, 10% AR AF R AR SORIXT 15~ 35 H ik g
KPERETC B 520, Abdallh %5 HF 98 % W, 18%
AR KFRIEAR TR 20 25~ 35 H IR XS A 2B K
PEfiE, Haribhau 457 WFSEHRIE , 10% AR AT R AR
oI Bk 28~42 HIBAWE F/G,
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®6 MIFHBEREM 28~42 IR ABMEER B RFAELERGIEROZME
Table 6 Effects of cottonseed meal replaced soybean meal on serum protein and lipid metabolism
indices of broilers aged from 28 to 42 days

W H TR SRR KR 7K SF Dietary cottonseed meal level/ % PH
Items 0( %} & Control) 5 8 16 SEM P-value
BEH TP/(g/L) 27.24 29.25 28.85 30.78 1.56 0.470
H#&EH ALB/(g/L) 13.58 14.34 14.15 14.23 0.58 0.792
BR#EH GLB/(g/L) 13.66 14.91 14.70 16.55 1.21 0.417
R UA/( pmol/L) 379.3 347.4 336.4 339.8 45.2 0.904
JRE A UN/(mmol/L) 1.39 1.39 1.48 1.38 0.07 0.743
SHHE B TC/ ( mmol/L) 2.93 3.12 2.99 3.03 0.18 0.912
Hih =M TG/ (mmol/L) 0.87 0.80 0.84 1.18 0.13 0.179
e 0 A DL

1.78 1.80 1.69 1.70 0.13 0.918
HDL-C/( mmol/L)
R T D 2 1 A

0.87 0.86 0.84 0.95 0.07 0.720

LDL-C/( mmol/L)

32 MIFHEKREHEX28~42 HHRABMF
T TESEMESEEENZME
SR P 04 70 2 AE S i o AR 1 5 % 1
85 By DR - s Rl R R IR AR R AL A
15 375 RN R a1 7 45 S DR TR ATL A fit B A ] e 20>
AR I Y AR I H AR ORI A 7= AR I
FHBP T P oc £ & RS ENEEN, —
{5 1F 5 8 B B 2% BR 1 o0 R B R N -, AL
PRACIHZEEL ™, ARG I 2 T A Y I 35 P 2 R
Yoo E o ARk S5 R WY 5% 8% Fl 16% K
KPR AR SR T S B0 B 8 A S 1 T
S R IALE S A AR A R AR AR 16%
(RS I ZK AN 52 Wil i 4 o 25 18 R ARG . A 0F
95 BN, AR AR A R AE 77~ 550 mg/kg A5 Bt
-2 E RSN IR 7 RS S Ve
5T 4 1 , 26.91% 1Y B FF R 0] R (A My & & R
40.37 mg/kg) AU 70 H Y R I 45 oA
o AP BESE R B, 11.9% F KR RE R T AR (A 15
i 79 mg/kg) ANFE 46 IS A Il i AR
RS S RGBS BRI RE , 12% 1 F R 41 1)
LM &l 83 mg/kg) NI 24~ 32 JH i &
XGPS R, TR S S ke T
LAY AR I -k B TR AW, PR AR B s T
U R IR ST ARG , 2 R P A A
Rk 200 mg/kg B, B XS IV K i i
REAIG , MM BB 42, Henry %50 B 98438

TR IS 0 800 mg/kg B AR B i E AL T 23 H
% PRIV i YR PP Ak A R RN T A R AR, ARG G SR
5 RIS AT, AT I8 T R R R 1 AR
T 1160 mg/kg, 3 /AR AT R AR 04 B 1
43514 58.0 ,92.8 F1 185.6 mg/kg, 445 & & 15
185.6 mg/kg B i 35 52 1) 1 PRI 44 2k A3l .
Ut , 16% FIRE AT R A SR TT B (A K5 B g
BRARI A e S A K, A 2F L R R R R
FR AR A, LATE R AR R 5 R 1 ML AR 21 46 i 4
N ARV 0N 37 i P N RA N - S s 2 9
A5 IR S B0 T B T TS e T

JH B 24 N AR R FE L 2L, 2 Fb
Yy B 43 i e S E R 58 BP0, AST Ml ALT
JERFUi AR B I sE AST Al ALT 35 P 7+ 5
55 A I B SR D R o B A A WA 5T AR
WL PR 5% 8% F1 16% B AR FEHI AL T
XTI ALT F1 AST 3 o4 76 it 2 52 i, R AL T
16% R FF R 7K ST %5 PR A8 04X 35 0 fi To AN
R, X5 A7 A 9T 45 R A — 20, Wang 25 f
FARIE ,7.5% AR FFRVRD R AN SE 0 42 H % A3 1L
1 ALT  AST i M, Zeng Z51" BF9E B, 23% 11
FRPRARR AR BRI 35 H IS TS I3 ALT \AST
PETC R RE A, (B TR R R R S KT 1
B0, ARDRR R R T X O A R
RN YA R AR A A #1320 mg/kg
i, 23 W IE 32 45
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33 MAFHEKRKEHEX 28~42 HE AWM F
MENAFRERRNZMm

YRR R G5 PR AL R G001 =
W2 B AL f BR 1Y E B AR S AR AR AR b 55 7
KB 2 3 i e LA R R R B R OK A
B S I AR, 7= A R AR . GSH-Px
H1 SOD %5 5 BT A AL 2 PT E AL B3 10 26 1 18 By
2% MDA &I i ad S AL S B i =9, e AT TR
S BRHLAA ST S AR B TR AR R 1 Y A g R,
Mo S&hi kB F B LMERRS S, T
P A B T RE , S B MR A B = A T
T A5 A 1 05 M B 1R TR R S R AR AR
WA T I3 0 T T 1 RS T A Ak
Ve G5 REM 5% 8% 16% KT
FXF R 1M GSH-Px .SOD ¥4 \MDA % & LA J%
T-AOC ¥JJC Wt 52 mm , iX 57 A #5845 S AH Ik,
5k B W AT R ST S W, 6% HO AR RT R (R I A5
74.59 mg/kg) B EHIN R Y I 7 GSH-Px
SOD I #: #l MDA & LA J2 T-AOC, # &ii i
WFFERAE , TR R RN 25% R AR AF R (AR B 5 R
143 mg/kg) Xf XY .7 SOD 1% B A & 5,
AU T R B, AR & R (200 mg/kg) f
MR AR XY 32 J&] , AS52 Il {f SOD . GSH-Px i 74
M MDA i, {HA RS BT £ W, 10% AR
KPR (RR I & 8 58.95 mg/kg) AR TM B B e
% & AL 1 3% GSH-Px , SOD i £ L) K T-AOC fE
J1. Wang 2P BE5E BN, 7.5% WO AR RERD (RGBS
oM 61.50 mg/kg) B AL TOM W AL E L
T-AOC ., i % B X 408 , Bl 25 AR FF R 7K SF
(6.25% ~18.75% ) W HEG I, PLYA ¥ XS HF 1L 7 SOD
TR N BE, MDA &34 i, X nl G8J2& th T AR 3h
PyRE AR AR rHOA B A TS A2 PR AN TR i 38, ZE AR
FAET ART 16% A AR AT R AR SR X P 48 A i
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Effects of Cottonseed Meal Replaced Soybean Meal on Growth
Performance and Serum Biochemical, Antioxidant and Immune
Indices of Broilers Aged from 28 to 42 Days

SUN Xiaoxiao DENG Shengqing YE Xiaomeng WANG Yuming
ZHANG Hu ZHAO Feng SA Renna”

( State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of

Agricultural Sciences, Beijing 100193, China)

Abstract; This experiment was conducted to evaluate the effects of different levels of cottonseed meal replaced
soybean meal on growth performance and serum biochemical, antioxidant and immune indices of broilers aged
from 28 to 42 days, and to provide basis for the implementation of soybean meal reduction. A total of 192
twenty-eight-day-old male Arbor Acres ( AA) broilers were randomly allocated into 4 groups with 6 replicates
per group and 8 broilers per replicate. Broilers in the control group were fed a corn-soybean meal basal diet,
and others in experimental groups were fed experimental diets which cottonseed meal levels were 5% , 8% and
16% , respectively. The nutrient levels of each group were consistent. The experiment lasted for 14 days. The
results showed as follows: 1) there were no significant differences in final body weight, average daily gain
(ADG) , average daily feed intake ( ADFI) and feed to gain ratio (F/G) of broilers among all groups ( P>
0.05). Among them, the F/G of 5% cottonseed meal level group was the lowest. 2) There were no significant
differences in the contents of potassium, sodium, chlorine, calcium, phosphorus and the activities of alanine
aminotransferase ( ALT) and aspartate aminotransferase ( AST) in serum among all groups ( P>0.05). The
serum iron content of 16% cottonseed meal level group was significantly lower than that of the control group
(P<0.05). 3) There were no significant differences in the total antioxidant capacity ( T-AOC) , malondialde-
hyde (MDA) content and superoxide dismutase ( SOD) and glutathione peroxidase ( GSH-Px) activities in se-
rum among all groups ( P>0.05). 4) The contents of immunoglobulin A (IgA), immunoglobulin G (1gG),
and immunoglobulin M (IgM) in serum of 16% cottonseed meal level group was significantly higher than that
of the control group (P<0.05). There were no significant differences in the contents of tumor necrosis factor-
o (TNF-a ), interleukin-6 (IL-6) and interleukin-10 (IL-10) in serum among all groups (P>0.05). 5)
There were no significant differences in the contents of total protein ( TP), albumin ( ALB), globulin
(GLB) , uric acid (UA), urea nitrogen (UN) , total cholesterol (TC) , triglyceride (TG) , high density lip-
oprotein cholesterol (HDL-C) and low density lipoprotein cholesterol ( LDL-C) in serum among all groups
(P>0.05). In summary, using 5% and 8% cottonseed meal replaced soybean meal in the diet of broilers aged
from 28 to 42 days does not affect the growth performance and serum biochemical, antioxidant indices of broil-
ers, and can effectively replace soybean meal. [ Chinese Journal of Animal Nutrition, 2022, 34(9) .5691-
5701 ]
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mune
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