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Wy P S AL BEURN il i, AT AR 3R AR R AT %
it Ry A 2 W R W 2R A B A5 N oy TR X 2B/
S FREE S WS E AR BT, T EK
Tl FFAE R XSG A5 7= o ) g FH AT 9 48 /0, O HL T 49 45
AR — AW, 7818 % J5 1 R fa R
TN 10% % T 5 K 5 A1 #  35 BR I T SF- 2 H 4%
BEIN T R E L S A BT RGE , AR R I A
R ERDRR H AR TN 8% 25 VAR — K i 25 R e K 5 Ak B
FORFEFFRR TR AR, IR A, 1E 1~
22 H i P XS 1A K R a0 4% B AL K A FF (sac-
charification corn straw,SCS) & A 4719 % Hy AT
D, s ] MR AR SR = IO T A AT A A 7 1% L A
X1 5 B B DA S AR AR AR R TS i, AR e R
Yy B — A=A 5 A 1 T B R KRS A I 1o i At 4l
TR P T KRS FPREAL . SCS 1 S —Ff 7 28 1 1)
JrORE , HOA SR OE R AR BT B R AR 4R R AT
R & w9 M 575.11 mg/g.8.22% .3.30% .
0.11% 3.11% 1 7.86% , A I, A3 5% 38 i 0F 5%
SCS X 22~42 HIE WA ERKERE F2 R &
VPERE A S BT S, B FE R SCS 1E 1 3% I
PR AR 7= v g o S LS 555

1 #MRE5EAE
1.1 SCS #l%&
FRAEFF 2B RENL (9FQ—420 B KB4 T- S HL

WA RS W) ¥ JS (80% 3k 16 H i) , 2487
BHZIEHL(DGP40- T AL TR &4 TRHE I & 28 F])
Ak, S8 5 & T8 A B b 24 4L 3R (RHTQ -
2000w , 55 T SRR 75 B A AT BR ) v e BE R L
13 1 AZK, 1 000 W .80 C # 7 i 4t P 30 min;
FEIMA 6% (Jitit 4340 FALES 2% (T 73 50) |
AL, 84 CHRIAETE 6 h; FEREERIMA 3%
(MR 0 WUEEK AL B 4 b KT, % B R TiAb
RS A B T & B HE ( BIOGM -301Ts1000L , |- i
AR TR & A F]) B e B E LT
10:1, JHERBR AL FR I pH &= 4.3, JIl A £F 4 & [iff
32.30 FPU/g (3 & KR A/ 50 U/g) ,50 C i fiFt
82 h FMRMEMF L 5 £ K (4.5:1.0) FITRI(3:1)
() L e B, XU
1.2 R RIR &t

VERE 22 H i fat B 10 e 1 2 4K 25 0 (AA) NS
200 H PR (725+8) g, BEALA A 4 N, B
M5 ANEE, FANEE 10 HAS X I 4 8 W 2wl
T AR, 0 2 o ) e SRR s 4% ( 1 4) |
8% (IL4) M 12% (M 4) () SCS, B 21 d,
TR TR K 35 /K F- 2 IR NRC (1994) Bt 41, 12X 56 1]
KA R E FRK L3 1, il ad 22 Bk I E S
SCS 7E PR Gl 4 rh 8 I 4% 8% F1 12% Ik & WAL
WHEEZ> 4 15.85.15.81 1 14.38 MJ/kg'”!

®1 HRBRARAMRKREFAKFE(KFEAM)

Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
s 2f 5 Groups
Items % I8 Control I Il I
JE Bl Ingredients
E K Corn 64.96 61.58 58.28 55.80
S Soybean meal 27.58 27.20 26.93 27.01
WAL EKFEFF SCS 4.00 8.00 12.00
£} Fish meal 1.00 1.00 1.00 1.00
F3h Soybean oil 3.00 2.40 1.90 1.70
f1#; Limestone 1.30 0.96 0.56 0.18
R 245 CaHPO, 1.43 1.38 1.40 1.45
DL-#E % DL-Met 0.08 0.09 0.09 0.10
L4515 L-Lys 0.01 0.02 0.02
B Eh NaCl 0.35 0.25 0.16 0.06
/NF %k Wheat bran 0.83 1.36 0.38
ikl Premix" 0.30 0.30 0.30 0.30
BT Total 100.00 100.00 100.00 100.00
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k1

WiH Z1% Groups
Items T8 Control 1 | m
37K Nutrient levels?
R AE (3HEMH) ME ( calculated value)/( MJ/kg) 12.74 12.74 12.74 12.74
AIHE (52 ) ME ( measured value)/( MI/kg) 12.77 12.76 12.76 12.71
HLEE 5T CP 19.31 19.60 19.60 19.37
gl EE 5.14 2.53 3.44 3.35
£5 Ca 0.97 1.13 0.90 0.90
R TP 0.57 0.59 0.56 0.57
HRwE AP 0.23 0.24 0.22 0.23
#E R Lys 1.00 1.00 1.00 1.00
HEER Met 0.40 0.40 0.40 0.40
HRAMR+V AR Met+Cys 0.73 0.73 0.73 0.73
&R Thr 0.73 0.74 0.74 0.75
BE R Try 0.24 0.24 0.24 0.24

1) BUR kN & T e AR 2 4t The premix provided the following per kg of diets: VA 12 000 IU, VD, 3 000 IU, VE 20 IU,
VK, 1.0 mg, VB, 2.0 mg, VB, 6 mg, #Hfi& nicotinic acid 35 mg, JHHH choline 1.3 g,iZ fR%H calcium pantothenate 10 mg, VB,
3.5 mg,VB,, 0.01 mg, =¥ & biotin 0.15 mg, " ER folic acid 1.25 mg, Cu (as copper sulfate) 8 mg,Fe (as ferrous sulfate)

100 mg,Mn (as manganese sulfate) 80 mg,Zn (as zinc oxide) 60 mg,I (as calcium iodate) 0.45 mg,Se (as sodium selenite )

0.35 mg,

2) MA IR R AR+ P DR E IR IR E R A R AR, A SE{E . Lys, Met, Met+Cys, Thr and Try

were calculated values, while the others were measured values.
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FRARBE e SRAETIH O, 2258 5 21 K 1900 Wi
BHIEZK R H 0700 DLE R b B0 S IR AR, 11
FHH R B i (ADFI) X H 1 E (ADG) KL

e (F/G) FIFET- K,
1.3.2  FRAHRHPR

K AWEETE  TES S8 TR 5, IR IR AR
16~18 KIHRM Y, . 78 60~65 CHET 2 1E
B, AR T B 24 h, FRE %, By e 5 it 40
H i g F o e R 2R oM 2 1 o & i A LI
RLIE RLIR G & 8 CBEIR LI 5 |, 45 5
FH R 00 2R — 4R 2% 4 T e 16 I, i 7 o
FHARFE R 0 Gl AN 2 S BB I s R 4 A
I BT (IKA-C2000, fE[F IKA AR, XK
FH Van Soest %" 3k 4% 1 I 5 oMk VR W AT 4
(NDF) PR UE T 41 4 ( ADF) | R 11 Uk ¥ K ot
(ADL) &8 i A e R g £ 541,

£F 4 2 = ADF-ADL-H1 JK /3 ;
o) -4 2 = NDF-ADF,
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FEIR 0 25 o], £5 20 B A 1 A2 0k A B - 3
RER 1 B AT B AR bR D E . BRI
W BAE W kEE MLE RUE . E R
171 EN g = e o 1 e SN 1| R 3 ez
JE%, SHEmMITEARXWT .
B (%)= (JBRE/IGH ) x100;
R (%) = (4 E/IGIRE) %100,
WILR (% )= (WL TR /42 i 5 ) X100
BRI (%)= (BRILE/ 2 E ) X100
JEREHR (%)= (W5 M/ 4 i H ) X100,
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AR LR LR 4 CHCE 24 h Bk,
FRE (m,) , 5 100 °C 23 30 min , B £ TR 5
Ak 20 min, FUEAC T 1m0 K 5, R E (m, ) , THE

B (%)= 100xm,/m, ,

YY1 77 K M LR R AILSF- ik F 4 CUKAEZ048 h
AALEBCGE , FEE R TR 1 b, BIREHE AL
PR, 7E 80 T /K IR Hhin#4 Z WL A e 8 3
ik 70 TS BRECH ¥ A0, 8 P RE TS B LT 4 Y
75@1%5?,5@%@535&7‘7 3 cmx2 cmx1 cm YK
2 BB ALE BT AL 2.0 emXx1.0 emX0.5 cm BYK 4%, 175
FIRAM T, K AR E T TMS-Pro B i #44% L 3t
785 0), B Y] 77,

R FE B 525 12 h N WSC-S a2 4337 B
I ASCH LA BR LAY S B (L™ ) (£LBE (a™ ) FHBEEE

(b" ) A,
1.4 HESITESH

RIS KGR H SPSS 20.0 48T 4k 4 it 17 A
E I Z587, I H Duncan [REE T2 E LK, P<
0.05 F/R 225 0 45 R bR 22 ROR

2 & B
2.1 SCS 3 AMBAEK B

2l 1A T4 A %S ADFI i 35 55
TR (P<0.05) ; B & SCS B b & i 34 fin,
ADFLE s, LU 41 5, O 3 T HoAh 4%
4 (P<0.05), T 41RXMAKERM ADG & = T XF
ML (P<0.05), H I T M4z a2 5 K 8%
(P>0.05), A HZMEEENLERANRE (P>
0.05) .

K2 SCSXAMBERMRERNZIM
Table 2 Effects of SCS on growth performance of broilers

=] 2[5 Groups
Items Xt H& Control I I I
HJH Initial weight/g 727.70£12.35 725.40+3.49 723.80+7.64 728.30+£10.99

2 293.56+95.84"
145.92+1.39¢

KT Final weight/g
P H R it ADFl/g

2 361.00£50.41™
151.12+3.31°

2 395.80+69.44"
160.17+2.84°

2 414.40+94.96*
154.72+4.04°

S H B EH ADG/ g 74.56+4.52° 77.89+2.31% 80.50+4.30" 79.40+2.83™
Kl ELH F/G 1.96£0.12 1.94£0.05 1.92+0.06 2.02+0.07

[T B SR AR AN RN PR 2 57 W3 (P<0.05) MR SOEF R R Z R A 3 (P>0.05) . T,

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.

2.2 SCS X ABFAREENZI

M3 AL, Sz EaER . TR HEA
5 HLIE 5 (55 B NDF FilfoF 4k Z AR 22 58
BE(P>0.05), N4 ADF 248 ZCsFE
FRT AR (P<0.05), 1 41 ADF 2] 4k % 1415
REHAMAH 22 F A BE (P>0.05)
2.3 SCSXAMBEEZEEEMF M

2% 4 FTHN, 45 2 =2 (0] Jg =2 5 6B AL Fn i g
RESABE(P>0.05), 1 1 FI4H 4 v %
BEETXA(P<0.05), H T A4 2 0] 2
FARBE(P>0.05), T 4 g LK 5 & w5 T 5 i
4 M4 (P<0.05) ; O 4 L% 5 HA 4 41 22 7R
BFH(P>0.05),
2.4 SCS 3 38 P & R B 20

PR 5 A, T AT 4H B UL pHi i 351K T X B
H(P<0.05), I I A4 8] L pHi 225 5 A8 I

F(P>0.05) ; %54z [E AL pHu S B AL pHi , pHu
Z B AREE(P>0.05) 4L H LG K5 2 B
T ITH(P<0.05) XHAS T M AMZH2E 5 A 8
F(P>0.05) , 41 R AL A5 2k f 251K T o Ath 4%
H(P<0.05) , £ 2 Z [a] fg LA IR R 25 5701 i 2
(P>0.05); T . IT 0T 2 B8 LA A 2R I 281K T %) i
21 (P<0.05) . WA KaWLEY ) 7y 25 T Al 45 41
(P<0.05) , HAth £ 20 Z 18] 22 55 R .2 ( P>0.05) 5
RLBT ) 1 i SCS U i 9 34 Jin 28 87 54 hn, 4%
HZ M ZEFALE(P>0.05) , 542 [ i LA R
MR L™ fM b HERWIARE(P>0.05); [ 45
WL a* A 5 K T X3R4 (P<0.05) , T 11 A IT 41
ZEZERARE(P>0.05) ; ML a* {5 B EK
TR (P<0.05) , Hifth #5242 7] 22 55 A & 3
(P>0.05) .,
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Table 3 Effects of SCS on nutrient metabolic rates of broilers %
WA 203 Groups
Items XTHR Control I I m
fit /& Energy 76.19+1.80 76.24%2.45 75.48+0.94 74.82+1.14
T4 & DM 70.95+1.39 71.67+2.92 71.03+0.95 70.54%1.01
MEHA R CP 52.72+2.02 56.26+4.97 53.24+3.51 52.92+2.29
HLAEWT EE 76.68+2.53 73.62+4.38 75.03+2.08 77.71£1.73
£5 Ca 33.08+2.71 32.32+4.91 29.97+3.90 33.72+3.14
P 39.93+2.15 41.08+6.21 38.66£4.32 41.17£2.34
rhPE VRIS AT 4 NDF 74.77+1.43 72.89+2.76 74.73+1.13 73.010.89
PR P PR £ 4k ADF 32.23+3.06° 26.48+8.02" 20.27+2.47° 20.44+5.29"
LT 4 E Hemicellulose 81.70+1.13 83.59+2.31 82.54+0.97 81.06+0.46
£ 4E 2 Cellulose 18.87+3.66" 17.28+6.84% 10.35+3.49° 11.05+4.97°
F4 SCSABEEMERERM
Table 4 Effects of SCS on slaughter performance of broilers %
WiH 215 Groups
Items % 1 Control I I I
J& 5% Dressing percentage 93.23+£0.39 93.51+0.52 93.52+1.26 92.98+1.03
41§ R Bviscerated percentage 72.95+0.50° 74.83+0.86" 74.69+0.68" 74.01+0.99°
g JJL# Breast muscle percentage 28.48+1.91° 30.88+1.43"°  29.30+1.33"  27.92+1.15°
L3R Leg muscle percentage 21.66+1.58 21.85+0.86 21.36+0.89 22.35+0.67
JEJlE% Abdominal fat percentage 1.11+0.49 1.26+0.35 1.29+0.39 1.18+0.13
5 SCS XA A & B HIF0E
Table 5 Effects of SCS on meat quality of broilers
WiH ZH 3] Groups
Items %f H& Control | I 1|
pHi 6.85+0.21° 6.55+0.26"  6.64+0.08" 6.56+0.14°
pHu 6.17+0.13 6.15+0.06 6.18+0.15 6.15+0.13
/K5 Drip loss/ % 8.14+3.01" 9.55+1.50" 7.09+2.27% 5.87+0.62°
Jeg . W # Cooked meat rate/% 57.67+5.01 59.83+4.38  59.83x1.06 57.59+2.48
Breast muscle 374) 41 Shear force/N 19.71+5.98" 19.21+1.99°  24.60+3.13° 31.99+6.14"
=L 51.88+4.15 54.89+1.26  53.89+3.53 54.55+0.50
21 a” 3.51+1.34° 1.76+0.13° 2.19+0.79% 2.80+0.12%
HE b 11.72+1.33 11.77+1.09 12.36x1.20 12..15+1.61
pHi 6.80+0.19 6.67x0.07 6.67+0.07 6.76x0.08
pHu 6.55+0.07 6.55+0.10 06.58+0.11 6.51+0.09
k2 Drip loss/% 3.77+0.65" 4.25+0.38" 4.21+1.36" 2.26+0.43°
i AL AR Cooked meat rate/% 61.84+2.93° 57.80£1.47°  57.41x2.18°  55.80+1.85"
Leg muscle 554177 Shear force/N 11.25+3.42 12.25+3.54 13.77+2.91 14.54+4.78
gL 52.21+4.08 52.87+1.50 52.59+2.75 54.60+2.39
1% a” 6.58+1.57" 5.21x1.80% 6.47+0.58" 3.81+0.94°
HE b 10.61+0.69 9.64+0.09 11.11£0.67 9.72+0.96
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T AV R (B SE R R ILEAE G %0 B AR
b, X F AR PRI 4% 8% . 12% ) SCS AR
SRR TR LT,
3.4 SCS Xt %3 K R 520

DAY it TR B 5 A e 4 9% A i I T A T 4
Fr o JULPA G pHi Al pHu () B B AT L 4 A Jo
4 . NIESERXS LA pH 7E 6~ 7, Bl th T
WA pH TR % 5.4~5.6, 5 BRI+ A#F
FEER B R, & HZ AL pHu F1 5% L pHi, pHu
LSRR E; TR 410 L pHi & 35 % T % 1R
4 HIZE WA IR A pHIEFN (6~7) , XKW
TR R A I SCS X Y Y LA pH JEHE 1 |

WLPA Z 7K 1 3R LA 20 S0 57K 4 14 1
2R F K KRR A R EFR bR E ™,
T KA R R SRR A B e R 2 7
TR SR, S A mENATE L,
Allen %0 R 5T 26 B, AR 7K 04 2K 28 38 490 K
(N AL = N S hen T PN B e b N I
12% (1) SCS i 35 [ AR AR JBR WL 7K 468 2% 5 1) AR rp s
T SCS XoF ff JIL 2 1A 36 TG 5 i, {HL i 25 R A T R UL
AR, X R IATEFRR A N SCS AT 34 Jin A 5 &R
K7 BEARBE ML A %, IR AT g S SCS 4l
B (Na") 581 (Ca™) JA B 1 (C) B
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et I 22 T AT R SR AT s BB, A R,
TR AR A I SCS e #% $2 /55 M LA JBE ALY 55 41 77,
HAP R RN 12% % SCS AT i 2% 12 55 i AL A% 8
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Effects of Saccharified Corn Straw on Growth Performance, Nutrient
Metabolic Rates, Slaughter Performance and Meat Quality of
Broilers Aged from 22 to 42 Days

WANG Ping' LIU Mengjie'! CHANG Juan' YIN Qinggiang'* LIU Chaogqi'
DANG Xiaowei® GAO Tianzeng®
(1. College of Animal Science and Veterinary Medicine, Henan Agricultural University, Zhengzhou 450002, China;

2. Henan Delin Biological Products Co., Ltd., Xinxiang 453000, China; 3. Henan Guangan Biotechnological
Co., Ltd., Zhengzhou 450001, China)

Abstract: The purpose of this study was to investigate the effects of saccharified corn straw ( SCS) on growth
performance, nutrient metabolic rates, slaughter performance and meat quality of broilers aged from 22 to 42
days. A total of 200 healthy 22-day-old female Arbor Acres ( AA) broilers were randomly divided into 4
groups with 5 replicates per group and 10 broilers per replicate. Broilers in the control group were fed a basal
diet, and others in experimental groups were fed basal diets supplemented with 4% (group I ), 8% ( group
II) and 12% (group 1) SCS, respectively. The experiment lasted for 21 days. The results showed as fol-
lows: 1) the average daily feed intake of groups I, Il and Il was significantly higher than that of the control
group (P<0.05), and the final weight and average body gain of group Il were significantly higher than those
of the control group ( P<0.05). There was no significant difference in feed to gain ratio among all groups ( P>
0.05). 2) There were no significant differences in metabolic rates of energy, dry matter, crude protein, ether
extract, calcium, phosphorus, neutral detergent fiber and hemicellulose among all groups ( P>0.05) . The met-
abolic rates of acid detergent fiber and cellulose of groups II and Il were significantly lower than those of the
control group ( P<0.05). 3) There were no significant differences in dressing percentage, leg muscle percent-
age and abdominal fat percentage among all groups ( P>0.05). The eviscerated percentage of groups I, II
and Il was significantly higher than that of the control group ( P<0.05), and the breast muscle percentage of
group I was significantly higher than that of the control group (P<0.05). 4) The 45 min pH in breaset mus-
cle of groups I and Il was significantly lower than that of the control group ( P<0.05). The drip loss in
breast muscle of group Il was significantly lower than that of group I (P<0.05), and the drip loss in leg
muscle of group Il was significantly lower than that of other groups ( P<0.05). The cooked meat rate in leg
muscle of groups I, II and Il was significantly lower than that of the control group ( P<0.05). The shear
force in breast muscle of group Il was significantly higher than that of other groups ( P<0.05). The redness
(a®) value in breast muscle of group I was significantly lower than that of the control group (P<0.05), and
the a” value in leg muscle of group Il was significantly lower than that of the control group (P<0.05). In
conclusion, dietary SCS supplementation of broilers aged from 22 to 42 days can improve the growth of broil-
ers, increase the eviscerated percentage, but has a certain effect on meat quality, it is indicated that dietary
supplementation of 4% to 12% SCS replace energy feed is feasible. [ Chinese Journal of Animal Nutrition ,
2021, 33(1) .248-256 ]
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