N [F) B 7K ST AP Fh 8 00 1 VPR T B R R 0 AT RS AR KM e T A 2EL R L 37 A A P A 11
Al
LAY HER! skigE" £ & KPR R g 5 Rl
CLATE AR E B R FOT, AL R EY HOR B SIFSsEs %, Jbat 100081;
2BIEEYIMRER CGEED AMRAF, M 646509)

W AW B TEPRTUAS R RE S KT IR b 8 0 1 TR I B RS SR 0 AT A AR K Re . R
PR RN L5 B AL R BRI R . 3B 350 R 1 HES R IR e REALE, BENL N 5 AN, 4
WA DA GERRAR, XTHRZL) « T4l (GERRIARR0.5% PRI REEE 352D T4 (B
Al AR+ 1.0% PR BERE 52D VAL CHEREPARRFRAIR 0.21 MI/kg AR RE+0.5% F1ERE %7 B
B RV A CRERLARFRMR 0.42 MI/kg ARBTRE+1.0% AT RBE RERE 7)), B 7 ANE
2, HAEL 10 X, Kl 42d. SR ER: 1D 21 HES XG0 5 DO 2 &A1,
HAb S AR AT TH g, AT R R (P<0.10) o SxHRAIMLL, 1T 4LV AAFRS 22~42
HEd R E A TGS (P<0.10) , TTAHRMELGAE 1~42 HRMK T XA (P>0.05) . 2) 5X§
HRZHEL, IVAHPIFRS 21 HIRIEIR R REREK (P<0.05) , VAR GIENEZRLE 21 HildH 42
FHEA PG (P>0.05) o 3) TAARERIN (PRSI BERE R 05 PAAT XS LT 2 1 AR A
PRER LEF. F5AIRE S M AEE (P>0.05) o 4) 21 FESEF, I8 4L A T30 1 3% 45 Bk
HIKE E A YIEE (GSH-Px) FEMERAL, HEZFWRT THMNVA (P<0.05) ; FiXIHNITS
I 375 AR A A 1 5 v TR R AL (P<0.05) T 4LANIV 4 A7 1 375 i B R Ak g
(T-AOC) &3 & T XA (P<0.05). 42 HEER, F 504 A MG T-AOC 83 & T Xf
M (P<0.05) o ZE L, AFEREEKFRPEN 0.05%~0.10% H IR R SR ] $R = A
RO E, g REL, PERENER, RmiEhieEibae .
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BRI RAE TR E BRI, Sl B ERETR . AT EE . DIKE SRR TR
T A B R B R /). A B R Ry £, MU A&
FB. SRR 5. BAERSERR, EEANEELEKARMZIR. HBMARmAEK
74 BERRE IR CAEAE . AR, 2B PRaus el RSPIES Y A3 22 R, AT
e BV BOIR DL, SR PINRE /), SeE AR . MEOVET B R IR Y, B
P REE FR NS AT XS AR A RE LA (R BRI S2 R H R 1 8 RGBT 78 J0HR R 3 R 1
B S Z P ACBERIEVE RSy, ReRBES I E TR BT AR, 7E PR A & KT
AR ERTRR R SN PR I RS SR e A5 0 AT XS AEKOR B B (e A TR DL ARAE, Rl e
ARBRE R ATE R . B, AWFFDABRGEAE KW B R R i), Rgiti
SEBRAFE AR, PR BERS IR POAT R AR PR o IR 5 5 B I 375 A A A A 5 0 B i
Fdt— ke JLAEARACI R AR b S A I RCR SRR 1 TP R I RESS SR D0 AT XS R A A AR
PR RREFI 2R, D 190 R I B8 55 R P S T A X8 S B A 7 e R B S R AR AN S 3%
1 MESTE
L1 W7 SR

PRI B 15 7740 B BB A A R BOR. Gl A BR A )54l B IRy CSED:
FHLR 0 75 5 824.80%, MR & 585.85%, HIAF4ES 5813.91%, KD & & N9.15%,
K& EN10.60%, BT RHE & 2 2.20%, H &5 KM & = 92.80%, & RMARUREHN10.82
MJ/kg.
1.2 a5t 5l R

KRR T BRI T, B e 52 3k s N AT XS A4k 350 R, BEHLIT AL S 4L, 7
A T CGERVEAR, XD . [T GERIER0.5% MRz BE5 5740 o T4 (GGl
TAIAR+1.0% PR RERE RE RS 20D« IVAL CERBERIRRBEAR 0.21 MI/kg AR BE+0.5% TR Rl I B 15
FEPD AV 2 R R FEAS 0.42 MU/kg ARSI RE+1.0% EPRERE BERS 7D , BH 7 ANES,
BAEE 10 A3, W wit AR 1. FEPHRACH 2 1 e N RS E AL AT b AR #E(NY/T
33—2004) (OUEFRbRAED) Hof, AL RS E TR AR 2.

#1 R

Table 1 The design of this experiment

2H ) 1~21 H# 1 to 21 days of age 22~42 Hi% 22 to 42 days of age

Groups Rt RE FHPRERE R IR YD Yeast AR fE FHREEE RERE 7Y Yeast




ME/(MJ/kg) culture of white distiller's ME/(MJ/kg) culture of white distiller's

grains/% grains/%
I 12.35 12.77
i 12.35 0.5 12.77 0.5
1 12.35 1.0 12.77 1.0
v 12.14 0.5 12.56 0.5
\ 11.93 1.0 12.35 1.0
R2 VAR E TR OAFJERTD
Table 2 Composition and nutrient levels of diets (air-dry basis) %
%% Content
1~21 H# 1to 21 days of age 22~42 Hi% 22 to 42 days of age
IiH Items 14 M IE:) VA Vi [4 I [1IEE VA VA

Group Group Group Group Group Group Group Group Group Group

1 i il I\ v 1 i 11l I\ v
J508} Ingredients
Ek Corn 56.410 56.110 55.790 57.080 57.400 60.120 59.760 59.350 60.970 61.735
G Soybean meal 32500 32300 32120 32200 32200 27350 27210 27.120  26.880  26.500

SEAFH1 Rapeseed meal 2.000  2.000 2000 2000 2000 2500 2500 2500 2500  2.500

FOFFH] Cottonseed meal 2000 2.000  2.000  2.000  2.000 2500 2500  2.500  2.500  2.500

il Soybean oil 2930 2930 2930 2060 1250 3780  3.780  3.780  2.890  2.000
PESUS CalPO, 1910 1910 1910 1910 1900  1.640  1.640 1640  1.640  1.630
F¥) Limestone 1230 1230 1230 1222 1220 1140 1140 1140  1.140  1.140
fr#h NaCl 0300 0300 0300 0300 0300 0300 0300 0300 0300  0.300
DLES ¥ DL-Met 0220 0220 0220 0221 0220 0130 030 0130  0.134  0.136

LR TR E R £h
0.140 0.140 0.140 0.142 0.150 0.160 0.160 0.160 0.163 0.172

L-LyseHCI

AR Thr 0.040 0.040 0.040 0.045 0.040 0.060 0.060 0.060 0.063 0.067

AEAEZ TR AL Vitamin
0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020

D
premix!

FWURTFRE Mineral 0200 0200 0200 0200 0200  0.200 0200 0200 0200  0.200



Y
premix?

S ALNET, Choline

chloride

0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100

SHLL [ty
Yeast culture of white 0.500  1.000 0500  1.000 0.500  1.000  0.500

distiller's grains

A1 Total 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000

H75/KF Nutrient

levels®’

isHhe ME/(MJ/kg) 12.35 12.35 12.35 12.14 11.93 12.77 12.77 12.77 12.56
HEEHR CP 2200  22.00 2200 2198 2205 2015 2015 2015  20.15
5 Ca 1.00 1.00 1.00 1.00 1.00 0.90 0.90 0.90 0.90
A AP 0.45 0.45 0.45 0.45 0.45 0.40 0.40 0.40 0.40
IR Lys 1.15 1.15 1.15 1.15 1.15 1.05 1.05 1.05 1.05
ERAE Met 0.50 0.50 0.50 0.50 0.50 0.40 0.40 0.40 0.40
S Thr 0.75 0.75 0.75 0.75 0.75 0.69 0.69 0.69 0.69
BEIR Try 0.24 0.24 0.24 0.22 0.22 0.20 0.20 0.20 0.20

0.100

1.000

100.000

12.35

20.15

0.90

0.40

1.05

0.40

0.69
0.20

U g K TR AT Se A AR FE £ Vitamin premix provided the following per kg of diets: VA 12 500 IU,
VD;25001U, VE 151U, VK32.65mg, VBi2mg, VB, 6 mg, VBi;0.025mg, WMEE pyridoxine 8 mg, “E
W% biotin 0.35 mg, MR folic acid 1.25 mg, ZFMREY calcium pantothenate 12 mg, HHEZ niacin 50 mg.

2 )R IR R AT s AR R i Mineral premix provided the following per kg of diets: Cu (as copper
sulfate) 8 mg, Zn (as zinc sulfate) 75 mg, Fe (as ferrous sulfate) 80 mg, Mn (as manganese sulfate) 100 mg, Se (as
sodium selenite) 0.15 mg, I (as potassium iodide) 0.35 mg.

VRPN AH . Nutrient levels were all calculated values.

1.3 EFREH

R KH 4 EFFE (90 cm x 90 cm x 40 em) , FLkaURoKkEs, HHEXE. K. &
AEIAAT 3 d FR 35 C, LUSEE RFE3 CHZ 24 CIHIR: 1~42 HISHFFSE 24 h B (15~20
Ix) o WERARET, MR IR TR EAR R, W S R .

1.4 fEbrillsE
141 KR
WA AT 21 RAEE 42 R, UEEARA, TEMREGR, HEFEE, P HEE



(ADG) ; RIu i A E N B, idsAekbeE, tHERIATH (1~21 H#g) . 5 (22~42
Hi&) o 4 (1~42 Hi%) HFHHREE (ADFD FRLEL (F/G) 5 & RIDFEIET: HHL,
RV AE
142 ALK

ST RIS 5 21 RANES 42 K, 5 B 5 BN BT G PR E 1) 1 R RS fE s,
SrE UL, BRVURIIENR, #2ERKE B M2 A K& AR H 00 R v S A e
Faie, BRMLEABEAE R . Bk AT

SR (%) =100x 44 2 /52 Al A 5

FRLEE (%) =100 fia L5/ 4x 1% i 26

BRALZE (%) =100 581 /4 4 i 2

JERE# (%) =1000xJEEHE/ (At E+ENEED .

A, TR ERREREEETEE 120 JFIEE.
143 AR

WIGEE 42 K, FEEIRI 1 R E B % 5 R AR B S, 8 20 (Ul AL 5 1A o
i (pH. /KRG, ZZEIRMEIY S o PRI SARFRIE 775 S IR D AR O J7 %
144 MIEAAIRRR

WIS 21 MG 42 K, FFEFEI | RAEHIZE S E WA, SR S
mL, 3 000 r/min &> 10 min & M35, EEBRDET 1.5 mL BO0EF, —20 CAREEAE.
M SEA (TP & ERAXIRENE, MiEAEA (ALB) & 8K IR P S e ,

M5 RIR (UAD & Bk R B WA B IE I, IS LS (CREA) & B RHAIE
/é\

WRER ELEGEDIE, MEES (Ca) & ERAIABH MRS S LL kg, MigEsE (P) SER
PR IR 7 B A IR L (32 o 5T &0 B P U B TAREWE JT T, fE CHEM-5 BLf 5 3)

FEAR ST BT R SE

MIFFTEA SRR B 5E IS TP A e H o Al (GSH-Px) Tl PEALE 8L
REJ) (T-AOC) , FEMERE S AL Mg il e B A A B ik g (SOD) iE M, AiARE b Z IRk E
Nl (MDA) & e I K pa md B A R mE o Brilon) e, 4 BT e U0 I A
1.5 Bt

G2 Excel 2016 4B, SE ] SPSS 16.0 (1] one-way ANONA #4775 2 /3 # 7% F Duncan
RIEHET Z HELE, P<0.05 NZEREE, FRUFEERMEZELRR.
2 GRS



2.1 TR REER KPR s o TR P B R AT PR XE A A A R FR 52 T

Wi 3 froR, ANIR]BE S 7K PG A I T R R 7R R B S R AT RS 21 HESA
42 AR (P>0.05); AT 21 HEAE DU IRAL C T 24D &A%, HAb SRS AT T (P>0.05);
ExtHEAL L, TIPS 21 H SR E A =358 5.(P<0.10). %41 ADG 1 ADFI 7£% 4 &
W% 2 7 (P>0.05). ST, IT4LMIVAL AT 22~42 HEE F/G 4 AT BE{K(P<0.10).
AT, TS A KB RAR, (H& ALY T &3 % 57(P>0.05).

#3 KM

IRV DA AR RN 1 TR e RS TR0 PR AS A A P RE K 5

Table 3 Effects of dietary yeast culture of white distiller's grains in different energy level diets on growth

performance of broilers

Wi H A5 Groups P18
Items I II 11T v \Y P-value
21 HigfAE
877.57+14.17 888.17+16.02 899.86+13.45 881.17+17.29 879.00+18.56 0.15

BW of 21 days of age/g
42 HigfAE

2 832.65+52.81 2821.29493.97  2851.69+135.85 2 832.81+129.68 2 866.89+64.43 0.98
BW of 42 days of age/g
1~21 H# 1 to 21 days
of age
I HGE ADG/g 39.33+1.91 40.01£0.76 40.50+1.24 39.40+1.28 39.38+0.78 0.58
FHJH X ADFlg 51.80+2.32 53.14+1.40 54.55+2.90 53.24+2.85 52.38+3.45 0.61
kL& F/G 1.31£0.02 1.330.03 1.35£0.06 1.35£0.12 1.330.10 0.85
BT Mortality/% 5.71+7.86 1.43+3.78 2.86+4.88 1.4343.78 1.4343.78 0.95
22~42 H# 22 to 42
days of age
T HEE ADG/g 93.05+2.95 92.04+8.22 92.94+8.00 92.40+11.28 94.69+3.18 0.28
FHHR &R ADFl/g 185.09+23.31 174.41+4.53 180.78+3.10 175.55+9.96 183.87+7.86 0.22
L& F/G 1.99+0.24 1.89+0.22 1.95+0.17 1.90+0.13 1.94£0.12 0.12
T2 % Mortality/% 2.86+7.56 1.43+3.78 2.86+7.56 2.86+4.88 5.71+7.87 0.25

1~42 F# 1 to 42 days

of age



FHHEE ADG/g 66.15+2.26 66.03+3.24 66.75+3.92 66.30+1.80 67.10+2.45 0.54
FJH X ADFlg 119.22+5.08 113.16+2.32 116.07+5.35 114.74+4.92 117.51+1.98 0.27
KELH F/IG 1.80+0.13 1.71+0.07 1.74+0.09 1.73+0.02 1.75+0.05 0.41
BT2Z Mortality/% 8.57+15.42 2.86+4.88 5.72+7.87 4.29+6.90 7.14+7.87 0.13
AT B B bR AN NS 7 BE R 22 5 (B35 (P<0.05) , AH A BF s T 5 B R0R 22 e A 3 (P>0.05).
SR
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 AN REE KT ARAR R R I TR R B AT AT RS R 4k 2EL RS R PR i R PR
W 4 R, SALRAFNS 21 HRe RO IR 3 72 7 8.2 (P<0.05), At A4 i bn 25K WL 2. 2%
B(P>0.05), SXFHRALLL, 21 HESHS, VAL XO R 5 8 2% FEIR(P<0.05); VARG E
JEZRAE 21 HESH 42 iR 2 FEIGES, (HARIXB| G 82K (P>0.05). SXTHRAMEL,
TR VSN 5 PR T RS TR0 A T %% 0 AR (pH W7k 2R . 2R BHURAIBTYI 1) R 0
FH(P>0.05),
T4 AFBEEIKP AR I E R T RE R IR0 AN IR A 4L 2 P it J5 PRI 52 )
Table 4 Effects of dietary yeast culture of white distiller's grains in different energy level diets on carcass
composition and meat quality of broilers
i H %] Groups P1E
Items I 1I il 1Y \Y P-value
21 Hi#% 21 days of age
RGN G Dressing
71.69+3.34 72.34£5.94 71.16£5.64 72.30£5.08 70.77+6.59 0.98
percentage/%
L% Breast muscle rate/% 21.76+1.74 21.34+1.03 21.72+1.34 21.92+1.62 21.38+1.93 0.94
BEWLZ Leg muscle rate/% 17.83+1.55 18.84+1.26 18.42+1.96 18.76+1.25 18.63+1.19 0.71
fliE% Abdominal fat rate/%.  15.17+2.85° 15.16+3.16° 14.58+2.11° 11.430.98° 12.20+1.95% 0.02
42 Hi#% 42 days of age
EoRRE L G Dressing
68.02+1.51 67.25+1.18 68.78+1.14 68.37+£2.37 67.99+1.36 0.48
percentage/%
L% Breast muscle rate/% 30.82+2.05 31.62+2.15 29.67+2.50 31.53+2.97 31.50+2.23 0.51



BEWLZ Leg muscle rate/% 22.07+1.60 24.13+1.56 22.26+1.95 23.38+2.06 22.45+0.97 0.12
EE % Abdominal fat rate/%0  20.34+2.51 19.89+3.89 18.68+3.21 18.66%3.59 19.10+£2.35 0.09
42 H#$ P Jili Meat quality
of 42 days of age
PHas min 6.37+£0.20 6.34+0.20 6.34+0.27 6.28+0.18 6.36+0.14 0.93
pHaan 5.92+0.06 5.88+0.18 5.90+0.14 5.98+0.33 5.91+0.10 0.89
ApH 0.46+0.19 0.46+0.11 0.34+0.15 0.40+0.18 0.44+0.22 0.69
W7K45 2% Drip loss/% 7.21+1.58 6.74+2.06 7.89+1.44 7.20+2.47 7.08+0.55 0.84
B IR Cooking loss/% 7.42+1.61 6.81%1.11 7.3242.13 7.80+1.05 7.36+2.18 0.90
87171/ Shear force/N 19.36+5.46 18.51£2.13 19.72+3.97 17.61+3.79 20.81+5.80 0.73
2.3 TR REER KT AR s o R P B 5 R DR PR XE IS AR A A s S
W 5 PR, RGN E AR RESE R AR S IS S . HEE . RER. VLB,
B AN S B I AN 25 (P>0.05) 0 21 HESES, TITZHAN V 2H PAATXS I35 S i 7 B O e
A EHP<0.10). XFTHRA R 21 HES MG & &M 42 B MG S =R, VA
e, AHZH A ZE AN B3 (P>0.05)
K5 ARRE R ACT IR AN R R RS TR0 A A X L A AL FE BR IR A
Table 5 Effects of dietary yeast culture of white distiller's grains in different energy level diets on serum
biochemical indices of broilers
H s 5] Groups PfA
=
Day of P-value
Items I i 111 \Y %
age
MEH 21 17.89+4.81 19.55+4.97 21.88+5.90 18.71+3.53 20.8746.13 0.09
TP/(g/L) 42 25.24+4.67 25.19+6.66 23.86+4.99 25.07+4.19 28.35+8.27 0.69
HEH 21 12.26+1.71 13.21£2.26 13.15+1.18 14.1742.28 13.45+1.72 0.38
ALB/(g/L) 42 14.44+1.28 14.31+2.07 13.93+1.81 13.76+1.83 14.70+2.25 0.87
JRER 21 356.11+112.32  323.29+143.90  361.43£171.71  296.14+49.54 313.43+58.76 0.52
UA/(umol/L) 42 144.33+58.62  145.57+48.79  148.43+48.17 168.43+61.78 161.86+67.42 0.90
LT 21 9.52+4.44 14.24+7.63 11.41£6.07 13.97+9.80 15.28+8.49 0.58
CREA/(jumol/L) 42 11.21+8.06 11.36+8.90 10.99+7.95 14.96+12.15 16.59+10.05 0.71



5 21 1.88+0.32 1.95+0.16 2.09+0.28 2.09+0.27 2.13+0.23 0.13
Ca/(mmol/L) 42 2.15+0.20 2.14+0.31 2.17+0.19 2.21+0.14 2.26+0.31 0.86
% 21 1.58+0.16 1.81£0.37 1.650.17 1.61£0.36 1.66£0.21 0.60
P/(mmol/L) 42 1.83+0.37 1.98+0.60 2.01£0.42 2.13+0.50 2.23+0.55 0.12
2.4 AN R B KT PRDAR AR I R I R IR0 P XS I B A A TR A R R e
Wk 6 frox, &2 B AT XS ML BT AT bR 22 S R . 21 HIERI, S HEZH AT R 1L i
GSH-Px Wi Ak, ZZF T LA IVAHP<0.05); 42 HESH, &40 A I E GSH-Px
W ZE AN B (P>0.05). 21 HESES, #5040 AT G ML SOD v P35 18 3% T %) B 40
(P<0.05), HHIVHEE; 42 HER, S RS ITE SOD ik 2 7 A 5.3 (P>0.05). 21
HESH, SxHZEM L, TTAMIVARIFASIME T-AOC & =(P<0.05); 42 HESH, i
AT S IS T-AOC 158 3 & T X R 41(P<0.05). S 4L AT IS ML MDA & & % 5 AN 3%
(P>0.05).
6 AEREE KRR A RN PR R B SR AT LI B A AR bR 950
Table 6 Effects of dietary yeast culture of white distiller's grains in different energy level diets on serum
antioxidant indices of broilers
Hig il Groups
TiH P1E
Day of
Items I II 11T v \Y P-value
age
A H R S A 21 627.54+37.76"  718.54+£87.07°  671.50+30.12®  692.65+17.53° 671.14+44.66% 0.03
GSH-Px/ (U/mL) 42 705.77£56.66  680.33£11.94  675.60£31.07  724.06+708.63 672.92+35.69 0.16
A A g 21 57.8243.65¢ 70.39+3.19% 67.22+4.12° 76.06+1.80° 65.91+4.76° <0.01
SOD/ (U/mL) 42 68.87+3.07 71.15+3.90 70.32:+4.48 76.96+4.52 70.57+3.91 0.45
7 21 4.09+£0.25 3.62+0.60 3.2540.35 3.77+0.78 3.46+0.50 0.14
MDA/ (nmol/mL) 42 3.47+0.21 3.31%0.31 3.49+0.48 3.33+0.14 3.60+0.27 0.67
SPUEALRE 21 7.57+0.92¢ 9.09+0.24° 7.63+0.55° 8.42+0.68° 8.13+0.54b¢ <0.01
T-AOC/ (U/mL) 42 7.01+0.29¢ 7.65+0.24b 7.62+0.57 8.90+0.37° 7.75+0.80° 0.01
300w

3.1 A[FIREER KPP s I R B B R0 A A RS A PR RE A R

W BRI R 1 R AR A QU P M AN 225 B I FR R SRR R B, — A (T i B A



FORBER NG, AT SRR E DRI, R E s T, (e Eh g K
BB TR, PSR P IS I R IR AR R R AT B, SUERELL,
PEARSEI A o 2240 KR A YRS TR AN TR 2.5% 81 5.0% 1) B B 55 72 0T 42 i 4EXS 1 ADG, 1
LMK F/G, RmREFEN. Y SO RN, BRI R E R & RS ADG fil ADFI,
0.15%F01 0.20% 8% B F-f v BRI, R T REREZ. 5L EREIREAR—
B ARFFRY, FRGE I 0.5%F1 1.0% PRI RERS SR P03 vl 4 i AT RS (RIS 2, ot il
BRI, ARBE R KPP 0 PR I B 5 R )t B G AR KPR RRIOAE T, FRAIE
E FRACT U M TR, SRORTEAR AR IS TR RN T 0.5%~1.0% [ T RE I BE 85 7%
VYRR G . S0 T R RERE SR R AR KA LB i AN 2, 45 8 ARG
2 RAT NI FUIGE, FIRER i T RERES IR S e R . AR ANICRISE
BB RSy, RN F SRR I E R RIFEN, i AR EEREM, A
TG TE R o B BEES R P 0 3 I B I il Py RV STIS RE, (R PREEURUE Y
R, MEAMESI I RE T AR R A SR AR M A LA AR, AT 4R
BRI R e B, ARHEXS AR B, SRR RS R oy B A%, RIEDIRER) 205
PR H WS, EAIZ EAAE BRI P RE R fAR AT i, R — PR R . ABth, Bl
WIS R FOIRDL R, TERWIEIR, TR R RERE SR AL AP RS JE TR B A, 5 04 550
RS IR — 2, UESE T BRI BRI IR 1 P 0 0 P AT XO A JFURT 4705 ¥RE
3.2 NIV B EE KT U AR R 0 1 R SR AT PR X IR 2L S % A R £ 5

HAT, AN O EERERE T2 1000 52 85 Ja 44 2E RSO RTL IR o J53 5% W) 77 T 65 /20 6 240 PR AFF 2 4
o ARIGrh, PR REE TR PRI AT R L LSRR L3 A B R,
R X P S UL PR 7= i T A R R AV P o TS RV I (0 DR 1 B 7 ) 281 1) s 2
BEMCT AL, 5 R BB IR A M TR 2 G o B, 3 5 TSI 5 3R W I B
B IRV REAR PUAF IS M b o H Il = R AR A IR B A 0 & B0 — 8, SR TR RERE R
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Effects of Dietary Yeast Culture of White Distiller's Grains in Different Energy Level Diets on
Growth Performance, Carcass Composition and Serum Biochemical Indices of Broilers
MA Youbiao! ZHOU Jianmin! ZHANG Haijun'* WANG Jing! WU Shugeng!* QI
Guanghai' LIU Jianzhong? LYU Liang?

(1. Feed Research Institute, The Chinese Academy of Agricultural Sciences, Key Laboratory of
Feed Biotechnology of Ministry of Agriculture, Beijing 100081, China; 2. LOAD Biological
Environmental Technology Co., Ltd., Luzhou 646509, China)

Abstract: The objective of the current study was to investigate the effects of yeast culture of white
distiller's grains added in different energy level diets on growth performance, carcass composition
and serum biochemical indices of broilers. A total of 350 one-day-old male Arbor Acres (AA)
broiler chickens were randomly allotted into 5 groups with 7 replicates of 10 birds each. Chickens
in 5 groups were fed a basal diet (group I, control), the basal diet supplemented with 0.5% yeast
culture of white distiller’s grains (group II), the basal diet supplemented with 1% yeast culture of
white distiller’s grains (group III), the reduced 0.21 MJ/kg metabolizable energy basal diets
supplemented with 0.5% yeast culture of white distiller’s grains (group IV), and a reduced 0.42
MJ/kg metabolizable energy basal diets supplemented with 1.0% yeast culture of white distiller’s
grains (group V), respectively. The trial lasted for 42 days. The results showed as follows: 1) at 21
days of age, the average body weight of broilers in control group was the lowest, and tended to be
significant lower than that in group III (P<0.10). The ratio of feed to gain (F/G) of broilers in
groups II and IV was partially decreased during 22 to 42 days of age compared with control

group (P<0.10), and the F/G of broilers in group II was lower than that in control group during 1
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to 42 days of age (P>0.05). 2) At 21 days of age, the abdominal fat percentage of broilers in group
IV was significantly lower than that in the control group (P<0.05), while the abdominal fat
percentage of broilers in group V was numerically decreased at 21 and 42 days of age compared
with control group (£>0.05). 3) No significant difference in serum total protein, albumin, uric acid,
creatinine, calcium or phosphorus content of broilers was found when diet was supplemented with
yeast culture of white distiller’s grains (P>0.05). 4) At 21 days of age, serum glutathione
peroxidase (GSH-Px) activity in groups II and IV was significantly increased compare with
control group in which was the lowest (P>0.05). The serum superoxide dismutase activity of
broilers in experimental groups was significantly increased compared with control group (P<0.05),
and serum total antioxidant capacity (T-AOC) of broilers in groups II and IV was significantly
higher than that in control group (P<0.05). At 42 days of age, T-AOC in experimental groups was
significantly increased compared with control group (P<0.01). Overall, dietary 0.5% to 1.0% yeast
culture of white distiller’s grains can increase body weight gain, improve feed efficiency, decrease
the abdominal fat percentage and increase the serum antioxidant ability of broilers.

Key words: energy; yeast culture of white distiller's grains; growth performance; carcass

composition; antioxidant ability; broiler



