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e R E BEIRERE B BB VLA G /R T 524
Kiidy, 4ifE 50%
1.2 R+ 58 AR

KA 3 x2 T8 LA I, & 3 4
Tk DDGS /K (0.15% 30% ) 1 2 42 E

KA (10,210 mg/kg) o M HCF A H (60 =
2) kg Ak x K& x R” ZJu AR CNEFH 48 k(4
B 1/2) SRR AT L O 6 AL, A
H8ANEE, FIEE KM, Rl 42 d,

Z I [ NRC(1998) JIL 5 4% & J+ i 2 1 i
Fok DDGS #3735 4 0, 15% F1 30% ) 3 F
IR AR, A RS IR LR 1,

1.3 AFEBESHERRE

T A 2R AL A R 5 A 5 AR 3 1 3 b E
1o R, 5K 8:00 H118:00 #5612 1
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Table 1 Composition and nutrient levels of experimental diets ( air-dry basis) %
KB KA R B R KA R B
oo AEPEIE ek AR KT

Ingredients DDGS supplemental level/ % Nytrient levels?) DDGS supplemental level/ %

0 15 30 0 15 30
TG A A K Ho ] 5% DDGS 15.00 30.00 VH{kLAE DE/(MJ/kg) 13.89 13.90 13.89
Tk Corn 78.86 73.30 67.61 {UiilfE ME/(MJ/kg) 12.92  12.94 12.94
¥ Soybean meal 19.00  9.50 HEEH T CP 14.55 14.54 14.51
f1#} Limestone 1.10 1.23 1.24  HigH; EE 3.12 4.01 4.90
WEER 45 CaHPO, 0.23 A L% B DLys 0.61 0.61 0.61

WA MR EhR 4L Lys - HC1 (98% )  0.01  0.17  0.33 W ¥fb@ & DTry 0.13 0.11 0.10
- AH LR IR + AIH ALt R
1 i b s b .
{65 R Eh R 4L Try - HCI (98% ) 0.02 DMet + DCys 0.42  0.44  0.46
£k NaCl 0.30 0.30 0.30 W} {bIR&EER DThr 0.47  0.43  0.40
Wik Premix" 0.50 0.50 0.50 45 Ca 0.51 0.51 0.51
431 Total 100.00 100.00 100.00 Ak TP 0.37  0.40 0.46
AR AP 0.17 0.20 0.27

DR R BT s A 44t The premix provided the following per kg of diets: VA 7 600 IU, VD, 1 500 IU, VE 10 mg,
VK, 2 mg,VB, 1 mg,VB, 3 mg, VB, 1 mg, VB, 12 pg, 44 % biotin 30 ug,iZ BL4%5 calcium pantothenate 7 mg, M-fiR folic
acid 0. 4 mg, {HfiR nicotinic acid 12 mg, & fLIHH choline chloride 1 g,Zn 105 mg,Fe 100 mg,Mn 45 mg,Cu 20 mg,10.3 mg,
Se 0.3 mg,

2 B F KK E{E . Nutrient levels were calculated values.

TRl SR 6 25 e, B 2 1 U A AT Y 6 Sk
U #5H URE e 2R AT ) 52, AR )5 2 h W ERCZE N
AT e WL T P S P o
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L4l ARPEREN E

I8 T e R 36 45 T i 2 i) 0 5 4 Sk 1 1Y
VIR ORI kA HE MR, TR &
A2 H I E (ADG) -4 H R & it (ADFI)
MR E L (F/G) .
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1.4.3 [R5 B e P <0.05 Fh 22 5 102 Ve R W br e
pH: A it pH it (DHS-2F) M 25 A f4: H ™
Minolta Chroma Meter Il 4 [ 3f & B {2 ; 374 2 & B
T3 ARAEAO R 2= BE i A9 C-LM3 BUBUSE A E s 2.1 Ek DDGS fZ 4 X E K EXMEEREK

KB : S B8 NY/T 1333—2007 (& & A i sl
SEJTE) M AE 5 RI A4 : B B 3G H NPPC L
AR E
1.5 HiEsit

K FH SPSS 16. 0 Gt 1+ # A4 ) — e 4R 1k 455 7Y
(GLM) & 7 Xk g0 £ 48 17 W R 2R O 25 0 i, OF
FH Duncan [GiE 1T 2 E L, 45 R UK 4T
i = V¥R fE iR (SEM) £, G0 18 AL 40 45
DDGS 80 4k A= 2 BN S — 35 19 BLAERL N , LA

e 0pEA

Tk DDGS gkt % E K & 5 A K
REIM 52 WL 2 AR T T, £k DDGS 7K %
JEERH V¥ A EMEELZ WAL E (P>
0.05) fHXJ P H R & &Pk E(P=
0.006) , V-3 H R £ & i & 15 # £ >k DDGS 7K
I INTIREAR . 4EAE R E K P & E Kk DDGS Al
HeEREMEAEX P HME P HRERA
R YR 8 2 (P >0.05) .
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F2 EKDDGS M#4LER ERFHEEFEZEK AN
Table 2  Effects of corn DDGS and VE levels on growth performance of finishing pigs

FOR KNG Y K FERT 915k -F- DDGS supplemental level/ %

P {8 P-value
0 15 30
KRB
H MEKEBEAE BEXERERE BEKEMERE  sem L EIK .
VE VE VE VE VE VE e #HiAHERE %% y
10/ 210/ 10/ 210/ 10/ 210/ e VE
(mg/kg) (mg/kg) (me/kg) (me/kg) (me/ke) (me/ke) D AR E
DDGS DDGS x
VE
145 Initial weight/kg ~ 58.14  57.98 58.95  58.30 58.67 59.10  0.414 0.697 0.882  0.870
& Final weight/kg 91.90  92.00 91.83 91.63 90.87 91.86 0.454 0.857 0.756 0.849
FHHIE ADG/g 844.08 850.63  823.25 833.40  805.00 819.00 11.650 0.451 0.664  0.991
V¥ HREi ADF/kg  2.67° 2.69° 2.56®  2.53% 2.45"  2.49™ 0.025 0.006 0.894  0.857
BEH F/G 3.17 3.16 3.11 3.04 2.99 3.07  0.046 0.466 0.938  0.779

TR B AR ARG TR 2253+ .3 (P <0.05) , A FRRE FREFR R Z 5700 # (P <0.01) o R .

In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference (P <0.01). The same as below.

2.2 E X DDGS FA# 4 & E /K F 33 BE & % IR &
AR R M

Tk DDGS FlgiA: 2 E K% R & 58 IR AR 5
JR M WL 3, MFRH I AT, £k DDGS FiZiA:
R EACEXEE RN B E K E g 525
PRRHE T IELJEE B B 3 25 R IR L 1o B 5 i) 2 A d
FE(P>0.05), g bl % 17 DDGS 7K F- 1)
B Ak & Thm (P =0.001) , A4 4 R E K
X g i LE C B E R (P >0.05), £k
DDGS F14EH: Z E 7K P4 DL 48 A5 19 5% i G i 2%
LHAEH(P>0.05)

2.3 EKDDGSHIELEREKEXNEERERA
an JiR Y 22 i

F ok DDGS F4iA: 2 E K EX IR 5% N 5 s
M2 LR 4, AR H AT A, £ oKk DDGS 7K F X%
pH ZERE(L") (LR (a™ ) EJE (D) By Y] J) (i
KRR A Vo A B % (P >0.05),
4eE R E KX pH U AEA (LT (a” [b" ) FIRHLA
W WA B2 (P >0.05) , % 8741 5 FiE K45
RKARM R (P <0.05), %ok DDGS 4t &
E 7K V19 B AE X DL LA bR ¥ A B 3 (P >
0.05),
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TR R S IR [ K F- (0,10% ,20% ,30% ) & K

3 4 it DDGS X} -1 H 14 5 5% 1 A . 3% ; Gaines %'~
3.1 EXDDGS FIE4EZEKFEMEETEERK  HE , AEFEHEFERPEM 30% £ K DDGS Xf-F
e3= 3 0EA ) YIHWHE RO 0, A s RS FidiiE

TR 2Kk DDGS 7K % IE & 48 A= K e 52 )
(RG22 B 45 R R 5, Linneen % ff 5%
R A K E IR AN 15% £ Kk DDGS

H— 3, (A A 4516 M 5 9 4 3E , Whitney 251
TEEKIEF AR ST 20% ~30% %k DDGS
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Table 3 Effects of corn DDGS and VE levels on carcass characteristics of finishing pigs

TR KPR A S L] P 7K SF- DDGS supplemental level/ %

P {H P-value
0 15 30
FK K
I < K i
#H MAKEREFE MBAKERELE BAEERELE  seM MK ol
Items E e Hom]
VE VE VE VE VE VE T K Y EE V) x
0/ 210/ 10/ 210/ 10/ 210/ s yg W
(mg/ke) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/ke) i AR E
DDGS DDGS x
VE
B . 92.00 91.73 91.70 91.76 91.25 91.85 0.385 0.946 0.869 0.899
Slaughter weight/kg
e o . 71.75 70.97 70.50 70.63 69.63 70.13 0.607 0.624 0.966 0.910
Carcass weight/kg
%$$ 77.98 77.34 76.85 76.79 76.24 76.37 0.477 0.522 0.846 0.948
Dressing percentage/ %
LALSAES 88.25 87.00 88.25 86.25 86.00 85.75 0.569 0.432 0.319 0.813
Carcass length/cm
1
% Hj] 4.05 3.93 4.03 3.88 3.70 3.73 0.104 0.506 0.646 0.967
First rib
WEEE 0,
Back fat . 2.50 2.43 2.55 2.50 2.35 2.43 0.044 0.441 0.479 0.993
) Tenth rib
thickness/ L
cm Ei}ﬁﬁ.jj 2.80 2.77 3.10 3.03 2.90 2.93 0.074 0.327 0.780 0.992
Last rib
SE-14 Mean 3.12 3.04 3.23 3.07 2.98 3.03 0.046 0.455 0.344 0.865
A 5 1.50 1.48 1.54 1.50 1.51 1.48 0.009 0.328 0.061 0.861
Leaf lard percentage/%
HR LT FR
Longissimus muscle 41. 34 40.71 41.93 42.14 39. 54 39.22 0.440 0.063 0.783  0.928
area/cm’
Wi{E Todine value 66.87*" 66.88"  68.56"™ 68.58"" 70.64" 70.66° 0.325 0.001 0.983  1.000

Xu %R Fu S RS 20, 8
H 5Kk DDGS 5 i Bfd A 1 7 I 17 2 H R
B AMEREAR, X 5 AR 45 R A — 2, R s
-8 H R BRI (A MR Ok DDGS K- (93 i

T 35 J I, e 7 10 mg/kg 4E4: 3R E K |,
30% (¥ £k DDGS HEA N E K DDGS 41 i %
A%, {H Whitney 25  Gaines %" ~'*'  Linneen
S RIS 40 ) 45 R
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Table 4 Effects of corn DDGS and VE levels on meat quality of finishing pigs
TR RE S H T 9185 7K F- DDGS supplemental level/ %
P {8 P-value
0 15 30
TR
i , X X , , X KB A
. WEXEREAE BELERERE BEKEMERE s L EIK i
VE VE VE VE VE VE &'}E He: K E 7*% »
10/ 210/ 10/ 210/ 10/ 210/ N VE ﬁ
(mg/kg) (mg/kg) (me/ke) (me/kg) (me/ke) (me/ke) Ay LERE
DDGS DDGS x
VE
PHu5 min 6.41 6.42 6.38 6.45 6.45 6.48 0.042 0.850 0.684  0.952
pHy, 5.65 5.67 5.67 5.69 5.68 5.71 0.011 0.355 0.276  0.967
ZEE LY 49.58 47.04 50.56  49.37 47.41 45.60 0.791 0.214 0.259  0.943
e 55 a” 8.72 9.77 8.26 8.37 8.97 10.33 0.280 0.154 0.149 0.631
Meat color )
i bt 8.84 8.30 10.25 10.18 9.66 9.56 0.313 0.133 0.714 0.946
874] )y Shear force/kg - f 3.38 3.32 3.41 3.34 3.40 3.34  0.013 0.701 0.043 0.961
/K45 2% Drip loss/ % 1.82° 1.73*  1.89° 1.78"  1.84" 1.75* 0.018 0.527 0.014 0.826
KA PES> Marbling score  1.75 1.84 1.92 2.04 1.90 2.01 0.036 0.120 0.163  0.989

Linneen 5% 75 [ 7 4 G M h U8 i1 15% 0K
DDGS ik H T2 o ARG, 76 B AR A TR AR
RN 0.15% A1 30% T >k DDGS X ¥} # kb G .
FRm, (HAA BT R — B0 4518, Whitney
455V Gaines 281G AR R ER 0 30%
>k DDGS FJ {4} 8 L i 35 5 0, Gk AL R R AR
Xu %R B2 A AR R Ok DDGS 3 i Y
s, AL R A

Stein 2131\ 2y, Tk DDGS %4 K i 1 5%
N 7] 5 H: A 5%, QAR R ok DDGS i & JE R
THAL AR, kAT BB X 4 1 2 K P B 1 AR B 52 i)
TR S A 1 5 — PR PR S R R, (AR X oK
DDGS Hfii 2 1R 1 TH A6 R R B AP RAE K
RE 5% 4% W)k 27% 1 1038, 2% ~ 61. 5% 7,
Whitney 251 % B, 25 LA L B2 g 56 Atk 75¢ 71 17
H, 24 DDGS i F i K F 20% B, 2% R & it FiE
K= e s . AR 56 2 LA BE A mT 31 1k & 3
i hy FE R AL RR, BRI 0, AS TR AF 9 3 T 3k P 1)
ok DDGS 924 YA ], 77 i 14 JoT ik 25 5, ) A 1 1
TR R SEARRE SRS EakiRaE A —3K
1 2R A

AR 2R R E JKOF R F NRC(1998) #i
FEAKOV- I, AT B3 38 - 14 3 = R4 R

Asghar 25" 5% B, 7885 A K 0GR HR R 7S 100
1200 mg/kg A=K E ] $ 55 X5 H 1 5 AR R
A A A —E 4R , Corino 25 & B, 78
L E J5 8 (120 ~ 160 kg) fi A A i 25,50 .
100,200,300 mg/kg o — 4= B By EE IR g , %1 °F- 34 H
34T A R 5 A R G I E R . A, Guo 45
FIAIFIE t 2 B, TRl AR #h FE 4 = R E X0 1 A Kt
RETC S 35 52 W, A WIF 5% o 7E B S DR b Ah
210 mg/kg 4tk &K E X HAE KPERE LR
3.2 EXKDDGS fnE4E & E KEXIEE 5 M4
AR R A R i

Widmer %5 3% 38, G AR AR i 10% H1 20%
F ok DDGS %A KNE B 5 g 52 & K & & 52
R LT AR R A 10 ) B Ak R JEE R G R
Whitney 2" BIF 58 26 B, 76 A K0 75 5% 16 4 v iR
J110% >k DDGS X Jg 52 8 i 4 5 Fl g 52 % 0
0, TS A 20% 1 30% 2k DDGS L | $% 51y
BE T, AT, Tk DDGS /K V4 It & 5%
0= NN IR N N 2= e N T S RO = =8
By R AR L AR 3 G B 3E R W, Whitney
2P Xu 25101 White 251 BIF 5T B Bl %5 1 AR
Tk DDGS s fin s 19 35 in , & I8 5 IR 4 g 7 L f
R EWMEE, ARG R ZWMIL, £k
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DDGS 7K V5% 8 B % il 44 fig 17 B {15 il A Sk 2%, 7
2 M E E K 1,30% %k DDGS 21 M i %%
AU N E ok DDGS 4% 2 3 #2551 15% £ oK
DDGS 415 /¥ % &k DDGS #130% % >k DDGS
W25 AW E . KRR D7 BU(E Rl TR R R OK
DDGS 7K ~F 19 38 i 2 2 R R ROk
DDGS & & AN FNE IR , It H AR =, 24 1
T AR R e B, 2 S SO RO 1R R s 7 R
SN, WU TH . Boler 25T IR, £E 5 4R ML
#3810 ~ 200 mg/kg 4EA4: = E X HE R & IR
JELJEE AP G 2 3 R WA . A, Guo 5T i
JEIN AN, AP 25 R S RS — 3
3.3.; EKXDDGSHIELEKXREKEXNEETREA
A JBT B9 24 i

Whitney 2" Xu %1% Widmer %% Fi
White 25 i ©F 52 44 22 W1, 4 M b 45 0 10% ~
30% F oKk DDGS X} JJLPA B . pH i 7K 451 2 FH 5 1)
NI T E R, ARG R IR At .

Boler 25" £ T >k DDGS ¥ IN& A 10% 1/
Mo b 72 K SR 4k K E (10,40, 70, 100,
200 mg/kg) FIG i 4EA: R E(200 mg/kg) , 45 Rk
AN TR A FAFEIE AR E X ER R
I KRIEA IS pH A L7 F1 b ™ 200 g 2
B, KL BF 5 B A Guo 7P Zanardi
RV Swigert 217 AGRIG 45 R 5 F AR E —
B AEA R E AKX A pHs i PH,, I 5
(L™ .a" b") KA BIER B TCRE

Guo 25" 738 , B 7 4% AR F b 75200 mg/kg
Y FEOE X WL K R WA S e, T AR TS
400 mg/kg4EA= 2 E W) A ff ji 7K 451 2Kk B 2 BRI
AWEFE R, 76 B SR I ke #h 78 210 me/kg 4 A=
% E Al W FEARNLIA R K 28 Fny 4] g . L
h HEA R E S B0 A 22 O 1 S B R
) 48 A T 248 43 JUIL 200 0 65 5 ey 10 5 o, T 0 /0 L
PR A3 BT 2%, 3k Bt L A R R .

4 &

@O fAK R EIM 15% ~30% F Kk DDGS %} et
BV H R R E IR AR RN P T 38 TG
2 (HA] (734 H R & 3 R AR, AR s
95 A1 I T

@ Tk kb 3 210 mg/kg 4EAE R E A] I 2 B
S ING TR DAR IR Vi i s & A S R ) g

S E 3k
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Effects of Dietary Corn Distillers Dried Grains with Solubles and
Vitamin E on Growth Performance, Carcass Characteristics and
Meat Quality of Finishing Pigs

WANG Hong SHI Baoming® SHAN Anshan WANG Liansheng
(Institute of Animal Nutrition, Northeast Agricultural University, Harbin 150030, China)

Abstract; This experiment was conducted to study the effects of dietary corn distillers dried grains with solu-
bles (DDGS) and vitamin E (VE) on growth performance, carcass characteristics and meat quality of finish-
ing pigs. The experiment was designed in a 3 x 2 factorial arrangement with three corn DDGS levels (0, 15%
and 30% ) and two VE levels (10 and 210 mg/kg). A total of forty-eight crossbred pigs ( Duroc x
Landrace x Large) with an average body weight of (60 +2) kg were randomly allotted into 6 groups with 8
replicates per group and one pig in each pen. The results showed as follows: 1) different levels of dietary corn
DDGS had no significant effects on average daily gain and feed/gain (P >0.05). With the increasing of diet-
ary corn DDGS level, average daily feed intake was decreased significantly ( P =0.006). Diets containing VE
and the interaction between DDGS and VE level had no significant effects on growth performance (P >0.05).
2) There were no significant effects of dietary DDGS, VE, and DDGS x VE on carcass characteristics, inclu-
ding carcass weight, dressing percentage, carcass length, back fat thickness, leaf lard percentage and longissi-
mus muscle area (P >0.05). Iodine value was increased significantly with the increasing of dietary DDGS
level (P =0.001). 3) Diets containing different levels of corn DDGS had no significant effects on meat quali-
ty, such as pH, meat color, shear force, drip loss and marbling score ( P > 0. 05), and high level
(210 mg/kg) of VE decreased shear force and drip loss significantly (P <0.05). In conclusion, diets contai-
ning 15% ~30% corn DDGS and 210 mg/kg VE have no significant negative influence on growth perform-
ance, carcass characteristics and meat quality of finishing pigs. [ Chinese Journal of Animal Nutrition , 2012 ,
24(2):314-321]
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