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Abstract: The objective of this study was to investigate the effects of dietary Moutai dried distiller’ s
grains (MDDG) on growth performance, nutrient apparent total tract digestibility (ATTD) , meat
quality, serum immunity and antioxidant function, and intestinal health in growing-finishing pigs.
And find out the suitable addition ratio. A total of 389 healthy Duroc X Landrace X Large White
growing-finishing pigs with body-weights about 97 kg were randomly assigned to 3 dietary treatments
consisting of 4 replicates with 31 to 34 pigs per replicate. The control group was fed a corn-soybean
meal basal diet, the other two groups were fed the diet with 5% and 10% MDDG supplementation
which replacing a portion of corn, soybean meal and wheat bran, with equal energy and nitrogen to the
basal diet. The experiment lasted for 44 d. The results showed as follows: 1) Compared with the
control group, the average daily feed intake and average daily gain in 10% MDDG group increased by
5.37% and 4. 61% , respectively. In addition, the mortality rate in 10% MDDG group was decreased
by 0.78% compared with the control group. The inclusion of 10% MDDG decreased the meat
production cost by 0. 02 yuan per kg, but the difference is not significant (P>>0.05). 2) A reduction
in ATTD of crude protein, crude ash and calcium was observed with 10% MDDG inclusion (P<<
0.05). MDDG inclusion up to 10% showed a decreasing trend of ATTD of phosphorus (P<C0.1).
MDDG inclusion up to 10% had no significant effect on ATTD of crude fat (P>>0.05). 3)
Compared with control group, inclusion of 5% or 10% MDDG significantly decreased the serum
levels of endotoxin, diamine oxidase, and interleukin-6 (P<C0.05). The serum content of catalase
tended to be increased in the 10% MDDG group (P<C0.1). 4) Compared with the control group,
inclusion of 10% MDDG had a tendency (P<Z0. 1) to reduce drip loss, while inclusion MDDG in the
diet at 5% significantly increased (P<C0.05) the redness a" value of longissimus dorsi muscle. 5)
Dietary inclusion of 5% or 10% MDDG did not adversely affect the jejunum, liver and spleen
histology. In conclusion, dietary inclusion of 10% MDDG increases the growth performance, fortifies
intestinal barrier function, reduces inflammatory response, improves slaughter traits and meat quality
of growing-finishing pigs, which enhances the economic benefits of swine feeding.
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barrier
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Table 1 Composition and nutrient content of the experimental diets (as-fed basis) %

TiH X 2R T HBK/ % MDDG

Item Control 5 10

J5B Ingredients
F oK Corn 61.67 63.68 59.71
T # (— 2% ) Wheat flour 15 15 15
INZZ #k (—9% ) Wheat bran 10 3 3
K46 % Soybean meal 4.85 4.90 3.40
Sk PF Rapeseed cake 4 4 4
K =il Soybean oil 1.15 0.95 1.50
f1 ¥ Limestone 1 1 1
AR 70% Lys 0. 80 0. 80 0.84
TUKBERR &5 20% Hydryoxyapetite 0.65 0.80 0.75
S AL NaCl 0.30 0.30 0. 20

L-75%1® 98.5% L-Thr 0.21 0. 20 0.22

L-{%#2 98. 5% L-Tyr 0.05 0.05 0.05
DL # %R DL-Met 0.04 0.04 0.04
%R Val 0. 04 0.04 0.05
ikl Premix” 0.24 0.24 0.24
THIEH MDDG 0 5 10
11 Total 100. 00 100. 00 100. 00
Hrdg/(JG-1") Price 2852. 14 2822.65 2786.59

E 32K 2 Nutrient levels
AR RE/(MT kg™ ') ME 13.76 13.51 13.26
HIZE A B CP 13.51 13.67 13.83
T 2R Lys 0.97 0.97 0.97
M 4E CF 1.96 2.25 3.07
Mg EE 2.04 1.91 2.7
5 Ca 0.6 0. 64 0.63
S TP 0.52 0.51 0.5

VTR R R B T v s HOARR AR EE R A 5805 TUL4EAE R D, 2 025 TU, 44 K E 16. 2 mg, 44 K K, 1. 35 mg, 4 K B,
1.485 mg, 4L % B, 5. 4 mg, /L& B, 2.7 mg, 4L E By, 0. 01 mg, D-/E# £ 0. 14 mg, D-{Z 2 12. 56 mg, M2 1. 755 mg,
FiE M 17. 55 mg, 4 5. 2 mg, ¥ 26 mg, B 24 mg, % 21. 2 mg, WL 0. 4 mg, 1§ 0. 36 mg. . QB RETH AR Ky (vl 0 A Aok 2 28
FEANAE A (2022 4F 55 33 1) ) , A E FRAKCE X8 T HAH

Y. The premix provided the following per kg of diets: Vitamin A 5 805 IU, Vitamin Dy 2 025 IU, Vitamin E 16. 2 mg, Vitamin
K; 1. 35 mg, Vitamin B, 1.485 mg, Vitamin B, 5.4 mg, Vitamin By 2. 7 mg, Vitamin B, 0. 01 mg, D- Biotin 0. 14 mg, D-
Pantothenic acid 12.56 mg, Folic acid 1.755 mg, Nicotinamide 17.55 mg, Copper 5.2 mg, Iron 26 mg, Zinc 24 mg,
Manganese 21.2 mg, lodine 0.4 mg, Selenium 0.36 mg. *. ME calculated according to Tables of Feed Composition and
Nutritive Values in China ( The 34th Edition of 2022), the other nutrient levels were calculated values
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Table 2 Impact of MDDG on growth capacity of growing-finishing pigs

oIt WA/ % MDDG
5 e i
WA /kg IBW 97.58 97.91 97.55 1.74 0.996
KK /kg FBW 133. 20 131. 00 134.59 1.46 0.643
FHIH R B/ (kg-d™ ') ADFI 2.98 3.04 3.14 0.04 0.318
FEHBE/ (g-d ) ADG 802 742 839 23 0.238
FERHEELL F/G 3.68 4.03 3.69 0.1 0.313
P/ % Death and culling rate 2.33 2.29 1.55 — —
&AW A/ (JG kg ') Meat production cost 10.48 11.44 10. 46 — —

FAMBANEL  FANERE 31~34 k5. £ 3

Four replicate pens with 31 to 34 growing-finishing pigs per pen for performance data. The same as Table 3
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Table 3 Effects of MDDG on ATTD of nutrients in growing-finishing pigs %
18 ¢ T A/ % MDDG
5 H Item X IR AL S SEM P
Control 5 10 P-value

M AR CP 80. 90° 80. 67" 74.39 1.00 <0.001
Mg EE 84.33 84.00 81. 30 1.34 0.643

HLK 4y CA 39. 05° 35.67° 30. 99" 1.24 0.009

45 Ca 58. 08" 39. 36" 34.87" 3.72 0.005

WP 46.40° 44.38" 37.17° 1.80 0.075

[R) AT B4 v L5 T A B A TR 2R B 22 57 1 % (P<C0. 05) , 45 A b - B AH [ ml JE 8 U8 22 = A8 .3 (P=>0. 05) , T 3R [

Means within a row with different letters are significantly different (P<Z0.05) , while with the same or no letter superscripts

indicate no differences (P=>0.05). The same as below
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Table 4 Effects of MDDG on serum biochemical indices of growing-finishing pigs

R 4 T AEHE/ % MDDG
A Trems (Xj:)nnfl 5El " 10 SEM Piﬁue
WE X /(EU-mL"") Endotoxin 6.45° 5. 36" 5.25 0.19 0.038
T HEEALEE/ (pge-mL~") DAO 124. 54 110. 69" 107. 81" 1.77 <20.001
HAZ-6/(pg-mL ") 1L.-6 540. 37° 488.91" 460. 27" 11.63 0.010
F 4 2-10/(pg-mL~") 11.-10 97.96 100. 2 87.26 3.73 0.332
S AR 5 /(U-mL ™) SOD 62.35 61.40 60.13 1.36 0.814
W EAEEE/(U-mL ") CAT 9. 14 10. 62* 12. 8 0.65 0.063

B8 A . TR

Data are the means of 8 growing-finishing pigs per treatment. The same as below

WEE R A AR AT A 2R -6 1K P (P<<0.05)
HOHE TR I 1096 T 11 Rl B A 2 & 13 i 4 Ak &
il & B A (P<C0.10) o 6 SR 10 40 5 b il 0% Pk
FEA AR B 25
2.4 FTHEBEKFEEREMERMAA SR
pA |

MRS ATH, SXF RALAH L, H RS 10% T+

R R T AR K E IR AR UL AR (P<<
0. 05) , T J& =2 3 Il 44 A R 5 M5 4% 4 [l 40 A
WEZES, SXTBAML, HREM10% T A A
ELA B AR K 5 % B 3 (P<<0. 10) , HAR IR I 5%
T R R T4 o H(P<<0.05), pH. K
A S0 5 LE R85 B O E 45 4L 1) ¥ %A
%5,
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Table 5 Effects of MDDG on carcass traits and meat quality of growing-finishing pigs

I HE 4 T/ % MDDG
BA Ttem ?:mtlfl 5E| i 10 SEM Pi{aﬁlue
J& 52 %/ % Dressing percentage 76. 65 76. 89 77.71 0.42 0.128
MR WL FL/cm® Loin eye area 38.69" 42. 59" 47.92° 1.36 0.013
fif 4448k /em Carcass oblique length 85.13 83.75 86.63 0.78 0.274
15 1 JE /mm Backfat thickness 26.53 28.62 27.99 1.00 0.388
7K $5 %% / % Drip loss 3.72 3.04 2.51 0.22 0.077
pHass 6.58 6.47 6. 49 0.05 0.574
KHLA 8 Marbling score 2.38 2.50 2.63 0.17 0.848
Al {4 Meat color
L% L (lightness) 43.49 43. 60 45.02 0.38 0.217
21 " (redness) 7.72" 8. 79" 8. 43" 0.19 0.045
# ¥ b (yellowness) 3.83 4.51 4.49 0.15 0.117

2.5 FRAABMEKREREZSHAERLTSHZMN

H P 1 RT T, ) R 4 A I A S T B R AL
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8% (P>0.05),

T
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Fig. 1 Representative photomicrographs of jejunal morphology of growing-finishing pigs fed increasing diet inclusion rates

of MDDG (Scale=200 pm)

xk6 THEENEKEREBEZMAERSHZN
Table 6 Effects of MDDG on jejunal morphology of growing-finishing pigs

R ¢ W #E/ % MDDG
58 e o R s
B /pm Villi height 443.75 432.50 480. 25 14.42 0. 385
[Ess R /pm Crypt depth 257.63 254.13 246.63 7.72 0. 850
P/ RO IRIE/(V/C) 1.75 1.71 1.95 0.05 0.140
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Fig. 2 Representative photomicrographs of the liver and spleen morphology of growing-finishing pigs fed increasing diet

inclusion rates of MDDG
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