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(IS

B E. KABRSEARAM DL EHES L F FHmERLB RO m, REREA 1~3
B 3L 180 d A4 P ik 5L8 (33.58+7.44) kg ML K EABE 695 AT 2 & F 54 180 K,
FEAL A AT B X Ee 1 A AniX0e 2 40, A RAR R A RS B K1 AfX 2 484k
FHRH5 AR 1 A= 2 kg A8 FIBAFAGF L F RERR D R mhbi 4 39X 4 d, EK 8 24 d,
ERXBAERLEZVBFIORRE  H6RMNE 1 RT3, 8 X RE 1R ML BR, &
REN KRB EANEEAR ZUARTERZNEELZFHRLE(P>0.05) 12K %E 1 A&
WAL FmERG, % 8.16 X, &AM, EEEZFARREEZ(P>0.05), % 24 X ,iX
B2 MR ERASTEES TAREf X 1 2(P<0.05), LRI, LB FHR T AL
BN E B ERERER L kg R ABBHERATH, TE—ERBELRG ZHEf K &L
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FRAE 35% 2247 (A AR M 2R A R AT i
A, AR KT E KT HE K (WDGS) [ 5%
W] WA A R — o R Y WDGS RESE & R ik
LT A A R W WDGS ] 2 i O 1y
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HZEHUAF B KG109 ( Bacillus subtilis KG109) 18 &
FEER YR E 22 C) &0 T RESRESE L
T 7 d BIAS & I /N2 0K Al . W AR 1 43 1 S
B0 . T9 )i 65.20% , #L & A it 15.05% , #LIR i
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4k 29.48% , FR kU 4T 4k 8.73% , 55 0.09% , Wi
0.64% , H= W e 7 5.07 MI/kg! '),
1.2 KB H*E

e Z RN m D4R 1~ 3 i (W FL 180 d
Lk YL R AL (33.58+7.44) kg fRFE AT
FR AR T 4E BB AE W5 2F 180 Sk, BEAL /> A XF R4 iR
56 1 2L ANREG 2 41, B4 60 k4, X R 2 1 M
YR A B, 1 4153k A4 POXT BE 2 4] R
175 1 kg (Bl 0.68 kg AR 0.32 kg THT) Brifh
i & RS RS A 1.33 kg (T4 0.96 kg) +0.04 kg

NEWIM (&3 TYE 1.0 k) , 050 2 AR N
R 1 1A, BIRER A RER 2 kg, A AR Y
PR RE AL 1 S AR A, 0T 4 d, 1E IR
W24 d, FyERE HWSH (I F R
(NY/T 34—2004 ) ¥ 31, H A i (34l
28.63 kg, WML Ly 317, HUKE Ry K3 I i
K HEAZ R EAE TR TR AL R IR KO L3R
1, B A e 58— & 3, A R iRok,
HHRE, B RTE 06:00,14:00 F1 19,00 #E174L
P 5

®1 ERERREFKTE (KT EE)

Table 1 Composition and nutrient levels of diets ( air-dry basis) %
=] Xf HRZH 5 R R 2 4
Items Control group Trial group 1 Trial group 2
JEUB} Ingredients
E K Cormn 10.50 9.00 7.53
HE Wi ¥y Fat power 0.21 0.29 0.37
M1 Soybean meal 5.67 4.96 4.26
I W /N2 W AE#E Fermented wheat distiller’ s grains 2.13 4.22
2 Hi¥F Whole cottonseed 3.15 3.15 3.15
ZFRHI Sesame meal 1.49 1.49 1.49
/NFR3T NaHCO, 0.27 0.27 0.27
%5 Limestone 0.27 0.27 0.27
R 45 CaHPO, 0.19 0.19 0.19
Bk NaCl 0.19 0.19 0.19
#5 B XP Yikang XPV 0.17 0.17 0.17
TIRA Premix® 0.21 0.21 0.21
WP K Brewer’ s grains 14.59 14.59 14.59
FAFHFN Corn silage 52.61 52.61 52.61
e B Oat grass 2.14 2.14 2.14
B T 5 Alfalfa hay 8.34 8.34 8.34
A 711 Total 100.00 100.00 100.00
#F2/KF Nutrient levels®
T4 DM 52.75 52.72 52.71
HLEE A CP 11.77 11.76 11.75
PR EE NE, / (MI/kg) 6.09 6.08 6.08
HPEPR IR L 4k NDF 36.43 37.03 37.64
Wi MBI 47 4 ADF 22.67 22.80 22.94
245 Total Ca 0.62 0.62 0.62
BB Total P 0.31 0.32 0.32

1) 35 HE XP B RS B RIS , W AR 5010 T AL, 30587 5 B0 908 1119 4 B, Main ingredient of Yikang

XP were metabolism outcomes of yeast. They could promote absorption and digestion of nutrients and synthesis of rumen microor-

ganism protein.

2) & T HIRAL & Contained the following per kg of premix: VA=1 300 000 U, VD, =300 000 IU,VE=5 500 IU, 4
Ji? nicotinic acid=2 000 mg,Cu=3 000 mg,Fe=3 600 mg,Mn=3 400 mg,Zn=14 280 mg,Co=40 mg,[=180 mg, Se=

100 mg,

3) PR RE A, A IR K SE{E . NE, was a calculated value, while the other nutrient levels were measured

values.
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1.3 MEIRR A E
1.3.1 RE&E

RER L L BERLHT, B AT 1 KA 2 A A AR
Sy A4S B M T RS FERR E, JF e b, il ad il SR A
RGPk AR R Pk R A
RAHRREE, R RSP T RS &5+
YR E R, FRIESHES 6 d RE R, ITHE
1.3.2 F=UhE

R 6,12 .18 F1 24 RAEFPIHLIT 28 1
BRI AR SR AR I 2 K 3 k™= 7 & 2 R ki AR Y
NN 51
1.3.3 FLAIk

TR 2 8,16 1 24 K, 16 45 2 Hh Fifi HIL & HL
15 k54 e S HEAS A3 I8 50 mL FLAEREA
BB SRE IR e 3 N R 4:3:3 1)
LR A 50 mL, B T 4 C B uK46 v 34T ¥ R 14
fE, HFFLB e . 2Ly 43 #1 A ( LACTO-
SCAN MCC B!t M 22 T3 3 BH B A BR 23 W) ) il v
FLEA AL FLME A L E RS L IR EA
I 7€ 4 ( Chemspecl150 Hl | 3 [# A 45 AL 2% 2> 7))
e 3L R R A & |, H A 00 0 4 i 201 oAy
(LACTOSCAN 102 B Hi M 22 J1 B Bk 2 5 BR 2
F] ) I AR A AL

1.3.4  THGE IR

A ARG K R HI I o0 7 i R HE 45 41 kg
TA KA it 8 3R o & e . e R LT
HRAE (DGT-G82A B, B — T4 ) WE T4
B LR E AU (SKD-200 A1, 1 3 5ifi KK 43
BrAXZR AT B2 ) ) 0 s A A P o A e R A 4
5 A (FBS6 Y, I 18 B fe Bl 2 A 4% (L) A BR
N T R A AT AN R R A A A
0 R S I A S N OR S A R
LR
1.4 HIERESSHT

0 B DL S B 2 AR ME 227 R R, R
SPSS 20.0 #4747 5 P 3% H 52 I 7 22 0 B
(one-way repeated measures ANOVA) , Ll P<0.05
FREREE P>0.05 FREFADRE, 27E
F 135 H5 H Duncan [RIEIET 2 H LKL,

2 &% B

21 ABNEZEBENERERSTENHMN
2% 2 AT, 7E WA L 45 A ) R i A & T /N

TR U A5 B B 4 I 4 5 ) R

L, R R B EE SRR E (P>0.05),
2% 3 AT, ) MR & T /N 282 W R R %o W FL 0%

A7y i T i 2 SE M (P>0.05) o

®2 REBNEZEBENRRENZN(TYREM)

Table 2 Effects of fermented wheat distiller’ s grains on feed intake ( DM basis) kg/(3k - d)

WiH popiiEa:l R 14 R 2 4H

Items Control group Trial group 1 Trial group 2
% 1~6 K Days 1 to 6 24.49+2.77 24.73x1.55 25.19+1.99
% 7~12 K Days 7 to 12 25.74+1.57 25.15x1.23 25.99+1.28
% 13~18 K Days 13 to 18 25.82+1.23 25.30x1.05 25.96x1.64
% 19~24 K Days 19 to 24 26.02+1.11 25.52+0.58 25.47+0.41
43 Whole period 25.56£1.74 25.19£1.10 25.67+1.39

[ A5 HHhe I8 A ) - B B G R R 2 R B3 (P>0.05) , RIR/NG FhER R 25 5 B35 (P<0.05) . % 3 [,

In the same row, values with the same or no letter superscripts mean no significant difference ( P>0.05) , while with differ-

ent letter superscripts mean significant difference ( P<0.05). The same as Table 3.

2.2 EBNEBEBENIRS M

M2 4 AT, 55 816 KA FLA 2 22 5 R
BE(P>0.05), 524 K XK 2 HIRBATH
Ejx B A A 1 41 A L 43 i TR 18.14.%
10.17% (P<0.05) , H Al 35 bR 45 4l 6] 22 55 AN I 3
(P>0.05) .

M2 5 AT, XFHEAL 56 24 RALBE G 55
8.16 KM H 2 B F#EAK 2.92% (P<0.05) Fl 2.35%
(P>0.05) % 24 ReFLEARMAIREZA T ESSE
8.16 KA LA T 5 17.39% ( P<0.05) .15.07%
(P<0.05) M1 20.51% (P <0.05) ,27.63% ( P<
0.05) ., it 14,4 24 ReFFIBMARZAS
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55 8,16 KA LA FH i 15.03% ( P<0.05) |
15.93% ( P<0.05) F1 29.40% ( P<0.05) .35.03%
(P<0.05) %5 24 RARA0 ML % 555 8 KA LL AR
55.94% ( P<0.05) . X5 2 21, 55 24 K4 FLE K
MARZATEHEHES 16 KM T

16.29% ( P<0.05) .15.83% ( P<0.05) 1 29.81%
(P<0.05) .51.30% ( P<0.05) ,5 16 RAREZA S
5% 8 KM I 13.73% (P<0.05) , HAl#g
PR s 4 1) 25 5 K i 2 (P>0.05)

®3 REBNZEBEXNTHENZE

Table 3 Effects of fermented wheat distiller’ s grains on milk yield kg/(3k - d)

i H Xf IR 2 14 i 2 41

Items Control group Trial group 1 Trial group 2
% 1~6 KX Days 1t0 6 34.32+8.11 35.18+8.44 33.79+6.14
% 7~12 K Days 7 to 12 35.29+8.51 36.05+8.23 35.17+6.73
% 13~18 K Days 13 to 18 34.58+8.97 35.75+£8.73 34.13+6.61
% 19~24 K Days 19 to 24 33.54+8.04 35.07+8.04 33.82+6.81
41 Whole period 34.44+8.38 35.50+8.32 34.23+6.55

R4 RBNZEBEARRRREXZLMSHZIE

Table 4 Effects of different fermented wheat distiller’ s grains feeding levels on milk composition

Wi [ 2L ?LEE LB é?LﬁS A 24t 55 FLUREA

Items Milk fat/% Milk Lactose/%  nole milk ScC/ MUN/
protein/ % solids/ % (10*~/mL) (mg/dL)

% 8 X Day 8

X8 4H Control group 4.10£0.33  2.97+0.38  5.14+0.15 12.65x0.56 16.02+15.42 15.60+2.50

X5 1 41 Trial group 1 4.20£0.64  3.20+0.38  5.11x0.13 12.91+0.83 15.73+10.19 15.58+2.44

X5 2 41 Trial group 2 4.14+0.50  3.12+0.27  5.09+0.24 12.77+0.51 11.27%9.36 17.04+2.98

P {f P-value 0.883 0.233 0.708 0.583 0.578 0.314

% 16 X Day 16

¥t HRZH Control group 3.80+0.65  3.24+0.44  5.11+0.19 12.67+1.02  8.60+8.50 14.73+1.36

X5 1 41 Trial group 1 3.82+0.65  3.29+0.39  5.16x0.16 12.81£0.99  7.24+5.67 14.93+1.51

i3 2 4 Trial group 2 3.78+0.37  3.38+0.26  5.11x0.17 12.82+0.60  7.75%5.28 14.62+1.62

P {f P-value 0.986 0.626 0.793 0.885 0.872 0.869

% 24 X Day 24

Xt #84H Control group 4.04+0.81  3.01x0.42  4.99+0.15 14.85+1.61  8.03+7.79 18.80+1.89"

X5 1 41 Trial group 1 4.12+0.62  3.09+0.45  5.06+0.16 14.85+1.32  6.93%5.25 20.16+2.05"

5 2 41 Trial group 2 4.01£0.37  3.20+0.26  5.07+0.17 14.82+0.83  7.95%4.67 22.21+2.28°

P {§ P-value 0.936 0.371 0.483 1.000 0.902 0.001

[F) — K 19 1) 1) K530 A s T 7 B BOMA [R) - B 8 22 5 AN .35 (P>0.05) , ANRI/ING SFBE 7R 22 57 ik 3 (P<0.05)

In the same day, values in the same column with no letter or the same letter superscripts mean no significant difference ( P>

0.05) , while with different letter superscripts mean significant difference ( P<0.05).

3 % 8

3 RENEZEBFBENTHERRETENIN
WA B 7= Wi R OC AR BB A IR B 1Y

LT, D AR e W AR A A R A 3R

—H BRI AR, Euyd R REZ H

SO AW A A Rl TR, H R BT R S
RS 7= W bk i ™ E A R S A T
Bk AN R WA RS R, 2 E R
B R BEOR S o GRDRE A I 1R R
HHESZ WG PR g M T S R
WA RIS IS R A= Wy e T R AR Al 4
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AL H PR R 2.25% , Sk B
P2 15543.51% , KL U FEAK9.20% , Y B F1E 4 &
K5 REBENEBERBEINARXIEEZR SR 0E

Table 5 Effects of fermented wheat distiller’ s grains on milk composition in different trial periods

40.34 70, B4 B 3.53%

WiH 2L ?L%H LBk éé?Lﬁli A 40 5K FLREA
Items Milk fat/% Milk Lactose/%  nole milk SCC/ MUN/
protein/ % solids/ % (10*~/mL) (mg/dL)
X &2 Control group
%5 8 X Day 8 4.10£0.33  2.97+0.38  5.14+0.15* 12.65+0.56" 16.02+15.42 15.60+2.50"
% 16 X Day 16 3.80£0.65  3.24x0.44  5.11+0.19" 12.67+1.02°  8.60£8.50 14.73+1.36"
% 24 K Day 24 4.04£0.81  3.01x0.42  4.99+0.15" 14.85+1.61°  8.03£7.79 18.80+1.89°
P {H P-value 0.376 0.170 0.039 <0.001 0.102 <0.001
R 1 44 Trial group 1
% 8 K Day 8 4.20+0.64  3.20+0.38  5.11+0.13  12.91+0.83" 15.73%x10.19*  15.58%2.44"
% 16 KX Day 16 3.82+0.65  3.29+0.39  5.16x0.16 12.81+0.99"  7.24+5.67" 14.93+1.51°
% 24 K Day 24 4.12£0.62  3.09+0.45  5.06+0.16 14.85+1.32"  6.93+5.25" 20.16£2.05°
P {f P-value 0.325 0.545 0.323 <0.001 0.010 <0.001
155 2 4 Trial group 2
% 8 K Day 8 4.14+0.55  3.12+0.27  5.09+0.24 12.77+0.51® 11.27%9.36 17.04+2.98"
% 16 X Day 16 3.78+0.37  3.38+£0.26  5.11x0.17 12.82+0.60"°  7.75%5.28 14.62+1.62°
% 24 K Day 24 4.02+0.39  3.23+0.26  5.06+0.17 14.85+0.86"  7.95+4.67 22.12+2.37°
P {H P-value 0.160 0.069 0.815 <0.001 0.391 <0.001

[R]— &1 5[] 80 5080 bR T 1 B AR TRl P e R 2 R AR B 3 (P>0.05) , A R/ING F R FRR 257 B 3% (P<0.05) .

In the same group, values in the same column with no letter or the same letter superscripts mean no significant difference

(P>0.05) , while with different letter superscripts mean significant difference ( P<0.05).

A B0 1) 25 S AR B ) R R T /DN 22 VRS R AN
SR A f, X A BB 2 BT R I AR N e L AR
DUERFIRINE N 52.61%, LK, E XK
Ik e 52 S BT A IR BRI 35 T
KRR BRE . AR50 1 25 5 A R I Y A iR
1 kg K BE/NAZ RS RE B, o] £ &5 7= W i, i v &
H iRl 2 kg B DU ™= 5 i B AIG . 3 7T BB J2& R T 76 7
A= AE A FLRR A Y AETE 2 LR TR 1 B ) R
AW WiB 5, o 50054 W 36 R A B L]
YEH AR iE pH, 40 22 0 A K, il i 1 Ak T 3
A 2z, T A FF LA T 3% 43 19 3 AL I i
PEE e, M H e SAREA TR R
TR A G, H PRI AE 33.3 ke/d B, FLIR K
Ao, 70T 33.3 kg/d iF, AR BA S &
B 7 405 i P 3 0 T 1500 5 A =5 1333 keg/dRT, FL
PRER G w bl H =15 (3 g @bk, T A
U 50 25 415 28 - 34 7= W i 34 = T 33.3 ke/d, Bifl
R BN WS R A s, FUR R A /R B
YT R O e AR AR

3.2 REENEBEBEXT IS HIR T

FLIR 2R 18l E S M P R R
PR AR SR BB EL | A R DL O
B REACT A AR O L S R BRI
Ao E SRR R (RERKF L H UK R
5 o A 3 R RE 810 25 ) RAR 8 FR PR N 3% (54
A AR LR R G KL N A SR B K P
S ARZHFSCHER R W, K B GRLT LA B AL
ni T, FHEE B A A S B AR 2 Bk, AT 4R
P A FLRA . Wang S8R BB
A A 5 A T v S A AT A MR A RE SR FL A
FIFLNE 3 2 i, B A n i, 3 mT RE h TR
Wy S T L T i i 0 2L 0% 2 X AR AR R Y
RLAR 5 A~ 27 4 32 9 A0 R, AT 428 e i 5L
YA R AL E AR

AR LR RN KR 2 AR R AT ES
Xof BRL AR 1 A L 35 T v, Al A (FLIR
W7 FLEE A FURE A LI S AR 4R i 8 A5 4l
)28 5 N W 35 I S0 45 2RF0 7 ) 0 45 R R — B
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[ia) S £ B 14 i PR ] B 32 B R B 1 A B 5K
SR

FLA U2 5 mT DA et 5 2 L D5 ) R AR
JERNFL D 5 (1 e A2 38 AEA YR i L 03 4
A LR 20 i BHR A — B2 T BT B, R B R R /I
A TRSRE AT LASR o 9 20 FUIR AR B . IRl T 1
TRDRE AR A i R AT LU A B R 4R il
GEBH, RIS 1Byl L7 Az 22 i e ) Jo, 00 ) sl ok
OIS I AR ), AT 5 o 03 A4 SR 3 g, ek 2 L 5 %
(4 A 5, DRAEFL R A T8 A2 BIUR S, 6 4= 2L i
2 P DR R A I KO sk 2T AT B Y
R, WA SR AR R N 1.0 o/kg E A HUES
0], AT LA 2 H O R R AR R HE
FREAR, FLIE R L B R R R IR 4 XL
WEREAR
3.3 RER/NE B RE X R MR AL A B R0

JINZE TR R ) 5 I R P R Y, PRI A T
foft A7 8 A B RE IR AR 5 /K i, ELJROR) B 4 1l I
D T RET X — PR B T AR RO AR 2
AR, AR 1 ¢ A TR R A A 7 1 ¢ K EF 4
FEMR ALY 500 TG, BEAh, T M, A i) 25 BE 45
HARERA A K A BE — i R JRE A IR A R PE 5 B
AR SR e RSk AR R ARIR 1 kg B )
AR A — R AR & XU s
O LRSS Y, BERRAR 7 R SA, S 1
Wik, N T IORS AR A RS R A U

ERE ) Y G

4 &

S TR 7N 22 W0 K R 0T 1T 6 L 43 2R 9 A A (H
P BN Bt K, DA Sk 4 B RAR MR AH S T 1 kg T
W BT ) & BETORS R (BT 5t 65% , BB )it 15%
R e TP RS R 1.33 kg A1 0.04 kg IRIRY ) 30 % ,
CRE T B8 w3 s LA AR 1 7 0 o o ek FL S TR
PRIEAVE R, R B B8 A7 280 K8 A1 /0N 252 10 5 R 1 1 FH
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Effects of Fermented Wheat Distiller’ s Grains on Milk Yield and
Milk Quality of Lactating Cows

DAI Zhangchao' YAN Yibo' CHEN Meiqi' SHENG Huanyu' DING Xiaoling'
HAO Shengping® WU Xiangmin® LI Lyumu'”
(1. School of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China;
2. Nangiao Cow Farm, Chuzhou 239063, China)

Abstract; The present study was conducted to investigate the effects of fermented wheat distiller’ s grains on
milk yield and milk quality of lactating cows. A total of 180 Holstein dairy cows with parity 1 to 3, 180 days
of lactation, similar average milk yield of (33.58+7.44) kg and body weight were randomly divided into con-
trol group, trial group 1 and trial group 2. The control group was fed an original total mixed ration, each cow
in trial group 1 and trial group 2 was fed a diet with 1 and 2 kg fermented wheat distiller’ s grains to replace the
basic concentrate, respectively. The diets were calculated to be isonitrogenous and isoenergetic. The pre-test pe-
riod was 4 days and the trial period was 24 days. During the trial period, the feed intakes of cows were recor-
ded every day, the milk yields were measured every 6 days, and milk samples were collected every 8 days to
determine the milk quality. The results showed that there was no significant difference in feed intake and milk
yield among groups at all stages and throughout the experiment ( P>0.05) , but milk yield in the trial group 1
was higher at all stages and throughout the experiment. There was no significant difference in milk composition
between groups on days 8 and 16 (P>0.05). On day 24, the milk urea nitrogen content in trial group 2 was
significantly higher than that in control group and trial group 1 ( P<0.05). The results show that it is feasible to
replace 1 kg of basic concentrate with isonitrogenous and isoenergetic fermented wheat distiller’ s grains in dairy
cow diets, which can improve milk yield and milk quality to a certain extent. [ Chinese Journal of Animal Nu-
trition , 2020, 32(1) ;:259-266 ]
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