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TAVHR F N I 52 A BRI 3 200 B R I 7 R0 o M A B A M i )
BOEAI2 EAH S PR MNEZE? x| g2 SR
CLHR AR KSR AR 22, HE 7300705 2.7 [ AL AR B b 5T & O AT BT
HIYIE IR E R E LI E, bR 1001935 3R T & PO IAE RN, JEa 1022005 4.
Jesm s, Jb5 100107)
B ARG B TEO TR A AN R 70 R 1 2 R R W0 R O L E SRR R
A IS AEARIR L AEF= M RE IR o AR BB HUAR T L IR, WL R Z5OR 7= 1 e A [7) i
FHIE B L e 30 904 32 Sk, SRABENLIX A5 ¥ it 70y 4 A, &2 8 k. R HR411H
PRAN TN IN 52 6 it 1 77 0 S At DR, a8 2 70 ) A PRAE Ak ERDRR 45 0010.10%+ 0.15% 11 0.20%
HAREHIFRE R, TOAM 10d, B s6d. SERFEW: 1D SXTHAML, iR
NI 0.15% 52 5 Bl ) 771 S 25 32 R BB R PE IR TR & 8 (P<<0.05) 5 7R N2 i 1) 771
SR BRI E B e R R (P=0.08) , TfiXt HABIE R PERRIT R . A BRI AE Y
HEELRELZNE (P>0.05) , GRS pH KiEaH (P=0.08) . 2) HXTHRAMLL, fakH
VNI A2 A Bl 1) 77 B S 2 B T BUR T PR R AT AR R TE AL (P<<0.05) 5 ¥300 0.20%
=Ry bl FAHIE R R (P<0.05) . 3) SR, fRhaRmneE
A BRI ML SR S A s (P=0.09) , XFIREE G EABFEHE (P=0.07) ,
1 %o FAth o 37 A A FR B T S35 A (P>0.05) o 4) 55 B LE, TR AR R 0.10%F01 0.15%
A AL R E R AR R (P<0.05) 5 0.10%ZHF1 0.15%41 3.5%FLAE % IF 7.7~ &

43l EEE 3.88 F14.27 kg/d (P<<0.05) , 0.15%ZHAMGHR42E 12.70% (P<<0.05) . fEAIRL:

IS EHA: 2018-03-26

LA dERVRFZERAECH IEBELIFES (CAAS-XTCX2016011-01) ;JtmHii4 = 615
HIBA (BAIC06-2018)

EERN BIEA (1979-), B, dEF=A, BEHRE, NEHERE F SN . E-mail: aaronann@163.com
*REES: OIS, SREBUF, E-mail: guojp72@163.com
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AT, AR INE AR A BT IR AR AL R B R BRI AR P RE, HINInEA
0.15% W BT
FEIE: AR WA, RUMIEAE, Arerae; G4 LiERR

25 S832 SRR IR G

FEQ AL, AR T AR R 5 — LA R A W5 A= 2B = PR RE SR iy R EL 2L R R T, SN
EHEHFE —RNEY IR RAARREREL, G, 2, mEEI R B
o PR IR0 SO DRI FE TR o AR D S P S B sh ) (s X955, A A T e i)
R AR A P2 PR e, TP S 2 30 b 0 BRI FU RS 20 RN LR, R T 98 3 A Dy Bk
5221 E A RCE BRI RS . ITEERBTFURIL, SRR 2R B A RS E A AE,
RG] E T AR R 4 s EAE AN IR BRE R R, AR FAE AR, AN A
A T3 m AR A 3R 0], g A = g O R AU B Y B A R A D Al 7 X 4
AR PR R TG S 2 R R, g P RCR S e IR AR S T KL IR A U
SGHRERARK. BBeHlR R T IR R, PrURCRAME, BIEZ HIE GHEHIF. HilE &N
I FRAE G 25 B R T2 110 A28 AR AEL 0 20 B B 13 o (9 21 4 R Bl AR SR, A7 R 2P 4R
B, ACRVENE. TR RNENE . B-A RPN SRIGEA b % 2 A Wl ) ) ol 2 Ml A 7 PR 2
BRI T D o« AR R F AT 4R B 2 Al 2B ) TR s0E 5 1) R IROR S, L&A
RVERG . H R RNERG . - RENG . SRR AN b R RS R R SRR, B TOI% A
FURT G- BRI B SRR EACE . I AR R A A P PR RE RO REIE , R IR AR
WL PR P R B N, DA B R AR IR FUdR 2% .

1 MRS
L1 I e

AU A F /MR R A B 70 7 2 R B S AT IR~ w52, B AR LT 4E K 15
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000 U/g. ARZEHEREE 100 000 U/g. B-7 ZE A B 280 000 U/g. T #& Bl 2 500 U/g. HIK G
60 000 U/g FlH1 14 25 1 2 000 U/g.
1.2 W5shY Lol it

MRIEARE L G Wb FLIR BRI = 4 e A [ EORH T F SR 0, % 32 Skofg R A S $H b L
WA, RABENLX HRE Bt 0 4 4, B 8 3k, Bkl 1 ANES, IR AT
S5 W) R A B A AR, R 2 20 ) AR PRAE BRI PRI AR N 0.10%. 0.15%F1 0.20% 52 15 g
BRI AR . Sk S A B AR IR I T I SRR G 1850, S HRHR &
B oy AT IR A FRGIME DA RIS T 10d, B 56 do B8 AR A S WL LR 1.

® 1 R FEAN

Table 1 Basic information of dairy cows

2H 5 =RV WL R NG PRy
Groups Parity Lactation day/d Body weight’kg ~ Milk yield/ (kg/d)
XFHE Control SkHR 30.11+9.87 548.25+31.54 33.84+4.38
0.10% SkHR 27.8949.58 550.33+27.06 33.58+4.05
0.15% SkHR 28.67+10.55 556.89+31.90 33.38+4.11
0.20% SLHA 30.22+8.71 553.78426.82 33.18+4.82

1.3 IR S IR
B PR AR Y e = AR AR A HRIE R RER, 2 NRC (2001) @44 8 itk
P, FCALS S IR W 2. WB0R A A EMAR B AR, B R EMYOK. AR
FAfii > Insentec H KB RS, BRI MAE 07:30 14:30 Z1AmE 1 X ARA HAR. $FURH
S BouMatic HalHF WS R 48, BERDHILE 06:30. 14:00 A1 20:30 HHtH) 1 K.
R 2 RN R SE SRR TR L)

Table 2 Composition and nutrient levels of the basal diet (DM basis) %



IiH Items ¥ & Content
J5UB} Ingredient

Ak B KT Whole-plant corn silage 18.85
MFE Oat grass 4.01
EfE Alfalfa 13.76
P Molasses 1.31
E ¥ Soybean meal 11.43
4k K 5. Expanded soybean 2.04
H EK Steam-flaked corn 20.01
KEJ% Soybean hulls 11.28
fR¥f Cottonseed 3.83
E°K Corn 3.73
9% B g5 Rumen-protected fat!’ 3.39
FERFES 774 Yeast culture?’ 0.41
5257 Mildew-proof agent® 0.14
fi¥1 Limestone 0.56
fr#h NaCl 0.83
IR EFS CaHPO4 1.08
/N34T NaHCOs 1.63
BRIRZH KHCOs 0.69
AALEE MgO 0.21
TRl Premix® 0.81

4t Total 100.00
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71

72

35K F Nutrient levels®’

T4 DM 52.01
WFIFHE NEL/(Mcal/kg) 1.81
FEAF CP 17.56
TGRS AT 4E NDF 28.60
RS 4F4E ADF 19.41
HifRWT EE 5.80
5 Ca 0.80
i P 0.45
¥4 Ash 8.99

Vi8R WA B 5 #3954 F] . Rumen-protected fat was brought from Berg+Schmidt Co., Germany.

2 EERERE IRV B 55 EE AR A T . Yeast culture was brought from Diamond V Co., USA.

¥ BEEFI B B T BT A F] . Mycotoxin removement agent was brought from Biomin Co., Austria.

IR R N T AR The premix provided the following per kg of the diet: VA 300 000 TU,VD; 210 000

IU,VE 3 000 IU,Ca 20 g,Cu 0.5 g,Zn 3.0 g,Mn 2.1 g, 40 mg,Se 30 mg,Co 10 mg.

S FLIERE N EE, RYE NRCQOODPIH5L, H A AS{E . NEL was a calculated value according to NRC

(2001)), while the others were measured values.

1.4 FRECREE LRI E

141 REEMAHKIER I E

KM Insentec HZRE RS H LKA IRE R WIRHIREE R 2 AR, I 5E TR

TR (DM &, RIEFRICRIRERE. 7R, tHETHICREE (DMD M

RHEAL A (FCR) o Z IR E b fEN B A E DM AL H B (CP) « A PESEE 21 4E (NDF)

MEVEGEER 2T 48 (ADF) AR 7> (Ash) &8, RIEMEK>EETEAHIY (OM) &&.
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142 98 B RN AR IR I E

IERIEE 54 K, TREE 1h, 4B E 8 BBCKAES (MDW-15, BIFREIKAF])D
MRS B 100 mL, £ 4 E2Amidig)s, SZRIRA pH it (SevenGo™ pH-SG2 4,
MGG RHEA IR AT WE pH, A3 T 10 mL SO0E T, & 120 CfRfE, H
THERBBPEASE (NH:-N)  WUEMER (MCP) FMHERMARNTK (VFA) & &,
NH;-N & & % H R8-SR AN L (U I7E B4R 1 (Thermo Electron Varioskan Flas, b4
FEEHARAFD B, MCP & 8K FH R kU SIE M bR EIE, VFA & &RAA
FHEEA (Agilent-6890N &Y, dbm{db sy REAUZHEARFIR AT MsE .

1.4.3  MUFERAERIAR AR bRl &

ERIAZE 54 K, TRERT 1 h, AR EEHCR I 10 mL, $4 RE KM BN
B0LHL (Himac-CR22G #Y) 2 000xg &.0» 10 min, FWER EZEMET 2 mL BO0& T, &
T-20 °CIRAF o MLIERE S ik AR AEYIRHE A IR A W R i 5 BS300 B4 AL 4 T4 (b 5RtiE
TEERST RITEMA R A D WE R ZE(UN) HiEH(GLU). WIEZEF(CR). & 8EH (TP) |
HEA (ALB) . HHEEE(TC)MB-#2 T K (BHAH) &H.

1.4.4  FEYyEFIFLRCS N E

K H12% [E BouMatic HAIH W R Guid k= Wi, JEHE 3.5% AR EAL & . 1B
JERAE 1 YO RE, Fo . Mid% 4:3:3 LUBIREE SOmL, hn 1 R EESFRAPIE, At
Wy, R Z AL RS 8T (MilkoScan 605, Foss Electric, Hillerod, #132) Il
SEFLRER . FUIRR. FLEARAEHEE (SSC) .

1.4.5  FERERIEFIE IR R H 20 2

RIS 54~57 RIATFHAGRE . R BERIE, ELREIEFE 12 R, RER

] KUONSE 54 K7 08: 00, 14: 00, 20: 00, 25 55 K 02: 00, 10: 00, 16: 00. 22: 00,

556 K 04: 00, 12: 00, 18: 00. 24: 00, 2557 K[ 06: 00. FKFELG KNG, Kk



96 [EANESE MSEFER G, A2 rRER, R 500 g, — L ETA 10% 0 SRR HEAT [E A, H
97 T CPEEME. WAL R EHE LA 3 d MFFRIRE, ikt ZJ5E T 65 CCHLA FAL
08  FEfEE, FMAZSSPEE, BMWE 40 B, BIEMTRS, T8RRI L%
99 [MIIE . EIRVIFRMIE W IRAE K7 (AIA) AR, K AR~ 71120900 2 DM,

100 CP. NDF. ADF 1 OM HIZEMHILZE .

101 FE YRR MR (%) =100[1-(AxD/BxC)],
102 A A4 RiAkRH ATA & (gke) 5 B NWRHPIZE RIS & (gke) 3 CHFEH

103 AIA & (gkg) ; D RIEFIXERMIASE (gkg) -

104 1.5 Suikordr

105 R HEFIFH SAS 9.2 B AR H ) PROC MIXED 27T 2 40 Mr o B8 I E ik 6 45
106 RIFHWHEAT RMER Z YR R B EMERL, W RN Z R IEFRR. P<0.05H
107  ZEREE, P<00l NERWREE.

108 2 4iR59

109 2.1 SEEEHIRS Y B R

110 B3 3 A, SxFRRALAHEL, FRDRR AR AN 0.15% 52 45 T 1) 771 A Yk 325 it o e 4 R M I I 1

111 (TVFA) & & (P<<0.05) ; WINEGHEHIHA K pH (P=0.09) & L& & (P=0.08)

o

112 KpE%. sesh, SXRAME, Wk, TR, KK, TR, 7K. A5EMNMCP &%

113 BRZ3E SIS ERN (P>0.05) , {H MCP &EEZLIEMINES (P=0.05) .

114 ® 3 EAHGHEIFIR G B KR R
115 Table 3  Effects of complex enzyme preparation on rumen fermentation of dairy cows
T H B %] Groups
P1H gt —x
Items pagit SEM
0.10% 0.15% 0.20% P-value  Linear  Quadratic

Contro
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117

118

119

120

121

122

123

SFERMER TR

97870 102.12%  104.07° 101.78® 033 0.04 0.60 0.21
TVFA/(mmol/L)
LI Acetate/(mmol/L) 6374 6732 6887 6669 026 0.08 0.91 0.11
PAFR Propionate/(mmol/L) 1972 2021 2035 2049 0.5 0.36 0.71 0.12
' Butyrate/(mmol/L) 1072 10.74 11.01 10.71 0.04 0.44 0.45 0.40
IRF Valerate/(mmol/L) 133 1.44 1.44 1.47 0.23 0.70 0.71 0.15
FTH

0.85 0.86 0.88 0.89 0.01 0.76 0.69 0.45
Isobutyrate/(mmol/L)

1.51 1.55 1.52 1.53 0.03 0.64 0.65 0.39
Isovalerate/(mmol/L)
LRI AP 3.23 3.33 3.38 3.25 0.02 0.61 0.90 0.30
AR NH3-N/(mg/dL) 1519 1317 1420  13.97 1.05 0.58 0.40 0.37
AEP R MCP/(mg/dL) 1.58 1.57 1.68 1.69 0.05 0.18 0.05 0.85
pH 6.69 6.51 6.55 6.54 007  0.09 0.49 0.32

AT 5 S b5 A VNG 7 130 % 5 B #(P<0.05). F&A.
In the same row, values with different small letter superscripts mean significant differences (P<0.05). The same
below.
2.2 SRR G E TR 5T R T AL ) R
B 4 W51, SXSRAAMLL, RTINS S RE 6 A 2 5 DML NDF £UWH AL
#(P<0.05) , BEHEEAIHHARMERNEN, DM, OM Hl NDF R IH 2 2 4 14 38 hn
(P<0.05) , HFRIL 2 5 DM. OM Il NDF £MHLRERAEE (P>0.05) ; B4

B 1) 771 B R e O 2 52 CP AT ADF R WVHALZE (P>0.05) , {H CP RMTE AR A Lo 18 hn
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126

127

128

129

130

131

132

133

# (P=0.05) .
® 4 EEWEHIFX YA E TRV R I AL B R
Table 4 Effects of complex enzyme preparation on apparent digestibility of nutrients of dairy
COWS %
i H 2B %! Groups
Items Xt P1H 2tk .
SEM
Contro 0.10% 0.15% 0.20% P-value  Linear  Quadratic
1
TYE DM 70.37° 72.29* 73.54* 73.98* 1.08 0.04 0.03 0.83
AH OM 70220 72.39%  72.71®  73.89 1.07 0.04 0.03 0.65
HEAMR CP 80.09 81.94 82.92 83.65 1.25 0.25 0.05 0.66
i 4T 2 NDF 61.94° 68.19* 67.58* 68.64* 1.74 0.04 0.03 0.36
TR Ve A4t ADF 56.92 61.55 60.14 62.63 1.84 0.18 0.08 0.57
2.3 SRR G LS A TR AR R
HIZE 5 AT, SO0 HRALAHEL, TR R A = S B AT B IS TP S (P=0.09)
MR UN &8 (P=0.07) K%, BEEE SRR ENE N, 0§ TP & & 241
I (P<0.05) , UN & RLMEREK (P<0.05) , CR &EALMEMINMEY (P=0.09) .
® 5 A NEHIF W S AR A TR AR KR
Table 5 Effects of complex enzyme preparation on serum biochemical indices of dairy cows
BIgE| 2B %! Groups
Items pugiis P1H gt —x
SEM
Contro 0.10% 0.15% 0.20% P-value  Linear  Quadratic




134

135

136

137

138

139

140

MEEH TP/g/L) 74.12 76.51 78.6 77.69 1.23 0.09 0.03 0.20

HEH ALB/(g/L) 33.51 34.63 34.76 34.86 0.82 0.51 0.32 0.50
JRZZ UN/(mmol/L) 430 4.13 4.03 4.07 0.07 0.07 0.02 0.16
LEREF CR/(g/L) 85.43 86.33 89.30 88.01 1.36 0.21 0.09 0.41
B-¥2 TR BHBA/(mmol/L) 0.54 0.59 0.64 0.61 0.04 0.22 0.11 0.21
SERE®E TC/(mmol/L) 3.85 3.84 3.76 3.80 1.02 0.94 0.23 042
Hi %% GLU/(mmol/L) 3.37 3.39 3.42 3.41 0.04 0.86 0.47 0.84

2.4 SAATEH R WA A= M R I RE I
Bl 1 RRR50 0~8 AN 3.5% AR EF =B ARk . ERMRIR IR, K564
3.5% TR IEAL = Sy TR AL, o 0.15 41 3.5% LRI IE AL = B Ak S R
6 Al5, SR, 0.10%ZHM 0.15%4L 1) 3.5%F IR IEAL = 23w 1 3.88
A1 4.27 kg/d (P<0.05) , 0.10%ZHA1 0.15%ZH ) FCR #215 1 6.86%F1 8.00% (P<0.05) , 0.15%
TR RS T 12.70% (P<0.05) ; FEEE SEEHIFIAINENIEM, FCR. 3.5%FL AR

IEFBMFMERE RN (P<0.05) .
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—a— Y I
424 ——0.1%
e (0.15%
40 - —p—(0.2%
<)
)
=)
3 38+
o
=
funa 36
o=
—
\ET;\;
S 34-
)
32 <
) L) ] L) ]
0 2 4 6 8
i [E] (week)
K1 B 3.5%AERIEFL ™ B AL E
Fig.1 Change trend of 3.5% milk fat correction milk yield in different groups
K6 EGBEHIIT WA AL B R S
Table 6 Effects of complex enzyme preparation on performance of daily cows
T H A5 Groups
P1H Ht e/¢
Items it HE SEM
0.10% 0.15% 0.20% P-value Linear Quadratic
Control
TR &R DMI/(kg/d) 18.90 20.17 19.62 2152 0.52 0.06 0.10 0.83
T kAL FCR 1.75 1.87* 1.89¢  1.79®  0.07 0.01 0.43 0.03
FEWyE Milk yield/(kg/d) 33.52 35.70 35.56 35.98 1.51 0.09 0.22 0.61
3S5%AMRRIEA & 3.5%
34.16° 38.04* 38.432 36.42: 1.05 0.04 0.33 0.04
FCM yield/(kg/d)
FLAE% Milk fat rate/% 3.70° 3.97% 4.17* 3.66° 0.21 0.03 0.37 0.04
FLER A% Milk protein rate/% 3.10 3.09 3.20 3.06 0.06 0.31 0.97 0.24



FLHER Lactose rate/% 5.14 5.10 5.18 5.18 0.04 0.39 0.23 0.62

RAMEL SCC/ (X 10%mL) 4.79 5.62 4.77 3.55 0.11 0.61 0.32 0.39

145 TR AL 2 =3.5% FLIR I IE AL~ &/ T iR & . FCR=3.5% FCM yeild/DML

146 3 ¥

147 3.1 HEEEEHIFIXT T8 B A 5210

148 VFA VAR BRI AL S PILE TR BB £ E 0, AR AR T F B AL 32 ZRIE,

149 HRHUARLERFA K BT UAFL 10 B B RE R YR, A oA LW 4R T /5 RE R 70%~80%

150 A, VFA &8/ — 2 RERE b WO 15 A W 2 TR A s 4 S ond el vh i 57400 o FAO VB

151 WA AL BUAL U EGAR th IS ISR £ e R B AR MR 5 A4, 45 BN 0.1%2T 4 3K il

Sl

152 EPEEEE VFA

H¢>

S BHIRUSHRIE, 7RG moRL AR R AR A I 2T 4 2K g

B

153 B VFA &2 T aoks WA A PRl ON@ oWl 8 BRI 7e, R OLTE AR
154 0 20 mg/kg SMERGRT SR B tE, JMH VFA S RA R ZI M T 37%; Arriola %520
155 KB, WSINAYERGE Y48 B b TVFA S &3, CR/NIR TR, Bk, Bl B
156 VFA P= B IMEFBCR SRR S IR . TRRORS R L ARS8 sh 2R S5 I R A K
157 FEARBRFE ORI, G RN 0.15% 2 S B B 2 & f0d TVFA &, HOREEWm A
158 hnad, XHEAPHa R0,

159 NH;-N &8 B ZEY) & B MCP ATHLAR 82 15t 1 22508, FL2 8 m] S BRAE RS € Tl T
160 H 5 MRS A B TR UK — AP EDIRAS o NH3-N T MCP & 5t S Bt 198 B AR )0 15
161 EFEVRA R . — Ay, RG] 7R E 1 e B R R SR AR B R
162 2V, BRRIZERARIL, AUREEHIR S AR B R R G, TR B R A
163 (R KRG IEAF4E T RRINE . P BRHAMR LORAT B AN S 2 B LN 5 140 Yang S50
164 FURI, FEGATRT AN 4 RBERORRENE, AME42m T NDF (L%, 1 H MCP

165 PEMAMNIEN, XEARREER .
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188

I pH A2 MR B R B S A febn, JEE VFA JERK) pH N 6.27~6.6; I& B NH3-N
FIHIE pH A 5.7~6.207, FEARIG T, 8 B pH A FRE%, XrREd TN = & i
FEEE TVFA KB, SFEU% B pH K, {H54 pH 40 T 1IEH N .

3.2 AT A R 5 L AL 2 R

FWF TR, E BRI AT A R B rh 27 4 G . R TRWE G AN T 5% SR s A5
BRIV, 3 T I I0 /) iy v 7 2 o i Bl R A SB35 1R 2420 R, VR A TE P s 12 ) 185
AR HE FRY TR SR A T ORBR . AR SO CORIE, AR A N 4 b il 5 B 75
MRS 2R (R DM A CP 9V AL, 3F HLAE — e 7% 1A R 142 1 NDF il ADF (7516 %
Knowlton Z5P7E I 25 L0 b 78 i DA 45 2% I A0 R G i A 3= (R B A 70, 465 SR 00 i 1 7 s 1%
/b2 DM, NDF. ADF. % (N) R (P) [HERC,  MITTHE s AR i 7R B 3 16 2 5
Peters SFEIWFFUR I, ARV R AN T 4E R Mg MU SR X DM, OM. NDF 1 ADF [ fi# 5
BIToREm . EAES PR IR S B R 45 2 B e DM ORI NDF R E, HEEHE
IRINFRERG AN, DML OM A1 NDF HIZRME LR LB, Xl a2 b1 T 5 & Byl 7 ey
B TR, SRR TR R T (K £F AR S5 4, AP RRURE T S 2 (R SRR, AT 3 e 1 TPk
SR o 272 — W0 R O S5 G e I B, R TR e D RRR 2, R (o0 B X B
WIS AL o
3.3 E AR P54 DMI A FCR HIFZIH

1215 DMI I FCR T 24036 3h 4 4 75k i A0 AR ) 9% A B AT B B3 S i o 48]
s, B R A R A BER L, IR EIERA . Choct®™WFFERM], TR PR
NG AT LRI 88 0 AL T8 P B BE RN, 5 BBTE S 24 ) _E AT LR AL T P B BE R R 1
Rl BRAENS YR B B DR R, MR AR, AT R
G SRR £ BE R EIE 2, BEAESR s B DR, S S SO 2 S W ) R P AR

AT YERIT, T RESRE R E R 4 K 0 Ml AE B AR 1S SR A AN pH R R AR
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198

199

200

201

202

203

204

205

206

207

208

209

210

211

W, BRI, BRI S I 7K /5 A A S B AVE N 28, FEACER b, TR AR N 0.10%
F0.15% 11 5 & Byl 77 g 2 Z 42 = 924 1) FCR, {3 DMI A T i ss, Ui B 52 & g i 57 o]
FE— R BRI R AT
3.4 A B GAR MLIE AE AR bR K R

M ALB. TP, UN 1 CR & A3k A e e 1 WL AR B0 il TP
F B ALB MIEREE M, ALB BA 4RI EENIEN, P54+ ALB IEH &
HAE 29.0~36.6 g/LBY, I IHACH A& Bk, W SENAEARERZ; MK UN 32
K 8 TR R R T o AEROLAAR B (U, 2 ML UN & s T iy, R LR 5 T
SRR R FI R T, e VLA R R e, MR R, Bt h UN
B AR AT 7E — R b SRR GRDRR rh A R R A s R CR B e T LA
BT S3 FARN U PR R A PR A T 00, CR 25 S0 AR R WL P9 2 (1 20 A QAT 3 1 i
S E RIS, 7ERR R IR 4 R B RS M TP CR & 37, UN & 21K,
2 WY 1) 77U R W S I 2 5 0 TR AR DG LB R b s TR VA SR CSZE TR o A o g 7 5 A
VIR GYIRedRm ALB &, (B0 TP & & &M, EARRK S, e &
A, MET TP EEATHEES, UN S8A TRE&EH, EREHREAKT, XA fh 9
R BARGRI A 5 RE

TC il BHBA /2 IRV ARH 7=, BRI 2 AR ay 76 — e R b S o iy AR 1 475
Do JEWREZD2 TR I, VS N 7R R ) 66 B 2E R S & s 3 4 i b TC AH v =15
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Effects of Compound Enzyme Preparation on Rumen Fermentation, Apparent Digestibility of
Nutrients and Performance of Lactating Cows
ZHAO Liansheng'? WANG Youyue®* CHEN Yakun? BU Dengpan®* LIU Wei?
GUO Jiangpeng™>*

(1. Faculty of Animal Science and Technology, Gansu Agricultural University, Gansu 730070,
China, 2. State Key Laboratory of Animal Nutrition, Institute of Animal Science, Chinese
Academy of Agricultural Sciences, Beijing 100193, China; 3. Beijing Animal Husbandry

Environment Monitoring Station, Beijing 102200, China; 4. Beijing General Station of Animal

Husbandry, Beijing 100107, China)

Abstract: This experiment was conducted to investigate the effects of different doses of compound
enzyme preparation on rumen fermentation, apparent digestibility of nutrients, serum biochemical
indices and performance of lactating cows. Thirty-two healthy Holstein lactating cows were
selected with similar body weight, parity, lactation days and milk yield. The cows were allocated
to 4 groups according to randomized blocks experiment design. Dairy cows in control group were
fed a basal diet, while those in trial groups were fed the basal diet with 0.10%, 0.15% and 0.20%
compound enzyme preparation, respectively. Preliminary trial period was 10 days, and formal trial
period was 56 days. The results showed as follows: 1) compared with the control group, adding
0.15% compound enzyme preparation in the diets significantly increased total volatile fatty acids
content of rumen fluid (P<0.05) and adding compound enzyme preparation had a trend to increase
acetic acid content (P=0.08), but had no significant effects on other volatile fatty acids, ammonia

nitrogen and micro protein contents (P>0.05). 2) Compared with the control group, adding



350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

compound enzyme preparation in the diet significantly increased the apparent digestibility of dry
matter and neutral detergent fiber (P<0.05), and adding 0.20% compound enzyme preparation
significantly increased the apparent digestibility of organic matter (P<0.05). 3) Compared with the
control group, adding compound enzyme preparation in the diet had a trend to increase serum
albumin content (P=0.09) and decrease urea nitrogen content (P=0.07) , but had no significant
effects on other serum indexes (P>0.05). 4) Compared with the control group, adding 0.10% and
0.15% compound enzyme preparation in the diet significantly increased feed conversion rate
(P<0.05), and the 3.5% fat correction milk yield in 0.10% and 0.15% groups was increased by
3.88 and 4.27 kg/d (P<0.05), respectively. The milk fat rate in 0.15% group was increased by
12.70% (P<0.05). In conclusion, adding compound enzyme preparation in the diet can improve
feed conversion rate, rumen fermentation and performance. Comprehensive consideration, the
recommended adding amount of compound enzyme preparation in the diet of lactating cows is
0.15%.

Key words: compound enzyme preparation; lactating cows; apparent digestibility; performance;
serum biochemical indices
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