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6.0% , SR8 Wi U oK~ 48 3 9.0% B, w2 Pk R 4F
4k (NDF) FIFRVEVE 4 2T 4k ( ADF) 2 WU 1k 3K ik 2%
BEAR 3T RO IIE 9 ¢ T, L 400 3hh o B A TR I 7S
A%FEAT T I A R 2 3h ) R A R BR W
(RPF) , o] Ayt /b % 980 B i A= ¥ 52 i, RPF AJ
PL43 A 3 98 B A6 IR 1 ( RPSF) Alid 98 B AN 1 A1
JI§ W (RPUF) , Park %" B 58 & L, %5 Jll RPUF
AT DAE I8 o H e 4 7 A, DTG 2 R AR R
X% Al 455 ADF NDF CHLAS i (EE) AL
Jii (CP) WAL (HAE B AL A A ) A vh R
fil RPUF A fig 2 7 & CLA B4 W, BT CLA
o H TR B A W b s £F 2 TR O TR A A v IR
TR ) 544 4k, T a9 IR D5 RN BE$E A A A CLA
G , B ARSI RE SR AL IS, (1 L i 40 32 )
TRRAD, WS4 RPUF FRRRF 25 A R, BE
AT L i 7= W A I L v RE O 7 B LREIR S
A CLA WY, SR M0 E Fi X5 BAT A1 RPUF IR
eI OB = W S W R 17 B AR G S DR P AN
T 56 38 o AIF T AN [ 7 8 0 7K S B AN TR) i I D s
T B B0 X6F i 39740 24 3% 4 3 UL T Ak % 0 i 7 A AL FR
s RS2, R 9 ) R v YR T U R 1 e B S ok
K Ee

1 #MRlEFR*E
1.1 R R s 5K ig it

RPUF DASA BRI A JFURE, LLAS A0 S B 2 5 2
JEES 0, e Ll PG AR K 2 Bl ) R 2 2 e iF
HT W& &k 97.00% , UL T 9 5 R 3L ailt, BE i
M 83.14% , H.Ah C12:0,C14:0 ,C16:0 .Cl6:1
RN 0,C18:0 FE N 3.00%,C18:1 FHE N
27.77%,C18:2 & & 4 26.83% ,C18:3 & & N
24.93% , AR K BENR IR &% 87 0.61% ,24 F148 h
Jo T R R BN 5.15% F1 8.63% ., 1] R AF
W[ v R A BRA AL, TR AR
90.70% , LAy 51 Ry 3, Big i & 12K 34.76% , e
1 C12:0,C14:0 A1 Cl6:1 & & ¥R 0,Cl6:0,
C18:0.C18:1.C18:2 Hl C18:3 & 435 52.80% .
1.93% .8.92% .5.31% F1 18.84% , Ho 43 K 4 B 1y iR
T 0.30%

TEHC 4 LB F K AR EE FERH
(2.50+0.17) % AR K (580+50) kg [ faf i 30 2%
A4 R 3x4 WA RS B, 7R B Al AR AR Es
RPUF FI#A 8 R AT 2 B A I U8 41 6 9 TR & A5 i

U5, B W7 S K F 43 530 o AR R T B Y 4% 5% il
6% ,2 B IR I L A7 533 R 100/0 ,85/15 .70/
30.,55/45, LIG Wi ds in 7K ~F-/ i 17 958 i He 451 35 7
12 N4, 4 3k 47100 ,4/85 ,4/70 ,4/55 . 5/100 .
5/85.5/70.5/55.6/100 .6/85 .6/70 .6/55 #H . i
B R 12 A B B, B B Be i 14 d, 1E 3
5d, BB LR I A4 SE AT AR, 7E [
TSRS HH LU R T B2 T, AR 4l 1A F O 4 MR A 4 3
T PR B,
1.2 REARRAFEE

FRPFRIS A4 AR RE T 2809 1.1 A5 T JE il
TR HORS KL I R 40160 , 4R SR BUSE R T,
4% 5% 6% Rg Wi KT 0 4 A g 95 5 s L 1)
(100/0.85/15,70/30 Fll 55/45) [a] LA 100/0 Ky %
Bt Y AR B BB FR K ISR 1, A e AR IR
W 4 A L I AR U BEAR 7 25 43 3 A 22 0.08
0.10F10.12 MJ/kg, NDF F1 ADF 4%} iR 4 4~ L]
R T B, SF 29 3 A 22 1.52% . 1.90% . 2. 29% FiI
1.32% 1.66% \1.99% , 1RX55 4F R & R EUBR il 77 =X
BRI E AT, 1 A R e 25 S AR AL, 1 1
HIE 2 7R (07:00,19:00) , SplifaFE, A 0K,
1.3 HEXENEERSHIE
1.3.1 REEAIIE FIR R FRORHR R AR

H3 By BEIR 56 F R 4 L RIDRE #MRHRE & i 56
% H R KT IAE S, B K0 sk sk 4
R i DL SRR R B R g Sk A R —
(1) B A8 2R A5 BBORE | 1) KA RN RDBHRE SR 4R 5 7E 65 C
PEAR ot 2 1E R Sk A R R SR A Y FRBHRE 43
SR EEFI AR T 5553007
1.3.2 AR

TEREA B By 1R, >R 4 W R 8
KRR M HEZE AL, 42 IR AL SUBURE VL R 4 19 K HE
FEETEM 1710, 55K 100 o/L A9 A R I )
(ZEEM 1/4) EMEE . BERXBELFEX
FREMBEERA  1E 65 CHEF Mt 2 0H OBk
RAFORAE TR 453 5347
1.3.3 I RE

TR FIR IR 2 d AR AT R4 i AE
SR LA 38 o S R 2 I A Sk 4 R 4 20 mL,
SRAEJGTE 3 000 t/min | .0 15 min il & 1007 , %
IRTE=20 C T IRAE2 R,
1.3.4  FHFE I E

S GB/T 6435—2006""" J7 ¥ 5& /K 4% &
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i R HLS & A (GB/T 6432—1994) M) 4
CP &8 ; /3 W% F GB/T 20806—2006"' #1 NY/

T 1459—2007""" J5 1 | 72 NDF Hl ADF & & ; %

FH GB/T 6433—2006'% J7 ¥ 7€ EE & & ; K [
GB/T 6438—2007"*) J5 il 5 ML K 43 5 1t

®1 AREARKREFKTE(THREM)

Table 1 Composition and nutrient levels of diets (DM basis) %
i H L A Jig Wi A 7K F Fat addition level/ %
Items Basal diet 4 5 6
JE Bl Ingredients
E KT Corn silage 60.00 57.60 57.00 56.40
E £ Corn 32.57 31.27 30.94 30.62
#kHZ Wheat bran 2.33 2.24 2.21 2.19
EtH Soybean meal 1.74 1.67 1.65 1.64
HAFEFH Cottonseed meal 1.51 1.45 1.43 1.42
i 98 AN IR B AR JRR
Jl;lﬁjei Elfe]g:rf(?aﬂlﬁj urijjfuiited fat and flaxseed 4.00 500 6.00
WM E45 CaHPO, 0.35 0.34 0.33 0.33
£k NaCl 0.70 0.67 0.67 0.66
iR #F Premix"” 0.80 0.77 0.76 0.75
AT Total 100.00 100.00 100.00 100.00
35K Nutrient levels”
ZEEVRRE NE, ./ (MI/kg) 8.63 9.37 9.55 9.74
M2 i Crude protein 10.25 10.25 10.25 10.25
HLJE W5 Ether extract 3.29 6.49 7.29 8.08
FpPEVE 4T 4 Neutral detergent fiber 36.15 34.70 34.34 33.98
FRMEVE U ZT 4E Acid detergent fiber 20.44 19.62 19.42 19.22
5 Calcium 0.38 0.41 0.41 0.42
&M% Total phosphorus 0.33 0.32 0.31 0.31

1) TR B M 5 F 75 47 Fi $2 it The premix provided the following per kilogram of diets; VA 3 000 TU, VD 300 IU, VE
15 IU,Fe 30 mg,Cu 8 mg,Zn 30 mg,Mn 40 mg,I 0.25 mg,Se 0.1mg,Co 0.1 mg,
2) LR REAR YR RO T A5 L rp a9 B AN IR W 1) NE, 4% 18 27.14 MI/kg TH5, HARCH SCIME . NE, was

a calculated value according to ingredient composition (the NE ; of rumen undegradable unsaturated fat was regarded as

27.14 MJ/kg) , while the other nutrient levels were measured values.

1.3.5 L&A AL H AR i I 2

iz FEORH L 1) 3500 5 16 A 5 (R R A T
FEWTFEIT) |, A B FR A ( Synergy HI, 38 [E {1115 )
WSE M35 o # A BE (Glu) B E [ (TP) (N
(MDA) |G AH[EEE(T-CHO) H M =85 (TG) & &
KA TN R R ( ALT ) A4S 5556 ZUH ( AST) 16 1,
Y7 =5 %5 B B 2K 11 A8 [ B ( HDL-C) I% %5 B2 g 2R
1 JIH [& B ( LDL-C) | #% K % B B & (1 IH [ i
(VLDL-C) & 2 (INS) @ Mbi £ (GC) &
K% F (GH) & i S P el b5 e k5% B i - 1
(CPT- 1) JgWil& H il = a5 il ( ATGL) | 4Tk
HEE A R AL B (ACC) | B W B R ME S
(FAS) \B-F2 L —B - 3L 5 — R PR LA i A 38 J

fifi (HMGR) Fl B—#83L—p—F JL 5 — R PR Sl /g A
G B (HMGS ) 1 4 SR B AH L 1) il 156 G 92 WA e 4k
55 (ELISA) iXfl & ( L& S A YRl A R A
Al , FHAH R B AR A T 2
1.4 HESITRERE

B4l H DPS 7.05 MREE TR A4 4 P 2 Bt AL X
R T 7 22 087, J1] Duncan [CEE 47 2 & [
B, P<0.05 F2253 03, P<0.01 HZEFWWE,

2 # B
2.1 BERAARINIK F K A [E BE B iR 7R i b 651 % 17 Hy
BEFELSRIELRNZIN

fi 2 2 v %0, B EE 1 NDF £ W LR Z 4,
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JIEs 7 S T 7K P %o Al 7 4 LT Ak 3G 1 S 5 T
SR (P<0.01) , 5 I s i K SF- 5 2K 8] Aig o 6
Lo 151 19 28 ELAE N 45 55 43 F W IH AL R 34 WA 18 3%
S (P>0.05) o 4% F1 5% fg 1 20 CP 2 W34 1k %
W B EET 6% R4 (P<0.01),4/100 4 CP %
ST A2 B2 5 T 6/100 F1 6/55 41 ( P<0.01)
WE®ET 6/85 M 6/70 44 (P<0.05) ,4/70 .4/55
M5/70HW B &5 T6/554 (P<0.01) , &5

T 6/100 .6/85 F1 6/70 2 ( P<0.05) ,4/85 Fl 5/55
HEEST 6/85 Fl 6/70 4 ( P<0.05) ,

4% 5741 NFE FRAIH b HE 0 525 = T 6% i
i (P<0.01) , 1M H Al 38 i K S 21 22 (8] 22 55 A
F(P>0.05), 4% M 5% I§ i 20 ADF 2 Wi 1k %
W EmT 6% Wi 4H (P<0.01) 1M 4% 1 5% 5
5 20 22 (] 35 3 e W AL R 22 R 18 3 (P>0.05)

F 2 BERFE 0K R A [E B B IR 7% 00 B 1 36t oy i 38 4 5% 5 5k WL AL 2= B9 S

Table 2 Effects of fat addition level and different ratios of fat sources on nutrient

apparent digestibility of Holstein steers %
WiH HEF R HHR TRE FRPE Ve T R 3
Items CP EE ¥ NFE 24k ADF 214 NDF
2151 Groups
4/100 72.05+11.02*° 83.12+9.75 79.45+8.25" 45.34+3.56 46.26+3.56
4/85 67.54+3.0145® 77.75+7.21 76.70£2.21° 40.43+3.64"P® 43.00+1.99
4/70 70.21+3.05 79.95+8.41 78.53+4.11" 44.14+3.69* 45.78+4.77
4/55 69.92+8.06"% 77.74+14.53 78.21+6.84 42.03+3.74™ 45.77+3.75
5/100 64.31+0.8048" 76.30+7.76 71.64+1.50™ 35.45+3.8248® 43.00+5.47
5/85 64.81+4.0848" 77.98+10.39 73.62+2.76™ 38.01+4.76"%" 45.97+5.75
5/70 69.69+3.40"% 79.43+3.52 77.04+2.26™ 37.25+3.2748® 47.18+4.39
5/55 66.92+1.4748C® 81.77+5.04 72.52+1.58"° 31.67+2.35% 45.25+3.73
6/100 55.46+4.285¢¢ 76.99+4.20 71.41+6.73™ 27.69+2.07°™ 32.18+2.72
6/85 58.01+8.54F 71.93+6.53 69.21+6.70™ 27.20+2.46"™ 32.72+2.26
6/70 58.33+11.46"5¢ 75.57+12.64 71.11+6.68™ 28.10+2.2948 31.67+2.00
6/55 54.49+9.83° 68.55+11.25 66.83+7.23° 26.91+3.55"™ 29.19+3.08
NE 5 47K SF Fat addition levels/ %
4 69.93+6.61* 79.64+9.54 78.22+5.33" 42.99+3.60 45.20+2.32
5 66.43+3.324 78.87+6.74 73.71+2.8248° 35.60+3.77* 45.35+4.49
6 56.57+8.17%° 73.26+8.99 69.64+7.13" 27.48+2.51%° 31.44+2.58
P {8 P-value
P, 0.000 3 0.052 3 0.001 4 0.000 4 0.053 6
P, 0.461 7 0.576 8 0.262 0 0.582 8 0.786 3
P,XP, 0.888 9 0.824 1 0.889 2 0.813 8 0.995 4

[FIFV R SR AR AR RS PR 22 30U 3 (P<0.01) , AN RVING FHRR 22 57 i 35 (P<0.05) , MITR/NE 78 a0 5
BFRIRZERALE (P>0.05) o P, FIRHTR A P, ANEWHISAS LB P xP, P, 5 P, (A HAEM . TRF,

In the same column, values with different capital letter superscripts mean significant difference ( P<0.01) , and with different

small letter superscripts mean significant difference ( P<0.05) , while with the same small letter or no letter superscripts mean nos-

ignificant difference ( P>0.05) ; P, was fat addition level; P, was fat source addition ratio; P,XP, was the interaction between P,

and P,. The same as below.

2.2 BERAARINIK F K A5 B B IR 7 o b 61 % 17 H
18 £ 1t i35 S AR A 3h R A0 & BUAE X EE TR MR B2
2% 3 A0, R 7 8 0 7K S B A [ g s T
T kA i 3 B 15 3l 63 RN A A G il 3 1 28 B AR
FHEA BE (P>0.05) ,5% H 6% 5 i 20 14 1
1% ATGL .CPT-1 f1 HMGR % B & & T 4% 5

2 ( P<0.05) ,5% Fl 6% Jg Wi 20 22 [6] 2% 5 N W 3%
(P>0.05) , B8 7 ¥ 7Kk S X6 e 23 il 3 86 30 1 1A
WEFW(P>0.05), 5I0iE & AT LW
ACC Fil FAS {1 PE 78 A [5] g 105 45 7K 7 41 1) 22 5%
AN E (P>0.05) {H FAS 1% 4 i 2 15 15 45 i 7K F
()4 =5 1 T B
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2.3 FERRARINZK I K A [E R B IR 4k n Bk 651 3 7ar i
BEMFEREXEESENZIT

S I I ST 5 | N a7 N i =R
T I L ) 6T 135 INS | GC FIGH % 1 5% I A b 2%

(P>0.05) , & 4B IME MRS &2 70N R F
(P>0.05) ,1H 6% JIg i 41 1) INS & & AH Lk 4% F
5% R Wi KA T R

Fx4 BBHHRMKERAERERERMEG GBS NEPEZSEHNTM

Table 4 Effects of fat addition level and different ratios of fat sources on hormone contents in serum of Holstein steers

Wi H Items JERFE INS/(mIU/L)  JEFIAER GC/(ng/L) K2 GH/ (ng/L)
2H 51 Groups
4/100 25.86+1.03 26.37+1.50 12.55%1.54
4/85 31.66x1.17 16.06%1.31 14.74%1.68
4/70 28.38+2.77 19.93+1.32 12.55+1.20
4/55 25.36x1.94 23.57x1.19 11.42+1.83
5/100 23.89+1.66 26.24+2.23 8.43+1.40
5/85 27.76x1.57 37.37£2.90 12.82+1.42
5/70 31.80£1.03 33.46x2.08 13.18+1.99
5/55 30.32+1.36 17.28+1.36 8.84+1.18
6/100 23.39+£1.00 23.34x1.16 7.09+0.35
6/85 20.58+1.45 16.26%1.30 14.41%0.98
6/70 20.33+1.95 32.77+2.51 10.70%1.07
6/55 24.35+1.26 33.47+2.34 12.99x1.56
§ 5 5 7K 7 Fat addition levels/%
4 27.82+1.86 21.48+1.30 12.82+1.57
5 28.44+1.32 28.59+2.12 13.32%1.65
6 22.16x1.39 26.46+1.53 8.80+0.87
P {8 P-value
P, 0.058 3 0.383 7 0.278 5
P, 0.824 6 0.882 5 0.613 7
P, xP, 0.626 3 0.247 8 0.263 5

2.4  BERAARINIK F K A5 B B R 7 o b 651 %+ a7 Hy
18 £ 1 i35 A L BRI R

i 2 5 11, 6% Mg 15 26 A0 L 3 A 2 11 R
BT A% NS4 (P<0.01) ,70/30 Ll 41 &5 2%
T H 4 I (10070 ,85/15 Fl 55/45) 240 (P <
0.05) ,6/70 A% . % & T 4/100 41 ( P<0.01) ,
FET 4/55 M1 5/100 4 (P<0.05) . 4% 46 [8) 1 7
T-CHO . TG .Glu il MDA & 2% KB & (P>
0.05) , BEZ BR M K-y $2  , IE TG & A
TR T-CHO & & Fifi i 7 78 Ik 7 1) 7+ &
MG, 5% F1 6% Jig i 41 19 1L 3 HDL-C & & i
WEE T A% RN (P<0.01) ,5% 1 6% g il 2
] 22 5 AN 3 (P>0.05) o 4% g P 2H (9 1fL ¥ LDL-
CHEBEST 6%MENI4 (P<0.05),5 5% 5 i
HZBZERARE (P>0.05), 6% /I5 74 1Y 1L 1F
VLDL-C & W EF®H T 4% 514 (P<0.05), 5

5% a4 % 5 A B3 (P>0.05)

3 i 8
3.1 BERAARINIK F K AS[E B B iR 7R n b 651 % 17 H
EEFORIBENLENZIN

Xif 44 o Uk, R 3R 4 AR IR A i X
FE I AL F R R K, 1 LR B, TR 4 B
TRl 2B W 2 TED DA T 552 M) 4 L B G P, S BUR B
Bl A= 3 P T R i AR T A A AT A % i
A S AR R as g D5 X9 B R ) R BE R
Wi, Ngidi ZBFSE & B, 45 8 0 24 15 W 2% 4%
1 6% Y35 B B Wi, %F ADF #1 NDF 2 WL i 1k %
WA W R, SR, B A LR i T
e X IRE AR s M AR R RIVE R . Haa-
land 25> W55 K BH, 45 75 B0 AR 1R 8.7 % 33 97 R
D720 5 1R MR 4.8% 1988 H AR Wi A AH 1L, 8.7 % i 9
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&M 4H) ADF Fl NDF WL R B & T, 7
AR 6% IR T2 %) ADF 20T b 280 i 35 %
T A% M 5% AR Wi, B B AN AIE G b, A%

RIS AR A I T R ORI 17 W RRRF, B e K i
7 B I (6% ) IV JBRFF B4 77 75 A BE- T BUR 0 R
LT A 3R B B A

F 5 BBRAEINIKF B A B B By iR 4 00 bk 51 3 757 i 48 4 i 535 A L B AR S M
Table 5 Effects of fat addition level and different ratios of fat sources on biochemical indices in

serum of Holstein steers

REREIEE ARG

= % R

N 2 ol = e S e — .

i H B LI e S 121 TR TR oy 11T

Ttems (mmol/L) (mmol/L) (mg/dL) (nmol/mL) HDL-¢/ LDL-C/ VLDL-C/ (mg/mL)
(mmol/L) (mmol/L) (mmol/L)

ZH %] Groups

4/100 4.14+1.24  0.68+0.10 56.87+3.64 3.98+0.20 0.14+0.06""" 2.12+0.54* 0.33+0.17  50.89%2.09"

4/85 4.60£0.68 0.68+0.07 54.02+2.24 5.21£1.85 0.14+0.06**" 1.35+0.25" 0.29+0.06°  59.66+8.40**"

4/70 4.20£1.37 0.67£0.08 52.67x1.01 4.58+0.44 0.12+0.07**¢ 1.53+0.30 0.37+0.12  59.43+7.36""™

4/55 4.65+1.15 0.65+0.11 54.30£5.01 4.55%1.35 0.11+0.03%  2.11+0.44" 0.30+0.23"  54.85+8.66"""

5/100 4.36£0.44  0.62+0.09 52.92+4.81 4.35+0.73 0.18+0.03"*" 1.63+0.68™ 0.33+0.20®  56.21+0.53""

5/85 5.68+0.60 0.62+0.08 46.10+4.21 4.77+0.73 0.22+0.06**® 1.12+0.48" 0.57+0.19®  60.09+1.46"5®

5/70 5.41£0.17  0.65+0.04 52.97+5.71 4.69+1.01 0.21+0.04**" 1.26+0.22* 0.32+0.13"  61.08x10.54""*

5/55 5.39+1.03  0.64%0.07 51.3124.69 4.60£0.8 0.19+0.03"*" 1.67+0.78" 0.35£0.22  60.24+4.36"%"

6/100 5.75£1.05 0.60£0.11 55.77+£3.70 3.59+0.55 0.23+0.09** 1.86+1.15" 0.37+0.17"  63.37x10.01*™

6/85 5.70£0.74 0.63+£0.08 58.07£4.90 3.99+1.06 0.19+0.05***" 1.11x0.19" 0.38+0.11*  63.20£4.03""*

6/70 5.83+1.38  0.60£0.07 56.83+6.00 4.17+0.41 0.19+0.05**" 1.13+0.33" 0.59+0.14*  70.20x12.34*

6/55 5.50£0.24 0.61x0.01 54.29+4.13 4.05+0.83 0.21+0.05**" 1.26+0.33" 0.46+0.16"  61.79+2.70*%®

NI W5 B 7K - Fat addition levels/ %

4 4.40+1.05 0.67+0.08 54.47+2.7 4.58%1.14 0.13+0.05%" 1.77+0.50° 0.33+0.14"  56.21+7.40%

5 5.21+0.52  0.63+0.07 50.83+4.91 4.60£0.77 0.20+0.04* 1.42+0.57* 0.39+0.20°  59.40+8.54"%®

6 5.70+0.86  0.61x0.07 56.24+4.32 3.95+0.71 0.21+0.06™ 1.34+0.64° 0.45+0.16"°  64.64+8.16™

N8 W5 TS I 49 Fat source addtion ratio

100/0 4.75+0.82  0.63+0.10 55.18+4.01 3.97+0.59  0.19+0.07 1.87+0.78  0.34%0.16 56.83+7.56"

85/15 5.32+0.81 0.64%x0.07 52.73+3.32 4.66x1.29  0.18+0.06  1.19+0.32  0.41x0.17 60.98+9.23"

70/30 5.15+1.25 0.64x0.07 54.16x4.56 4.48+0.66  0.17+0.06  1.31x0.31  0.43%0.17 63.57+10.54"

55/45 5.18+0.90 0.63x0.07 53.30x4.67 4.40£0.99  0.17x0.06  1.68+0.61  0.37x0.20 58.96+6.01°

P {8 P-value

P, 0.412 3 0.057 4 0.175 7 0.097 7 0.002 5 0.021 4 0.037 1 0.007 3

P, 0.510 1 0.850 1 0.891 4 0.150 7 0.714 2 0.067 7 0.724 7 0.041 6

P, xP, 0.783 5 0.983 4 0.886 0 0.969 1 0.771 0 0.893 0 0.196 4 0.912 7

Bhatt %510 % 30 KM 2% F1 4% B 19 B RE W
i, CP R ULTH Ak 38 i, SR, THOH: 45020 F 9% &
B, &M S 22 w98 IR W (F R EE SN 9.6%)
S F AL CP AL, AR Bk, 6% 5
5201 CP FEWLIH Ak 2 25K T 4% A1 5% IR 15
2H , AT RE A MR Ok 22 0 IR DT 23 5 el /N g R B A
Ak, BEA, B RS 78 0K SF (340, BE 26 U4
L &AL, Haresign™ B 58 & B, 1 2 10% 53 988
B Wi, BE WL /bR %A% . Bayourth %5 fiff

AN, RE 6% F5EE 4 EE R F & T
MEE 12% 458 2, Wiseman'? A Ky, Y4 25 1% 1] H
B A RS G R i IO R R AR, X R
BT/ W R 7 B RE A PR, PRI, Y R A
T KSE A IR W5 B, EE 26 W A6 3R BAIK
3.2 BRI NIK T K A 5] A B iR m b 51 %o o S
E4 MEFRE R 3 R A& BOHE K B iR RS2 M
ATGL J2 Js Wl 4 g Jii A 355 s i 19 7K e 1) O
fit N R Ll , 2 591 )5 s g AR, CPT- 1 2 AR i
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S 33 &

2 B AL B 72 5% F1 6% &K F- T,
I3 ATGL F1 CPT- I BI& ¥ B3 5 T 4% A5 ik
X FEIATE 5% 1 6% BRI KT, W 2R (R Ag Y
SR AR BRI ER 1Y B E A AE I BGR . A W5
% B, IML3E VLDL-C \ T-CHO &+ Fifi & N5 i s hn
JKF 2 8 T 42 55 . VLDL-C 240 17 & 8 (Y
PEPE ) B H I = R RN 2 B 2 1 O 52 2% 1) A
LA, Ik Al 20 2 4 ORI FH LR 7 R, 1 ) O K
%% P2 I 4 11 JIE & B ( LDL-C) |, 33k & 1L 1A Jiig s 4
LU R AFRERE S . 5% 6% AR i 411 EE
FULTH AL B AR T % E LRI Y EE B R 238
TN (4% 5% F1 6% 3 IN7KF-4E H /T YK Y BE 43
SR 0.24..0.30 F10.33 kg) , 512 HLAR 5 4121 3)
GYAA D DAL AT R O A P 2 AR e R Y R B
RIS IE Ak F A KB B, AR IR A R RS
BRI RR (A CP SLhrft 4 g s T
H(HHEERN0.72 kg, LPrHLAE N 0.75 kg) ,
Hii P8 sh b =0, 8> T 18 3% 12 3l il
FERIFE AT, D3 A, AT G2 A RRFTF v 9 S 90 2 76 9
WA AL A CLA, CLA ELA7 W& I M4 B ORL 34
P9 DA R % T 0 G BV Y X 2 &2 A G ] R
FHBERN CP AL IE A A BRI, 514 1 43 1 A2
fb, T CP SLPrflbgh it 57 B i 2 28/ Y i
A, 2 g 7 & S ACC Fil FAS Y W% M 25 A
B3,
3.3 BERAARINIK F K A6 B B R 7 i b 61 % 1a7 H
18 £k 1 i35 A L BRI R

Lake %™ J2 B, #b 70 A5 105 AS 23 52 i 06 7L 4 11
3% Glu &5, Kang %'®/ i8035 | IfL#E Glu & &
FEREVA I RS 5, BN A2 198 B R AR e
FISEIm  TEVE 22 FLAB AR 58, LI R AT 5[] H 2%
S50 1 8 0K e B S o B A i ARDRR v B
K BLIME h Glu & B AN B AL

JAE A% 1 5% N i 41 (4 e 7K AL & 0 3 W3 1k
IR, 6% 1R W5 41T 1k T Y A RRE (E (A B8
4% 5% F 6% R Wi ZKF- T , & H Al U (%) EE 43 1)
4°0.24.0.30 F1 0.33 kg) s2HE e, B, % 48
B 22 () 5 & VR B D 1R, A LA & 2 v vl 2% fif
T RE R AN BT R M E A R ik, B, b
% RPUF 7Kg 48 s, 13 v TP & o (W) A0 4
15 5 B S JRROFF A8 I A 38 I, 7% 43 T A6 R R R,
FITLL, 24 2 B R R A8 i B 3k 2 70/30 Bk E)

il

MDA 1) & it & [ B HLAR BT S A0 0 ) 1 2L
SR, R 4 S e A 2k A B R A R Y
TP SR S A 20 B S L %) 22 AR 0 B U R 1) Tl TR
BRI AN IR I R A 55 1 Ul 2 | R R R A bR
{18 40 0 B 7 B ARG 388 00, 5 A S 2 A B e 3R A
B AR B i S AL i i BT 7= A MDA, 2 R i
PRI AT LR (L0 F5 AR TR , R I, 6% AR I 41 /% 1fi.
i MDA & a1,

FEATIGE Y, Bt 2 B 107 45 0 7K S8 14 385 1t i
H1 T-CHO & &3, X 5 1 % HMGR Fl HMGS
T PR R A A — 2, Matras 2570 & B, AR5
SRR ) A 1 0% 4 A i L 3 19 1l ¥ OF- ¥ T-CHO
SRER, BTt & B, b 78 D E
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B—¥2—B—H & ki A, 75 HMGR 1EH F 1B )5
TR FRELR | Fe 2 BUIR [ R A 5 A5 R 3R
B, B2 G 10 VS N K ST (4 38 00, 5% F11 6% I i 41 1)
I3 HMGR ¥ 1 W 25 55 T 4% i 0 41, 43 1 & i
8.05% il 35.62% , iX FI HES& 5% Fl 6% A i 21 1L 75
T-CHO & & B = i s A

Matras 25 %) 76 il A HP BRI E & n-3 FA B9 i
RSt , & BRI ) TG 25 2 AR, A 4 56 [ A 1)
MEE & n-3 FA W RFE, VS TG 7 & B g i i
TN B 38 mmi B AR, X W85 CLA FEARIA AR
DU E FRE LA &, TEAB I, B & A5 i
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A % AL 1 3% LDL % & 1 LDL/HDL [t {H 1
e,
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W Glu & e 4L B U6 8 35 22 5%, i L)L INS Al GC
FRAEANFR I 2 8] 22 AN B3

4 & it

it FH 3k 988 T AS 100 R BRI RD 5 RRORF 1 Sl B 07
TR H2 08 4% 5% F1 6% 3 AU 7K & 100/0 .85/
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Effects of Fat Addition Level and Different Ratios of Fat Sources on Nutrient
Apparent Digestibility and Serum Biochemical Indices of Holstein Steers

CAO Mingyu' YANG Zhiling' TAN Yanan'? WANG Yaru' XU Peng' DUAN Zengliang'
ZHANG Shuanlin'®  LIU Qiang' GUO Gang'
(1. College of Animal Science, Shanxi Agricultural University, Taigu 030801, China; 2. Bureau of Rural and Agriculture of
Wenshui County, Wenshui 032101, China)

Abstract; The objective of present research was to study the effects of fat addition level and different ratios of
fat sources on nutrient apparent digestibility and serum biochemical indices of Holstein steers. Four (2.50%+
0.17) -year-old Holstein steers [ average body weight of (580+50) kg ] with permanent rumen fistula were fed
a basal diet consisting of corn silage and concentrate supplement, which was added with 2 sources of fat ( calci-
um salts of flaxseed fatty acids vs. whole flaxseed) at 3 addition levels (4% , 5% and 6% ) and with 4 differ-
ent ratios (100/0, 85/15, 70/30 and 5/45) in a 3 x4 two-factorial design. Fat addition level/ratio in the
twelve groups were 4/100, 4/85, 4/70, 4/55, 5/100, 5/85, 5/70, 5/55, 6/100, 6/85, 6/70 and 6/55,
respectively. The experiment was divided into 12 stages, and the first 14 d of each stage was an adjustment pe-
riod and the following 5 d was for sample collection. The results showed as follows: 1) the apparent digestibili-
ties of crude protein and acid detergent fiber in 4% and 5% fat group were very significantly higher than those
in the 6% fat group (P<0.01). 2) The activities of serum fatty acid triglyceride lipase, carnitine palmitoyl
transferase- I and 3-hydroxy-3-methyl-glutaryl coenzyme A reductase in 5% and 6% fat groups were very sig-
nificantly higher than those in the 4% fat group ( P<0.01). The contents of serum total protein and very low
density lipoprotein cholesterol in 6% fat group were significantly higher than those in 4% fat group ( P<0.01 or
P<0.05). The content of serum total protein in 70/30 ratio group was significantly higher than that in other ra-
tio groups ( P<0.05). The content of serum high density lipoprotein cholesterol (HDL-C) in the 5% and 6%
fat groups was significantly higher than that in the 4% fat group ( P<0.01), the content of serum low density
lipoprotein cholesterol (LDL-C) in the 4% fat group was significantly higher than that in the 6% fat group
(P<0.05). In conclusion, based on data of nutrient apparent digestibility and serum biochemical indices, the
optimum fat addition level is 4% to 5%, and the optimum of different fat source ratios ( rumen undegradable
unsaturated fat /flaxseed) is 70/30.[ Chinese Journal of Animal Nutrition, 2021, 33(3) :1523-1533 ]
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