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HEE R TR B Ues 5 a9, BA BT 4 R 3 R AR 2 & R,
1M1 S 24 S0 P96 B S AR T LA ORI FRELET 4, e H S T A D S 2 st e ek e s AR A
FOPRE A= O S 1 E =, R R =400 1500 J5 t, AR AR FE b 32 2
(RIS 28 0RE,  PT DAZ R B AR B UR Rk, RIS B Ok Uy TR A SRR AL L
WHRIT (IMF) &5 50 M KR SRR 2 i e S s DA OCH, B AR M ). A
P I FE R LA B i 564 7350 IMF OB 2 BT TR (1 B 5 20 AR EL e 4 IR 5 R, 52 30 [T e
WA T4 G E -1 (SREBP-1)  ZTR4HEE A BRI (4CO) « JRITTRG g (FAS) Al
RS T O S Ay (PPARy) S5 R0 4 AEE R (R 46 S R UK i B (HSL)
FIPTREE R T-1 (CPT-1) S5 fRIT/: ARRER (K 0. LART (FIBIF 9T 2 B P 7 ARDRRAS I Rt
PR KPR R A AL R A, TR A AR RS B4 IMF OBUAR DG JE R ik
IR TERD o BRI, AN A B AERTE 70 H B A R B AR A 2R KR . R Sehpe . i
EAIRFR S5 IMF SURAR DGR 20k 154, O 6 IEAR A BRI H AR i 4 i i
RIEANIEAR SR
1 MRS T
L1 RIS fk R 77

K16 e PR L) 400 kg (1R VE A% 6 A BB (VT8R4 X R34 30 3k, B
WLor ol 3 40, 4110 3%, HAEKR 1 LG, 4 (A 4D FAEEMER, K% B 48 C
A3 50 F H 2 B AR AR P 50% 1 100% ) PR (o3l & 10% H 3 20% HE#D .
I 9 ) (T 1 A AIE R 8 D .

HERERER AL EhKEER, MRS H. AmEkE R —ME
AR e GRS PR R A R O AMEL . RHELEL 40: 60, FERTADRR AL
W55 WA E IR T E00, RIS 72K L3R 1. AR E R sy (SR

N MR 24.83%, MG 13.21%, FRVEVESRLT4E 41.12%, HPEBeIRLr4E 47.79%, 45
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0.31%, W 0.42%. HEBERE RS CHFYRERD A HEAR 3.90%, fHAEN 0.60%,

TR PRI 4T 4 14.63%, PRV AT 4E 24.10%, 45 0.19%, B 0.02%.

Table 1 Composition and nutrient levels of experimental diets (air-dry basis)

IR N S E TR ORG24t

%

TiH Items

ZH5] Groups

A B C
J5k} Ingredients
FEEL Straw 40.00 40.00 40.00
JERS Distiller's grains 20.00 10.00
HE¥# Sweet potato residue 10.00 20.00
Tk Com 34.86 34.86 34.86
KHE Rice bran 3.00 3.00 3.00
2K Rapeseed meal 0.30 0.30 0.30
BEREAS CaHPO, 0.94 0.94 0.94
fi%7 Limestone 0.48 0.48 0.48
B EE NaCl 0.20 0.20 0.20
Tkl Premix) 0.22 0.22 0.22
4t Total 100.00 100.00 100.00
B 777KF Nutrient levels?
ZEE1H S NEmd/(MJ/kg) 6.64 6.31 5.98
FE AR CP 11.69 9.59 7.59
HP BRI AT 4 NDF 32.40 30.03 27.67
T PRSI 4T 4E ADF 37.26 34.62 31.97
HAEWT EE 5.93 4.67 3.41
5 Ca 0.56 0.55 0.54
WP 0.34 0.30 0.26

VR R AT S AR R4t The premix provided the following per kg of diets: VA 9 000

IU, VD32 0001IU, VE 161U, Cu (as copper sulfate) 9 mg, Fe (as ferrous sulfate) 100 mg, Mn



50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

(as manganese sulfate) 54 mg, Zn (as zinc sulfate) 54 mg, Se (as sodium selenite) 0.20 mg.

VUFAT VR B AR N T SE, A A SEMIE o NEme, Ca and P were calculated values, while
others were measured values.

S A IR B PR A R AT, SRR MR TR R, 7R R [ E I ) (08:00
A16:00) TN 2 U, HHERE, HHYUK.
1.2 FEMRAE

IGGE A, BALERE 5 kBT P30 W A3 A7 JE S2e, 20 8 52 Jo S RRAE B
KRR, —3B5 SEZRN RS PR AR, SRJETRON-80 "CHEMRIRLVK AT R4 H, T4
RNA J5IlI5E FE R 35 5 b — B840 HN-20 °CUKAH, FH TREREIE I E o BRI6 45 05 2 I 5
FHIKCR ML 15 mL, 3 000 r/min 0> 10 min, WM E 5 £-20 COkFEGRTE, HIT I
FRFR I E -
1.3 A KA BEAN B S L RE K 5

FEARIGTF UG RN 45 5 3 R EUA AR B Tt P H ISR (ADG) |, Ht A UA
ADG= (KE-¥E) /RH MRICTHRE . HRHEBRERE, JtE T HRaEAEEL,
NPT S AR, R 5 Sk AT R B AT B S, W IR A 77 A R A 5
L4 A AR E

FI 4 S AR 5 3w rp B . Hoh = BR . (RS R AN SRR A NS R
1.5 BN IMF & & KB

PN IMF & 25 Zhang S0 05200058 1 B R 5T @ A=) AR 78 BT I AR
FIEL U 00 4 B e KAL) FAS. ACC. CPT-1 F1 HSL fI3% 1
1.6 FERFFRILRN E

K RNAiso 7 & R B4 3 5 K ULE RNA, FH NanoDrop 2000 ( Thermo Scientific,



73 USADIGE B RNA FIIREE, 4R 5 F B R B i rE vk i 1 L 52 BV o F % o il 51 80K 52 RNA

74 B39 cDNA. RH] Zhang SEMR T ikt 51 AN € 2L 2k, H B -Lsh E i A S 2k

75 B, HEREEKHENREE, SIFSIE 2.

76 ®2 SEIRIGER PCR 5IHFPF

77 Table 2 Primer sequences for PT-PCR
GenBank 3¢5

£ 551 KR
GenBank
accession No. )

Genes Primer sequences (5' —3’ ) Primer length/bp

B-WizhE = L¥f: GATCTGGCACCACACCTTCTAC 115

_ AY 141970 -
B-actin Tf: GATCTGGGTCATCTTCTCACG

5 2[5 B 7 oA g5 A

-1 SREBP-1

i A1 W il O 2

&y PPARy

LT A RALEE

FAS

PR U AR 7

HSL

T L 72 - 1

CPT-1

78

79 1.7 St

Fi#: TTGAATAAATCTGCCGTCTTG

NM 001113302 -
- Tilf: CCACTTCCACCGCTGCTACT

Lif: GACTTCTCCAGCATTTCCACTC

AY 179866 .
- Nif: GGGATACAGGCTCCACTTTGAT

Fi%: AAGCAATGGATGAACCTTCTTC

NM_ 174224
- Nif: GATGCCCAAGTCAGAGAGC

Fi%: GCAAAGTGGTCATTCAGGTACG

NM 001012669 .
- Nif: CCCAGTGATGATGTAGCTCTTG

k. ACGAGCCTTACCTCAAGAGCTG

NM 001080220 .
- Nif: CAGCAGTAGGCATAGGAGCACTC

3. GGTCAACAGCAACTACTACG

NM 001034349 .
- Nif: TGAACATCCTCTCCATCTGG

292

133

197

125

124

188
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H4E ] Excel 2003 #b¥E, 28 SPSS 19.0 it 344347 MR R 7 2 43 #71 /5, KA Duncan

RVEXS L0 P IME AT 2 EILAL, ZERFORON T RIME D hiEZE, P<0.05 NZEF .

2.1 HEEEACE R A AR Ak R AN 8 52 ML RE R 2

&3 WAL, FRHREE. WMGEE. &5 R4 R A ) 2 78 A L%

(P>0.05) . CZH1 ADG 1 IMF & EEZEMET A M B4 (P<0.05) , EHEHEILEZES

T AHMB A (P<0.05) . AHMBHZALREE, ADG. BIEA IME §EZRHA

RBE (P>0.05) .

R3OHEEBAEE AR AR S R

Table 3  Effects of sweet potato residue replace distiller's grains on growth

performance and slaughter performance in beef cattle

WiH Items

2H3] Groups

A

B

C

WIMGAE Initial BW/kg

A AR{KE Final BW/kg

FEIHBEE ADG/kg

F¥IHX R ADFlg

KIELE F/IG
JESE 2 Slaughter rate/%

Jif 44 7= A% Carcass meat production rate/%

WA HERG IMF/%

404.79+26.93

481.25+27.12°

1.25+0.072

7.99+0.61

6.39+0.56°

55.07+£3.95

84.82+1.52

4.34+0.292

403.76+16.40

475.99+19.08

1.18+0.08*

8.05+0.43

6.8420.80°

53.64+1.18

83.70+1.53

4.21+0.11*

397.71+£17.87

456.42+21.09°

0.96+0.09°

8.20+0.55

8.59+0.97*

53.33+1.18

84.15+1.48

3.11£0.10°

AT el T BESR F  BE 2 R 3 (P>0.05) o RIS - RE R 2 7 2

% (P<0.05) . F#E[E.
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In the same row, values with no letter or the same letter superscripts mean no significant
difference (P>0.05), while with different small letter superscripts mean significant difference
(P<0.05). The same as below.

22 HEEBACHE R A F MLE LA T bR AR

HIZR 4 WL CAHME P HM =8, SHHEE. @& EEEAMREEEEA SRR
RT A4 (P<0.05) o A M B AMIEHHM =K. SHHEEE. &% L E A AR R
EAGEERYARE (P>0.05) .

® 4 HEETACETERX A F IR AT bR AR
Table 4 Effects of sweet potato residue replace distiller's grains on serum

biochemical indexes in beef cattle mmol/L

WiH Items #HJ) Groups
AN B4 CH4l
I =E Triglyceride 0.34+0.03% 0.28+0.042 0.21£0.06°
FHEEEE Total cholesterol 4.41+0.46* 3.98+0.57% 3.50+0.24°
i PENIGE 1 High density lipoprotein 2.47+0.51# 2.19+0.20 1.73+£0.30°
1.56+0.40% 1.13£0.12% 1.04+0.30°

R ENE®E A Low density lipoprotein

2.3 HEEEACE R A 2F 1 R KW UBEES 52 00
HiZ& 5 A1, C A8 S K AL FAS AT ACC i & 5K T A 44/ B 41 (P<0.05) , HSL
1 CPT-1 WEMERE & T A 481 B 4 (P<0.05) . B 4 HK M FAS fl ACC iFHEREKT A
21 (P<0.05) , HSL fl CPT-1 ifTERZE ST A 4l (P<0.05) .
RS OCHEBEBAEIN AR B KU 1520
Table 5 Effects of sweet potato residue replace distiller's grains on enzyme activity of

longissimus dorsi muscle in beef cattle
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111
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119

120

ChinaXivOd I O O

IiH Items H3| Groups
A B C
HE TR & G FAS/(Ulg prot) 28.67+1.392 24.55+2.07° 19.02+1.24¢
2 LG A RILHE ACC/(U/g prot) 59.94+3.30* 52.34+3.48° 43.10£3.56°¢
W BUE IS HSL/mU/mg prot) 3.99+0.27¢ 4.79+0.62° 5.88+0.422
2.81+£0.61¢ 4.55+0.65° 5.924+0.38?2

RIS 1 CPT-1/(U/g prot)

24 HEEEAEEREXAF SR IME JORH O R I #00

B 1 ATEn, C AWK AL SREBP-1. FAS. ACC Fil PPARyF:[K 21k & B Z KT A 41/

B4 (P<0.05) , HSL A1 CPT-1 3N FELEEEHE ST AHMBAH (P<0.05) . BHEERK

L SREBP-1. FAS. ACC Fl PPARyR: R KL E R EFEMT A4 (P<0.05) , HSL il CPT-1 %

[

FIEEEEST AH (P<0.05) .

oonm
0 m >

i R U
Lipogenic-related gene axpression levels

BHAEAFRNE FRRIRERTE (P<0.05) .

5 & &

LR B U
a
T

Lipodytic-related gense axpresson Evels

Value columns with different small letters mean significant difference (P<0.05).

BT H R SR AR UL IME TR SR 3E R R IA 11

Al

Fig.1 Effects of sweet potato residue replace distiller's grains on IMF related genes expression in

longissimus dorsi muscle of beef cattle
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B P] B PR RE B, AT PRAR B AE A I3 T v =R ST =% s R A AR I R

2

H

o



144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

33 HEE SRR E A R KL IMF SR DGHE R 3k 150

IMF JiRUR R R K 70 i 5 R B3 4 45 50, 8 R R T 20 AR, RN g
WiRRAR RGN, 58, IMF YRR SRR & B he 0% DIAHOG, 24 IR M7 12 1) s o it gk A1 i3
IMF JiA, $&& IMF & 5. PPARyE PRI 32 BE H 2 IE 1 4 R WA S A R R 3Rk, A
11 ) A 0 R 1 J 5 B0, SREBP-1 8L VAT ACC, FAS 25 IR & A ik, AT
PR AR DT R 10 B SR US) . FAS (1 24 R AE R & i A rh it A AR, (2t
FE R & 1 2 A TR & FR I S Bt Bl 2 — 160, ACC 10 2 B R AR HEAR IR (1 5 1, A2 i
Wit B IR 2 — ), AREe 45 REW], HEl BN M teym, ~E4sE Rk
UL PPARy. SREBP-1. FAS Ml ACC £:[K)KiEE, PUAFFILE &KL FAS 1 ACC 3%, %
W I DT R I £ B BE F1 U838, T2 15 e KL IMF SRR, BRAR IMF i, R s 04t
FEFRMW], B H R AR R I B A PTG A B K UL PPARySE R 21k . Peng Z5U12IHF 7
SRR, SR R A R I L RT BRI A e &, AT R AR 1 SR JUL PPARYy
SREBP-1. FAS Al ACC #:[H KL .

HIR, IMF JURRS R R o0 R RE J1 s VISR, a0 A Pk, (et IMF PR,

I

fer IMF & 5. HSL [ 32 24E HI 2 I 107 2E 23 e f) ey = I A e it it 3 8 IR D 1 LA A
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(College of Life Science and Environmetal Resource, Yichun University, Yichun 336000, China)
Abstract: This experiment was conducted to study the effects of sweet potato residue replace
distillers' grains on the intramuscular fat (IMF) deposition related genes expression in fattening
cattle. Thirty crossbred fattening steers (Simmental X local yellow cattle) were randomly divided
into 3 groups with 10 heads in each group and 1 cattle in each repetition. The control group (group
A) was fed a basal diet, and sweet potato residue was used in groups B and C to replace 50% and
100% distiller's grains on the basal diet. The test was 9 weeks. The results showed as follows: 1)
the average daily gain and IMF content in group C were significantly lower than those in groups A
and B (P<0.05). 2) The serum contents of triglyceride, total cholesterol, high density lipoprotein
and low density lipoprotein in group C were significantly lower than those in group A (P<0.05). 3)
The activities of fatty acid synthetase (FAS) and acetyl coenzyme A carboxylase activity (ACC) in
longissimus dorsi muscle in group C were significantly lower than those in groups A and B
(P<0.05), and the activities of hormone sensitive lipase (HSL) and carnitine transferase 1 (CPT-1)
were significantly higher than those in groups A and B (P<0.05). The activities of FAS and ACC
in longissimus dorsi muscle in group B were significantly lower than those in group A (P<0.05),
and the activities of HSL and CPT-1 were significantly higher than those in group A (P<0.05). 4)
The gene expressions of sterol regulator element binding protein -1 (SREBP-1), FAS, ACC,
peroxidase activation receptor gamma (PPARy) in longissimus dorsi muscle in group C were
significantly lower than those in groups A and B (P£<0.05), and the gene expressions of HSL and
CPT-1 were significantly higher than those in groups A and B (P<0.05). The gene expressions of
SREBP-1, FAS, ACC, PPARy in longissimus dorsi muscle in group B were significantly lower than
those in group A (P<0.05), and the gene expressions of HSL and CPT-1 were significantly higher
than those in group A (P<0.05). The results indicate that increasing the replacement ratio of sweet
potato residue to distillers' grains can down-regulate the longissimus dorsi fatty acid synthesis
related genes (SREBP-1, FAS, ACC and PPARy) expression, and up-regulate the fatty acid

decomposition related genes (HSL and CPT-1) expression, reducing the longissimus dorsi IMF
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238  deposition.
239  Key words: fattening cattle; sweet potato residue; intramuscular fat; gene expression; distiller's

240  grains
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