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AT 10 dy IER 94 do T3R50 45 ARG A B ARG 2 (RS i ir 1) 15 g/ (d » 3Kk) B}
LR INAL] H R 3 Sk AR E A P A IR 2 AT FE S B B FE S 1 G R A AR T SR F e
T B0 5 AU PR SO R R L BCR H SO (08 - R S I ] R UL PR A R AR A . £ AR
R D) HX AL, FREINEEE B E RS B R B E i wm (P>0.05) , HE &
K TSR (P<0.05) . 47 3% m UL LG & Gt ds (P=0.078) o 2) 7 8o b &L, 5 %
ZAT LR, X0 21 77 NE 2 P 7 8 A UL rhon) S ot 0 O B 0 O R I A S AR e I R AR A (P<
0.05) o 3) F5ou FRLEF AR Eb o TRIHR S A i B 20 00 0 3% LR T R UL A b R L N R R A -4 -
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AT [ RE 0 T NE A R R R IR R R 1) B 6453

PR b ER N 510 f1 1S g/ (d » 3k) WEBE 2B (L%
WAy et b H R =20%, B- 4 BB =20%,
HUE A =25% K5 <6%) [T, SERhbiE R
#i§ NRC (2016) 1 215 % by HE &5 & 97 9 39 A 7= 56
B e b, J 2 B B FR K P S AT e o T
B 10 d. 1E U 94 d.
1.2 [ gEes

WA TR AT & BT 3T . Wk
S B B TR, % 0 e R 0 0 UL ) ) R, R
WRLL SRS HEB (TMR) B MW, 10 2 &
(08: 00 F1 16: 00) » B h koK. B H R E K, K EE
BE 20l A A5 A ms T 08 A1 DR e (iR A
A e () Py R Brse) o LAt i 3R A B 4 1) fR B
—iﬁio
1.3 fEbrilE
1.3.1 BE#itekE

] 37 1 B 5 o I X6 A R R B 4 [ kg g
BF 15 g/ (d = k) BERE S BRI 4 ) %k 4 3 3k
FEEEFAEG ST RES AR B¥Eikea
24 h, A%K 2 ho 30 2 Bk A FE S 0 SE S AR
WA 44 L 3 12 E (el 7 3 i b R R, TK13-CD -
P20M) AR UL i A O35 oKk #L, QCT-2000)
S WSE LB NY /T 2660—2014 (P 4= 4 7= 1

Bl 2 B AR " .
1.3.2  JULPN 28 AL 5T Fn 4k 27 o3

WU 2F B 52 5 45 min, 05 22 2 ) AR 44 3
H L pH (pH ] 5E 4%, pH-STAR) ; B Z= 2 il i 44 1%
AL 2.0 kg, 8052 B 2L RAK A BE U0 BLACH
BRI & . MR R A EE NY/T
1333—2007 & & W5 il sz ) " 9 s By ) o g
HUNY /T 1180—2006 € o A5 (17 8 52 89 8] ) W 5
W Y s LR T % R GB5009.5—2016
(ERT4eEEEE afhEARmmE) ™ %
2 3EEATI E HIE I B LR GB 5009.6—2016
G e 4 bR £ b S G s 0 1 2
VAT 5E
1.3.3 HWFEEEFNE

J& S B 2 0] B R 1 S ULEY 50 g. 4 C 3
£ 24 ho K PIEE L) R PR EECAR . 530 Ak R s A0 AR L, R
HL0 g JN 15 mL S FERE B AR FATE
H3IWEBEMFTHE 30 min f5. A BT
(PEN3, fii [§ Airsense Z>a]) W 2 8 % E S ok
Ji. X325 1 Hz F RS2, 200 mL/min 8 S
WLIE 60 s fiPE S 8], 60 s MEFE ] 7 BLOPE R
MEH L1

#1 HFREGEMESH

Table |  Performance and parameters of electronic nose
[ 3] 1 3 R P fiEdy A
Array serial numbers Sensor names Performance characteristics
1 wic EE A FRLS
2 WSS B3 Ul A
3 W3ic FERWE B ERAS
4 Wos EERENAEA
5 WwsC EEE g Lh bl RSk R S LA TS SR A )
6 WIS Wed 490 i [ ek B 05 o P Bl
7 WIW 5 et A L A 2 R S O B R
8 W25 U A T R 3 2R K
9 W2w T A AL A AT LR
10 W3S ke 5 ) SR

1.3.4  SHEE-FIEKH (GC-MS) 44
A E KWL 10 g e, T 2 mL SR 97 40 3,
S B AU 5 (0] S0 50 52 T - 80 C 47, H il
SEFE BTk KR W) BT 538 4 1 (64 DBS
MS (30 mx250 pmx0.25 wm) , Nk #4650

itiE o 3 mL fmin, GEAEFE FHER A 280 C, JEFF &=
A1 L A3 Ak FF 3 AR 6.27 min. THE S
F: ER3 B 50 C 845 1 min, 10 °C /min 7} %
310 °C, {4 FF 8 min. JFUil 40k lms % 5 IR AT
250 C, fL4mekif i 180 C, i HL-70 eV. #
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i e B A 50 ~ 500 miz, 4 A JE
12.5 spectrafs. LI b AG ) b o€ i A< 3000 B+ IR
13947 PR 23 | 58 -
1.4 Hdegiit b ath

F& S G R P o U BUHRE F Excel 2019 HoR H
LRI 27 22 28 Hr (oneway ANOVA) #4721 07 s 45
FH CF e brER " R, P<0.05 A ER B,
0.05<P<0.10 % 7 B& s A HEHE
FH B4y 4 8 (PCA) | R B/ 'E”EL—I Hﬁiﬂ"r
(PLS-DA) Al o [B 2% & oF [o -0 38, 22 57 £
(FC) ]}J:f:’:thi_ﬁtalﬁlﬁ"‘"ﬁlv’_ﬂﬁﬂi?ﬂmm!}ﬁ?ﬂwl

P i 2 S A IR A P e B A
(VIP) >1.0.FC>1.2 o FC<0.833 H P<0.05, [ii I}
f il H A0 2 S A P RE AT SRR AT

2 RS54
2.1 RN H IR e
B 2 W] B0 Bt JRUZE AR Bl R 21 I 4
A5 R (P<0.05) , IR 44T 8 S 3 F R L
2R (P>0.05) , {H I {4 5 F0 AR L i #4
SR E T 7.28% F1 11.54%; Rk 4 E & E
{4 L4 (P<0.05) .,

F 2 ERRER RN I B R 0w

Table 2 Effects of yeast polysaccharide on slaughter perdformance of finishing cattle
T H AE A FE | FH
ltems Control group Test group Palue
SEPNIG HE Live weight before slaughter/kg T07.50+10.10 746.67+£3.33 0.021
fl {4 E Carcass weight (kg 448, 18+12.60 480.80+13.43 0.151
[ 9 # Slaughter rate /% 63.32+0.01 64.40+0.02 0.641
HE AN Loin muscle area/em’ 113.0442.71 126.08+5,95 0.117
W 5L Back fat thickness/em 1.1320.15 0.44+0.08 0.015

2.2 FFBEE R T OIC F WL A BR 4k P A AL 27
8 53 FD 5 )

B 3 AL, S50 R AR LR ﬁt%iﬁﬁ'ﬂﬂ-”f—'?‘?
T AL pH s i~ # P 3E  FK AR 8 3 5 1 0

AR (P>0.05) ; WA 1 R KAL) )k

3 5 5 (P>0.05) , {E 500 T8 40 BRI T 5.779%; i
AitmmiEs(P=

B 4 75 fm K UL EH KB T & &

0.078) .

F¢ 3 BF B R L 2 AL P AL ROk 2 Rl A Y R

Table 3 Effects of yveast polysaccharide on musele physicochemical properties and chemical compaosition of finishing cattle

e At Pkl P
Items Control group Test group Py alue
T 6.09+0.12 6.24+0.14 0.454
047 41 Shear force/N 75.80+8.40 71.43+3.04 .651
HE Cook meat rate/% 58.42+0.02 55.69+0.00 0.264
F 7K 1 Water holding capacity /9% 0.66+0.03 0.67+0.01 0.767
HLE A0 Crade protein/ % 22.60£0.57 22.67x0.10 0.915
FLIEI Ether extract /% 0.67+0.26 1.63+0.32 0.078

2.3 FEREE BRI A L P SO R B A 5 e
e 4 v %0, UG 4l A IR A= WL A W3S fL 8,
el % R B 55 o T B AL (P<0.05) 5 5 B G B s
Mt PR AE (L HE T 0 2 LA b & ok BT 2 I A e
TR TN X 2 HLFE S 10 P 4 1 4% wa 1o 3k 4T
PCA, #5511 -a Fram, R4 L (PCL) FI 32 RE

41 2 (PC2) ) oT#k 2 433 4 76. ?%'»ﬁ] 11.9%, j& 51

A4 88.6%. il W] PC1 I PC2 g Sz I Ff A< 2 44
FEOE R R 23 5 T ik 3 A 0 R AL 5 A

TS FE o MRAE WLk el 1 22 B Uk T 8

e, LRz ke 2 42 B TR S A L & R 1-b
B, WIW  W2W A1 WSS 44 i 33 w5 7 %2 4 fih
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Table 4 Effects of yeast polysaccharide on odor response value in muscle of finishing cattle

{6 e 3 22 B Sensor names FHHA Control group P82 Test group P il P-value
Wl1cC 1.18+0.04 1.14=0.04 0.464
Wss 1.74£0.09 1.62+0.07 0.306
W3cC 1.20+0.04 1.19+0.04 0.808
Wos 1.08+0.07 1.37+0.16 0.120
WsC 1.32+0.08 1.33+0.08 0.897
Wis 1.46+0.09 1.539+0.16 0.485
Wiw 3.94+0.38 4.57+0.43 (1.293
W2s 1.51+0.08 1.70x0.16 0.303
Waw 3.55+0.15 3.55+0.15 00,995
W3is 1.28+0.01 1.33+0.01 0.001
JATRHE C |
S TR Tew g b
1 R oki —— W B Control group

;5 o wie : W WA Test group

= = il i

2 B o e wse

LY Ll

= ) N

ﬁ = \\ - |

H T ] _/./l Wi

-3 == wis
4 -3 -2 -1 1 2 3 4 3
R PCL C76.7%)
Bl 1 PCA 73 40P (a) F0 e 50 50w i b {175 2 ] ()
Fig.1 PCA score plot {al and spider plot for electronic nose sensor response value (h)

2.4 WEEED BT E AL A L P XU L ) 5 e

2.4.1
2.4.1.1

A A B AT o R R G A PCAL H)

LT T AR A B A 22 T AL YR AR TR

£ LS4 b A SRE K 45 F 0 2 7 7R, PCLLPC2 I 1
PCA 4+ 3 (PC3) 73k 2 40 5l 4 46.11%. 24.39% Fil

12.31%, 2 H¥EM B B4 7T .

o A B4 Control group

" = WA Text group LASTE -
P — ;
= 0 =
s i = o
~ a - + X1 I 2H Control group
i 7 - p] Tes
£ o -0 B I Test group
:: -2 ot : 1] W
&y 15 . i
ﬁ. “ify - 3 10 qu.‘-""*’"““ ﬁ o0
H =15 -1¢ -5 0 B \ﬁrjri?(:': g H -
PR PCT (16.01%) R T T T

T HE4RL PCL (46.11%)

2 PCA 344
Fig.2  PCA score plots
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2.4.1.2 PLS-DA

h T I B A DR 3% B R e 20 R R AT
B9 PLSDA BATHH 8, a5 R WA 3-a Bior,
o] L2 () B it DG 28 SO B 43 DX FE R W
(AN ANE 2 PO RINCRAN R/ ESRTE S A TR}
AL FE ) B G H N T4l & 5. PLS-
DA MR 28 RY FoR BRI R, Q'Y HI T
VE AT B ) T GE Sy, RTY BRI 1. 3 WY R
RER §E, H R'Y KT Q7Y B R Bial g or )

£

+ X R4l Control group
+id Bt Test ST

5™

(22.88% )

2.5

~a.0

R4 PC2

0 -5 0 5
T PCL (40,09% )
RY: 0.94; OFY: —0.12

. AWFFLHLRYY F1 QY 4r51%4 0.94 F1-0.12,
W Z B R R, B RY KT Q°Y, Wik
AV L R . e Ah, O T e BE UL AR
AT 7 PLS-DA RIS F (B K 5% n=200) ,
LR 3-b B, B FEIR ML R 5 Q° #hiE
SrHE R 0.95 f1-0.92, R* KF @ H Q° MLk
5 Y Sk 1 0, 5 IR RUES i ) 5 HA AR
A S L b g B B G B 2 08 0
P GG A TS 8 A B Kk
i K vs, 20 R

Test group vs. control group
#UE Intercepts:  R*=(0.0. 0.95), F=(0.0. —0.92)

(] T -

04 05 06 0708 0.9 1.0

#17#: Correlation

43 PLSDA #3454 (a) FIHREFE (b)
Fig.3 PLSDA score plot (a) and model validation plot (h)

242 ERABY S
Bl VIP>1.0.FC>1.2 g FC<0.833 H P<0.05
11 i ik 2 e AU A BT 5% 1 FRER 6 W ART, 55 % IR

AL RS A et 2 fhEF LRERNST
TR Y — % R L R R BE R -4 - MR (P<
0.05) , n] fF Jy it 75 b il 40 -

5 FETE WO 1AL A T e AU A A 1 e
Table 5 Effects of yeast polysaccharide on differential metabolites in longissimus dorsi muscle of finishing cattle
e iR s i 4 4 B PR B B R AT R Pia
Compound 1D Metaholite name RT/min FC vip Pvalue
Com_143 Tk A e N it 22,17 .89 1.31 0.040
Com_163 o B il — 4~ il 1 18.05 2.41 1.50 0.047

243 BEWEERSH

AT A THT A M Sk s R A ) 1 06 R A AR A
CEAS )R A o i) 36 18 B 22 5 o 22 e A U 4
Tl RSt aF R B 4 Bros. i B4R e
AUFE A 1 R B AR R — ks 9F R A SR
FEIR ML I A0 ) B S A A — B o U ) A )
PRAR U AR S B P2 DR B IX 43 B

3 i i
3.1 FEEEEREXEALCE R YR RE R W
R il A AR TR Ak R

SR P K TR e b B r s L e W
e U)o R, )R AR o R 3R M ) A AR R B
SEER R A4 PR R AR UL i R XY O B e B [
2 TR A R N AN 17 AT B R 5 SR
T )3 R A T e R SR LT B A O B
em. A, 2 41z a) F I A N . R SE A
AWML ZE e A 3, 5 okt e i — 3. HAE
B AR ES T EE S R, (HEE R 2R
T2 7 O 24 R 0 B UL ok A e o B 2 R T
7.28% 1 11.54%, {5 W AP RIS I e 2 8 4E — e FERE
b TR IR A IR A B B T
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W5 Hlve. 3 PR Test group vs. control group

B E B
= 1= e
e = =
E B B
2 = =
I I I

— [ 3] L

| asap e

EEmitus
Compound 1D
Com_143
Com_163 1

o s e
s
[

all_Control: L ELFE 4 samples in control group: all_Test: 3 B FFAC samples in test group.
B 4 5 SQuta R s 2 A Hr 4

Fig.4 Heatmap of hierarchical cluster analysis of differential metabolites

3.2 [ BE 2 WE OO OIE R UL P B A P R R0 AL 2
o 4 £ 5 g
V)38 SR 2 B M 20 o A X A R i
AT YRS R EMAR 2 M58 L. pHLR K
7 BB AR CBY ) A7 LUK B R R i I A o
R A SR &R bR B Wk
TE 5 AR RS I I R AR AR ) % e i 4 e A LA pHL.
B A B K 1 B3 B ; Zhang 5P B4
I PRSI 1 g/ kg B 5B o) A A7 2 g UL pH
LEFRw. ARG, RE RS
MEA-LE pHA- BB E M R AK N EEFEW, 5
ARSI E R — B YY) R A R i
B BT) A s 5 JUL P R A . Y
TF 5 46030, 1] R 5 o 1 B K A% 4 mT A 3 RIS AT Wy
SEL 2R AL A B ) o 4 v P R s S R A
FUIB 1) 48 05 00 12 6F B R4 3 PR AT T L e
LB B 47, 038 T LA B0 Geng 5™ WF 9030
TE TR N 50 g /d R EEES IR ] B0 A O
FETHAE AL . AR B b, 2 41 2 (a] AR AR UL P B
P00 25 e A B 35 (HR B 21 B ©) O A ont R A BEIG
T 5.77% it I AR R I BB 2 0 7E — e R A b
B T 4 A .
s AL b I 2R AR S O T S TR A
5 R A5 K B B TR R L TR R A B R AL >
WEAZSUAALR" . B35S gy, [
RS 0 B 4 B B B AT 4 O R L kb
HEE S AR, w420 A AL E
B SERTIE THILE 700 kg BL B RIS 4 E R
T L S A o AL AR S B W
e 1t M2 e o A 150 Y TRDHR R 8 B 2 0 e E

{2 3 PR AF UL P 2R 2R T I B e A 1R R I G OE
HoBERTEL R IA FIALR™ . K
M IR 1Sy A R TR 1A B ) AR s L Py o
B 1 TOROCRL IR 0 o R e LB R e
MHREHEEEREHSEETHER™ .
De Ondarza %" - Poppy e 8] g W SH, iR RE B
it sy mhilEamilka 8
S ARG RV IR R S R T
Ao or £ - pa L) G B O L BR e TOMLEE A RS
o ARES b, mERE S B o 41 IR - Lk BE
Ui & AT S T 0 A A AT RE A R b
BE 2§42 & T 3% 40 30 10 38 R g 8 R K 2 it
T LA RGBT DAL, T 838 T 1Y o o -
3.3 BECEE B A A AL PR I 1 B
PR 5 5T 2 T B ) R F O R T R
VAT PR TR OGBS b s e 5 9 A 1Y RS I K R
S L LT R S A TR B — P L
TTH‘anEF#Mﬁfﬂ H 4 b7 R 5 % R T R
AT RERAE. 2 M IE TN TR &
0 AT 58 45 1 R0 90 9 B 0B % T
mfﬁ:%‘%ﬂ%l‘“mﬁ, HL P B AR fig A 0N T R
PRI O O 6 R L 38 B A0 T R e R T ey b Bl
2 U0 S8 i e S R R I A [ R R 2
PR IR PR« R AL AS T ) o 11 M S Lo
WO X 4 AHIE 9 id A 7 R ) g B
RE 2 FIAS 00 21 7T A 4R L P 1 W3S A J6 A4 ma) v
3 TN A, W3S R I o K B R Y R
iR U R RS 1 BE 2 B R T LA
BB Y F R MM A . BE Sk, WIW.
W2W F1 WSS %22 FE b 9 AL & 1 o
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NERIF. FRBET GCMS HA™, 4
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s B B ALK B0 4 7F PCA BE F A AT X 4 FF
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Effects of Yeast Polysaccharide on Slaughter Performance and
Meat Flavor of Finishing Cattle

WANG Yan' HOU Pengxia"™ LI Dan' LI Bo' SHI An® CHEN Zhilong’
SUN Wenyang® HUANG Xiaoyu' ZHANG Enping'™  LIANG Xiaojun™™
(1. College of Animal Science and Technology, Norvihwest A&F University, Yangling 712100, China: 2. Institute of
Animal Science. Ningxia Academy of Agricultural and Forestry Sciences. Yinchuan 750000, China; 3. Guyuan

Branch of Ningvin Academy of Agricultural and Forestry Sciences . Guyvan 756000, China)

Abstract: This experiment was conducted to study the effects of dietary yeast polysaccharide on slaughter per—
formance and meat flavor of [inishing cattle. Forty healthy 16-month-old Simmental crossbred finishing cattle
welghing about 550 kg were randomly divided into 4 groups with 10 cattle per group. The cattle in the control
group were fed a basal diet, and the others in 3 test groups were fed the basal diets supplemented with 5, 10
and 15 g/ (d + head) yeast polysaccharide, respectively. The pre-rial period lasted for 10 days, and the exper—
imental period lasted for 94 days. After the feeding experiment, each 3 cattle whose body weight was close to
the average in the control group and test group [15 g/ (d * head) yeast polysaccharide supplemental group with
the best body weight gain] were selected for slaughter experiment to determine the slaughter performance and
meat quality, the electronic nose was used to determine the odor profiles in musele, and gas chromatography -
mass spectrometry was used o determine the volatile flavor substances in muscle. The results showed as fol-
lows: 1) compared with the control group, dietary yeast polysaccharide had no significant effect on slaughter
performance of finishing cattle (P>0.05) , but significantly decreased the backfat thickness (P<0.05) , and
tended to increase the ether extract content in muscle (P =0.078). 2) Electronic nose analysis showed that
compared with the control group. the response value of sensor sensitive to long-chain alkane aromatic sub-
stances in longissimus dorsi muscle of finishing cattle in test group was significantly inereased (P<0.05) . 3)

Compared with the control group, dietary yeast polysaccharide significantly increased the contents of pyridoxal
phosphate and erythrosis-<4-phosphate in muscle of finishing cattle (P<0.05) . In conclusion, dietary supple-
mentation of 15 g/ (d « head) yeast polysaccharide can promote the growth of finishing cattle, increase the ar-
omatic compound content in muscle. and improve meat quality. [Chinese Journal of Animal Nutrition, 2023,
35 (11) : 6452-6461]
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