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China Cattle Science

LR M HTIESREGEL R S HF AR EHF R
B a5 RE 53 1

REE, KM, RREA, ® F, ZaE,
OB, ERE, WRW, A E, R
(1. EErA I RIS B A BERFSEIT, L5 2011062, (A BB SV RHE % TR £ B 464000
3. iAo B A A A R A W], i 200433)

B E. [ gk Ags e B AR, LR SR — S AP AR A
SER AE R 3 A EF NG TRGBR B R MILEN, [ER]EREAN3HHE
F R TR AR RBE—FEF, AERKSFEORAEZTRIK(P<0.05) ;%4
H 2 2 BF P Fo A 8E ) 0 SR e 5 AR R A2 3k &1 (P <0.05) , 7 738 2 2 8% 1 49 ek
BARESZTRZH(P<0.05) ;4 di3a 4 et i S+ 20 A WHEREZT RS (P
<0.05) , &AM AK NG A GRF — TR =ZHRESER5(P<0.05), #EHNAE
REL, S M Fa bk A EFEM TR (P <0.05) , A&7 4 55 A SO, 47 A7 32 24 4 85 A 5k
(P <0.05) ;A% WARAKMR £ (P <0.05) . &S LA AL T d HE 7] B 25, A 85 A e B0k
AT G 2 Gk ALY KER K (P<0.05), 24 LT ERTH, [SHh]A
R BT, B — At R S W6 G E— R0 £ 57, R Ao 1 T R o PR A

Pl

T A S AR, T AR R SR A B et A SR e TR IR A
KEWR: FA; AASRR; Tk AR, BLEH

R E 4S5 :TS201.4 MEKFRIRAG : A
AR — R AR SR g R )
iR Y . ARk, A TR E A TRk R,
S BN ] S LA G, AR > 150 R i B B
WFEAR A BT AT 3 K e X e G TR
ARSI , F A4 R P ir ek bk, 4 AR 5 TH
B2 [l B 1A, 28 AR KR ikt s 3
FER G R, 2021 AEFE 4 N 77 1 29 6. 98 x
10° t, Al e384 3. 7% , A4 i 2 sk 249 9.3 x 10° ¢,
[l B 5. 2% , A4 I DT 8 2908 2,33 x 10° ¢, ]
3 22. 7% (https ://data. stats. gov. ecn/ ) ; 7E X Ff
ST 3R E A Rl i — 20 b = N
AR o AR A= TR il 0 A 7 T ORISR A
[ A T A I E A 6 A 2R A i TR R AR A
LRI AR VR 3 FOER, | T 04 W K2 0%
JE VTR, 1z i 3 [ N A R B L T b R Ak
BN GAAR I L LA R 1R 30 5 80 A 1 B2 ) 4

s B H#7:2022-12-06 {&[E] H #5 :2022-12-28

MEHS:1001-9111(2023)02-0011-11

()2 i 1, PRI G T 3 I 25 4 ™ i ) Y D
R R S 2 S RO BT L T T o

I A PN S i A BT R e A
AL BRAG AR DA 5 VR S A PR R B S e, TERILRE BRI 8] P
HAPAARR H 2 0 ~4 °C |, JF7E RS2 BN T i
B PR IR AARIFIE O ~4 CHEEH YR 1%
VR AR AR 1B 5 5 2o A HIFIR , 2V RVRES i , VR
FES B A= PR b o A [ A8 T3 7 =X 4% A e
M IE A T A AR T RN PR, R H Y
R AE A PR it ) B 2R3 [ Fp ] B MR B DA AR
S B T RS I7 B, AR [R] i 05 X
K2 PR 7 i B R 2 SRR TR R o
FINRE LAVE TR IR A AT ISR RO, AN R 254
PR FH A SRR 3R i SR ATAE — 5 22 5, (HR g
I RE AT HLE (I RAE e 5 kA AL
FGERESL B T B DY 55 08 66F PR B 28 5, AR

BEWE :[F5 [ AR H (31501937) 5 v [ 14 J5RH# 3 405 3 (2014M562467 )
TEE RIS (1978—) , 2o, BIDFFE 5L, Wk, 23y g f & Fb S5 7 7 b i TS
« BIEE RORAN (1970—) 5 W50 6, 1, E2N B Wpist (6 & Fh -5 &)™ i T



12 2 LB

549 &

AL PR 04 S DA 25 R R0 AR P ARG 25 e, Ak
e I AT 10 AV DAY BT e A ] S R [ AL
AT X AR A RS A v i PR B I 5 R 0 A T
KRR R M R, 1 X
(1 T B Y 35 W A 2 P B A R B
BEZ A, BERSAN R okl 2% 1 S S V4 R g 24 PA) i Jot
(OB S [F) i B A5 % 2 PR R P 5 i
A P DG AR B A Y DR AT )y
I T R SNAIBTTE o (EBAEE YA D 3 A )
AL P 2 60% B — RZEOLB A A7 i, =
T TR SR E R, A T8 B PR RIS VR TR 1) A JE
PRl SRR T, PR AE DA PR SR A A oty o 4 il
IR v Ak B 25 I B, 6T R DY AT b P o o
P K SR A T AR B B

ARSCLLZE A S A My ST HE A A A A Y B
KRBT 4, 8 3 R 24524 R 8 3%
A b AT LB b, B 7E T 3 RIB S A
7 b U BAEE DY A A R, T 2% 35 0 AN R
RS AR BES %  J FRAE 0 TR 42 ol
FEARHE LRI AR

I RS

L1 ##5RHF

VEIUAR BRI A A SR 58 A FR A I AR A 1] 37 1
R AT IR 4 (18 W) P kg i 4= (14 H
1) 456 S B AR SR 29 10 d K# HERE I, I
PR AT TE I 4= 2 700 kg, ZA% 2 600 kg, +%
(FEBEREMRE F) T EE" . Rk ER
T AN, GhIm o3 S PR Y FIVR RN 3 4
A R B SE G 15 CAEHL, 8 h 22 PN 58 A I sl A
TAL 3 ¥ EERTE 4 CUKFETE L 48 h S a5 ¥ R
A 4 CUKFEFEIL 48 h JE5EH 2-20 °C URFH VR VR IR
21,4 CHRMRIR R A

RRAEARGA] L P R R =y T R R R
AN TCK CEAE 3R 4 R et N 25 B A A2
BAIABRA A s @b Tl CIE AR, 34 6
Tl W E 25 8 A 2= R A R A R 4% Z2 R
M (PBS | H 58 [ 5 W, T [ s R4 R AR R AT
PR 812 (3], W H 56 [ SPT 4w ; OCT £
A, H AR AL SAKURA 24 F); R, 1 | 6 [§ Ted
Pella A H] o
1.2 {XE5E&E&

A/ EAFUIHTAL(SZCI01) , bR AR A
R w5 A 3L E A4 (KDN-103F) , |4

A R A A A A - A AL (GC/MS-
QP2010Plus-GC2010) , H A% £ ¥ 5 1o 5508 AH €0 33 - H2
BB 5 B BB A ( ACQUITY XEVOTQ-Smicro LC-MS/
MS) , 36 E IR R R A B A R SRR B ) 24400
BL(3344) | EEBHIR A F

1.3 AF ik

1.3.1 REEHRAR,>ME K5 B0 GB 5009.
3—2016¢ £ 5 K Mg E ) 5 —1k iR B R
GB 5009. 5—2016 £ & 8 115 i 5 ) iy 9L I
FE" S IEWT S ) GB 5009. 6—2016( £ & H G i
I E ) B R R s 5 JK 4y . 2 8 GB 5009. 4—
2016 (£ & BRI E ) 14 R A s i
1.3.2 atm4sT5umsnz S GB 5009.
124—2016 £ ity R SERR A I 52 ) ' T IR AE
1.3.3 fEhs4sET5amnc S GB 5009.
168—2016 £ &h P I 107 R (0 52 ) 7 5 — vk A
B, R K SRR IO AR s D7 1R P i, 2 BN HER
FHETE 3BT N AR i o 0 B T R R I % i DA
R RS, PIAEBIAE 100 °C,45#4E 13 min, L) 10
°C/min SZEFAEZE 180 °C ,f£45 6 min, L 1 °C/min
FRTE ZE 200 °C L, 1545 20 min, L)L 4 °C/min 3 &K
FHRZ 230 C,{&%F 10. 5 min; FEAEARIR A, 270 C,
I AR IR B 280 C o Ar9i bk 1000 1, JEFE AR
1.0 Lo A AR 2 B IS AR AL (n) 2/ 2 000/
m, B (R) B/ 1.25,

PO AR A o, BB 12 ~ 13 Jil T IR A, SRR B2 K T 1
em, VI J5 B4 0 4, €8 22 4308 5k e 1 XM & T4
Wrif, eSS B LY A o HEE b,
FEATINE 5 K

1.3.5 %A ZIREER T 5o e o7k,
500 g IEE, VIR 6 x3 x3 cm K/, B FEZASPE
TR ACH IR, FH PRSI PR A PO iR B IR 2] 70 °C
B, B v A, WK AR IR TR R ERA, T B
1.27 em [BIJEHURE 2595 UL PR 21 46 1o BORE 10 A4
PR BT Y YA I, 10 SR B 1> PR e D0 T B 1)
SYYME , THEF 8T ) M8, FE AR .

1.3.6 LA ZKA  RAMEENE, B 12 ~13
A ARAL S Fe AL B AL 2 em® ST IR ARE BRI IC N
M, o RFEET 10 5KIEAE, R 19818 713 25 kg
FHEIFOREF S min, FFRE G, AEEREILH M,
HAEAX .

M sk =

=M, 100
u, =
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SRS A5 LRSS R 0T AH A AV A P V4 B 24 DR R AR A DAL it R R 0 B 13

P M, OB AT RE TR M, B R4 AR AR
M,

1.3.7 #AE RAZEEBRENE, HIFR AR
T EA) S R A, B2 500 ¢ PRRE A% B AR BN B4 A
FEARRICH W, () R AR E T 28 AR P iR K
TR IR 15 PTG I A i rhoCh il EE R 70 °C
IBCHE PRV E 2 00, IR ARI 3R A T, PR
IRJE BORE S R TE R W, (g) o THRAN

W, -W,

FREMRE = x 100
W,
oA W I AET R S B W, O IR S R R

Ho

1.3.8 WURL e AL Ao B LEMALIS  H5HE
AT 1 mm® KN, [ ETE 2. 5% 1% B
4 C37%, 7110 1 mol/L PBS(pH =7.4) 3k 3 %, 15
min/ ¥ ; Bl 5 5% FH A AR R 3 88 2 B (30% .50%
70% . 80% . 90% . 95% | 100% ) k17 ¥ J& i 7K,
15min/ Y, 5 C R 52 I BRAL BE 15 min, 7K J5 4 i
TR AR R IR AT T4, R T R AR AR I T
S HL B FEOBLTED JBE |, T 5 W S S Mot 4 9 J 305
A, SR A Rl FH 44 HE 8% ( scanning electron micro-
graph , SEM ) W2 FIl &5 ILEF 4k B A, sl K G
FHAER IS F R WU ML 4T 60 ~ 80 pum
WL, 1 150 H 7 SRR 5 F, 346 1 2% RS TR

R APDRS 1 WA 2. 6% AR BT VA W WU e (1, B
J& A HT7800/HT7700 % 51 H, 4% ( transimission elec-
tion microscrope , TEM ) W< FlI R4 K14 .
1.4 HiEsE

FIH] Tmage — Pro Plus 6. 0 73 B4, 22 s il
WU EF4E B A U 2T 4% 5 L5 K%, B ME
HEFT R B 53T, H LA 4% B R A 2O L
VLT B = 8 IX 4l N LB 4T 4 AR 0 1 7 X
B

FIH Excel ¥125 00258 , 4K )5 H SPSS 26. 0
Frageit ot ok 5 3 J7 22 70 #t (one — way ANO-
VA) G5 b [ it Fe AN [ B 285 4 PR 22 [] 1) B8 22 5+
FIFH 22 8 LA 0 A [R) I 285 40 TR I ot B A7 LA
BEPEKE-H 0,05, AN TEHEIR UL, i e 45 2R 2= /0
HAE 3 U HE DL I = bR R

2 HRESH

2.1 BEMERMAIW

N1 FTo 22 307 A4 Ry 307 H A4 ) FAVE 1 7K
DEEBERTREN(P <0.05) , R IHKNEH T
E AR T G Y RS B (P <0.05) , HE S
PRCSE2E 5 o INFEAE IR A BOR R, PAGEE
PRI B2 DY B i OO T R AR

F1 RAELRN SHFRATSEFANLERS g/100 g
A x| K5y EHR NG Wi K5y
AL R 70.78 +1.95° 20.92 £0.69° 7.93 £1.65 0.93 £0.07
B ¥ i A 69.03 +1.95" 20.52 +0.42° 7.87 +1.62 0.95+0.03
B YRR 67.48 £1.77" 19.43 +0.78" 7.67 +0.46 0.92+0.09
AL R 70.13 +1.60° 21.27 £1.09° 6.86 =1.47 0.95 £0.03
faf Hr 4H A ¥ i 1A 68.42 £1.59* 20.87 £0. 63" 7.30 £1.35 0.99 +0.09
B YRR 69.40 +1.94" 19.78 +0.90" 7.80 +0.57 0.92+0.09

1 RFIR R NG SRR 25 57 3 (P <0..05) .

2.2 FEBSW

2.2.1 RABEZTHMARIH WK Px, Bk
g 2H Al A 5 8 P b 75 & FE iR (essential amino acid,
EAA) F1 10 FpdE 0075 2 318 (non essential amino
acid, NEAA) , P4 R 3 FiOE 25 40 A i 2 ik
PR A UL o — B AH R SE SR & AP — e 1 22
T HHE T A B DR Y 2R TN R (Phe ) | i 2 2
(Tyr) F1IH 2088 (Pro) B9 & & 5y, V2 i I H 2R
(Gly) &t e, 9 UR N DE 2R ( Cys ) & sy 5 M
rhpiE ) A SE Y 1) Phe b3 0 8 TR RN
(P <0.05) ; 0 Ef py Tyr & 50358 T2 6 Y F1ve

FRA (P <0.05) 5 B 3 FIA R A Y Pro & 3%
B TR B (P <0.05) s ¥ fif A Gly & & & T
IEEPIFIVR RN (P <0.05) ;72 URIAl Cys & it b 3
o TR PRI BE P (P <0.05) o fi SHr3H 4= ¥4 fif [
Cys S, & m TMERFBHERA (P <
0.05) ; PAdfif PRIV fif N 1Y Tyr 5 5 035 5 TR
(P<0.05), 3 FIEAL-IH EAA Fil NEAA f2%
BAREE EAA/TAA H(EY#T 40% ,EAA/NEAA
FEBIETE 70% L) 1, H 4 FAO/WTO %} 4E 1 i FE AH
MR E X, UEIA 3 R 25 4 34 A A 2R B A
KV EFRMER



14 LR ZRE 4549 %
R2 ASEAAHLATAERFANSERSEMAR
B it o8/ %
R LA faf T dH A
INE AR Thr 0.96 +0.03 0.96 +0.02 0.95+0.08 0.99 +0.02 0.96 +0.02 0.96 +0.09
#E R Val 0.94 +0.02 0.98 +0.03 1.01 £0.07 1.02 £0.02 0.98 +0.04 1.01 £0.07
EH R Met 0.57 +0.02 0.56 +0.01 0.56 +0.05 0.59 +0.01 0.95+0.68 0.58 +0.06
SRR e 0.94 +0.03 0.95+0.03 0.96 +0.08 0.99 +0.03 1.00 £0.03 0.96 +0.07
EE R Leu 1.73 +0.04 1.70 +0.03 1.66 +1.28 1.79 £0.05 1.73 £0.06 1.69 +1.34
FKINE B Phe  0.95 +0.06" 0.98 +0.02" 0.79 +0.07" 0.96 +0.02 0.91 +0.05 0.84+1.28
AR Lys 1.87 £0.09 1.90 +0.53 1.87 +1.60 1.93 £0.03 1.87 +0.06 1.90 £1.46
{65 R Trp 0.45 +0.09 0.32 +009 0.44 +0.02 0.46 +0.16 0.34+0.01 0.44 +0.02
EAA 8.40 £0.13 8.36 +0.23 8.24 +0.63 8.71 £0.26 8.73 +0.73 8.38 +0.67
RAHEM Asp 1.89+0.04 1.89 +0.05 1.85+0.20 1.96 £0.06 1.91 +0.06 1.91 £0.16
225 % Ser 0.80 +0.02 0.81 +0.01 0.76 +0.06 0.83 +0.02 0.76 +0.02 0.82 +0.07
AE W Glu 2.95+0.02 3.06 +0.09 2.83 +0.41 3.08 +0.11 2.92 +0. 14 3.07 £0.20
HEm Gly 0.88 +0.04" 0.91 +0.02° 0.86 +0.05" 0.94+0.05 0.98 +0.12 1.01 +£0.10
W& Ala 1.17 £0.08 1.23 +£0.03 1.20 £1.09 1.25+0.05 1.16 £0.06 1.26 +0.04
Mgz Cys 0.06 +0.03" 0.06 +0.01" 0.12 +0. 00" 0.02 +0.03° 0.21 £0.03" 0.07 +0.00"
215 His 0.86 +0.43 0.81 +0.02 0.77 £0.11 0.86 +0.04 0.83 +0.04 0.78 +0.09
WE R Arg 1.29 +0.17 1.33 +0.01 1.24 +0.11 1.24 £0.03 1.30 0. 12 1.28 £0.09
Pi% 2 Tyr 0.76 +0.03" 0.73 £0.02" 0.66 +0.05" 0.77 £0.04" 0.75 £0.02* 0.68 +0.09"
& Pro 0.82+0.06"  0.79+0.01" 0.90 +0.01" 0.87 £0.01 0.97 +0.70 0.88 +0.12
NEAA 11.45 £0.42 11.63 £0.25 11.18 =1.09 11.83 +0.27 11.79 +0. 58 11.77 £0.76
TAA 19.85 £0.55 19.99 +0.47 19.42 +1.72 20.53 0. 51 20.53 £1.22 20.15 £1.39
EAA/TAA 0.42 +0.01 0.42 +0.00 0.42 +0.01 0.42 +0.01 0.42 +0.02 0.42 +0.01
EAA/NEAA 0.73 +0.02 0.72 +0.01 0.74 +0.02 0.74 +0.01 0.74 £0.04 0.71+0.03

T [ —ah M AT A RN PR 22 573 B3 (P <0.05) . R,

2.2.2 EeRERABmHA WAEMFIE 3 FE
AR A ARG 1) ) B R A L TR T A IR IS A A
PR i RS R AL IR | T IR R R A5 B R o
P T Al 78 2 A2 A 3 R A b, Sk
PRI E LR & f g, 3 MRS A i

R B FN5 A 2 IR ) & AT AR 28 5%, TAR 4

T ARV NE FRRR R bR AL ] 22 57 3% (P <0.05) .

30

TAALL 41 1%

10

AINNNNNNNNNNNNNNNNNNY

LT P R, R

B 1

O # 6
R
2 % %A

far T P SLRGE §R N TAALL 91 1%

(=]

10

abb

(=R

AR CEHERIS RS AN EREER S TAA BLLE

FIE PR 1A SR DA R TR R 57 A R R R R (8 v T8
FRA (P <0.05) , (HAREE AR LN 2 (1] 22 5 A8 0
FH(P>0.05) , far 7 20 2 7 b 22 5k R AV BF A I 35
FRHER AR (P <0.05) , (A48 R A 7R A
ZIHERANRE(P>0.05),
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SRS A5 LRSS R 0T AH A AV A P V4 B 24 DR R AR A DAL it R R 0 B 15

2.3 BERERAERSEENH

M2 3 AN, [l —2F ARG 3 R S A4 A Y
FIHE B IR ( saturated fatty acid, SFA) ZH il Fe AR AH [F],
S RITE49.78 ~53.00 Z[A], 295 S 172 DA
s HP S R KRB AR IR (C16: 0) , Hk 2 fd
JRIR(CI8: 0), WM (Cl4: 0) FiI A EERR (C12
2 0) 5 B AR 3 AR PR S Z R Y A A
RN TR S =R A RE (P >0.05) , fifliH
AR AT B PR B+ R IR (C13: 0) 3 B 3%
B TRVRA(P <0.05) o 2 MRS 3 Fha- B
2216 B BAAS 0 F1 IR 5 % ( mono unsaturated fatty

A1 3 MBS AR N Z (8] MUFA & 80 3% 22 5% (P
>0.05) . WASEFAER 3 FiA-RIES Z M Z AR
Y AT B8 Wi 12 ( poly unsaturated fatty acid, PUFA) Bl
TE1.67% ~3.31% 2], WilR (C18: 2,n-6) 4
TR, AEARPUARTR (€200 4,n - 6) F iR /b 22 4%
e 0y 3 FIESA- A PUFA &8I0 & 225 (P <
0. 05) ; fiif iy 3H A= f4) FAEE P FNV8 VR TR B AE AR AR TR
(C20: 2) ek =J&mm(C20: 3,n-6) T EH
o TR ZH (P <0.05) , FA B R RN V2 5 (R 11 C20
DA R RES TRIKEAL(P <0.05), UFA:

SFA HAEFE 0. 89 ~1.01 Z[A],n6/n3 HL{ETE 14.23

acid, MUFA) Ak 5 4. 10% ~47.55% 2], J0h, ~17.98 [0 46 412 IR 322 5.
CI8: 1 & RERGE  AFHIMAR (C16: 1) Y, i dh

R3 ASLRCELRNSESAREMRER S EMAN

Zhg ek far i 4
il
2405 C10: 0 0.04 +0.00 0.10 £0.11 0.05 £0.00 0.04 £0.01 0.05+0.01  0.05%0.00
AR C12: 0 0.07 £0.00 0.07 £0.02 0.07 £0.01 0.07 £0.01 0.08 +0.01  0.08 +0.01
+=HkR C13: 0 — — — 0.04 £0.05"  0.02+0.00" 0.00 =0.00"
W E 2R Cl14: 0 2.90 +0.09 2.87 +0.41 3.15+0.20 3.43 +0.17 3.72+0.09  3.46 +0.23
+FH AR C15: 0 0.41 £0.10 0.48 £0.23 0.43 £0.06 0.44 £0.00 0.52+0.03  0.49 +0.03
kAR Cl6: 0 30.12+£0.60  30.28 £2.01  30.17 £0.20 28.50 £1.13  27.47+2.32 29.08 +1.22
F-ERRAR C17: 0 1.03 £0.15 1.15 £0.37 1.07 £0.09 1.14 £0.12 1.14£0.12  1.24 £0.08
TENEMR C18: 0 16.05+0.54  16.37+4.72  17.23 £0.32 15.95+0.69  18.70 +3.44  18.43 +0.66
AR €20: 0 0.12 £0.02 0.11 £0.05 0.11 £0.01 0.09 £0.01 0.12+0.04  0.11 +0.01
——ig C21: 0 — — — 0.08 £0.02 0.09 +0.02  0.06 +0.05
LR C22: 0 — — — — 0.01 +0.01 —
SFA 50.74 £0.31  51.43+7.57  52.30 £0.14 49.78 +0.47  51.91+1.75 53.00+0.68
T PURR—WTR C14: 1 0.67 +0.08 0.73 £0.32 0.57 £0.04 0.76 £0. 14 0.77 +0.30  0.61 =0. 14
KRR C16: 1 4.35£0.15 4.44 £1.67 3.90 +£0.24 4.31 £0.29 4.05+0.77  3.70 £0.34
R C18: 1 42.35+0.48  41.63+5.69  40.98 £0.53 41.87+0.45  39.63+1.48 39.62+0.03
TEHE—JTR €200 1 0.18 £0.03 0.15 £0.04 0.18 £0.01 0.19 £0.03 0.18+0.04  0.18 +0.03
MUFA 47.55+0.38  46.96+7.44  45.63 £0.28 47.130.19  44.63+2.40 44.10+0.45
TEiHE C18: 2,n -6 1.52 £0.80 1.50 £0.10 1.82 0. 14 2.79 +0.36 3.04+0.62  2.65+0.74
o - Rk C18: 3,n-3  0.09 +0.02 0.10 £0.01 0.12£0.02 0.19 £0.03 0.22+0.06  0.19 +0.05
i e st 71773 00) | E) 0.02 £0.00 0.02 £0.00 0.02 £0.00 0.03 £0.00°  0.01 £0.02" 0.01 £0.01"
=R €200 3 .n-6 0.06 +0.00 0.06 +0.01 0.07 +0.00 0.05+0.01"  0.02+0.02" 0.04 £0.02"
AEAE DURERR €200 4,n -6 — — — 0.02+0.02°  0.02+0.02" 0.00 £0.00"
PUFA 1.68 £0.10 1.67 £0.08 2.04 £0.15 3.08 +0.40 3.31+0.67  2.90 +0.77
UFA 49.23£0.34  48.63+7.51  47.66 £0.15 50.21 £0.47  47.95+2.10 47.00 +0.64
n-6/n-3 17.98 +3.69  16.47 +2.58  15.81 =1.04 15.03£0.55  14.47+1.18 14.23 +0.14
UFA: SFA 0.97 £0.01 0.98 +0.29 0.91 £0.01 1.01 £0.02 0.93+0.07  0.89 +0.03
=" FOR A S AR

0.05) sa " (LW (0 RO L0 RE 2 A2 i o ) A B
I o [EILR BRI VRN /N (P <0.05) , PYEIG
ZL5b " EECM P (OB B3, v B PRIV VR I RS b7 fF

2.4 BF FYIAMERKELE
HIZE 4 R, L™ A8 S W P 4 1) 58 B2 24
RV EEPN B LB T AR I AR VR (P <
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$49 %

W TR (P <0.05) , A I AY b7 (H 5 M1
X RV B AT LR YLD o fE, P A 8
RIATRZ , P IR PR AR X e, EL b ™ (BRI, X AT
AE-T PRl BT B R LA 28 1 o S H RS
A Ko M AV VRN BT D) I 0 35w TIAEE Y (P
<0.05) , {ELARAEE P A& o N 2 [8] LA SR TR IALS 14
fi PA) 2 W) 22 S AN 5 i S0 T A v e 1 BT U0 ) I
IR TFEREE R VR (P <0. 05) , {EAREE A IV U5
WZRIZERARE, d13 4 /UL, P4 5 R e

VAR PR RIS DAY 1 o P 2 K 3R 40 18 35 v T e Y (P
<0.05) , ZEAEHr A= Ve VR IA B I TR K R B35 i T
VRBEPRI (P <0.05) , faf 357 20 4= (14 ¥4 VR TA) IV B DA 114
IER KR IE AL o WA LRI VR A 2 A 40
R 3 R TS M B A (P <0.05) , (HAREE A
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Evaluation of Meat Quality in Fresh, Chilled and Frozen

Beef from Angus and Holstein Cattle
ZHANG Ying-ying' , ZHANG Min®, TU Wei-long', HUANG Ji', WANG Hong-yang',
ZHENG Jian®, JIANG Lu-min’, CAO Wu-bo’, LIU Wen-tao’, TAN Yong-song 1 *
(1. Institute of Animal Husbandry & Veterinary Science, Shanghai Academy of Agricultural Sciences, Shanghai 201106
2. College of Animal Science and Technology, Xinyang Agriculture and Forestry University, Xinyang, Henan 464399 ;

3. Shanghai Zuoting Youyuan Enterprise Management Co. , Lid. , Shanghai 200433)

Abstract ; [ Method ] The nutritional compositions, physicochemical characteristics and microstructure of fresh
chilled and frozen beef from Angus cattle and Holstein dairy cattle were analyzed and compared with each other
within the same breed. [ Result] The results showed that there were some differences in meat quality, nutritional
composition among the three groups within the same breed. Among these, the frozen beef had the lowest moisture
and protein contents (P < 0.05). The content of sweet and aromatic amino acids was the highest in fresh beef and
chilled beef in Angus cattle (P < 0.05), and the content of bitter amino acids was the highest in fresh beef from
Holstein cattle (P < 0.05). The fresh beef and chilled beef had the highest contents of ficocerylic acid and
arachidonic acid (P < 0.05), and the chilled beef had the lowest contents of arachidonic acid and eicossatrienoic
acid (P < 0.05). The color of fresh meat was dark red, while the color of chilled beef and frozen meat was brigh-
ter and more yellowish (P < 0.05). The fresh Angus beef and chilled Holstein beef was the most tender among
their corresponding groups (P < 0.05). The frozen beef had the lowest water retention (P < 0.05). The cross-
sectional microstructure of fresh beef showed a compact arrangement, while the chilled beef and frozen beef tissues
showed a honeycomb-like structure. The sarcomere length of the chilled fresh beef was the largest (P < 0.05).
[ Conclusion ] This study showed that there were some differences in the meat quality of different beef samples in the
same cattle breed and the fresh beef and chilled beef have better nutritional composition and organoleptic quality,
which will provide a theoretical reference for consumers to select beef products and for the industries to process
high-quality fresh beef.

Key words: beef; meat quality; nutrients; physicochemical properties; microstructure



