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WEI Meng'?, ZHANG Songshan', XIE Peng', CHEN Yan', LI Haipeng', LIU Xiaochang', YU Haojie',
BAI Yueyu*, LEI Yuanhua', LIU Xuan', WANG Huan', SUN Baozhong""

(1.Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193, China;
2.Chemical Engineering Institute, Shijiazhuang University, Shijiazhuang 050035, China;
3.Henan Animal Health Supervision, Zhengzhou 450000, China;
4.School of Agricultural Sciences, Zhengzhou University, Zhengzhou 450000, China)

Abstract: In order to explore the quality characteristics and understand the market position and development direction of
Chinese yellow cattle beef, consumer sensory evaluation including fresh beef, pan-fried steaks and instant-boiled slices of
nine kinds of native A3 grade yellow cattle beef were carried out with the imported snowflake beef as control group. The
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results showed that there was no significant difference in juicy, taste, tenderness, color, residue and aroma scores of the pan-
fried steaks between longissimus dorsi of Jiaxian red cattle, Xinjiang brown cattle, Bohai black cattle and A3 grade
imported snowflake beef (P>0.05). All nine kinds of native yellow cattle instant-boiled slices from biceps femoris could
reach the level of imported snow beef, among which the scores of Bohai black cattle, Pingliang red cattle, Yunling cattle,
Yiling cattle, Jinnan cattle were significantly higher than those of imported snowflake beef (P<0.05). Comparing the
sensory evaluation results of fresh and cooked beef, it was found that the correlation between them was low (r=0.345). It
indicated that there was a certain error in determining the beef quality grade only based on the appearance of fresh beef.
Therefore, physiochemical properties were measured and the linear regression analysis of physiochemical properties and
sensory scores was conducted further in order to construct beef quality prediction model. The results showed that the overall
acceptability of fresh steak =6.382—0.132xprotein content, and the overall acceptability of fried meat =4.751—0.228%shear
force. The regression equation of fresh steak could explain 81.2% of the dependent variable variation, and the pan-fried
steaks one could explain 62.6% of the dependent variable variation. Accordingly, protein content and shear force were

selected as evaluation indicators fresh and pan-fried beef respectively, which would provide new reference for beef quality

evaluation.

Key words: Chinese yellow cattle; snowflake beef; sensory evaluation; quality evaluation; linear regression
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Table 1 Statistics of consumer basic information
HEER L3z (70) I (69) ZHI1(60) A11(199)
.- 5 42.4% 40.9% 43.1% 42.1%
& 57.6% 59.1% 56.9% 57.9%
<30% 39.7% 48.4% 50.9% 45.9%
—_ 31~45% 30.9% 29.0% 30.2% 30.1%
46~59% 27.9% 19.4% 18.9% 22.4%
=60% 1.5% 3.2% 0.0% 1.6%
ERTH R & LA I 9.1% 12.3% 10.2% 10.6%
1EE T —Ik 22.7% 27.7% 14.3% 22.2%
TH2RATIR 2JEIH B —Ik 25.8% 15.4% 14.3% 18.9%
3JENH B —IR 12.1% 12.3% 20.4% 14.4%
14~ A S A ) 2 — 1k 30.3% 32.3% 40.8% 33.9%
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Table 2 Sensory scores of fresh and pan-fried steaks from longissimus dorsi (n=199)
b A fif P HETAR P APPAY
HH ~ N e} N > S e L 7,
Bl S YL BRI 3% AR WK g AR Wit AR
BH 3.70£1.00° 3.66+1.02° 3.60+1.01°* 3.41£0.95%  3.70+0.90° 4.15£0.76" 4.04+0.92° 4.05+£0.91° 4.08+0.95" 4.03+£0.94° 3.83+1.03" 4.18+0.87*
LX 3.48+1.09% 3.52+0.96% 3.67+1.02% 3.29+1.00° 3.55+0.96* 3.69£0.91¢" 3.60+1.02° 3.40+0.92¢ 3.12+1.02° 3.01£1.01° 3.11x1.04" 3.30+0.96°
JX  3.59+0.95% 3.67+0.92° 3.72+0.81™ 3.40+0.93™  3.66+0.81° 4.0240.77" 3.95+0.78" 4.00+0.81°° 3.89+0.92™ 3.94+0.89" 3.60+0.96"°  4.03+0.78™
YL 3.50+1.02%" 3.67+0.95° 3.61+0.93° 3.40+0.97"  3.69+0.88° 4.10£0.76™ 3.99+0.82" 3.83+0.84" 3.82+0.90% 3.77+0.88 3.38+1.07°*  3.92+0.84"
WS 3.38+1.03° 3.36+1.04% 3.45+1.01°° 3.14+0.97¢  3.34+0.99° 3.65£0.87" 3.57+£0.96° 3.39+0.97Y 3.17+1.00" 3.26£1.05¢ 3.22+1.01%"  3.40+0.86*
IN  3.55+1.08% 3.42+1.02° 3.51+1.04%" 3.19+1.00°  3.45+0.93% 3.84+0.86°° 3.73+0.89* 3.53+0.93% 3.31x1.04° 3.37+1.00° 3.18+1.02¢  3.52+0.98¢
YLN 3.34£0.96" 3.36+1.02¢ 3.41+0.96" 3.28+0.97%  3.47+0.93% 3.98+0.85" 3.87+0.88" 3.77+0.94° 3.74+0.96* 3.80+0.98" 3.42+1.08"¢  3.84+0.91°
XJ  3.96+0.89° 3.97+0.94° 3.87+0.90° 3.58£1.02®  3.99+0.91° 4.07+0.79™ 3.97£0.81° 3.93+0.84™ 3.99+0.89" 4.00+0.93" 3.56£1.10™  4.04+0.85®
PL 3.68+0.86 3.71+0.90° 3.67+0.85% 3.41+0.92"  3.70+0.77° 3.80+£0.8%" 3.95+0.86" 3.78+0.95° 3.61x1.01¢ 3.68+1.02° 3.48+1.01  3.82+0.85°
XFHE 4.19+0.92° 4.26+0.91° 4.18+0.88" 3.74+1.01°  4.27+0.87° 3.95+0.81°¢ 4.04+£0.79° 3.96+0.82° 3.94+0.87" 4.12+0.82° 3.56+1.02%  4.12+0.75°
T [FIF B AR R 23 7R B0 (] LA w35 25 5 (P<0.05), &3,
3 B SRMIA: R R FOR R E 1S5 (n=199)
Table 3  Sensory scores of fresh and instant-boiled slices from biceps femoris (n=199)
b A ER Y T PR
il " - N . . N N o ) -
it P InE TR AT % BAES AUS IRz 2tk FRit Rt AT R
BH 3.70+0.89 3.52+0.87% 3.58+0.84"¢ 3.23+0.91® 3.53+0.86°* 3.73£0.90® 3.67+0.92" 3.67+0.91® 3.61£0.95" 3.67+0.90° 3.24+1.15*  3.79+0.98"
LX 3.77£1.13" 3.50+£0.96% 3.90+0.95" 3.34+0.93" 3.62+0.91% 3.63+£0.90™ 3.30£0.96° 3.22+0.91¢ 2.86+0.97° 3.06+1.05° 2.87+1.01°  3.10+0.91°
JX  3.56+0.84% 3.37+0.88% 3.42+0.90% 3.28+0.93"  3.44+0.83% 3.74+0.81" 3.45+0.92% 3.37+0.92% 3.48+2.96" 3.35+0.85¢ 3.10+£1.01®  3.44+0.86"
YL 3.31£1.02¢ 3.3840.94% 3.49+1.01°* 3.13+1.01°  3.39+0.90° 3.84£0.89°  3.70+£0.90° 3.76+0.91° 3.54+1.07* 3.56+0.98" 3.32+1.04°  3.82+0.91°
WS 3.10£1.02° 3.14£0.93° 3.18+0.98" 3.09+0.93°  3.11+0.86" 3.53+£0.83° 3.45+0.92°* 3.35+0.93% 2.98+0.95" 3.03£0.94° 2.98+1.06*  3.30+0.90"
IN  3.90+£0.91° 3.56+£0.97% 3.77+0.94™ 3.20£0.90®  3.63+0.80™ 3.74+0.84™ 3.49+0.90"% 3.57+0.90® 3.47+1.01° 3.46x0.92" 3.21+1.06°  3.66+0.94*
YLN 3.75£0.95" 4.00+0.88" 3.77+0.85® 3.38+0.93*  3.89+0.84" 3.85£0.79° 3.56+0.91™ 3.65+0.92® 3.59+0.93" 3.57+0.94" 3.31£1.01°  3.79+0.87°
XJ  3.71+0.96® 3.82+0.87" 3.65+0.90* 3.37+0.95°  3.72+0.90° 3.61+£0.91%  3.43+0.99% 3.50+0.95™ 3.34+1.00° 3.3240.89¢ 3.15+1.00®  3.49+0.95°
PL  3.51+£0.84° 3.70+2.92% 3.38+0.91° 3.14+0.85"  3.45+0.84% 3.80£0.79™ 3.65+0.94™ 3.70+£0.83" 3.63+£2.94" 3.38+0.89% 3.22+0.99*  3.72+0.86"
XTHE 3.70+0.89" 3.86+£0.91® 3.60+0.9°¢ 3.09+1.02°  3.65+0.75" 3.48+0.84°  3.34+0.99° 3.28+0.99 2.79+0.96" 3.00+0.94° 2.95+1.02*  3.19+0.88%
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W TPEAN AR 53 5 AR AT 2 A2 M — 350 W IR (058 2%
R LX. WS, XJ 5840 i 522 5% (P>0.05), Hifx
A S T T EZE (P<0.05); W& BH. YL,
YLN. PL 23 T4 B2 (P<0.05), HiAvkE & 5%
R 2H G B3 22 57 (P>0.05); 3R 1547 LX, JX.
WS, XJ 5% TG i 3 25 55 (P>0.05), HoAsy B 3%
= X REZH (P<0.05) o 33X —&5 LU0 BH TH 25 2 D il
il A A BT AT S AR Y RE IS B UE A4 A UK, B LX
WS Z A1 i R i i PR & Jo B S i 32 1 2R P
DAL A 1 Sk IUVE i i) A AT W R ) T 2 Rl 5 o
Ko bl A e PR R ) PR R, I S LA e
PR PR YL, WS B 5 15 43 i 35 IR T X B2
(P<0.05), Hx SRR P A it 5 5 6k BERE 24, il o)
PR AR RS 3 it A 2 2 40 S JULIRR 1 PRI A4t A o

LX FE A S R TP T 43400, ARl Y PR
PO, X455 B A UL, DA e
PRSI A R HA —E 1 R R o
2.3 RREMRKEXMS R

FH 2 4 A3 5 A UV E PR i AR DGR nT LIS
Y, A B E PRI B B W35 A5 (P<0.01) . 714 2%
FR T K DA LR HE PR PR 25 S s 4iEk
BE (r=0.753) FIIE 25 (=0.752) SR AT 322 AR S PR
i, R B4, (=0.715); T Sk LA &£ F
S AAARTT 42232 PEAH S M e 9 A 2 B €2 (5=0.706 ), H:
U ANEE (7=0.671) 5 A= fef P vh SR T ez S5
AR RAR . A WS R A S T 2% 35 e S

R R R TEA R RAR M
Table 4 Correlation analysis of sensory evaluation traits of
fresh steaks

A gt JBA WBuE O FR Rkt
i, 1.000

I 0.640”  1.000

N 0.606 0.667"  1.000

A 0.461"  0.487" 0528  1.000
BARTEZME 07157 0752 0.7537  0.623™ 1.000

T 0.0 1K CBUM ) - 58 325 AH G "7E0.057K - (R ) 1= i 5 AH G
Fe5~3K7, F9~F10[H,

K5 EEE T AYRCE PO RIRAR
Table 5 Correlation analysis of sensory evaluation traits of
fresh slices

T H git  EE MEUE OFR BTt
i, 1.000

I 0473 1.000

U 0.547"  0.439™  1.000

S 0.322" 0342 0365"  1.000
BRAZE 07067 0538 0.671" 0.506™ 1.000

A= PR ) SR ZERIWR PR, (EAR R R g IR T, 7k
fif PRIHEFI A 58 TR R 19 3se 6 b, T 28 ST Fa bR A
AL, X F AR A ATISSFENLR R B A, 1%
F A ek PUHE AT TSR SR N IR I 09 4m 25 R B A A
FEPCIR AN IR SRR 25

e 6 FE 7 2kl IR i0 IR B MR A S R mT i,
JITA BE HER B B A s 3 A 5 (P<0.01) o il Y
PR PR AP 2R (7=0.762) . BUEE (7=0.762) Sk aT
2 MAH R, HR R Z2 1P (=0.750) ; Wil i1l IR
PR R v 5 AR T 2 82 A S PR SR s 11 [ AR 272
H(=0.740), HAHZ1H:(=0.688 ) FIFF<.(=0.600 ),
5503 B AR A (5=0.441) . FHIGAT DL, FE AT
PR R PP v, T 2 BB R G R I Z2 7
P, ASTRN A 2 B A HE o AT ST pORE, Tl il 1R
R U A, RIS R TR . O'QUINN
SEUA Seh A HEE F T BT S AR S AR
55 XU AR e M Bk (7=0.88) , HIRCHIEE (=0.76) FlI
ZIHEG=0.73), X S5 RIHI 2R —2 . (AR5
LU LA TN R 1| 2258 24 I TR E PP A G MR 43
BT A 5 5 4 R 22 3P RN A TR O AH 56 PR B 5 (=

6 B AREE PR TERAR G

Table 6 Correlation analysis of sensory evaluation traits of pan-fried steaks

By/i=| JERES ARER ik s 2tk SR HERVT He 2
i 1.000
BRER 0.592" 1.000

AUS 0.552" 0.652™ 1.000
i3 3 0.500™ 0.535™ 0.667" 1.000

2tk 0.496" 0.547" 0.633™ 0.748" 1.000

Bt it 0.385™ 0.416™ 0.465™ 0.499™ 0.473" 1.000

SR B A7 0.556™ 0.627" 0.762" 0.762" 0.750" 0.554" 1.000
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Table 7 Correlation analysis of sensory evaluation traits of instant-boiled slices

e 5% HARNER TR o 2t BRI L NTIE o
RERES 1.000
BRFER 0.527" 1.000

TR 0.479™ 0.597" 1.000
U 0.303™ 0.311" 04117 1.000

EAR A 0.389™ 0.430™ 0.575" 0.448™ 1.000

Bt 0.372" 0.376™ 0.453" 0.290™ 0.469" 1.000

SR A2 0.550™ 0.600™ 0.740™ 0.441" 0.688" 0.554™ 1.000

0.95), HKJZ I (7=0.84) FNRUE (7=0.79) . F=H:3X
— 22 AT R AR H LS A AL, TH o
BEPERIMIEE sOANTE]; S5 A MBS AT HRE S R 22 700
K], Felderhoff 8517171 iy 45 5 R BRATEAS [ G H FR
FE A PRI, TR A =k =i 4R A, 1H
SEVARTI 5 PRUBA S it T B s i e R

24 BHFBEGRITEN G EWE

2.4.1 WERKUEALFEIR ARG HE  XT LA fE Rl
Tz P IR PR &5 SR A B 3 A S AT
(=0.345), H_biR%h 5 [ B A AR SO [R] 10 35 4
PR B PESMISR BA W 35 i 22 5%, BRIU IO R EEA 4E
SCHWTEE A R AN BETE AR AR P T, S T AT
P A P SR FE AR, A TEN iR, AR SEYIE T
T K NUEES pH. INEIRR | ZEE RIS 55U 77,
FEE. KA. B S, 451 0LEE 8 R, LIixek
FRPREN A A4, L SR E TN 45 S T A5 A1)
SRR, B PR LA UL R 72 Sk T A PR BB R
PEo FMEFEARIE B EE VR . AMIG. B ak
HREPE . BRSNS, A BIF 5P R FeH]

RE AR R TR A HAT A G, AR Fe bR ICTA
HEAE R — [T i, T ZORG g0 A0 f [a] iy 2R pEaE
TTHIE, — 2R T ZAKE TN 101, s 2
H LR Pt S A I SRR sk . R 9 AR AR
SPERT LUE H, BRI & 2 57K & A i 3 A o6
(r=-0.981), F&E BT & HEAK W ZF AHC(=-0.923),
IR A3 B R P 5T & b i 35 IEAH 2% (7=0.908 ) ; BY
Y175 8 (R S IR A SC (7=0.447) , SRR &
A SE (r=—0.406) ; ZE IR FINEIIKRIE
MG, B S5EM . K E RN IEARDS, SRR &
BREMAELEIFR . Corbin %20 FF5E A [G] S HLAT AESL
SR R 45 R BN B S B S OK 4 G=
—0.99) FIZE A & & (r=—0.95) ¥ 0. 35 A5, 7K 53Fil
TSR R IEAS(=0.92), X 5445 R —
., Liang 5P X} AN [RIAEG 19 85 A= 4438 4R 64 745
1, 15 2RI 2 1, LN BT & 57K 5 2 1
FHIC(r=—0.83), 5B Y] J1 2 WEAAHI(=-0.54) .
2.4.2 R VFRILFEHRFUEE PR MR A e M
AT A2 R (P R KRS RR) -5 R AR H: (R A
BB PP TEIR) AR ST, FIWr — 3 A, anAs

#* 8 WAL R E Bii e it (n=27)

Table 8 Statistics of physiochemical properties of longissimus dorsal (n= 27)

AEE Fe/ME IS oN] I EbRAE ) 2R 5 R AL
pH 4.76 5.68 5.22+0.20 0.04
TR 2K 2% ) 28.55 41.00 34.25+3.57 0.10
FEEPIR (%) 13.28 39.78 34.58+5.06 0.15
559171 (kg) 1.92 5.78 3.44+0.86 0.25
EA(%) 18.47 22.14 20.48+1.12 0.05
K53 (%) 59.30 70.20 66.14+2.91 0.04
K (%) 7.10 17.90 11.45+3.60 0.31
9 HAASEAACHE
Table 9 Correlation analysis of independent variables
Eizt7s pH T Sk R AWK Y1) GHEN KAy il
pH 1.000
PR & —0.045 1.000
AR 0.236 0.366" 1.000
LipvIpi| 0.070 0.048 0.096 1.000
HEE —0.142 0.439° 0.503™ 0.447° 1.000
Ky —0.084 0.493™ 0.568" 0.356 0.908" 1.000
g 0.109 —0.454" —0.463" -0.406° -0.923™ -0.981" 1.000
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JEANBE T B B 5 GRS BB MR RAESE, T = dEts
A S ARG, FoP AR & i SR E e E TR
A2, HHLAABIEXT Z 91 (=0.765 ) F1EE#R (7=0.656)
P4 35 i) 2L vy T X 80 (5=0.643) U FZ W, X 5
Thompson™ 7 1) 4516 —2k, N8 W7 & Sk =, JilJ e
WSy, FENA MR AR P Sz B Y 271k, [RIRst
RE Wi i A A R Y B A P B R R 2 — IR
Wi & B R eI, (H A V2 AR R 2= %)
DA S5, ANATERS | ST [E] 4520 5]
LGS BB M B 2 A OG, HARSE RS -
A KB Y] T FRE BIAE SR SRAR £, FE B4R I Ao
5T o, RS 4 #8155 ) 0 A6 S U i F_ R,
Holman &8P FEAIT B . 85177 | Rz [al 5 5
Y) I 132 W0 A RUE A EFe bR . (H B AR
BAEC AU P2 FAR K, AR MmN —
FAHSCA R, MRS LR AR SCESS0 T, ARSLge
I 55 85 Y] J1 A G R BN —0.801, 5 Calkins 550
B ST 45 R BCE PP IR 5 B U O A T 3 A oG
(r=—0.84) 18—, MBS AR B AL
BB PR UTST HP A5 R S5 1S U B R PR A HI R
B Y] S MEARAE B L METAH S =-0.84) .

2.43 FEKVMIsR S E P A 232 v
FUZRMEEIE R _EIR SRR L, Sy iRy A e
PIHEFIRE ] PSR nT 232 P S B b bR Z Rl i £ vk
B RR, L3 11, ORI AL, A RS & KUE

P DT BRI, JHC A B PR R Pk v, Dl U
W LIRS 81.2% MYEIAR AR S BT Y J ko), Rl 2
AR PR A 48, [E1E Dy R AT DA RS 62.6% B
KAF AR, Caine 250 15 RIZSRIANLEE, FIHIKAG
B5Y) 1 (WBS) #57 T 5 4 HEFE RS H M a7
F, BAARIE T 4=6.79—0.20xWBS, H A LAFIHE
FBT 7 te X i A A e PRI HESAA A 22 R EA T T30, )
FHBY Y] 38X Tl 25 4 PR S AARTT 2 52 P A T T .
FF LU, XU A S BT PE, 6
VIRBELAAESCN E PP S0 _E, B nsy Y1 14E 8
IPE eSS, TT RLSEE PP ik, SEEAS P ST RS
HEPFHT, 7 2 PR AT — 35k 09 7 i, S8 IAISE
A fFLPY,
3 ZEip

IELIXT 9 Ff A3 A4 RIFFREIE 23 Ak, WA
T AT e S5 A E, FEL1 48 | Biasts
Ao R AR 3 AP K LRLH RAR 55 A3
P I AEA R R 3 25 5 (P>0.05), 9 Fh A= it i
SRR R R YRR R A3 Gt O E R4 KSR, B
bE7] R VA SR /4 WA SN o SR Y 172 SR L 4 = A SR 5 o
T X IRZH (P<0.05), X —45 8 M F E N4 i
S, FET S RSOV PR AL T R SRR, BB TR
ARSI R, X TR TS AE M A4 A, AT
A HE RS PR HP B G 1 R B (7=0.753) FIFE & G=
0.752), FEA= i Y i YT Th BE 5G4, (5=0.706 ) ;
T A6 R ) PRI AT ] PR A 740 v 7 2% 2 R R AR S A%
Pk (7=0.762. 0.740) F1Z 7+ (,=0.750. 0.688), 73 5k
B PP Tl B e AR U (7=0.762) , R[]

10 AR RN 5 A& (R PURE 50 BIAR G
Table 10 Correlation between independent variables (physiochemical properties of longissimus dorsal) and dependent variables
(sensory scores of pan-fried steaks)

Eictay pH JESR KR AR 517 Sl K5y 517
i, 0.044 -0.722" -0.724" —-0.712" —0.883™ -0.779™ 0.806™
e 0.071 —0.683" —0.732" —0.753" —0.898" -0.814™ 0.826™
ANBUE 0.072 —0.625 -0.723" -0.619 -0.818™ -0.806" 0.811°
R 0.021 —0.600 —0.723" -0.812" -0.907" -0.830™ 0.845"
A AR T e 1 0.003 —0.645° —0.742° -0.761" -0.913™ -0.827" 0.839”
ks -0.359 -0.065 —0.356 —0.626 —0.534 -0.311 0.369
ARNEFER -0.128 —0.368 —0.582 —0.886™ -0.773" —0.600 0.631
AN -0.133 -0.329 —0.573 -0.832" —0.733" —0.602 0.656
15053 -0.173 —0.349 -0.556 -0.801" —0.746" -0.588 0.643
2tk -0.141 -0.511 -0.692" -0.782" —0.840" -0.719" 0.765"
PRt -0.115 —0.332 —0.468 -0.760" —0.615 -0.500 0.563
AR 32 -0.166 —0.417 -0.625 -0.817" -0.786™ —0.643" 0.6917
# 11 TR NIRRT EE TR 102 25 W 5347
Table 11  Stepwise regressions to predict sensory traits using physiochemical traits of longissimus dorsal
IRAERERN AR AT )y e BB Sig
A PR A T 2 T y=6.382-0.132a 0.812 0.0002
i P AR AT e 2 y=4.751-0.228b 0.626 0.0040

TE: af URE A BT bR ).
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