R EmiB Modern Food Science and Technology 2020, Vol.36, No.6

&l B B X4 A m B i AR B A 5 4 AR

AT, PBE, R%E ', B, sk, DipE’
(1. TR LK FREBAFHAZR, FTHARM 450002) (2. F LLasx¥hsk, TEFI 755000)
(3. Kid 426Kk, Fifkad 810100)

THEE: ARBIAEF W AB A S, kb St —B ey 4 W EARRIRL (100 C) &4 F 45174 40, 60. 80. 100, 120 min,
BT AR AR T 094 M. tRoKIE. pH. &%, ZRaM2E. BH4E. Koe2FR/MBAFATRE, FIMAAEm5
7 (principal component analysis, PCA ) k456 B E PR ME AR 4E2F 14 S RPN ARAL ST 4 OB AT VB IR AT 42 A1k
B, BRER: KAFRNEE. BUE. AR RS R B TR E S (p<0.05), &4 60 min £EFRAGAFARF T, At
HTeFRIT A A4 533ke, ERAEA 12.15, WHC 2 91.45%, ¥ ARME, LEAREEH 37.01%, BIHEEEH 371%, Kot T
7 57.80%, ¥EIEF . B PCA EATEBA G FE —. ZERSMAARY KT 1, BRIt TakFE 23] 86.469%, T ABIFHUR IR A 4]
) e R ARATA ARG R A61S & IZARTL F) i B TR R AR B 1) 69 2K 4 ) Su AR IR 9 60 min>80 min>40 min>100 min>120 min, 5
R F R TIPSR EIMEFEML (p<0.01), H—FIEE T AR 6 FIT S M4,

KRR AR R ABIEE; SRR IARS AT BdcF ik

YERES: 1673-9078(2020)06-181-189 DOI: 10.13982/j.mfst.1673-9078.2020.6.1248

Modeling and Analysis of the Effect of Steaming Time on the Quality
of Yak Meat

WANG Ke', ZHU Chao-zhi*, ZHAO Gai-ming", TIAN Wei', ZHANG Wen-hua?, MA Jin-shou®
(1.College of food science and technology, Henan agricultureal university, Zhengzhou 450002, China)
(2.Zhongwei Comprehensive Experimental Station, Zhongwei 755000, China)

(3.Datong Comprehensive Test Station, Datong 810100, China)

Abstract: The yak meat with the same initial conditions was steamed for 40 min, 60 min, 80 min, 100 min and 120 min under the same
temperature conditions. The tenderness, water-holding capacity (WHC), pH, color, protein content, fat content and moisture content were
analyzed. The quality evaluation model of the steamed yak meat was constructed by principal component analysis combined with sensory
evaluation. The sensory score was comprehensively compared with fuzzy mathematics. The results showed that the color, tenderness and WHC
of yak meat were significantly affected by steaming time. Steaming for 60 min was more suitable for the traditional yak beef steaming process.
The shear force of beef under this condition was 5.33 kg, with a color value of 12.15 and a WHC of 91.45%, which were all optimal. Its protein
content, fat content and moisture content were 37.01%, 3.71% and 57.80%, respectively, which were all in reasonable range. The quality of the
steamed beef with different steaming time was judged by PCA method: 60 min>80 min>40 min>100 min>120 min, which was significantly
positively correlated with fuzzy mathematics sensory scores, further confirming the objective reliability of this model.
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Table 1 Sensory scoring criteria
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Table 2 Determination of the weight of sensory indicators

o

AR Tom mor mE s et T
CRES 10 4 4 3 21 0.21
Rk 5 10 4 3 22 0.22
WE 7 7 10 7 31 0.31

% 5 5 6 10 26 0.26
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Table 3 Results of determination of beef quality index in different steaming time

A AT

%k * *
] /min L a b ¢

340 5 /kg

QR il Ko
WHC/% H e > -
’ P L% /% SE % AF%

40 47.53+0.40° 2.90+0.07° 11.74£0.30° 12.10£0.28" 5.22+0.06° 88.03+0.86° 5.90+0.01° 37.34+0.32° 3.65+0.11° 57.13+0.13"
60  50.50£0.75" 3.54+£0.06° 11.62+0.47* 12.15+0.44* 533+0.12° 91.45+1.03° 5.93£0.01¢ 37.01£0.06° 3.71+0.02° 57.80+0.18"
80  42.89+0.41° 3.11£0.05° 11.66+0.44 12.07£0.42" 6.94+0.25" 89.48+2.03° 5.97+0.02° 36.47+0.12° 4.66+0.36" 55.35+0.19°
100 34.87+0.43% 2.74+0.08" 9.70+0.32° 10.14+0.31° 5.03+0.21° 85.42+0.48" 6.07£0.01* 35.72+0.31° 4.76:0.41° 55.01+0.05"
120 31.49+0.42° 2.75+0.16" 8.80+0.38° 9.22+039° 5.01+0.15° 81.76+0.34" 5.95+0.02° 35.03+0.20° 5.68+0.24* 54.67+0.25°

E: R FETRRHZEZF2E (p<0.05).

184



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.6

22

SABANEM

B 1 REZESIET A AN 4R L
Fig.1 Microstructure of yak meat muscle fiber in different

steaming time
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MATEGEL A, BB T IS 2 R LR £ 4
AR LA B 450 SE 3 M 2 B ORS, E
R I R A A, 3% 5 LGirard S50 9045 S —80,
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4o HHER 4 TR, PrAACERIIEF R, BRIk
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Table 4 Principal component analysis extracts the commonality

23

of variables
kTN ks IR
L* 1.000 0.987
a* 1.000 0.721
b* 1.000 0.905
C 1.000 0.926
WA 1.000 0.727
Kobs 1.000 0.785
Tahes 1.000 0.941
Refr g 1.000 0.840
pH 1.000 0.831
WHC 1.000 0.984

FIF 32 B W vk S R 20 2= R 2 R 2y R 7
FHEER T 2000k, ERNER 5. —MREERRFIE
R>1 [R5 BRI TTRR R =8 5% 32 3V E A 75
Fo 5T, F—FRHE FRSTRHERK
T 1, BRGTHRER 5N 75.581%H1 86.469%, Aeiils
b S B R ZE A PR SRR AR A ) SR AR S B . 28R
WA 2 0 (AT AR B S RFAE ) S a0 2R 6 P

<5 EHFRMNERS B FEHEER A ETEE
Table 5 Characteristic values of principal component factors and variance contribution rate of steamed beef

S ANHGHFAEAR RILE T HAT-F- 75 Am
it FETREY% R aRE/% St FERTHRE% R THREY%

1 7.558 75.581 75.581 7.558 75.581 75.581
2 1.089 10.887 86.469 1.089 10.887 86.469
3 0.784 7.843 94.312

4 0.407 4.065 98.377

5 0.073 0.730 99.107

6 0.054 0.537 99.644

7 0.028 0.279 99.923

8 0.006 0.063 99.986

9 0.001 0.014 100.000

10 1.796E° 1.796E" 100.000
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7 6 ZEHIFANER D BB SHHEEE
Table 6 Principal component load matrix and eigenvectors of
steamed beef

#—FEma (PCy) %= E /s (PC,)

FAF — — T P
B HEGE B HFIERE
L* 0.992 0.361 -0.041 -0.039
a* 0.716 0.260 0.457 0.438
b* 0.947 0.344 0.089 0.085
C 0.956 0.348 0.110 0.105
EIR7bs] 0.814 0.296 0.254 0.243
KoBg 0.868 0.316 -0.175 -0.168
Eam4E 0908 0.330 -0.341 -0.327
Yo -0.906 -0.330 0.143 0.137
pH -0.563 -0.205 0.717 0.687
WHC 0.934 0.340 0.334 0.320
1.OF B A
°dgr ik ,;{:‘l
< 03r L] l'I?}JL.&'HC
= o ©
g :gl‘i
g 0.0
3
0.5 i B
(=]
_] 0 L ofpH
-1.0 -0.5 0.0 0.5 1.0

Component 1
[ 2 ZSI4FREFHEE
Fig.2 Steamed beef factor load map

MRAEHE— 5 KRR, &5 & 8 A PR T
R &, S9RIEE 6. 70k L*. a*. b*. C. BY
P K& EAREE, BlEE. WE. pH.
WHC PR S I EHETC E X~X0, AIAR T HY
Feikal

F,=0.361X,+0.260X,+0.344X3+0.348X,,+0.296 X5+0.316 X+
0.330X,-0.330X5-0.205X+0.340X

Fy=-0.039X;+0.438X,10.085X5+0.105X,+0.243X5-0.168X -
0.327X;+0.137X5+0.687X5+0.320X 1

P RBOVE BRI E AR, Fiv F, A%
FERG . L —. BB MO WIRRHEAR I 2
TR B (1=1,2,3) INBCRE, T3 258024 R i
JRVFAN I

F=(0.75581F;+0.10887F,)/0.86468

P REOVE LR T ZE ok, I8 TR
BB RS IZRE D, 18R 6 s, Bar4int
(ISR NP SV % AV S 9 N &S B T DS TR /A
RF1E Xiv Xav Xan Xgv X Xio ABKE AT, F2L
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ML* b*. C. BAMEE. FlEE. WHC 45
PRI RZE IR R . R A TAE Xoy Xon Xio

AT PR3 B LTI S TR b R it
TEARZ AR BT FE,  BE R B B bRrE &%
JA R AR FEOT DRI, At — 2 BB A T 4R
BRAE TR AR HOVE R, AR 32 1l o0 e R e A
K&, 58RI 2. K 2 mra, e ES
pH H7E PC, Ml PC, B )i 734, HARFRARIIFE PC,
M PC, IE S oA, RN T SRR R .
PC, 7N BAR bR SR VYR, el & sk —7%,
WA RN %, L*. b*, C N—i%, WHC N—
%, PC, ™ pH HMUy—%. ZREHK, PCA Kz
RSB RS R RS2y 9 7 A, RUIRI & &
HAFRSE, L*. b*. C. WHC, pH Z&f8hrIf3L[H
PR R 1 25 A= R 2
*® 7 BREFRRFTNNEEES
Table 7 Comprehensive scores for quality evaluation of
low-temperature cooked beef

F, F F

WEMD ey @ciEa) ey T
40 2.249 -1.366 0.883 3
60 3.164 0.302 3.466 1
80 0.676 0.970 1.646 2
100 -2.674 1.164 -1.510 4
120 -3.294 -0.776 -4.070 5

HHE 7 AT, AR B S, IR 60 min
I N RLE G B, 80 min XZ, 120
min FI4FRIZEE VR B K. MIZARTRIE 28014
GAEVPSREHIT, SoRGEVE Y SHIR RS, 4
I R o DRI, ZE AR PRI b SR 5 U 9
2541 60 min>2&H#i1 80 min>2&Hi] 40 min>2&#H] 100 min>
7M1 120 mino. AHFFEELE LB INAY (40~120 min) Ab
HARZEERR 5y, KIS RZEHIN TEK T 60 min
I E T A ANGE, LR EVP RIS, TTAEZS I )
T 60 min JEZEE VR SOZHT %, FH A 28
[ RERKAT P A ARl RIS [RIth,  Z& I [a]
XA PR i oA AR R 2

24 BHBKFREITNER

I 10 ARE PN BAET T AR T 5 4
A AR AL HEAT ) 4 TTURFRATVRAN, KPP 25 R AR
ILEIFIAT ST, BTSSR, WK 8.
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7 8 T EIZEHIFE4 PR EITMNER
Table 8 Sensory evaluation results of beef in different steaming time

o &% Rk WE % it
B ] /min
Vi Vp V3 V4 Vs Vi Vo V3 V4 Vs Vi Vo V3 V4 Vs Vi Vo V3 V4 Vs
40 7 3 0o 0 O 6 2 2 0 0 7 3 0 0 O 7 3 0 0 0
60 9 1 0O 0 O 9 1 0O 0 O g§ 2 0 0 O 9 1 0 0 0
80 8§ 2 0 0 O 7 3 0 0 O 6 3 1 0 0 8 2 0 0 0
100 5 3 2 0 O 6 1 30 0 6 3 1 0 O 6 2 2 0 0
120 4 2 4 0 O 6 1 30 0 5 2 3 0 O 5 2 2 1 0
3% 8 w41, LA 40 min ZEH|- K EEE NG, 7 0.8 02 0.0 00 0.0
AIF 80~100 43, 3 AT 60~80 43, TEAPE 60 4MBAT, g |07 03 00 agQ gp
M#EE U= {07, 0.3, 0, 0, 0}, [FEHA4E U=1{0.6, 7106 03 0.1 0.0 0.0
0.2, 02, 0, 0}, Us=1{0.7, 0.3, 0, 0, 0}, Us=10.7, 0.8 02 0.0 00 0.0
03, 0, 0, 0}, MIITFE] 4 NERFEXS 5 TIPFEH 05 03 02 0.0 00
JEBERIFE, BY): R |06 0.1 03 00 00
0.7 03 0.0 0.0 00 “106 03 01 00 00
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0}, Ys={0.501, 0.178, 0.295, 0.026, 0}.
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Fig.3 Fuzzy mathematics comprehensive sensory score of
steamed beef
E: EFEARRRTEREE (p<0.05), HRATFL
BEEF (p>0.05).
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Table 9 Correlation between steamed beef model score and
sensory score
7| B 18] /min 40 60 80 100 120
424974 F 0.883 3466 1.646 -1510 -4.070
BRE TR 82.68 8738 83.70 77.76  73.08
p-value 0.000<0.01
A KM 1.000%*
E: 2R TR R FEARR(p<0.05 ), ¥R TR Z A8 A(p<0.01 ).
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