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Effect of cooking time and degree of
maturity on eating quality of steak

WANG Heng-peng, CAO Zhong-wen, WU Peng, MENG Xiang-ren”

(Yangzhou University, Yangzhou 225127 , China)

Abstract: To study the effect of cooking time and degree of maturity on eating quality of steak , different row acid ripening time

was taken as cooking time of beef steaks.Results showed that heating rate of the steak increased with the cooking time.Shearing

force , hardness, chewiness, cooking loss of steak increased with the degree of maturity at any cooking time (p <0.05) ,but the

growth rate was different,implied beef steaks could get better tenderness and juiciness when cooking time for beef rowing acid

at 120 h and 168 h.The sarcoplasmic membrane composed of collagen fibers continued to shrink and myofibril structure

gradually became tight and irregular with the extension of cooking time and improvement of maturity ,which corresponded to the

cooking loss rate and texture characteristics of the steak.To ensure the tenderness and juiciness of steak , beef rowed acid 120 h

and later for the production of steak could be recommended for producers, consumers could also choose different maturity of

steak according to their own preferences.

Key words : cooking time ;row acid ; degree of maturity ;steak ; eating quality

HES S TS251.572 SMERARIRAG: A
doi:10. 13386/]. issn1002 —0306. 2017. 15. 048

FREDEH S LR A= KE, HEA R T 3£
FEl S5 e pgt A Pl i 2 i ET D R P 2 A A
WA T S8 [ RO FR Y, UT AR TR A N e i
HAIE 1.3% , 192 A1 3.5% , Wil 2017 4E[H
P4 e A S D 0.7% & 695 J7 i, 1 2 & W) L
AN 2.8% 2= 789 JTmE o A A AR YIRS Y —
Fh, AEHER T AFTWE T P9 245 7S 0 R B B — B
R, ZREIAR A E ARG, Bh T THEARE
BT E b, IR B VR R I LG — s E, 1 E N
B MO A AR PR e = X A A S 3G R A DT S 8
SEYERTHLAY 5 BUAS 24, HXT RIS 4 HE 10 #2412 B R
FEFESRANAE , DY ot [ PN 26 HE P O &% B R R A

I #5 B #3:2017-03-03

X ZE %% 5:1002-0306(2017)15-0259-05

FE BN , A - 5 o LA S B0 510

SEYE AT 2R P A KUK N O T T, R AR
S R 2T, SR S 4R TR B ek AR 1k
W7 AT, (LA 5 BHL f74) 55 80 b 3 S 3502 TR 3 T PR R R
FURT, FE NS A 89 248 R =08 0 T g R 2 b T
St hn# Ty 2 S RTHA BT B, Kerth 255 [
e JZ B KN g BTN PR X = A 7 =0 4
HEBEE 28 25 AU S ) , 45 5 S 7 = b ) O =X
AR HERY BT U 38 TC 3 5 U, BRI PR S B 2
HEZE B P e e K., Wheeler 25 TF 5% AN W] P B f# 14
TR BT = Y8 H I 20 A A T e K LR B 5
W, 3% 55 o 0 Y PR Bl 9 5 170 g {6 BB 6 e O i R 1)

EBEEN: 2B (1991-), B, MEAE A, HRHIF, T EAFZEMAF B RH DA FHR, E-mail: yuwhp@ 163.com,
« BIWEE: ZHAZ(1977-), 8,1+, 81 33%, T 2R F T4 L 2L F A%, E-mail :455609455@ qq.com,,

(20175 %158 299



I@%:ﬂ%&

Science and Technology of Food Industry

TR, B2 iy i s A R 85 U ) 1E W
FART A IR, ¥ £ 07 XS A= R 55 B ) {E T W
e A

S5 I T A O AR Y Y R, A B Y A
ot 1] S A5 25 8 0 2 PR A G B IE S L i R S e
PR S S AR ol S I TR A A 1830 A A HE 1 52 s 8] A,
LA K 33 S A ) 1) 5 A B T R A 2 X0 %1 s o] B2 4
Hery & o A s e B . Rk, AR SCEE S
2R R S5 G o AR, e BRCHE R S5 WA Sy A HEB AL
PR VR AL, ™ A 45 ) PR e b VR B ) 4 A [) s ol
BEAHE, 53 AT AN [R) SE A B AL & 2l BE A= HEn B
BT, Bt 7 AR A HE 04 35 B PR R AL B EE X N )
AR, 3 AR HEn T AT i B 22 4k 5 e Ak AR
RS
1 MRS
1.1 #MRl5{EE

2 3k 12 ARy E P ER A TS8R
LA RA AL, S2RTEE AR K

25% I "R TCK LW BRI AN - K
BERR S 4N - T oK (2o prat) E R
A BRA A,

MK—-301 $r (422 ok M iR A Ao 3642 8 3h
AR H R A 7] GEG - 820 v =X B 30 5 ik . P\
Jr AL EERF LI B A A R A SCCI01E U7 6
ZE¥EFE AL FIC AL iR A A IR A Al
C—LM, BUJLPY B b st AR St Rl 4 A BR 48 &
TMS—Pro # ML 3&E FTC 2\ "] ; NH310 7Y 5
A BERE N A 224 IR Z R R A R A
F] ;BS210S(1/10000) 4347 KA b BT 3% 2 Rl U s
RGA PR A X130 BB 494 H B8 faf == Philips
ARSI
1.2 KWHE
121 S2#ei it #2B8 GB/T 194772004 ( 24 J& 5%
ERVERRAR) BEA7 B 5%, FE AR 12~13 BB AR BGS et
WLAIRE , B F 4 °C HERR 8 i b A7 e o B s e HE
R 72 120 (168 h (1) 4= P, W25 LT 24 Ty 1) 5 H )
HAE A 6 em x 6 cm x 3 em JEHEATAHEHINE, N
P D et AR v A PPN AR BT MR T A, o F U T
Z 180 °C , v/ ih Se Rl 4 HE 04 iU A4~ 18, 0 18
Sy SR 20 s, LR AR RANZ R . fR4 R
H) 2 RS A PR AR A AL L An] v &b (O B DR A
Ay, ZE LA e 4 A = o R 10 IR R ) L %
FATHE 220 °C, KB #3% A G F6E 19 o] — )2 3R 47 4%
il , Z R LY ST 56 T4 HESBVRI AR B 1 2 S, T A
P Y R AL O IRLEE 43 S RIVE 10438 (Medium , ME) |
L4 ( Medium well , MW) 4> ( Well down, WD) 2}~
Heo Hrp Ay AR R G IR E S 60~63 °C 5 )
BEHEN 66~68 C s 4@ EHEN 71 CT
122 FHRESHME FUHEHCHE EEaFRRHE
RS R AR A AL L AR] e b (Ol A ORORS B
FEJUA] P AR A Z A AR SR 10 5% ) |, 0 4= Y
EHT O E 220 C 1958 Th3EAT gl RS 42 )
PRAB R, e 0/ (ME) A= R v oc 5 AR

260 501752158

bR g A

AINFREE L3, IR SEAS R IR BT AL 2R HER FHIR AR o

1.2.3  JikgserE A EFE C-LM, B IR B 3k
AT A HERE T BT U] T I AE o SR TMS—Pro 427 P 32X
ACXF A= HE GO RE B2 5 ORGP L REL B ISR P AL Y
AT, 83k P/5 MIHT B 60 mm/ min, ]
U E 120 mm/ min, XTEAS & 40% |, fih & 77 0.04 N,
1.2.4  FEATHRAC S AHUE 4R P B 3 T i oK 43R
HE(W,) , 34T RUEE s B B iy O IR RS 5 i
FAURARIK TR 2 0K 5, W E B8 i, R 5 FrE
(W)™ 3 F AN R 2 P HLR 45 200 2 28 1
A AT R O o

w, -Ww,

ST (%) =

. W, S EATHT TR s W, SR AT R
1.2.5  WOWRESH B ESEJRBTALT 25 20 B4R R
eI 2.5 mm x2.5 mm x3 mm & T (#{8H —1
FSRTAT) 7E 2.5% M RS W 4 °C [E 2 S, 4R
JE R H 25 BR A RS B IR 2 N T e v,
0.1 mol/L pH7.0 WEMR Eh ZZ vh MK E ¥k 3 WK, & X
15 min, B HBE )T (8135 30% 50% . 70% .80% .
90% F1 95% FHN UK J& ) £, BV VR AT R iy B4 i K Ak
L, BEFP R EEAL B 1S min, £ 100% LBt /K 4021 2
W, BURS min QK SRR T CO, M IG A A7 T8
AP AT T 2 h, THRSEEE S, R MAR AR ( B4R H
B AT RS TR ST RE 4, A BRIT AR E RS,
R eI N S E IR U DU A
1.2.6 #Aasmbr PTEEIERTHE =« frfi =R
No (HFH SPSS 19.0 4= PRl 7454 7 X ) s &% HR 47 %K
PRSI 58T, R Newman—Keuls test ;5647 20 ] |
HWNHEL, 2253 W EH 7K o 7 0.05,p <0.05 FKIR2EH
2 ,p <0.01 RIRZEFIKIBE
2 H#ERE5HW
2.1 FiE4FHENE

DA s A HE 04 v VR BE VR R IR 15, e SR
ANEEZJRBTAL T A HE AR R, G5 2R anEl 1 s,
y=18.052¢00858
R=0.9882

5~

16.69760'0785"
R*=0.9872

x 100

Flg 1 8160'0945)(
R*=0.9796

180 240 300 360 420
yIEEG)

0 60 120

FL SR IR ML T A HE A4 L — ik 1) il 2 P
Fig.1 Temperature—time curves of

steak under different cooking time
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Table 1  Texture characteristics of steaks under different maturity in different cooking opportunities
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(h) - (N) (N) (m]) ( Ratio) (mm) (N) (m])
ME 36.96 £1.49%9 112,10 £2.91% 20436 £5.30%" 038 £0.02°>1 475 +0.13%%  43.00 2551 0.72 £0.03"¢
72 MW 4449 £0.83% 16820 £3.90%P 257.00 +2.41%P 043 £0.04™ 492 £0.16%%  72.60 +1.64*"  1.19 £0.02%4
WD 57.19 £2.99% 19940 £3.26%P 28348 +3.47%" 044 £0.02%! 433 £0.06T  88.60 £2.25%P  1.03 +£0.05%¢
ME 3372 £1.16%% 9970 +1.42%° 15798 +3.48%" 034 £0.02*"°  4.11 +0.14>¢  37.00 +1.56*¢  0.65 £0.03%¢
120 MW 4220 £1.04%°  102.20 £3.74% " 184.67 £4.53"F 040 £0.01°% 468 +0.17°>¢ 4450 £1.79"F 054 £0.02"°
WD 54.06 +0.38%° 13333 12105 21423 +4.72%F 039 £0.02%¢ 52201751 5023 £324%F  0.65 £0.03%°
ME  3485+1.02%Y  89.60 £2.52%" 18533 +4.30>" 041 +0.05¢ 495 +0.13%4 3653 +2228¢  0.65+0.05"°
168 MW 4138 +1.12%° 11313 £1.95%F 189.10 +7.87"%  0.39 £0.06?>% 499 +021%% 3697 +0.75%% 047 £0.06"°
WD 5221 +£123%°  159.60 £4.320F 21672 £531%% 045 +0.03"¢ 453 £0.09*°  69.60 +2.90*"  0.66 +0.05"°
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Fig.2 Cooking loss of steaks under
different maturity in different cooking time
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Fig.3 Microstructure of steaks under different maturity in different cooking time( x 800)
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