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Abstract: The aim of this paper was to study how meat size, slice thickness and cooking final temperature affect
eating quality of pan-fried restructured steak.Topsides of Chinese Simmental bulls and yarks were excised from
the left carcasses and used to study the effect of meat diameter size, slice thickness and cooking final
temperature on warner - bratzler shear force (WBSF) , texture profile analysis ( TPA) of steak.The results showed
that meat diameter size had significant effect on eating quality of restructured steak.The WBSF value increased with
the increase of slice thickness (p < 0.05). With increasing cooking final temperature, WBSF, cooking loss,
hardness increased ( p < 0.05).According to the result of cooking yield, WBSF and hardness, beef industry and
consumers should pay attention to meat size, slice thickness and cooking final temperature and the suggested
technical parameters were 5 cm meat diameter size,8 mm thickness ( slice thickness) and 60 °C ( cooking final
temperature).The pan - fried restructured steak had good TPA features and tenderness, high cooking yield.
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Table 1  Effect of meat size on cooking loss, cooking yield , warner—bratzler shear force
and WBSF/thickness of pan—{fried restructured steak
SR FNAN HEMK (%) A H(% ) LIRoIp] s/ R
(em) iR LES i LES iR LER iR LER
4 25.51 +0.56" 21.13 +0.80" 74.31 £0.95" 78.87 +0.80" 3.90 +£0.06° 223 +£0.18° 0.32 £0.03¢ 0.19 £0.02°
5 1956 +0.44°  18.83 +043°  80.85 +0.82" 8118 +041"  632+054"  632+054"  053+005" 047 +0.05"
6 35.24 £0.34° 33.55 £0.50* 65.06 +0.59°¢ 66.31 £0.10° 11.95 +£0.28* 10.86 +0.72° 0.97 +1.00* 0.89 +0.06"

E : AR AR 22 7 35 p <0.05;3K 2~3K 6 [,
F2 YRR X E L A HEE AU AR ST R ) /R B

Table 2 Effect of slice thickness on cooking loss, cooking yield , warner—bratzler shear force

and WBSF/thickness of pan—f{ried restructured steak

Y IR EESIES bGES LiRip] s/ R
(mm) A P4 i LER i LER iR LER
8 7.09 £0.15¢ 7.15 £0.11¢ 93.03 £0.67"  92.75 £0.84" 6.57 +0.40¢ 5.80 +0.36¢ 0.82 £0.05 0.72 £0.04
10 25.19 +4.44°¢ 28.39 £0.36° 7341 £4.19" 71.40 £0.53" 8.70 +£0.23¢ 8.07 £0.16° 0.87 £0.02 0.81 £0.02
12 25.79 +£3.04°¢ 28.56 £0.46° 74.41 +2.56" 72.14 +0.36" 11.52 £0.15" 10.91 +0.39" 0.96 £0.01 0.91 £0.03
14 33.10 £3.20°  33.95+0.30°  67.02+297!  66.03 £0.76% 1250 £0.33""  11.86 +1.15% 0.89 £0.02 0.85 £0.08
16 31.81 +1.03" 31.74 +0.40" 58.12 +1.02° 68.73 +0.32° 12.98 +0.36" 11.88 +0.88" 0.81 £0.02 0.74 £0.05
F 3 G IRLIEE S B EE A A HEAR R VAR BT R8T U 5/ B B H) R
Table 3  Effect of cooking final temperature on cooking loss, cooking yield , warner—bratzler
shear force and WBSF/thickness of pan—fried restructured steak
il I B HEMKR (%) ARE(%) 5910 S/ R
(C) iR LES N LES N LES il KR
60 2297 £1.42° 25.73 £1.30° 77.84 £1.17° 74.14 +1.32° 6.46 +0.18¢ 5.69 +0.30¢ 0.54 £0.01¢ 0.47 £0.03¢
72 28.65 +1.33¢ 34.12 £1.19°¢ 71.37 +1.63" 65.42 +0.74" 10.69 £0.36° 9.82 £0.69¢ 0.89 £0.03¢ 0.82 £0.06°
80 3186 £1.12" 3629 +£0.78" 6850 £1.22" 6350 =1.18"  11.52£0.34™ 1082 043" 096 £0.03"  0.90 +0.04"
90 4273 +0.89"  47.54 £1.19" 57.49 £0.84° 52.40 £1.06° 11.76 £0.17**  10.88 +0.24**  0.98 +0.01* 0.91 +0.02*
100 48.72 +1.34" 52.17 £1.42° 51.51 £1.24° 47.76 +1.32°¢ 12.59 £0.16" 11.99 £0.26* 1.05 £0.02* 1.00 £0.02*
FRAEPI AN G BE LW (p <0.05) , BaE U 51.51% A1 47.76% (100 C ,p <0.05) o X H T34
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F4  AFERBK/N R RTE 2 4 HE B A RE 1 (TPA)
Table 4  Effect of meat size on TPA of pan—{ried restructured steak
RN fififE (g) Eiges HER A
(em) 4 GRS B RN FELR REN
4 2332.81 £276.92°  2590.65 +385.40° 0.61 +0.01° 0.58 +0.01° 0.31 £0.01" 0.30 +0.01"
5 4777.85 £247.57"  4581.29 +459.75" 0.69 £0.01" 0.66 +0.01" 0.56 +0.01* 0.52 £0.03"
6 8717.63 +424.48*  8527.40 +483.07" 0.71 +0.01" 0.67 +0.03" 0.49 +0.02" 0.50 +0.05"
RN A () B] 42 P
(em) 4 A4 FER R 4
4 47225 +18.27" 433.76 +38.56" 0.11 £0.01" 0.11 +0.03"
5 585.15 +25.76" 528.92 +32.27" 0.16 +0.02" 0.16 +0.03"
6 1868.77 +85.55" 1671.576 +86.41" 0.22 +0.01° 0.21 +0.03"
5 ORIEIY) A R A R 40 A HE BT A R (TPA)
Table 5 Effect of slice thickness on TPA of pan—fried restructured steak
Yl IR R (g) P HER M
(mm) 4 A4 4 LEE 4 LEE
8 3698.30 £451.92  3598.30 +358.78" 0.58 +0.01" 0.57 £0.01" 0.34 +0.02° 0.34 +0.02°
10 422435 +631.36"  4191.02 +406.86" 0.59 +0.02" 0.58 +0.03" 0.43 £0.03" 0.42 +0.04"
12 7397.30 £339.41°  7297.30 +239.05° 0.61 £0.02" 0.60 +0.01" 0.44 +0.02" 0.44 +0.03"
14 9648.46 +563.38"  9548.46 +400.98" 0.67 +0.01" 0.67 +0.03" 0.45 +0.03" 0.45 +0.02"
16 11806.77 £519.5"  11506.81 +608.27" 0.71 +0.02° 0.70 +0.01" 0.45 +0.02° 0.46 +0.03"
Yl R MH I (g) nl 52 P
(mm) 4 LK 4 A4
8 764.17 +£36.09" 757.51 £34.74" 0.13 £0.03 0.12 £0.02
10 1369.25 +306.80" 1335.92 +211.83" 0.18 +0.02 0.17 +0.02
12 1461.15 +206.46" 1494.48 +171.26° 0.19 £0.03 0.19 £0.02
14 2764.32 +295.84" 2751.32 +197.92" 0.23 +0.02 0.23 +0.02
16 2967.62 + 145.74" 2934.29 +194.02° 0.26 +0.03 0.26 +0.03

(R E SR AET7 35 X0 A HEBORE B S, 45 2R S s Bl A ¢
SR R, By U T {E R R (p <0.05) o J P
1E 60 CZeAy T I f 09 B8 I FH WA S5 B2 7 A die /0N
HOBY DI S5, B B B3, WLET 4 ) A 3 s
F-2: D)1 R
22 FBEREMEMAIES TR
22,1 WHRIUN ASTEPREG PSR/ E 4 A HE TR
Ttk UL 4Rl E AR /)N S 35 R ) A HE B A RS L i
P BER A A A S A (p <0.05) o K G ABEL
80 4 em A= HE 6 RE R SME 2 AR T AR S A
6 cm “FHERGAEEEAISHAE (p <0.05) A& AR AR
4 cm A= HER SR AR 4 4 25 IR T B S S5O
6 cm BY4-HE(p <0.05) , M EAR 5 F16 cm - HEH)EE
RVERINE R T 2 22 57 (p >0.05) 6

KT U7 JELJEE FI A B R /N X TPA Y 5% Wi F 5
B SR R IE T R WS 1 T 23 A LG 5T D0 ) RE
{5 T S %) i R PR R SRR AR ME 0 L Caiine 25 RS
25 LR, AR I 43 AT TPA LB 1) ) il e T 22 1)
ERWRE Rk, IF BT U1 Jy 5 5ok i i 23 A TPA fiff
FEEAN TPA MH IR M i 2 AH ¢ (r = 0.35 F11 0.36,p <
0.05) .
222 YIRREXS EAG S s AN YA
JEERE B 2 A HE SR A DL S DD JEE BE X A= HERY
MR SR BESRVE (MH AT B R (p <0.05) ,

{EXT [l S PR B AT W35 52 (p > 0.05) o 8 A1 10 mm J5
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A-HERE T 8 A1 10 mm JE JEF (%) 2 HEAE G 35 22
5 (p>0.05), 8 mm JE S ) 5 20 A= HE Y PH IE M w25
{IKF 10,12 .14 F1 16 mm JEEFE R4 HE(p <0.05) , T
10,12 .14 F1 16 mm JE A= HEAnE @Y J0 i & 25 5
(p>0.05) . BREFEE"" WF5 R R ) A 5 8 x) 4= HE
AR AR 2R B, Bl S U0 R BE R 3G, sk | e SR
PE B i SRR, X AT B SR U A TR 4 AN ] T
B ARWET S5 A R IR
2.2.3 BRI XS BT A I T ST A s e 5T A & T
3 #T (texture profile analysis, TPA ) 2 5z B [A] {14 Joi Hh 5
JOT R R ET 0 I E T v2s , HL BB A B 4 T S B AR HE Y
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T R R R L IR A 1 AR AR, A I OB B L, o BT R e
ST L R S 2B ) A PR ) B SR R SR P R HE B
P (p <0.05) , Wi x%F Bl M T W 252 m (p >0.05) , W,
2% 6, [ ZHIIR B B9 3G b0, 68 R U0 B = B0, 2R
TREE 2R 100 °C 14 A= HE Ay A 22 L 2VRNRLE S 60 C 194
HEBGINT 77 % 2245, S (B SR 1A T L g 1= 2 il 52 o)
T B G I S B R S BRI A A
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F 6 AN[FIAGH LS (Y A E 2 AR HE UM R (TPA)

Table 6 Effect of cooking final temperature on TPA of pan—fried restructured steak

T H®EK

SR W (g) R R
(C) LEs A 4 B RN FELR RER
60 6302.02 +584.00°  6168.69 +353.85° 0.62 +0.03" 0.62 +0.02" 0.38 £0.07" 0.38 +0.03"
72 6775.83 £700.26°  6609.17 +395.77° 0.65 +0.02" 0.62 +0.02" 0.57 £0.03* 0.57 +0.02°
80 8729.86 +722.40"  8563.19 +462.68" 0.67 +0.03" 0.66 +0.03" 0.52 +0.07" 0.51 +0.03"
90 9839.42 +697.83"  9706.08 +704.97" 0.75 £0.03" 0.75 +£0.03" 0.51 £0.07" 0.51 £0.07°
100 11133.58 +1306.38° 10933.58 +606.81° 0.64 +0.02" 0.64 +0.03" 0.41 £0.05" 0.40 +0.04"
A IR MH I (g) |l 5 P
() e REN CEeE R4
60 1454.79 +400.05" 1388.12 £406.84" 0.16 +0.05 0.15 £0.02
72 3533.13 +550.51° 3466.47 +550.88" 0.24 +0.07 0.22 +0.04
80 4535.35 £408.45° 4468.68 +421.44* 0.24 £0.06 0.24 +0.04
90 4142.93 £401.32° 4109.60 +197.92° 0.23 +0.06 0.22 +0.03
100 1368.99 +626.11" 1368.99 +474.77" 0.16 +0.05 0.15 £0.04

A K, LA, 100 °C By H 4 HE TPA THIEPE KT
60 .72 .80 F1190 °C iy 4-HE, iX AT HEJ& 100 °C {1 BT i 4
HEK STt £, B30 TPA W2 o B2 b, PO RERE i
K5 | A ME I A ARG P A
3 it
3.1 KA A B Y R/ B 3 5 i 2 HE A B O A
PE, KRG A EAR N 5 em 5 4H 4 HE 00 2 Py SR 5
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