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Effects of high temperature treatment on quality of meat
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Abstract: In order to study the effects of common high temperature
treatment methods such as pan-frying. frying and broiling on eating
quality of meat. pork, chicken and duck were used as research object.
The meat color, texture profile analysis and shear force were deter-
mined to evaluate the eating quality. Results indicated that pan-
frying, frying and broiling had a significant influence on the eating
quality of all the samples (P<C0.05). After treatments, the L * and
b * value of the three kinds of meat increased (P<C0.05), the a * val-
ue of pork decreased (P<C0.05), conversely, the a * value of chicken
increased (P<C0.05); After the high temperature treatments, the
shear force of pork and duck increased (P>>0.05), nevertheless it
had no influence on chicken (P<C0.05); After treatments, the hard-
ness of pork increased significantly (P <C0.05), for white meat,
except pan-fried 2 min, 3 min, fried 3 min, the hardness has in-
creased significantly (P<C0.05). After the three kinds of high tem-
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perature treatments, the springiness of red and white meat both in-
creased significantly (P<C0.05). The results of these studies provide
a theoretical basis for improving the eating quality of meat products,
and have a certain guiding significance for consumers to choose scien-
tific cooking time and temperature.

Keywords : Red meat; white meat; high temperature processing; eat-

ing quality
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Table 1

frh
2.00

FEHL
1.25

1.2 FEMNREF
HLF R JA2003N A, |G % A & U3 A IR |
8,24 - NS800 7, YRII T = B oty B4 A BR 28 7l 5
JE KL : TA. XT. Plus B, 95 [E stable micro system 2\ &) ;
TG LT AN K 4 - HL-3-6DW B, 1 0 77 % 8 i 2 it s
WA lE A RA A .
1.3 EH*®

PR GRS I TE 4 C kA TP RS R R 24 h BT
FRPEZEME . KBRS A 8, YA
T emX1 emX3 em YR, 340 10 4, & 41 200 g,
LR . B 9 4RI 4L R kA B

(1) B4 #1471 POAE 200 g, 35 0% I T BCA 4 ok
50 mL, @ ndiet FE A R R B 1 b, 4 0 HE AT R LR L Ak 3
JE R HEER.

(2) Fifhl: PIRETE 226 ~228 C F 4> B FiH 2,3,4 min,
A2b 3 B[R] — 2 B BT Gl 50 mL)

(3) YEHI : RETE 226 ~228 “C T 4> BI4EH 3,4,5 min,
T A2 AR BB RE (il 200 mL)

(4) & RE 4y BIHE 160,180,200 °C F 4 40 min,
F| 20 min B BH T — K o
L4 FMigtRNE
141 WEE REEEMGHETRANE. g3 L« .
bUAELL RS ot LR b RIEEE . EAME 5 KB
FHME .
1.4.2

STY) ) CWBSE) € A A RE 47 D0 0. R/

1 em X1 emX3 cm, 3R I BT # 40% A FE 3#E 47 28 77 [ 57 4],
WA Z40: HDp/BSW #3588 25 mm; M {7 # % 1.0 mm/s;
HA A 1.0 mm/s; 582 1.0 mm/s, FEME 5 ). M
FI1E .

1.4.3  J& %) 1 4> #r ( Texture profile Analysis, TPA)  fifi
FHBUR SO AR (1 em X 1 em X3 em) #EAT B30 0 5 . 0
SR E p/36R Fk s M B2 1.0 mm /s 5 I 32 A J5] [7)
B R 5 ssfilk J1oh 5 g B SR A2 F O 400 pps; 1 AE R
75% ., EEME 5 W WCELHE,

L5 HEENSH

JIF A B Y3 {8 ] Microsoft Excel il SPSS 21.0 # {4 i3
AT BT AL B, 22 R 43 B R H] Duncan 2 8 AL,

2 giRk5nbr
2.1 HBEY

o TR B S P (AT D) L S S PR CE TR 6 7 R 4G R
W 2, 23 MmN S AP 67 (E Y g R (P
0.05) Bl 200 CHM. L o {HI7 4L B2 (P<C0.05) . 5
2R MR SEDS LA Y O ORI TR BRI O 5UF A AR 1k
MIZER—BGER o b7 [HIAR L 2 (P<T0.05) , BRSP4
200 CHM, L~ fH 35 821 K (P<C0.05) . X T4k 3 41 (4]

HoLLE PRI L AR 2 8 3 AR Ak (P<T0.05) 5 #F il 4b
FRAFLT P o " H 30 W 3 22 57 (P>>0.05) 5 45 il 4b #1401
B LLE W o {H¥ TR EAE(P>0.05), L H2E5 B A
160 “C B H i K (P<C0.05),

M2 A, 28R4 )E, L HYEFH P
0.05), A HFFE™) W, 48 — & T 1B L R D7 I O 25 5% i)
LAl A5 L {H 3 s (0 A8 R [l Jin Ak #8 41 8] B Jin L B fa)
oS R i TR R AR v L R /N Y X T UL
M5 . R OPE W AR I . X T e 7R L f v, A 32
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Table 2 Determination results of meat color with pan-frying, {rying and broiling of red and white meat
e XA 8 Py
Qb #5321
L* a” b L~ a” b* L~ a’” b*

Xt IR 2 35.18+£3.55¢ 12.2540.35*  7.08+£0.81" 44.864-0.13¢ 0.54£0.33¢  7.65+0.55¢ 33.80+£0.6¢ 5.331+0.28< 7.964-0.23¢
Al 2 min @ 58.4941.28* 11.76+£0.67*> 17.197£0.25® 59.0640.66* 9.4840.32" 16.54+0.59> 55.15+1.01* 12.2040.42* 20.56+0.96*
Al 3 min 56.3840.55% 10.28+0.42% 17.87£0.45* 55.6640.89> 10.8640.36* 19.87+1.01*  52.91+0.19> 11.9040.28* 18.52+0.44"
Al 4 min @ 53.5641.27" 10.13£0.67¢ 15.94£0.6¢  48.5240.85 11.1640.22* 17.7740.49" 46.7140.95°10.46+0.63> 18.46+1.23"
YE# 3 min 52.6940.21"  4.53+0.299 16.18£0.20" 48.3540.55¢ 4,9840.82¢ 15.67+1.05¢ 47.9740.86° 4.43+0.03% 11.44+0.33¢
YE# 4 min 52.3840.50"  4.99+0.32¢ 16.060.81"1 47.3140.10¢ 4.6940.08° 13.66+0.09¢ 44,40740.43°  5.22+0.08¢ 12.53+0.46¢
KE#I 5 min 47.2940.11¢  4.50+£0.199 14.5540.76¢  40.474+1.40" 4.4140.34¢ 13.7740.40¢ 39.1540.84"  5.274+0.12¢¢ 12.83+0.21¢
el 160 'C 47.7940.86¢  3.5640.75¢ 15.010.46° 56.604+0.22®> 2.63+0.18¢ 15.1540.65% 48.01+0.83¢ 3.93+0.22¢ 15.724+0.60¢
el 180 °C 45.4941.06¢  3.3940.25¢ 15.5340.19°0  49.74+0.59¢ 3.2740.24¢ 15.76+0.41°¢ 45.1040.24% 3.43+0.38" 15.85+0.28¢
el 200 °C 38.1341.92¢  3.4840.24¢ 12.51+0.52¢ 46.45+1.80% 3.314£0.19¢ 14.964+0.66°1  44.46+0.31¢ 3.53+0.16° 16.25+0.54¢
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2.2 BIYIhTWH

I RAL IS 2T A BT YD 0 25 R L 1(a) . BRELH 2,
3 min Zb3E 4158, 35 B) J7 38 B K (P <C0.05), 7 4F i
5 min K5 il 200 C B R K, 5 2 A A TR AL BN B
BT U0 1 7 B KR e A 4 SR — B, KR ) A 4 IR B 4 g
JC 2 2 5 (P>>0.05) , (B 4 i 4k 146 % 87 4 7 /4 5% wi) . 2%
KT RO b B 25 % ) 160 °C Ab BB 4L 5T U1 h BN T
200 °C (P<C0.05),

AL FR BT E) I R UL 1(b) . G b .
X P 55 ) ) TE B A AL (P>>0.05) , B 4E H 3 min &b B1ZH 4F
T A 59 57) g ¥ 2 48 K (P<C0.05) . 1] fig S22 JE A9 B4k 1 4
N R A SN R o R ) e N A & R NI P B
LT XG55 D) J) ¥ W3 /N1 Py 85 5] J) (P<<0.05) . i B
FEARFAEI T 2T 39 08 5y 0¥ b ) A Ak R B R[], 7T RE 2
T TR R 1A R A DT e TR0 I A T Ak . AT 5 i
A R

WX A BT L R BT B A SR B KR L A B
J WG A B A BT ) g B R R (P<C0.05) , B BT AN Y

MRER . AP —FoEAZRMEESE.SIEEA
T 45 A4 Bl 7 PR O 228 v R T A O £ R A AR
— 5 WG % R AR O VS A A R IE . DA TR B B PR A i
T 18 BB RE /N A AL BEALS N 8Y )
KT (P<C0.05) . AT Ag A i AL 328 UL P9 b 28 1 R 45 44
BUAR K 43 0/ 5 b T R 2 2 B RN A ) b B 5 R e BT A
FR AR 0 3t 5 PR AR AR AR T ORE M S5 2 2R T AR Ak AT 5
ARSI Iy & A AR Ak . DR O, 0 B SR AN A8 PR LR Y L
PR M1 B P R O, AE S i 160~180 °C  HE Tl 3 min DA K Bl
2~3 min,
2.3 &FRM(TPA)ZEK
2.3.1 TERE L PATERE N E LS R L 2 . RS BR
R 2 min Sb . 21 A B B2 2 34 K (P<<0.05) 56 R Al 4
] B[] S2E K 5 PR AR Al 3K 37 4 R (P<<0.05) 5 9% il 180,200 °C
A B A 2 K g ] 160 °C (P<C0.05) , g B 5T & B
TR 5 & K 35 I A O, {7 i 2 &k % <<21.5%; |
Rahman % fF 5% & B B 25 I 7K 43 W86 AV 1t 18

FT P 30 S 45 5 L IR 2(b) . 22 s R AL BRI L X PR A
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Figure 1 Determination results of shear force with pan-frying. frying and broiling of red and white meat
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Figure 2 Determination results of Hardness with pan-frying, {rying and broiling of red and white meat
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0.05) ; 45 P 1 2 S i BIE Al sf [7) A5 £k (P=>0..05) , T kf il B [ %
B8 P A S 2 5 I (P<0..05) 5 X9 [ T8 135 I 4 o] I 138 v 48 K
(P<20.05) . NHE AR & , 45 il % PR AR 190 08 38 538 i) e K, 5
m#“”ﬁ%é’lﬁﬂﬂ%V‘])ﬁffﬁﬁhl&ﬂﬁ%ﬂn~ﬁ(o

3 g X A M AT | PR R 4 TR AL B S A% A T

JE ¥ 8 3 R % R4 (P<C0.05), xﬁrﬂﬁEFAxHU%'J%

(P>>0.05) , 1 A fiff 5 R 52 4% ] &2 R (P>>0.05) . i1 T L L
ZOANTA] S Xof PRURE P 30 21 55 g 5% i) AR 3OS ] B0f PR R K 4
5 T P B AS [ o B O O B AN TR

2.3.2 NHUEAE 20 A IR 4 R L 3(a) . iR AL B
J5i o B PR RELER 1 34 B 2 K T X B 4H (P<C0.05) . F A Ak B ]

ZFAREFEP>0.05) ;4 3,4 min PAREIHL M B /DNTF 4
# 5 min(P<C0.05) ;¥4 180,200 °C PIFERH IE I i 2 K T4
il 160 C (P<C0.05),

P P EL IR 0 5 R LI 3(b) . R RiRAC B R L B T
2 E 5 min B 4 min B3R TS P E IE-PE (P<C0.05) ,
Rl 200 °C &35 38 A A IEL I 4 (P<C0.05) , Hofth 4 #1401
] A S PR REL P M 1 T 0 3 ), L AL BT ) O W 3 AR Ak (P>
0.05),

XF 2L R PR PR 2 AT A AT 3 M LA S L AL A
MEL IR 1 247 8 2 1 DR (P<C0..05) 5 A )5 il 200 °C X 49 N A & il
(P<C0.05) ; F5 AN 5Z 1% il . #E ] 5 min, ATH| 4 min fY 5 0
(P<C0.05) . X kb & B, i 3 A 20056 PA) 094 58 2 0 IEL GG 2 I
FHIEARSE
2.3.3 WMk ARMEHIENE mERABEA . aRTIEEA
RAE WISV E S R W R 3. KATE L0 N MR
PR 2K F R LA (P<<0.05); [0 4 AL 3 % #1180,
200 °C K EH 5 min G952 00 (A 521 K (P<<0.05); 1A 3
A bR — o KA AR A AL T A T A . 2T P e N R
PE B TG ) ] PP X PP SR 2 R A2 A

82 (P>>0.05) 5 KE il Ab ¥ /5 .5 min Ab 34 21T 3 N R 4 L [
ZYERERT 3 min(P<C0.05), H A 3 4845370 W% 4L 1k
(P>>0.05) s L A #5 i 200 ‘CAbFRA 3 MR B FE KT #
il 160 °C (P<C0.05) , HAhH C B 22 7.

XFLL L EH B 3 R R AR EAT A BT AT 3 i i AL #E Y
KA RE T (P<0.05), 5 Z AT &S By 4k E R
AT R — B, WAMREN,. MHEZ R A & &K
BRAY W, E— 5 KRN e B K ST g ok o) —
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Figure 3 Determination results of Chewiness with pan-frying, frying and broiling of red and white meat
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Table 3 Determination results of springiness, cohesiveness and resilience with pan-frying,
frying and broiling of red and white meat
e X5 A 5 A
b 3 53 21 - — - — - —
S SE 3 [m 42 44 i N R ml 42 A N R w42 ¥
X AL 0.4340.02"  0.36£0.03¢  0.2240.03¢  0.5240.03¢ 0.66+0.02* 0.35£0.03* 0.4340.00° 0.3640.04" 0.32£0.02°
Bl 2 min 0.58+0.00% 0.60£0.02¢ 0.214£0.01¢  0.58+£0.33¢ 0.4240.02¢ 0.13£0.01¢  0.4840.07> 0.5440.01¢ 0.24£0.03bd
Hiffl 3 min - 0.614£0.08% 0.62£0.02> 0.234£0.03¢  0.68£0.05%> 0.4240.04¢ 0.14£0.02% 0.6240.03"¢ 0.6040.02¢ 0.23£0.02¢
Bl 4 min 0.5740.05¢  0.622£0.02> 0.254£0.00" 0.70£0.04*> 0.4640.02¢ 0.20£0.04¢ 0.7040.10®» 0.6240.02"<¢ 0.234£0.01<
FEhil 3 min 0.7040.05%d 0.654£0.03¢  0.2440.01¢  0.76+£0.02> 0.57£0.03> 0.20£0.01¢ 0.6740.02®» 0.6140.01¢ 0.24=+0.01bd
FEhl 4 min - 0.714£0.04> 0.59£0.01¢  0.26£0.02> 0.7240.05> 0.5740.27> 0.192£0.00¢¢ 0.6240.02%¢ 0.5440.02¢ 0.19£0.014
FEhl 5 min - 0.7240.04% 0.66£0.00®> 0.30£0.01* 0.6640.06" 0.5620.01> 0.1840.00% 0,7240.04* 0.6540.01%¢ 0,28+0.032b¢
e 160 °C 0.732£0.07> 0.60+£0.02° 0.2440.02¢ 0.7840.01* 0.63£0.00®* 0.2740.01> 0.7740.02* 0.6840.00* 0.3040.00*>
ek 180 °C 0.78£0.02%> 0.67+0.00° 0.3240.02* 0.7540.03*> 0.62£0.05* 0.2140.02¢ 0.7440.09* 0.6640.02%>¢ 0.2340.022>
e 200 °C 0.87£0.01* 0.71+0.01*  0.3340.01* 0.7840.01* 0.56£0.00> 0.2140.00¢ 0.6940.12*> 0.6640.02*> 0.3140.03*

T RSB BT A ) f b R 28 5 3 (P<C0.05)
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