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Optimization of Testing Conditions for Pork TPA Texture Using Response Sur-

face Methodology
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(Jilin Academy of Agricultural Sciences/Key laboratory of Beef Caitle Genetics and Breeding, Ministry of Agriculture
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Abstract: To optimize the test conditions of pork TPA analysis by response surface method. Texture analyzer was
used to texture profile analysis of pork, and the influence of three test parameters such as test speed, time interval
between two depressions, compression ratio on the results of pork texture properties was explored by single factor in-
vestigation. On the basis of single factor investigation, response surface methodology with three factors at three lev-
els was adopted to optimize the test conditions of pork TPA analysis. The optimal test conditions were determined by
the regression analysis. Test speed had significant effect on cohesiveness ,springiness of pork (P<0.05), time interval
between two depressions had significant effect on cohesiveness ., stickiness | chewiness | hardness of pork (P<0.05),
compression ratio had significant effect on cohesiveness . springiness . stickiness . chewiness | hardness of pork (P<
0.05), test speed and time interval between two depressions interaction had significant effect on hardness of pork (P<
0.05), test speed, time interval between two depressions, compression ratio do not hold up to the established model.
Box—Behnken design was used to investigate the effects of optimum test conditions for pork TPA analysis were as fol -
lows: test speed of 1.42 mm/s, time interval between two depressions of 5.31 s, compression ratio of 50.1%.
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JT R SR 38 S BTN XS S s R, R P A L B A T 5 A R o
g, it Sy s A py O AR S S BT R R MR 5 HE 22 1 AT (texture profile analysis , TPA)
SE B B R e R T B —Fh 5 iE, TPA

W L 2023 12-1 FE U 3 S A5 A O MEL O £ 9 e i
BRI (2022040400NC) X PRSI Bl o T o 52 B 49 ) I 00 P 077 4
& S XA E (1990-) , %, WYL 61, A+, 2N 7™

o R AT BT, AT DAAS S0 B R | IR A A 4R AR,
BREMEE L A WL BIHFSE 5, E-mail: 843202215@qq. I, TPA LR DA it BURe 0 (9 F 52 T B2
com A Ta) B 03 2% R B A 1 il 2k A8 0 45 R A



53] PULTE S CIATTR-S U & SRuIN Tl w S O 101

[] 00, PRk, 2B 5 5 B A I 4t 2% P X A A T A
PER I 2O HE = R R M KR
KR HE RN 9 T 3 i) Xk A A D JSRA
PEATATFE , (ELZ ) R 7 T 9% DG A6 48 Y TPA i X
AAF BT TR P, A 58 0 Bk SO
P HEAT TPA IR, AR 5890 Fp o JEE | 7 90 s 1] i
i () | P 455 L X 4 A TPA J5 44 48 A 1 52 i, fE 1k
TPA [t 3 9 03K 2% 1, O st S 5 P A )t
PSR I B S H

1 M#EH*

1.1 R ENEE

B PR T SR A UL s 7 AR RO B 2 B A i
Y ; LLODY TA1 B4 53 A A A 2= 15 s (i)
FBRAF
1.2 WA *
1.2.1  TPA M| T 4F 4 vh £ & A8 % 35 4% 5L A

BERE e KIE W Sy, (HERZSIE frds S n 01, ;A
JIt 32 J1 0 R /IN R I R HRPTIE 22 I RE T, S AR &F
AR N RS & J7 o BERE 1 55 — IR R 40 19 15 {E
J1o BHEE2: 50 R RA I WEE ) o BERMEH—
AR TS IR RS R BT A 2 . RN L E
WS P R e . FRE 5 T RE ST G B R
ittt JE 5 50— U 40 T I AR s BE Fe ), T
ShIIAE I B A TR AR S LA T e KR Rk
WEMRE T . B AR R KRR
W& MEZRZE, REREAA R, &7 E
T B fe o AT DARRRE R R A R, B Al
FEVBRVABER J1 o 55— R0 5 4 A i
KT B T, R WA M E B B 2
J7 o VH W BE R LLSRE o S E R PR T R Y
J1, T ALK PR AL 0 A A P R AR RS T i L
1 7, RIS Sy, S e T PR R IEL Mg 1 5 2 R BTk
122 3 FRXIE&T

N3 308 A7 2 5 2 T A KT P35 AA AR X 25
B B, 0 %) AL 80 mmx80 mmx10 mm [ HLAE , 8%
IR A0 26 1 A4 80 mmx80 mm, 2K JH FG/SCY2 £
Sk BN SR EATINAE 6405, 2wt RAE 5 e/ IME
RIS o A S i 450 g 4 Y
RO K ST EE AR X A TR IR R A e A
B I B0 BN - 3RS of, M AT 2.0 mm/s;
HREEE 1.0 mm/s s U5 3 BE 1.0 mm/s 5 PR YR T JR (8] B
BFE]S s; FR4REE 50% . PORIR KPR Z HA 72
G E B LA IR GO I s B R
JE [) B st 1) e 2446 b 34 PR 28 A R R S

FR AR TN B A 58 22 DL S Pt e 25 2R e 2%
P65 A < TR 45 e 50% , UK [8] B st 1] S s, )
33 5 4 0.5 mm/s. 1.0 mm/s. 1.5 mm/s. 2.0 mm/s.
2.5 mm/s 3 M 3R 1.0 mm/s, JE 45 HE R 50% , IR
THEMEFEEE A 1s.3s.55.7s.9s; IR T K
B RF 6] 5 s, 0 HP 3 B 1.0 mm/s, FE 45 HE A 30% .
40% . 50% . 60% . 70% , W} 5 4% W 12k 55 14 X6 4 1) o
A RV AH G A8 FR 19 52 )

1.2.3 % & @A ALK

TE LR R WF 58 0 LAk L R0 P B (A) (R
WCF R BB R (B) R4E H (C)3 PN HEEREE R A
A, DABERME(Y,) BRPE(Y,) (B (Y,) L
PECY,) PH B BE (Y,) B R (Y,) Ry 7 A, AR 43 v
O A BT R, BT e B o B g, R R
oKV gmfi UL 1,

F1 REEZEEKEHRBEER

JRS(E AP /mme-s™ B IR T ERIFEES A C. E45 /%

1 1.5 6 60
0 1 5 50
-1 0.5 4 40

1.3 HFESH

K H Excel 2010 #EAT 2008 A0 38 1R & il 2, A1
H Design Expert 7.0.0 2 {4 £ 17 Box—Benhnken i %;
BT, IEX5 A% A TPA A SR R A TR 43T o

2 HR 55

21 BERRAE
200 WPk B A R R AR R

ML LRI LU Y, Bl DO o R A 3 K, 8 I
SRS\ NI s AN O =R S |
mm/s B 35 B i RAE, 76 B 0.5 mm/s B 35 3] i
AME . PEIE R 2 1 IO Y TR N 1.0 mm/s
Ak B e KAE . 2645 1 52 B0 20 18 K5 /N 1)
P RPE AR 2 G KRG H, 5 IR
JEE T 58P R SR PR Y S I AR /N, 5 AP Hh s BT
W TR BE SR e I (R A T B e AR
AR KA B X AT Rg R i TR I
TR 3G R, 2 (R 0] AR b R Sk RN AN A
MR J7, 383 5500 PRRE O 28 Ml B O 58 4, A
i PR 4 6 R /DN RS BB VM A R RE A Y A
FEPER 03 B /NI R Sk G208 A R TR RE
ai B R I AR 22 S R RS AE iz S, A
XT3k i A FH R D) e 4, ol I 5 RS T A
I A TR I TP B BE T2 1 mmls o



102 P/ | A A S e 494
—— RN Rl e 25PN /N WH g E /N A /N
0.8 1 40
s 08 - —= = - 1% «
Eooat _ _ 1 30
# T $ ,
% 0 j_ 1 1 I J- 1 J_ 20 %
o 0.5 1 L5 2 2.5 ,
0 0.2 | ) //T\ I _z\ T 115 %(
0.4 | = - - - \T 110 7
0.6 | T + B T 5
-0.8 L 1o

T A5 E /mm e s7L
T [ — BB IR K bR TR R 25 R B3E (P>0.05) , JE bR /NE ATl 7R 22 % .3 (P<0.05) , F A

1

212 #RF R R B 1) RE R PR M A A ok

P Pl 2 AT, R TS  T) BR ESF [) 6 A A
PEBERPE R AN B3 (P>0.05) , (H X B4 M L B
PERE S R B R 5 G 3 (P<0.05) , B L EER
PE R UH R R R B 5 S R N Y
E N T S R AN =R N I R

il o i B X 3 P A S B0 B2 0

J T i B 8] 2 5 s BF, SR O SR P | 266 P A L g
JE BE R H IR B R K AE X TR i TR TR
(] B IR 1] S 5 s If ol 75 0 it AT B AR A8 1) I 1] 56 23
PRS2 8 — U 4 i AT A T8 K 4 A
FI%g DAY IS 235 A B Sy 22 30T, IS A 0 ) 0 R v
B AR A 1Y R A

08 ¢ —e— RN —m— P e SEEN /N WEL W2 /N T /N 20
0.6 - T .- . . 95
S o4t Ir T ﬁT % 7: 0 8
£ ! l I e
= 0 o
& 0o | % % i/ % 10 1%'5
-0.4 | l { 1 I 5
-0.6 - PR Hs AT B I T8/ s 10
B2 kT E e R E X5 P R S R
2.1.3  JRYE AR R R A SR e 30% $ K 2 40% I 45 A G 158 AR 12 Wi 1S K, 4548

I3 AT DL e, 5 TR st 8 SR H T
BE R R R S ARG K A, HLR A LE T
PE LRSS M BE R S R 3 (P>0.05) , %) IE
W A R RS S e B 3 (P<0.05) . B A R 4A L
SUSU T by N T AV BT S Rl 5 O oy N2 5 A i e )
4 A 0 A0 8 A /N, PN SR ) 2 A ) T B
IR, RE G BB e BB B, R Sk 0 HIR BT S 4
K PR, AR A L BE 2 T, ) T P
JETFE . AR AR L R4 F R R ok
() — A~ EE A A, M B A Y R A LR I 4
HEEREEMZMWS, XA L, 46

P B AR S R B /N D S 25 SR e AR e . M R4
EE A 50% B, RE W R A A R 28 AR K TR
45 L M 509% 38 K = 70% 45 A K 48 A 2k 22 38
K, VB R A B4 PN R 4 4 A 1 B0 3R PRI 50%
(1) FE 47 EE T LA TE B £ 1R J5 A 280 465 ) R o 0 2R 1) )
B, DU A5 1 45 T4 A IO fie KA o

22 MEMEIRIEER
221 v AR R

JO7 P o 7 TR A i AT i AR AR LA
B.CHAZE,LLY, Y, Y Y, Y Y Wi A,
Wi SO T L BT B A5 R ML 20 it 3R 3K



530 XTI 25 268 < WA 2 TR VAR DA A P T Ay It 2 103

— EERME e B e ZEME/N /N LG /N AE /N
0.8 1 30
= +H
0.4 l _ kul
. T T L 1 { 20
_.kH ’
=02 1 1 =
& T Jr l jF 115 rj;ﬁ
i O 1 1 E 1 1 % =
# * f 110
| »
I
0.4 1 1 I 5
-0.6 * , NN I
AR T H [R]b@ s 1a] /s
B3 EZLEIEARESHEE
X2 RBEHS5ER
i = A B C Y, Y, Y, Y, Y, Y,
1 0 -1 -1 0.33 0.52 -0.23 25.39 13.10 8.34
2 0 1 -1 0.35 0.52 -0.37 36.31 18.81 12.63
3 0 0 0 0.42 0.56 -0.22 19.02 10.62 7.92
4 -1 0 1 0.36 0.53 -0.24 21.70 11.45 7.84
5 0 -1 1 0.35 0.56 -0.19 18.10 10.05 6.37
6 1 -1 0 0.42 0.56 -0.28 21.18 11.77 8.85
7 1 0 -1 0.43 0.54 ~0.11 21.23 11.43 9.05
8 1 0 1 0.43 0.57 -0.15 16.56 9.46 7.13
9 0 0 0 0.43 0.56 -0.22 18.38 10.26 7.82
10 0 0 0 0.43 0.56 -0.22 18.28 10.21 7.94
11 0 0 0 0.42 0.55 -0.22 19.03 10.43 7.91
12 0 0 0 0.41 0.55 -0.22 22.96 12.04 8.95
13 -1 0 -1 0.35 0.53 -0.38 20.61 10.91 7.13
14 -1 -1 0 0.34 0.53 -0.41 27.68 14.76 9.41
15 -1 1 0 0.35 0.56 0.30 26.54 14.77 9.39
16 1 1 0 0.48 0.58 -0.20 29.23 16.86 13.93
17 0 1 1 0.43 0.54 -0.21 22.97 12.34 9.89
S 17 21 0 o T K P BT ST B ] 0 B R F=12.82, P<0.01, 3 B BT %

222 @hﬁﬁ&fﬁ”ﬁ s R
1 1 1143 B 4k 4 Design—Expert 7.0.0 #1744

it 53 A, 8 N7 e 1 T [ A AL

Y, ( B B ) =0.42+0.0444+0.02B+0.016C+0.011AB~-
0.002 793AC+0.015BC+0.001 7624°-0.0258°~0.031C*

Y, (B )=0.55+0.0124+0.003 548 B+0.011C—0.004 15AB+
0.008 5484C~-0.004 975BC+0.005 6304°>~0.004 3688°-0.018(C>

Y, (B ) =19.54-1.044+2.84B-3.03C+2.30AB-1.44AC~
1.51BC+0.484>+6.14B>+0.013C>

Y, ( ML ) =10.71-0.304+1.64B-1.37C+1.27AB~-
0.634C-0.85BC+0.534°+3.29B°-0.43C*

Y, ( T & ) =8.11+0.654+1.61B-0.74C+1.28AB-0.66AC~
0.19BC+0.384%+1.908°~0.70C*

B3 50 A1 5 07 220 Mr 4 R L3R 3. 5 A BER

W ZREBR e 2 R A B, WEA,
B.C.B*,C7 2 5 1 % (P<0.05), Ui W b o B2 | T
247 HC A8 0 R VKT R ) i s [ 22 5 A A 58 SR R
R o R PR UM T ST [l A AR =482,
P<0.05, F W R AE o it 22 L2 B LI,
K2 AL C.C2 25 5 i35 (P<0.05), 1 B o 5 )3 A
JE45 LU X5 TR AT Sl R DR R A A T
ST ] R B o F=1.37, P>0.05 , 2% B3% Yk g A
AT o B PR BE I T S 1) [ S AR RS v F=4.39
P<0.05, & B IR BRI fE G it 2 R & U,
K% B.C.B* 2 5 i 3 (P<0.05) , 36 B W6 7k JE ]
B R[] F 4 LG0T PR B M e 3 e e . R PR
U AT A 57 1 [] 09 AR Y R F=12.95, P<0.05, %



104 B | | A A 494

®3 ERASHESWER

M )3 {44 FR 7 22K F1E PIE YeE AR BEE
Xl 12.82 0.001 4 ok
A 60.61 0.000 1 ok
B 14.35 0.006 8 ok
0.942 8
BER C 7.81 0.026 7 *
B’ 10.02 0.015 8 G
c? 15.58 0.005 6 ok
AT 4.24 0.098 5 NTES
T 4.82 0.025 1 *
A 11.54 0.0115 *
‘ 0.861 0
L C 10.38 0.014 6 *
c? 14.33 0.006 8 ok
ER 6.27 0.054 2 NTES
Fhak FEE Y 1.37 0.3152 NTES
s 439 0.0320 *
B 7.34 0.0302 *
0.859 5
Rk C 8.34 0.023 4 *
B? 18.09 0.003 8 ok
ER N 4.07 0.104 3 NGES
X 6.44 0.0113 *
B 12.95 0.008 8 ok
0.892 3
NEL I 55 C 9.02 0.019 8 *
B’ 27.57 0.001 2 ok
ERN 5.34 0.069 7 ENTES
HHE Y 9.79 0.003 3 ok
B 33.47 0.000 7 ok
C 7.08 0.032 4 0.926 4 ok
T
AB 10.51 0.014 2 ok
B? 24.66 0.001 6 ok
ER 5.12 0.074 3 NTES

VE e R 25 M L (P<0.01) 5
TWRBRIE G L RAE B X HEB.C.B
22 5 .35 (P<0.05) , U BA W ¥k T R () B B () 45
LU X4 PA) LB A 0 2 S e o s PR R iy A ST Y
] 5 455 750 th F=6.44, P<0.01, 3 B — YR BB 7R 58 11
2P REAEXK, WEB.CAB B EF B EP<
0.05) , 1 I WG YK T < (] B sf [) L e 4 Eb 0 Hp s i 5
WA [0 B s (i) 4) 58 B AR LK 34 PR B A B 5
M, ARANIGURS 36 ) PAE R K T 0.05, BRI A 2,
VLIRS RL A R A, P RER IR T 0.85, Ui
HH R AR e 5 B SR R (2 IR PE R 3 . 2
FIESR , LA b O 8 T LA - e 90000 o 5 SR e
MELIGE 8 (R 5 ) 1o (L 1 8 AR o
223 qEE R L 5K

ek [ O A AR 22 4 3 6 PR 2R 22 (] ) 28 BLAE
F14) M 7 T ] AL ] 4~ 1] 6

#7 RN 22 5 3 (P<0.05) 5 P>0.05 £oR 22 7 A B F

P T 4 ] 6 0 S RN R KT R ] g B T]
Xf R e R COE SR RE R R . Y
AU S [) gt s 0] — 52 i, it 2 3000 v 3k 8 %) 34 K
HER A PR W G O, R PE L RHL R A R O
/N o I R R — e A B R UK R () B
] ) 2 e, R SR M L BRSO N Y
B M NE SR R R S S /N I B R
oo HAE BRI s R R Bk DR R R R R
B3 KA, 450 v 0 v 3 R B R R L Mk B A
KA o WO YT s [B) B Bsf 1] B r i) i B, o5 28 1
s M T8 B B RME, PR R (8] B S ) R e K A
BF, e CEVE R R R R B KAE . T E TR
BH ) F Sl R RN T VT T B B[] P<0.035 , i3 BH U
HR S B R VK R ] i s 1) 18 58 B AR R X A A B
[ERERTE S AR



/)H
H X1 n,,.j_j_'*‘; M| E{f % PA *A ]ﬂ CF
. 3 N N
1A i /Agﬁ'f
T / 105

\\\\“

o
\\\“\\\‘
R
S o
! ‘“\{s“: SR

s 5
Wﬁﬁ@@h
St “‘\\t\““\\ Lol
Sl %
0 ot alt,
K8y
SR

2y
7
ey,
rarastss
e
e,

2oy
i
5
o

SR

S
T <2
X St
e

B
B2 -0.50
-1.00 -0.50
A A

T
\\\\\‘“‘\\\‘
\\\\\\“‘“\\\\\\“‘ S

e s W
o \\““h\\\\&}:\\

2 i
7.5 R
SER

Rt

< e
3 \\\In\
S
e
SeR

o
\\\“‘“\\\\
i
“\\ ““‘:\

s
el
SR

ety
TR r e et
et Ry,

S

sty

s eeoretes 5

o 9e% S

ey

2 TR S

yests e
o

0.00 /
B B2 -0.50™_ 0.00
iy} -
-1.00 .50
1 "
4.000
12.425
<
10 S
.850 ‘:‘
%
©
> s %
9.275] % :“‘::::‘: 3 ‘:
Seetestyess OSSR o
.o\‘»:‘o“o‘\‘ S5 25
7.700 ':g::::::g:::!g:::&:::::t:s‘-::3:.«-... 2
.::‘\‘:«“:'-'30‘:-".."4: "&‘3".‘"3"3"::":‘
..:::.::;:::::‘:::.;:2-:::-:‘:~::-:- ’=°$~:2~!$2!;\
e ::33:::3:::2:::5:’:2§==§E:§= s
1.00~_
-
0.50™__
0.0
B B2 by - 1.0
~0.50 0.50
-0 0.00
-1.00 -0.50
A A

B4 e
i BT 0 R
KT E 8 B
JE (6] B B (8] 3 5% P9 5% B8
AR SR S
> \ﬁ'& uﬂug
JHRE EERNE
I=Z. \mﬁﬂffﬂ

Hy /& 5 Al
N N L, T o ke
i L U A5 1 4 He 3
;;%ﬁﬁéﬁt;é%i%%ﬂﬂo ;;?f%f@gq@
Mryen R g S
e I/ I RAE i e
%*oﬂﬁﬁﬁg%ﬁ@me@#%W¢ﬁ
SRR ‘;)nT“‘iJ*ﬁ%,m T
ﬁijj@]ﬁj(’{ﬁ Eﬁﬁ,‘i@uqﬂmﬁéﬂ%ﬁ\@ﬁ
I;ffﬁﬂﬁkéﬁwﬂ*@ﬁm’giﬁﬁi
& 6 ] 1 ° R L
— Fk ‘

%iﬁﬁﬂf%'wFE@@Nm
U\?El‘ﬂ[‘%ﬁq‘\‘ fETELI G j”igﬁgtm#
IETJ_?EHTJ"F@%EXQ{EE@E}H@O ‘i-"wj
AR N
O, B

Rk
BRYE B SR
ﬂ:%ﬁ“?&/jxo gl}j::ﬁijt}avﬁd\,%ﬁ
%H‘JII‘EH@{(’ﬁ%jgﬁth—%ﬂﬂ“,ﬁﬁgﬁ?ﬂ%rg%
%%’ﬁﬁ\ﬂﬂuéﬁﬁ\ﬁﬁ%%%ij({k—FErEﬂ
%OH%ﬁFE?@Eim%M;FEMm%
?Wﬁ%ﬁﬁw;?ﬂﬁigﬁw;ﬁk%%
. mﬁWﬂﬁ”%wﬂ*"Eﬂfﬁ
Bk, \kﬁﬁémﬂﬁggﬁﬁﬁ
g O ' ‘ J_E \EEJ%F
R A et
EXpert 7.0.0 i_Fk {TE;@ @ ﬁ FH:I éjz [Zﬂ ﬁ*ﬁ
JIT A5 B dee A 0 4 ‘ﬁmﬁg‘lﬁlﬂﬂﬁin\ /:*Uﬂﬂ Design
&Tmmwuﬁ%”%ﬁmm;ﬁﬁﬁﬁﬁﬂ
Hﬂﬂﬁm@;g@ 5.31 S\Ezﬁtéfjfﬁ L4 s . i
i i 11 50.19% )
?iﬂﬁﬁ&ﬂ)ﬁ*@%ﬁm;gﬁi%#T
SRR HIL



106 B | | A A 49 %:

A
ST,
Ty
S
Lo
LG L I A P
e R P A
oy Sy
o.,q,:.::,o,
L0
025252

Ly

et

S
AR
R

$\\ o o
3‘ o aetae
%,

T
e g gl
7
Ay g

1.00™~__ _—1.00
0.50 0.50
0.00 0.00
ccC -0.50~~__—"-0.50 A A

5 MAEEMERLEAEREEE FHE BEEEE

3 h : BERPE 0.38 B 0.54  Bh 45 1 -0.23 N %
PE22.98 N RH W BF 12.51 N f# BF 8.89 N, # I 4%
AT 3 R AR, 45 SR BCE- A, B 155 R
Ty 2 P I A A 5 2R o 0l R - B SRk 0.39
0.54  Zh 45V -0.23 N, 2674 22.71 N WH I 12.02
N BB 8.57 N, £F IL A5 1F T 4 R BT A4 A5 14 AH DG 4
P D 5 45 S 5 e i 4 30, 150 WY 38 s g )3 1 A Ak
1532 AR S 800 80 T 5

3 % @

AR IR W FE 1 I rp o B P s ] B B ]
JE 4R Le XS BE R BRVE (RS VE R A

-1.00

SEA

JE ) RE M 25 5 e B v R 6 A PR O SR M
PEA 5 52 W, U R [R] B s () X 8 R M L %
PE AV EE B A R, R AR B A A R
PSP B LN R RE A R R, ) ek
V55 5 YR S TR] i B 8] B 38 AR 4 TR R R A
S S VR T R R] B TR R 4 L
Xof b 45 1 BT ST ) R AR AN ST o TR 4 LU XA
TR I3 A8 A PR 1 5 ) L B R o A ) Y TT Box—
Behnken 73§17 12 X5 4 A 5T 44 1) TPA K 2 i 47
Ak, dwe A0 3k 25 4 ko D0 S B 1.42 mm/s R IR
T e TR B B R] 531 s\ R 4 HE 50.1% , 7R IE SR E T
K TR ) SO R 00 A 5 R 4 i B, AR X A



107

RS 5 BT — R B4

275

X
AWANA Y
RN
255825 T
252 Eadate’s ‘\\ts&\\\\\\\\\{\\\\
Z %% AU
S

%
L7 ""‘t SRR
SRR
el e te tes e e eteY,
Z 25
o oo dete,
gy "' ":'0:‘0000 R
GHIIEEE ppy Ay 00 99 9% 0509
LKL L
002%0%

2%
L0502 0s pL0g050285%
IEEIEE g5t 26207 %%,
SR % SR
%

T
T
R 2 T
S iy
oz
G

VA% PE

0.50 0.50
0. 00 000
-0. 50 -0. 50
W 0 . N
C:CHRGiLL 100" 5. Bo vk I 1 B e

YORE

-0. 50

C:CIE4ith

-1. 000

B:B2YR T JE [ B e 1]

R oo,
S S SO SRS O T,
s Tt a A S S S et
e eanateete S
5555303030
22535508380
$2E550R250358
505059505305
RERILSKRS
RRSEKS
CERR

<
< O
SOOI
KXSKL

~0. 50 :
C:CHE4itt ~1.00 B:B2yR T [A] i 1]

A IIIIIEEEEEE
e A b
Z

|77 b 7T
16. 25 e s ol
A

0.50

=
0.00
-0. 50

B: B2V R 7] g e 1]

0. 00

C:CEfH. 0.5

-1. 00’

=0.50 B:B2YKF & al R 1A]

Ee6 MATEEMRAEMEHRETERE.EE FEHBEEBENZN

=

S

[1]

[2]

[3]

Yilmaz M T, Karaman S, Dogan M, et al.Characterization of O/
W model system meat emulsions using shear creep and creep re-
covery tests based on mechanical simulation Models and their
correlation with texture profile analysis (TPA) parameters[J].
Journal of Food Engineering, 2012, 108(2): 327-336.

FH SR, P38, 0030 0, A5 8t o 5] X 5 4% 5 T 0 i B Y
S ZR AL AL, 2019, 44(5) : 103-106.

Chenghai L, Xianzhe Z, Ningye D. Principal Component Analy-
sis of Cooked Rice Texture Qualities[J]. Journal of Northeast Ag-

[4]

[5]

[6]

[7]

[ 8]

ricultural University, 2008, 15(1): 70-74.

A El-Beltagy, G R Gamea, A H Amer Essa. Solar drying char-
acteristics of strawberry[J]. Journal of Food Engineering, 2005,
78(2): 456-464.

Lina S S. Objective measurements of food texture [J]. Food Sci-
ence, 1962, 28: 410.

N Kaneki, T Miura, K Shimada, et al. Measurement of pork
freshness using potentiometric sensor[J]. Talanta, 2004 62(1):
215-217.

KA SR (SN T 8 B PR SRT 6iF B 5 T O F R DL KR
MR, 2012,

/R B = I o < I N R A AR oK e R TN =



108 AoAb A&l B s 494
AR 3 (0] ARl T AR 2441, 2010, 26 (6) - 357-362. (191 W7 JEAR AR AN R Atk R 7 SO0 1A it T 1 1) 52 T
(91 VFbvh, Jl s, AR MEE, A5 3 Rl P IG i 52 20 T 0], 2 B [J1. BBk, 2014,35(10) : 1-5.
2£,2015,36(23) : 127-130. (201 22, Bk, BEIEER 45 . R Y DO R LL T 5]
[10] Yu X F, Ma M H, Yang F, et al.Effects of deformation rate and M9 59 % ,2018,39(10) : 22-27.
degree of compression on texture profile analysis of hard—boiled [21] B2, Zvl & 2 fE L, 45 AN [R] 30 07 3 5 48 2F TR 109 5 Joit
egglJ].Journal of Food Science, 2010, 31(21): 147-151. 2 5] 205, 2021,35(1) 1 1-6.
[11] Wu C, Jia Z, Huang J, et al.Reduced nitrite and biogenic amine [22] Eﬂf"%) JEURE K A3 %ok A % TR S R R R B 5 i K AL B 9T
concentrations and improved flavor components of Chinese sau- D]« A R BT K 24,2016,
erkraut via co—culture of Lactobacillus plantarum and Zygosac- [23] ';&7!2 S W 5 AL K A3 L G R TR TR R R TR A 5
charomyces rouxii [J]. Annals of Microbiology, 2014, 64(2): 847— ma ], BACE SR, 2016,32(9) :216-223.
857. [24] Z=3, A S0 2200, 4 Ak N SR &) 43 A ik 2 8
[12] Kim S H, Kang K H, Kim S H, et al.Lactic acid bacteria di- ] &85 KBTI, 2014,40(9) : 176-179.
rectly degrade N-nitrosodimethyamine and increase the nitrite— [25] BURIR, Bh i 0, 00 [0 , 55 . B2 5008 b 3 X037 6 44 I
scavenging ability in kinchi[J]. Food Control, 2017, 71: 101- i TR T Y B 5 ). B AR A BE 4, 2013, 29 (3) 510~
109. 512,482.
[13] paese, WAL, SRa i, 45 . i 7 T o 23 B TPA U 2 [26] ARHEH, WIAH OB, A5 . 7 B TPA TR H5 1 I 5%
HORs R 05 J A 19 5 (0] BEAR A B L 2013,29(6) - PR AELI]. & AL, 2013,34(6) - 171-174.
1281-1284. (271 PhoREe, BRI, = 4T, 55 WA R 1T 1 F 5 00 3k 2% 7 % 2 %
[14] BEZA, X0k, SR8 U4 25 AN [ 4] PR D 000 PR it Jo AL B B R 9 2 R )], 8 Tl , 2014, 35(3) : 7-10.
R (52 00 [T, £3 5 5 & 8 Tl , 2018 ,44(5) : 194-200. [28] RBYLLL, BT, 9K 2% P A% 1 ok R oK M Jo A o Pk i
[15] sRZ . AT R MG AL BEXT R AR R BT B JE S5 SR [J] A S iR Tk, 2012(11) < 1-4.
T A T AR TR R VA ATE S (D). R R I A - N B2 AR [29] H N Sin, S Yusof , N Sheikh Abdul Hamid, et al. Optimization
kK2, 2015. of enzymatic clarification of sapodilla juice using response sur-
[16] # X . & J5 v 25 45 Jin 35 Xk 4 A= 4 1 B8 A IR J5E 19 52 i [D)] face methodology[J]. Journal of Food Engineering, 2006, 73(4):
R TLPE AR R, 2020 313-319.
(171 XUHEGR, £ SCH 958 HLBH, & . Bl AT E A= 5 I B 6 B2 AT 50 [30] Se3ER 200, I 223, 55 . Box—Behnken ML A0 A6 T 2 4
[J1. frfh Tolk,2016,37(8) : 154-157. IUT & B AR SN A AT P AT 0. £ i Tl B, 2021,
(181 5 . Kxbili F A b st R A B RE PR AT ST (D] 22 M H A 42(23):192-200.

Al K2, 2013,

(FTHEHHE .2 2)



