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ABSTRACT: The work aims to explore the effect of different packaging materials combined with microwave sterilization
on the thin sheets of wet bean curd (TWB), and provide a new preservation scheme for TWB. TWB was put into OPP/PE
and PET/PE/CPP bags respectively, sealed and sterilized by microwave, and then the indexes during storage were deter-
mined. After microwave treatment, the surface temperature of OPP/PE was 8 °C higher than that of PET/PE/CPP, and the
total number of bacterial colonies was 0.66 1g(CFU/g) lower, indicating that microwave was easier to penetrate the
OPP/PE material, and could more effectively delay the decline of oxygen content in the headspace and the rise of carbon

dioxide caused by microbial activities in TWB during long-term storage and delay the decline of pH value, water content,
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tensile strength and the rise of TVB-N content, thus inhibiting the destruction of tissue structure and slowing down the

rate of lipid rancidity. It could also reduce the change of color difference and maintain a higher sensory evaluation score.

Microwave treatment can effectively extend the preservation period and make OPP/PE and PET/PE/CPP material groups

extend for about 15 and 12 days respectively and has significant effects on the quality of TWB packaged with different

materials. Packaging materials with high microwave penetrability have higher microwave action intensity, more obvious

sterilization effect and better preservation effect.

KEY WORDS: thin sheets of wet bean curd; preservation; microwave sterilization; packaging materials; microwave pe-

netrability

WO EREE . SR, DB, HED
TRWAR, RIRZIH R E 2T R B TR
TEHET 1~2d Nt BB gK . B, migEk .
M7 % i T 45 AR [ U R A, S —
AR =, TCRFT I AN IRIE , BRI T e
7, o e & R PR et R R A 2R L,

B, XFF il b OrEE, B RS E R AR T+
AR . SRR . WKp 3 R K IR A TE
SRR RO R A AR SR, B, Mk
TR AR RN #5 1Y ZER AR, 78 A TR o A2 ] A%
PER T, A REIRORET, Bl 8 R A AR A
Al AR TT LAFE A 8 B ) P DLBATG IR B R B R T H
G NN R R AT R TS S et S S GO 137/} g I E S Rl
BRI, AN, TESKEEE RFE, fk E 3R
KWW, K AE HL 3 TG I e i A8 R A T e
e A B P U S T S I B R Y K R
. RO AT DR B S R R AOR . AR B TR
Bl o 2 7 A R S IR 4 1) EJ B X G
XRS5 B AR —By =0, RS R 4T
R X — b . TS N AT SR E , R
T F AR Bom T g 5, Hk 4 A
B RS AGRE, ESE O B R R AR A
B F/Npg PSR R B s Y, PR R
e, kA .

FERI I i TR AL AR B | Rk} 405,
Hrh R Ve Bl ) R4 (Polypropylene,
PP ) 4% fh1L B s ( Polyethylene Terephthalate, PET )
Feehase, # AT aRET . T8 MR
AL T AZK, B R B AT R4 19
WEEENE, A RSB A R RA B N R R
PERS. BRI, T RER LRSS R 5T
W22 | (LT XA 2 A Rk A e 2 335 PR X ot i JBEE 52
SR s -l L [ R T S N B N S KT S VA
WEEAT 38, PR ORI i 0t X AN ) . ke i ek 1) 2 i
KX G B AR T R EERCR B 2 B oy R A
S X BLE IR S 4 5% A OPP/PE Al PET/PE/CPP 2
R[] BEL B i 28R A S A e e h, JF R T i R e
AEFR, PRGT U X AN () G e b Bk 2 375 P M1 0 e A

BERORASER , B 75 1R R PR B BT A AR T K

o
1 3Ly

1.1 ##

FEMR: R R, RIS EARRA
Al MKEIE, IR R/ LR R
(PET 12 um/PE 15 um/CPP 30 pm ) fU3E4%, B RN
116 cm*/(m*-d-0.1 MPa), BRFN 16 g(m*d), EKTIE
BIMARAF]; FRERPIH/R 24 (OPP 19 pm/PE 30 um )
FUEAS  EEE N 919.5 em®/(m?-d-0.1 MPa), B&iEHK
18 g/(m*-d), FREAMARRAH
1.2 XF\/EEE

FENAS 5% . KD23B-DA fliky, M Em
FiL 7 o 5 A BIR A W) 5 HHWS-TI1-300 18 35 15 15 55 5546
FRIEANF]; MltraScan® PRO B FE{Y, Fi#—1I8H
vl LSS AN ULAMEE T, R
CheckMate3 T2 AR ML, T BT Z AW 5 pH 3t
R A RS A T, B Sh R AL, 25k
WA, WrvC Al A 5 TA-XT plus #IPEME X, B
[E Stable Micro System 2\ A o
1.3 A&k
131 HmEE

e S TAE G R S R T O 43,
S RHULT 4 ASab3E4H . PET/PE/CPP XA, Wi o
Bz F- 4% A PET/PE/CPP 48 )5, K FH 1
PET/PE/CPP fi i 4k ¥E 41 , K 18 5 ) F &l 2% A
PET/PE/CPP fu48 )5, V-0, PR R,
IFN 300 W, Bf[E]2M 10 s; OPP/PE X HRZH, #41%
TP A OPP/PE 6485, V-4 11 ; OPP/PE
TR, K51 N R P4 A OPP/PE 35455 ,
FEFE T, BT AR, DI 300 W, B E]h
10 so A4S (25+5) g, KT A ML
HJE, FfFHAMEZEG, BT 4 CHAE BT
TG, B 3 d A ALREHLIORE 3 4%, K H A4S T4



- 62 - 1 %% T %

2023 4 8 H

b, IR 15 d.
1.3.2 RHEAEHEREREERENNE

SR FHZLAMRAS , 7 Sk Ak 380 000 5 A9 o 19 2% 1
TRE, BRI RRI R 3 Yk, BUHSEIE
1.3.3 EELY

18 GB 4789.2—2016C B i Z 2 E ZAniE B
A AR TR VR B RE ) I A2 AR S A R T R
1.3.4 pH&E

%% Huang W5k, BUR T PR 10 g, T
A 90 mL ZEI8/K, S5 KauE)E, F pH 3 E A
1 pH {H.
1.3.5 KHEE

1 GB 5009.3—2016C & i Z 2 E AR iE B
K A B ) T R 7K B T AR I R i P K A3
T
1.3.6 hrffiE

2% TEFON I, M TA-XT plus #2E
SE SO 7 W 52 B PP o D SR R )
HIER R 1 mm/s, MERFN 3 mm/s, WEHFN
10 mm/s, PLHEEES R 40 mm, fil%& Sk 0.049 N, {ifi
JH A/NPLT il £ T H¥ 8 G R 35 V) I I, FRe b
E 5] A/SPR #k LT
1.3.7 MESERS

68 T01 2 A5 AR 3 B SORSE T 2 B2 6258 P ) SR
A R
1.3.8 mMARBILZERE

18 GB 5009.181—2016¢ £ i 2 E HhrilE &
ety FP P A I ) F A 43 B I A A A LA
B b Z PR A -

1.39 EZUHEREE

518 GB 5009.228—2016¢ & % 4 [E K brifi &
it PR S MR BRI AE ) Y SR E A
FERE I R MR A A&

1.3.10 &%

i F MltraScan®PRO (B I8 & J7 1) (0, 2%
1.3.11 BEiIHh

2% FAEBN L, R BEIe 5 ATERLE

1] AR 3 BT T b o, PR VB R B L
BB T 4 DNEREE AR, BRE AR TS bR ISR 1
FiR
1.3.12 #ES

SR SPSS B X 56 B 1) 2 S5 R DG 1 3
5381, IEE ] Origin 2018 #EFT4: A,

2 HRE5HMH

21 WMELEEREERENTH

HEMIEERT, &P mEs Frdassh, i
FEAE G S TR T R B R T AR A B R
R R 28 AT S B I R TR, A&l 1 B, R
T8 B AS TR) T 330 I B e AN [R]85 A ) ) 2 38 AT AE
25, hE 1A A, R OPP/PE MR 2E iy i & %
kAR, HER R L PET/PE/CPP kM %e
T N R ) 2 T T i 8 °CAE A o U AR X AN ) 2
MR B A 225, HXF OPP/PE MR 2838 M
& T PET/PE/CPP #1 ¥},
22 WEIHANTHL

T I Ak 3 K A ) 6 25 A s X 0 B TR R B
gunE 2 Fion. T OPP/PE MR B A & 1
PET/PE/CPP [if% K, #4185 Ak S0 it
PR S S8R R R OPP/PE X BRZHLFE 5
TR 75 sk e PET/PE/CPP X IR £ . &Rl RE
WAL BLS , OPP/PE i b BRALFE i Y B 9% 850 1
It PET/PE/CPP i AbBRAH B ME, HLZEI i 72 R 4R
L BALTEH (P<0.01), UiHAHIE T PET/PE/CPP
ERE, T RE T 4 M 27 1% OPP/PE AHRIIFAE I THE =
B, HORPRCRTAS, WA R, vR4h T B
PERAN R, iR T I A I R 7 KT

2.3 pHEMNZK

TR Ak PR R AN ) 2 i W 52 B2 pHL L ) 52 i)
WK 3 s, fEALPREE Y, PET/PE/CPP. OPP/PE
T AL BRAL ) pH (E -5 %5 B AR HE AR AN 8, 1A
I AL X G R pH A /N, Z )5, £ Ab3E
YRR pH (ELBE I S a] 9 R B R e, o
OPP/PE X} HRZHFE ) pH (ELAESS 3 KAFAY T B e

®1 BETFERE

Tab.1 Standard of sensory evaluation

WA % S0 B Fut

71-0 @R, AORF 5 K& H AGURREE T, A HE
S1-7 GEEE, AL I i SR K HGURHHRERE, PR
31-5 iR, ORE ) 5 50 5 T ) AR ASHE ,
1~3 B S P B 7oA




a4k IS

BRAE, S BUBORTE S AL PRI RO 5 B0 I B PR 6 i J5E 1) 52 ) 63

60
S0F mw\gﬁma
i Seganey
e Siiiaad
30 - T
3 iy
C
o0 S
PET/PE/CPPIIAL 2L OPP/PEIM AL #RH
BT (Rl sk B R AN [ 6 e bR 0 B
Tl E 9 52 1)
Fig.1 Effects of microwave treatment and
different packaging materials on
TWB surface temperature
9.5
—=— PET/PE/CPPX{ R4
9.0 | —*— PET/PE/CPPI{IAbFRLH
—A— OPP/PEX{ R4
g5 L —v— OPP/PEfAJAbHL
% g0l
5 8.0
@
% 75
5
o) 70
o
W 65}
6.0
55 1 1 1 1 1 1
0 3 6 9 12 15
T el d
B2 (ol Ak B R AN )6 bR R R
TRV B R )

Fig.2 Effects of microwave treatment and
different packaging materials on the
total number of bacteria in TWB

K, FlaT V%, X&H T OPP/PE X 4L RiH#HST
IR EALEE, H OPP/PE MHRHKE AR, HE—
HAE it T AR B ok S, TR pH T
Mo 55 3 KIg, B8 K NBmoKeE g s, T
 pH AT FEIR B TT iR 2212, OPP/PE i Ab
FE SIS pH 78 IR B 1] 34 ) 2 e T H At Ak 3 2
(P<0.05), X FE% 5 OPP/PE [z b FRLFE 5 A T
P& R X B A e, TR] s U B A Bt P D X
FHEE B pH HA & B EVCR .
24 KHEBHEHL

MG R K oy & X LA L . R R
K. ABREZ I AR E LW AP SO TR A
SRR R K & i ( BT 33k ) s
il 4 R, TEACERZE AT, A A B AR S R K

Oy B EACT X IR (P<0.05), XA T TR
AN K AR AR A, O E R EH T, K
VE RN 7T HE B 3 v TP T A8 A T RS 78
WP e v S B T 2 Al TR 0 ek A R L T
4 ] Bt i il Hok 43 28 & B), i, OPP/PE i ik
PR i B 7K 43 J il 2 I8 T PET/PE/CPP i &b
i (P<0.01), Fo5ruiBl OPP/PE AFRHWIfI: 25 5
P b PET/PE/CPP #f K} K . 76 7 g o 72 o,
PET/PE/CPP. OPP/PE futi Ab 340 5 X FRAAAH LL, Tk
T A AR 5 1R K G5 P e I 2R R /NG IR A X
JEH TS, M4BT, MR
PR, DR TR R PR AR R R R
Tt B B AR O A BRI 4 2 ek /D R K 43
(BRI I3 BE A A5IE 2738 5 5 K o & B Y R

72
—=— PET/PE/CPPX R4
70 L —e— PET/PE/CPPiitAb B L
—A— OPP/PEX} R4
68 —v— OPP/PER I AL FHLH
6.6 |
o]
o
6.4 L
62 L
6.0 [
0 3 6 9 12 15
It Rl /d
Bl 3 ARt b K AN ) A 2 A L R 5 R
pH {H K5

Fig.3 Effects of microwave treatment and
different packing materials on pH value of TWB

56
—a— PET/PE/CPPX} R4
—e— PET/PE/CPPH AL HR4H
55+ —aA— OPP/PEX} HRZH
—vw— OPP/PEMIR AL F4H
sl
R
=
53 |
R
2
521
511
0 3 6 9 12 15
-5 1] /d
Bl 4 flipt b 3 K AS ) A 28 A R XS 5 7
IR AT 1 R )

Fig.4 Effects of microwave treatment and
different packaging materials on
moisture content of TWB



64 - 1 % T f&

2023 4 8 H

2.5 HIfRlERIEL

T I8 A 3L B A T 25 A A X 0 2 B o e 1 1) 52
WIanE 5 FroR. FEALBRZS AU, 5 ol b BEAH B 5
BRI PR 3 R T X IR (P<0.01), X FE 5%
UL IR AN O N = D N = S
H OPP/PE f Ui b 20 A iy 9 o A M A B 2% 5 T
PET/PE/CPP fifi Ab ¥4 ( P<0.01), 18] OPP/PE
MRS 2B R T PET/PE/CPP MR}, M 5308
T BTSSR K A3 O RO FR AR o 45 Ab PRE R
(PR B I R (] A S, 28 TR T A
B DR AR S AT P B AR X A i
e s | TSN ) & o TR AL (1107 s

25
—s— PET/PE/CPPX{ I 4H
—e— PET/PE/CPPIIl Ab B 2H
—A— OPP/PEXT fRZH
—v— OPP/PEf I Ab B 4H
20t
Z
R
=
&
150
10 1 1 1 1 1 1
0 3 6 9 12 15
T3 Tl /d
Bl 5 fHop A B K AN TR A0 2 A ) % 1 B

P 1 B 50
Fig.5 Effects of microwave treatment and
different packaging materials on
tensile properties of TWB

2.6 M=ESERSHIEN

T Ak B K AN TR A 6k X 388 3 g T 28 A0 43 1Y)
SZMANE 6 Frys o 8 %) Hefd 1 PET/PE/CPP A48}
2 AL O, Fll CO, 7 it A8 4K 1% L AT 1, PET/PE/CPP
TR AL BRALFE S Y O, 5 ) T RN CO, 1 Tt
HORYEC S, (H2E R K, B H PET/PE/CPP
R S R B R A . OPP/PE i R ZH AL i 0 T
2SR5 OPP/PE sl Ab FRZELRE i i T 25 <A
o7 PR S I 22 S 2 (P<0.01 ), B fH ]
OPP/PE F R} I A TR AR 3%

2.7 MARBIEEZEBRENTK

B 5 IR RIS T 5 a3 NA A &= . Mk
Yy I AN, B A B 2 R E I8 52 i R 4R
B B 7 R, fEACFRZESREY, PET/PE/CPP,
OPP/PE foftif A BEZH A & i A QL B 2R ( TBA) {2

KR E%

S N B~ O

SMBRIEBI B0 %

TBA{E/(mg-kg™)

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

—=— PET/PE/CPPX{ F&4H
—e— PET/PE/CPPi{I% AL 320
L —a— OPP/PEX|FR4H

v— OPP/PEf A PA

0 3 6 9 12 15
T3 ) /d
a HX

—u— PET/PE/CPPX} fRZH
—e— PET/PE/CPPI AL PR
—aA— OPP/PEXT HR4H

—v— OPP/PEf AL FHLH

a6 gLl
b MR

T Ak AN [ 4 2B B R L B
TS MR 3 B 5 )
Fig.6 Effects of microwave treatment and
different packaging materials on the
composition of TWB headspace

& 6

—=— PET/PE/CPPX}H4H

| —e— PET/PE/CPP{IF AL B4
—A— OPP/PEXTHE4H
—v— OPP/PEfF AL BHZH

0 3 6 9 12 15
T3St TE] /d

Tl e Ak B K AN [ 6 B bR 3 5 B
AR L 22 IR 52 )

Fig.7 Effects of microwave treatment and

different packaging materials on

thiobarbituric acid value in TWB

& 7



a4k IS

BRAE, S BUBORTE S AL PRI RO 5 B0 I B PR 6 i J5E 1) 52 ) ‘65 -

FHRFHABL (P<0.05), —J5aiE i T2 Ab ¥ 5
TSN AL b= Y w1 BT AN 82 Sl |1 = A
—J7 TS F I AR Bt 2 (R 5 i o SR e T
AL PRLAE G Y TBA B R 075 s [ 19 4iE K S AN
[FIFEREE R -7}, Hop PET/PE/CPP. OPP/PE X} HEZH b
i i TBA {H L FFHORAXT A, JLHE OPP/PE Xt
WEZH 33X FE B T4 0 B ZELRE o 0 TR 9 R Bk o A
%, H OPP/PE MEHE AR K, Bl YiG shii
B FEN GRS, PET/PE/CPP. OPP/PE {8t AbFHZH
FEMAY TBA {H_FFHHECRAIXT 2218 . JLHJE OPP/PE 1
WALFRZ , H TBA (E7E4S 15 REME T HADLLFRZH , A
W2 E KT OPP/PE XFHR4L (P<0.01), XFEEREHT
OPP/PE fil AbFRL I R PR T, BEMS A SUR R
7 AR R TR IR [ P L I AR I A R B AR S A B I
b, MKk B AR 210 R B IR IR R I, Fr LA
Tt A BRAE RGN 15 B g R R b HA B AE A o
28 EXRMBERSENTH

0 A R MR A (TVB-N) S FE g
YRR A 5, AL TVB-N & R AE s
YIRS S A TG BRAR R, 08 Sl Ak P A R R RICR )
TR A B AS [ 0 2 A e o 90 5 g P SR M 15 O B D 8
Fis o TEALBREETRIT, #4030 & H) TVB-N &4
[) 22 S AN Ok, T e ot Ak B B S B o 4% A B
FEM Y TVB-N & il 2 I i 8] 9 48 K AW 1T
Hrr PET/PE/CPP AR TESS 6 K ZHT YA [A] 22 5 A8
WE (P>0.05), HES 9 Kif PET/PE/CPP fitik it
FRAMEM Y TVB-N & it 4 2 /N T PET/PE/CPP X}
M2 (P<0.05), FULULEfEXT PET/PE/CPP #1%}
772 A N O RTINS N AN B U0
Fe A OPP/PE MR 2 41FESh 1T %1, OPP/PE
TR AL PRATRE S TVB-N it IR 518, 15
HANIR KT IR Y] 18] B & KT OPP/PE X MR 4

55| —= PET/PE/CPPX{}f4]
—e—PET/PE/CPPH iR AL 40
= —A—QOPP/PEX B4
b —v—OPP/PE{ I AL FHLH
& 201
E
&
15+
=
b
£
#H 10f
&
i
5 -
0 3 6 9 12 15
T ) /d

K8 ol Ak 3 R A ] 6, 2 o o) 38 L e
FER AR B RS AR
Fig.8 Effects of microwave treatment and
different packaging materials on content of
total volatile basic nitrogen in TWB

(P<0.01), H7EWG M &1L T PET/PE/CPP #f
BHEY 2 4 (P<0.05), HILEIHGLEXT OPP/PE #1%}
B ZE B PR, SHE O I R TR 3

29 BENEWL

i 55 T S i) %) 28 K, 98 52 R B € R i HL AR
THIKHE, XS5WE K& WMEY . RiElk
GV FR, WK 9 FrR, BlZE I 5 I g st 0] Y
K, H U2 B PR, oM bl fEAbFRSS
W Af, PET/PE/CPP. OPP/PE fdifi AbH4HAE M L
ANFEFEEH T, b ARFEFEER T, XEEERT
TR A AR (VR B R K A ok , MR R AL a2 e —
SRy, SEQRE S N, EEETE, H
OPP/PE f( i b B AH A b 1) (8. 22 A8 AL BT B I o FEIE
WA, R A PEZEAE 1 €0 22 AR XS , X R
TR TR T B R A S (] £ 3 W — B
B R A PR — E R ED T R E MR R
. 4[] OPP/PE AR 2 LHRESL I LUIESS 15 RAT2%
SR (P<0.01), UiBAESR OPP/PE MKMW A M
BEK, E R 1 AR T A FR AR TR B A LA T R
B, FERI R R AT DA SRR G R 25

76

74 -

72

70 -

68 -

66 —=—PET/PE/CPPX{IR4H

—e—PET/PE/CPPHi Ab 340
64l OPP/PEXIIRAL
v— OPP/PEfY AL #4H
62 Il L 1 1 1 Il
0 3 6 9 12 15
T3t i) /d
a L*
35
34 1
33 -
32+
31+
1Y
30 F
29 -
—=—PET/PE/CPPX{ IR 4
28 | —e—PET/PE/CPPH{ AL HHZH
—A—QPP/PEX} FRZH
27+ —v—OPP/PEf IR AL HH4H
26 1 1 1 Il 1 1
0 3 6 9 12 15
T3 T /d
b b*
B9 ool b N A [R] 40 285 41 R X e B
8,25 19 5 )

Fig.9 Effect of microwave treatment and
different packaging materials on
TWB color difference



- 66 - 1 %% T %

2023 4 8 H

210 BREESHETW

T B A 3 B A T 258 A Ak X 0 B B R B 4 1)
LU 10 Fis . (EACBREE GOIE, AR b 3 2H A &
A JERE P45 6 FRZH A EL A T R, X T RE 2 ik
A BRI i 00 TR R T S, (AR S 1 €5 R I A
TN (A28 55 ORI 3, T W ARt Ak BT T R SR
T B AN R, AR R R AR AR S B B AR R R
AT . RIRREPEE AN, MERE T 5 4
J& 2k 7 e, # PET/PE/CPP i b B AR AL
FIPRTHAE K 22 12 d Z247 . OPP/PE fltii A B A A iy
FY R PR IR A Y R e R K, TR 258
TR EAEINRA X, BAOZBSR ., TSR
W, BEIERKARIEIIZE 15 d Zadh . VEIIAME 2 e A
b A N R PR S R B L
U 7 @58 74 .y NI 1 Rl b 0 AR A 4 |
PR BT .

10 =
8 -
X
A6
i
o
4 -
—s— PET/PE/CPPX| B4
—eo— PET/PE/CPPHsiss kb BR4H
) —A— OPP/PEX}B4H
" —v— OPP/PEf AL L
1 1 1 1 1 1

0 3 6 9 12 15
e [8)/d
B 10 (B B K AN [) 40 2 A RE R 52 K
JEET IR R
Fig.10 Effects of microwave treatment and

different packaging materials on
sensory evaluation of TWB

3 4

Tl Ak BB BE A% A R A K S AR, ELXER
Ivi) 2 A A T T B O ) T 22 S 8 2 FE AT TR A
T T 2R Kt EIVE TR, OPP/PE ZH A% 1) 2% IHl s i
Et PET/PE/CPP 41 () i B &, P 7% BB /D
VUHA Tk B 5 28 3% OPP/PE A8 bk}, Tl o i B K
AR E IR, AEE A IR pH (HA TR, L
R Ti7s S Mcrp SR B i Y B AR Y BT, 7E
K 01 568 HP A T A 50 A A o K 1 e RN A
f) % K TVB-N iy T, i 2 21850 g it I
TGN TR W i, /N 25 I AR AR IR, FEIE K
1 1) 2 R O O A BB VR A5 43 o IBAl, OPP/PE

PR SA AR, SR RS s E s
ML Z I dr, R aT S B HE R dh DR S0 7 H
B, ROREEIR T A, JF4Re 7l 8Erk, AT/
Y P SE LR R B B R B, PR T B AR, 4
T HSWA

S E k-

(1] g, BRZDmE, £75°, 5. AR50 o8 WO S g K

MHI AT R ]. B AR EHOR A, 2022, 40(3):
167-178.
QU Min, CHEN Hong-li, WANG Yu, et al. Research
Progress of Spoilage Bacteria Pollution and Inhibition
of Traditional Soy Products[J]. Journal of Food Science
and Technology, 2022, 40(3): 167-178.

(2] 2%, MRV, AR OB BOR N T IE S (D). B
A, 2022, 28(12): 63-67
LI Rong, LIN Hai-bin. Research Progress on Applica-
tion of New Food Sterilization Technology[J]. Modern
Food, 2022, 28(12): 63-67.

[3] E2M, REZ, B, % MOk RHBA R TR
ARTEE RSB FEHEE ()], BUEY 20, 2022:
1-8.
CAO Yun-rong, WU Ren-zhi, RAO Jun-yue, et al.
Progress in the Application of Microwave and Its Com-
bined Sterilization Technology in Food[J]. Journal of
Microbiology, 2022: 1-8.

[4]  # T, EEE. s T i A T B R N S (D).

i %4, 2022(3): 130-132.

DAI Ruo-ping, WANG Xia. Research on Application of
Sterilization Technology in Food Processing[J]. China
Food Safety Magazine, 2022(3): 130-132.

[5] SONI A, SMITH J, THOMPSON A, et al. Micro-
wave-Induced Thermal Sterilization- a Review on His-
tory, Technical Progress, Advantages and Challenges as
Compared to the Conventional Methods[J]. Trends in
Food Science & Technology, 2020, 97: 433-442.

(6] Edh, pSrig. Gl R i AR A A L ARk o T
AT IEHEIE (D], (03 TR, 2012, 33(9): 139-142.
WANG Kun, LU Li-xin. Research Progress of Micro-
wave Food Packaging in Improving Their Heating De-
fects[J]. Packaging Engineering, 2012, 33(9): 139-142.

(71 #i&. WPRUK. SO R R R T]. 2R,

2018, 28(1): 22-25.
YANG Tao, YANG Shuo-bing. Plastic Food Packaging
Materials Suitable for Microwave Heating[J]. Plastics
Packaging, 2018, 28(1): 22-25.

(8] EAv, WRHDK, FREIAL W b S 2 g R 2



a4k IS

BAd, A5 TR TR B R R BTR Y T 5 38 M T I ST B R B 5 ‘67

[10]

[11]

[12]

[13]

4Rk BE B R BE 52 ma B BIF 5T (D). 0 % TR, 2004,
25(2): 7-8.

WANG Jian-qing, QIU Gui-bin, LIANG Guo-quan.
Study of the Inference of Microwave Treatment to Bar-
rier Performance of the Plastic Film[J]. Packaging En-
gineering, 2004, 25(2): 7-8.

HUANG Zhan-rui, ZHOU Heng-ping, JIANG Qiong-hua,
et al. Study on the Quality Change and Deterioration Me-
chanism of Leisure Dried Tofu under Different Storage
Temperature Conditions[J]. LWT, 2022, 172: 114257.
TR KBRS SLIE B R e AL ) e 9 7 B R
[D]. MAIREE: MR ML K2, 2021: 39-40.

WANG Rui-zhi. Influence Mechanism and Regulation
Technology of Water Quality on Dried Tofu Quality[D].
Harbin: Harbin University of Commerce, 2021: 39-40.
WANG Li-mei, CHEN Qian-ru, ZHANG lJin, et al. Ef-
fect of Modified Atmosphere Packaging Materials on
Physicochemical and Selected Enzyme Activities ofA-
garicus Bernardii[J].
neering, 2021, 44(3): 1-15.

LEE J S, KIM G N, JANG H D. Effect of Red Ginseng
Extract on Storage and Antioxidant Activity of Tofu[J].

Journal of Food Process Engi-

Journal of the Korean Society of Food Science and Nu-
trition, 2008, 37(11): 1497-1506.

YE Tao, CHEN Xing, CHEN Zhi-na, et al. Loss of Im-
mobilized Water and Intense Protein Aggregation Re-
sponsible for Quality Deterioration of Ready to Eat Firm
Tofu[J]. 2021, 52(4):
492-500.

LW, W3, BT E, . ARIICHEON R B H
XF T 5T S8 A R R R (7], ROk TR AR AR, 2019,
35(20): 311-318.

JIANG Lian-zhou, RAN An-qi, JIA Zi-xuan, et al. Ef-
fect of Soy Protein on the Quality of Qianye Tofu in

Journal of Texture Studies,

Different Storage Periods[J]. Transactions of the Chi-
nese Society of Agricultural Engineering, 2019, 35(20):

[15]

[16]

[17]

[18]

[20]

[21]

311-318.

EIR, VU, mUER, SE. OB ARRT M RRRF I A
T K i 5 IR 4L SR R W (D). MR S, 2022,
35(9): 74-76.

WANG Zhen, XU Guang-ying, GAO Zhong-dong, et al.
Effect of Microwave Heating on Quality and Fatty Acid
Composition of Linseed Oil[J]. Cereals & Oils, 2022,
35(9): 74-76.

WEBER J, BOCHI V C, RIBEIRO C P, et al. Effect of
Different Cooking Methods on the Oxidation, Proximate
and Fatty Acid Composition of Silver Catfish (Rhamdia
Quelen) Fillets[J]. 2008, 106(1):
140-146.

BRONCANO T M, PETRON M J, PARRA V, et al. Ef-
fect of Different Cooking Methods on Lipid Oxidation

Food Chemistry,

and Formation of Free Cholesterol Oxidation Products
(COPs) in Latissimus Dorsi Muscle of Iberian Pigs[J].
Meat Science, 2009, 83(3): 431-437.

DEVI A F, AU X N, WEERAKKODY R, et al. Micro-
wave Pasteurised Pear Snack: Quality and Microbiolog-
ical Stability[J]. Food and Bioprocess Technology, 2021,
14(9): 1615-1630.

HOLMAN B W B, BEKHIT A E D A, WALLER M, et
al. The Association between Total Volatile Basic Nitro-
gen (TVB-N) Concentration and other Biomarkers of
Quality and Spoilage for Vacuum Packaged Beef[J].
Meat Science, 2021, 179: 108551.

FOUAD K E, HEGEMAN G D. Microbial Spoilage of
Tofu (Soybean Curd)[J]. Journal of Food Protection,
1993, 56(2): 157-164.

MR, KR, T, S A7 T TR
PERYSZMA ], B 55 BT, 2019, 45(23): 142-148.
LI Jia-shuang, ZHANG Liang, WANG lJing, et al. Ef-
fects of Different Heat Treatments on the Quality and
Characteristics of Tofu[J]. Food and Fermentation In-
dustries, 2019, 45(23): 142-148.

SRS 2



