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Synergistic regulation of sugar and acid on the texture of yellow peach
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Abstract: To explore the synergistic regulation of sugar and acid on the texture of pressure-differential puffed yellow
peach chips, the yellow peach chips were treated with sucrose, citric acid and sodium dihydrogen phosphate, and the texture,
microstructure, cell wall components and pore structure of the treated yellow peach chips were analyzed. The results showed
that compared with the control, the hardness and cracking distance of yellow peach chips treated with single sucrose decreased
significantly. Compared with the control, the hardness, cracking distance and work of cracking of yellow peach chips treated
with single citric acid and single sodium dihydrogen phosphate decreased significantly. The yellow peach chips treated with
24% sucrose+2.0% citric acid+2.0% sodium dihydrogen

7S B A . 2023-06-20 phosphate had the highest texture index and the lowest

HETE ITHA KR [ E 0055450 H [ CX(22)3176] 5 1135 water-soluble pectin content. The microstructure showed
ST (A A ) T ( BE2023316) ; 3T 5 B that sucrose could solidify the cell wall, citric acid could

FRAO T b BAR MR B L T JATS(2022)447] increase the cell porosity, and sodium dihydrogen phosphate
EBRN B H(1997-) , %, T E I, B -E RTS8, BF9E 97 1 could further promote the synergy between the two, making
FRFEIN T 5 5 B JH £, ( E-mail ) zhaohan19970529 @ the structure of yellow peach chips more even. Therefore,
163.com the yellow peach chips treated with 24% sucrose+2. 0% cit-

BIHEE XNF , (E-mail) cjliu0306@ 163.com ric acid+2. 0% sodium dihydrogen phosphate solution had
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uniform intercellular spaces, clear borders, regular cell wall arrangement and honeycomb structure. It was found that the sug-

ar and acid could coordinate the texture of the puffed yellow peach chips, and the phosphate could further promote the sugar

and acid synergistic action. The results of this study can provide technical support and theoretical basis for the improvement of

the processing quality of yellow peach chips.
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Table 1 Mechanical properties of yellow peach chips treated with different contents of sucrose

REWE & i f# Rz W

WaZLI5h W4

(%) (0) (mm) (2-9) (/) BTN
0 29 449.23+425.15a 2.92+0.10a 245.67+8.82b 6 309.86+115.37¢ 0.32+0.01d
5 18 968.05+178.22¢ 2.84+0.29b 247.66+21.67a 7 313.48+157.23e 0.32+0.01d

10 19 754.31+124.21d 2.44+0.11e 199.46+19.56d 9 473.09+115.72b 0.36+0.01c

15 24 215.08+98.17¢ 2.79+0.16¢ 176.19+18.66¢ 8 078.77+134.66d 0.38+0.02b

20 29 015.41+£167.19a 2.09+0.14f 169.96+23.15f 12 572.88+177.24a 0.43+0.01a

25 28 253.23+162.21b 2.74+0.17d 204.79+26.11¢ 8 954.01+217.23¢ 0.34+0.01c

Rl —F B 5 A R/ NE TR R 2253 B3 (P<0.05) .

2.2 rERERNEME R D F RN

mzE 2 frx,0.5% 1. 5% .2.5% 3. 5% .4. 5%
PR Ak B 5 Mk MG R R 35 Ak R I 2 RIS (P<
0.05) , ¥ 16 R &b B 5 85 Bk I - A 138 43 A %o B8 1)
14.96% ~21.93%, I H., B & F7 6 IR & o 1 159 i,
BRI R E 1 R (P<0. 05) o 1. 5% AP BRI

SR A PR B e K, O 2,80 mm,, 2.5%
3.5% 4. 5%y TR Ak BB Ak G 5 B 24 FH ) 2% S A
WE(P>0.05), 0. 5%FrE IR AN B Sk F s 1
BEREERT 1.5%.2.5% 3. 5% 4. 5% Fy 1 iR ik
FE(P<0.05) . YFEEmR &t 0 B, BBk A A
R, N6 309.86 o/s, MFFEEIR T H0~3.5%),
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Bl AT R e T N, MR G ) JB b R A
BEREM (P<0.05), MIrEREG =N 3.5% M
4.5% ,FAk e R 5 b R R AR AR B R, R 0.46,
3. 5% TR AL FA 4. 5% A7 5 IR Ak R FE Ak o b e
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PR 3 R — S VU L, WK 1 SR b 4 M B v A 21
YERLEH AR R 2E AL I AT A R ALBRES 4
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Table 2 Mechanical properties of yellow peach chips treated with different contents of citric acid

FPRRIR 5 ik fifi 5 T

B ) Watihtx

(%) (2) (mm) (g-9) (¢/9) BRI
0 29 449.23+425.15a 2.92+0.10a 245.67+8.82a 6 309.86+115.37a 0.32+0.01e
0.5 6 458.49+109.16b 2.25+0.15d 82.95+25.78b 3 061.05+99.32b 0.34+0.01d
1.5 5447.38+121.23¢ 2.80+0.17b 79.54+27.63¢ 1 916.10+89.23d 0.35+£0.01c
2.5 4 573.22+88.13d 2.33+0.08c 62.80+19.78d 1 944.26+79.48d 0.44+0.00b
3.5 4 499.17+£97.06e 1.76+0.13f 62.54+22.21d 2 547.66+102.01c 0.46+0.01a
4.5 4 406.21+110.37f 1.89+0.12¢ 62.38+11.34d 2 573.35+£77.65¢ 0.46+0.01a

i) — B Hdi 5 AN R /NG B FROR 28 5 3 (P<0.05) .
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W 3 Fs, 1. 5% — SN PR A BBk S A1
R 0. SPMERR — S ANAL R i RRAIR (P<0.05) . 4%
R AN A N . 5% ~ 4. 5% , FEG IR — SN & R
B, Rk AR N (P<0.05) . 4R A
SR 1. 5% ), EERRME A A RS R fe AR, X T g HR
TR SN R RTAARR  A  RE Y
JRE (R N AT AR RE A (2SR —
FENAR—E S IR BUC IR RS BERG A ZHZU N R
SFTIRS AR R AR BT 2. 5% Wi A
AT G A I A 2R WE S T W E R T 0,
0.5% 1. 5% 3. 5% 4. 5% FEREAL R (P<0. 05) , BhiAr 1

R3 TRSEHMBR-_SWLENERER HEER

BB EET 0.0.5% . 1.5% 3. 5% 4. 5% & b 7
(P<0.05), MR SN &R 2. 5% A B G
SUFHINEAR, 705 2.28 mm F144.22 g - s, 1. 5%
1R — MR R kM e PR R R BT 0.0.5%
2.5% 3. 5% 4. 5% Wi IR — A HIAL B (P<0.05) , Jit Hi g
PEFRBUE S T 0.0.5% 2. 5% 3. 5% 4. 5% Wi — A
FIAEHE(P<0.05) , MBI —E 8N R 1.5% , BikiE
FMEPERL R EAR, V1 82623 o/s, MR A S =
2. 5%, FEHNE A B AR FR AR R, PT UL R
AN R 2. 5% ) BBk R A R A, R
TS rh | FHEREMBRIE , E B A 437

Table 3 Mechanical properties of yellow peach chips treated with different contents of sodium dihydrogen phosphate

B AUt IT AR B Wt A [
(%) (&) () (-5 (&%)
0 29 449.23+425.15a 2.92+0.10a 245.67+8.82a 6 309.86+115.37a 0.32+0.01e
0.5 4 631.21+101.31e 2.38+0.22d 53.75+14.26e 1 921.66+103.12¢ 0.41+0.01b
1.5 4 302.08+57.17f 2.32+0.18e 54.80+27.35d 1 826.23+78.23f 0.42+0.01b
2.5 7 868.41+75.19d 2.28+0.27f 44.22+19.97f 2 605.31+81.44d 0.43+0.00a
3.5 12 186.26+121.22¢ 2.69+0.19¢ 141.51£18.34b 4 352.14+63.78b 0.36+0.01c
4.5 12 815.15+105.21b 2.87+0.17b 133.44£23.16¢ 4 300.40+54.38c 0.34+0.01d

7] — B8l 5 AN R /NG R R 25 5 35 (P<0.05)

24 SANEXMEBER NFEROZME

%4 nl, 5 CK ML, Z 540 FE (A B.C.D)
(BRI R s 3 1 B B AIR (P<0.05) , Horh D Ak
PRECHENGE B0 RE e K, D AR B &b B MR G

RS 0 35 25 5 (P>0. 05) , C Ab BBk G F 6
I, A8 956.25 ¢, X HL AT, U INEEREAY A Zb3
B AER D AbEE Bk F A R G R TR S
() C Ab3E, 3X ] B2l 76 B K i A v B Bk e
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R4 ESRETEMERHNEER

FET CK A ACFE B 4bFE C 4bFH(P<0.05), CAb
PREHEME A e PR N, BT CK A Zb3
B ALBE D AL ( P<0.05) . B AL BB NG F R4S
PEFEEOM CK AHEL C 35 22 5 (P>0.05) , A 43
A1 D AbPEEBEME 7 BT AR S SR o, R 0. 36, 1
o 25 R B IR — SN nT AR M AL prr i
125 A ARRE 14 S 00 ply Rl DL | TR S g
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Table 4 Mechanical properties of yellow peach chips under different treatments

fa iz W

WaZLI5h Wi e

5 o o e Al TS A
CK 29 449.23+425.15a 2.92+0.10a 245.67+8.82¢ 6 309.86+115.37d 0.32+0.01¢
A 20 388.15+£951.24¢ 2.62+0.10b 268.07+4.96b 7 156.77+165.12¢ 0.36+0.01ab
B 27 622.42+324.13h 2.94+0.10a 329.83+8.10a 8 651.54+268.43b 0.31+£0.01¢c
C 8 956.25+102.16d 2.83+0.10a 129.53+5.06d 3099.18+131.58e 0.34+0.01b
D 27 945.38+910.19b 2.52+0.10b 252.57+8.90c 10 409.36+212.64a 0.36+0.02a

CK .75 AN I A 24 9% BERE +2. 0% AT IR IR 5 B - 24 % B +2.0% IR — ZU84 5 C . 2.0% KT A5 R +2.0% W IR — 204N 5 D - 24% REWE+2.0% 47 1 R + 2. 0%

R AR, R —3 B0 JR ARG PR 2257 35 (P<0.05) .

2.5 SAEXENRNERMMEASHFMm

nzR s Wi, 5 CK ML, A 43 B 4b# C Ab
BE D AbH ARG oK M R R B R
(P<0.05) o A b BB BRI K o 1 SR e & o
e, 5 CK A, A Zb3 B 4B D AbBRECHLIGE A
AVERE S R E RN (P<0.05) X AT HEEH T
FEAD P It 7 oA — BB 53 28 G SR AR S K v AR
B, RIS ER N T RERE RO R — 2080 B AbEE D &b
PR HRME B PR S R S T A B C
FE(P<0.05) . 2563 4, B PE S i 7 et ey Ak
il B A s P SR G 1) i AR — i R
RE T HERRNE R

R s P, 5 CK ALK, A 403 B 4b# C Ab
B D Ab P E Bk A2 4T 4 2 A B E I (P<
0.05), £F 4 2 & i W EREAIK (P<0.05) , X 7] g J2:
H T 7EAL B A8 b 27 2 3R % AR R i R T, BT
RSy, TTLAE B AL R BN R AR S R
IS, C AbAN D Ab BB RRME 7 AP R S R
ZE5E(P>0.05), A KbPRE BRI 5240 4 R & i
BN 27.89 mg/g, D AL PR AT A E SRR, N

24.90 mg/g, - H B 4bFH C AbHE D kb3 Bk A
RARR T EILWE 2R (P>0.05) , XA REZ K
RFTBERR AT A7 4 2R (P BCA (2 HEE F , B T RR A
JBT AT AIAKE it 2 T | (R ot 1 1 4 32 2T 4
NI A S kA R S RERE, [
PR — SN AT U A AT B2 R 5 240 R 1Y) S 35k
LA R Z IR G BRI R R PR S 2 ek 28
K SR, DT 44 v A L B P R e o T A R A5 T
AR R R R 2 5 40 4 R KK A R
I, WATIT 3 a e sk AR v £ A R W4 25 R ) [
i
2.6 EEAEXTEME R MR ERK I

B 1 A A BLE e 22 B AL B BRI B S 5
PR, T LA, CK BBk A 25 BRIPHE S O
JUEE LA RRBEFL D b BBk AT BRI AT AL OR B
I, NIRRT LUE 1, & A 4385 Bk
HAFMEE S CK AH LA B 25, MK 1b A
VI, CK SRk Fr 4 i [ b 230 1 44 9 1 0, 9F:
H AR AN 5] s Bk 7 il 25 A 3R B, i 2
B, 5 CKAHEL, B A AL P S wOPk M F 4 i ) £L
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RIS IR A B A BB I R 4 ) LB R HL
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ANIE] HRMIBERSE 25 5 S 3R . RERE AT LUE S
AR M R 5, /N Wi 2 1) e il 7, 9 BN TR E 20 B AL
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Table 5 Cell wall components of yellow peach chips under different treatments

fbm IR AR = TV PR R 2 Y oY i
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
CK 64.66+2.95d 21.73+1.59a 78.85+2.65a 94.51+£2.35a 19.52+2.45¢
A 82.45+3.41a 17.67+1.79b 72.67+1.38¢ 90.83+1.71b 27.89+1.67a
B 81.35+£2.95a 15.91+2.45¢ 75.53+2.57h 78.90+2.68d 25.59+1.47h
C 76.82+3.71b 21.02+1.47a 67.97+1.71d 86.78+2.80c 26.24+2.65ab
D 69.61+2.33¢ 17.57+£1.65b 75.32+2.44h 87.54+1.93¢ 24.90+1.67h

CK .75 AN I A 24 % BEME +2. 0% K715 IR ; B : 24% FENE+2. 0% 52 — 20480 ; C . 2. 0% TR +2. 0% W IR — 2040 ; D : 24% REHE +2. 0% 47158 +2. 0%

IR — AR, R — S B A AR/ NS TR R 257 B3 (P<0.05)

a.b ok CK EHME A AP S H BB e .d A A AL BREEBEAGE A A LS 3 B 8 5 I e f o0 B AR BB BEAGE A 2 UL S 3 i B B B g b A C
A FEECRRAE A AN S B BT i A D AR RSB R AN S R R BT, CK A X G A AR 249% TR+ 2. 0% AR R B AR HEL.
24% EWE+2. 0% IR — 5U4H ; C AP . 2. 0% 4745 R +2. 0% BE IR — 2040 ; D A B . 24% JEME+2. 0% ATIE R +2. 0% B R — S AN,

E1 E&LBETHEMEEAIIMEAMKEREE(x50)

Fig.1 Appearance and scanning electron micrographs of yellow peach chips under different treatments ( x50)

2.7 EGAELEIEME R TSGR M
FLBR 5 ARG B BRI ML fE | J2 5 T
P T Y DGR AR 5 A BB I R Y L
BRI 6 frn, D A EHkIE i AL A R K, h
2.54 ml/g; C RbH BBk MG A S ALA F/h, 119
ml/g, AACFE C ALBRAN D AbBE A HE kMG A A LA
KT CK. B AbHE (P<0.05), A LB B 4b
B CALH D AbFEAY EBENE AL B R

F CK (P<0.05) , H:ri ¢ kbR s HEMGE AF 4L
IR, JFH C LB PENGE i 2% B =
T CK A AbBE B AbH D AbHE (P<0.05), fLEEHR
LB AR 5 M R AR R LU, A b3 C &b
FE D AbFE Y BB A A LB R Y B T CK (P<
0.05) ,B AbHYEBEME A FLBR S5 CK AL TG B
Z5(P>0.05),D AHE A E B e A FLBR R B K, N
88.14%, FUIL A PSS, kNG A AU FLER I £,
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Table 6 Pore characteristics of yellow peach chips under different treatments

e BALE SALTER L EAR FWHE fLERHR
(ml/g) (m*/g) (nm) (g/ml) (%)
CK 1.84+0.12¢ 0.46+0.03b 18 667.54+756.89d 0.48+0.04b 80.58+3.24d
A 2.08+0.11b 0.70+0.01a 27 397.69+1069.32¢ 0.37+0.04¢ 84.65+2.18b
B 1.85+0.12¢ 0.41+0.04b 33 904.40+1479.28b 0.44+0.01b 80.65+3.19d
C 1.19+0.09d 0.68+0.02a 54 639.27+973.32a 0.59+0.05a 81.93+1.48¢
D 2.54+0.07a 0.74+0.04a 35 074.18+783.96b 0.35+0.03¢ 88.14+3.37a

CK 25 UG I A - 24 % TEWE +2. 0% FTHETR 5 B : 24% M +2. 0% IR — 240 ; C . 2% AT I IR +2. 0% MR — 5080 ; D : 24% JEME +2. 0% A7 15 1R +2. 0%

R AR R — 3B JR ARG PR 2257 35 (P<0.05) .

Bl 2A Fnok RRAR &, TER AR R, R
WA RBFLEBE R FLER T, SR e AR BIfLE
BNFLBR R R f 246 e A sk 4
FIEFLBR R TR A B AT RUE S AL 80 ~
250 wm, C 2L HE Py BBk ok RRA R =R, X
FEDN C AL FE ARG A A 2 18] B FLBR A K, Bk
WEREHR 47, BT Lok Bt AR EHR K, HFL#H<80
pwm, D AR Ak ROk BRUR A SRR, HkOE
B AR, CK BYEHkHE Aok Rt ARER/N, R HE AT
ABJE A Zoad b B 1 Bk I R AL 5 8 4 T B AN e
Z I FIFLERE /N, BT UL, 285 42 A A BE A #E Bk
i TR e S b A g, A4 ) FL B A /N HL 254 34557 1t

3.0r

—=— CK;
2.5F —v— AKLFE,
—e— BALFE:
sk D4b#

1.0f
0.5F
0

SN (ml/g)

1 1

350 300 250 200 150 100 50 0
LB AR (um)

45105 Z B BERENG A A0 B AR e Bl R 2,
2B FRRIG T ARG, ORI AR TS R AR
Ji R 4 ] B — AR AL BOR A, NIl LR
AL 100~ 200 wm, C A0 38 B A LB
R AR AR, U C AbBR B RbME i FLAR 3L
KIGFLIR Z . MILBR E A2/ G, B Ab P i) #Hk
J¥E R FLBR SR ) 1 AR A B I G R, D PR AT R
2o iZ AL B BRI A FLBR B, NFLAR A FLBR 3K
%, D AL EAk N AR/ DAY FLER (<80 wm)
HR IR AR L HI 5], I BBk G LB
o HAA5)  BRMEIE Br, BT

3.0r

—.— CK;
250 —e— AL
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20 —w— Cﬁlﬁ’
sk DAL

1.0f
0.5r
0
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; @R"‘ A
350 300 250 200 150 100 50 0

FLBR B (um)
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BE+2. 0% FFBEIR +2. 0% Wil — S SN VA T
E2 AELSEEREFLBEFREVACENEENEE

Fig.2 Cumulative and incremental invasion of hydrargyrum in the pores of yellow peach chips under different treatments

3 %518

ATIFSE R AR [ A B ey 2 0k s 1 I . 200 e e
H4Y MO FFLBRES AT T HBA T, 455 %
B, 5 R H S A R A B | I 2 A 1

TR, AR A R A SR R W LT, S
Xif HEA L, B — A A P o R VG A 1 B I R R
(P<0.05) ; BA—Ay 5 R AL FR A B — Wi R — S A Ak 3
HOPNE A AR A L R S P D ) B R R
(P<0.05), & E A5, A 0B (24% FE W +



B HRAE  BIEmR B ) R 2 BB A st

1127

2. 0%FTHERR ) FII D Kb BE (249 FEME+2. 0% 715 R+
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OFLBRIA AT, 200 538 O, 40 e HE B R 0], 2 B e
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VSR ) FERRME Fr P FLIRR B R, LR A Ab B (24%
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i P I m] 9 s 222 B Ak Mk B v o b e R L PR 25
P iR — S ] St R D IR R s R, AR R 445
SN THEBEME A SR S A A

S

[1] RICARDO L M, JADE V L. Effect of multi-flash drying and mi-

crowave vacuum drying on the microstructure and texture of pump-
kin slices[ J]. LWT-Food Science and Technology,2018,96:112-
126.

[2] AKHTARUZZAMAN M D, SHAKIL M D, SAZZAD-HOSSAIN M
D, et al. OSMO-microwave drying of pineapple (Ananas comosus)
slices ; mass transfer kinetics and product quality characterization
[J]. Asian Food Science Journal ,2022,21(12) :63-77.

[3] GONDEK E, JAKUBCZYK E, HERREMANS E, et al. Acoustic,
mechanical and microstructural properties of extruded crisp bread
[J]. Journal of Cereal Science,2013,58(1) :132-139.

[4] CARSANBA E, DUERRSCHMID K, SCHLEINING G. Assessment
of acousticmechanical measurements for crispness of wafer products
[J]. Journal of Food Engineering,2018,229.93-101.

[5] CHANG H Y, VICKERS Z M, TONG C B. The use of a combina-
tion of instrumental methods to assess change in sensory crispness
during storage of a “Honeycrisp” apple breeding family[ J]. Jour-
nal of Texture Studies,2018,49(2) :228-239.

[6] WANG M, SUNY, HOU J, et al. A comparison of food crispness
based on the cloud model[ J]. Journal of Texture Studies,2018,49
(1):102-112.

[7] AHMED I, QAZI I M, JAMAL S. Developments in osmotic dehy-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

dration technique for the preservation of fruits and vegetables[ J].
Innovative Food Science & Emerging Technologies, 2016, 34 ; 29-
43.

WANG H O, FU Q Q, CHEN S J, et al. Effect of hot-water blanc-
hing pretreatment on drying characteristics and product qualities for
the novel integrated freeze-drying of apple slices[ J]. Journal of
Food Quality,2018.1-12. DOI.10.1155/2018/1347513.

ANDO Y, HAGIWARA S, NABETANI H, et al. Improvements of
drying rate and structural quality of microwave-vacuum dried carrot
by freeze-thaw pretreatment[ J]. LWT- Food Science and Technol-
ogy,2019,100.:294-299.

CARRION C, MULET A, GARCIA-PEREZ A, et al. Ultrasoni-
cally assisted atmospheric freeze-drying of button mushroom. Dr-
ying kinetics and product quality[ J]. Drying Technology,2018,36
(15) :1814-1823.

TABTIANG S, PRACHAYAWARAKON S, SOPONRONNARIT S.
Effects of osmotic treatment and superheated steam puffing tempera-
ture on drying characteristics and texture properties of banana slices
[J]. Drying Technology,2012,30( 1) ;20-28.

TR U 2R A TRERERT SE RS B A 1 5 )
WEFE[]. i Tk A, 2004,22(3) 1 19-21.

BARRETT A, KALETUNC G, ROSENBURG 8, et al. Effect of
sucrose on the structure, mechanical strength and thermal proper-
ties of corn extrudates[ J]. Carbohydrate Polymers,1995,26(4) :
261-269.

W 2R ZAOHERS  A . BERRBRARIE MY I TR T].
B T FHE,2013,34(7) :281-285.

DENG L Z, MUJUMDAR A S, ZHANG Q, et al. Chemical and
physical pretreatments of fruits and vegetables: effects on drying
characteristics and quality attributes-a comprehensive review [ J].
Critical Reviews in Food Science and Nutrition,2019,59(9) :223-
245.

HE X Y, XIAO Z F, FENG X H, et al. Modification of poplar
wood with glucose crosslinked with citric acid and 1,3-dimethylol-
4,5-dihydroxy ethyleneurea[ J]. Holzforschung,2016,70:47-53.
LIU C H, ZHENG X Z, SHI J, et al. Optimising microwave vacu-
um puffing for blue honeysuckle snacks[ J]. International Journal
of Food Science & Technology,2010,45(3) :96-117.

GUO J, LIU C J, LIU J X, et al. Effect of sucrose and citric acid
on the quality of explosion puffing dried yellow peach slices[]].
Drying Technology,2022,40( 13) :2783-2793.

XIS, RTHAL R BBk AL e B 45 M AT S [ D ]
TR TR AL K2, 2019,

WAL, SREE AL BT A Bt i B g B RE R [ D]
FH: BRPGRHE R, 2017

R AR, E A, 4. WAL Hy O EE N AR IR 2518
AL TSRS T]. &5 5P, 2011,27(1) :124-126.
iAWk JFBTASE. BT X RIS A RN 5
ML )] frih 5 R RERHYE,2009,45(2) :45-47.

Al a5, B, X A AR, 78 U 22 g Ak T 48 o 4 S S B



1128

FAND N S| A=

2024 4 5 40 & B 6 1)

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

IR S R [ ], e AR R, 2010,39(10) : 100-
103.

AR U K AR I 25 AL TR SE (D). M
T )R, 2012,

2Ty 1T M B A 1) 2 S AL R NePMO-2 e84
WREBR K[ D). R Al K, 2017.

SRME K, B HE A AR BB KR T 25 B AL T AR Bk
F TR ] P A, 2017,17( 1) 169-76.

SEFC B, TRAJKOVIC J, MARIN H, et al. Dimensional stability
of wood modified by citric acid using different catalysts[ J]. Drvna
Industrija, 2009 ,60( 1) ; 168-181.

TRAAMH AR, A, . DA ORI T Ak
[J]. BB 2FE R ,2020,26(5) : 119-122.
X4, TGRS, X FR, . BUbE SR AL T S Bk T &
FRRISEIR[T]. B Tolk R ,2016,37(3) :251-255.

B ASIRDRES 7 A R 40y SO SRR R R L BROE
BUGEIREZE [ D] dbst. oh ERL R B, 2017.

PRIEMS , 4 25 He 4k 5F. WA EIIEIR S B b B H A%
R RRNE R S R R R R [T ], SRR
2022,43(17) :117-123.

TABTIANG S, PRACHAYAWARAKON S, SOPONRONNARIT

S. Effects of osmotic treatment and superheated steam puffing tem-

[33]

[34]

[35]

[36]

[37]

[38]

perature on drying characteristics and texture properties of banana
slices[ J]. Drying Technology,2012,30( 1) :20-28.

b 22 A0 o 52 8 A Y B 2 ) 22 S K S R R R Y BIE Y
[D]. R AP R K, 2013.

TR, R ERE 2RI R L E N A BT D], K
DU T oR22,2013.

XUHE . SRR BRIAL B 28 1 A 0 B 4H 43 BB TR
B M D], B - 578 Tl R, 2017.

ZE3Cid, H DT . RS R T LR IR B A
A BARIPEREIT A [J]. ZRAEHRL %2240, 2016, 44 (8)
73-77.

LIU C, WANG H, NIU L, et al. Effect of sucrose regulation on
microstructure and quality of air-expanded yellow peach chips[J].
Food Science,2020,41(11) :113-120.

PROTHON F, AHRN'E L, SJOHOLM I. Mechanisms and preven-
tion of plant tissue collapse during dehydration: a critical review
[J]. Critical Reviews in Food Science and Nutrition, 2003, 43
(4) :447-479.

YANG J, MARTIN A, RICHARDSON S, et al. Microstructure in-
vestigation and its effects on moisture sorption in fried potato chips

[J]. Journal of Food Engineering,2017,(214) ;117-128.

(ARG AT R





