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Abstract: The effects of different drying methods on the microstructure of apple chips and pectin content and characteristics were
investigated to explore the relationship between the texture of dried apple chips and pectin properties. Hot-air drying (AD), instant controlled
pressure drop (DIC), and vacuum freeze-drying (FD) were used to process the raw materials. The degree of crispness and microstructure of
dehydrated apple chips, and the changes in the pectin content, degree of methoxylation, and neutral sugars were investigated, and the
relationship between pectin modification and texture properties of the products was analyzed. The results showed that DIC-dried apple chips
exhibited the highest crispness and a honeycomb structure with uniform pores. Compared with fresh apple slices, the dehydrated apple chips
showed a decrease in the water soluble pectin (WSP) content and linearity of WSP molecules, and an increase in the cyclohexane diamine
tetraacetic acid (CDTA)-soluble pectin (CSP) content and linearity of CSP molecules. In addition, with increasing hot-air drying temperature, the
WSP content and linearity decreased, and the CSP content and linearity increased. The degrees of methoxylation (DM) of the CSP for AD 90 C
and DIC apple chips were higher than those of the other samples at 24.9+1.2% and 23.3+0.4%, respectively. In summary, the content of WSP
affected the hardness of dehydrated apple chips and the formation of a porous structure during the drying process, while DM was an important
factor affecting the crispiness of dehydrated apple chips.
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AR 1 min, FFHENTA, RERRS, T 120 C
KR 2 h, FRAEGE, FEARKTKER, BRIl Em
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Rl En Sl el 7Sy oall s
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Table 1 Effects of drying methods on the water content, hardness, and crispness of dehydrated apple chips

e ZEN FRAM ARE(x107g/g, w.b.) RE/N WESE /mm
60 C 7.55+0.08" 86.68+8.10° 10.79+1.24¢
AR IR 75 °C 5.730.10° 43.67+4.66° 5.20+0.13
90 'C 5.76+0.11° 43.39+5.64° 4.77+0.45
B S 5.30+£0.09° 17.4141.83" 8.60+0.48°
JE A QAT 4.42+0.06" 44.43+2.26"
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Fig.1 SEM images of dehydrated apple chips prepared by

different drying methods
E: a R TADG60 C; b &7 AD75C; ¢ £~ AD90 C;
d &= FD; e &= DIC.
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FRASIRES, RS AR, WSP & ERFFER -
WSP & &5 S EU M ARG S5 R B AR,  HUBGRFEAR,
SECER AR, FERATEE 90 CRIEZ N
TR FEH, WSP SR EERIK, RPRBRYIFER K
R AR, X RS R R, FI
SEPERE AT BRI, 0 E K B B
PRINF, 25 5 T U % 1) 2 FLEE 1 - T S5 #4UK 90 “CARLL,
I 60 CHI 75 CibRE R WSP AEX s, 4H
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Table 2 Effects of drying methods on the galacturonic acid content of WSP, CSP, and NSP in dehydrated apple chips

X PP F FUPEESER(mg/g AIR)
WSP CSP NSP Total GalA

60 °C 86.90+2.81¢ 41.45+0.09° 75.02+5.95¢ 203.37
PRI 75 °C 74.68+1.84° 40.34+1.69 65.09+5.21° 180.11
90 C 33.84+5.76" 47.34+4.23° 45.78+5.20° 126.96
BN S 102.70+1.80° 38.81+1.13° 33.56+7.27° 175.07
TR £ WA 64.22+0.86° 56.12+2.88¢ 51.84+1.92° 172.18
BEAE 112.70+0.87" 32.0542.75° 73.36+1.43¢ 218.11

24 I K3 BASER B AL B %o

% 3 AEITFIEARIIERH WSP, CSP. NSP fisft.BE RIS
Table 3 Effects of drying methods on degree of methoxylation of WSP, CSP, and NSP in dehydrated apple chips

i BEACBE /%
T X FRRAAt
WSP CSP NSP

60 °C 59.74+3.18° 37.60+3.62° 1.3140.00®
AT R 75 C 60.53+0.70° 34.60+0.06° 1.18+0.31°
90 'C 71.84+0.73 24.86+1.24" 0.70+0.02°
Bk kTR 69.18+1.42° 33.81+0.14 5.05+0.83°
R 2 TR 67.47+1.98° 23.29+0.44° 2.26+0.18°
SEAE 69.80+0.64° 36.40+5.79° 1.68+0.30%

e b B 48 SR T - SR LR IR b R R L)
FERE, R — D EEDRER R, BRfb 2 AR
S FIREEEER, Miisem R AR . Wk
3WLAEH, WSP BefbEf s, HiksE CSP, NSP (1)
Fig b /I o NSP RIBR AL BE K AT 62 F1 T NSP $2HX
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FM T FOERAE T HE FIR R EE, SRS
BRELHE 25 BEE (Fue) FRZEHE (Rha) . FTRAIHE (Ara).
FFUHE (Gal) FUAKE (XyD) &, MEERIEH . &R
T7 AR RIE R MAIRKIIAE . RT3 2
[A) R - FUBERE R (Homogalacturonan, HG). fRZE
FPRFUMERERR T (Rhamnogalacturonan- [ , RG I ).
2= FUMEIEIR 1T (Rhamnogalacturonan- 1T, RGII)
AR, HG EEE ISR (1,4)
PEEBESET G RG T B 428 Hh - FLPERE R AN ER 2 b 4
B RGN EBELE Ky HGY ., kg sy SH LR AE
MR IR — g5 /)5 2, GalA 5 Fuct+Rhat+Ara+

Gal+Xyl [ EGAE AT LS BRI (2614 B2 ;. Rha/GalA fg
g SRR, B RG SR SRR A TR i
ELAS; (Ara+Gal)/Rha B RG | 32%% 5 Rha 1 LA,
7 4 7T, SEEREFILL, BTl o7 RSN
SER R WSP o FIIZRIHEE (BELEER 1D FF%, CSP 4y
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A TR, AERR T ZRIEERORI CSP P EE, X5k
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Table 4 Effects of drying methods on the neutral sugar ratios of WSP, CSP, and NSP in dehydrated apple chips

HRTF S ARAhRTIR IR £ W AT sEAF
MR
60 °C 75 °C 90 °C
1 11.92 10.03 6.05 7.19 5.64 13.65
WSP 2 0.01 0.01 0.01 0.02 0.02 0.01
3 10.47 8.50 9.78 6.87 6.92 7.18
1 37.05 35.02 4332 26.70 33.55 26.57
CSP 2 0.00 0.01 0.00 0.01 0.00 0.01
3 5.61 442 5.64 421 3.98 5.12
1 13.01 8.67 6.04 3.79 6.47 5.65
NSP 2 0.01 0.02 0.02 0.04 0.03 0.03
3 3.84 3.54 457 3.74 321 4.65
72 &% 1 &7 GalA/(Fuc+RhatArat+Gal+Xyl); 2 &7 Rha/GalA; 3 &= (Ara+Gal) /Rha.
1.2
B A 26 F 87 RABMAERH REM L 5
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Fig.2 Diffuse reflectance Fourier transform infrared spectra of
WSP, CSP, and NSP in DIC-dehydrated apple chips
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