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Quality and Behavior Characteristics of Apple Micropowder Processed from Five Cultivars
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Abstract: To select the appropriate cultivar for processing pure apple micropowder, physicochemical and behavior
characteristics of different pure apple micropowder processed from five apple cultivars including Changfu No. 2, Hanfu,
Golden Delicious, Guoguang and Qinguan were evaluated. Apple micropowder was prepared by using short- and medium-
wave infrared radiation drying combined with coarse grinding technology. All above parameters were further analyzed by
principal component analysis (PCA). Among these cultivars, the lightness L value of Hanfu apple micropowder was the
highest, whereas Qinguan apple micropowder presented the lowest L value. The contents of total phenol and total sugar
in Fuji apple micropowder were the highest. The cohesiveness of Changfu No. 2 apple micropowder and Hanfu apple
micropowder was lower than that of other cultivars under the condition of high stress. Furthermore, three principal factors
were selected through PCA, which could account for 90.38% of the total variability. In summary, Fuji apple is the most
appropriate cultivar for processing apple micropowder.
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Table1 Definition of different parameters for powder behavior
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Table2 Water content, water activity and PSD of apple micropowder

from different cultivars
Al KOy &% KOy IERE HiAEDs/um
FEH 8.441.2° 0.1324:0.003¢ 42.74+1.46°
KE25 9.4+0.6™ 0.141+0.002° 47.64+0.68%
Hoo 7.0+£0.2 0.13040.003¢ 61.7441.63"
[ 10.740.5° 0.15140.005" 54.73+2.25"
72t 10.340.4% 0.143+0.002° 50.44+6.68™
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Table3  Color parameters of apple micropowder from different cultivars
vl L L, a a b by AE

ey 85434004 78264029 0834003 1404094 1737+0.07°21.76+037 8424007
KE25 827840027 78.01£022° 069003  LI4£041° 2024025 2474£108" 6.60+0.17
Frih 84.8240.03° 7783+ 1140 —04740.02° —0.0740.79° 20.654+0.22 23.070.45" 740+0.06°
[H)t 82.8840.12°78.75£037" 0.73+£007  —1.98+0.13 18.1940.08° 16.13+0.36 5.35+0.03°
HAb 82554007 80.36+£0.64° —0.504£0.02° —1.14+£021" 17.2040.09° 14.87+048° 3.26+0.10°
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Table4 Contents of mineral, phenols, flavonoids and sugar in apple
micropowder from different cultivars
B K&El  CafE/  Nafi/  Mgh®/ BESE AWSE AR
i (mgkg) (mgkg) (mgkg) (mghkg) (g100g)  (g100g)  (g100g)

EE O OS3I8E80" 30743 3640426"  338L5™ 038£001° 0.14£001° 6724446
KE25 7585E1° 28548 2983119 257450 0494002 0.07+001 8.19+086
FIOM 6640£70° 31437 385637 29438 037£0.03° 017£001° 3174015
El 66695 34416 30134260 34312 048+007 02540000 3.61+121°
Fib 8225426 42546 30012 416+0°  0.240.00° 0.19£0.01" 426+1.85°
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Fig.1  Compressibility for bulk density under different normal stresses
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Fig.3  Basic flow energy of apple micropowder at different flow rates
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Table 5 Major experimental data for apple micropowder from
different cultivars obtained in powder behavior test
N SE/  CBDI/  CBDY MEE MPSI UYS/  BD/
b (mlly)  (gml) (gnl) OS% fepy ko1 ke (g/mL.)
EE 5% 098 136 886 0436 0248 167 —007 543 048 0297
KE2S 785 113 137 746 0518 0430 151 008 594 053 0586
Foohm s 104 152 900 0423 0250 194 028 612 154 049
Bt 594 098 147 730 0456 0363 164 047 617 225 0530
ZiE o 9% 102 142 829 039% 0320 201 026 616 125 0454
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Table 7 Rotated principal component matrix
~ ES) %y

i 1 2 3 4
E4 0.197 0.853 0.181 —0.449
TR O i 0.490 0.076 0.855 0.152
Sy 0.214 0.494 —0.836 —0.105
L —0.971 0.177 —0.131 —0.095
a 0.106 0.969 —0.153 0.162
b 0.014 0.028 0.081 —0.996
K& h —0.022 —0.132 —0.814 0.565
Caf & 0.269 —0.704 0.203 0.626
Naf & —0.724 —0.678 —0.100 0.082
Mgé i 0.029 —0.504 0.146 0.851
Ko Er 0.787 0.122 0.161 0.584
TG 0.810 0.184 0.418 0.368
CBD1 0.461 0.696 —0.246 —0.493
CPS —0.289 —0.923 0.205 0.147
MPS 0.541 —0.504 0.627 —0.245
UYs 0.142 —0.126 0.979 0.077
BD 0.733 —0.025 0.310 —0.605
BFE 0.769 0319 —0.475 —0.284
SE —0.877 —0.430 —0.212 —0.021
CBD2 0.931 0.297 —0.085 —0.192

Table 6 Total variance explained for PCA (principal component
analysis)
» FE >
EizE-1
1 2 3 4
FEHEAR 8.295 6.125 3.655 1.924
TURRZ /% 41.476 30.627 18.276 9.621
R DT % 41.476 72.102 90.379 100.000
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Fig. 4 PCA scores of PC1 and PC2 for 5 apple varieties
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