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Study on process of sugar permeation by microwave vacuum technology in

preserved fruit making of low sugar purple sweet potato
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Abstract: Using purple sweet potato as material, the effects were e-
valuated, including microwave power, microwave treatment time,
vacuum degree, ratio of liquid to solid and gelatin addition on sugar
permeability of purple sweet potato under low concentration sugar
condition. Response surface methodology was used to determine the
five process parameters based on reducing sugar content in purple
sweet potato preserved fruit. Results showed that the optimal process
conditions were liquid-material ratio of 7 ¢ 1 (g/g) (the gelatin con-
tent of 1.0%, ratio of maltose sugar to sucrose of 35 ¢ 5, and
maltose sugar and sucrose concentration of 20% , respectively), mi-
crowave power of 560 W, microwave treatment time of 7 min, and
vacuum degree of 0.05 MPa. At this optimum point, reducing sugar
content and anthocyanin retention rate were found to be 3.60 mg/g
and 93%, respectively, and the obtained reserved purple sweet
potato had the best sensory quality.
Keywords: purple sweet potato; preserved [ruit; microwave; sugar

permeability; reducing sugar
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Figure 1 Change of different the ratio of maltose sugar and
sucrose condition on reducing sugar content of
purple sweet potato preserved fruit
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Figure 2  Change of different treatment time condition on
reducing sugar content of purple sweet potato

preserved fruit
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Figure 3 Change of different microwave power condition on
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Figure 4
condition on reducing sugar content of purple

sweet potato preserved fruit
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Table 1 Factors and levels of box-behnken
response surface test
KT A T ) B {4k £ C Wk
R/W B} 8] / min (g/®)
—1 400 5 5:1
0 500 6 6:1
1 600 7 7.1

R2 ZERBUMEESHERARARSHESE
Table 2 Experimental design and results of microwave per-

meation of purple sweet potato preserved fruit

e A B C @/ (mg-g™ ")
1 0 1 1 3.571
2 —1 1 0 2.911
3 —1 —1 0 2.668
4 1 0 1 3.408
5 0 0 0 3.390
6 0 0 0 3.270
7 0 0 0 3.315
3 1 0 —1 3.044
9 0 —1 1 3.124

10 1 1 0 3.254

11 0 0 0 3.322

12 —1 0 —1 2.458

13 0 0 0 3.300

14 1 —1 0 3.100

15 0 1 —1 3.094

16 1 0 1 2.927

17 0 —1 —1 3.090
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Table 3 Significance test for regression coefficient of micro-
wave permeation of purple sweet potato preserved

fruit
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A 1 0.420 0 0.420 0 93.32 <C0.000 1 = »
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C 1 0.230 0 0.230 0 49.64 0.000 2 % »
AB 1 0.002 0 0.0020  0.43 0.530 6
AC 1 0.002 7 0.0027  0.60 0.462 4
BC 1 0.049 0 0.049 0 10.87 0.0132 =
A, 1 0.370 0 0.370 0 82.48 <C0.0001 =
B, 1 0.006 1 0.006 1  1.33 0.285 9
C, 1 0.016 0 0.016 0 3.53 0.102 1

s 7 00320 00045

e 3 0.024 0 0.008 0  4.02 0.106 0

afi iR 2% 4 0.007 9 0.002 0
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9 0.974 3,RAq M 0.941 4,745 S Z %Ny 0.681 7,
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Figure 7 Response surface of the effect of microwave power

and treatment time on reduing suger content
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Figure 8 Response surface of the effect of microwave power

and liquid-material ratio on reduing suger content
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Figure 9 Response surface of the effect of microwave treatment

time and liquid-material ratio on reduing suger content
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Table 4 Change of different methods on colour, anthocyanin and reducing sugar content

of purple sweet potato preserved fruit

Jb B3 i 1 ETr/ PN, &R RE/
L~ a” b (mg+g™ ) R/ % (mg+g ")
Bl 5 32.84+0.87¢ 28.24+0.63" —5.14+0.21° 1.79+0.02° — 0.4440.15¢
& B K85 “C,60 min) 15.2840.10¢ 9.1540.34¢ —0.1040.15¢ 1.32-£0.06° 73.74 2.54+0.37"
i B W (560 W, 7 min) 18.32+1.73% 12.09+2.50° —1.1240.06>  1.67+0.03" 93.30 3.6240.23¢
T B R [l B R 25 B i 3 (P<<0.05),
3 &b 2% 3k

AR LLJFRE L 35 05 1Y 2000 42 ZFE AN 20 6 BE 1Y
TR A B AR I 106 BB Ay 38 325 T+ SR Y W . T 9% % G ARl i
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TP A 560 W BB ] 7 min FRLLL 70 1(g/).
2L WU L AE B 4% PR T ZRAT B 5 SR b A TR B gk
3.60 mg/g. AL G TR B Ak 9300, M R BT . i MEIERT 1%
WG R RNE LZS M, HiZLZEEALES
PET HEAT R W0k RO B A R BGE . RE R A Z L
HEAT WA T 22 A 7™ s — RE [ ]
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