930 B A
201844 A

00D & MACHINERY

Vol.34,No.4
Apr.2018

DOI:10.13652/.issn.1003 —5788.2018.04.042

= ﬁ;&Etﬁ'

i 18] Bk T

RIZMER

Research on intermittent microwave drying of water chestnut starch
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Abstract: The water chestnut

0.75 min,

starch  were tested through
intermittent microwave drying, and the effects of comprehensive
quality were researched including water content, whiteness, acidity
and iodine blue value of chestnut starch, optimized by orthogonal
tests. The results showed that the optimum drying conditions for wa-
ter chestnut starch intermittent microwave were microwave power
210 W, loading 1.47 kg/m?, heating for 14 min and intermittent
time 0.75 min. Under the optimum conditions, after intermittent mi-

crowave drying, water content of water chestnut starch was
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10.12% , the whiteness was 97.5% , and the acidity was 0.21 mL, io-
dine blue value was 17.90. At present, water content reached the
safety standard, and whiteness increased slightly, with the acidity
decreasing and iodine blue value increasing. Therefore the quality was
improved. The results could provide a reference for the actual produc-
tion of water chestnut starch microwave drying technology.
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Figure 1  Effect of microwave power on the water content
and whiteness of water chestnut starch
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Figure 2 Effect of microwave power on the acidity and

iodine blue value of water chestnut starch
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Figure 3  Effect of loading on the water content and white-

ness of water chestnut starch
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Figure 4 Effect of loading on the acidity and iodine blue

value of water chestnut starch

2.1.3 JEAIRE ) T S B E Ky A0 BTAE AR B0 i 18] 5.6 T
R T A E B T AR R A | ) A ) A% AR T BE N AR (]
HOHE IS WRE S K SRR AR 1 R AR (2 3 (P> 0.05) L B
(B 52 S0 i 3 T A R e R R L I 0. TR Y
i DR AT A B R A T OB P i S A A AT R R B A
RS A T TR . S B U R R B L . AE i A R R
14 min B RO KR 20.45% , HEEN 97.6 %0 . L35 {H
9 16.79, B O 0.51 mL, By B € By 5 & b 00 IR A . ik
14 min Sy B4 BT [A] .

2.1.4 [ JCINE R) T Sy B 3 by dh AR AR B R 18] 7.8 W]
R A TR TE SO S R L R IR i) 2T B ) I )

r 7100
oL e
o 35F T 195
< T N
% E 500 T 7.
% 5 - 190 £ =
4 g fo
T 25¢ —EKE - §
\, 85
20+
15 | | . . 80
4 6 8 10 12 14
i #R s [i]
Heating time/min
B 5 et xR nAKEG YR
Figure 5  Effect of heating time on the water content and
whiteness of water chestnut starch
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Figure 6  Effect of heating time on the acidity and iodine

blue value of water chestnut starch
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Figure 7 Effect of intermittent time on the water content

and whiteness of water chestnut starch
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B T = i
&« = " — . {25 2 1 2 2 2 3087 97.4 0.91 17.57
= 0.6 / 16 é?;
Z 1 .02 7. 0.90 16.9
045’\// = 3 3 3 3 33 97.6 6.98
4 2 1 2 3 19.80 97.9 0.52 16.87
0.4 114
5 2 2 3 1 24.80 97.8 0.47 16.82
03 ‘ ‘ ‘ ‘
0.5 1.0 1.5 2.0 2.5 3.0 6 2 3 1 2 29.70 97.7 0.38 16.27
[ia] i
Intemmittent fime/min 703 1 3 2 10.23 97.6 0.34  17.74
B8 i) Bk A Ja) & I S b 8RR Ak A 49 % va 8§ 3 2 1 3 1192 97.5 0.33 17.41
Figure 8  Effect of intermittent time on the acidity and 9 3 3 2 1 12.43 97.6 0.34 17.14

iodine blue value of water chestnut starch
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Table 1 Orthogonal experiment design level and factors (3) HEE C. B K A B (35 S 30 Co 0 1 JEE B C, 0
o MBOIE/ RS Coukati) D )/ MK, (RO T W C A ZEI C, 5 Cy i A 2 5
w (kg * m™*) min min INERIEE Co . MR ZTTLE L B C & ok
! 70 147 13 0-75 L KR BRI 3 NSRRI C BRI kS 2 22,
2 10 1.96 H 1.00 147 7K 3 1 W 22 0 R B B 5 B 9 AR 4 2 B M
3 210 2.46 15 1.25
i > S0 B0 R C PR 22 0 AR [ 4 b 1 R L R C,
53 RBRERSETHE
Table 3 Comprehensive score of test results
RS aAR/ % FE/ Y% BE/mL BURME S KRR E R MR WU R Ly

1 34.84 97.2 0.89 17.63 0.000 0.000 0.03 0.925 0.192

2 30.87 97.4 0.91 17.57 0.161 0.286 0.00 0.884 0.286

3 33.02 97.6 0.90 16.98 0.074 0.571 0.02 0.483 0.194

4 19.80 97.9 0.52 16.87 0.611 1.000 0.67 0.408 0.622

5 24.80 97.8 0.47 16.82 0.408 0.857 0.76 0.374 0.516

6 29.70 97.7 0.38 16.27 0.209 0.714 0.91 0.000 0.359

7 10.23 97.6 0.34 17.74 1.000 0.571 0.98 1.000 0.954

8 11.92 97.5 0.33 17.41 0.931 0.429 1.00 0.776 0.864

9 12.43 97.6 0.34 17.14 0.911 0.571 0.98 0.592 0.827
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Table 4 Water content analysis of test results
R A B C D
K, 98.730 64.870 76.460 72.070
K 74.300 67.590 63.100 70.800
K; 34.580 75.150 68.050 64.74
k1 32.667 21.623 25.487 24.0230
ko 24.767 22.530 21.033 23.600
ks 11.527 25.050 22.683 21.580
2 R 64.150 10.280 13.360 7.330
mMZEx 0 AcBD
WIS A3Cy B Dy
x5 ABERBERSH
Table 5 Whiteness analysis of test results
AT A B C D
K, 292.20 292.70 292.40 292.60
K 293.40 292.80 292.90 292.70
K 292.70 292.90 293.00 293.00
k1 97.40 97.57 97.47 97.53
ko 97.80 97.60 97.63 97.57
ks 97.57 97.63 97.67 97.67
W% R 1.20 0.20 0.60 0.40
WZEx 0 AcDB
WIES A, C3D;3B;

®6 BERABRERSH

Table 6 Acidity analysis of test results

N Res A B C D

K, 2.700 1.750 1.600 1.700

K, 1.370 1.710 1.770 1.630

K; 1.010 1.620 1.710 1.750

by 0.900 0.583 0.533 0.567

ks 0.457 0.570 0.590 0.543

ks 0.337 0.540 0.570 0.583
7 R 1.690 0.130 0.170 0.120

mEZEx 0 AcBD

i & A;Ci By Dy

KT BMEEREERSF

Table 7 Iodine value analysis of test results

LR A B C D
K, 52.180 52.240 51.310 51.590
K, 49.960 51.800 51.580 51.580
K, 52.290 50.390 51.540 51.260
k 17.393 17.413 17.103 17.197
ks 16.653 17.267 17.193 17.193
ks 17.430 16.797 17.180 17.087

W2 R 2.330 1.850 0.270 0.330

WZEx 0 ABDC
T % AsB D, C,
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Table 8 Best process validation test

s TR/ N A/ BE/mL WU

1 10.17 97.6 0.20 17.79
2 10.06 97.5 0.25 18.01
3 10.13 97.5 0.18 17.90
S 34 {1 10.12 97.5 0.21 17.90
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