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Abatract Microbial contamination was a difficult problem to be solved in dried betelnut storage. The effect of
microwave on sterilization and quality properties of dried betelnut was studied. The process conditions of the
microwave sterilization of dried betelnut were optimized by simple and multifactor orthogonal tests. The experiment
results showed that the optimized process conditions were determined as follows: microwave frequency 2 450 MHz,
microwave power 850 W, batch amout (9.5£0.01) kg/m% and the microwave processing time 75 s. The total
bacterial count, mould and coliform bacteria were undetected from the dried betelnut sterilized by microwave,
which were packaged in zippered plastic bags under normal temperature storage for 180 d. At the same time, the
physical and chemical quality of the dried betelnut was not significantly changed. It laid a good foundation for the
application of microwave processing technology in industrial processing of betel nut.
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1.2 GB/T 5009.7-2008 el
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1.2.2 9+
0.01) kg/m* , 2450 MHz,
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2.1
’ ‘ \o 2 ’ ’
1.2.3 ° ’
(7£001), (82001), (9001), (10£001),  (57x10°£2.6x10)CFU/g, 900 W,
(11£0.01) kg/m? , 2 450 2
MHz, 900 W, 70 s, N Table 2 Effect of microwave power on dried betelnut
: ’ PRI BERBUCRU-g")  KOER% TRIREIC - kg?)
© 0 5.7%10°+2.6x10" 15.2+1.1 0
1.2.4 (A). 500 2.3x10%£3.5x1(? 14.1x0.9 0
(B). € 3 3 ) 600 900258 13.6£1.0 0
Ly(3%) , 1 0 700 21010 13.2:0.8 0
1.2.5 o 800 19+4.2 12.9+1.1 0
900 AT H 12.6+0.6 0
. 1 Ly(3) 1000 A 10.620.7 2
Table 1 The design table of factors and levers Ly(3?)
1100 AT H 9.82+0.6 13
KT ACHIEE )W B(AHLIN ]Ys  CEEHE)/(kgr m?) 3, +
1 850 65 8.5:0.01 Note: The total number of colony 3and’ water content were measured
2 900 70 9.020.01 three times in parallel, the result was the average tstandard deviation;
the result about number of expansion on dried fruit was average integer.
3 950 75 9.5+0.01 The same as below.
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Table 3 Effect of sterilization time by microwave
on dried betelnut

PSTEIEI /("‘“C'ﬁj“ff) KIH Gl % T(f\ﬂi ﬂfff[
0 5.7x10%2.6x10*  15.2+1.1 0
60 4443.1 13.5£10 0
70 ER oA 12,606 0
80 Fek 112208 2
90 ER oA 8.8+0.6 16

4
Table 4 Optimization on loadage of dried betelnut
. I -
/(Alifrfﬁ /f[J ? y A T(f-/k?f
7+0.01 R oAiH 8.63+0.7 15
8+0.01 R oAiH 11.50+0.9 2
9+0.01 R oAiH 12.60+0.6 0
10+0.01 16222 13.30£0.9 0
11+0.01 150£2.0 14.20+0.8 0
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Table 5 The results of orthogonal experiment

A( ) B ) 72) D E( ] ) K( ) G P )
W /s Ikg-m™) () [(CFU-g™) / /
1 1(850) 1(65) 1(8.5) 1 11.1+1.2 13.8+0.8 0 80.8
2 1 2(70) 2(9.0) 2 8.0+0.9 13.5+0.9 0 84.6
3 1 3(75) 3(9.5) 3 0 12.9+0.7 0 95.3
4 2(900) 1 2 3 12.1+1.0 13.7£0.6 0 78.7
5 2 2 3 1 7.8+0.8 13.1+0.9 0 83.3
6 2 3 1 2 0 11.1£0.6 9.4 78.2
7 3(950) 1 3 2 10.9+£0.9 13.5£1.0 0 79.8
8 3 2 1 3 0 11.8+0.8 5.8 84.8
9 3 3 2 1 0 11.3+0.7 7.0 81.4
K, 260.7 239.4 243.7 245.5
K, 240.1 252.7 244.8 242.6
Ks 246.0 254.9 258.4 258.8
ki 86.9 79.8 81.2 81.8
k> 80.0 84.2 81.6 80.9
ks 82.0 85.0 86.1 86.3
R 6.9 5.2 49 54
Table 6 Variance analysis of orthogonal experiment
F p
489.0 6 81.5 10.9 0.000
185 687.7 1 185 687.7 24 760.4 0.000
221.2 2 110.6 14.7 0.000
135.3 2 67.7 9.0 0.002
132.5 2 66.2 8.8 0.002
145.0 20 7.5
186 326.7 27
639.06 26
7
Table 7 The sterilization effect of microwave on dried betelnut
T8 H fif % IS ] /d pogictiEl A
0 5.70x10°+2.12x10* KA
B RBUCFU- gt
180 PR PR oA
THHU/(CFU- g ) 0 422 Ak
180 PR PR oA
KIS (MPN/100 g 0 <12 A
180 >300 KK

H )
Note: The control group, the dried fruit of areca
treatment. Treatment group, the dried fruit of areca nut was packed by hermetic bag and preserved after microwave

processing. The same as below.

nut was packed by hermetic bag and preserved directly without any
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Table 8 Effect of microwave on physical and ’ ’
chemical quality of dried betelnut > o
FrssiH fit I A)/d pagicEil pusaibil
0 15.200+0.80 12.241.10 ° ’ )
Ko EhE % « »
180 10.600+0.60 12.0+1.00
SEJE (@ +100 g 0 19.100+0.82 18.3+0.97 ’
180 13.700+0.96 18.2+0.86
DNA RNA N ,
JZE (2 +100 g 0 7.1200.34 7.120.47 [22]O .
180 5.120+0.26 7.140.36
T4 (@ +100 g'l) 0 22.450+1.31 21.8+1.85 N
180 25.920+1.19 21.7+1.69 (20.22] s
Ko HTl (g +100 &) 0 0.532+0.27 0.53+0.04 o
180 0.433+0.21 0.52+0.04 \
4 (16
3 ) b ’
) ( 10 ) b b 9
[1,2,4] s o
2,6,8] ,
[191; 3 Dy ,
N X , , 3
201 850 W, (9.5+0.01) kg/m?, 75 s
, > , 180d ,
N ()OCO')/ ’ o
G “Coy ,

, 3.65kGy ’
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