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Optimization of processing parameters of low temperature plasma
sterilization and its effect on quality and oxidation resistance of pear juice
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Abstract: Low temperature plasma sterilization as a new non—thermal sterilization technology has significant advantages. This
paper intends to explore the optimal parameters of low temperature plasma sterilization on pear juice and its effects on quality
and antioxidant capacity of pear juice.Using Escherichia coli as microbial indicator the optimal sterilization time power supply
voltage and air flow velocity to pear juice under such a technology taken sterilization rate ( logN;/N) as indicator were
investigated.The results showed that the optimal sterilization technology were as followings sterilizing time 5 min the power
supply voltage 5 kV the air flow rate 70L./min. Under these conditions the bactericidal rate reached 3.81 logN,/N.Compared
with the pasteurization under the low temperature plasma sterilization the contents of polyphenols and V of pear juice was
higher than that of the former by 26.5% and 20.6% respectively the scavenging capacity against DPPH radical and hydroxyl
radical was higher than that of the former by 17.99% and 18.37% respectively.The low temperature plasma sterilization might
be a useful method among non—thermal sterilization technology for food sterilization.
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Table 1  Factors and levels of response surface experiments
-1 0
A ( min) 3
B (kV) 3 4
C ( L/min) 60 70 80
1.2.5
V 24
o Vg

y =0.1458x-0.14

12 R> =0.9899;

y =0.5985x +0.0047 R’ =0.9834;

°

’

25-26

1.2.6 DPPH
2 mL ~DPPH
(0.2 mmol/L) 30 min
517 nm A,
A, —-A
DPPH (%):(1— ]A 2)XIOO
3
1A, VA,
Ay DPPH
27-28
1.2.7
2 mL <FeSO,( 10 mmol /L) .
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Fig.1 Effect of sterilizing time( A) voltage( B)

air flow rate( C) on sterilization of pear juice
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2.2
Box— Behnken
17 o
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Table 2 Experimental design and response
value of Box—Behnken
A B C Y
( min) (kV) (L/min)  (log Ny/N)

1 4 4 70 2.45
2 4 4 70 2.38
3 5 4 60 2.33
4 3 4 60 1.97
5 4 3 80 1.75
6 4 4 70 2.79
7 3 3 70 1.72
8 4 4 70 2.57
9 5 4 80 242
10 5 3 70 1.87
11 4 5 80 3.23
12 4 3 60 1.69
13 4 4 70 2.77
14 5 5 70 3.88
15 3 4 80 2.04
16 3 5 70 2.38
17 4 5 60 3.21

1Y =2.59 +0.30A +0.71B +
0.030C + 0.34AB + 0.005AC - 0.010BC - 0.20A° +

Design Expert
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Table 3 Variance analysis of response surface
F Pr>F
5.57 9 0.62 17.02 0.0006 *x
A 0.71 1 0.71 19.65 0.0030 *%
B 4.02 1 4.02 110.57 <0.0001 KXk
C 7.200E-003 1 7.200E-003 0.20 0.6697
AB 0.46 1 0.46 12.54 0.0095 *%
AC 1.000E-004 1 1.000E-004 2.752E-003 0.9596
BC 4.000E-004 1 4.000E-004 0.011 0.9194
A? 0.18 1 0.18 4.86 0.0634
B’ 0.024 1 0.024 0.66 0.4446
c 0.16 1 0.16 451 0.0714
0.25 7 0.036
0.12 3 0.039 1.15 0.4305
0.14 4 0.034
5.82 16
c* p<0.05 ; %% p<0.01 o
0.075B* -0.20C?
3 (p <0.01)
(p =0.4305) .
. R’ =0.9563 95.63% 23
. As B AB 5 min 5kV 70.61 L/min
(p <0.01); Cs AC 3.81 logN, /N.
BC. ABLC (p> 3 3.67.3.59.3.88 logN,/N
0.05) .
Y =2.59 +0.30A +0.71B +0.030C +0.34AB 2.4?
1.01 x 10* ~1.01 x 10° cfu/mL
Eﬂ o 90 °C 10 min
& 2.5
% 4 L . .
% (p>0.05) .
AE (p<
0.05)
Hartyani o Ve
(p <0.05)
V. 392%  38.2%
VC
z 65.7%  58.8% 26.5%
g 20.6% V.
& o
2.6
3 DPPH
A2l A:%glﬁ?ﬂ (min)“'” 95.23% 72.45%
DPPH
2 DPPH
Fig.2 Responsive surfaces of sterilizing time 79.02% 66.23%
and voltage and contour line DPPH 61.89%
70 L/min 52.929 .
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Table 4  Effects of different sterilization methods on pear juice quality

L 46.40 +0.49* 4641 £0.45° 4578 +0.81*
a -1.06 £0.07" -1.34 £0.05* -1.42 +0.05°
’ 8.25£0.22" 8.12£0.17" 8.58 +0.28"
AE 0.00° 0.31" 1.70°
( mg/mL) 4.23 £0.04" 3.58 +0.05" 1.66 £0.03°
Ve o (mg/ml) 0.34 £0.09" 0.20 +0.05" 0.13 £0.08°
(g/L) 3.45 +£0.02° 3.32 £0.04* 3.52 £0.03"
( mg/mL) 75.5 £0.26" 74.3 £0.35° 754 +0.1°
( °Brix) 12.13 +0.06" 11.21 £0.03" 11.34 £0.04°
(p<0.05) -
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