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Study on the degradation of T-2 toxin in beer by glow discharge plasma
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Abstract: Objective: Exploring the optimal process for the
degradation of T-2 toxin in beer by glow discharge plasma(GDP)
and its impact on the physicochemical indicators of beer.
Methods: Based on single-factor experiments, a response surface
optimization experiment with four factors and three levels was
conducted using the Box Behnken method to determine the
optimal degradation conditions for T-2 toxin in beer. Results:
When the discharge voltage was 570 V, the action time was 18
minutes, the discharge current was 99 mA, and initial

concentration of T-2 toxin was 8.5 pg/mL. Under the control of

these conditions, the degradation efficiency of the T-2 toxin was
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the highest (89.21%). After GDP treatment, the physical and
chemical indicators of beer were tested, and the results showed a
significant decrease in beer foam retention (P <C0.05), while
other indicators remained unchanged. Conclusion: The optimal
degradation conditions of GDP obtained by the response surface
optimization model are accurate and reliable, which can be used
for the degradation of T-2 toxin in beer. GDP can affect the
brewing ability of beer, but it will not have a significant impact
on other indicators.
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Figure 1 Schematic diagram of the structure of the glow

discharge degradation device
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Figure 2 Effects of discharge voltage on degradation rate
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Figure 3 Effects of action time on degradation rate
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Figure 4 Effects of discharge current on degradation rate
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Figure 5

Effects of initial concentration on degradation rate
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Table 1 Response interview test factors and levels
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JE/V B /min  ¥i/mA  WE/(pg e mL™D
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0 550 15 100 7.5
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Table 2 Response surface analysis scheme and results

KBS A B C D T2 HEEME/ %
1 -1 —1 0 0 54.58
2 0 1 0 1 82.74
3 —1 0 1 0 73.87
4 0 —1 0 —1 140.33
5 0 0 0 0 83.20
6 0 1 1 0 88.59
7 1 0 0 1 83.26
8 0 0 0 0 80.51
9 1 0 1 0 81.17

10 0 —1 1 0 64.29
11 0 —1 0 1 73.87
12 0 0 1 1 83.59
13 —1 1 0 0 72.87
14 0 0 0 0 83.36
15 0 1 0 —1 75.08
16 -1 0 —1 0 62.86
17 0 0 1 —1 70.24
18 0 0 —1 1 75.59
19 -1 0 0 1 71.27
20 0 —1 —1 0 58.74
21 1 1 0 0 82.08
22 1 —1 0 0 70.27
23 0 0 0 0 83.17
24 0 0 0 0 83.17
25 -1 0 0 —1 62.38
26 1 0 —1 0 69.78
27 0 0 —1 —1 52.27
28 0 1 —1 0 71.86
29 1 0 0 —1 63.87
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Table 3 Analysis of variance
K\ PR OBEE ¥ O FH P WEH
BERY 3548.41 14 253.46 47.96 <C0.000 1  x x
A 230.56 1 230.56 43.63 <C0.0001 = *
B 1028.97 1 102897 194.72 <C0.0001 = *
C 415.72 1 41572 78.67 <C0.000 1 * x
D 938.28 1 938.28 177.55 <C0.000 1  * x
AB 10.50 1 10.50  1.99 0.180 5
AC 0.04 1 0.04  0.01 0.935 3
AD 27.56 1 27.56  5.22 0.0385  x
BC 31.36 1 31.36  5.93 0.028 8  *
BD 166.93 1 166.93 31.59 <C0.000 1  * x
CD 24.85 1 24.85  4.70 0.047 8  *
A? 198.82 1 198.82 37.62 <C0.0001 * x
B? 331.97 1 331.97 62.82 <C0.0001 * x
C? 159.91 1 159.91 30.26 <C0.0001 = *
D? 341.20 1 341.20 64.57 <C0.0001 = *
79 73.98 14 s28
1) 68.06 10 6.81  4.60 0.077 4
12 5.92 4 1.48
B 3622.40 28
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Table 4 Effects of GDP treatment on beer quality

LD L GDP b B X HE 4
0 A B %ol 3.58 3.63
iz EBC 6.02 5.57
R EBC 0.35 0.32
22 T e BE °P 11.30 11.30
WA BU 7.34 7.21
X Z, mg/mL 0.061 0.057
pH {H 4.53 4.59
R mg/mL 1.51 1.48
HUEER e s 2132 236

T a TR 5 I 22 5 B 3 (P <<0.05)
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Response surface of the interaction of various factors
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