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Abstract. Atmospheric and room temperature plasma (ARTP) was used to mutagenize Aliernaria
alternate which is a naringinase-producing strain. The naringinase activity of the mutagenized stain
SK37.002 reached 327.32 U/mL,which was 208% higher than that of original strain.The optimum
carbon sources for naringinase-producing is sucrose. The most suitable inducer is naringin and
nitrogen sources being NaNO,. According to Plackett-Burman design,NaNO;,CaCl, and K,HPO,
were screened out of 8 factors as main affecting variables of naringinase production. Then steepest
ascent method was used to approach themaximum response regions and it was followed by
Box-Behnken and response surface analysis. As a result,the optimum medium formula (g/L)
determined was composed of naringin 1,sucrose 5,NaNO; 5,K,HPO, 0.8,CaCl, 0.7,KCI 0.5, MgCl,
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0.5. The resulting naringinase activity in fermentation broth reached up to 624.73+30.33 U/mL and

was 90% higher than before which was consistent with the predicted maximum value.

Keywords: Aliernaria alternate ,naringinase ,atmospheric and room temperature,fermentation
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Table 1 Design and results of the Plackett—Burman experiment

2 1 1 -1 1 1 1
3 -1 -1 -1 -1 -1 -1
4 1 -1 1 1 -1 1
5 -1 -1 -1 1 -1 1
6 1 1 1 -1 -1 -1
7 -1 1 1 1 -1 -1
8 1 -1 -1 -1 1 -1
9 1 -1 1 1 1 -1
10 -1 -1 1 -1 1 1
11 1 1 -1 -1 -1 1
12 -1 1 1 -1 1 1

®2
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484.50+1.79
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527.68+1.41
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491.96+2,13
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Table 2 Significant factor analysis of naringinase activity
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Table 3 Design and results of the steepest ascent experiment

JrREdEAT T5 200 b AR LR 6,

NaNOy | CaCl,/ | K,HPO/ il i G T/ # 4 BBD iR E FHKFigit
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Table 6 Analysis of variance for the second order equation

_

Tﬁiﬂ

KU
a2
IsEil|

TE 7 3RR p (H/NT 0.01, B MEM

13 091.55
3 760.96
680.93
39.99
147.05
6.84
37.02
1 859.84
2 453.38
3 233.54
176.69
56.76
119.93
13 268.24

[O'C TS S S S g g g

N

16

1 454 62
3 760.96
680.93
39.99
147.05
6.84
37.02
1 859.84
2 453.38
3 233.54
25.24
18.92
29.98

57.63
149.00
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Fig. 4 Response surface plots for the pairwise interactive
effects of NaNO;,CaCl, and K,HPO, on

naringinase activity in final fermentation broth

ME 4 T LA R AL B A
N i 5 T A7 TR S B R DG RT3y R A AE B
KAE, 0 T3R5 X Xo X5 08 S5 AR IO, X i 45 19 [m]
IAHLG 7 B A 728 SR — B I 3 5k, JF 4 3 k0, 15 )
SO TR SRAEAT AR A AR (E A X ,=3.40
X,=-19.72 X;=1.20, BPG AR 44 | A0 55 e & — 81
{14) i A I R 9 B 43 591 4 5.11,0.69 ,0.83 g/LL Bt i )i
5 Y 3k R, B TE e = 620.31 U/mlL, B K
T H R RTH K T 142.3%, % 7 iE 5 4R
Fit 2 T2 Tt 0% 19 XoF L

F7 iE S5 EMTEAREE L

Table 7 Comparison of Naringinase activity in five years

2011 H A 1523 891.79 18
2012 il % DB056 232.5 19
2012 it A A13 365.31 20
2012 2% C15 1395.9 21
2012 2 TC-01 1216.7 22
2012 i 3-9 1068.7 23
2013 R4 D7 291.41 24
2015 s A LLB-40 264.07 25
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