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Abstract: Acinetobacter sp. WMLI1 was isolated from the fishery sediments of freshwater lakes and proved
to have application value due to its ability to degrade chitin. Herein, the biosafety of the chitinase—producing
strain WML1 was first evaluated for application. The drug resistance of the strain was detected with the disk
diffusion method, haemolytic activity was analyzed by streaking the blood agar plate, amino acid decarboxy—
lase and nitrate reductase activities were measured by the chromogenic assay with bromocresol purple and
nitrate reductase activity assay kit, respectively. On the basis of biosafety analysis, the fermentation condi-
tions of the strain were then optimized by single—factor and orthogonal tests for chitinase production. The re—
sults showed that the strain WMLI1 was sensitive to most antibiotics, and had no haemolytic activity or ni—

trate reductase activity, had arginine decarboxylase activity and weak lysine and ornithine decarboxylase ac—
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tivities. The optimal enzyme production conditions of strain WMLI1 were as follows: 25 mL medium containing
0.4% soybean powder, 0.20% galactose, 0.03% KH,PO,, 0.07% K,HPO,, 0.002% FeSO,, 0.05% MgSO,*7H,0,
0.001% ZnS0O,, 0.60% colloidal chitin in a 250 mL flask, with the initial pH of 9.5, 5.0% inoculum size and
culture temperature of 37 °C. Under the optimized conditions, the chitinase activity reached (2.72+0.09) U/ml..

In conclusion, Acinetobacter sp. WML is generally safe in application, with only low toxicity that is preven—

table and controllable, and the enzyme activity could be about 4.61 times higher than that before optimiza—

tion. The study provides a theoretical foundation for the industrial application of chitinase—producing bacteria.
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Table 1 Factors and levels in orthogonal experiment for optimizing contents of medium components
Factor
Level A B C
Soybean powder/(%) Galactose/(%) Colloidal chitin/(%)
1 0.2 0.05 0.05
2 04 0.10 0.10
3 2.0 0.20 0.30
4 4.0 0.40 0.60

R2 BAFUHESHEMERRKESR

Table 2 Factors and levels in orthogonal experiment for optimizing culture conditions

Factor
Level A B C D
Initial pH Temperature/C Liquid medium volume/mL Inoculation quantity/(%)
1 8.0 15 25 0.1
2 8.5 20 50 0.5
3 9.0 28 100 5.0
4 9.5 37 150 10.0
IESSRIGE RO, R F/KEh P<0.01. SR 28 CHiFR 2 dJ5, Tk WMLL B4 B BA 72
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Table 3 Antibiotic sensitivity test results of Acinetobacter sp. WML1
Type of L Drug Criterion of inhibition zone diameter/mm Inhibition zone o
. Antibiotic - - — . Sensitivity
antibiotic content Resistant Intermediary Sensitive diameter/mm

Penicilines Penicillin 10 U/pill <19 20~27 =28 11.67+0.76 R
Ampicillin 10 pg/pill <13 14~16 =17 13.50+0.25 I
Carbenicillin 100 pg/pill <19 20~22 =23 23.67+0.29 S
Oxacillin 1 pg/pill <10 11~12 =13 6.00£0 R
Piperacillin 100 pg/pill <17 18~20 =21 20.75+0.25 S

Cephalosporins Cefalexin 30 pg/pill <14 15~17 =18 18.08+0.76 S
Cefazolin 30 pg/pill <14 15~17 =18 10.75+1.09 R
Cefuroxime 30 pg/pill <14 15~17 =18 14.42+2.13 R
Ceftazidime 30 pg/pill <14 15~17 =18 16.33+0.88 I
Ceftriaxone 30 pg/pill <13 14~20 =21 17.75+0.90 I
Cefoperazone 75 ng/pill <I5 16~20 =21 19.42+0.38 1
Cefradine 30 pg/pill <14 15~17 =18 18.92+0.76 S

Aminoglycosides Amikacin 30 wg/pill <14 15~16 =17 19.92+1.01 S
Gentamicin 10 pg/pill <12 13~14 =15 19.50+0 S
Kanamycin 30 pg/pill <13 14~17 =18 19.50+0.43 S
Neomycin 30 pg/pill <12 13~16 =17 16.67+0.95 S

Tetracyclines Tetracycline 30 wg/pill <14 15~18 =19 22.00+1.50 S
Minocycline 30 pg/pill <14 15~18 =19 26.25+1.15 S
Doxycycline 30 pg/pill <12 13~15 =16 23.67+0.88 S

Macrolides Erythromycin 15 pg/pill <I3 14~22 =23 12.92+1.26 R

E: R, wEh; 1, PESR S, BB

Notes: R, resistant; I, intermediary; S, sensitive.
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Fig.2 The results of amino acid decarboxylase activity of Acinetobacter sp. WML1
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Fig.3 The influence of medium components on chitinase production by the strain WML1

(A) Different inorganic salt components; (B) Different carbon sources; (C) Different nitrogen sources. Different lowercase letters

mean significant differences (P<0.05). The same bellow.
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Table 4 L,(4°) orthogonal experiment table head design and results of medium component contents

Enzyme activity/(U *mL™)

No. A B C I M M Mean/(U*mL™)
1 1 1 1 0.25 0.25 0.25 0.25
2 1 2 2 0.37 0.41 0.39 0.39
3 1 3 3 0.63 0.65 0.66 0.65
4 1 4 4 1.20 1.23 1.22 1.22
5 2 1 2 042 0.48 0.52 0.47
6 2 2 1 0.29 0.31 0.30 0.30
7 2 3 4 1.75 1.85 1.84 1.81
8 2 4 3 0.73 0.77 0.74 0.74
9 3 1 3 0.37 0.37 0.34 0.36
10 3 2 4 0.46 0.45 0.42 0.44
11 3 3 1 0.29 0.29 0.27 0.28
12 3 4 2 0.55 0.57 0.54 0.55
13 4 1 4 0.30 0.27 0.24 0.27
14 4 2 3 0.25 0.24 0.23 0.24
15 4 3 2 0.35 0.35 0.35 0.35
16 4 4 1 0.38 0.39 0.39 0.39

R5 BERENSAGENAENNER

Table 5 Variance analysis results of medium component contents

Source of variation Degree of freedom Sum of square Mean square F value P value
Randomized blocks 2 0.002 7 0.001 4 2.8 7.67E-02
Treatment combination 15 7.895 6
Soybean powder 3 1.948 1 0.649 4 1 298.8™ 0.79E-31
Galactose 3 2.018 6 0.672 9 1 345.8™ 0.46E-31
Colloidal chitin 3 2.678 5 0.892 8 1785.6™ 0.69E-33
Blank column 1.250 5 0416 9 833.8" 0.57E-31
Error 30 0.015 5 0.000 5
Total 47 7913 8

E: AT A FME E(P<0.01).

Notes: " means extremely significant difference (P<0.01).

®6 ERENSAENHEREZSERR

Table 6 Duncan’s new multiple range test for multiple comparison in medium component contents

Significant difference

Treatment Mean 5% %
Ay 0.83 a A
A 0.63 b B
As 0.41 c C
Ay 0.31 d D
Bs 0.77 a A
B, 0.73 b B
B, 0.34 c C
B, 0.34 c C
Cy 0.94 a A
Cs 0.50 b B
C, 0.44 c C
C, 0.31 d D

JE 15 °C B 25 mL (250 mL ) R E 16 MARERAI, PO BESE S AR AR A
0.1% (B, mU/mL)Z i EACIHE R D) R L Prm LG 72 540, IF e AT i

KW B LR 2

B O, 20 LA AT 55 SR BRI 57 2%
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Fig.4 The influence of culture conditions on chitinase production by the strain WML1
(A) Different initial pH values; (B) Different culture temperatures; (C) Different liquid medium volumes (used 250 mL flasks); (D)

Different inoculation quantities.
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Table 7 L,(4°) orthogonal experiment table head design and results of culture conditions

Enzyme activity/(U*mL™)

No A B C D I M M Mean/(U-mL™)
1 1 1 1 1 1.22 1.52 1.50 1.41

2 1 2 2 2 0.86 0.88 0.93 0.89

3 1 3 3 3 0.46 0.49 0.50 0.49

4 1 4 4 4 0.29 0.32 0.38 0.33

5 2 1 2 3 0.66 0.69 0.69 0.68

6 2 2 1 4 0.72 0.77 0.77 0.75

7 2 3 4 1 0.60 0.63 0.63 0.62

8 2 4 3 2 0.41 0.42 0.47 0.43

9 3 1 3 4 0.68 0.76 0.79 0.75

10 3 2 4 3 0.56 0.60 0.59 0.58

11 3 3 1 2 0.82 0.89 0.92 0.88

12 3 4 2 1 0.55 0.58 0.58 0.57

13 4 1 4 2 0.76 0.81 0.81 0.79

14 4 2 3 1 0.89 0.93 0.94 0.92

15 4 3 2 4 0.82 0.86 0.86 0.85

16 4 4 1 3 1.64 1.73 1.75 1.71

RS BREFHHAEDNER
Table 8 Variance analysis results of culture conditions
Source of variation Degree of freedom Sum of square Mean square F value P value

Randomized blocks 2 0.048 0 0.024 0 16.0" 0.19E-04
Treatment combination 15 5.504 8

Initial pH 3 1.372 1 0.457 4 304.9" 0.15E-21
Temperature 3 0.259 9 0.086 6 57.8" 0.14E-11
Liquid medium volume 3 2.6917 0.897 2 598.2" 0.77E-26
Inoculation quantity 3 0.362 0 0.120 7 80.4™ 0.19E-13
Blank column 3 0.819 0 0.273 0 182.0" 0.25E-18
Error 30 0.045 0 0.001 5

Total 47 5.5979

E: AT £ RMEZ(P<0.01).,

Notes: ™ means extremely significant difference (P<0.01).

Table 9 Duncan’s new multiple range test for multiple comparison in culture conditions

R BEREFHOFERZEZELR

Significant difference

Treatment Mean 5% %
Ay 1.07 a A
Ay 0.78 b B
As 0.69 c C
A, 0.62 d D
B, 0.91 a A
B, 0.79 b B
B, 0.76 b B
B; 0.71 c C
C 1.19 a A
C, 0.75 b B
G 0.65 c C
Cy 0.58 d D
D, 0.88 a A
D; 0.86 a A
D, 0.75 b B
Dy 0.67 c C
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