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Abstract: Ca* resistant microbial strains were screened from gelatin processing wastewater samples, and identified by morphological characteristics, physio-

logical and biochemical experiments and molecular biology methods. Its culture conditions were optimized by single factor test and response surface method,

in order to provide strain resources and application technology references for the microbial remediation of high calcium polluted water. The results showed

that when the Ca* contents reached 50 mg/ml, a strain with better calcium resistance was selected from the 4 samples, numbered N3-1, and identified as

Bacillus niabensis. The optimal culture conditions for the growth of strain N3-1 were as follows: initial Ca* content 1.40 mg/L, culture temperature 37 °C,

medium initial pH 8.3 and time 21 h. Under the optimal conditions, ODgy ., value of the bacterial suspension was 0.768.

Key words: gelatin wastewater; Ca®" resistant strain; screening and identification; culture condition; response surface optimization
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KY272031.1 Bacillus sp. strain 70618

MW3559669.1 Metabacillus niabensis strain LMR748
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Fig. 2 Phylogenetic tree of strain N3—1 based on 16S rDNA sequence
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Fig. 3 Growth curve of strain N3-1
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Fig. 4 Effect of initial medium pH on strain N3—1 growth
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Fig. 5 Effect of culture temperature on growth of strain N3—1
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Fig. 6 Effect of initial Ca?* contents on strain N3-1 growth
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8, LR SRS (A (K7 7R 3L ihpH (B) R U Ca & 5
(O A&, AT N AR S, Box-Behnken iR 45 %
T S gt R LER3, [Al AR A Ty 25 3 Wked .

#3 Box-BehnkenitL i K 45
Table 3 Design and results of Box—-Behnken experiments

W A BIRIEE/ BEIRIE CHIAHCa™ &/ Y ODgomfH  ODgomfH

5 C ViiEpHE  (mg-LD T SksfE
1 44 9 1.5 0.233 0.250
2 44 8 2.0 0.103 0.084
3 37 8 1.5 0.775 0.770
4 30 8 1.0 0.130 0.140
5 37 8 1.5 0.774 0.770
6 44 8 1.0 0.289 0.280
7 37 8 1.5 0.791 0.770
8 37 9 1.0 0.640 0.630
9 30 9 1.5 0.237 0.230
10 30 7 1.5 0.206 0.190
11 37 8 1.5 0.763 0.770
12 37 8 1.5 0.772 0.770
13 37 9 2.0 0.520 0.520
14 44 7 1.5 0.221 0.230
15 30 8 2.0 0.132 0.150
16 37 7 2.0 0.499 0.510
17 37 7 1.0 0.593 0.590

] F Design-Expert 8.0.6 % {1 % & 34 i 4T 2 o[l )
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Table 4 Variance analysis of regression model

K M AmE S By F1H P BEM
| 1.14 9 0.13 37540  <0.0001  **
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B 1.540E-003 1.540E-003  4.55 0.070 4
C 0.020 0.020 5846  0.000 1 o
AB  9.025E-005 9.025E-005  0.27 0.621 6
AC  8.836E-003 8.836E-003  26.09  0.0014 o
BC  1.690E-004 1.690E-004  0.50 0.502 8

B QW s e e e e e e e

A 0.95 0.95 2806.50 <<0.000 1
B 0.024 0.024 7110 <0.0001  #kx
c? 0.078 0.078 23122 <<0.0001
JAUI 1.961E-003 6.536E-004  6.38 0.0527

B%#  2.371E-003 3.387E-004

4liift 7 4.100E-004 1.025E-004

pevil] 1.15
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—_
N
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O [T 2 37 ) [ DR AR AR 3] T v B A 2 K, AR UL I PE =
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Vi I Z A (W PG B R I R = N . B S R AL
(coefficient of variation, CV) 44.07%, ££ 7] $:52 0 A, U
WIS ERAE T AT, RIMA% BY, C26 45 5 i e i W
(P<<0.00D , —IXINC.AZ T INACKT &5 g mi i 2 2% (P<
0.0D , —IRINAX 4 52w {2 35 (P<<0.05) , HAB IR 25
SN2 (P>0.05) o & PR 26 B ARN3-1 1 OD g [ 5 1
& B AU MK R A WU Ca® 5 8 > 5 SR > B 97
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2.4.3 R FEAE H A B ARNG- 1A K5 m (1 g . 1 437
M IS 7 T A PO s e A PR] 3% A A X g
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Fig. 7 Response surface plots and contour lines of effects of interaction
between each factor on ODgy v Value of strain N3-1
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