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, ( Serratia marcescens) ; s
. , ( ):0.504% ,
1.178% ,0.025% MgSO4° TH,0,0.095% K,HPO,, 0. 001% FeSO4 * 7H,0, 0.005% , 0. 030%
KH, PO 4 : 48 h, 30 C, pH 9.0, 30 mL,
1%. , 9.39 Ukate L', 81. 6% .
TQ 920.6; TQ 929" .2 : A
N_ o 2
(12 N- , ;
, (Chitinase, EC3. 4. 1. 14) N- ,
’ 2 [}4] . 2 2 ( )
[5-6]
1
1.1
(Serratia marcescens, ATCC14041), ,  Eppendorff
20% R - 70 C
1.2
(1 . ( Sigma ); ( Oxoid );
. (2 . Micromax (RF) ( ) ( );HYG-1I
( ); SP-2000 ( ).
1.3
(I1L): 0.5¢g , 1.0 g , 0.5 g MgSO04 * 7TH20, 0.07 g K2HPOs4,
0.03 g KH2PO4, 0.001 g FeSOs * 7TH20, pH= 7.0~ 7.2. [7].
1.4
- 70 C Eppendorf , , 30 7C,180«r- min |
12 h. , 1% 50 mL 250 mL "
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30 C,180 r* min~' , (10 000 r * min~ ") 15 min,
1.5
3,5 (DNS) ' 4 C (10 000 r*
min~ )10 min, 0.5 mL I mL  Mecllvaine’ s 0.5 mL ;0 50 °C
1h, 10 min, (10000~ min_l)S min. 0.5 mL 0.5 mL DNS,
5 min, R 4 mL , 540 nm (D), 3
, 1 PmoL 1
5831
2 5.001
417}
2.1 AEEH!
’ 12°h f% 2504
’ 1 167}
2.2 0.83
2.2.1 3Rt 1 , 12 h
’ AS T , 010720 30 40750 60 70 %0
2.2.2 R , 1
0.5% Fig.1 Curve of chitimase
, . 48h production output by S. marcesens
(2), , 1
1 ) ) ) )
2.2.3 Rk s 1% ,(NH4)2S0s,
NH4NO3, KNO3;, NH4Cl1 R 48h (2),
, 1 1 )
1
Tab.1 Effect of carbon and nitrogen sources on chitinase production by S. marcescens
z/Ukats L~ - - - 0. 80 3.62
(NH4),S0, NH,NO; KNO;  NH,CI
z/Wka » L' 2.62 1.45 3.30 0. 35 0.40 0.18 4.83 0.25
2.2.4 k@R | -
0.02% SDS, , Triton X-100, -80, 140 b
, PEG-8000, 48 h 120 ™
’ ’ 10y
5 ' 80 |
60 |
2 , 40 |
; PEG-8000 ;  SDS 20 |
Triton X-100 -80 ’ XIFE SDS Al 11585 GEA Triton PEG-8000
, RN
, ) 2

2.2.5 REEE

Fig. 2 Effect of surfactants on chitinase

production by S. marcescens
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30 C , 30 C, .
2.2.6 #1¥ pH 1A pH , 4 . 4 ,
pH 9.0 , ; pH 8.5~ 11.0 , ;
pH 8.5 , . ,
6.67

6.33

6.00

z/pkat-L7!
z/pkat-L™!

467
433 ‘ ‘ - 0 S S S
26 28 30 32 34 4 5 6 7 8 9 10 11 12
6C pH
3 4 pH
Fig.3 Effect of incubation temperature on Fig.4 Effect of initial pH on chitinase
chitinase production by S. marcescens production by S. marcescens
2.3
, MgS04, K2HPOs+, KH2PO4 ,
30 C, pH 9.0,180r* min~' 48 h , 2 . 2 X~
Xe . , MgS04,K2HPO4, KH2PO4, ;Y . DPS
V 7.05 R
Y=0413-3.047Xs— 0. 129X 1 X2+ 3.484X:1 X3+ 19. 922X 3X4 —
194. 399X 3X5 + 209. 608X 4 X5 — 98. 2X s Xe.
, R 0.974, F N P 0019 0. 05),
s Xi( ) 0.504%, X2 ( ) 1.178%, X3(MgS0+) 0.025%,
X4(K2HPO4) 0.095% ,Xs(KH2PO4) 0.030% , X6 ( ) 0.005% ,Y ( )
9.30 Bkat* L7'. 3 , (9.30%0.67) Ukate L',
2
Tab.2 Uniform design table of the culture medium components
X/ % Xof % X3/ % Xs/ % Xs/ % X/ % Y/Bkate L-!
1 1.000 0. 800 0.150 0.075 0. 025 0. 015 7.500
2 0.250 1. 200 0.100 0.080 0. 020 0. 010 5.030
3 0.500 1. 000 0.150 0.095 0. 005 0. 015 9.200
4 1.000 0. 200 0.050 0.080 0. 005 0. 020 7.920
5 0.500 0. 600 0.025 0.090 0. 015 0. 010 5.650
6 0.750 0. 400 0.075 0.095 0. 020 0. 030 7.650
7 0.250 0. 800 0.075 0.075 0. 010 0. 030 5.320
8 0.250 0. 200 0.125 0.085 0. 030 0. 025 3.450
9 0.750 0. 400 0.100 0.070 0. 010 0. 005 7.980
10 0.750 0. 800 0.050 0.090 0. 030 0. 005 7.970
11 1.000 1. 200 0.100 0.085 0. 015 0. 025 7.630
12 0.250 1. 000 0.025 0.070 0. 025 0. 020 7.030
2.4
(4) pH  (B) (€) (D) ; Ls(3%)
) 3 ,
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A> B> D> C, cA2- 3
B3-C2-D 1. 48 h pH Tab.3 Orthogonaltdesign result of
9.5 30 C.250 ml. the optimal culture conditions
30 mL Alh B C/'C  D/mlL z/Pkate L-!
' 1 36(1)  8.5(1) 28(1) 30(1) 5.93
2 36(1)  9.0(2) 30(2) 50(2) 4.88
5 3 > 3 36(1)  9.5(3) 32(3) 70(3) 5.42
(9.39%0. 83) Hkat* L™ ". , 4 48(2)  8.5(1) 30(2) 70(3) 6.58
, (5. 15 5 43(2)  9.0(2) 32(3) 30(1) 7.10
Ukat Lfl) 81.6% . 6 43(2)  9.5(3) 28(1) 50(2) 6.12
7 60(3) 8.5(1) 32(3) 50(2) 4.07
3 8 60(3) 9.0(2) 28(1) 70(3) 3.37
9 60(3) 9.5(3) 30(2) 30(1) 6.80
R 0.1113 0.0600 0.0567 0.0957
i 9.39 Ukat * K1 0.9730 0.9950 0.9250 1.1900
Lo K2 1. 1880 0.9200 1.0950 0.9030
’ K3 0.8540 1.1000 0.9950 0.9220
pH 9.5,
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Culture Parameter Optimization of Chitinase Production
by Serratia marcescens
SHI Teng—xin, LIU Jia, HE Yan—cai
(College of Chemical Engineering, Huaqiao University, Quanzhou 362021, China)
Abstract:  Chitinase producing S erratia marcescens culture medium components and culture conditions of enzyme produc

tion by shake flask fermentation were optimized with uniform-design and orthogonal-design respectively. T he results

show ed that the optimal component concentrations ( m/m) were colloid chitin 0. 504% , yeast extract 1.178%, MgSO, *
7H,0 0. 025% , K;HPO,4 0. 095%, FeSO4* 7TH,0 0.001%, sorbitol 0. 005%, KH,PO4 0. 030% . The optimal culture

conditions were incubation time 48 h, temperature 30 C, initial pH 9.0, loadage 30 mL per 250 mL flask, inoculation

quantity 1% . T he activity of chitinase reached 9. 39 Hkat* L~ ' which was increased by 81. 6% than that of the unoptr

mized conditions. .
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