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Fig. 1 Effects of chitin and yeast powder on chitinase production by Serratia marcescens
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one-step fermentation on chitinase production on chitinase production by Serratia marcescens

S B R R BT 10,500, e — B R BERR R T 1. 27 £,

o FILT BOREE 4 3R AR 2 A AL AT AR R B R ARUE BT LA, JLT T 8 R 27 4 2% o 32 B L A 2 0
PR . e T S 5 A A A AR AR BT B ST A SRR A Y R AL TR P ) i T A
A048 7= LT Jo g  HLB G 7 R BS I 4R v 1 4 1.

SRTT AR S EN R B R LT 4E R (CMO) RUL T BT IR 5 0. 100 1 CMC B 2 HG R U8 Jn 4 42
10, 500 IR I\ 2 4R A B W IR LT SRS 0 B Y . X AT BB R TR R AR I AE LT B
2R AR L RANTE BT . At i T CMC J&— R B0 Fr 8 i CMC B AL A B iR & 2
JTE S

3 itig

S P 56 T 20 R e A 10 75 2 25 T 7 0 A 41 0 e e 20 00 Sl A2 S A5 4 1
ABEAT B YR 0 R Bk 0 J b R R AT 5 S W 5 R AR e — P R ik M b AR
Oh S IR R A B D R S O Al SR IE A B X T E S R — A, AR st A E LR CMC
5 REAIUT BRI S L AR LT BORE Jy ik ) 18. 804 pkat o Lo HESR AIIEOR 09— 2P A IBE Ik
PR R T L 27 A% X5 RS AR i ST A SR A A

DEACAS B 25 K W L2062 bk ™ B RE T35 B — 28 5 77 R K P SRR IR R R T
A R T 1 BE AR S 3 ML R R R R D R ) R ) . O T A AR T R — A R AR T RO i
OLfige R TR AR 1 [l SO P [ . A B 253 PV A CR S0 W) 245 167 35 T 4 58 e £ 1% L W) JL T Jo
— 7 181 5 2 80 5T v A O T A L e (E 7 R R R B LD TR AT BB L AR Y B O T A% B R
3+ T2 B SR A e R Dy a2 R P M A [ A T2 Wi A 9 A T Bk AT RO el R
AR B E PR W O HE.

R 2 R A LT U S R R G — 0 e W R B Hh R A% . (R O 17 T A A ™
1 5 5, A Ja B ATV T AR B B 1 R TR R 45 O i A G L2

S & k-

[1] PATIL R S,GHORMADE V,DESHPANDE M V. Chitinolytic enzymes: An exploration[ J]. Enzyme Microbiotech-
nology,2000,26(7) :473-483.

[2] ORDENTLICH A. ELAD Y., CHET I. The role of chitinase of Serratia marcescens inbiocontrol of Sclerotium
rol f5ii[J]. Phytopathology 198878 : 84-88.

[3] SHAPIRA R,ORDENTLICH A,CHET I,et al. Control of plant diseases by chitinase expressed from cloned DNA
in Escherichia coli[J]. Phytopathology,1989,79:1246-1249.

[4] REVAH-MOISEEV S,CARROD P A. Conversion of the enzymatic hydrolysate of shellfish waste chitin to single-
cell protein[J]. Biotechnol Bioeng,1981,23(5):1067-1078.

[5] VYASP,DESHPANDE M V. Chitinase production by Myrothecium verrucaria and its significance for fungal myce-



%1 RS #E . S5 BBV IRE LT UM P R LB 71

lia degradation[J].J Gen Appl Microbiol,1989,35:343-350.
[6] IZUMEM,OHTAKARRA. Preparation of D-glucosamine oligosaccharides by the enzymatic hydrolysis of chitosan
[J]. Agric Biol Chem,1987,51(4):1189-1191.
(7] B, RARAE. JLT BUBGOE o8 R [T ], BHEGE R . 2004,20(5) :258-262.
[8] MORISSETTE D C,DRISCOLL B T,JABAJI H S. Molecular cloning, characterization and expression of a ¢cDNA
encoding an endochitinase gene from mycoparasite Stachybotryselegans[J]. Fungal Genetics and Biology. 2003, 39
(3):276-285.
L9]  PMHEA 0y 74, BB SR 9 7™ JL T J50 i ) F 50 i P 6 e [0 ). A W2 20 75, 2002, 22(5) £ 47-50.
[10] R, BRW AR, OGS RIUT B a5 0], e TR S 172 ,1999,15(2) :179-185.
C11] 5K, 4 L R BRI 55 BRI TR JL T 5T i 0 7™ 8 2% PR D0 AR BIF 58 LD 0. & BUR M B 2, 2007, 35(17) : 5035-5037 ,
5039.

[12] NAWANI N N,KAPADNIS B P. Optimization of chitinase production using statistics based experimental designs
[J]. Process Biochemistry,2005,40(2) :651-660.

[13] MADHAVAN N K,BAIJU T V,SANDHYA C,et al. Process optimization for antifungal chitinase production by
Trichoderma harzianum[]]. Process Biochemistry,2004,39(11) :1583-1590.

[14]  S2AZRE.E M, 85 75 3L, BRI B vl P F I S L T B Al 1135 S A a4 [0 ], S 0 . 1996,36(2) : 103-108.

[15] NAWANI N N,KAPADNIS B P,DAS A D,et al. Purification and characterization of a thermophilic and acidophilic
chitinase from Microbispora sp. V2[]]. Journal of Applied Microbiology,2002,93(6) :965-975.

(161 sKJei . sk DY . 3418, AL S8 I ¥ ABOR [ML db At - & S5 20 Hh At . 1997:111-116,165-171.

[17] PEDRAZA-REYES M,GUTIERREZ-CORONA F. The bifunctional enzyme chitosanase-cellulase produced by the
gram-negative microorganism Myxobacter sp. AL-1 is highly similar to Bacillus subtilis endoglucanases[J]. Ar-
chives of Microbiology,1997,168(4) :321-327.

(18] EBS7 A, EWITE WOITIN, %5, BER W A048 LT J B d A K B L ZE 5 [T, A 9 %@ 4 - 2006, 33(2) :58-62.

L1970 MR L 072 BT AL 52 W00 W 4 B 25 T S1001 7™ Btk JL T B il iy BRI 2K LT 1. b =99 B¢ %, 2000, 15(S1) : 258,

[20] XEBAE. 3%, FHICHE. R 20 R Bk 38 i a0 2P 4 3R 77 = 9 DR S [0. HREBE L . 2004(2) £ 30-32,47.

[21] W5, e & 40, 5. BRI EX = LT R E C4 REE AL ] AP H AR, 2004,14(6) :44-46.

Optimization of Chitinase Production by Serratia marcescens
with Two-Step Fermentation

SHI Teng-xin, HE Yan-cai, LIU ]Jia,
SHU Jing-bo, ZHOU Juan

(Institute of Industrial Biotechnology, Huagiao University, Quanzhou 362021, China)

Abstract: Two-step fermentation was used to investigate the fermentation conditions of chitinase production by Serratia
marcescens. The optimum bacterial age and the concentrations of carbon source and nitrogen source in the two-step fer-
mentation were obtained through single factor method. At the same time, fermentation time, initial pH value, bacterial
dose and loadage were selected as objects with orthogonal design. The chitinase activity reached 17. 020 pkat « L™' under
the optimized condition: colloidal chitin 0. 8% , yeast extract 1. 0% , baceria age 12 h, incubation time 72 h, initial pH
8.5, bacteria dry weight 90 mg, loadage 20 mL in 250 mL conical flask. By adding 0. 1% cellulose to two-step fermenta-
tion, activity of chitinase was 18. 804 pkat « L™' that was 1. 27 times higher than that of one-step fermentation.

Keywords: Serratia marcescens; chitinase; two-step fermentation; one-step fermentation; optimization
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