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1 30ml MRS :
24h , 30ul 30ml
1.1 LB , 12 18
MRS ’ 24 30 36 48 60 72h ,
10kg 24h pH,
)
1.2 5) oH
1.2.1 pH
pH 6.25 100ml MRS
, 24h ,
50ul pH 5.50 6.00 6.25
129 6.50 6.75 7.00 100ml MRS ,
(1) 259 36h MRS ,
, 225ml 0.85% , 37 24n
30min, Iml  100ml MRS , 37 (6)
48h, 0.85% 10 : ( :
10 ? 10 ° , 50ul )
MRS Y 1250ml  2500ml , 10kg
(2) MRS 5
MRS , 2.1
’ MRS 8 )
MRS DNA (Lactobacillus
.37 48h Beijerinck, 1901)( ),
(3) BR-1 BR-2 BR-3 BR-4 BR-5 BR-6 BR-7
30ml MRS 24h BR-8
30ul MRS 2.2
, 15 25 30 35 40 MRS
, 48h pH 24h, 50ul MRS ,
48h, pH
(4) 1
F1 \MEATERREACEIZFEE T pH
Tab.1 The pH values at different culture temperatures for the eight Lactobacillus strains
15 25 30 35 40
BR-1 4.6520.01° 4.090.38° 3.80+0.01° 3.670.02° 3.71%0.01¢
BR-2 3.860.03" 3.83+0.04° 3.800.06°" 3.7720.03¢ 3.9240.07°
BR-3 4.51+0.02°f 3.924-0.07" 3.6320.03f 3.6140.06° 3.622-0.04'
BR-4 5.93%0.01° 5.91+0.02° 5.92+0.04° 5.9140.04° 3.6320.04
BR-5 4,554-0.02 4.314-0.08¢ 4.26+0.07° 4.3340.06° 4.3140.07°
BR-6 5.4340.03" 5.380.12" 4.5540.10" 4.6240.04 4.42+0.01°
BR-7 5.13+0.02° 4.690.17% 4.3320.12% 4.38%0.12" 4.36%0.14°
BR-8 5.00=0.02° 4.86+0.02° 4.6240.12° 4.360.12° 4.360.12°
+ (P<0.05)
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1 , BR-4—BR-8 ,
pH BR-1—BR-3, , BR-3 ,
30—40 , BR-1— BR-3
BR-3 pH 4 , 35 2.4 BR-3 pH
pH, BR-3 pH 3 BR-3 pH 6.0—6.50
BR-3 (35%5) , pH 6.50 , 31.4
, BR-1—BR-3 , <108 BR-3 ,
, BR-1—BR-3 pH 6.50
2.5
2.3 251
BR-1 BR-2 BR-3 MRS ( ) °3
, 35 ., pH : 1:31:4 1:5,
2 )
%* 2 BR-1, BR-2. BR-3 & A RIAT 8 5 HI pH ' , ’
Tab.2 The pH of strain BR-1, BR-2 and BR-3 at different
culture times ) 1:3—-1:4
BR-1 BR-2 BR-3 ,
12h 5.0240.03° 5.0820.03° 4.84=0.06° 1:3,
18h 4234003 4314003  4.28+0.05" 252
24h 4.03%0.04° 3.85%0.01° 3.82+0.05° 4
30h 3.82+0.11%  3.67%0.02° 3.6220.06%
36h 3.84+0.05° 3.6420.03"  3.6220.06°
42h 3612005  3.574002°  3.582-0.03% ' ’
48h 3.600.05%"  357+0.02"  3.60%0.05" ' '
54h 3.63+0.03"  3.61+0.05"  3.59+0.03% '
60h 3.57=0.02f 3.610.03"  3.63%0.03% '
66h 3.56£0.12%"  3.60%0.02° 3.6120.05% '
72h 3.63=0.05' 354005  3.590.04% . ;
(P<0.05) ; BR-3
8% 8%,
2 BR-1 BR-2 BR-3 10%
30h 24h  24h , pH 4 , ,
( ) , BR-3 10%
%3 TREI#EA pH 1EFE1E5 BR-3 BIE Z (X 10°)
Tab.3 The bacteria biomass of strain BR-3 at various original pH values of the culture medium
pH 5.50 6.50 6.75 7.00
10.7120.246 22.6420.136 24.5620.140 31.412-0.246 9.5720.200 10.6320.080
#*4 BRIEMEMNTFMRSESEMZMN
Tab.4 The relationship between bacteria biomass of strain BR-3 and ash of chitin
(%) 8 10 12 16
(%) 15.8740.255 8.19+0.110 2.91+0.031 2.63%0.175 2.47%0.117 2.43%0.114
6.0%, (35=%1) 168h
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2.5.3 5 ,
, 4.5%—5% ,
) , 25.4 6 ,
BR-3 48h ,
, 4.5% , 10%, 72h 3%
8%, 6% 120h
) ) , 48—120h
pH 3 , pH ,
, , 72h
x5 HBEEMANEXNF=RIKSHFIE
Tab.5 The relationship between concentration of glucose and ash of chitin
(%) 0 3.5 4.0 4.5 5.0 55 6.0
(%) 17.38=%0.125 11.2040.093 5.62240.053 4.09=20.123 3.63=%0.137 2.8740.057
BR-3, 10%, (35=%1) 168h
*6 ARENEMNBZRRS TN
Tab.6 The relationship between fermentation time and ash of chitin
(h) 24 48 72 96 120 144 168
(%) 12.49+0.123 8.58+0.068 3.5540.176 3.1520.078 2.6420.088 2.04+0.056 1.5640.087
BR-3, 4.7%, 10%, (35=1)
2.6 MRS )
’ + 1/4—1/10,
( ) BR-3 ,
BR-3 R KA BEEAREREN LR
( 10kg) 7 =R IR 4 R
Tab.7 The quality index of chitin produced with the medium of
7 BR-3 -
shell-washing water and glucose
(
=10%) pH 3.85 3.77 3.51
) ) (g/100ml) 1.47 1.49 1.53
(mg/100ml) 0.18 0.13 0.11
2.7 79.45 79.30 80.49
(%)
8 COD BOD (%) 5.95 4.75 3.82
98% , (%) 18.39 16.26 15.64
, BR-3, 5%, 10%,

COD, ( , 2007) (35%1) , 72h



5 : 521

*8 MWIESINEEREEFE KB (B RER)
Tab.8 Comparison of waste water from two methods of chitin production

HCI, NaOH
(t) 400—1000 100
COD (1) 0.53—0.57 0
BOD ® 1.76( )+0.59( ) 235 0—0.035( 98.5%)
CoD BOD ) 3 0—0.035

, BR-3 , 1997. . ,2:29—32
Bautista J, Jover R M, Gutierrez J F et al, 2001. Preparation of
( ), crawfish chitin by in situ lactic acid production. Process
Biochem, 37: 229—234
Bhowmick R, Ghosal A, Chatterjee N S, 2007. Effect of envi-
ronmental factors on expression and activity of chitinase
genes of vibrios with special reference to Vibrio cholera. J
) Appl Microbiol, 103(1): 97—108
3 Esteban M A, Mulero V, Cuesta A et al, 2000. Effects of injecting
chitin particles on the innate immune response of gilthed
3.1 BR-3, seabream. Fish & Shellfish Immunology, 10: 543—554
35 pH 6.50, Hall G M, Silva S D, 1992. Lactic acid fermentation of shrimp
42h, pH (Penaeus monodon) waste for chitin recovery. In: Brine C J,
4, Sandford P A, Zikakis J P ed. Advance in chitin and chitosan.
London: Elsevier Applied Sciences, 633—638
Luis C A, Huerta S, Hall G M et al, 2002. Pilot scale lactic acid

3.2 BR-3 ,
pH 6.5, , =6%,

(  =10%)

3.3 BR-3 ,

fermentation of shrimp wastes for chitin recovery. Process
Biochemistry, 37: 1359—1366
Raa J, Gildberg A, Stroem T, 1983. Silage production-theory and
MRS ) practice. In: Ledward D A, Taylor A J, Lawrie R A ed. Upgrad-
BR-3 ing waste for feeds and food. London: Butterworths, 117—132
, Rao M S, Munoz J, Stervens W F, 2000. Critical factors in chitin
3.4 , production by fermentation of shrimp biowaste. Appl Microbiol
Biotechnol, 54: 808—813
Robert L M, Clemens K, Peterbauer K P et al, 1999. Expression
of Two Major chitinase genes of Trichoderma atroviride
(T. harzianum P1) is triggered by different regulatory signals.
Applied and Environmental Microbiology, 65(5): 1858—
1863
Shiraia K, Guerreroa I, Huertaa S et al, 2001. Effect of initial
glucose concentration and inoculation level of lactic acid

, 1997, . ,
31
, , , 2004.

,1:83—86
2007. bacteria in shrimp waste ensilation. Enzyme and Microbial

25(3): 66—74 Technology, 28: 446—452
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FERMENTATION OF LACTOBACILLUS USED FOR CLEAN PRODUCTION OF CHITIN
BASED ON SHELLFISH WASTE AS MATERIAL

ZHOU Xiang-Chi, LIU Bi-Qian, GUO Chun-Ping, WANG Ya-Jun

(Key Laboratory of Applied Technology of Marine Biology, Ministry of Education, Faculty of Life Science and Biotechnology,
Ningbo University, Ningbo, 315211)

Abstract Wastes from conventional chitin production pollute marine environment and ecology seriously. A new and
green procedure using Lactobacillus BR-3 from shrimp shell was developed in which few or nil waste was released. The
BR-3 strain was isolated from shrimp shell at the optimum cultural conditions of temperature, time, and original pH of
culture medium at 35 , 42h and 6.50 respectively. Factors affecting the production quality were bacteria biomass, con-
centration of glucose, and fermentation time were tested. The results indicate that the glucose or carbon source was the
restrictive substrate in the fermentation procedure at the conditions: bacteria biomass at 10° cfu, solid/liquid ratio 1 : 3,
glucose concentration 4.5%, temperature (35£2) , and fermentation time 3 to 4 days. The efficiency of de-mineral and

de-protein were 96.67% and 78.82%, respectively. The procedure produced quality chitin with ash content <6% equal to or
better than that produced with traditional methods. Moreover, all the protein, peptides, amino acid, fat, astacin, calcium

lactate could be reused for recycle. Therefore, the Lactobacillus fermentation method is an environment friendly and effi-
cient one to produce chitin from shrimp shell waste and could be applied in an industrial scale.
Key words Lactobacillus, Optimization, Fermentation, Shrimp shell waste, Clean chitin production



