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LACTIC ACID FERMENTATION BY IMMOBILIZED A CTOBA CILLUS
DELBRUECKII CELLS USING CELLULOSIC HYDROLYSATE

SHEN Xue- liang, XIA Liming
( College of Materials Science and Chemical Engineering, Zhgiang Unwersity, Hangzhou 310027, China)

Abstract: Cellulosic material is the most abundant renewable cathon source in the world. Using cellulosic hydwlysate nsead
of starch for lactic acid production is meaningful. Lactobacillus delbrueckii cells were immobilized by entrapped nto cal cium
alginate gels. The immobilized cells were quite stable, and could utilize cellulosic hydmwlysate to produce lactic acid efficier
ly. Optimun fementation temperature was 48 ‘C, and wheat bran hydrolysate could promote the production of lactic acid ob-
viously. Comparing with free cells, the fermentation tem of immobilized cells was shortened, and the yield of lactic acid could
reach 90. 1% on cellulosic hydrolysate from com cob. During 16 repeated batch fementation processes, average yield of lac-
tic acid was 88. 6% using the immobilized cells on cellulosic hydrolysate. Continuous fermerntation process was carried out in

a 250 mL colunn reactor with immobilized cells on cellulosic hydrolysate, the lactic acid yield and production efficiency un-
der 0.12 h™ ' dilution rate were 80.2% and 4.97 g/ (Fh) , respectively.
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1.1
( Lactobacillus delbrueckii ),

1.2
( ) ,
3h,
(100 g/ L) :
[3] [4]
50CpH 4.8
55.3 ¢/ L,

, 110 C

851U,

1.3
60 ,

1.4

1.4.1 #FEHE
1 000 nil.

1.4.2 REEEAHRA 1 000 mL,

MgS04 0.5 g, NaCl 0. 1 g, KH2PO4 0.5 g,

1.5

20 g, 10 g,

5S¢,

2% \ \
2.5~ 3 mm , 4 C
16
1.6.1 Bl ftomfosh 358
1.6.2 & HH5MKEE
48 h, ,

250 mL 150 mL

1.6.3 &4 AB% 250 mL (

, , 48T

1.7

1.7.1 BEgiEn e IUPAC
1. 0 Bmol
2.0 Hmol

1.7.2 #EE0E DNS(3, 5-

pH
50 'C pH

: 20% . 4T

B : ) 1%  HxS04

20U

5.0 ,

4.8 48 h,

10 g, MgS04 0. 5 g, NaCl 0. 1 g, KH,PO4 0.5 g,

10 ml( )
CaCO; pH 5.0
15~ 20 h, 10 min(4 °C, 5 000 r/ min),

1%  CaCh ,
10h

, 48 T 16~ 18 h,

30 mL , 438 °TC

80 mL ,
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Fig. 1 Time courses of lactic acid fermentation of
' ’ cellulosic hydwlysate with immobilized cells
’ and free cells of L. delbrueckii
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Table 1 Effects of temp. on lactic acid fermentation
48 h 1 of cellulosic hydmwlysate with immobilized
' q L. ki cells
48 C, ’ delbrueckii cells
: /c /e (L) 1%
’ ’ 90. 1%; temp.  residual glucose conen. lactic acid concn. lactic acid yield
50 C , 89. 5% 44 4.5 %.3 70.3
, 46 2.97 41.6 80.6
o 48 1.4 46. 5 90. 1
(50 C) ,
50 1.8 46.2 89.5
) 52 2.63 2.2 81.8
2.3 100
’ ’ 5 § 90
P g 80
&
( 2), & 70
10 mL/ L ’ 90. 1% N 60 1 I L L ' )
4] 2 4 6 8 10 12
’ Bk B AR MR I /(mL - L7
2.4
) 2
’ 16 g HFg.2 Effects of wheat bran hydrolysate
, 88. 6%, on lactic acid fementation of

2.5

cellulosic hydmwlysate with imme-

bilized L. delbrueckii cells
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2
3, Table 2 Results of repeated batches fementation of cellulosic
hydmwlysate with immobilized L. ddbrueckii cells
/(g™ /(4N /%
- ’ bat ches residual glucose conen. lactic aci concn. lactic acid yield
0.12 h , 1 128 44.3 85.9
2 1.32 44.5 86.2
’ 3 0.95 45.7 8.6
, 4 0.89 46.3 8.7
5 1. 16 45.2 87.6
3 6 0. 67 45.6 8.4
7 1.07 46.1 8.3
8 0. 54 46.5 0.1
3.1 9 0.36 46.6 2.3
10 0.73 45.8 8.8
’ 11 0.95 45.3 87.8
12 1.24 45.5 8.2
13 1.13 44.6 8.4
3.2 ’ 14 0. 82 46.0 8.1
s 15 0.61 46.4 9.0
B 16 0. 49 46.7 N. 5
48 C,
s D. 1%
3

Table 3 Resuls of continuous fermentation at different dilution rate of cellulosic hydrolysate with

immobilized L. delbrueckii cells

/h! (g /(g™ 1% /1 glh)~ ']
dilutbn rate residual glucose concn. lactic acid concen. lactic acid yield production efficiency
0.08 3.8 43.5 84.3 3.48
0.10 5.16 2.6 82.6 4.26
0.12 6.72 41. 4 80.2 4.97
0.14 8.95 36.1 70.0 5.05
0.16 11.6 31.2 60.5 4.99
3.3 , , , 16
88. 6%
3.4 : 0.12h" " |

80.2%  4.97 g/ (Ih)
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