56 B4 1Y) R TR ¥R \Vol.6 No.1
2006 4 2 J] The Chinese Journal of Process Engineering Feb. 2006
—_— 7’:"'- A /’_'— : —— ~ = :t A3 —‘I— _“‘, ,L:
SRk A RIBEMAE RS R MABRE - L-ZLER
T4 W RA
(AEmt e LRz ARl SR, et 2B dn T PR EE T sede 2, Jbst 100029)

B E. RHMWIREAREEAT L-FLIR, BSEiife TR RERR B pH R, 98T WM w24 ik

FEX) L-FLERA =52 M, B8 WU REIRE D 70~00 g/L I A28, =R, &AW sy il 3 92.68 g/g, 3.17 g/(L-h)Al
8.5x10" mL ™t Nt D IR L-FLIR A A, AR IR I RER,  [RIIN N F Tn R EEA,  L-JLIR
B AR PR AR HEF] 155 g/L, 95.5 glg, 1.64 g/(L-h)F1 96.9%. 1EARAE L—3 1 55 20K 5 1) [ I ] A A

AR, i TGS T SR,
KEIR: L-FMR, MUK n ks
HESHES: TQI2 SCRRFRIRED: A

1w &

RBEE A S L-FLIR 0 B Rl 3 B0 FL R A s
(Lactobacillus) 1Al 77 J& (Rhizopus)™. F AR %5 % 8 4 7=
L—FL1% b I R, A AT T2 RERE . WA 2k Stk

Sl RBARMG. WA, HAETT 00N, TR Tk
LA T R R A i

HATHEAM T L-FLIR R BRI B i i 4L
W B S 8 5 4 B ARG, Li 2500 Has 45 0
WIS ARAN S5 6, BE AN 4> B FLIR, 54 pH {H.
Gao S5O I LL BT RIS E, L-JLIR K. 135
4y Wik %) 8.18 gl(L-h)H1 0.69 gfg. ELE AW AT LI K™
WA, KRR L-FLRR I ARk, (HN TR
TR P AN A, SR T LR B R R L
FLIRIOWTIT A AR N 2, S ety <4 O ot I3 9
Hdl, L-FLERr=f k3] 103 g/L. =% 8200 5K h
PR, L-FLIRIKSE. j=Z55lik3) 136.8 g/L F11.71
g/(L-h). ZE G SR e s i £ B K 2 KA
T LR AR 0T FR 5k F) 140.3 gL, 0.94
g/g A1 1.95 g/(L-h). Bai 225 5 00 & 1 SRS, L—
FLIR & 135 R %53 ik #1] 210 g/L, 0.97 g/g Fi1 2.2
gl(L-h). LA EBFFUAEAE AN S B IR R B LU ST
SCr AT RERER L B RS e A OB Kwon 20T
G, FLRR I TP P BRSSO R BROAR o R I A
(1) 30% A, AT LA bl L, AT LSRR il E ok
R EERERY, 25 GIMEIEEA, fE0RF L-7LIR
7 PR [R] I R ARG A 7 A

Ui HEA: 2005-02-25, f&[E HER: 2005-04-22

XEHS: 1009-606X(2006)01-0077-05

2 M5 E

PR S FL O R 9 41 B PSR (Lactobacillus
LA-04-01), ABFITE 7 252215 2.

TR HYG-A FEIK(K BTk wks) ), 5L
REEGE BT AR 7 ) TR 2% A2 7)), SBA-40C LM
A HTA L AR ERE), IRV ER( EERF R A D).

FEORE: LA (R AR 2 A F), SR
(A el A wl),  ERIE(HEAEHIZ) ).

PR IR (%): HZRE 3, WERERY 1, M 1.5,
WL —SU0 0.1, TR 0.5, B BRIRES 2. W7 pH N
6.25, 108 °C “K & 20 min.

RIFREFEHE(%): T4 bE 3~18.5, SRIKMHE
(FH) 2.5, Tk 1. #75 pH Ky 6.25, 108 'C K14 20 min.

SRR A 7 R IR R th L 2R P I S
L, G ED 4 5N L5%MIMBER, 90 C/Kf#
20 h.

BRFRITVE s B EE R IR R IR SR R R i 5
%, 250 mL FEIFRE MR 100 mL. #2K 3 4 150 r/min,
pH 1557k 2 g CaCOg, HMUK TR, EHMIN I B I
Hopth R I FE AR 5 L R FREN BEAT, heiiF 3.5 L, 4
FEEEIH 200 r/min.  HHIEG )AL 73 KK JE R 50%1) CaCO;
FLH . 50%[11 Ca(OH), Ll 25% Mz K H BN K 1#
FEN, Al pH {EF3 2 F 6.25.

SN T A RER L3R I E 4 AR
SBA-40C B4 A= WA 143 BT,

PR B2 R YA 23 By« I3kt 5B ik
ML, VHEOTR IR SCER 1414 T

ELWE: Wx “973” H4eRWIH (%5 : 2003CB716002); % “863”7 J:4: ¥t MhIfi H (%' : 2002AA217022)
TEZRIN: THE@N977-), W, HMEILE WA, WiHorsed, AT ek, WA, MR AN, E-mail: tantw@mail.buct.edu.cn.



78 o LR R

%6

3 &R

3.1 BEMERMAE

K1 AR ST L-FLBR AR RS . KA N
(Yo): TMPHIZKE 3, GMIKMMI(T ) 2.5, EKFK 1. H
BIaT I, Hefpitly 10%0) e L-FLIR = it Heh
4 5%, HT AL, IR FefhE 15%
IS P B I P, E IR R 2, R I R

I 25+ e 30
E I S '% 12
5 20| Zz 1% 3
S [ Inoculation (%) | 20 o
8 15 —0o0— —m—10 ] o
a I . - —a—5 715§
—o— —e—15 | o
3 10p ./ ° c' 110 3
L 42 >
% 5l ? 45 %
3 s A i
- I 40
0 *Z\l\ L | L | L | L | L | L D\
0 5 10 15 20 25 30 35

Time (h)
1 R R B LTRSS

Fig.1 L-lactic acid production with different inoculations
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Fig.3 Comparison of fermentations supplemented with soybean
meal hydrolysate (SMH) and yeast extract (YE)
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Fig.2 L-lactic acid production at different temperatures
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Fig.5 Relationship between cell density and production of
L-lactic acid
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Table 1 Effect of initial glucose concentrations on L-lactic acid production

Initial Residual Fermentation The rate of glucose Yield Productivity Final cell density  L-lactic acid production
glucose (g/L)  glucose (g/L) time (h) consumed (%) (9/g)? [g9/(L-h)] (x10" mL™) (g/L)
32.0 0.0 11.0 100.0 0.88 2.64 6.0 29
50.0 0.0 14.0 100.0 0.89 314 75 44
72.0 0.0 20.5 100.0 0.92 3.17 8.5 65
90.0 0.0 275 100.0 0.93 291 8.0 80
115.0 0.0 34.0 100.0 0.91 2.50 75 85
127.5 0.0 35.0 100.0 0.90 2.30 7.0 90
142.5 7.5 73.0 94.2 0.89 151 7.0 110
162.5 10.0 107.5 93.9 0.87 1.09 6.0 118
185.0 30.0 120.0 81.9 0.87 1.02 6.0 123

Note: Temperature was 42°C, and pH was maintained at 6.25 by automatic addition of Ca(OH),; 1) Glucose consumed/total glucose added; 2) Yield of L-lactic

acid on total glucose consumed.
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Fig.6 L-lactic acid production fed with glucose only
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Table 2 Comparison of the batch culture of maximum L-lactic
acid production with fed-batch culture

Batch Fed-batch Fed-batch

culture culture 1Y culture 11?
L-lactic acid production (g/L) 1225 150 155
Residual glucose (g/L) 30 5 6
Yield (g/g) 0.87 0.96 0.96
Productivity [g/(L-h)] 1.02 1.05 1.64
Rate of glucose consumed (%) 81.9 97.1 96.9
Initial broth volume (L) 29 2.0 2.0
Final broth volume (L) 3.23 3.2 3.22

Note: Temperature was 42°C, and the pH was maintained at 6.25 by automatic
addition of Ca(OH),; 1) L-lactic acid production fed with glucose; 2)
L-lactic acid production fed with both glucose and SMH.
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Production of L-Lactic Acid by Anaerobic Fed-batch Fermentation by Lactic Acid Bacteria with
Soybean Meal Hydrolysate as Nitrogen Source

DING Shao-feng, TAN Tian-wei

(Key Lab Bioprocess of Beijing, Col. Life Sci. & Technol., Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The L-lactic acid production by anaerobic fermentation of lactic acid bacteria was studied. The effects of fermentation
conditions such as inoculation, temperature and pH neutralizer on the fermentation of L-lactic acid were determined. When the initial
medium containing 70~90 g/L glucose was used, the maximum L-lactic acid yield (92.68%) on total glucose consumed, L-lactic acid
productivity [3.17 g/(L-h)] and the cell final biomass (8.5x10” mL™) were obtained. A new promising nitrogen source, soybean meal
hydrolysate (SMH), can replace yeast extract (YE) completely in order to reduce the manufacturing cost of lactic acid. The maximum
L-lactic acid concentration (155 g/L) in fed-batch culture was obtained besides L-lactic acid yield, productivity and the rate of glucose
consumed were up to 95.5 g/g, 1.64 g/(L-h) and 96.9% respectively.

Key words: L-lactic acid; soybean meal hydrolysate; fed-batch fermentation



