Y TR ¥ Chin J Biotech 2009, November 25; 25(11): 1679-1683
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjp@im.ac.cn © 2009 Institute of Microbiology, CAS & CSM, All rights reserved

TR AR

L-

R, BTE HXE, KBE®, Ty

, 250353
2 , 100084

: R ERREDLABERA TR LB TR L B IR AP 4B, A L-SLB R In 5 4938 Ja,
BT = L-JLBR ey o b 2 38 e, 4 L-3LBRe9R & > 1.5 g/L it D-FLEBE R/ 24, R, L-SLBe =&, A2, 4
AR Z K, ZREF EF IR P AT L-ILBAFHE AR, 3 KIAFH LB A~ D- LB L4 E &

s L-fUB, D-JLB, RFHE, RRE, ILBd, KWiTH, A

Effects of cultivation conditions on the optical purity of
L(+)-lactic acid
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Abstract: The effect of cultivation conditions on the optical purity of L(+)-lactic acid produced by Rhizopus oryzae HZS6 was
investigated. The isomeric composition of lactic acid was influenced by the supplementation of L(+)-lactic acid to fermentation
medium. L(+)-isomer increased with the dosage, no D(-)-lactic acid was observed when the concentration of supplemented

L(+)-lactic acid in matrix was =1.5 g/L. However, the L(+)-lactic acid yield, biomass and glucose conversion rate decreased with

the dosage. With the same method, the supplementation of L(+)-lactic to substrate had no influence on isomeric composition of lactic
acid by Lactobacillus and Escherichia coli.
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Fig. 1 Effect of natural pH (m) on L(+)-lactic acid (e) and
D(-)-lactic acid production (A ) by R. oryzae HZS6 in 36 h.
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Table 1 Effect of addition of L(+)-lactic acid on the optical purity L(+)-lactic acid produced by Rhizopus oryzae HZS6

Cultivation conditions

iﬁﬁic“eln%i;‘fizie(g/m pH T°(°C) NH,NO;(g/L) é’}i? addition o 1@ of L-LA (%)  Time®(h) Max LA (/L) L-LA (%)
0 82.6 116 82.7 98.5
0.1 82.5 116 82.5 98.6
0.5 82.2 120 82.2 98.9
1.0 81.7 120 81.7 99.5

100.0 6.0 37 2.0 1.5 81.3 124 81.3 100
25 76.4 132 76.4 100
5.0 72.9 136 72.9 100
10.0 66.8 140 66.8 100

“Based on initial glucose concentration in media. ® Time in hours from inoculation to the maximal LA concentration arrived. ¢ T: temperature.
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Table 2 Effect of addition of L(+)-lactic acid on the optical purity L(+)-lactic acid produced by L. fermentum

Cultivation conditions

Initial glucose

< (o _ .. . a _ . B . b _ 0,
concentration (¢/L) pH T°(°C) L-LA addition (g/L)  Yield" of L-LA (g/L) Yield of D-LA (g/L) Time” (h) L-LA (%)

0 78.1 3.9 142 95.2
1.2 76.4 34 144 95.7
2.4 71.5 3.9 144 95.2
88.0 7.0 34 7.2 71.3 4.0 168 95.1
9.6 78.4 3.9 143 95.3
12.0 75.8 4.3 143 95.0

“Based on initial glucose concentration in media. ° Time in hours from inoculation to the maximal LA concentration arrived. ¢ T: temperature.
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Table 3 Effect of addition of L(+)-lactic acid on the optical purity L(+)-lactic acid produced by L. delbruckii

Cultivation conditions

Initial glucose

¢ (o _ er . a _ . _ : b _ 0,
concentration (¢/L) pH T°(°C)  L-LA addition (g/L)  Yield"of L-LA (g/L)  Yield of D-LA (g/L) Time” (h) L-LA (%)

0 79 34 144 95.9
2.4 76.3 33 168 95.9
88.0 7.0 34 6.0 71.3 4.4 168 94.6
9.6 75.8 4.3 168 94.6
12.0 74.6 4.6 146 95.0

“Based on initial glucose concentration in media. ® Time in hours from inoculation to the maximal LA concentration arrived. ° T: temperature
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Table 4 Effect of addition of D(+)-lactic acid on the optical purity D(+)-lactic acid produced by E. coli W3110

Cultivation conditions

Initial glucose

concentration (g/L) pH T°(°C) D-LA addition (g/L)  Yield of L-LA (g/L)  Yield®of D-LA (g/L)  Time" (h) D-LA (%)
0 1.25 12 145 90.6
0.12 1.25 10.7 145 89.2
0.6 1.25 9.2 145 88.0
50.0 7.0 37 1.2 1.24 6.6 145 84.2
1.8 1.24 6.8 145 85.0
2.4 1.22 4.4 145 78.3
6.0 0.9 1.3 145 59.1

“Based on initial glucose concentration in media. ® Time in hours from inoculation to the maximal LA concentration arrived. ¢ T, temperature
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