Y TR ¥ Chin J Biotech 2008, October 25; 24(10): 1729-1733
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjpb@im.ac.cn © 2008 Institute of Microbiology, CAS & CSM, All rights reserved

TEMRE BN KRR EEE R A4 ™= L-FLER

%‘%1@ %]Sm\ ;—[‘}ﬂ, AT ﬂ fg?ﬂﬂ? ?7}&\? Hl}?&x

BT KA a5 TR, &8 230009

H OE BdHMAYAARERALABSOERAARE, S MET ABKRE TR RET LM RE AL & L-L8Y
IEEM R EREY, BRARLBEIZARARA 120 g/L HEHAE, 3 /L A4, K'FNaJRERA 111, B 72h &, K
WEARTEAH BB LRI, AREKH 1.0 mm~2.0 mm, L8} L-FLE = T4 100.8 g/L, #] ZAB4LE A 84%. £
sk ek b, AR RARE B 24K IR E SR BRABE 16 dLoR, FFRLR R BE 24 h, sbi R AR EN G T 75%, L-ILE S
RIF/E 60.0 g/L vA L, RAREE LR HRT SRIFARE

K@ L-ILE, KRRE, BE, RRAKEB M, ELMBKRLEH

Repeated Intermittent L-lactic Acid Fermentation Technology
by Self-immobilized Rhizopus oryzae
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Abstract: In order to carry out the process of the repeated intermittent L-lactic acid fermentation by self-immobilized Rhizopus
oryzae, we investigated the effect of medium compositions on the morphology of Rhizopus oryzae. In submerged culture, fungi
can be grown as broths of freely suspended mycelia and pellets or clumps, the pellets can be immobilized by themselves. The
optimum medium composition for the first patch of fermentation was: 120 g/L glucose, 3 g/L NH4NOs3, 0.14 g/ KH,POy,
0.16 g/L NaH,PO, (the concentration ratio of K and Na* was 1:1). After 72 h fermentation, the physical form of Rhizopus
oryzae was mostly uniform pellet with the diameter of 1.0~2.0 mm, the concentration of L-lactic acid was 100.8 g/L, and the
conversion rate of glucose was 84%. During 16 batches of repeated fermentation, the L-lactic acid level was above 60.0 g/L

and the conversion rate of glucose was 75%. The fermentation time of every batch was 24 h.
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Table 1 Effect of the carbon source on morphology

Substrate Mycelial morphology

Liquefied potato starch Abnormal pellets (few)

Liquefied potato starch and
glucose (1:1)

Fluffy loose mycelium,
few pellets

Glucose Uniform small pellets

*2 ARBREMERESHRZNE
Table 2 Effect of the nitrogen source on morphology

Nitrogen Myecelial morphology

Ammonium nitrogen Uniform small pellets

Ammonium sulfate Fluffy loose mycelium
Abnormal pellets (few),

Urea cotton-like large lump
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Table 3 Effect of the concentration ratio of K" and
Na® on fermentation and morphology

L-Latic

K/Na* acid (g/L) Mycelial morphology
K* 97.2 Cotton-like large lump
9:1 97.2 Cotton-like large lump
4:1 98.1 Fluffy loose mycelium, (few)
3:1 99.6 Myecelium (few), abnormal pellets (many)
3:2 96.0 Abnormal pellets
1:1 100.8 Uniform small pellets1-2mm®
2:3 97.2 Uniform pellets3-5mm®
1:3 94.8 Uniform small pellets partly
1:4 93.6 Abnormal small pellets in a line
1:9 89.4 Abnonnfil small pellets in a line,

Cotton-like large lump partly

Na® 79.2 Cotton-like large lump

B1 HZKES
Fig. 1 Morphology of mycelia pellet-form
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Fig. 2 Stability of repeated intermittent fermentation by
self-immobilized Rhizopus oryzae
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Fig. 3 Pellet in the 4th repeated batch fermentation
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Fig. 4 Pellet in the 16th repeated batch fermentation
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Fig. 5 The curve of the first fermentation kinetics
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Fig. 6 Curve of the second fermentation kinetics
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Fig. 7 Curve of the 5th fermentation kinetics
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