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Figure 1. The effects of peptone, inoculum size, and CaCO; concentration on pellet diameter, pellet density, and biomass. (A) (C) (E)

represent CaCO, concentration 2. 0g/L and (B) (D) (F) represent CaCO; concentration 4. Og/L, respectively.
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Figure 2. The correlation between pellet interior structure and Lactic acid fermentation by R. oryzae (A. 0.6 £0.1 mm and 123 £0. 6 kg/m*;
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black part of the internal structure of the pellets represent hollow portions ;" X-axis: Pellet with different density and diameter;“ Represent the

compactness degree: blue was the most compact and pink was the loosest.
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Effects of pellet characteristics on L-actic acid fermentation
by Rhizopus oryzae

Huating Zhang', Ying Huang', Yonggian Fu'?

'Institute of Biomass Resources, Taizhou University, Taizhou 318000, Zhejiang Province, China

*College of Biotechnology and Pharmaceutical Engineering, State Key Laboratory of Materials-Oriented Chemical
Engineering, Nanjing University of Technology, Nanjing 210009, Jiangsu Province, China

Abstract: [Objective ] Effects of pellet morphology, diameter, density, and interior structure on L-actic acid
fermentation by Rhizopus oryzae were characterized for different inoculum sizes and concentrations of peptone and CaCO,.
[Methods] Different initial spore concentrations were inoculated in the preculture medium with different peptone and
CaCO, concentrations, and cultivated at 30°C for 36 h. Representative pellets were chosen for interior structure analysis
and Ldactic acid production. [Results] Inoculum size was the most important factor determining pellet formation and
diameter. Peptone concentration had the greatest effect on pellet density. L-actic acid production depended heavily on
pellet density but not on pellet diameter. Low-density pellets formed easily under conditions of low peptone concentration
and often had a relatively hollow structure. This structure greatly decreased production. The production of L-actic acid
increased until the density reached a certain level (50 —60 kg/m®) , which the compact part distributed homogeneously in
the thick outer layer of the pellet, and loose in the central layer. Homogeneously structured, denser pellets limited mass
transfer. CaCO, concentration only had a slight influence on pellet diameter and density. [Conclusion] This work
provides the insight into pellet structure and its relationship with productivity.
Keywords: density, Ldactic acid, pellet characteristics, Rhizopus oryzae
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