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Production of lactic acid from distillers grains hydrolysates by
Rhizopus oryzae LS-1
TIAN Yan-hua' ,REN Hai-wei’" ,LIU Na-li'
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Abstract: Distillers grains,one of the lignocellulosic biomasses riched in cellulose and hemicellulose , was used as
an economically attractive carbohydrate feedstock for production of lactic acid by saccharification and microbial
fermentation processes. The aim of this study was to investigate the possibility of lactic acid production from
distillers grains hydrolysates by the mutant strain Rhizopus oryzae LS-1 and to optimize the biological conversion
of reducing sugars into lactic acid to evaluate the culture conditions. The effects of factors such as inoculations
size,CaCO, addition, pH value and fermentation time on the lactic acid concentration and the reducing sugars
utilization rate were researched by the method of orthogonal experimental design.In addition,the sugar metabolism
of Roryzae LS-1 was also studied. The results show that R oryzae LS-1 has the capability to utilize xylose or
glucose as carbon resource, furthermore there are synergic and complementary actions during the coexistence of
both sugars. The cooperated operations of metabolism was beneficial to the bioconversion of lignocellulosic
biomass for lactic acid production. Fermentation results show that ammonium chloride is the most favorable
nitrogen source for lactic acid production, the optimal fermentation conditions are inoculation size of 3.0% seed
culture,CaCO, addition of 80g + L', fermentation time of 96h and culture pH of 6.5.Under optimal conditions,
13.27g/L lactic acid was produced and the sugar conversion rate reached 79.61% . This study provided an
encouraging means of producing lactic acid from lignocellulosic resource such as the low-cost distillers grains. It
was concluded that the fermentation technics for the production of lactic acid from distiller grains was worthy to be
developed on a large scale.
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Table 1  Factors and levels of the orthogonal tests
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. BpH ©
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Fig.1  Sugar metabolism of Rhizopus oryzae 1.S-1
for different carbon sources
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Fig.2 Effects of nitrogen sources

on the fermentation of lactic acid
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Fig.3 Effects of pH on lactic acid concentration

and total sugars utilization
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Table 2 L,(3*) Orthogonal design and experimental results
A CaCO, B ol C (%) D
(4
(gL P (h) (gL (%)
1 1(70) 1(5.5) 1(2.0) 1(84) 724 64.82
2 1 2(6.0) 2(25 2(196) 8.96 70.09
3 1 3(6.5) 3(3.0) 3(108) 9.29 80.77
4 2( 80) 1 2 3 8.62 70.88
5 2 2 3 1 9.25 76.37
6 2 3 1 2 12.15 69.25
7 3(90) 1 3 2 12.79 77.37
8 3 2 1 3 8.07 58.32
9 3 3 2 1 7.96 64.48
K, 8.5 9.6 9.2 8.2
K . . 8. 11.
Kz o9 8.8 > . D>C>A>B
3 9.6 9.8 104 8.7 . A,B,C,D,
R 1.4 1.0 1.9 3.1
k, 71.9 71.0 64.1 68.6
k 72.2 68.3 68.5 72.2
; C>A>D>B
3 66.7 71.5 78.2 70.0 * A,B,C,D,
r 5.5 3.2 14.1 3.6
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Table 3  Variance analyses statistical data on the factors of lactic acid concentration

F
CaCoO, (gL 3.672 2 1.836 0.214 0.824
pH 1.768 2 0.884 0.103 0.907
(%) 5.799 2 2.899 0.338 0.747
(h) 17.152 2 8.576 2.985 0.253
818.563 9
:p<0.05 ( ) o
4
Table 4  Variance analyses statistical data on the factors of the reducing sugars utilization rate
F
CaCoO, (g°L™") 56.433 2 28.217 3.074 0.245
pH 18.361 2 9.180 0.889 0.529
(%) 309.905 2 154.952 16.879 0.056
(h) 20.644 2 10.322 1.124 0.471
44834.957 9
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Optimization of preparation process of
collagen oligopeptide from puffer fish skin
GUO Hong-hui, HONG Zhuan' ,ZHANG Yi-ping, CHEN Si-jin, LI Huang-ting

( Third Institute of Oceanography State Oceanic Administration, Xiamen 361005 , China)

Abstract: The best preparation process of collagen oligopeptide from puffer fish skin by two - step enzymatic
hydrolysis was studied.Taking hydrolysis degree and molecular weight as indices, the hydrolysis conditions were
optimized by the single factor experiments and orthogonal tests. The results showed that the first—step optimal
enzyme was fish scale collagen hydrolysis special enzyme or trypsin and the second -step optimal enzyme was
acid protease.The optimal hydrolysis conditions of acid protease were found to be reaction at 50°C and pH of 4.5
for 8h with protease concentration of 2%.The molecular weight of prepared collagen oligopeptide ranged from 100u
to 600u.The collagen peptide,ash and water content of the lyophilized sample was respectively 94.0% ,0.71% ,and
5.2%.
Key words: fish skin; collagen oligopeptide; hydrolysis degree; orthogonal test
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