Rhizopus oligosporus AND Lactobacillus spp FERMENTATIONS FOR CHITIN
EXTRACTION FROM CRUSTACEAN WASTES AND AGRICULTURAL BY
PRODUCTS.
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Introduction. The biological extraction of
chitin from fisheries by-products, such as
shrimp, is performed by bacterial cultures,
which purifies the biopolymer by production of
organic acids with a very low consumption of
water and energy. This process is cIa|med as
an alternative to chemical extraction. ' Highly
produced agricultural by product, corn cobs
are rich in sugars that are used as carbon
source for fermentation’ Herein the
combination of lactic acid bacteria as
acidifying  microorganisms; as well as
proteolytic fungi Rhizopus oligosporus (R)
have been studied for the biological
extraction of chitin using corn steep liquor
(CSL).

Methods. Fermentations were carried out at
30°C during 192 h with shrimp wastes and
varying the carbon source for levels of CSL
and glucose (10%,20% and 30% wt/wt). The
type of starter was evaluated usmg one stage
of Rhizopus oligosporus (10 spores/ml) (72
h) or in two stages fungi during the first 72 h
and second stage with Lactobacillus spp (L)
(5% v/wt) for other 120 h. The sugars in CSL
were determined by HPLC.® Demineralization
(DM) and deproteinization (DP) were
determined by measuring ash and protein
contents, respectively. pH and total titratable
acidity (TTA), sugars and organic acids
(HPLC) were determined. As well, chitin was
characterized by ATR-FTIR spectroscopy.
Results. The sugar composition in the CSL
was glucose (24%), arabinose (6%) and
galactose (70%). On the contrary of previous
studies, galactose was found as the main
sugar contained in CSL instead of xylose.”**
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Fig. 1. DM percentages determined in fermentations with
R, L starters in one or two stages at various levels of
sugar (10%, 20% and 30%).

Fermentations with added 20% of sugar
(glucose or its equivalent in CSL) and R in
one stage of 72 h and R followed by L (120 h)
produced the lowest pH and the highest DM,
DP, lactic acid and acetic acid concentrations
(Fig. 1, Table 1).

Table 1. Chemical composition of shrimp fermentations
with added 20% of glucose employing one stage of R or
in two stages with L.

Treatment Fermentation | DP(%) DM(%) Lactic acid Aceticacid
time (mmol/g) (mmol/g)
72h/120h 79.6 +9.6 64.11+0.72 0.487 + 0.01 0.002 + 0.0005

R 72h 78+6.1 66.27 + 0.16 0.306 + 0.04 0.0018 + 0.005

The sugar consumption was higher than 98%
for all the conditions tested in the
fermentations (Fig 2).
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Fig. 2. Sugar consumption within fermentation at various
levels of sugar
Conclusions. The use of a highly proteolytic
microorganism such as Rhizopus
oligosporus, alone or in combination with
lactic acid bacteria achieved DP and DM.
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