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Effects of different initial pH on shrimp by-products fermentation
incubated with Bacillus subtilis
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ABSTRACT: Objective To explore the regulatory effects of initial pH on histamine production and antioxidant
activity of shrimp by-products fermentation incubated with Bacillus subtilis. Methods After sterilization, the
by-products of Penaeus sinensis processing were inoculated with Bacillus subtilis and added with appropriate amount
of glucose under 37°C for fermentation. Then, the initial pH of fermentation was adjusted to 7.0-10.0, and the dynamic
changes of histamine content, pH, peptide concentration and amino acid nitrogen (AA-N) content were investigated
during 1-7 days of fermentation, as well as the antioxidant activity was determined. Furthermore, the associations
between various indicators were analyzed. Results The addition of 5% glucose solution significantly inhibited the
production of histamine. The initial fermentation pH affected the content of histamine and AA-N. When the initial

fermentation pH was controlled at 10.0, the histamine content of fermentation was as low as (17.54+2.64) mg/100 mL
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after 6 days fermenting, while the AA-N content was increased to (0.81+0.02) g/100 mL. Moreover, the fermentation

with initial fermentation pH of 10.0 demonstrated strong 1,1-diphenyl-2-picrylhydrazyl (DPPH) scavenging rate, total

antioxidant capacity and hydroxyl radical scavenging capacity. Pearson correlation analysis showed that the histamine

content of fermentation was significantly positively correlated with the peptide concentration (P<0.01), while

negatively associated with AA-N content, hydroxyl radical scavenging capacity and total antioxidant capacity

(P<0.01 or P<0.05). Conclusion In the fermentation of Penaeus sinensis processing by-products incubated with

Bacillus subtilis, adjusting the initial fermentation pH 10.0 can reduce the histamine content and increase the AA-N

content and the antioxidant activity. These results can provide a technical basis for the development of high quality

fermented products derived from shrimp processing by-products.

KEY WORDS: shrimp processing by-products; Bacillus subtilis; initial fermentation pH; histamine; amino acid

nitrogen; antioxidant activity
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Fig.l Growth of Bacillus subtilis under different fermentation conditions (n=3)
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Fig.2 Dynamic changes in histamine content and related indicators of fermentation broth under different initial fermentation pH (n=3)
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