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Selection and utilization of lactic acid bacteria and tempe mold for

fermentation of fish by-product
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Abstract

The objectives of this research were to select lactic acid bacteria from Plaa-som samples
and tempe mold from Ragi tempe samples and use as inoculum in fermented fish by-product like
Plaa-som. The results revealed that 3 isolates of lactic acid bacteria, L1, L1, and P1 which were
isolated from Plaa-som samples showed anti-pathogenic bacterial effect against Staphylococcus
aureus and Escherichia coli. These 3 isolated were classified into genus level and their properties
were expressed as Lactobacillus sp., Lactobacillus sp., and Pediococcus sp., respectively.
Isolation of non-aflatoxin producing mold from Ragi tempe samples was studied. It was found that
Rhizopus oligosporus VA1 was selected. Utilization of the selected microorganisms to produce
Plaa-som from fish by-products was performed and the results revealed that the use of Rhizopus

oligosporus VA1 as inoculum exhibited higher protein digestion of Plaa-som fermentation from fish
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by-products than the use of mixed lactic acid bacteria, L1, L2 and P1. The pH value, moisture,
acidity, soluble protein, total protein, and degree of protein hydrolysis of this dried product were
5.30+0.01, 5.94+1.19%, 1.83+0.08%, 8.90+0.01%, 17.35+0.23% and 51.31+0.70%, respectively.

Keywords: Fish by products, Plaa-som, Lactic acid bacteria, Ragi tempe
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Table 1 Comparison of cell shape, cell arrangement and biochemical properties of the selected

isolates, L1 and L2 with Lactobacillus spp.

Properties test Lactobacillus spp. L1 L2
Cell shape Bacilli Bacilli Bacilli
Cell arrangement Streptobacilli Streptobacilli Streptobacilli
Gram Positive Positive Positive
Motility Negative Negative Negative
Catalase Negative Negative Negative
Casein hydrolysis Positive Positive Positive
Growth in 7% NaCl Positive/negative Positive Positive
Growth at 10°C Positive/negative Positive Positive
Growth at 45°C Positive/negative Negative Negative
Growth at pH 4.4 Positive/negative Positive Positive
Growth at pH 9.6 Negative Negative Negative

Table 2 Comparison of cell shape, cell arrangement and biochemical properties of the selected

isolates, P1 with Pediococcus spp.

Properties test Pediococcus spp. P1

Cell shape Coccii Coccii

Cell arrangement Tatrad Tatrad
Gram Positive Positive
Motility Negative Negative
Catalase Negative Negative
Casine hydrolysis Positive Positive
Growth in 7% NaCl Positive/negative Positive
Growth at 10°C Positive/negative Positive
Growth at 45°C Positive/negative negative
Growth at pH 4.4 Positive Positive
Growth at pH 9.6 Negative Negative
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3.3.3 nannstiassiannnmIanaaiiaesdandundeainanudiel 60 asreadaailung
48 2119 Wud1AY pH, TrunasAndn nea Tsiuazans TsAuieusn uazen degree of protein
hydrolysis 9891 a14ugmns 1 AA1iu 4.94+0.01 wariauas 557+0.51, 1.72+0.12, 1.63+0.16,
16.28+0.73 WAy 10.02+1.08 AuAAY Uadugns 2 FAnilu 4.63+0.14 uavdanas 571+0.44,
1.71+40.03, 2.12+0.03, 17.03+0.18 Uaz 12.43+0.23 Aua1A1 uazilardugns 3 HAiu 5.30+0.01

unriasay 5.94+1.19, 1.83+0.08, 8.90+0.01, 17.35+0.23 uaz 51.31+0.70 AINATAL (Table 3)
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Table 3 pH value, moisture, acidity, soluble protein, total protein, and degree of protein hydrolysis
of Plaa-som (Formula 1: control; Formula 2: L1+L2+P1 inoculum; and Formula 3: Rhizopus

oligosporus inoculum) which were fermented for 60 days and dried at 60°C for 48 h

Parameters Formula 1 Formula 2 Formula 3
pH 4.94+0.01° 4.63+0.14° 5.30+0.01°
Moisture content (%) 5.57+0.51° 5.7140.44° 5.94+1.19°
Acidity (%) 1.72+0.12° 1.71+0.03° 1.83+0.08°
Soluble protein (%) 1.63+0.16° 2.12+0.03"° 8.90+0.01°
Total protein (%) 16.28+0.73° 17.03+0.18% 17.35+0.23"
Degree of protein hydrolysis (%) 10.02+1.08" 12.43+0.23" 51.31+0.70°

abc

Mean in the same row with a different superscript letter are significantly different (p<0.05)
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Y a o

Fadu@eaninliinandusiinausdailzandaunay wiazdaunnl@dnnisl4d@e Rhizopus oligosporus
' > A P

va1 lundnaerinliidn pH Anasieandnianguatuanuasngui luuanGansauansin wilinnon

q

AII 1% o ' 1 1 1 a o o o aa o K o v a a ¥ ¥ 1 a A
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'
aaa o 1

wansinsiuadnaliedAynsaiandaauAelTunullsfivazanauazen degree of protein hydrolysis

Inudndandngns 3 A1gandnlandngns 2 uargns 1 AMNAIAL GIAA9INENTE Rhizopus

a a

oligosporus VA1 lutlan&ugns 3 mmimmamL@uvlfmﬁiﬁﬁ@maumﬂ;i@ﬂmmﬂ‘l,um:mumwﬁﬂd“m
mwaeandangandanisiiuuadiGensauannuazuunhilindrdelutandugns 2 uazgns |
ANNANAU HaN1sANENTlEdanA&asiU Chantharasophon et al., (2015) faneaudnide Rhizopus
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unnansMuuanGensauaninuuuiiendsreslalian L1, L2 uaz P1 uazuwuuldlindmelne
Uandui @A pH 1w 5.30+0.01 $a8aza09130 uANTYR N9m TUsRuazane TsRuiavns uay
degree of protein hydrolysis il 5.94+1.19, 1.83+0.08, 8.90+0.01, 17.35+0.23 uay 51.31+0.70
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