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Screening of Halophilic Enzymes from Bacteria for the Application in Budu Industry
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ABSTRACT

Budu made in laboratory was prepared from Katak and salt in a ratio of
3:1, (w/w). Fermentation took place under the sun for 9 months. The samples were
taken during fermentation for microbiological analysis. There was an incresed in total
bacterial count at the early phase (0-2 months) on Sehgal and Gibbons Complex (SGC)
medium added with 0-25 %, (w/v) NaCl at 37°C for 3-7 days and slightly decreased at
the late of the fermentation (3-9 months). The number of bacteria producing protease,
lipase and deoxyribonuclease were the same as that of total bacterial count and
cultured on mM73 agar, DNase-Methyl Green Test agar and mSGC agar, respectively

at 37°C for 3-7 days.

Budu samples, collected from Budu made in our laboratory at the period ‘

of fermentation 0-9 months and factories in Sai Buri, Pattani province at a various time

were screened on SGC agar medium added with 0, 10, 15, 20 and 25%, (w/v) NaCl.
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The total number of bacteria were isolated from Budu made in the laboratory on various

NaCl concentrations were 57, 56, 33, 11 and 10 isolates and total number of bacteria,

isolated from factories were 15, 18, 12, 10 and 9 isolates, respectively. In addition, all_of

isolates _were screened for extracellular protease, deoxyribonuclease and lipase

production va spotted on mM73, Bacto Dnase test and mSGC agar medium added with
0-25% NaCl at 37°C for 3-7 days. A 95, 136 and 81 isolates were produced
extracellular protease, deoxyribonuclease and lipase, respectively. From these data,
selected_only 3 isolates which could produce high protease : FBU21217 (4.25),
LBU50301 (6.85) and LBU50502 (8.84); deoxyribonuclease : FBU41201 (5.12),
FBU41202 (3.70) and FBU41206 (2.22) and lipase : LBU20907 (7.69), FBU40007
(5.97) a_ndeBU50901 (5.29) on agar plates medium, added with more than 15% of
NaCl. All of these isolates were investigated for the optimum conditions of protease,
lipase and ribonuclease production in liquid medium: m73, SGC and mSGC,
respectively. Bacterial isolates:vLBU50301, FBU41201 and LBU20907 could produce the
highest protease, ribonuclease and lipase activities, respectively. In addition, the effect

of NaCl concentrations, pHs, temperatures and times for the production of these three

enzymes_were investigated. The highest protease activity of 0.045 AU from LBU50301
was cultured in M73 broth_medium added with 25% NaCl, pH 8.0 at 30°C for 120 hours,
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while ribonuclease and lipase activity of 12.25 U/ml and 46.50 U/ml from FBU41201
and LBU20907 were cultured in SGC and mSGC broth_medium, respectively. All_of

these enzymes production had the highest activities as same as conditions: added with
20% NaCl, pH 8.0 at 35°C for 72 hours.
Isolates LBU50301, FBU41201 and LBU20907 were studied for the

optimum enzymes activities: pH, temperature and NaCl concentration. [solates

LBUS50301 exhibited the highest protease activity: 6.0, 40°C and 15% NaCl. The optimal

conditions for ribonuclease activity_of FBU41201: 9.0, 60°C and 25% NaCl. While lipase
activity of LBU20907: 7.0, 40°C and 25% NaCl, respectively.
The stability of NaCl concentration, pH, temperature and metal ions for

those three enzymes activities were stable in non-NaCl and NaCl conditions, all of them

were higher activities at 4°C than 35 and 40°C. protease, ribonuclease and lipase were

stable at pH 7.0, 8.0 and 8.0 and '40, 45 and 40°C, respectively. Moreover, the stability
of metal ions for the all enzymes activity were stimulated by Ca2+ which showed higher
than 100% of residual activity and inhibited by Hg’ and Zn .

Identification by partial 16s rRNA gene sequencing of selected isolates
showed that LBU50301, FBU41201 and LBU20907 were identified as
Chromohalobacter sp. strain 08EPH117, Chromohalobacter sp. strain LY7-9 and
Virgibacillus sp. strain IDS-20, respectively.

Determination of RNA degradation of ribonuclease showed that
ribonuclease producing by Chromohalobacter sp. FBU41201 could be break downv RNA
into guanosine 5'-monophosphate (5'GMP), an important flavoring enhancer.

Budu fermentation was carried out by Katak (Anchovy fish) and salt in a
ratio of 3:1, (w/w) which divided by 6 experiments :v_without added halophilic enzymes
(control),'_added halophilic enzymes: added halophilic protease in the 0 month and
lipase in the first month (HPL,), added halophilic protease in the 0 month lipase and

ribonuclease in the first month (HPL;R;), added halophilic protease in the 0 month

lipase in the first month and ribonuclease in the second month (HPL;R,) and added

halophilic protease in the 0 month lipase in the first month and ribonuclease in the third

month (HPL,R3). Fermentation took place under the sun for 6 months. Chemical quality

analysis of Budu samples such as the pH value, color measurement, NaCl content,

formaldehyde nitrogen content, protein content, 5GMP content, free fatty acid and free
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amino acids content were investigated. The results indicated that pH values of all

samples were not significant different, the pH was between_5.64-6.18. While the color

changes in Budu during the fermentation found that HPL,R5; had the best color of Budu.
In addition, NaCl content was 27.07-30.60%. The formaldehyde nitrogen content of all
Evudu added halophilic enzymes: HP, HPL;, HPL,R;, HPL;R, and HPL;R; had higher
than the control (11.37-11.67 and 9.32 g/l, respectively). Similar result of Evudu added
halophilic enzymes samples showed protein content (11.18-11.80 g/I) higher than the

control (9.85 g/l). The HPL,R; was the highest amount of 5’GMP content (137.34 mg/l)

when compared to other experiments but it was lower than commercial of Budu,

fermented for 12 months (158.64 mg/l). The amount of free amino acid of HPL,
(6,272.22 100 mg/100 ml) was higher than the control (6,191.72 100 mg/ 100 ml).
However, glutamic acid is an amino acid, influence to good flavor of Budu. The glutamic
acid content of Evudu added halophilic enzymes samples were higher than control. In
addition, sensory tests were evaluated by using hedonic scale (9 levels), indicated that
HPL,R; had the highest scores of color, aroma, flavor and overall acceptance compared
to other samples and significant different compared to control at 95% confidence

interval (p<0.05). Moreover, Budu added halophilic enzymes samples had not scores

significant different compared to commercial of Budu. Therefore, adding of halophilic
enzymes: protease, ribonuclease and lipase during Budu fermentation could accelerate
protein hydrolysis for shorten fermentation and may lead to apply in Budu fermentation

for color, aroma and flavor improvement.
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