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Abstract

The objective of this research is to isolate salt-tolerant bacteria for pickling-wastewater
treatment. Salt-tolerant bacteria were isolated from wastewater and soil samples from pickle
factories, and from salted food samples, Chiang Mai, Thailand. Thirty-four bacterial isolates were
achieved. Growth of all isolates in different salt concentrations (0-25 % {(w/v)) was tested. Ten
isolates with the broad range of salt-tolerant property were selected and cultured in pickling
wastewater for three weeks. The efficiency of the isolates in wastewater treatment was measured

»0y reduction of FCOD and BOD. Three potential isolates; S,B,, W,B,, and S,.B, were found to
reduce FCOD from 7,920 mg/L to 857, 1,118, and 1,324 mg/L, and BOD from 6,300 mg/L to 686,

894, and 1,059 mg/L, respectively. The three isolates, S,B,, W.B, and S;B, were identified as
Bacillus cereus, Pseudomonas fluorescens, and Erwinia cupripedii, respectively. The optimum pH
and pickling-wastewater concentration for each isolate were determined. The optimum pH was 6
for Bacillus cereus, and 7 for Pseudomonas fluorescens and Erwinia cupripedii. The optimum
wastewater concentration for all three isolates was 100 %. The powder preparations of the three

isolates were found to be as efficient as liquid preparations in pickling-wastewater treatment.



i
Executive Summary

Wastewater from pickle irlldustn'es normally has high concentration of NaCl, low pH, and
high COD concentration. The normal biological wastewater treatiment processes are unable to
purify pickling wastewater, as growth of microorganisms is strongly inhibited by the high salt
concentration and low pH. The objective of this research is to isolate salt-tolerant bacteria to be

used in pickling wastewater treatment.

. The research is carried out by isolation of salt-tolerant bacteria from pickling wastewater,
soil, and salted foods collected in Chiang Mai, Thailand, using a halophilic agar medium
containing 5 % (w/v) NaCl. Growth of the obtained isolates was then observed in media containing
5, 10, 15, 20, and 25 % (w/v) NaCl for seven days by means of optical density measurement at 660
nm. The isolates that displayed growth in a broad NaCl-concentration range were used in further
investigation of their potential for wastewater treatment. This was conducted by culturing the
isolates In pickling wastewater and reduction of FCOD and BOD was analyzed at three-day
intervals for three weeks. Salt-tolerant bacteria that have high potentials for wastewater treatment
were further determined for their growth rate, characteristics, and identification using biochemical
characterization. The optitmum pH and wastewater concentration for these bacterial isolates were
also identified by culturing in pickling wastewater adjusted to pH to 35, 6, 7, and § and pickling
wastewater concentrations at 50, 75, and 100 % (v/v). FCOD, S8, TS, and TVS values were
measured every four-day for sixteen days. Selected bacterial isolates were then prepared into a
powder form. The efficiency in treating pickling-wastewater of the powder preparation of the
selected isolates was studied in comparison to the liquid preparation, through the analysis of
FCOD and BOD every four day for sixteen days.

The results showed that thirty-four isolates of salt-tolerant bacteria were obfained from
wastewater (3 isolates), soil (28 isolates), and salted foods (3 isolates). After further inv&stigatilon
of their growth in media containing different salt-concentration, ten isolates with a broad range of
salt-tolerant property (8 isolates from soil sample : §,B,, $,B,, 8,B,, §,B,, $,B,, §;B,, §,B,, $;B,
and 2 isolates from water sample: W,B,, W.B,) were selected. These ten isolates were cultured in

pickling wastewater for three weeks and their potential for wastewater freatment was observed.



The results showed that all isotates can reduce FCOD and BOD in wastewater but three isolates
(8,B,, W,B,, and §;B,) were shown to have high efficiency in reducing FCOD and therefore were
selected for further studies. The isolates S,B,, W,B,, and $,B, reduced FCOD from 7,290 mg/L to
857, 1,118, and 1,324 mg/L, respectively, and reduced BOD from 6,300 mg/L to 686, 894, and
1,324 mg/L., respectively. All three isolates were identified using biochemical tests (AP 50
CHB/E media for W,B, and conventional biochemical methods for S,B, and S;B,). The results
showed that 8,B,, W,B, and S;B, were Bacillus cereus, Pseudomonas fluorescens, and Erwinia
cupripedii , respectively. All three isolates had lag phase of 1-9 hours and log phase of 9-12 hours.
The optimum pH was determined as 6 for Bacillus cereus, and 7 for Pseudomonas fluorescens and
»Emim'a cupripedii. The optimurn wastewater concentration for all three strains was 100%. The
powder preparation of all three strains showed similar result to the liquid preparation in wastewater

treatment.
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ar o ol L _ fad r A o 1
penwaiiva vindubiammsnsy  Taemsiadinsganduudslaamiosianinisge-
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fu 7 uddenenieanuemedh Il luviagdany Blufigangifes Wunat 21 Su Tag
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2. mamareuniswiyvewmuaiBemusuusazlelsanfidaurnldilornmazeniivas
spduanfin 0 - 25 WediFud (wiv)
dovuunfiFousios lo Tsandausn WWuasi IfuSqniudaninms  Cross  streak
plate technique mﬁwmiﬁnmmsm?aﬂaméﬂuamw Halophilic broth ftindeiiiudau
wanfiszdunuduiy 5,10, 15,20 uay 25 Weddud mwdey dhuszoznen 7 Tu A
gamgd 37 esusador wamalugil 7) uasamnsniyfiuniosiammsganduu
(Spectrophotometer) AAIIETIAAMLEY 660 1lums WamsuaaoITuADuTinan A
# 2 ueramnsesadendeuuniiGomufufinuanuin 8 ludenshdwn 10 leTv-an

Auuvafifhidensoldendu 8 lolsan fo Ao 5,8, S.B, , $.B,, S,B, , B, , S,B, ,

=1 L

» W
S8, uaz S,B,nazdluuunfiGondausnldnmi2 lelman w,B,, W,B,

o 1 - o A 4 d » - w
MITHN 2 mmsqﬂnnuuﬁmmmmaﬂﬂu 660 ‘mTuumwaawaﬂﬂ’rmmu‘i’fuvmmaaszﬂu

AN 9
swaie anududuvasnde auodidum)
0 5 10 15 20 25

W B, 0.82 1.098 0.339 0.185 0.127 0.057
W,B, 0427 1006 0.606 0278 0.061 0.053
WB, 0222 0.788 0.884 0.408 0233 0315
§,B, 0.283 0.69 0718 0.104 0.i08 0.025
8,8, 1.065 0.577 0412 0.083 0.018 0.002
SzB| 0.163 0.62% 0378 0.017 0.096 0.045
8B, 0.113 1.129 0.182 0.069 0.07 0.106
SJBJ 0.906 0.821 0.666 0.02 0.083 0.021
8,8, 0.709 0.88 0.308 0.142 0.079 0.149
$.B, 0,865 0471 0367 0.623 0.219 0.129
8,8 0618 0.8 0.275 0.259 0.152 0.085
STB1I 0.422 0.68 0.427 0.253 0.121 0.084
§,B, 0.594 0.426 02 0338 0.132 0.045
S8, 0.928 LU 0.631 0.413 0.138 0.044
5B, 0.57 0354 018 0.094 0,154 0.04
S,B, 0.745 1.197 1.179 1.029 0.228 0.111
S,B, 0.476 0.807 0.941 0.185 0.158 0.132
S,B, 0.425 0.461 0.482 0.302 0.122 0.018
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Abstract
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