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Isolation and selection of lactic acid bacteria with potential probiotics

from traditional Thai local pickle products
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Abstract
Probictics are living microorganisms that benefit the host by adjusting the balance of microorganisms in the intestinal
system. This research aims to isolate and screen the lactic acid bacteria (LAB) that have probiotic potential from Thai

traditional pickles. The results showed that 30 Gram-positive bacterial isolates were obtained and 20 isolates among them
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were identified as catalase-negative bacteria. The results of the probiotic properties characterization of isolated bacteria
indicated that there were 9 isolates (SF1, SF2, SF3, GF1, GF2, MF3, MF4, MF5, and MF6) that can withstand the acid and
bile in the gastrointestinal tract, and 7 of them were able to digest both primary (sodium glycolate) and secondary
bile salts (sodium taurodeoxycholate). The results of the antibacterial activity against pathogenic bacteria of those 7
isolates were evaluated. It was found that all 7 isolates were able to inhibit the growth of Escherichia coli and Bacillus
cereus, whereas none of them was capable of inhibiting the growth of Staphylococcus aureus. The result of bacterial
adhesion property on the intestinal mucosa (mucin) showed that only 4 isolates (SF1, SF2, GF1, and GF2) were able
to adhere to mucin. The results of bacterial identification using DNA sequencing indicated that SF1 and SF2 isolated
from pickled spring onion were Lactobacillus plantarum HL-12 (100% identity), and GF1 and GS2 isolated from pickled

mustard green were L. fermentum NBRC 15885 (100% identity). The isolated LAB from this research could be developed

to be a starter for local pickle food products to increase the value of the product for community.
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Table 1 Lactic acid bacteria isolated from fermented foods.

fermented foods isolates Gram stain (positive) catalase test (negative)
pickled spring onions (SF) 10 10 7
pickled mustard green (GF) 10 10 6
mixed pickled vegetables (MF) 10 10 7
total 30 30 20
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Table 2 Survival rate of selected LAB in acid and simulated duodenum condition.

viable cell (CFU/mL)

isolates after treat with lysozyme incubate in simulated duodenum condition
starter +0.3% pepsin (1 hr) 1hr 2 hr 3hr
SF1 7.80x10° 4.90x10° 8.20x10 4.00x10 5.40x10
SF2 7.90x10° 2.40x10° 1.40x10° 4.70x10° 2.40x10
SF3 6.90x10° 6.40x10° 3.40x10° 1.90x10° 7.50x10
SF4 4.30%10" 3.80x10° 3.70x10° 1.70x10° nd
SF8 2.10x10" 2.90x10° 3.50x10° 2.50x10° nd
SF9 6.80x10° 4.20x10° 3.40x10° 3.90x10° nd
SF10 3.80x10° 7.20x10° 6.40x10° nd nd
GF1 7.90x10° 3.90x10° 5.70x10° 4.70x10 1.40x10"
GF2 6.90x10° 4.20x10° 3.60x10° 1.90x10° 1.30x10°
GF6 2.30x10" 2.90x10° nd nd nd
GF7 2.50x10" 3.20x10° nd nd nd
GF8 3.10x10" nd nd nd nd
GF9 3.70x10" nd nd nd nd
MF3 2.30x10" 4.60x10" 1.30x10° 3.40x10’ 3.80x10°
MF4 2.50x10° 2.80x10" 1.20x10° 1.50x10° 1.30x10°
MF5 7.90x10° 3.90x10° 2.70x10° 3.70x10° 1.20x10°
MF6 5.10x10" 6.50x10 3.70x10° 3.40x10° 8.30x10°
MF7 6.90x10° nd nd nd nd
MF8 5.10x10" 4.70x10 2.10x10° nd nd
MF9 6.30x10" 1.90x10° 1.50x10° nd nd

Note: nd = not detected

3. anudansolumsuaniaulilluadaan-
lalnsiag
annsnageunisuanieulolludtseai-
lalnsiagueide LAB 1 9 Talnian uanmnsuds
MRS TifsinAetinasaeas 0.5 Ineadannainng
RARNEUIUATNNIANAXNELTBYNABYNG WL
7138 LAB 4w 7 leliam (SF1, SF2, SF3, GF1,

GF2, MF3 uaz MF4) gnunsonanien ol ludaaai-

= , A O aday
1EI®?L@'&VI'&WNW?§]E@ELﬂ@@uqmwslﬁluﬂqimm@@u

1

ol

A a a . &
ﬂfﬂm@@mmﬂﬁuqm (sodium glycolate) Lnag

=

’Wa‘ﬂaﬁlqﬁ (sodium

Q

taurodeoxycholate)
aw@nd i (Table 3)
HANITNAARIADAARAIAUTIEINULAS
Pennacchia et al. (2004) ‘ﬁlW‘LI':"} Lactobacillus
anansniseylELens MRS HiRsinaerinmsesas

0.30 18 wazan9IEIUI8Y Jacobsen et al. (1999)
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Warhifie LAB wwaaeLn uatimnaflullslulesin
WL Lactobacillus AN 47 §NEWUE &11N90111618
NaUNAAMNENT IS asaY 0.15 WAz 0.30 WaNaNi
Erkkila, & Petaja (2000) £/991291191 L. sake LAY
Pediococcus acidilactici HANNANNITONUFABLNAS
& Al o v v v = P

YANIvAUANNENdUEesay 0.30 Wiatd 6 Hiedann
d"l o 1 v & s
@9 LAB sananadnnnsnasasesladludae avi-
lalnsiad LazaININLlIees Brennan, Wanismail,
& Ray (1983) Wuq L. acidophilus Whude LAB

o '

nendeluanlénasnyiuazdndlanantifnuse
A 021 a = o o 1 a a 6
naeunA InalAnudAtysiassuuann aaAuvised
Tuald evnadsunilmadaed L. acidophilus A9R
) ] o o a a o
doudaaiFullpsuasinmannaqdunidnnely

alduazdassnu lsaniinanan lsae

Table 3 Result of bile salt hydrolase activity.

bile salt hydrolase activity

isolates primary bile salt secondary bile salt

(sodium glycolate) (sodium taurodeoxycholate)

SF1 + +
SF2 + +
SF3 + +
GF1 + +
GF2 + +
MF3 + +
MF4 + +

MF5
MF6

Note: + = positive, - = negative

4. augansolududaianalsa
nantInageunsfudadenelsn wign

'Vlzﬂ 7 lelaian (SF1, SF2, SF3, GF1, GF2, MF3

Ay MF4) mmmﬁmﬁ%mmﬁmmmﬁy@ E. coli

way B. cereus W (enulelaannlsuenlsann

NAe93n) waznudnlitidme LAB lalaianlaias

1 [%
o

Nanunsndudanaasyreadannaay S. aureus 16
sauanalis (Table 4) a9l@inma LAB 914 7 laldan

Timpasuanainisnlunistinniziuiaywila

¥ v
o A

anld (Fndw) fald nanisfusaTdanagalalaay
= ac a o & a £
NIANNEIBSLLANET e TUNTe LAB NAAT
ANILNUNNTANEINNTATI9AN T LEINTLATEY
109 T09AUIEAeTe LAB WARAN9ELSINIg
a & A aed o = a ¥
|3 1L aqARYITEaU 7] Huivaneata 1Hun
a a ¢ s ' a a o
nanguvisd lalasiauilasaenlas gmnesu azdsia-
= ' aa a a
Alad lnesdfa waziuamesladu (De vuyst,
& Vandamme, 1994; Rattanachaikunsopon, &
Phumkhachorn, 2000) KWAZAINKANIINAABIT9FAY
ARAARDINLINNTINENNUIBY Jacobsen et al. (1999)
\ o VoA o a o -
natafelianaaaunguiuanliannuansdoed
avnaminlungui@ie Lactobacilus sp. NHAMUENTTR
dulisTuTain wudn @anaasunguiiuenliann
NARA T RN MU NaNN RS Ut Tanalin B.
cereus, E. coli Wag Listeria monocytogenes 154
o X - & .
waidlfansiasyaeTalungy S. aureus UaY S.
typhimurium Files Tunnsidellslulafnaneug
dos . . .
A lunnan1sAeenaunsvane @i LA1way DSM
12246 gunsndudadanageulfnnata taeifin
tFnudularIAEUNIUALIN A9 TBIN T UER
1 a a d’j 1 [~3 dsl =ﬂ|
11NN31 2 Raawmsaulyl asnglsfmudanuen

I'e

ana12ia e ndn wudn Hiivea 4 gawus

]

(10 10 @18Wug) a1N1TduUdansiazyea
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o
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1 mﬂﬁuﬁmmmﬁuﬁimﬂﬁﬁwmL%”a S.
typhimurium u@ﬂmﬂﬁ”l\/lishra, & Prasad (2005)
897431138 L. casei NCDC 17 gnunsniusha
ﬂ’n‘m‘aﬁ‘ﬂ;ﬂ‘ﬂ\nﬁﬁyﬂ S. typhimurium, B. cereus, E. coli
uay S. aureus WA FsanuanIAsesTiaeanaded
ALNNUIREIUBY Topisirovic et al. (2006) fiwuan
e LAB %15 maﬁuﬁ?ﬂmnmmuﬁuﬁqmmm

VNI VRUTR S. aureus WATLNAEWUS

]

ANNNT0gUEINITIA3TYIR9Ta B. cereus 1A

5 AdNAINIsoluNIsEALN s A ULEa Y

N19a b (mucin)

NANTNARALAINNEIN1TA lN3EANNL
Fufingu wudn letusiuiwaadaesusias
lalmaniimagaunist aniziufiagu laantsy
ledefineiaiulieanun Sifteq 4 lelnan
(SF1, SF2, GF1 WAy GF2) Aanunendannziy
Fauld sauansly (Table 5) n131ER9TuluANe
nagaUNnN1zRnveaniiaan 1 {lun1s 1l s
Wusaunuaes intestinal mucus (Tollon et al., 2007)
Fade LAB ¥ 4 laToian uenlfanninmaes
finatfiaiu AdlEina 4 leToan Tuviannsdn

nuunaiaaneiugsiall

Table 4 Antagonistic activity of selected LAB strains against pathogenic bacteria.

antagonistic activity against pathogenic bacteria

isolates

E. coli TISTR 887

S. aureus TISTR 029 B. cereus TISTR 687

SF1 + +
SF2 + +
SF3 +

GF1 + +
GF2 + +
MF3 +

MF4 +

Note; degree of inhibition; — = no clear zone (no inhibition) , + = clear zone = 8 mm (inhibition)

Table 5 Adhesion capacity to mucin of selected LAB.

isolates before mucin adhesion (CFU/mL)

after mucin adhesion (CFU/mL) adhesion activity

SF1 6.2x10°
SF2 7.4x10°
SF3 5.8x10°
GF1 2.4x10"
GF2 3.8x10°
MF3 2.9x10°
MF4 1.3x10"

2.7x10° +
3.2x10° +
nd
4.5x10 +
3.6x10' +
nd
nd

Note; — = no adhesion, += mucin adhesion, nd = not detected
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