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Survey and Collection of Halophilic Microorganisms in Thailand
Summary

Halophilic or halotorelant microorganisms including bacteria and yeasts play very important
roles in fermented foods production. To date, lots of strains were isolated and investigated about
their taxonomic and physioiogical characteristics by many researchers.

In this report, I isolated various microorganisms from fermented food samples in Thailand, by
different screening conditions from that of the ordinary isolation methods, expecting that
microorganisms possessing newly useful physiological characteristics for fermentation could be
isolated, and that they could be model microorganisms for studying on the adaptaion mechanisms
to various extreme environments.

One hundred and fifty four strains of bacteria and yeasts were isolated from 28 fermented food
samples collected in the east and south parts of Thailand. Twelve different screening conditions
were tested to isolate many microorganisms. Some of the isolates were identified (at genus level)
as popular microorganisms in fermented fobds, but the rest of them were not easily identified by
the ordinary identification methods and chemotaxonomic studies were needed for their complete

identification.
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i 28 NaCl conc.(%)

Pla—Ra (fermented fish) 2 5 ~ 24
Tai—Pla (fermented fish entrails) 3 14 ~ 25
Ka—Pi (fermented small shrimp paste) 4 14 ~ 29
Pla—Khem (salted Mackerel) 1 13 ~ 16
Hoi—Dong (fermented sea mussel) 2 T ~ 12
Kung—Jom (fermented shrimp) 1 4 ~ 11
Nam—Pla (fish sauce) 9 %k 26 ~ 28
Tao—Chieo (fermented soybean) 1 16 ~ 19
Bu—Du (fermented fish in liquid form) » 1 11 ~ 28
Pla—Thu—Khem  (salted Mackerel) 1 13 ~ 16
Salt for fish sauce production 3
— @ 1 BB FRE R
* @) 104 A %8 L1E
® 1B HRE LS+ 2B ER&B LB (2nd grade Nam—Pla)
@ 2h A REELE
®®® 2B REESTE 38
® 2 7 A REHLE
— ® 10 A #EE E1E (0 € 384)



{Pla—Ra)

Fresh water fishes ;

Pla—ka—dee (Trichogastor trichopterus),
Pla—cha—lard (Notopterus notopterus),
Pla—chon (Ophicephalus striatus),
Pla—Dug (Clarias batrachus)

are the most common varieties used.

{Ka—Pi)

Scale and remove the entrails
(head, tail and fins will be
removed in case of big fishes)

Mix with salt in the ratio of 3 : 1 (w/w)
and leave over night

By the next day, these fished will be packed tightly
in a small neck earthern jar, press and lock at the
neck of the jar with bamboo sticks and flood with
saturated brine. Keep for 15 days to three months
(the incubation period is depended on a requirement
to continue the next step).

Take out the fish from the jar
(some method wash and drain first)
and mix with ground roasted rice
in the ratio of 1 : 10 (w/w)

Repack in the jar as described above and flood with
brine, keep for more than 6 month (longer incubated
product will be a better—tasted “Pla—Ra“)

“Pla—Ra”

Small shrimp or fish

(Acetes sp., Myses sp., Copepoda sp., Lacifer sp.)

Mix with salt, 4 : 1 or 5 : 1 ratio, w/w

Place in bamboo basket overnight to drain

Spread on bamboo mat to dry in the sunlight

Grind to fine paste

Pack tightly in earthern jar or wooden tub

Ferment for at least 4 months

"Ka—Pi"

{Tai—Pla)

Fish entrails

(Mackerel, Restrelliger sp.)

Remove the stomach content

_out by pressing

Mix with salt in the ratio of 5: 1 (w/w)
Add a little of KNO,

Place mixture in a jar

and incubate for 20—30 days

"Tai—Pla"

{Nam—Pla)
Small Fresh Fish (Mostly Clupeoids sp.)

washing

Place in wooden or cement tank

|
Mix with salt, 3 : 1 (w/w)

Cover the top layer with salt
|

Remove flui(li from the top
of the tank after 3—4 days

I
Press the fish layers firmly
Ferment for at least 6 months

|
Expose to sunlight, 2—4 weeks
I

Filter
M 1
Liquid solid
|
"Extra Grade Nam—Pla” Add 30|% brine

Ferment, 3—4 months
Filter and bottle

I
"Nam—Pla"

M2—1 NEHCTILORBEERRE UK1) 1o31A)



{Bu—Du) {Tao—Chieo)
Marine fishes

| Whole soybean (50%) Wheat (50%)

Wash and Drain |
! Soak 12 hr. roast
Mix with salt 3 : 1t0 2.5 : 1 (w/w) | |
Some methods : add palm sugar, Steam or autoclave until soft grind
Coconut water and tamarind
Keep in earthern jar for at least Mix

3—6 months (Stir occasionally) Add start ‘A
starter of A. oryzae

grown on cooked rice
Raw Budu

Keep at room temperature (30C)

tamarind and lemon grass for 72 lhr' (KOJD

Boil until the fish meat

Add (some more) sugar

Pack in earthern jar and add

separated from fish skeleton with 20% brine to cover the Koji

and become colloidal I
Ferment 6—12 months

Filter and bottle '

l Pasteurize
"Nam-—Bu—Du” |
"Tao— Chieo”
{Pla—Thu—Khem} {Kung—Jom} {Hoi—Dong)
Pla—Thu Small fresh water shrimp

“Hoi—Malang —Pu”
(Rastrelliger chrysozomus) l X

R (Mytilus smaragainus)
I Wash and drain |

Mix with salt, 6 : 4 (w/w)

R the shell
| Mix with salt, 10 : 1 (w/w) emove ihe she

Ferment, 3 days
I Wash in brine (10% NaCl)

l Leave for 1 hr.
and in water
Sundry, 1 day | |

l Add ground roasted rice
. Drain off excess water
Packed in closed container 3 parts per 10 parts of shrimp

(about 80 days) l

Ferment 5—7 days
| 7 : 1 (w/w) and incubate 4—5 days

"Hoi—Dong”

Mix with salt in the ratio of

"Pla— Thu—Khem”
"Kung— Jom”

B2—2 IEYTILOREIERE (XHK1) HO5IRA) 20F
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oM R & & # SEEN R I N A MEY
(1) EHEREH NaCl 15% #=hn R — R 7L e S R R
(2) FEMERFH NaCl 15% &= n i &0 — T B SME AAHE
(3) E@ERKEH(pHI0) NaCl 15% #sjn i & BRI T v ) VRS
(4) M. R. S. #XHH NaCl 10% % bn ik i 355 VE FLAR B4
(5) M. R. S. XK NaCl 20% % hn i sd Mok
(6) Brigg's EAELH NaCl 10% #s bn BrR Wk
(1) Brigg's R NaCl 20% &1 i & Mk
(8) SGC X NaCl 25% #in AR IR R R S
(9) SGC EX# NaCl 25% &0 [ &0 2 SRy cys]
10 MYG EXEH NaCl 15% #n ;& T S5 4 P
1) M. R. S.EXEH Glucose 50% & hn i &4 e (REE) WARE
12 M. R S.EXK# Glucose 35% #s i Bt [r] +

OU LDz FRB A O 5 B W S h 5 SR 4 & LT, B124E Glucose DS OYH % &R E
R & LTG5, B, KpH, REHSBRE, B, Favk e ZLIvH I LeinnEr
Lhdo, SROSHEYHGSZ ERGEHESIR WL THEES R, NOBSCRMNTHZ L

&

L7,

OBZERIFREEHROT F=mFy 72 (ANX 1. S) KX hiToTe,

OSGC g Xk# (Sehgel, S. N. and Gibbons, N. E. : Can. ]. Microbiol., 6,

165, 1960)

Bt =+ 2 (Difco) 1.0g, »+ 3 7 (Difco) 0.75g, 7 = v — & 0.3g, KCI 0.2g,

MgSO, - TH.O 2.0g, FeCl, 0

-0023g, H:O 100ml

(pH 7.4
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BB | MAEDEE | FIBXKS | BEEEES sty (B - BE /O ENEEY) 5 B ' EFAB | £ B | B & F R
300 01 20 1 — 1 Staphylococcus sp. Pla—Ra DO|H3. 7.30| F+vz7y— | PRSEESEEN 1
300 01 20 1 — 2 Micrococcus sp. ” " 1" " " "
300 01 20 1 — 3 " " " " " " "
300 01 20 1 — 4 " Tai—pla @ " " " "
300 01 20 1 — 5 Bacillus sp. Ka—Pi @ " " " "
300 01 20 1 — 6 Micrococcus sp. " 1" " " " "
300 01 20 1 -7 " " " ® " " " "
300 01 20 1 — 8 " Pla—Khem 731 | 5=a—v " "
300 01 20 1 — 9 unidentified " n " " " "
300 01 20 1 — 10 Bacillus sp. Nam—Pla @ 8. 1| v—5%4 " n
300 01 20 1 — 11 unidentified " " ® " " " "
300 01 20 1 — 12 " " " @ " " " "
300 01 20 1 — 13 Pseudomonas sp. Ka—Pi @ 8. 6| F vV " "
300 01 20 1 — 14 " Pla—Ra ) " " " "
300 01 20 1 — 15 unidentified Tai—pla 8. T| A5 & =— " "
300 01 20 1 — 186 " Hoi—Dong ) [ " " "
300 01 20 1 17 " Pla—Thu—Khem T30 | FrvE27Y— " "
300 01 20 1 — 18 Bacillus sp. Nam—Pla 8.13| v—5F % " "
300 01 20 1 — 19 " " n ” ” " "
300 01 20 2 — 1 Vibrio sp. Ka—Pi 7.30 | F+ v &7V — | DEEEREHN2
300 01 20 2 — 2 " " " ® " " " 1
300 01 20 2 — 3 " Pla—Khem 731 | 5a—-v " "
300 01 20 2 — 4 unidentified " " " " " 1
300 01 20 2 — 5 Vibrio sp. Nam—Pla () 8. 1|v—5%++% " "
300 01 20 2 — 6 unidentified " " " " " "
300 01 20 2 -7 " " " ® " " " "
300 01 20 2 — 8 " " " @ " " " "
300 01 20 2 — 9 " " " " " " "
300 01 20 2 — 10 Vibrio sp. Ka—Pi @ 8. 6| F vty " "
300 01 20 2 — 11 4 " " " n " "

{300 01 20 2 — 12 " Hoi—Dong @ 8. T| A3 %8=— " "
300 01 20 2 — 13 unidentified Pla—Thu—Khem 7.30 | Fv v &7 — " "
300 01 20 2 — 14 " " " 1 1" " "
300 01 20 2 — 15 " Nam—Pla ® 8.13| v—3FF " "
300 01 20 2 — 18 " ” " 1 " " "
300 01 20 2 — 17 " " " ) " " " "
300 01 20 2 — 18 " " " D) " " " "
300 01 20 2 - 19 " " " " " " "
300 01 20 2 — 20 " " " [©) " " " "
300 01 20 2 - 21 " " " 1 " " "
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BEmEE | MevEE | FIBRKYS | BkERES NEWEY (& - B4 T X HNEEY) 5 B R NEFHAH | £ B ¥ KK F OH
300 01 20 3 -1 unidentified Ka—pi @I H 3. 7.30| F%vir7 VU — | FEERERENEN 3
300 01 20 3 — 2 " Pla—Khem 7.31|52—v " "
300 01 20 3 — 3 4 Ka—Pi 730 | FrvEr7Y— " 1
300 01 20 3 — 4 " Nam—Pla 8. 1| v—5%F+ " "
300 | 01 20 3 — 5 " " " " " " "
300 01 20 3 — 6 " " " [©) " " " 1
300 01 20 3 -7 " " " " I " "
300 01 20 3 — 8 " " " @ " " " "
300 01 20 3 -9 " " " " " " "
300 01 20 3 —10 " Ka—Pi @ 8. 6| F vy " "
300 01 20 3 -1 " " " 1 " " "
300 01 20 3 —12 " Hoi—Dong @ 8. 7| A3 4=~ " "
300 01 20 3 — 13 " Z " ” " " "
300 01 20 3 — U4 " Pla—Thu—Khem 7.30 | F+vET Y — " "
300 01 20 3 — 15 1 Nam-—Pla ® 8.13| v —5F« " "
300 01 20 3 — 16 " " " " n 7 "
300 01 20 3 - 17 " " " " " " "
300 01 20 3 — 18 " " " ® " " " "
300 01 20 3 —19 " " " " " " "
300 01 20 3 - 20 " " " @ " " " "
300 01 20 3 —21 " " 1 " " " "
300 01 20 3 — 22 " " " " " " "
300 01 20 3 — 23 " " " " " I I
300 01 20 3 — 24 " " " ©® " " " "
300 01 20 3 — 25 " " " " " 1 "
300 01 20 4 -1 Pediococcus _halophilus Tai—pla D 7.30 | F+ 27V — | TREEREEHNA
300 01 20 4 — 2 " " Ka—Pi D " " " "
300 01 20 4 — 3 Tetracoccus sp. " " D) " " " "
300 01 20 4 — 4 Pediococcus halophilus Pla—Khem 731 5=2—-v " "
300 01 20 4 — 5 " " Hoi—Dong @ " " " "
300 01 20 4 — 6 " " Kung—Jom " I " "
300 01 20 4 — 7 " " Pla—Ra 8. 6| FavAV " "
300 01 20 4 — 8 " " Ka—Pi (@ " " " "
300 01 20 4 — 9 " " Tai—pla @ 8. T| A5 & =— " "
300 01 20 4 — 10 " " Hoi—Dong ® " " " "
300 01 20 4 — 11 " " Nam—Pla ® 8.13| v—FF« " "
300 01 20 4 — 12 n " " n " " n "
300 01 20 4 — 13 unidentified " " I " " "
300 01 20 4 — 14 " " " " " " "
300 01 20 4 — 15 Pediococcus halophilus " " @ " " ” "
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300 01 20 4 — 16 Pediococcus halophilus Pla— Thu—Khem H3 7.30|F+»v27)— | oBEEEEHN4
300 01 20 4 — 17 " ” " 1 " " ] "
300 01 20 6 — 1 " " Ka—Pi [©) " " SRR RN
300 01 20 6 — 2 " " Hoi—Dong ® 731 5a—-v " "
300 01 20 6 — 3 unidentified Kung—Jom " ” " "
300 01 20 6 — 4 " Nam—Pla ® 8.13| v —5F % " "
300 01 20 6 — 5 " [ " ® " ” " "
300 01 20 6 — 6 Pediococcus halophilus Pla—Thu—Khem 7.30 | F+ v 2TV — " "
300 01 20 6 — 7 " " Pla—Ra 8. 6| FavERYV " "
300 01 20 8 — 1 unidentified [ " 730 F+ a7 — | BEREREMHNS
300 01 20 8 — 2 " Tai—Pla [§ [ [ " "
300 01 20 8§ — 3 Halobacterium salinarium Ka—Pi D " " " "
300 01 20 8§ — 4 " " " " " " 1 1
300 01 20 8§ — 5§ [ " " " I " I "
300 01 20 8 — 6 n " " " " 1 " ”
300 01 20 8§ — 7 " 1 I " " " 1 "
300 01 20 8§ — 8 " " " " 1 " 1 1
300 01 20 8 — 9 " " Nam—Pla [©) 8. 1| v—5++« " "
300 01 20 8§ — 10 ” " " " " ) 1" "
300 01 20 8 — 11 " " " " " " " "
300 01 20 8 — 12 " " " " ® " " " "
300 01 20 8§ — 13 unidentified " " 1 " " "
300 01 20 8 — 14 Halobacterium salinarium 1 " ® " " " "
300 01 20 8 — 15 " " " I " " " "
300 01 20 8 — 16 " " " ) 1 " " I
300 01 20 8 — 17 " " " 1 @ " " 1" 1"
300 01 20 8 — 18 " " " " " " 1 "
300 01 20 8 — 19 " " " 1 " 1 " "
300 01 20 8 — 20 unidentified " ] 1 " " "
300 01 20 8 — 21 Halobacterium salinarium salt " " " "
300 01 20 8 — 22 " " " ” " " " "
| 300 01 20 8 — 23 " " Pla—Ra @ 8. 6| FvHY " "
300 01 20 8 — 24 1 " Tai—pla @ 8. 7| A5 4=— " "
300 01 20 8 — 25 unidentified " [ " " " "
300 01 20 8 — 26 ” " 1" [€ 8. 8| Fa-vyaeo-} " "
300 01 20 8§ — 27 Halobacterium salinarium Ka—Pi 8. 6| Fa2viEY " "
300 01 20 8 — 28 unidentified Hoi—Dong 8. 7| A5 48=~— " "
300 01 20 8 - 29 Halobacterium salinarium Nam-—Pla ® 8.13| v—5F « " "
300 01 20 8 — 30 " 1 " " " " " "
300 01 20 8 — 31 1 1 1 " " 1 " )
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300 01 20 8§ — 32 Halobacterium salinarium Nam—Pla @ | H 3. 813|v—-5F% SRS RE S ENa 8
300 01 20 8§ — 33 1 " " 1 " " " "
300 01 | 20 8 — 34 ” 4 " " " " " "
300 01 20 8 — 35 ” " " " © " " " "
300 01 20 8 — 36 unidentified Tao—Chieo 8. 7| A5 4 =— " "
300 01 20 8 — 37 "o Bu-Du 8. 8| Fa-yys5-H " "
300 01 20 9 — 1 " Ka—Pi ® 7.30 | F+ v 70— | pHEEERELZENY
300 01 20 9 — 2 " " " " " " "
300 01 20 9 — 3 " Pla—~Khem 7.31| 53—V " "
300 01 20 9 — 4 Halobacterium sp. (?) Nam—Pla @ 8. V=5 F " 1"
300 01 20 9 — 5 " " " " " " " "
300 01 20 9 — 6 unidentified " " @ " " " "

| 300 01 20 9 — 1 " " " I " " "
300 01 20 9 — 8 " ' salt " " " "
300 01 20 9 — 9 " Hoi—Dong @ 8. 7| A5 %=— " "
300 01 20 9 — 10 Halobactertum sp.(?) Nam—Pla ® 8.13| v—5F+ " "
300 01 20 9 — 11 " n " " ® " " " "
300 01 20 9 - 12 " ” " " @ " ” " 7
300 01 20 9 — 13 unidentified " " " I " "
300 01 20 9 — U4 " " " @ ” " " "
300 03 20 10 — 1 Debaryomyces sp. Ka—Pi ®@ 7.30| F+ &7V — | HDEEREZSHENL
300 03 20 10 — 2 unidentified Nam—Pla 8. 1| v—5F+ " "
300 03 20 10 — 3 " " " D " " " "
300 03 20 10 — 4 Candida sp. Tai—pla @ 7.30 | FvvE7Y— " 4
300 03 20 10 — 5 " (?) Nam—Pla ® 8.13| v—5F« " "
300 03 20 10 — 6 unidentified " " ® " " " "
300 03 20 10— 7 " " " @ " " " "
300 03 20 10 — 8 " " " " " " "
300 03 20 10— 9 Debaryomyces sp. Pla—Thu—Khem 730 | FvvETV— " "
300 01 20 11 - 1 Pediococcus halophilus(?) Ka—Pi ® " " B F AN 1]
300 01 20 11 — 2 unidentified Pla—Khem 7.31| 52—~V " "
300 01 20 11 — 3 " Hoi—Dong @ " " " "
300 01 20 11— 4 " Nam—Pla @ 8. 1| v—5%+ " "
300 01 20 | 11 -5 " Hoi—Dong @ 8. 7| A5 X =— " "









