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Abstract

The objectives of this research were to study: 1) nutrition values such as the content
of protein, carbohydrate, fat, ash, moisture, calcium and phosphorus from various types of
fresh and fermented fishes and 2) determine the number of pathogenic microorganisms such
as Salmonella sp., Staphylococcus aureus, Escherichia coli, Bacillus cereus, Clostridium per-
fringens, yeast and fungi from different types of fermented fishes from Ethnic groups of 1)
Thai-Laos, 2) Thai—-Khmer and 3) Thai—Kui. AOAC methods were used to analyze nutrition
values and pathogenic microorganisms. The results showed statistical significantly different in
nutritional values (p < 0.05) when fresh fish, fermented fish (Jullien’s mud carp and Catfish), pickled
fish (Minnow and tight fish) and sour fish and fermented rice (Carp and Tilapia) were analyzed.
Protein and fat values in fresh fish were higher contents than all fermented fish, pickled fish
and sour fish. The amount of carbohydrate, ash, moisture, calcium and phosphorus of fresh
fish were less than fermented fish and pickled fish. The calcium and phosphorus values
between fresh and fermented fishes were different (p < 0.05), but these amount showed no
statistical significant different (p > 0.05) when fresh fish and sour fish and fermented rice were
compared. Pathogenic microorganisms such as Salmonella sp., Bacillus cereus and
Clostridium per-fringens were not found in fermented fish product. However, Escherichia coli
was found in Minnow pickled fish (Thai—-Khmer), Tight pickled fish (Thai—Kui), Tilapia sour fish
and fermented rice (Thai-Laos) and Carp sour fish and fermented rice (Thai—Kui). Furthermore,
16.66 % of Tight pickled fish (Thai—Kui), Tight pickled fish (Thai—-Khmer), Carp sour fish and

fermented rice (Thai—-Khmer) and Tilapia sour fish and fermented rice (Thai—Kui) were found
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Staphylo-coccus aureus. Number of yeast and fungi in fermented fish products were found

between 1.23x10%-9.26x10%> CFU/g; therefore, the fermented fish products are possible to

substitute fresh fish since they contain high nutrition values and hygienic from pathogenic

microor-ganisms. The fermented fish products always use as foods, food ingredients and

combination in snacks in all foods.

Keywords: Nutrition, Pathogenic microorganism, Fermented fish, Ethnic groups
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AN AU LIRIR YNW ety 334} AMNTW [JzG1YEEN adaNaId
Tal sl 1 ! Woan
Umsiousan  68.18:0.56°  6.78+0.88° 16.47¢0.72"°  0.02:0.01°  11.78+0.63°  3.78+0.02°  1.25£0.02°  3.95:0.20°
Unagias  61.20£0.29° 7.29+0.45" 13.20+0.47°  0.02+0.01°  14.59+0.21°°  5.91x0.57"  3.65:0.21"  6.56+0.39°°
a1 (lne-an)
Unagios  62.82+049°  7.36:0.21° 13.360.60°  0.02+0.01°  15.97+0.33*  533:0.31®°  3.65:0.30°  6.52+0.33%
a1 (Ine-1vas)
Umagins  62.78+0.40° 7.03+0.02° 13.32¢0.41°  0.02+0.01°  15.72+0.53°  5.28+0.23"°  3.63:0.21°  6.49+0.20"
a1 (Ine-no)
Umqnaa 66.02+0.69°  7.41+0.34° 17.92¢0.43"  0.07+0.01°  14.93+0.53°  3.81:0.03°  1.31#0.02°  3.99+0.22°
Uailagn  58.51:051°  8.98£0.24° 16.60£0.22°  0.08+0.01°  17.50£0.02°  5.90+0.02°  3.45:0.22°  6.62+0.31°
(ng—an)
Umiuangn  56.83:037°  9.07:0.36° 15.70£0.22°  0.07+0.02°  16.46+0.36° 5540457  3.47+0.31°  6.67+0.25°
(Ino-1zus)
Umiagn  56.7420.57° 9.030.11° 16.70+0.03"  0.07+0.02°  16.36+0.25°  5.51+0.19°  3.43%0.32°  6.64x0.21°
(Ino-nu)

RN fladefnugdanesNLand1iBlLwIAY LEaInNULANGINRTAatnIdvs@AL (o < 0.05)

a3 4 qudnalnmnmaseslngg ussadaulungumn@wug ine-an Ine-ans uaglne-no SmiagTuns

Anadanmaelnzwins (Souaz) £ SD.

davansan - . 5 -
Tusin aslulansa Tasin ale g ANMUTR waaiden  voawesa
Lt o) 55.51+0.08° 1.05£0.02° 9.46+0.03°  0.02+0.01°  5.85:0.06°  4.22+0.02°  1.73:0.03°  1.60+0.02°
tsdanm@r  48.68+0.39° 1.84£0.10% 8.03+0.41°  0.03+0.01°  7.01:0.22°  7.61x0.03°  2.15+0.14°  3.01x0.02°
(lne—am)
tadonta®y  49.47+0.56° 1.7740.21° 8.30£0.27°  0.02+0.01°  7.21%¥0.30°  7.51#0.22°  1.96+0.08°  2.45%0.21°
(Ine—ws) °
tadonta®y  49.39£0.34° 1.74£0.21° 8.25:0.42°  0.02+0.01°  7.29+0.41"  7.54#0.20°  2.00+0.03°  2.33%0.21°
(Ine-nu)
imAuvesa  54.23+0.08° 1.0240.17° 9.20£0.03°  0.02+0.00°  5.95+0.22°  4.24x0.21°  1.78+0.28°  1.60+0.32°
iadentaay  47.77+0.28™ 1.7540.22% 7.94+0.42°  0.03%0.01°  7.10+0.19°  7.74:0.36°  2.200.27°  3.08+0.22°
289 (Ine-a1)
isdanmal  48.68+0.02° 1.69+0.02° 8.17£0.02°  0.02+0.01°  7.22+0.02°  7.41%0.03°  2.03+0.02°  2.50+0.03°
984 (lne—aas)
isdantmay  48.25:0.39° 1.65£0.22° 8.08+0.32°  0.02+0.01°  7.17:0.41°  7.46+0.42°  2.02+0.19°  2.36+0.06"

284 (Ine-no)

wWnpme Auadsfamudmsdsnssfiuandanuluima’ urasnnuuandnaidednsiidbddn (p < 0.05)
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a a [

M1319 5 Qmﬁ?ﬂ?dlﬂ‘ﬁ%’m’]ﬂadﬂﬂ?ﬁ@l LLR&TJEH&NEL%T'IE;];NT]@WUWE:VLW B-am Ine—ans uagln g-ng PWWIAFIWNT

a

Anadsgmaslnzwing (Sesaz) £ S.0.

dalads - -
Tus6in aslulamsa Tosin waly ) ANNB waaben  veavasa
Umaziiouga 68.74+0.42° 6.85+0.06° 17.63:0.51°  0.04:0.01°  1383:006°  364+0.05°  1.36:0.03%  3.95:0.07"°
Umanlmasion  66.82+0.49° 7.96+0.05" 15.26£0.34°  0.05:0.01°  1595¢0.15°  4.77+0.18"  142:0.07"°  4.03:0.38"
(Ing-a)
Umdulanazidion  66.95:0.45° 7.91+0.93° 12.88+041° 0024001  14.69+050°  584:043"  1.38+0.12%°  4.02+0.26"°
(Ina—1aw3)
Umdumnazion  67.2740.74° 8.03:0.51° 1218+040°  0.02+0.01°  14.62:045°  582+0.56°  1.41x017"°  4.05+0.23"°
(Ino—nn)
Usiiaga 69.22+0.92° 7.10+0.44° 18.11£022°  0.04+0.01°  1390+0.34°  367+0.17°  1.20:001"  3.72:0.24"°
Usandaiia 67.82+0.23" 7.96+0.14° 15.96:029°  0.06+0.01°  16.17:029%  475:0.18°  1.32:024"°  3.81x027"
(Ina-an)

Umsudaniia 68.01+0.26" 8.72+0.69° 16.42¢1.04  0.08:0.01°  17.69:046°  584+0.81°  1.35:0.12%°  3.79:0.33"°
(Ins—1w9)

Umsudaniia 68.35+0.40" 8.70+0.65° 16.29:0.51°  0.08:0.01°  17.65:041%  593:035°  133:023%  3.76:0.21"°
(Inp-nn)

RUNBLNG fadsfinudomsnesiandroriluuds wEAIANNLANAINIEDAs9iltdaAY (o < 0.05) uaz NS = lidauuandrann
agsfitbdAynesda
@139 6 USwnndunidralsavesdamndnaiiadns 9 mndardsrialungumdnugina-an no-aus

a 6

wazln B WIRIARIUNT

9

Sumaaunidnalsa

Uszinn e s R . —
Jawain BIANKY shadan Salmonella Staphylococcus Escherichia Bacillus Clostridium UE6 LAy
sp. aureus coli cereus perfringens 31 (CFU/g)
s Tno-an Usasasam - - - - - 1.23x10?
Umgn - - - - - 2.12x10?
Tno—ans  daaesan - - - - - 2.45x10°
mgn - - - - - 1.89x10?
ne-no daasasn - - - - - 2.04x10?
dagn - - - - - 1.72x107
dadan  Ine—am dardn - - - - - 5.56x107
Umavses - 1 - - - 8.23x10?
Tno—ans  danda - - 1 - - 4.76x10°
anaues - 1 - - - 6.65x107
Tne-no i - — - - - 6.43x102
anaues - - 1 - - 5.63x107
SIRSLFY Tno-an Uanazinen - - - - - 9.02x10%
Uaniia - - 1 - - 8.56x107
Tno—ans  daasion - 1 - - - 9.42x10%
Uaniia - - - - - 9.56x107
nu-no danazien - - 1 - - 8.86x10°
daifla - 2 - - - 9.26x10°
1.23%10% -

W 0 5 4 0 0

9.26x10”

wnoiwg 1 wanets wugﬁuﬂ%'zfﬁaTswﬁﬁmﬁu’Luﬂman 10819 2 wanaie wugﬁuw?ﬁﬁaTﬁﬂ“ﬂﬁmﬁu‘Luﬂm%ﬁ'ﬂ 2 @889
- wanofls luwuafunidnalsnsfianuludaimin
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UnninfAinaaannUsiaaanssianudUsunn
aslulaiasauanansni (p < 0.05) iasan
ﬂamml,@iaz"ﬁﬁ@ﬁqm@hmﬂnmmmumn-
AN LLazﬂmv\si'ﬂLtdazﬂajumwﬁw"'ufﬁd'm
Usznaufluanensni 1u $1771mies $7917
137 T1dea TwmBieand Twmitegn 1
\an wonaniigimuinsinalysauluan
'vwﬁ'ﬂa:ﬁ@ha@aﬂuﬂm%ﬁnnn"ﬁﬁ@ UIum
laguvasdanainfiySunatasnindaaa an
sauazUanninudazsiaduSunalusiuuan-
@9 (p < 0.05) Litasansiiavadlauas
Lmﬁiwaaﬂmﬁlﬁﬂui’@qﬁu Usuroniale
°uaaﬂmﬁﬁﬂﬁumiﬁugandmmamﬁaaﬁnn
i'mqauﬁLﬂudmﬂizﬂawmﬂm%ﬁ'ﬂ
UanFuazdandenddSunmuaaido
gindasa (p < 0.05) a9 NNaTBINTZLIN
mnanaz lansauan@n (Steinkraus, 2004) ¥in
Irdranudunsa—twanislulnnianiouy
%u”ﬂa@]ma%ﬂwﬁm 4-6 nIALANGANITTILYN
lﬁLﬁaﬂaWLflaﬂajﬂ ltlaitadaPuasan
fdauﬁﬁé’ﬂwm:gum%’uﬁszmma:ﬂ'ﬂh alu
ms:iaﬂamyﬂs:@ﬂﬂmLLazaa@Tﬂs:ﬂau@m 9
yasuain WlsasdunssliimsUaadsasoon
uﬂugﬂﬁmmmia:auayftmﬁaua:ﬁmmﬁ”ﬁ
wazdanded laofiansUsznavuaaidantaa-
ﬂdaﬂaaﬂmazmﬂagluﬁmanﬁaﬂm%ﬁﬂ
mﬂ'ﬁ'q@ TemeaadasnumIAnEINISasEaNY
aumsnsakanan meldznzlsernany
11 Menasnsdesaansdintdanlaasuaa-
Lﬁﬁwaaﬂmmnﬁq@ JadadInAalnunaiGon
wunilifon wasladon musay Wasennia
LLaﬂﬁﬂvl,aJsiazlamsm:@mmﬂmm%’mdm

AuvaINUUBNWitaanNuuaiise laausn
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tiapgany e (Daniel and Jackson, 2005; Udom-
thawee et al., 2017) S1nIuUaFuNAUIum
WARLTENINNNINYANES e biLANA1INY (o >
0.05) L#a93nnTzazIan lwnInanida utn
fu nazuaumslunisdesnszgnuandedilal
awgirﬁ
luHRan i nINANULNTUVBINRS

gasanInsIaINNIgULRoanIwasllfu
MstUasusnIneadldsauniiduwnszuinnig
Lﬂﬁﬂuuﬂam%aﬂ{uLﬂﬁmuiﬂ'im%mﬁﬂgﬁ

a a 6 = =
(ﬂ(ﬂUﬂullLLatﬂ’JE]Lﬂaiu’]imadINLaanﬂiﬂuIﬂﬂ

10 o 6 g % 6
lavinaanuszlaand IunInwszing Ing
FTRINWNTEUIRATRUNYTU UV BIRLATILS Y

a a a a g a A
HAANIAUANANTdUTNIEIIU uuaTiTEnIa
wan@nusmewuiniaiyluszniinizuiu
msnan lawd lds@alela@nuuafitsy aztas
ganolusduvasUanlmdwndlnduaznia
azi lunrinlwiAassm@ lUseunsnuanuae la
ﬂs:ﬂauéﬁﬂIﬂiﬁuﬁW%ﬁfﬂTmLaqa@‘huaﬂﬂﬁu
Nazanwinle mIeuranevaslysaudwlysan
¥ @ « A e
iminluanasmaiinniamy Indnazan
#1'lé" (Wenno and Loppies, 2019) AN
Tazwniesdansaunazdannainwansnund
1 1 Qs = 1 | 1
Auaneani wazlguelumaduunalys-
A Ao o & & v
funaangad sanvzuawmsnanyaluye-
wakawInoznywn 3 sy Ao MIRIN
AR oAy lwLRe nsranwaznsvinle
wislav'lauldinde waznisnineronaalas
13ivin1#uks (El Sheikha et al., 2014) A21%
mfmvﬁmmjaaﬁ;ﬁuﬂ'iﬁl,l,azl,auvlsnﬁmmsnﬁ’]
1ﬁﬂmm”ﬂﬁqmawﬁ‘ﬁmuﬁadms W NNSE
21UMIALINH wazguandaniilzan

o o Aa o A o
FUNENG lunszuIwniInan LUsan ladu
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wazaslulainsagndenaaslanafunididu
weanagos saalad nialuduiisznela uaz
n3nazilu (Gowda et al., 2016)
Ysungfunidnalsnvasamainsiiadig 9
vndardrridalungusrdnugins-a
Ing—vws uazlne-po 3iniaguns
ﬂ’%mmﬁg‘ﬁuﬂ’%ﬁﬁakamaaﬂm%ﬁn
ThadN 9 (U831 Uanden dasu) andaiens
phalungumANUs Ina-a1a Ino-ans uaz
no—o 9miagIuns $1uau 54 dratha
wumsﬂmﬁaumﬂgauw%ﬁﬁahﬂ Salmonella
sp. Bacillus cereus \\.a¢ Clostridium perfringens
o Uansendandd (lne—awns) dandaw
Uaauves (Ino-qo) dadudanfia (Ino-
A1) uasdangudanazifen (VL‘Y]EJ—QEI) iy
Escherichia coli 714 4 ¢28819 dardaudan
Aurad (Ine—a) dansendarauvad (lne—
lwNT) dadudaaziion (Ino—aus) uazdan
fudarfia (In R AWy Staphylococcus
aureus I3 5 a10tn9 Aawduiasas 16.66 Saa
LarIIWULINNIL 1.23%10%- 9.26x102 CFU/g
WeulSoufsudamaings 3 sliade Uani
Yandan waztaaw wud vari lifinnsdu-
Lﬂyaumaaaﬁuw%ﬁﬁakﬂ lasannszuaums
Tumsnindaldszozmfgwnnindm
winwiagu 9 ldyAunidrialsalaiaanin

A ed A v A

winld damaindafunidnineadasia uue-

a A e

a A a & '

funsauandn sadunguadunidnuanain

ziunundsanlunmIniaoimiInan i
v =1 =

luwnua lénsen nIeemmindsziandan

WU Lactobacillus plantarum W% L. brevis (Swe-

twiwathana et al., 2009) YUNIUNY L. plantarum

(Oupathum et al,, 2009) PV TRUNWULLATIS

WANAN 6 IUR AR Aerococcus Enterococcus
Lactobacillus Pediococcus Tetragenococcus LR
Weissella (Miyashita ef al., 2012) N13®3331"
a aed & A o & o A
fgaumawﬂm?ﬂauiuwammmﬂmmnmn
nslwasinaniu 3arIaduse la
WU Salmonella sp. S. aureus E. coli W8z Clos-
tridium perfringens (Kaewintha, 2010) L. ok
NAAA MM AINNAALAIlavaIlssina Inpaz
aNuANaININdTzinadn g anawanuiu
dl a &/ = A Qs a
nsafifiedunfidszlomilumsasnunsiasy
vauuafiisanyinlwemsin{y (Marui et al.,
2015) LUATILIBNIALANANALENULAZAGALAEN
InUang§Naugs Salmonella sp. S. aureus
uaz E. coli & (Hwanhlem et al., 2011) uuafiSe
a_4An o & a
AIALANANT laa AW SuUaFINITaNRAEN T
8U8 Listeria monocytogenes Waz S. aureus
& (Carmen et al., 2006) wuAfISuNIALANGN
8u8d E. coli Sal. typhimurium ATCC 14028
Bacillus cereus S. aureus Wae Listeria mono-
cytogenes RIUNINHAARIILIIDENY LTU NI
a A & a Aaa
dunsd (nTauan@nuazninezgan) lalasian
6 6 AaAa a a
waseanlod laszdfia waziuaineslodu
(Desniar et al., 2013) wananituainlulneg 1h-
uanluam uazniazluniuymnliwumaaiy
a3 Salmonella sp. lLae S. aureus (Udomtha-
wee et al., 2012) Uamainfinanlasgfunid
fiuaduginsiaiyvesafunidlsziiuuas
?gﬁu‘ﬂ%'ﬂrﬁ al3@ 4% Enterobacteriaceae Sta-
phylococcus \Was Pseudomonas e (Yin etal.,
2005) NMILALAIBE198IMITRANABLIBIN
wuafiSeraliauSinmmouanlng Auym
> s a 6 a o
WAIAFIUNT Uszinnas 2 aika 9 8z 3 @a-

2819 (DIMIIRANALNLINNATUSAUN DIRNT
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PUNULITUY MU LazanmTnanNedIning)
1u 4 d1une 37w 120 dret19 wudn ldfinng
Ywdonanuuaiidorelsa aniuauuis 1
et ldnsanny 1 dred dardan 1 ea-
0819 KNMaLliBnned 1 @889 uazyaad 1
A8t 9N S. aureus Vl,é?ﬂiaﬂw 1 @28e14 4
A9 1 @889 UALAITBN 1 AIBENIWU E. coli
Uaoy 2 A88INY Salmonella sp. UAUNRAY 1
A19819 UALLABY 1 AI08IWU Bacillus cereus
"lﬁﬂianvsg 1 @18819WU Clostridium perfrin-
gens Naftludratrsinunisunidenvas
wuafissnalyadrmduarmisndnAvan
mﬂm"ﬁu:miﬁ;ﬁvl,aflfﬁm“nuzm”ﬂ pniiuyaas
Awvluomsngnfiuns 3 Juluuy Wiagan
qmé’nwmﬂw&umaumim%ui’mq@u N3
LAZANTLALINEA WAz TRINA RN
JRunigddAsunafisunsauandn fiuan-
nazlunuindraglunisuiaeinisndn
ui Seflununlumssudinmaasyveuua-
fiSuralsndnee (Udomthawee et al., 2020)

mnwa"uaaqmmma‘[nmmmsﬁ'wu
lulmsauaztaminluudasngum@nwus us
yanin Ua’mu”nﬁqmmmﬂn"ﬁmmigﬂ Az
Usaanvainyfunidnalsa Foiussmunn
sudszmudaninunudaiza lawazladu

ldl‘l/ v ﬂql Q
mmimuﬂs:muvlwqﬂma “qﬂ’)% uazanaall

GE)

n3fnEgUaINIIlnTUINT uaz
UTunandunidralsavesdaminofiads g
Tungum@anusing-an Ino—us uazlne-

N mmsna@ﬂﬂs:lﬁu"l,ﬁ@” a
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1. dasauazdardn (Uarasasan
Uaqn) daden (Uad? danauwe) uazdan
fu (Umnazdow Uafia) lunnndumanusd
amdrnslazwinmuandanu lasdaaad
YSurmldsdn uazluduunnnitdari dan
Jauuazlansunnaiia UanaafiUSunmans-
Tlaase 1 anuds unalfon uaswaawasa
dasnidmuazdandaunnaiia daaeauss
UanguldSunanaardonuaznaanaya b
LANG19N

2. damdnldwunisuwdanann
ﬁ;ﬁ%ﬂ%ﬁﬁ alsa Salmonella sp. Bacillus cereus
e Clostridium perfringens aniin Uandau
Uandr (Ine—ans) dardendanauwes (Ine—
no) Uadudafia (Ins-an7) waztadudan
azuiow (Ine-no) WU Escherichia coli Uan
Fautaauves (ne—a1) darsentaauuas
(Ine—wws) Uandudaazion (Ino—wus) was
Umdwdaiia (Ine-nw) fiwy Staphylococcus
aureus

3. sansalsUananduainine-
unulanaa o Lﬁaamnﬁqmmmﬂn“ﬁmmi
g9 LLa:Uaa@n”mnnqﬁuﬂ?ﬁriakﬂ

naanssndsend
VBVBUAUNBINUARLFBUNIIIIY
dyzdrdeudszann 2563 WM1INLAUIITAY
q’%um{ﬁvl@ivuaunqugu’[umiﬁﬁfﬁ'ﬂ Ygu-
AmanzAnmemaniuazimalulad umInedy
AV EIL N AU TIRE ML EREE LR T
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