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Formation of Biogenic Amines in Anchevy Fish Sauce and in Jullien’s Mud Carp

b

- iy
Az Y
samininzans
daumansionsd as. 33Tanl eaaTodne
v unalulatomis
suinirimalulagmannuns
v r ey
RRIRLD
[V ] - J
d¥umaniansd ganyel seANey
- |

MUIYATIINN

Friinivinenmians

‘lﬁ’f%'unuqﬂnuumﬁﬁﬂmmmﬁnmé’ﬂmﬂ’iu'iaﬁqﬁuﬁ

3 qudszaim WA, 2544 - WAL 2545
R | ar a 1 L 1 =i 3oy
HEN"I‘H'Jﬂﬂﬂ.l‘Hﬂ')'m‘iiJF-lﬂ'ﬁ01.!‘1]EJQﬂ11’11&1&1‘5dﬂ"l‘i]ﬂ[lllﬂlﬂﬂdtjlﬂﬂ’l

UATINY 2548



i
o 1
UNAALS

Famiiu  mawieiu  Wansadu was Ins iy Sy Tesdnodufinyludainzdn
(Stolephorus indicus) Ao nFulaomsvud 350 dhunn 8 uay 16 3110 TudfSumges uazwy
'lumﬂmwuﬂmnmnﬂnﬂaﬂanmu 1J3mm'l‘uTmumauulﬂauuuﬂa:u'aUmnﬂnam“rj 81
mmﬂ’ﬂﬁamﬂnnﬁmua 7 a0%% cﬁmwmmiﬂmﬂawaﬂuTmunmuu“’luuu}mmmnﬂm

Iy
wﬂmﬂnﬂuummmmﬂwmnmwmumwnn USinauldindfiaz va0ldvesiiagianinin

d

mnﬂmﬁlﬁnﬁﬂummmwmufm1ﬂﬂmﬁﬂ"lus“swmﬂmmmiﬁuﬂmﬂqmﬁﬂwamam 40°%

a

=y

i 1.[51]’]‘EllI.‘ﬂul'ﬂﬂl‘i1]Nﬂﬂﬂﬁlﬂtliﬂuj.uﬁﬂiﬁﬂﬂ'lﬂ“dﬂdﬂ'!‘iﬁnﬂ ﬂauumnﬂuﬂmmuuﬁavlnnwa

=

Aansanszaznal lunITUIUNIINNN 'luTaﬁmmauummsmi%’r‘flummuwﬂmmmaqmﬂm
'3'111ﬁnﬂ?mm'luhmunuﬁmuﬂ

Morganella morganii, Enterohacter aerogenes, Proteus vulgaris (113} Sraphylococcus
xylosus a2 luTednne v IdgaiudanzAniazomismal mamﬂmmmﬂmiﬂmawuqaun
fny  Enterobacter aerogenes mmmmnmmnasu"lﬂﬁm 0, 15 Wag 35°% Tz
Morganelza morganii Lﬂmmﬂﬁﬁu%ﬁmﬁmﬁmmiﬂﬁmﬁ’;msﬁcﬁuiummsmmﬂ 15%% ay
a4 AU AT aadanamsadulagalueimam a7 35%% el Enterobacter aerogenes oy
Proteus vulgaris ﬁ‘mmmiﬁfﬁﬂuﬂmnmﬂ"lﬁﬁmmﬂ 15 oz 35%% awdwu W 4 auwug
ﬁ%’u'lwmﬁu”lﬁﬁaUsluammﬁm U@ Enterobacter aerogenes Wo% Staphylococcus xylosus a1
"lmmu"lﬂmn 15 nay 35%% dionagouludningdn ﬂnﬁMﬁ'ﬂﬁﬁ%’nﬁnﬂﬂﬁutm:mﬂaﬁﬁu'lﬁ
Joadionameuluomisaiazlulaing ﬂﬂ“ﬂuﬂamﬂnwﬁﬂm

mnﬂmwnuazﬁmaammﬂmiamﬂmsmaﬂmﬁiﬂuﬁﬁ11a~ﬂa1ﬁ§aummmummw
357 Fluat 20 ‘ﬁ'ﬂm"lﬂui%’ammﬁms% plate count agar {PCA), violet red bile glucose agar
(VRBG), thiosulfate citrate bile salt agar (TCBS), pseudomonas isolation (PI) o 1NIOLUNLLIAL
ﬂmnammﬂmsa“lﬁmnuﬂ 495 JoTaan lav 136 'laima‘nuummaﬂﬁﬂwﬁmmu"lummi
a1 Histamine evaluation broth (HEB) 1INA 0.5 Haansu/100 lanans 1’1 35 o mulu 18
2T 1La:w'u:hl.mﬂﬁL‘%'U'ﬁﬁ%’uﬁﬁmﬁmwﬂ‘lﬁﬂmmﬁ13:.'51"&:!.‘%?6 pca ludadiugefio 53.4%
ua"ﬁuun"lé{mnmﬂﬁff’:ﬂqz%fa Pl °luﬁ'@'chu€i1fmﬁa 539 Plesiomonas shigelloides \uuniGy

=1

nqnmunﬂmwﬂ'lé’mr\ﬂmmauammmnmmu pazaunsnadadamiinldsznin 14.4-1913

]
o1

Hadniu/00 nanang UBNINI uilﬂﬂl.‘iUTlfﬁNﬂﬁﬁ1uu1ﬂﬁ\1ﬂﬂﬂﬂﬂ Morganella morganii,



iii

Klebsiella oxytoca, Aeromonas hydrophila U Serratia fonticula =‘§ammmﬁ%’n%ﬁmﬁu'lﬁvfami
049 — 4641 Dadnfw/ioo Hodans  wezdowameuniwmsalumsadisluTodineiuly
IMITIHAT MBller Tue M3 ia0aontar WUt Plesiomonas shigelloides Wa Serratia fonticula
aunsaadeaaeiy wasiamsaduliae Kiebsiella oxytoca W Aeromonas hydrophila

awaad e iiqe Wvaeh Morganella morganii niafiunsadu1dge



v

Abstract

Histamine, cadaverine, putrescine, and tyramine werce predominant biogenic amines found in
anchovy left at 35°C for 16 h and its fish sauce product. Changes of biogenic amines wer¢ subtle
during the course of fermentation at room temperature (RT) and at 40°C, suggesting that the main
source of biogenic amines was associated with raw material, rather than with fermentation process.
Soluble peptide of fish sauce prepared from temperature-abused anchovy were higher at the initial
stage of fermentation at RT and 40°C and became comparable to those prepared from fresh anchovy
at the end of fermentation. Biogenic amines should be considered along with total nitrogen content as
quality indicators of fish sauce.

Morganella morganii, Enterobacter aerogenes. Proteus wulgaris, and Staphylococcus
xylosus were able to produce biogenic amines in anchovy and in the culture broth. Among 4 bacteria
studied, Enterobacter aerogenes produced the highest level of cadaverine at 0, 15, and 35°C. The
highest putrescine level in the broth incubated at 15°C was found in the presence of Morganella
morganii, while all four bacteria produced high level of putrescine at 35°C. However, Enterobacter
aerogenes and Proteus vulgaris produced the highest putrescine in anchovy stored at 15 and 35°C,
respectively. All 4 bacteria produced insignificant amount of tyramine in the broth, but Enterobacter
aerogenes and Staphylococcus xylosus appeared to produce tyramine in anchovy stored at 15 and
35°¢. Spermine and spermidine were insignificantly produced by all studied bactena.

Histamine-forming bacteria were isolated from fresh Jullien’s mud carp (Cirrhina jullieni)
and those incubated at 35°¢C for 20 h to induce spoilage, using plate count agar {PCA), violet red bile
glucose agar (VRBG), thiosulfate citrate bile salt agar (TCBS), pseudomonas isolation (PI). The total
of four hundreds and ninety five isolates were obtained, and 136 isolates of those produced histamine
>0.5 mg/100 ml in HEB incubated at 35°C for 18 h. Approximately 53.4% of isolates obtained from
PCA was histamine formers, while only 5.3% of isolates obtained from PI was considered as
histamine formers.  Plesiomonas shigelloides was the predominant species found in fresh and
spoiled Jullien’s mud carp, and produced histamine ranging from 14.4 to 101.3 mg/100 mi. Other
histamine formers including Morganella morganii, Klebsiella oxytoca, Aeromenas hydrophila and
Serratia fonticula were also isolated and identified. Plesiomonas shigelloides and Serratia fonticula

were able to produce cadaverine and putrescine at high level in the broth, Klebsiella oxytoca and



Aeromonas hydrophila alse produced high level of cadaverine whereas Morganella maorganii

produced high level of putrescinc in the broth.





