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Abstract

This research aimed to (1) study the distribution conditions of processed meat
products around schools in Chonburi Province; (2) determine the presence of chemical
contaminants including nitrite, nitrate, synthetic dyes and borax; and (3) examine
microbial contamination such as coliform bacteria and Escherichia coli. The study also
compared the results obtained from field test kits with those analyzed by a standard
laboratory method. A total of 147 samples were collected from 13 primary schools in

Mueang, Ko Chan and Sattahip Districts, Chonburi Province.

The results revealed that the majority of processed meat products were chicken
or chicken-pork sausages sold from street stalls and mobile carts (61.3% and 32.3%).
Stores should improve the attire of food handlers, including those who did not wear
aprons or hairnets (7 1.0% ). Cooked sausages were sold without coverings (29.0% ).
Chemical analysis showed that nitrite was detected in 91.84% of samples, nitrate in
15.0%. Nitrite levels did not exceed the standard, and borax was not detected in any
samples. Microbiolosgical testing found coliform contamination in 8.8% of the samples
and E. coli was present in some samples, especially sausage products prepared by
“boiled and mixed” or “grilled and waiting to be sold” methods, which had the highest
contamination rates of 71.4% and 29.4% , respectively. When comparing nitrite and
nitrate analysis between the Quantofix Nitrate/Nitrite test kit and the standard laboratory
method (In-house method: BS EN 12014-4:2005), the test kit yielded consistently lower
values than the laboratory method, especially when nitrite concentrations were below
20 mg/kg. However, both methods showed a similar trend with a moderate positive
correlation (r = 0.49, p = 0.1035). It shows a moderate positive relationship, so the test kit

can be used as a preliminary screening tool in the field.

Keywords: Nitrite, Nitrate, Microbial contamination, Sausage, Food safety, Chonburi

Province
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futhihuasinaanui Smaiudouredadneiussialediviosas 710 Tnewlnavesudius
100 &3 19,640 1Aladl uazwuidodlaladaus 100 f1 3,800 Taladl azvioufsauavernvasing
waziinanfienafimsuuideuvesladnlesunasdlalasguds Fogreiinudiuau 4 fegramain
Hruunsaosieniu SsaenndosiuazuuunisUssdiunenisnmeesuasass dnldazuuusinanie
16 6 9nAzuuwAN10 Taglsir 4 Besie funasiuldnouuinadfidmiieems, emnsiugs
anlifinsUnnquemns, muurldndossesa dnanlifn wasdduiaemnslifnmnviowin
aaun WudedunalumadentonansurildnsondmivinGeunieduilaaluld

nsesramlulngd lumsadegenaaey nuinfinula (sensitivity) Alunsdifiansly
Tns lumsefivSunaniosndn 20 fadnsusenlansy wiflausmie (specificity) Aoudnamiile
ATIANUANTENIN 10-20 TadnfuseAlaniu aenndesduiesujiRnisnsaanuadsi 20-40
fadnsusioilaniu fafuganaaouiamnedunms danseadowy” esryndndusifionadians
Tulnsd lumsaandsgaiuunsgiu Weflsusayamaaeululnsd lumsndegisas 32 vm
(yanaaaululngd lumsnsinn 2,300 vIn/100 AI9814, NTEATBNTBRUDS MN 617 100 WL
57A7 700 UIW, Sodium acetate trihydrate 500 Nu51A1 850 UW) TuvausfisAdinsnziily
Iyisdt Tumsnansiesufofnissegneas 3,000 v mszariunsligameaouiiiowhssfins
Judloululnad Tumsflundnsusidodniuussudadusudoniia
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nan A lansanfannuielagsaulsnssulunisfneassdnuusuialulnsdlaiu 20
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Jaansumenlansy wazhumsaluiiy 10 Jadnsusanlansy Fedeindvasnnelunisusine

CY a

Tuvagiddnauanenssunisemisuazen dnsihseimdnduaiiednd ldnsen andu lagld
1 i o ' i 6 (% (%

duufIeg ( aaundnigiiediesizinusunaingiudelumse Tulvsd dsusd 2561-

9
(4

2564 Tavdaifuosmansusinidednidimmalinsed 392 fetne Tagliiuidedulngd
luwsadoay 1.79 (No9019113, 2566)

nsdrsravestuuaud Tdnsondiviunalulnsdiade 60.3 fadnsusiodlansy Usunaly
wamad 72.6 fadniudeilaniu Teliuusilfidnegind 13 9 vilnaldnsontuasnieiu
desaniialulnsdfiuslanasefulasUszanaganind ADI flanamglsdmualy wagwuinnis
andnsnsudlaaldnsenaniuaeviu Wudawiaeniliu vieududifounsvilstu enavas
anardsstegunlfeglussduiineanuasUasnfedstu (Dorota Jakkielska and et al |
2025)

Tudagiudvhiifagdevuomslaumaununisldlulnsduaslumsaludedniuay
wAnfusianidodnild (Yin Zhang et al, 2023) gaavnssuodnidsatiuluiinismisia
UszansnmlunsasUiinalulnsdanédlundedasidednd uasmadeniivasadonin dumsu
nanAnnandueiiodnionsunin arsafaanfivatsviin nsadunid (Lanma wesiun “a)
wadliimadenlafiansevihwefimuaveslulnsdlandouiu (Mynul Hasan Shakil and et
al,, 2022) FafiumsnsmavandsIunsld Inelasan1sunsgIuemissenineUsemea (Codex
Alimentarius Commission) l#fvunusunagegaarsusenovlulnsdluemisidondnuis
UssanlildiAu 80 fadnsusdeilansundnduet wavUsewmalnemmuausuanisidlulnsdly
wMafeiufe Usenansensansnsniay atudl 44d wa.2566 Amuslulnse loun leden
Tulwnsel (INS250 Sodium nitrite ) Usunaugegaitoyqnlsiiiu 80 fadnsusieenns 1 Alansy
uanaNimignuaIuUaenfyemisuasannnglsy (European Food Safety Authority:
EFSA) lanmuunrinutasnsie w3e ADI (Acceptable Daily Intake) laitAu 0.07 fiad@nsu/
Alansudwidndadeu (ndigns Yelu wasus wWaymydy, 2021)

ngfnssumsvilaandadusidedniuussunuin fuilnadusevuilnadedninssy
nau “ldnsen” wnfian vlnaldnsonuargniu 1-2 adsdedunni Tnsdnlvguilnauuuyss
mﬂlmimnw smnu mf\]uﬂiaaﬂwmsmmma mulmu%mammsmLuaamwiiﬂmmm
agannde sniiu gniusingnioniniuemsuazuniawis (Bund a3n1udna, 2561) msiinig
GondsldnsondiidlivadinlusnesamAvedndus minidentendnduelldnsonluuss
faust mrsdanauazeuaain Tasaaindesdl (Toems @vansuvemnsviewas 8y (3)ie
waziidavesdnanvioduusussauiedundn (@uinavesewnaidussuumnin (Gdndszneui
ddnydufenazvosimiin (6)femnarin “dmsuduioms S ”(7) uanatoyainglie
Uuemns Wilinsuansievesingidevuemsdniulsiameviowansionguvtifivesingide
YU91111997uAUALaYAY International Numbering System : INS for Food Additives (8)
Foanuin “URInAusTTNTIR” “URInAuBsusITNIIA” “Uisndudunsiei” Snsld whaus
n3dl (9) wana Ju iWouuazd dwfuevsidengnnfvlsiiAu 90 fu Tnefidearndn “ads
Uilnaneu” vive “vunong” MAulife (Usena nsensnsensisaguatiuf 450 wa. 2567 (3eq
MsuandaaInYeseslunruruIsg) wasimaiuinwlugungiifunasnnissmiieiie
anudasadelunsuilaa uazninguslaaliwilalununmvseninuvaensievetemis viseny
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WundaFugalilduinsgiu arunsofindeatsdiu ee. Ing. 1556 wie E-mail
1556@fda.moph.go.th 5858438 UK Oryor Smart Application ¥38 #1UNITUAITITUFY
Fwr¥aviausene (oryor.com, 2568)
dmiufiusznaunisudaduiidedniuussudsaanldnsendes fURauuszna
N3ENTNETAgYINY Fosingiietuems mansanunslEiagideUueaiAungsne
fviun Foeszanwuduldiiu 20,000 v nsdERTIaNUI SnsldluUsunafiuinaenaavdy
Sunsededuilan Wideiduemsliuiand fossgialnudianliiu 2 9 udeufuliiiy
20,000 U MFevas Uiy Mufigudnunrvesanuiindadendulumumdninasiisnsiily
nsWaER (GHPs) waznmsuansaanidulumuusznianssnssansisaguitdieFes aain

asranud dnrsuansdeniiuvuaainarmshiilulumuiinguneiimvun dosszinddnedsuly
Ll 30,000 UM

3.3 VDLAUDLUY

forsuauuzdmiunmsiseludunoudaly

(1) se1gveuwanIsAnyIdsiufiuaztiaan asAnwindadusiidedniuuszuain
Fniadu q wioanufiadiowuazsuun WewSsuifisussiunisuudounas
Hadefisviwasemuuaenfiuo1ms

(2) Anwndednauladenisndnuazieldguniu (Food Supply Chain Analysis) A3
Anunszurunandn seudlssudeiud Wessygadidanudssionisiuiion
answniuazgdunsdegraduszuy

(3) WwuwazUsulgaganaaaunInauly (Field Test Kit Improvement) $1u338Tu
ourAnAITunsiamaluladmsnnauuunaiiianuhuaganuding
st elvannsonamuiinalulnsduarlunsalusedusinds 20 fadnsusie
AlansuldusiugiBeiu

(4) Anwwansznuniguamvesusian amsinisdnwiniinisallasuanslulnsduay
lumsnazasludndniFeuiivilnennfamidodniussuduses Wevsaiiuay
Fosogunmlusyezren

LRIGILITE

(1) TsaSeunazauou msihnpsnsdaaiunsdentestmstasade 1wy nsdaihe
“Srunaensdyseulsusen” warmsdneusubiguielinnuiiuguiiviae1ms

(2) s advayunsidyaveaeunmaw lrkAndlsauassaguselseieu
dieltlumsnsadansondosiuogaasiiaue

(3) mhenuvissdulazdiinnuanznsinMIesLazen (08.) Mmsiniunsniaii
335’&Némﬁmsﬁlﬁaé’mim'ﬁguﬁﬁmmaiauamuﬁﬂmashwimﬁaa lAglanzn1InTIa
lulnsd Aduament uaniodun3siiludunme
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Imireseulsaseu famdnvays”
(2) A dsdfilunsansivimsluseiunfegiates 1 (5o
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(n) 35n1smageululnsd lunse Areyanagey

yanagaualaulniing luwse/lulnsd CAT.NO. 91313

Sample preparation:

Take 5 ¢ meat of the sample and give it into a mortar. Mince the meat and add 8 ml
sodium acetate solution1) (13.6 ¢ sodium acetate in 100 ml distilled water). Mix for 1
minute. Afterwards filter through a soft filter and press slightly to get some filtrate.
Folded filter paper like MN 617 wel) is most suitable for the filtration.

Give 5 g meat into a mortar ~ Add 8 ml 1 N sodium acetate Filter through a soft filter.
and mince. solution” and mix for 1 minute.
Testing:

Dip the test strip into the filtrate for a few seconds. Remove the test strip and wait for 30
seconds. Compare the test field with the color scale on the tube. A red-violet coloration
indicates the presence of Nitrate/Nitrite ions.

Dip the test strip into the Compare the test field with the color A red-violet coloration detects

filtrate. scale. Nitrate/Nitrite ions.
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(A) 35n15MAdavuvaLsNY IUaINI5

YANAFBULAINITONTIVAOUUBRINGLUBIMNST VBUYIY: ATIVABUUVDUINTLUDINIS
Aanulilunisesiaaey 100 Jadnsuvesueusndlue1ms 1 Alansu (M58 100 ppm)
(NSUINYIAFASNTWINNE, 2539)

gunsaluazasAd
- NTEAYNTONUDST 1 ldusaudnanaussin 12 .
- Guﬁum (curcumin, A.R.)
- uwBanadea (ethyl alcohol aldehyde free, 95%)
- nsalglasaassn (hydrochloric acid , A.R.) AULULTY 20%

AswSeunsEateiiy : ¥ neviu 1.5-2.0 ndu ldaddudnineduuin 250 ua. Wiuueanssed
AILTLTY 80 % UTu1as 100 wa. muliazaiulainsesmiunszn1unIeues 1 diansazvaly
viufinsedldldnivue thusunseatunseaves 1 tludluasaraeviiviiavudy Wedondud
Wi lUsvInuus g Asadliui Ussana 15 unit deufievihandadunauenng auie
Uszanas 5x0.5 ¥y, ivuaunszmevivluvindsn vievawanaindiudiida

UfuAnsnagauvansndluainis

theghandaliduiudng@uinmiilddali) dndedradisnduiudnguds de
Ffounatadin Uszann 2 deu ldasludninesuuin 50 ua. gaaisazangnsalalasnasin dae
waeaneneldadlusiegnsfiaztos nmulidniu Wnszawintanaaeurnudunsn Weuwdladn
Hunsaiuds tinseaveiiuuiud 1 nunsduiegrdlideon udinaauunszanuiiing i
nsvawuiuLALT 2 unenssasazatensalalasaassnlien watlusuunszanninig
funszauaiiuukuLsn(eglinssawuiiuunsiy) thnsranmuinilunsdinansunadng Uszana
10-15 W7t §uannsasudvesnsyaueiiu

v & a 2
Aswlana :  OTUBLSNTIUDIMIS NTEAEIULU AL U UA LAY
bifusnsng nseanwriuasiidnass@aliidsud)
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