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Prevalence and Risk Factors of Intestinal Parasitic Infections

Uthaitip Bunkasem et al.
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61-80 1 65 21 3.60
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nnmsasradsdalualduesiszmnsna
2 NG wumsiaideninue 168 8 wiaves
Usaanalsafiwu 1aun B. hominis (17.15%),
E. histolytica (2.57%), G. lamblia (0.51%),
O. viverrini (0.34%), S. stercoralis (0.17%),
T. trichiura (0.17%) wazUsandlinalse laun
E. coli (4.63%) way E. nana (3.26%) WU
Tunguiinideu $1uu 75 T8 NTaMNG 342 8
(21.93%) Usaafiwu leun B. hominis (11.70%),

E. histolytica (2.34%), G. lamblia (0.58%),
O. viverrini (0.29%), T. trichiura (0.29%), E. coli

(4.68%) waz E. nana (2.05%) dalunguylvgg
WUMSAALED 1Y 93 518 NNINWNA 241 58
(38.60%) Usaadinu 16un B. hominis (24.90%),
E. histolytica (2.90%), G. lamblia (0.42%),
O. viverrini (0.42%), S. stercoralis (0.42%),
E. nana (4.98%) waz E. coli (4.56%) faudnaly

MINN 2

tﬂ' = Il o ° k4 J 4 = 4 ]
M 2 Wisudeuanagneassdaluald naninGeunaznguelng)

2RINIRNMNTINIBNG (%)

anINISAAED (%)

Usanluan ld v .
(n = 583 519) UG au i lnay
Usdnnalsa
Blastocystis hominis 100 (17.15) 40 (11.70) 60 (24.90)
Entamoeba histolytica 15 (2.57) 8 (2.34) 7 (2.90)
Giardia lamblia 3 (0.51) 2 (0.58) 1 (0.42)
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Prevalence and Risk Factors of Intestinal
Parasitic Infections in the Population of
Phayuha Khiri District, Nakhon Sawan,

Thailand During 2019-2020

Uthaitip Bunkasem,"” Siriporn Srirungruang,”’ Pattama Ayuyoe,"’

and Vivornpun Sanprasert"*’

‘Lymphatic Filariasis and Tropical Medicine Research Unit, Faculty of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand

’Department of Parasitology, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand
’Department of Parasitology, King Chulalongkorn Memorial Hospital, Bangkok 10330, Thailand

ABSTRACT Intestinal parasitic infections are common public health problems in Thailand. They affect
various internal organs in human body and can cause death. In this study, we determined the prevalence
of intestinal parasitic infections among the students and people living in Phayuha Khiri district, Nakhon
Sawan, Thailand between 2019 and 2020. Stool samples were collected from 583 subjects. The diagnosis
of intestinal parasitic infections was performed by using 3 techniques including simple smear technique,
formalin—ethyl acetate concentration technique (FECT) and locke egg serum (LES) medium culture.
The results showed that the overall prevalence of intestinal parasitic infection was 28.8%. Protozoan
infections (28.1%) were more common than helminth infection (0.7%). The intestinal parasites found
in this population were Blastocystis hominis (17.15%), Entamoeba histolytica (2.57%), Giardia lamblia
(0.51%), Opisthorchis viverrini (0.34%), Strongyloides stercoralis (0.17%) and Trichuris trichiura (0.17%),
while the non-pathogenic protozoa were Endolimax nana (3.26%) and Entamoeba coli (4.63%). The higher
prevalence was found in adults (38.6%) than in students (21.93%). The potential risk factors were drinking
untreated water, walking in barefoot, and eating undercooked freshwater fish. In a comparative study,
we found that LES culture technique was the most sensitive method (69.64%), especially for detecting
protozoa, while the FECT was more sensitive (17.26%) than simple smear (13.10%) method. This study
emphasized the persistent problems of intestinal parasitic infections in in Phayuha Khiri district, Nakhon
Sawan Province. In addition to the health education in students, the prevention and control program
among adults is also necessary to be implemented.

Keywords: Prevalence, Parasitic infections, Diagnostic
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NIRTIFBUANINGNABIYAIIS Polymerase
Chain Reaction &1%3Un3a%)

o 5 . .
d13NUENIINLDD Legionella pneumophila

LWRANT BYNnad’ a1nIns uuuay® waz ARG nynay’
'GUEINENAFNTIISUNNET 12 NP NININENAIFNTNITUNNE 89287 90100
GUININMINSNISUNNET 11/1 guin nIuInegnamansnisunng guie 83110

SNINEIBANYBIUATUNT FNYA) 90110

UNAALD 189 Legionella pneumophila Wuamguanyeslsd@auuus Fawuuilouldluunanie s aanse
Lst'ns:mﬂg{'ﬂucjmmqmigmﬂua:aamaﬂﬁﬂwﬁjau msithszSudeluunanihdafiude @y dwsumsasam
doiidhABinasmu de mawzisada fedadldidimnalumssumaussldnannu msdnmiFeiiiogussad
ileWaNuaraMITaUANGNGBIaYiE PCR dw¥uns1amide L. pneumophila inaid fanudimzgs lidasld
Q’L%'mmtymwws warasnsonsacmagIuInnle lagldtiu macrophage infectivity potentiator (mip) iy
thwine Wisuifisuanusenndewaiwailafuisinnzanide wandauads PCR fiannlaiinne 265 bp il
limit of detection Ay 10*° CFU/ml Tagliwudjasendrunguiu 100 lalsian ¥pude Legionella uas
FauveaiiGeinuldvssluuwani 10 #fia Mnmswdsudisulssansamuiuismnzdsadaloslddadnh
nuANNFBARaaINUlUsEAUABULING (kappa = 0.81) WaLA) negative predictive value 3888% 100.00
wennniilelflalafidouveiiGeiadoiiude L. pneumophila namsuwisuiiisuuansanuganndasnsaiy
aganysol (kappa=1.00) weis PCR T¥HanMsAInTNEInIIsmsEsudais s i Guiuds PCR

Ivangudaminsnazldiduitmadanlumsmuquuazihszlansyuidaudaluunaninge g Sudeaanse

v
~

Ul dasmsasntudulaladdouvaiiGensdaiuge L. pneumophila wannnidimnzidesiadnniag

W lH e a5 IIVIATLINTINGITU

e c“i]Ju: Polymerase chain reaction, Legionella pneumophila, Tseddeuuus, i mip, WHadh
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MINTINFBUANNYNABNIZ PCR §MTUATINGD L. pneumophila

LUTANT YNaN LUssAle

UNUI

Legionella pneumophila L‘fJuL%aLL‘UﬂﬁL%EJ
unsNay sUuN fifiuwanmam 2110 2-20 luasau
oy waterborne pathogen°Li"ﬁ!61“vi‘fiﬂ<1’2> Ffhuan Lvi6)
wanzadlsndideuuus (Legionnaire’s disease)™
FnelWiAnamsvaadniausuusadsundy waz
finansenusuLsIdogamuNIINM SHDuTiEIa
wanglsznamlan nunadssnalne® Wandiail
aansadudlauldnsluuvanhmusssnnd
v wues eane T uaith vehdou udu wes
unanhinyedaieiu wy assheh hwldssdu
ifan vafady dufuih duhdau Wudu® o
L. pneumophila &ansaunsnszanzngaulalos
umamsgaauiaazaasinivuidiawidahly®
FaiuTsedidsunusieansaifasuldaaaand
wazlifimstiadannaugau® udaraiazulaly
fthesnutiasinn® Taammeggeos dn il
Uszaeh idagifszuuniiguiuunwdas fienandes
damsaadalahanheumll® dmsulssmalne
fnsnunugdodaasiusnaudd we. 2527
%qswmudauimjL?Ju'immumﬂmqGiwﬂsgmﬂ
fnuinvieuiis@adamendndunnmaraaiin
Tudszinalng®® Toagsranueunansznsnms
el sEnaNgINIENI NI IUGEI TN INg
ildgmsasumulsauazinasnismaniuaulsa
iamiadannunanhilléfumassyduiineas
msdaEa® Usanafaras 10 vavAndaidadie
gmalsaunsndau waziszanasosaz 40-80 43
Haauatheudedie Seanuguussaamsauiu
anublumsldsuifarasudazyana Galuite
Wumstlasiumsiialsauazananudamanmegsna
mavieudien nudamwanuaiasssma whenu
nmesguazanzuismsithssilsaiidemsasa
wimstudlsureudaluunaninge g Tagamey
atailuiiuiviesfienfisrdauaszne

flagtuisnisasraminisduidioude
L. pneumophila luunadsihiihidinasgiu
(gold standard) @n Hamstwziaess Fedecld
idenmammslumasuns Idawnsdsadaiime

iU wagldnanu 1o u lumseiiiums

v & wmw = aw PR I’
PUUENTETINgUsEAANE WA LAEATIAEB Y
ANNYNADIYBNIBNTANNTINGTY Hanuawzgs
lLidaaldfizemawmmzlunssuns uazsaesu
Ysinaagndiwiuann lagldimaiianeaqdi-
Tuanaaieds polymerase chain reaction (PCR)
gagmhaldlumseasamigauvaiiGauaz s
ludeeanedauindanviareyila w Escherichia

coli"”, Shigella sonnei’'”

(15)

, enteroviruses Lae
. < v o
adenoviruses"” 1 JuAU (DO 519 EU macrophage
. .. . . P2 .
infectivity potentiator (mip) %ty major
virulence factor NiaNudAAaNIOLIBAUDE
winnwumealuwadveaua L. pneumophila lu
ABENUINNFIIFa N 1WSsufisuanu
v U ac a%’ 43’ = Id v
danAaaNAUIBMIWIzEeEs wWalludayannu
ihadadmsuih lU1dithseTauaslaesnumsvuilau
J \ 901 \ \
299170 lUUranneN 9 daly

\HauuaiiGaanasgu

@a L. pneumophila ATCC 33152 9013
T flushamuauuaun wasidauuaiids Sunu 10
%o MuTEIULa Collins S uazanz 1 201577
Usznauais Staphylococcus epidermidis ATCC
12228, Enterobacter aerogenes ATCC 13048,
Burkholderia cepacia DMST 15507, Bacillus
subtilis ATCC 15896, Klebsiella oxytoca DMST
16071, Listeria monocytogenes DMST 17303,
Escherichia coli ATCC 25922, Staphylococcus
aureus ATCC 25923, Pseudomonas aeruginosa
ATCC 27853, waz Enterococcus faecalis ATCC
29212 gnlddmsunadauanuiwzeadds lag
L%aLL‘UﬂﬁL%Elﬁ)xgﬂLW’legﬂﬁuua’Wi'lSLgﬂQL%ya‘liﬁﬂ
nutrient agar (NA) ﬂuﬁqmwgﬁ 37 DFLTOLEES
Hlunm 18-24 2l

YenANiiLHe Legionella fiuenld Mndagha
Thmedaeday Tasdamsinzdedn® uas
ai’mun%ﬁﬂawﬁ'uﬁ;l%yaﬁaﬂ%% latex agglutination
test (Oxoid, Hampshire, UK) 371143% 100 lalztan
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Usznauais L. pneumophila serogroup 1 MUY
25 laluian, L. pneumophila serogroups 2-14
U 50 laluian way Legionella species
u 25 lalgtan hununulesguéingmans
Mg 1171 giiia Tl 2562 Tasmaifusnunize
Hlundiwesea anududuiasas 15 figaumai -70
avewades gnlddmTunadaududuanudimg
49935 PCR #iianniu Tasde Legionella azgn
ineAenuueINsIAsaifariia buffered charcoal
yeast extract agar (BCYE) ﬂu‘ﬁqmwgﬁ 35 BNFN
waiBes Wunm 48-72 Halus Aewhanlyd

dathalaldanuaadafiseds Legionella uay
faganmadunndas
shathslalsianyasdafisedoiiube Legio-
nella Feiidnuaisnan yu sauEsu M asanand
Snuaade cut-glass Mnziaealdanndanehah
MeFegan FENTNHDUANAN-WOAIMEU 2562
Toagudinenenaasmsuwndii 11/1 gifie 1w
385 laluan
fhathahmedanndasiasdeiimsuuion

v
P

(e Legionella UM ANET TN ALALULWENN
fluyudadretiu Wy Wg vues ases O with
vahdau ihwdau asvheh hwilssdu ihden
ihivnauad weiudy dufivih dnhdau udu
Fadana o gudinenenaasmaunndi 11/1 gifia

TutdauNNIAN 2563 MUY 161 AIDEN

M3anm DNA

fradlalaanueedenads su1a 2-3
oduns gﬂa:mﬂmﬁlufwné"uﬂsmmm%wa Y3nas
100 lulasans msane DNA vnlasmsau® @
aaumai 100 venuaed Wunm 15 w1l uaawnli
Euiudiluhude vasntuhereehsluiumied
ANNI3IDU 13,000 rpm (Huna 5 Wil gaungil
4 23 aLded (Eppendorf, Germany) tAufIaes
DNA #ile ﬁqmwgﬁ -20 aNFLTALTE

dusudethaihmednadaniisedaiing
Uuidlewde Legionella Wiadsnsathenaumsama
AR NMLU U D UMSATIVIA TV IF D

N5F5NTIANENAFATATUNNE
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d3latuam2ee Centers for Disease Control and
Prevention (CDC) U 2005 Tagl#uciunsasniia
polycarbonate #U1@FWIU 0.2 Tulasiuns (Fisher
Scientific, USA) 91auiingragaiiadonle
wann DNA loglayaana NucleoSpin® Tissue kit
(Macherey-Nagel, Germany) FanaaLAeue e]
auiiszylugaada uaz DNA fisdaldifuiinamgd
-20 aNANaLEYd

msmwmmiﬁuqmsmﬁya L. pneumophila
meld PCR

38 PCR gnihanldasiamarsnugnssu
“ZINL%E] L. pneumophila Tududiu macrophage
infectivity potentiator (mip) @N81Y 265 bp
Tosgalwsiwasgnaanuuuaindaya GenBank
accession number S42595%" qmlwsma{ A4
uaasluanseii 1 PCR product fildgnasiaday
anuannzlogldlusunsy basic local alignment
search tool (BLAST) wazusziiugduuuanu
NWEMs0n PCR product logldloulnd EcoRI
(Thermo Scientific, Waltham, MA) %ﬁtaaﬂﬁnﬂ
nansitaszielelusunsy NEBcutter (lale
LaANTBYa) ATINEBUNANEN PCR Adalameda
gel electrophoresis

drvsuarudsznavuazanizuaaljnsen
mavnagnuiuliiannzivansan Usnes 25
Tulasans Usznaume 1X reaction buffer, 2.5 mM
MgCl2 (New England Biolabs, USA), 0.2 mM
dNTP mix (Thermo Scientific, USA), 0.2 uM
forward primer oz reverse primer (Pacific
Science, Thailand), 0.625 U Taq DNA polymerase
(New England Biolabs, USA) t#ix nuclease-free
water TWasuUsinas 24 lulasans nasnniudia
#0819 DNA 1 lulasdns 1vaaanaasiussy
dausznavlfisennanaaidiaiauinudnm
a3WugnIsN T100™ (Bio-Red, logldanmzuas
ﬂﬁﬁ%ﬂ’lﬁ\ﬂi initial denaturation 7 95°C 2 Wi
LAY 30 58U 284 denaturation % 95°C 30 S,
USA) annealing #i 57°C 30 37 usz extension
il 68°C 30 317 Mntiudng final extension 7 68°C
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LUTANT YNaN LUssAle

5 17 Toeld DNA 283@a L. pneumophila ATCC
33152 Wuamuauwan 3§ PCR product 2110

265 bp Was nuclease-free water {umMIUANKAAY

Tosnandanilagnasiadaudls 29 agarose gel

electrophoresis Wazdaume ethidium bromide

t:' o‘d‘ Y o w = . .ﬁ' .
i 1 galwswasieanuuuld amsuasrameu mip ea¥e L. pneumophila

p o o ALK PCR product
Twswes neauwud (5'—>3")
(bp) (bp)
Forward primer GCA TTG GTG CCG ATT TGG G 110-374 265
Reverse primer GGC AAT ACA ACA ACG CCT GG
n1sw1ﬂ%mma1w’fuqnssmﬁﬁaﬂﬁqmﬁmnwu MIAIUNNEDH

(limit of detection) wazANNINNIE (speci-
ficity)

USinaanswugnssuiiiasiigaiianinsnnsia
wua$Hs PCR lasumsasiaaaulaglddathai
fUsennide Wude L. pneumophila Usana
1.5x10° 1188 /088805 WaLyNISABINUUU serial
10-fold dilution ®aud 10° & 10° WLt
fnsswlaudazanududulummsnagau

1M UMMININNIZYDINITATIANENS
Wuqmsm%a L. pneumophila gnasiadaulesld
auuaiiGemenusinassuau 1w 10 #iie mw
euad Collins S wazamuz U 2015 wazasa
savdufuenusnzindunlonldide Legionella

d‘ Y ao dqj d‘ly o
AuanlaanISmsiwnztasada w100 Lalutan

nsusstiudse@nsnwuaeds PCR wazau
sanadalSauiisuiuismnzEsaia

35 PCR lasumsusziliudsedndanwdsau
FeuRUAEMIINzasEn (Bwnasgu) leald
TolaildouvaiiGeiasdodiuide Legionella 210
fhathanmedunaasy 1oy 385 laluan

¥ana1nii3s PCR fiwannzudslasums
Uszdiulagldshathahmedaunedas fsdeiins

Uuaude Legionella TUIU 161 AIDEN

uawe93d PCR fildazldSunisussziiiu
ANUFDANADITEWINID Lo kappa analysis uay
UszLiliue) sensitivity, specificity, accuracy,
positive predictive value a8z negative
predictive value lagldgasinasgiuanuazeg

ASMSINIZLRENLTD

We

mMsdsziiuaNNINIz2ay PCR product
Alalasmssaaateulaidasinz PCR product
ildgnuszifiumaanuiimzdaaulsidaiing
Alannmsinsiaallsunsy NEBeutter Tngth
PCR product fildamnmsifintSnamswugnssm
298U mip 219 265 bp aameaulysl EcoRI ua
MsUszliunwu §506e PCR product leaan
{lu 2 dau Usznaude 177 uar 88 bp Fwnaues
PCR product #iaaldfianansemuuamsdianzy

AALFAI LMD 1

msmmmmsﬁ'uﬁqﬂssm%ya L. pneumophila
Mo PCR

msmmmmiﬁ’uﬁqnismﬁa L. pneumophila
7833 PCR lasumsianslagldiy mip {uiy
Whnanelunisasiam wandavedanlaiaue

265 bp AAUFAIIUMND 2
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M 1

300 bp
250 bp
200 bp

NI £

100 bp
50 bp

25 bp

S 5177 bp

S 3 88 bp

Mwil 1 PCR product gedaeeldioulas EcoRI Tag Lanes M: DNA marker, 1= L“??E) L. pneumophila

U0 265 bp, 2-4 = NaNANNAA loeelFaulEl EcoRI H21a 177 uas 88 bp

] v
[

Muil 2 PCR product #8935719009la am3unsnsiamanswugnssuiea L. pneumophila 10g Lanes

M = DNA marker, 1-5=PCR product 2841%8 L. pneumophila Lﬂuﬁaﬂmqmamﬂﬁwum

265 bp, N = nuclease-free water L‘ﬂuéhmucigmaau

ﬂ‘%mmmsﬁ'uqnsmﬁﬁazuﬁqmﬁmmmmwwu
M35 PCR NAnnadu

35 PCR lesunisesiagavdsuiuds
@ o v a P v ¥
Wwugnssudesnganansaasianuld laald
Mo NINNGNED L. pneumophila Usina 1.5x10°
ad /088805 WINUIDAN 10 L1 AWE 10° 9 10°

¥y v a ¥ o

uaUIngaNNENTumMganansaaanule Aa

a a

10° 1198 /Na8a05 OULFa LUMND 3
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ANNNILINNZYD9ID PCR NAnn9du

ANNINWILYDNIS PCR NI0092U9nATI3
davlaglddauvuansaniadunwulevssluinian
Funaaan” PNUIU 10 B0 WOWUEY mip DN
1y & . = a =
WUFNIINYDNUTD L. pneumophila \WENSUALAED
Toglinudy mip TussWugnssnvesuuaiiisedy
MONNOFDU AT UMD 4
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Mud 3 USinassnugnssuiissfigaiianansonsianuld (limit of detection) 28435 PCR 7190632y
10e Lanes M = DNA marker, 1-7 = %8 L. pneumophila 1311 10°, 10°, 10%, 10°, 10% 10" uae

a aa o

0 4 [ _ Id LY
10” 19ad/880005 MUAIAU, N = nuclease-free water tUumMMIUANHAAU

M 1 2 3 4 5 6 N M 7 8 9 10 11 12 N

300 bp
250 bp

MR 4 aNENzads PCR fvasan UssiiulaglddauveiiGesy s1unu 10 #iia Tag Lanes M:
DNA marker, 1 ttaz 7= DNA L%ya Legionella pneumophila, 2-6 w8z 8-12 = DNA L%ya Staphy-
lococcus epidermidis, Enterobacter aerogenes, Burkholderia cepacia, Bacillus subtilis,
Klebsiella oxytoca, Listeria monocytogenes, Escherichia coli, Staphylococcus aureus,
Pseudomonas aeruginosa Was Enterococcus faecalis mua19u, N =nuclease-free water

I @
Lﬂumm‘uquwaau
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uanNNLANNNWILEE9IS PCR 919009l mophila serogroups 2—14 (n = 50) uwaz Legionella

% Yo =) o v &1 . A . ) . d%’
gelasumsasadaviiuiu loaldde Legionella i species (n=25) waUsIngwuiiu mip lawziie
wenlotininan iy 100 lalaen Usenause L. pneumophila 11U 75 lalatan iy aaudns

L. pneumophila serogroup 1 (n = 25), L. pneu- Tugms1il 2

[ v v
[

A5 2 ANNININLLBNS PCR Ninady asadaviiuiulosldde Legionella Nuanlaaiedsimnsiaes
@a MY 100 lalnan

35 PCR
WaUIN WaaU
wnzaaade® NAUIN 75 0
(M9537U) NaaU 0 25

*3Funzidenda; nauln: latex agglutination test 14 L. pneumophila, Haau: latex agglutination test {1t Legionella species

"% Legionella Nuenla Usenaume L. pneumophila serogroup 1 (n=25), L. pneumophila serogroups 2—14 (n=50) uUag

Legionella species (n=25)

] v @
=

wan1sUsztindsz@nsnInis PCR N9aneau
wWisuiiisuanusanedasmAamMsINzEnads

3% PCR #dansdugnissifiviouiioy
AINEDAAABIYDINARUIENISINZLEEUED Y
(e ToglflalatlidouuniiZeiasdediu
Lﬁya Legionella 971U 385 lalgian wawm%ya
L. pneumophila MU 39 lolzian ﬁnﬂﬁgﬁﬁ PCR
wasimwnzEede sauaadlumei s Tosaannda
AR UNIEaE @18 kappa AU 1.00 uaz
He sensitivity, specificity, accuracy, positive
predictive value waz negative predictive value

59882 100.00

wananiiia PCR faldsumsusziivlasld
frathahnniwneden Asdeimsludieuda
Legionella :UU 161 ot Han150IMae
3% PCR wul#e L. pneumophila MUIU 17 AIDEN
PfidRWsAsEaNaNUED T 12 Gaeth
fauaaalumsni 4 donndasnsatudia kappa
(WU 0.81 H@Y sensitivity 3888 100.00,
specificity 5888% 96.64, accuracy 3088% 96.89,
positive predictive value S888% 70.59 WaE

negative predictive value 59882 100.00

M5 3 HamsiSeuiisunsasianiae L. pneumophila mg3s PCR wazddsimnzideade logldlalail
& oo A o g & . o ' ¥ a v
@auuaiiSanasdelluiio Legionella :nd10g NN NawInaay (n = 385)

Sensitivity Specificity Accuracy PPV° NPV*

» POR () ) ) (e (%) oPPR
HauIn HaaU
Fwnzdsade™  wavn 39 0 100 100 100 100 100 1.00
(W93 1U) WaaU 0 346

* FBIWzLdeE; MauIn: latex agglutination test lu L. pneumophila, HaaU: latex agglutination test Hlu Legionella species W3auaau
b . d v v . . .
e Legionella fuanle Usznauday L. pneumophila serogroup 1 (n=13), L. pneumophila serogroups 2-14 (n=26) uaz Legionella
species (n=11)
¢ PPV = positive predictive value
¢ NPV = negative predictive value
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MINTINTBUANNYNABIIS PCR dmSUATIAYD L. pneumophila LURYAWS WUNDY UDTATE

M0 4 wamsilSeuiisuanudannaaIMsnsIaviia L. pneumophila Me3s PCR wagdsimnsides
e legldmaaninnndunassuiasdeinmsuudleuts Legionella (n=161)

Sensitivity Specificity Accuracy PPV¢ NPV*

» POR () ®) ) () (%) oPPR
HAaUIN Haau

Fumnzdeade™®  wauan 12 0 100 96.64 96.89 70.59 100 0.81
(WeI3IU) HaaU 5 144

* 3Bunzdeada; wauan: latex agglutination test i L. pneumophila, WaaU: latex agglutination test Hlu Legionella species #3aanu
" %o Legionella fuenle Ussnaude L. pneumophila serogroup 1 (n = 4), L. pneumophila serogroups 2—14 (n = 8) waz Legionella species

(n=3)
¢ PPV = positive predictive value
¢ NP = negative predictive value

a 4
AU

NARaMIANEIMUINE PCR flsaasiu tile
@579 L. pneumophila lagl#8y mip flu
Suthminefisnenuenusumesude L. pneu-
mophila WludIBENMIEIngaNLazIaEN
neadtn > e anldaanuuugalnsines
Tumsne Fenandaieanuuulaizine 265 bp ua
mafnmugasanuTwsles liwulfasendungs
(cross reaction) ﬁm?qi’a Legionella m‘c’lﬁuﬁ:ﬁ:u
wazwuaiiGerinauiinuldvasluurenh sanada
FunamInadaumsdsmsmzaeads wazKams
Jwnnzdlagmaiindnunsaiindsniiineny
Aaunti 0 1e =220 6 e 1 Sauiguiuasms
winUSinanseieasnlugnnase suiumaied
folFlumsaadiathan ™ wuhdaiandu
dafienulnfosnhussfiduaauiigeenn udis PCR 7
TailihAsfaauiehs lidasmaedasiiaiifinmg
wiagiiermaianis @1 limit of detection
Wy 10° CFU/ml laishsnniBimside uasgan
FmstinUsinansaiheasnlugnnase (5 genome
unit/reaction)” 988 fa WLAUMSIINIENOU
luesufudnmsauraidan sulszanmutios way
Tuanfludasdigdenammnslumaanivnu®
aghalsimumsanmiligasite ssansiuou
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Validation of Polymerase Chain Reaction
Method for the Detection of
Legionella pneumophila

Benjaporn Nuthong,' Aapakon Nobnorb,” and Sasitorn Nuthong®

'Regional Medical Sciences Center 12 Songkhla, Department of Medical Sciences, Songkhla 90100, Thailand
’Regional Medical Sciences Center 11,1 Phuket, Department of Medical Sciences, Phuket 83110, Thailand
*Prince of Songkla University, Songkhla 90110, Thailand

ABSTRACT Legionella pneumophila, the main cause of Legionnaires’ disease, is found in various
water sources. The bacterium is spread to humans through the inhalation of contaminated aerosols.
Surveillance of pathogens in water sources is therefore essential. The standard method for the detection
of L. pneumophila is culture. This requires an expert to read the results, and it takes a long time. This
study aimed to develop and validate a PCR method for rapid detection of L. pneumophila with high
specificity but without the requirement for specialists. Many samples were tested using the macrophage
infectivity potentiator (mip) gene as the target, and the results were compared with the culture method
to measure consistency. The PCR product of the developed PCR method was 265 bp, with a limit of
detection equal to 10 CFU/mL, without cross-reactivity with 100 isolates of Legionella and 10 common
waterborne bacteria. Comparing the effectiveness with culture using water samples, the results showed
a well-correlated agreement (kappa =0.81) and a negative predictive value of 100%. In addition, when
bacterial colonies suspected of being L. pneumophila were used, the comparison results indicated a perfect
agreement (kappa =1.00). However, the PCR method provided the results eight times faster than the
culture method. Thus, the developed PCR method is suitable as an alternative method for the surveillance
and the control of L. pneumophila contamination in water resources. It can also be used as a method for
the confirmation of suspected L. pneumophila bacterial colonies in addition to the existing culture method

for faster analysis results.

Keywords: Polymerase chain reaction, Legionella pneumophila, Legionaires’ disease, mip gene,

Water sources
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Detection of SARS-CoV-2 Infected Persons Among Foreign Workers

Mae Sot District, Tak Province Using RT-PCR

Payu Bhakdeenuan et al.
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Detection of SARS-CoV-2 Infected Persons
Among Foreign Workers Exposed to Patients
in the Textile Factory, Mae Sot District,

Tak Province Using real-time RT-PCR

2

Payu Bhakdeenuan," Thanee Wongchai,” Nattagarn Chuenchom,” Wiphat Klayut,'

Sopa Srisungngam,’ Supranee Boonchu,' Benjawan Phetsuksiri,’

and Janisara Rudeeaneksin’

!National Institute of Health, Department of Medical Sciences, Nonthaburi 11000, Thailand
’Mae Sot Hospital, Maesot District, Tak 63110, Thailand

35 Tiwanon Road, Nonthaburi 11000, Thailand

Abstract: SARS-CoV-2 has caused COVID-19 which is an emerging disease affecting numerous deaths
and cases throughout the world. This report provided results of case finding among migrant workers
of a textile factory in Mae Sot district who were at risk for infection through close contact or suspected
to have contact with patients. It occurred after case detection in factory employees visiting Mae Sot
Hospital in the middle of 2021. Through routine active surveillance, contact tracing and laboratory testing
were performed. Nasopharyngeal swabs were collected and transported to the hospital for SARS-CoV-2
detection by real-time reverse transcription-polymerase chain reaction (real-time RT-PCR) using a
COVITECT-1 SARS-CoV-2 Real-Time RT-PCR Kit. Among 106 Myanmar workers tested for the infection.
Their ages ranged from 18 to 55 years old, and genders were 32 (30.19%) males and 74 (69.81%) females.
Seven cases (6.66%) were identified with the age range of 20-39 years old. Of these, 2 were male and
5 were female. Targeting cycle threshold (Ct) of RT-PCR, all positive samples had Ct values for the
detection of RdRp and N gene in a range of 20.16—-33.36 and 22.13—-33.55, respectively. Overall, the testing
results indicated a low infection rate in this population. By active case finding using real-time RT-PCR,
new cases and isolating infected persons from risk groups, and spreading control, could be done more
quickly, and facilitated risk assessment and preparedness for the disease. The information addressed in

this report could be useful as a practical guideline or to improve practice further.

Keywords: COVID-19, Coronavirus 2019, Real-time RT-PCR, Mae Sot Hospital, Active case finding
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a o g

HanAeIN lasuaNNTsNNHUSLNAENEIN UNATY

Y a

guanaadunumsnanlagmadnihaaduasz
#iadu 1 1y thamanneviauusurasluinit il
;ju‘%Tﬂﬂ%"yaauﬁ'ﬁﬁla\im‘mmﬁmqﬂssmﬁLLazmmLqu
MIIEEN ‘n’%afwrﬁqﬁtﬁwLﬁuﬁﬂﬁtﬁmmilﬁ'anqmmw
mussandauanadusueneduguilaald Gl
Tuthudszanm w.a. 2562-2564 guéinenenans
msunndil 1 Gadlwmi Hndudinnunssug
Foviadealud Sy uszmatensugnini
nndaniadadlnl 1wy wazdieens adiums
\fudheshahiailanassugummnuazauguli
Wuldandszmeansznsnassugy atiuil 211
w.e. 2543 tiaithssTanuawaanhis il
MuNasIUMMUaLazaNasfuslaaliianu
Uaaads Twdaamannaieneiiludumis
Tumsdauenudnsarnisimdulymusnasgu

nazasemalan MedudsuNanFuAmLATEgNa
aavUszindlneloga 1

Mad AN

fhaghathineluaulszanas w.6. 2562—2564
wulagadiinnuassaguisiadend aryu
(AU PUMBIED) LazALENTUTINT®
Faelval (Aunngudanviaguou) ayuuas
Hene (Lﬁumﬂ;jwamﬁwﬁa) NANIATHAUMNN
Wile nuanne 122 et wiailudaia
INWIOLTEN L 92 GIBEN AU 8 aHN way

(ZEN5IE 22 MBI

Lﬂ'%imﬁauasqﬂnszﬁﬁ‘lﬁ

hand-held refractometer N.O.W. (31 505-IR
Nippon optical works Co.,Ltd. ﬂizmﬂﬂjﬂu),
wasluiitnad (linsudde Uszimalaniu),
spectrophotometer (Agilent 'j:u 8453 USHN BILAUA
weluladid ne Uszmaanigawwsn), LA3paF
ANNAZLBEA 0.10 WadNTN (Sartorius JU 324s
Sartorius Weighing Technology GmbH
Useinaeasuil), Lﬂ'%laqmgumfi'm (Vortex Genie2
3u SI Scientific Industries Uszimaan3gainsn),
va LA (Electrothermal ';:u EMos00/C
TEquipment Usztnasang), 1A3aseanuaziion
TaitAu 0.001 N3y (Mettler Toledo 3u PB303-S
Mettler Toledo (Swizerland) AG Uszind
dowasuaud), pH meter (Metrohm 3u 827
Metrohm Herisau (Swizerland) Uszind
Fowasuaud), guumsdogungil 25 aeen
walded (Binder 3u KB 240 (E6) Ussinaeasuil),
(ﬁ'ﬂmwwm%yaqmwgﬁ 36 Way 37 avdALdaLdad
(Memmert 31 INE600 uaz3u IFE600 Usind
waswil), qunnzideaumnll 41.5 aseniaded
(Binder 3u BF240 (E6) Ussimeiaasuil) was
water bath aungil 41.5 avenwaiBed (Thermo
scientific 34 Neslab EX7 Digital one Uszind

ansgaLan)

N INTINTENFNTNSUNWNE
UM 64 atlun 3 nIngIAN - NUENBY 2565




Quality of Honey Produced in Chiang Mai, Lamphun and Chiang Rai Provinces

Patcharida Pichai and Pirin Budkrajang

MWISIaEHaLATASLAN (MuLad)

carrez I solution (K4Fe(CN).3HZO) 1GH
phenolphthalein (Sigma-Aldrich, Uszind
dwSgaw3m) sodium bisulfite (NaHSO ) (HIME-
DIA Uszn@dule), sodium acetate trihydrate
(NaCH COO.3H O) (Supelco Uszindtzasuil),
carrez II solution (Zn(CH3COO)2.2HzO),
iodine (IZ), potassium iodide (KI), acetic acid
(CHSCOOH), sodium chloride (NaCl), starch,
anhydrous sodium carbonate (NaZCOS), citric
acid monohydrate (CSHSO7.HZO), copper (II)
sulphate pentahydrate (CuSOA.5 HZO), sulfuric
acid (HZSO4), sodium thiosulphate (NaZSZO3.5H20),
sodium hydroxide (NaOH), zinc acetate
(Zn(CH3COO)2.2HZO), hydrochloric acid (HC1),
potassium dichromate (KZCrZO7) (MERCK
Uszenateasau), ethanol 95% (J.T.Baker Useine
Wade) ssedinauaiurie analytical grade

aMSLaIdauazasLAd (MuAazINEN)

phosphate saline buffer (0.02 M) pH 7.3-7.4,
Baird-Parker medium (BP), brain heart infusion
broth, trypticase soy broth (TSB) ﬁLaN 10%
sodium chloride 8¢ 1% pyruvate, coagulase
rabbit plasma, gram’s stain, buffered peptone
water (BPW), Brilliant green agar, rappaport
vassiliadis medium (RVS), Muller-Kauffmann
tetrathionate/novobiocin broth (MKTTn broth),
xylose lysine deoxycholate agar, triple sugar iron
agar, decarboxylase base medium, L-lysine,
Salmonella spp. antiserum (Difco Uszine
ansgawan)

EhpIt At

MFIezRUSINaANaEL Y

nadaulasly hand-held refractometer
Tumsiaeauiivin (refractive index: RI) 1
szuumMsdashurauas USueisaiionadsmsly
refractometer W§IMEAUNAIAIULLHUUSTNYB
refractometer 811@) RI Yuiingaumvniiaiae
Pnasluiinss AmwaualSsuisumysann

N5F5NTIANENAFATATUNNE

L &) 9 64 atiudt 5 NINYIAN - NUENBY 2565

ANNTUAILFO LU TNN 1

MM

nadingmniinasiacnalaild 20 asenuwaided
TilFenud 0.00023 dassmumaldod tiaUsudd
sulailugamai 20 svenwaldes Wy Mauni
MBENLINNY 25 aNAaded wazaiue RI 1
refractometer (YNNU 1.4985 azla@untinu
0.00115 MUINAIN (25-20) X 0.00023 LAINAILA
Alaluunfuaieulaan refractometer §atiss
A RIWNNU 1.49965 (1.4985 +0.00115) lumanauny
Haunaiidiageend 20 sseniaidaa 1
auneananliavasnane RI fisula aniuni
A RI MlSuududrluisuausmaensiy an
MR 1 UFIINNFNTUS TGRS
Usinaenadulunhie® senunaiiuiosazyas
1hwiin enuusiugh (precision) TumMsIANZHUEN
o8 %RSD, (relative standard deviation) H@
= 0.91 (M HORRAT = 0.53) loa@1 HORRAT
fa MsUsziliumanuuiug289I5InNLy M
lean Horwitz equation repeatability : RSD, =
0.66 x 2 (1-0.5 log C) Toei C = concentration
ratio MBUALNMYINISEaNIUAT HORRAT

(Horwitz’s ratio < 2)""

MmNz lansandmsamasiizat?

dslansandmdamasiase Tdwanmsm
ANNUANGNYBINTIAAINITYAN UGN Taglsih
wauﬁ'umiasmmivwﬁyq 1 ¥9a0naaad wazld NaHSO
ANMULTNIY 0.2% (reference) WFNAUFITATIY
Whiedn 1 wananaaas ihluiadmaganauuss
fenuenay 284 waz 336 wluwas theanfilaan
Wnaufu e laasanfunianasihad
Tdnugashiinadau Tasiadaghahis 5 niw
azaemetnU3nes 20 §93ans asly volumetric
flask U@ 50 Naaans LAN carrez I uas
carrez 11 %iloas 0.5 §aaans tannaznay Usu
Usmnaseaeun we iy aaneld 10 und
ASANMIENTEMENTBIUDS 1 uatiuadisavans
Ainsealdaslunannnaasuisdasvann vanaaz 10
103305 laaraaanaasiusn (sample) Hiath 10
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108805 epANAaRINEDY (reference) LN 0.2% 284 UAT 336 W IUNAT MIANA LTATBNTNNTS
NaHSO, 91y 10 #adans wanlinnuuann  wasihia (HMF)
maaraan lUinansganduusenanueaay

MIN 1 ANNFNWUSITEINMeBHvnLasUSInaeNnNEu LN

%water Refractive index %water Refractive index
content 20C 60F 40C content 2'C 60F 40C

13.0 1.5044 1.5053 1.4998 19.0 1.4890 1.4900 1.4845
13.2 1.5038 1.5048 1.4993 19.2 1.4885 1.4895 1.4840
13.4 1.5033 1.5043 1.4988 19.4 1.4880 1.4890 1.4835
13.6 1.5028 1.5038 1.4983 19.6 1.4875 1.4885 1.4829
13.8 1.5023 1.5033 1.4978 19.8 1.4870 1.4880 1.4824
14.0 1.5018 1.5027 1.4973 20.0 1.4865 1.4875 1.4819
14.2 1.5012 1.5022 1.4968 20.2 1.4860 1.4870 1.4814
14.4 1.5007 1.5017 1.4962 20.4 1.4855 1.4865 1.4809
14.6 1.5002 1.5012 1.4957 20.6 1.4850 1.4860 1.4804
14.8 1.4997 1.5007 1.4952 20.8 1.4845 1.4855 1.4799
15.0 1.4992 1.5002 1.4947 21.0 1.4840 1.4850 1.4794
15.2 1.4987 1.4997 1.4942 21.2 1.4835 1.4845 1.4788
15.4 1.4982 1.4992 1.4937 21.4 1.4830 1.4840 1.4783
15.6 1.4976 1.4986 1.4932 21.6 1.4825 1.4835 1.4778
15.8 1.4971 1.4981 1.4927 21.8 1.4820 1.4830 1.4773
16.0 1.4966 1.4976 1.4922 22.0 1.4815 1.4825 1.4768
16.2 1.4961 1.4971 1.4916 22.2 1.4810
16.4 1.4956 1.4966 1.4911 22.4 1.4805
16.6 1.4951 1.4961 1.4906 22.6 1.4800
16.8 1.4946 1.4956 1.4901 22.8 1.4795
17.0 1.4940 1.4951 1.4896 23.0 1.4790
17.2 1.4935 1.4946 1.4891 23.2 1.4785
17.4 1.4930 1.4940 1.4886 23.4 1.4780
17.6 1.4925 1.4935 1.4881 23.6 1.4775
17.8 1.4920 1.4930 1.4876 23.8 1.4770
18.0 1.4915 1.4925 1.4870 24.0 1.4765
18.2 1.4910 1.4920 1.4865 24.2 1.4760
18.4 1.4905 1.4915 1.4860 24.4 1.4755
18.6 1.4900 1.4910 1.4855 24.6 1.4750
18.8 1.4895 1.4905 1.4850 24.8 1.4745

25.0 1.4740

WA ELHG)

- Maumgiizasmmsiamazivnm Sennnd 20 ssewaded Tuinmantiniiiin 0.00023 daaseisadad
- haamglisasimsiaamaniinnm ianfesnd 20 esewaded liaumaziivinimaan 0.00023 daasrmaided
- maniiuduniiesmsammamenuiuluni

NI INTHINENFATNSUNNE
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Quality of Honey Produced in Chiang Mai, Lamphun and Chiang Rai Provinces = Patcharida Pichai and Pirin Budkrajang

msmmanmlaansandunsamasnigg

(A284 — A336) x 14.97 x 5 X 10

HMF, mg/Kg = T o o .
WRUNNIBEN (g)
126 X 1,000 x 100
14.97 d1AN =
16,830 X 10 X 5
126  d1AN = MW 293¢ HMF
16,830 = molar a of HMF at 284 nm
1,000 = mg/g
10 = centiliters/L
100 = g honey reported
5 = nominal sample weight

anURaaIsmIEEInalaN 1 ouvie Avihedly Jadnsu/Alansy aNNLNUE lUNITIATITH
uameaa8 %RSD #i@ = 5.37 (A HORRAT = 0.87)

aa o

MANKlawadaad waniia

ldvannisaesnismufnsenuseniig

v v

dsazaauilauazinig aulsinagluinieazld

Y

a a g

mnsdeadarauds ‘[mﬁlaiaﬁm’ﬂuaumﬂmai

= a

drasansazanaldsundauiipufisenieqegd wa

[
= ]

fildazuansoaninlugiuasinu 19 uiliigndes
sanalagaulzailunhie 1 n¥u melune 1 5T
Toatia 2% starch solution 5 fadans avlu
waaanaass Juathl3ines 10 daaans wawlw
Juiladiendu wWnls wdiwe iodine solution 10
108805 a9ly volumetric flask 2119 50 JadANT
nntuiliassazaruuilinnly 1 fadans
Tdasly USuBanmsTwasy 5o iadans aeih wdh
luia@ absorbance ﬁmmanﬂﬁu 660 WLULNAT
Tvleie absorbance agluz 0.760+0.02 dlula
AiiaeeiinvisanUsinahiivsulsnes
§13a@1 absorbance 1@ 0.790 B13@aLANN
adiaz 1 faaans sadlu 51 Tadans wisaunh

Y v | g
zla@n absorbance aglugd9 0.760+0.02 AINUY

N5F5NTIANENAFATATUNNE
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FUNHG 5 NS araeNUSHINT 10 §adans aalu
volumetric flask U0 25 Naddns LON acetate
buffer solution pH 5.3 (1.59M) 2.5 88307 LAz
N 0.5M NaCl solution 1.5 §adans warusu
Usunaslvasu 25 Nadans oiew welinnu
wate 2% starch solution 5 #8305 laadly
side arm 28909 lFnUAAZN Mauutlieasazans
¥ cgl d' = Y o a aa 1 1 u’ 4
NNeIaN Y N 10 Jadans ldasludrunilu
210 M lJudly water bath Nigmngil 40+0.2 8ee
= < =1 3 v v o
waded Wuna 15 109 nanasazaenidad liiinnu
wilu water bath 8nA39 GuIunamn < 5 Wi

a

Yasmsazaneuay MNY 1 19dae5 91 volumetric
flask 2110 50 fadans fidasazany iodine 10
95805 udidnhliivsmasuhiuiildnis
standardize il (i Usuusanesdlu so wie
51 fiadans nuilalums standardize wuile) wan
Tiwhiuugihlusa absorbance fianuemaay
660 WLULNAST ﬁ’m’lsmauLLaz‘lJ%'uﬂ%mmﬂmJnn*]

5 19 wazinlUia@) absorbance aulaainu
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0.235 NI absorbance HialgRuszazIMN
isalunasans i Taglwuny X flueh absorbance
duwnu Y una tiasdeanmsidunse dainly
THlumsannamomieulsiyjisetuihul
LRI LALBFNE WBNHIR TIENUHINE
Maw nefiay 1 awris Snibedu T anas anu
uruen lumaitenezviuaniais %»RSD, Jen = 2.56
(@ HORRAT = 0.34)

mﬁmswvﬁfwmasgfﬂsattaxif1m1a%ﬁa%a(l4)
managaunealuhisldizan-anasa
u copper reduction method T#nanmsmusana
Cu (ID) # waannjnsensandu leamslamsnaas

#139:N8NINTFIU sodium thiosulphate

Saausg-anasa (Luff-Schoorl reagent)

a#za8 anhydrous Na CO_ 91421 143.8 N34
TwhU3310s 300 §adaas azare citric acid
monohydrate UM 50 NN Tuth 50 195303
wazazany CuSO .5H O s 25 n3u luth 100
fiaaans uauasazaend 3 gila WEhy iy
AsUUSINAS 1,000 Hadans #9131 Ay dinznau
AaTudpInsaseanszaEnsaaUad 1 USu pH
TWaglugae pH 9.3-9.4

MO ENGIaEN NN

Fadhaehe 5 n¥u azmaehauliings 20
108805 lu volumetric flask 2110 100 H8dA0T
W@ carrez T uae carrez I1 #iloa 1 195305 LH1H
Triasut3anas 100 fiadans aaneld 2 5l nsesshy

ATLAIENTBILUBS 1 Wmiaxmﬂé‘hashq

nstesaNdIagIaiianIsnagaviiaa
EI2e N

Wasaraeiiadhie 10 Hasans ld
volumetric flask fixth1¥asul3nes 100 fadans
ihanidea laetllasn 25 ladans Usuusnesiduy

100 483893 (sample solution A)

nstesandlataiianisnagauiianag
auAse

Wa5arasiInganie 25 Hasans 1d
volumetric flask 2110 100 838015 (1N 45 Taaa05
waz HCl conc. 1 1addn3 Jaaslu water bath geuviail
100 BNANEALEEE WU 3 WH WA LA U U b
ice bath 1-2 Wil MntuasielilWiEuiigamad
a9 veie phenolphthalein indicator 3-5 W10 Waz
1in 109% NaOH flazveaaulamsazaradannsau
dahliasulsanes 100 Tadans udlliasn 10
108805 1d volumetric flask 2110 100 HadA0T LHn

1 liAsuUSINAS 100 §8daa5 (sample solution B)

ASNATAUN MBS

YuaSilaudan-anasa 25 iadans uas
sample solution A 25 §addans ldluznanunay
20 250 §93a05 (1 2 %) ¥ blank Tagdlia
Whndu 25 f18sans (unumslddade) 1d glass
bead U 2-3 §N @BWMANUNANIINAY reflux
condenser aul¥ition 10 10# ugnhlUuslvitdunui
1w ice bath Uszanm 1-2 il ilengaUfasen 1d
30% KI 3wy 10 §aaans wenliniu diu sM
H SO, 13w 25 §9dans avlufiaztipansanien
Thdhiu azldmsazaedhomary il lowsndy
§39za8NnFU 0.1N Na S O, ulaasaza
ANaDIDDU LAN 0.5% starch MU 2-3 UaAANT
slunsenwehiishiuasldensazmedth@u :ni
lulawsnivansazasnasgu 0.1N Na S O
auldansazansdangu duiinuinasitldluns
lawmsmandegagd

MsnagaumMaauiie

Uile sample solution B 25 dadans Mns
NAFBULTULA B AU AaTAIEY (FnsNadeU
2 7?1) ﬁwmmﬂ%mmﬁmm%ﬁa%a, henaduisn
LLazngﬂsaiuifwé’iyq NYNUNINMTNATDUAIL ALY
nefion 1 dumie Swheludesazaatiingn
ANLAuElunIsIAsIERLERIn e %RSD_
den = 2.22 (M HORRAT = 1.02)

N INTINTENFNTNSUNWNE
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Quality of Honey Produced in Chiang Mai, Lamphun and Chiang Rai Provinces

Patcharida Pichai and Pirin Budkrajang

msﬂmﬁauf\gaﬁwﬁaﬁﬂ

MInadavdaduazs >

Fuhita 50 n3u Tdaslugewmainunennida
(stomacher bag) L1 0.1% peptone water 312U
450 fiadans lFlREhAuTewias stomacher
ﬁwﬁqazgntﬁamuﬂuﬁmwdm 1 68 10 nmadia
WhilsAEean 10 fadans ldlume 0.1% peptone
water 1IN 90 HAAAAT ﬁwﬁngmﬁamqm
faar 10 wh Taladadeiignidaamudandiu
Shaduadlumuanmsiaeaids DRBC fludazszaums
(3929 DIUIU 3 DU IIUSE 0.3, 0.3 AL 0.4 NAIANT
1% spreader glass (naadaalihanmsiande
ﬁwlﬂﬂuﬁgﬁ"ﬂmwwmﬁaqmwgﬁ 25 BaFLTALTYE
funa 5 Su duiulalaiilunuemsidsada
NNNUTINAY Qaueng dilution factor TENUKS
Huewsnudindathine 1 n3u dlinumsady
Wulazasdaduazlvnanuissniy 10 lalail
fa1hie 1 niu

nManedau Staphylococcus aureus''®

WepeNEINIY 50 n5H ldatlugewaadn
Usraanniza (stomacher bag) L@x phosphate
buffer solution 450 #aaans WU LWLENNUME

44' %’ 4?’ = 4 o 1
1389 stomacher Wilazgnidanviudandiu
1 68 10 YUNHiaNi@aae 10 §adans 1aluzne
phosphate buffer solution MUY 90 HaFINT UINS

wgniFeaaensias 10 wh Taladasiignidans
musanasduadluuamsidsades Baird-
Parker 11U 3 U IUSE 0.3, 0.3 LLBE 0.4 NadaNT
1% spreader glass tnagdaagaliimemsiass
e wdnhluisiiguumnsidoaamnil 361 asen
waded Hune 45-48 $lue nntuihlalail
Asdoasniuiunane coagulase test UIUIY
Talafflunuawnsidssdannnuiiduduudihgiu
L%E] Staphylococcus aureus ﬁwmﬁmamgmé’aﬂ
dilution factor eumatlutarduIUGNGD
Wida 1 ¥ dlinumssaivTaveadslvneny

Waan 10 lalatidauiia 1 n5N

N3ENINFIANNEFASMSUNNEG
U9 64 atiud 3 nangan - Auenay 2565

maneaau Salmonella spp."'”

Faghathahin 25 niu ldlumeutzhie
20 250 Uadans Wi BPW 225 fiadans 1l
Unfiguamzidegamnil s6x2 asenmaides (fu
i 182 1l Ywlassazans 0.1 Faaans aslu
RVS broth shlutumwsiaiigusmnsidogmmgi
41541 aeenwalded vy 243 s warilila
#59za8 1.0 18dan5 a9l MKTTn broth 10l
ﬂmwwzl,%yaﬁﬁﬂuwazt§aqmwgﬁ 37+1 pNFNLTALEeE
Wunan 2443 #las shessazansan RVS broth
waz MKTTn broth il streak Uu®I¥I15 BGA
woz XLD agar hlutnluguumwsidogamgi
37+1 ssengaided unm 2413 $las ihlalaiii
sNFgaMItuiuRamammagaulfsenZeduaz
Twmaadingn Menunawuvseliwy Salmonella

spp. ABDUINN 25 NN

Wea

Mandiensiaunwihieasdnia
ealua s wasdeane Tutludszana w.a.
2562-2564 M5INATLAMUNAMVRIUTENE
nasnTNamIagY atudl 211 W, 2543 ualald
A5 RATUNNTIEMINNUTEMA iiaenn
fUNNUANINIINNITDINISUAZE) By Iald
fusznaumsanviiensiiamzansdayiiveiae
aamwashiu dalva liduduensdauslna
fAa e neimeUsnaenaaulalihuiosa:
21 wauhwin mlaasanfiumsaaiihialuiy
80 fiaansumanlansy M lauadnd uandia bivaenh
3 T auna ethanaglasaldifiusosas 5 zaq
Wil @eesthanaiindedadivihaadsuise
Taistaaniidenaz 65 wawihwin wuiladuazle
Tsiiiiu 10 Talafidoria 1 nin lifidaidaliiialsa
fa L%ya Salmonella spp. W8z S. aureus M8zLDUA
YAIHAMIATINATZN eaudaslumsai 2 uaz 3
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M7 2 Mupg DB uNNRIIadEelud Swy wandeens Duwezliihunasiinasgiv

Iuﬁaﬁﬂwﬂigmm W.F. 2562—-2564

Tauilszanas w.@. 2562 Wauilszana w.@. 2563 Tauiszanas w.e. 2564
P NUIUMBEN (588%) NUIUMBEN (5888%) NUIUMBEN (5088%)
AIaEg . L MIagN ) o MBI ) L
s TRy Taisie B Taisw B Taisinu
MIBHG NINHA MBNO
eraluai 41 33 (80.5) 8 (19.5) 37 35 (94.6) 2 (5.4) 14 14 (100) 0 (0)
é’m‘,u 4 3 (75.0) 1 (25.0) 3 2 (66.7) 1(33.3) 1 1 (100) 0 (0)
(Feae 7 4 (57.1) 3 (42.9) 6 6 (100) 0 (0) 9 7(77.8) 2(22.2)
9N 52 40 (76.9) 12 (23.1) 46 43 (93.5) 3(6.5) 24 22 (91.7) 2 (8.3)

Wnawe : narinespuildenaiensiluasi diinnuaaznssumsamsuace auanaigUsznaumsnsiene
WwwzansaAnnidtiaumweanhiawd fdaduaznleldiumumnasguimue uazlifigagainiinel

\alsa (Salmonella spp. uaz S. aureus)

MINH 3 Pumenien iU aeinassIn PuunmuHeMsaTITesey ludntulszanm

W.F. 2562—-2564

o . . v < ™~ -
Innudmaiiebitunarinessiu (Usinamasanu)

. . AU UYsvdszanae w.a. 2562 TYsvdszanm w.a. 2563 UYsvdszana w.a. 2564
Win
[ZebERD] . . .
. Diastase Yeast ) Diastase Yeast ) Diastase Yeast
Moisture HMF . Sucrose Moisture HMF . .. Sucrose Moisture HMF . Sucrose
activity Mold activity Mold activity old
o )
Fealval 92 2 1 1 2 3 0 0 0 0 2 0 0 0 0 0
(21.4, 22.1) (90.9) (1.7)  (7.9,11.1) (70, 110, (120,
240) 650)
S 8 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0
(131.5) (154.5)
Fene 22 0 3 0 0 0 0 0 0 0 0 0 2 0 0 0
(817.9, 90.7, (83.2,
93.3) 170.2)
ket 122 2 5 1 2 3 0 1 [ 0 o 0 2 [ 0 o

o < 4
naawe - anﬁmmgmmuﬂixmﬂﬂszmummsmqw AUUN 211 W.A. 2543 LINUIAN

moisture content (Litiusaaas 21 ﬂaqﬁvwﬁ'n)

diastase activity (laitiaend 3 Tnua aina)

sucrose (LitAusosas 5 vawhwiin)

invert sugar (laitlpenisaeas 65 pasthwiin)

yeast and mold (LA 10 Talail derhils 1 n%a)

Salmonella spp. (hiwu dehita 25 n$a)

S. aureus (Lifiu 100 dathila 1 n$u)
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Quality of Honey Produced in Chiang Mai,
Lamphun and Chiang Rai Provinces During
2019—2021

Patcharida Pichai and Pirin Budkrajang
Regional Medical Sciences Center 1 Chiang Mai, Department of Medical Sciences, Chiang Mai 50180,
Thailand

ABSTRACT Honey is a natural product and is widely consumed around the world. The honey produced
from local of Thailand is found to be the one of economic materials for the world markets. To enable
beekeepers for the good quality of honey production conformed to the international standards for the world
market acceptance, the honey samples were collected by Chiang Mai and Lamphun Provincial Public
Health Offices; together with private sectors form Chiang Mai, Lamphun and Chiang Rai. The Regional
Medical Sciences Center 1, Chiang Mai performed the quality analysis of 122 samples, from Chiang
Mai, Lamphun and Chiang Rai for 92, 8 and 22 samples respectively, during the fiscal year 2019-2021,
according to the Notification of Public Health Ministry No.211 A.D. 2000. It was found that 17 samples
(18 items) out of 122 samples (13.9%) did not meet the standard criteria according to the Notification
of Public Health Ministry No. 211 A.D. which were moisture content, hydroxymethylfurfural, diastase
activity, sucrose, and yeast and mold counts for 2, 8, 1, 2, and 5 samples respectively (1.6, 6.6, 0.8, 1.6,
and 4.1%). Therefore, in order to comply with the standards, the surveillance of the quality of honey in

Thailand is necessary to monitor regularly for consumers protection.

Keywords: Honey, Quality, Chiang Mai, Lamphun, Chiang Rai
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Inspection of Counterfeit and Physical
Contamination of Food During 2009-2020

Kuntong Pednog
Bureau of Quality and Safety of Food, Department of Medical Sciences, Nonthaburi 11000, Thailand

ABSTRACT According to the Food Act B.E. 2522 (1979), section 25 states that no one shall
produce or import for sale, or sell impure food and counterfeit food, to deceive buyers about its quality or
usefulness. At present, counterfeit food are produced by developing both quality and product
charecteristics to attract consumers, however, it often causes dissatisfaction and complaints through
various media. Therefore, in order to protect consumers regarding to food quality and safety, food samples
complained of physical contamination were examined. The total of 1,062 samples were submitted from the
Food and Drug Administration, Provincial Public Health Offices, Regional Medical Sciences Centers and
consumers from January 2009 to September 2020. Among all the samples, 140 samples were counterfeit
food and 922 samples were physically contaminated. The results showed that algae, pork floss and fake
crab meat were not counterfeit, while 473 samples (51.3%) were physically contaminated insects, insect
fragments, hairs, sediments and scrap plastic materials. Thus, the tests should be performed to confirm

the quality and safety of the food complaints for consumer protection purposes.

Keywords: Food complaints, Counterfeit food, Contaminated food, Physical inspection

NIEINININNENFASMIUNNE 2
UM 64 AU 3 NINYIAN - NUENBY 2565 T2




NenuNNE AN 7 NININY W 2565; 64 (3): 212-222

msesndaudiwdaniaanludumnuansigiaan
5eINU W.A. 2555-2560

FUNDY  LNTIUAN

zfnﬁ?’n@mmwuazmmﬂaamﬁﬂmms NSNINEMNENIAISUNTE 141!7]7.!? 11000

undnga Fudunses denuddgmuassgiazaslssndlng Tasmwezmsdieanieainaldtglssnea
Husnnumnnluudasdifaditamnudwandass msﬁﬂmﬁﬁ’i’mqﬂsxmﬁ'lumsﬂazLﬁuqmmwauﬁﬁanmsﬂ'au
flazdesanimie Lﬁaﬁuﬁuﬁwﬁuﬁ1anmﬁcﬁ!mmwmmﬁaﬁmummﬂs:mﬂ@'ﬁuiﬁ Toamatdumneaslasu
NNAUNNUAMLNITNNTDIMNIUALE UasHNAAVTDNANDBN NATIA U NEDUNEIEY W.A. 2555 TafauMEIaY
W.6. 2560 1Y 432 e loun waasauriussandy wiasuiy wisund waskdadaeilszanudls U
179, 131, 62 WAL 60 GADEN MUY TNATAFDUMILIZMINTIIFBUININUAALIZIINA KAMIANTWULNAY
fiauarlifidin uduunawazaudailishunasiinasyu Sy 140 dregh Andudesas s4.49 utaiy
uannariUssanduliruinasiinesgiv 71 aaee Aadlusaeay 39.66 aasyglaiiunaianasgIu 41 Mot
Aofludasaz 31.30 wiawnalithunasiinasyu 23 e Aadludesas 37.10 wasndasmaiszunnuile
Tishuinawinasgu 14 e Aaliudosss 23.33 dulugsznoumsmsmuaunszuumanaalunniuaou
Tognhwaninasiuazdamsnalumsuan (Good Manufacturing Practices: GMPs) snlgtil aUssNUANMWEEAN U9l
Tiluilaniurenlsumagiaaly

v ]
~

mae: fulandasw, Fuanuashdienn, Sudandaanaunaldn Wnwinun

Corresponding author E-mail: kuntong.p@dmsc.mail.go.th
Received: 1 February 2022 Revised: 1 September 2022 Accepted: 2 September 2022

NININININANFNSMIUNNG
U9 64 atiud 3 nangan - Auenay 2565




msasadavdalantasnlugusminuns

TUNDY LINETUDN

UNN

duanneas (ndnssu Uszan uasdadnd) W
Fumiiianuddymuassgiaaslng lusums
uslnamaludssinauazmsdinan saudailuardn
wanfianelaliudinusasns uasiluioafuddny
Tumswaadudilauilnegulng nudsgasmnssu
psulsgene g Fluudasilasiimsdeaandud
neasasnNglaguszmediudiuauinn wihlud
firhuan madeeandudineasuatlnglasuransznu
namasunssznazaslsadadaliialalsn 2010
(Ta3a 19) sauﬁq{]tymﬁ'ﬂu,é'q‘ﬁzimanixwwiami
HAMFUAILNBATULATMTENDDNTUA LN BATYBN INY
Tudl w.e. 2562-2564 Fumdsnanaaelnaaiu
Tassasnaumlaniu 3 sauusn laun avsgasm
3u wasdiu® UssanFudinuasnssy Hyad
675,197.65 81UUIN 656,175.27 SIUUIN WAL
823,058.35 MULIN MNSIAU

Uszinalnagrsinifugurgnnisarlan
(World Trade Organization, WTO) 396 a9U{1i&
anaaanainag 9 i matllamsdie ahlugms
wdsiuiduduiedy anudeimsdudeimszas
amalanlugailagiiuuiuEsnumnuazanasgu
grewnNeuaraNNUannny MIpYINEaITINTIALAL
fnadey Fiunbasns guan uazddinanazdag
Wanndumliiufidesmavasamamelssmea 3
Hagiiududinuasdiaanzaslnedafidymiues
AuAW 1y Huuafidednldidalsarasd @
sdelu Mseimiadagits wazdulandaaw
Wudu mlddudrgnufiasdsdunauiszinanse
pnuntme dwlandaeudutlamuiaaiud
amsaveanzaslnailiunaannnd 20 U Uszne
64 ) Hdamrue ngsztlisy NNIFIUEN 9 AU U
ﬂizmmﬁmmIﬂﬂLawwﬂismwaw%’gam'%ms?;uﬂu
aaavanuiininzasamsdsaanlulszmalne
ﬁﬂgwmﬂmmi &N LLLATBNEND I 30T 402 (a)(3)
waz (4)® Muuahamsiesanuianlasy
(filth) s’f%aLﬂué"’dﬁmqmamwwmqwé’nwmxmiwam

< [ a
ANANIIDIMITUALENIVBIENIFBLNIN (Food and

Drug Administration %38 US FDA) aziansan
aunaut defect action levels (DAL) lagdivneui
Muualy @ wmsu light filth Tuamsueseian
dasanuhennae Wasuihseuzesarmsind
vy LﬂummsﬁﬁnsxmumswﬁmLLa:/w'%amsa;ath
ligndasmunanguanyaz fadaziliadangvang
MIAAaFMNWIIRAUMNIN AB NSER MSISendAu
wasMIaLiUAGABEKNAN NIdipIMIsUND Azgn
Sfuiehurihliidededewsnsund uaziiaany
Fememadsugia FasulanUaan naneds Fi
Uzluaglundadmed eanmsujiaeay Tu
ASLUIUMSKHED MSPUSIE wIamsvihe laun
filth Fawhide wazaeay q wWu ne du u siuman
eeSanas wwlyl Wudy Tag filth wineds 5
Whiuites FaRemsUuiouan 5 nan fa dariwviz
ihlsafniuems (filth from vectors of food-borne
disease) Usznaugis Fusiuuasdaiwmziilsa
#aNNIzQNEUNEY 1Y un MY uazdainivzilse
wiialifinszqndunds/sudunasdaidenan wu
@3 unasany N wee dainluflunnzilse
fanfuams (filth that poses a nonpathogenic
health hazard) wu unaatnuds lsfu Fudui
Wi/ ANBILNaIAY ‘) Fatau ) 20U UANAA LBELNAY
au unas/dataunnmstiuinmams (stored-
product pest) U Naa HIls wardsudantaoud
1h33figa (incidental filth) lifiduasadaciusloa®
Feanansaua filth 16 3 #iie mMusnyaEEaIams
naaau Ao rianvdathwiniae (light ilth) laud
LB BUEIULNES PUAY AUFaTe (viy gl uw)
wazls Hudu Faenasnanudasamiloslddumnes
Afluwaamar fduiiu sianinudadiimin
(heavy filth) laun yaunas yadnd wanasnan
aaasilasmslienaznau Fautuamanuy
fidefuas filth mgmﬂmmma:mmmmmﬁ'
Wy AaalsWasH 187 warniinsau (sieved filth)
louwn filth ﬁuﬂﬂmﬂwﬁmﬁmﬂﬂﬂmséauﬁmmu,ﬂiq
a4 fifmue® diadumsssiiugamm
duaneas {UsenaunInIagaeesnaITnsin

N INTINTENFNTNSUNWNE
UM 64 atlun 3 nIngIAN - NUENBY 2565




Foreign Matters Examinations in Agricultural Products

Kuntong Pednog

AMAWEUAMINEAIAaUENaaN MNIENIvUaly
udacaiinzasdum lasdiasiafinasfiGmsensu
viadumgms Femamsnnalinnsianiudid
fuaMMWINN I YUeEeIUsEIARN N
HaMIATIIAN NN aeidamue azdaeunly
wiaUsulgansanitmandaluduiiimauiiou
e lddudinusasdendnldiunissaniy
nnguilaauasing o Ussnadmems daily
Tums@nnilfeifoguszasdanasaumsiuiiou

v
a

Faudanlasnludusinuyns aneadnlasuan
AUNNUANLNIINNITOIMNITUALE) WALHHANNTD

waean twatthszaaumwaudulanlasy

Lﬂf;mﬁauazqﬂnitﬁ

(apeFanaiaw 2 eumiia fa AND HF-6100
(Scientific promotion Co., Litd., il'j‘I'Jq‘u) ﬂgﬂﬁﬁ)‘awi‘jﬂﬁ
%10 widefield stereoscopic microscope
oz compound microscope fa Olympus
(Olympus Optical®, a’jﬂu) qmm‘%’mnsaq fvie
GAST (GE Motors & Industrial systems®,
AY33LNIN) AsUny woas 230 (Endecotts®,
AUYDIUNIANT) LAZNIEMBN5PIEWE Whatman
tuas 8 (Whatman International®, &%351%
2I09N9)

MagNAnY

fpgdudneaslasuanainnuany
nssumsamsuazen Wunsdiduddsiuiignaida
waztihszde wazdagnundulannyguannia
fdseenthdinnaiiansadaunummaud dinse
Tugiadaummey w.a. 2555 69 LHauaEIEY
W.6. 2560 MU 432 I8EN Lala wdafneiUsznn
W wWBaSwity (31 01 9) 13ANA LazKAn A
Useianuilh 3w 179, 131, 62 Uz 60 MIBEN
auay lumsdudeduiionsainnzilos
maduimindiageuesdudinuasinsam
sewdandasn (filth) azUsngagly AOACY
MNBUAMIBENDINT

N3ENINFIANNEFASMSUNNEG
U9 64 atiud 3 nangan - Auenay 2565

nanmInaFgulaniaan

113091988 UNINNBNIA (macroscopic
method)® W1dsmsasiaeeaveny nldasiam
faudandaanadiehe q ldgeenn Tagnsldaaan
viawinzeny HNMINMIaIMelanassganssay
M8 10 1N WazNMaIENy 60 W §InSU
msaudy wiathidsdes 9 lown Aaaiialosnse
(direct/visual examination) {Uu3sMH KGN
WIATIEBEIHON (B T1IANT AN UaTHILAY
Iq v a1 ] ] v ] =
Wueu 85aurunzunsiaeauisuaradraten
(dry/wet sieving) tHuUASNIHAAA TN

1 v [L 9/%’ =~ 9/%’ v

MsJaumenzunse taglilfinvselfin wainsa
MNNEUAEUNTY TINNATIAITINANDHUUALUNT
v 1 =Y v v vV v < $4
PITNHAN LB WINUWWI YaIuns daznauny uau

N13M3IIIFBUNINIANIA (microscopic
method)® ({uiTmsasaetnazden ilinsa
mawlanlasumelanaasganssminnmasuens

' ad P o v A
30 1 leadiaunaunuenvsaane saulaniasuaan
NIUEAANTINEY uarNeIMelanassganssed
& acdy v M v P v v
Wudsnlgne udlananisasanuiuau gneas
Fauvedoelovaeds lawn I55ourunzunTILAe
w3alen (dry/wet sieving method) 1NaNNHIU
azunsunanamelanassganssad udadneinlyd
Qdd’l ] < + v +f v [~
358wy ensedas dnmanseles AuEude waz
fauds (Wueu 38nses (filtration method) 1#u
a v od & ' ¥ ¥ ol
NaaNanNluzeavad wu Wds vy @0

a o ed a < ' Ty
wazwdannunmiuresuiuasunsaazargule
' ¥ ° ' = < Y aca
@ nea laghannsasnugaLe3aensas lueu35n
Mlvdulantaanassdusnnusuinny (floatation
method) Tdaunsuuendwdaniasunizunadn
ninw (light filth) Wsunlduen laun awnu
Wiy iuasia wazindume Wudu wded el
d‘ L4 k4 Qddy ] Yy Vv d' YV + d+
nldas1ame384 iy wile Wunil duneden
L% = [ [~ £4 [ [~
innzlstl Uaudude/usiin waziausuda/udiiy
Wi wasiSanaznau (sedimentation method)
dsungndaulanlaanzsiioniin (heavy filth)
Wy n9e lans yaded laaldun asalsvasy
Ylasideudines awny NaaN RNl wu
win ety nseian waswsndu Wuauy



msasadavdalantasnlugusminuns

TUNDY LINETUDN

wanmaenziasulantaantszan light filth®

asnndaulandaanlssan light filth
ivzduagluamsfiomaidn wazlisndu
datdtuiuams daumsienszidasiiansan
udasaeiinuiuezls fdudsznavesls uas
fazlsiflueedUsznaunan anvuzuINdnAUd
agflustle (uasufsvdavaunm) Mntludanisi
winzaNnUNAnNuiMala chapter 16 289 AOAC,
2019 flazutdi8IaseH light filth Wungulvg)
? ¥ subchapter Tagszyiulszinnams uasszy
3%’3meﬁmuwﬁmmmiﬁaﬂw subchapter 1y 9
Hdasmienzidadiliiizmaasassylily
AOACY TWinsanINgaseIMs waztiisutden
Furiinems Faiinssudsnmsudeiilngidsiuds
AERIEY FINMI05I9IANLAEHINNIATI
fhathainsdusthaneny (macroscopic methods)
Tunnnsdl Fnanmsiziene light filth i
2 55 mumaiaild Fuduiuguiisansoinnsd
ansmuimwue3liaay  Idagaiilssansmm

33 lifinsdasdaie 1HTwnsifiEenh
heptane water Fasnnsaanadeuantaawldaths
0 MFfudededauruie amwnsnszilas sl
flaunanszrhaiieamsuazyaamar leud fnuss
ualiaes Wudu Tagthaiethaamsmavunzunse
(sieve) ﬁﬁmumuasmwamﬁﬂmaq;m::uﬂw,ﬂu
fhaansasdauantasy dehdredathwumngls
Whauiidadeuuazunseasamawdandaaw
meldndasanssenl manuhiiduantasudag
vuazunsaNunn b lluandramsanasalu
wildman trap flask Toels heptane Wlumeanane
faudanUasnisziam light filth Feuenaanain
YBUMAINBETUTINUY MNTUNTY heptane N3aN
NIUNTEAIHNTD ﬁwﬁlqﬁmﬂﬁwaguuﬂszmwmm
amamaswandassuazivinumeld widefield
stereoscopic microscope ‘f’iﬁﬂé’wmﬂ 30 19N uay
anuungiediandaaumele compound

microscope NMALNY 100 LV LNBHTIIDN B

TASIETNYBIUNDN FUEIUUNE YUNY  ULNI /152
= = % v v =
UMY UazAUUN lagtlSeuiisunuaneaeaNdean
ayamn®
endinsdasaiadie lummasaunnass
azfaeimImuaNammMwMelu (internal quality
control) lagnagaumaeaeiae 2 21 (duplicate)
FutumsmuaNANNuNUE (precision) 289M3
NAFaU MIIANLAIDUILA NI NINEDEA S
ASALNaBLNYY (concentrated hydrochloric acid)
uazldanusoulu autoclave %38 hot plate 2881
2195 loun Mmedied nnzlst auned wannmued
Vv < £4 ) L ) d'd
nt wazzunth Hudy Teensdeaaiadani
[ < v v 1 = < v
anuzuNdy (diY UWVN ¥30289UIN AgaETazane
G Zj v o v = < <
N30 ¥381N38U M ayMAzas I IHVINALEN YD
I d%’ = [ a a
azananNuia@snuasazars aaudandasun
Ustuagluiiaanmsasugasanindsdunuasazas
1NMIBENBIMNTNYNLDEUED TNUUNZUNT (sieve)

nfigneueazazunsd 63 lulaswas Wudaanses

D.

Fawlandaan Aea19e28UISaUANUISINTE U
drunfamavuazunsavandawlanlaan loaly
dsusznminuiludienaas wu WNuwIIAY

13

Y @ & v v % o a
UINUNA LENLNU Lﬂu(ﬂu ﬂﬂiﬂﬂﬁu1uu°ﬁuﬂ1ﬂ

a

ﬁyuagiﬁ'm%%mmzﬁuawﬁmmmmi Y
WhBunhunses LLﬁaﬁwéqﬁmnﬁwagiuuﬂs::mwnsm
aamaanlaasuaziusnumeld widefield
stereoscopic microscope fimaswens 30 wh way
asnuungiindeulandasumele compound
microscope iMaweNE 100 W LAATIVE NN
TAseaNaIUNaT FuauuNe YUNY YULN/ 1Y
2uAY wazzuun leaSaufiaunuanymzaedean

GHI RV

mMRangddandaas
M3asININIRYFIMUaNUadNNSDUNIUUTIN
Usinadauandasuduannuwisimiin gieszd
duns0dlany (identify) Swulandasunnwu
uNaIETIAEN ) BUUn FUNY wazauLNd /g uau
o & 4 = A' J ] vy [l
NUuaBIANNNGIGN 9 15U Al (keys) UHUMW

N INTINTENFNTNSUNWNE
UM 64 atlun 3 nIngIAN - NUENBY 2565




Foreign Matters Examinations in Agricultural Products

Kuntong Pednog

WIDNINEDITINS BN IENUAN ) dnwue

UATHTIAYBILNAN (U FUAUDIUNIIN UGN VT

WUBUNATIANY MNUBIUNNANFHAANALNBAT LY

Tsaduniiaas q azdielumsItang uaaanasIany

Niluziiala magaladuedasa (authentic slide) 1y

hzuaunaauthadndes lown i 1hn wine
v < ] 4 41'

A 1 an nae uliluwiualad wansranu
LAHEUFIULNAIYDINDEN 1l d laduaaase@nen
= ~ ° 1% .. o aa o
Wlsuisu Msale (recognition) tiansiadiiang
pENEBLHDY HUszaUMSAINNINATU M IEMSITane
050U wazvn ldansoItanele lWanwan

v

HiEeneey (expert) NiANNTBUIUEINYR

-

MUN 1 MIDTRNULNNAN N IUKAIHEN SN YA

C

We

NANBNITAILATITHLazIHReFILlan
Uaanluduminuasngiasn NUIU 432 G298
wudulantaaniluunes Fudiuunee wazaudad
4! U 3 v = < d'
FININOIENINNALOANNISANY laetdunnd
Yuinluasdfianisdhanmanin érinqaunin
wazANNUAANEDIVNS NTNINNAFATMSUWNE
NaNISANEINI

Wan13nIIAnaaItla) (macroscopic

£ ] < [ <~ a v s
method) Tum e andnSUNBUILHINA URWULNEY
A 1Tl Ai! lﬁ' = v
FHauazluidie duyasnaanuluduanuas
1 &1 ] f{] % a (7) 1 4 1 £
dulnalidunuaidnguaanansas” laun 03999

A. 03992 (Sitophilus spp.) B. uaﬂﬂmﬁlaﬂ (Oryzaephilus spp.) C. 8aauils (Tribolium spp.)

D. uaanuee (Cryptolestes pusillus)

(Sitophilus spp.) voaWuldas (Oryzaephilus
spp.) ¥aawilN (Tribolium spp.) UWaTNBAWUINE
(Cryptolestes pusillus) W aauaaslumwd 1

NININININANFNSMIUNNG
U9 64 atiud 3 nangan - Auenay 2565

uan1esIaMalandasyanssa (microscopic

method) MBENFUANAYAT NUIU 432 AIBEN

wuldiiuinasinnsgIu 149 eaed1e Aailuy



msasadavdalantasnlugusminuns

TUNDY LINETUDN

Seay 34.49 laun WaaAMNUSTANEY UIY
179 61969 LU ATNIAITIU 71 G089
Aafludanas 39.66 waaswity (311 & 1) T
131 @29819 LU MIININSFIU 41 920819
Aafludasar 31.30 LA3auNd 1Y 62 Mpthe
ldsunainnesgiu 23 arede Aalluseeas
37.10 waskannunUszanude MUY 60 AN
ldsunaminnesgiu 14 areee dAalluseeas
23.33 asranuuNasliizio Fuiuunawiioden
Fuitasianudismula uazwuiuauLNee Msay
YoIUNDY LNilede (Liposcelis spp.) wazls
(Mite) 9573 el widefield stereoscopic

. @ a [ 1
microscope aaudgadlumnin 2 wuaudad loun

2uAU (Human hair) 2uviy (Rat/Mouse hair)
wuum/qﬁw (Cat/Dog hair) wazauun (Feather)
0150579 81a compound microscope
aaudadlumndi s ludathaaiawns wiaamne
asrawusuduusasesdury Tudadaayulng
ualduds @s1amunassey (Aphids) waglv
(Thrips) %udauuuaq wazls (Mite) MAMINTIA
el widefield stereoscopic microscope
daudaslumni 4 ludathaeisns uazeisamnd
wutdunneay 2uny luaiedeimsnsia
wazemstiinedn AANUEUEINLNAY NS

#57ameld compound microscope fauaaslu

MW 5

C

D

i 2 mMIasanuduwlantasumels widefield stereoscopic microscope

A. Bushuuwss B. drdauneaiuiaes C. wnwisde (Liposcelis spp.) D. 15 (Mite)

NININTNINNENFASMSUNNE 2
U 64 2UUN 3 NINYAN - NUENBU 2565 &




Foreign Matters Examinations in Agricultural Products Kuntong Pednog

2NN 3 Msasanuduan 2udad Mmald compound microscope
A. Taunnidunnasay B. auny C. 2uusd/gia D. auun

E

i 4 mMsaanvdwlantuaannele widefield stereoscopic microscope
A. Fuduunas  B. wwdzdeu (Aphids) C. wwdalnW (Thrips) D. Fudiuuuad
E. ls (Mite) F. Fuduuyss

N5 INSNINENFNFASMSUNNE
pai o o o
U9 64 atiui 3 nsnmAN - Nuenay 2565




msasadavdalantasnlugusminuns

TUNDY LINETUDN

A

2 5 msaanududantasumeld compound microscope

A, unuey (Usnmnaidy) B, auny

= 4
I

NAKAMIATIINUTIUN T TIauasFudIu
wraniuamalddudneaslidulumuin e
nasu unamnziiafasanuiiuuedosudosns
nuashinululsaiu (stored pest) vhlwinanu
Femeafuwdonainvasludumsgydeimin
gadsauaimeeims waztluanvaligoyde
AaunNLilainsaegs Fedudunuasdinan
vaslnadrulvafuninsmsianndiuassayins
wiauna Anuasualiuds Faasfudnmlisves
namils mafuludsauaslala wulymuwas
L“Zl'whmﬂ‘?%qLﬂuﬁmuwwﬁafwﬁ'muﬁqﬂ Hadaiivild
WaFaHAARANYASTIMITANAAaaaTl LHipsan
Ussinalnefiagmwaimasauuasdu manglums
WwinaulauazenanugaaIunas Haydauan
Unawiiasianu A uuasuasudiuunng Fuues
iFawulannssazmaniyivle wweemnadiady
ﬁmgwﬁmwamwmﬁwﬂu‘[wﬁu (stored pest) uaz
nalitinANNEeMBUAKNEAAMANEAT MINWU
Tudumdsaanazgnifrasnneinmlvdaade
mldialunmssinauniaaldiglumsmhaedum
Fanam veessamanuaunylundadoed Gl
fusznaumsdasiianussiassiadeudingau
qunsziailundodnaidngazy wezdimsaaaauy
AuMWAUMBENENLEND WnAuALNEATng

amanudsulaniasuiilszmaging aradana
TWiAaanudsmemsiasegiauaznwansaizag
Usznalnele dasmnnusasneliiiaanudeme
Giaﬁuﬁ"’uﬂum’luﬁmgagL?imf’mﬁn (weight loss)
Pnunasiindeasdanuagluwie miiadamdaud
wWaenvseinuen gadunaaneaIms (food loss)
NnuNasaedafiaiulsznavee vitamin
waEsNNB1MT gaytdanun (quality loss) A0
wasuaszandannuNas ashliiianaumiiy an
veBuduwasiimawdanagiuams vlwilud
Sufzalunmsihluuslan gadadu (money loss)
dlahmilnuesdanaanas mlidensld daemn
ﬁmﬁﬂmﬂlﬂLLaxqmmwwmwﬁmwaamwﬁﬂﬁ'ﬁwm
anad LLazgﬂgtﬁﬂﬁlaLﬁm (loss of goodwill) HaHAAT]
gnvhangluduquam nligFauszuslnaidon
anuidadouaslilaludud lamsdudgunn
lﬂﬁmué’fmmmmmi%amﬂ mldanudaie
Tumsdanas aadmihelild wiaaatssas uaz
nsEnuUnsziaui Fumaiinauq®
ﬁmmﬁmé\mﬂaﬂﬂaaﬂuauﬁﬁmwmwaﬂm
g9 laifin aeiaMUUaNs aNATHIUM IAATURITON
uadaneasulanUasn Sedesardedammua
waz/viainariuaslssmagiing snnsluudas
Uszinadafianaumanuneludaslidasiindeie
Susesdudautantaan wu giu avawelsy
Hudu uvedsenaizamvuasuieudantas

N INTINTENFNTNSUNWNE
UM 64 atlun 3 nIngIAN - NUENBY 2565




Foreign Matters Examinations in Agricultural Products

Kuntong Pednog

[

v a [ v ¥
LU dWIFDLNINT LLAUINN tueay Q‘Llixﬂi’]‘ljf'ﬂﬁ

AFUAMLNEASINDEIRNG aINIsaNaaFUTaN

1
a - ]

AzudaLNadtaan g lsznale wazuansznu

€

=2

5qﬂmuw1@i"1u§§qLLﬂanﬂaaﬂuﬁuﬁwansmsagi
Tuszduluy Fvilgusznaumsmahanjiaie
Hoatudeutanvasalugudinens Tasufidao
wanNaREMsNalumsnanans (Good Manu-
facturing Practices: GMPs) %ﬁLfJumm%ﬁy’umgw
Tumseugumswan e lildudnsasindnasgu
3peanuazaIauaranulanniy aaudnIAe
Faniagdvuiiiaunw fiszuuauaumatuiiaou
mﬂéqLLﬂaﬂﬂaaﬂunﬂﬁgumauﬂmﬂizmumimam
fiszuunsllasnuuarmaaunas Astiusnm
MIVUENE UAZVUTNANNUTDINS
maanTiengiilantaanaslduagnda
duihidedetiutuiadevmedszms e 35l
naspumatamvuazelssmaging s
fiimsthgsdne waziumssoutiigumuimue
Fianeiidanuaunsouasldiunsilnausu
famuiivasanmwuadanimzan 18 iy
feivasfanmsluthyiuifimsiamnssuuamumn
PIRUHUAMIMNINAIFIUNBN. 17025 (ISO/IEC
17025) zi”m"mﬂﬁﬁ’amsmaauiﬂﬁ'mm'm%'@ﬁw
STUUAMMNIINTDMUUAYBIINAIFIUAINEI LA
azlasumssusasanuaansovasUfuamsnedau
NIDUNNUNNITTIUREAN WA NTTH (FN.)
NIENTNYATIMNTIHN WazdiNINAITIUMBNURUAMS
(@n1.) NININENANFATINIUNNE NFENTNANTITUFY
Fudumssnszaumaspuiesdfianmslni
feausunaluuazeadszna

GRNL

9

NANISASIAFBUFUMLNEATYRA Y WU
432 MBENN ITUINLABDULNEIYY 2555 DN LADU
wWwey 2560 wuildeulanUasn 149 Gradhe
NnunasiiFiauazliifidie smdduduuaes

N3ENINFIANNEFASMSUNNEG
’ UM 64 aUUN 3 NINYIAN - ANUENBY 2565

v ¢ & A < v v < v
uded NenNsuumema waznaaiumeld
naasqanssad Aallusasas 34.40 MIauAILNYAS

N a v o &
Lidulumuanasgiuuazgnifiasnngnan aauu
Huanasufudmananinaeiisnmsnalunsude

4 g PLA a - v
213 Fudunasivumlumuaumswde walile
HaaAaminAnasuLezlungansuraignd

Aeenssndsene

YDUDUNIEAN WIABLAETH AIanTuns
UNINGIANFATMSUNNEDNNYNT UNNUNITIM
yrlley AnInenmaasmsuwnddnnyms was
weith wasunau wiinnuamaass thamemm
dninaamuuazanulasnizans nsinenmans
msunnd fieiadeudiagalumsasiaiasey

3 v ::49' o < 4 v =
wazy linuiidiSaganludied

G ARGANED

1. guimelulafinsaumeauazmadoans iinnuuda
NzNTNMdYE laaanusIniannnIndaning.
aapmsmszninedseinevadlneg U 2535-2565
(uns1a - nsngian). [eaulai]. 2565; [Fuau
4 n.w. 2565]; [2 wih]. whaaleh: URL: https://
tradereport.moc.go.th /Report/Default.aspx?
Report=TradeThBalanceYearly.

2. Gorham JR, editor. Ecology and management
of food-industry pests. Virginia: Association of
Official Analytical Chemists; 1991. p. 491-494.

3. Gorham JR, editor. Principle of food analysis
for filth, decomposition and foreign matter,
FDA Technical Bulletin No. 1. 3™ ed.
Washington, DC: AOAC International; 1993.
p. 83-94.

4. Whitlock LL, Chapter editor. Chapter 16,
Extraneous materials: isolation. In: Official
method of analysis of AOAC international.
21" ed. Maryland: AOAC International; 2019.
p- 1-6.



msasadavdalantasnlugusminuns

TUNDY LINETUDN

5. Food and Drug Administration. Macroanalytical

procedures manual. FDA Technical Bulletin
Number 5. Washington, DC: AOAC International,
1984.

Gentry JW, Harris KL. Microanalytical
entomology for food sanitation control. Florida:

LithoGraphics Almonte Springs; 1991.

WSANG AFITMIUUT, DIRT) LWYSLEH. BNES
UsznaumsElnausunangns MsmuANANIHAAKa
AT (399 UNBAAINANHANHATUATUNAIAR]
533328, Ul 9-11 nangran 2551. NFUNW:
ASNINMIINEANT NILNTINYATUBLENNTAL, 2551.
wshwg A@smuun, wssaudiey slama, laving
qlsﬁu, Fadun temsnnily, nssdinng e,
S9nsal newiud, uazame. unasinulundawa
NEATULAzN U9 UMTA. AFUNWI: NINIE

NMIANEHNI NITNIN mwmua:awnsa‘i; 2551.

NI INTHINENFATNSUNNE
UM 64 atlun 3 nIngIAN - NUENBY 2565




Foreign Matters Examinations in Agricultural Products Kuntong Pednog

Foreign Matters Examinations in Exported

Agricultural Products During 2012-2017

Kuntong Pednog
Bureau of Quality and Safety of Food, Department of Medical Sciences, Nonthaburi 11000, Thailand

ABSTRACT Agricultural products are important to Thailand economy, especially the exports,
which generate high income into the country. However, some products were rejected due to the
problem of foreign matters (filth). In order to assess the quality of agricultural products prior
to the export distribution, it is necessary to determine from a domestic agency. In this study,
the samples were obtained from the Thai Food and Drug Administration, manufacturers or
exporters for inspection during April 2012 to April 2017 as a total of 432 samples consisting of
noodles, grains, spices, and flour products for 179, 131, 62, and 60 samples, respectively. The test
methods were the macroscopic and microscopic examinations. As a result, a total of 149 samples
(34.49%) did not meet the standard criteria due to the living insects, non-living insects, insect
fragments, and animal hair. Among these samples, the noodles, grains, spices, and flour products
were failed for 71, 41, 23, and 14 samples, respectively, calculated as 39.66%, 31.30%, 37.10%,
and 23.33%, respectively. Therefore, the requirement on Good Manufacturing Practices (GMPs)
should be emphasized by the manufacturers on every processing step to assure that the quality of

products will be acceptable from the importing country.

Keywords: Foreign matters, Exported agricultural products, Light filth
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