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miﬁﬂww%mmsﬁaqﬁuw%‘éi’m (Aerobic plate count; APC) kag Salmonella spp.
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fin19819 2 ada wuingudl 1 Seiadeves APC Tudunaurouangamnifien 5102056 (Log cfu/g) uas
Mmamamwﬂmm 3 91+O 36 (Log cfu/g) mmﬁamaaam@muamﬂmmmm (p < 0.05) ﬂa;m 2 WU
ANaasvas APC 913 3 Jupeu SA1 4.74+0.15 3.86+0.15 LLa“ 3.04+0.17 (Log cfu/g) mmmamaq
Julumuadu egrsivdAgyneada (p < 0.05) LLa”ﬂall‘Vl 3 nuiAiadsves APC 11 3 fumey
fif1 4.21+0.16 3.84+0.15 uay 3.580.15 (Log cfu/g) nuasu TnsaAadsvos APC ludunau
foudna dAnanasuaniand uneuvdsangamgd (p < 0.05) drunsisudisunanisine
APC luusiaztunounisudn sewinengdudszansnuindessudeuluduneudeudindsaarine
(final wash) 3wdwﬂfjm‘7i 2 LLazmjmﬁ 3 A1aAeves APC JAn 4.74+0.15 way 4.21+0.16 (Log cfu/e)
pudRy Feumnancegeiitudfynieadn (p < 0.05) wadloiouiieulutuneundedmdenou
angamil 5¥vINengudl 1 naudl 2 uaznaudl 3 A1 5.1040.56 3.86+0.15 uay 3.840.15
(Log cfu/g) muandy Fanguil 1 nadeves APC uanA9INNguTl 2 uaznaud 3 egreiitudfy
y3adf (p < 0.05) uazdloiFouitoulutuneundsanguund seinengudl 1 nguil 2 uasnquil 3
fiAn 3.91+0.36 3.04+0.17 Uay 3.58+0.15 (Log cfu/g) Mud iy enguil 1 uazngud 3 fidgenin
ﬂq'mﬁ 2 9geiitudAgyneaia (p < 0.05) LL@%VJH(;IJ’JE)EJ'NbLﬁWUL%@ Salmonella spp. 31NA1TANE
aunseiwadldlUlfidedudoyauseneumsnsdsaidiunas mssuseslssililunissdananaosé
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The Study on microbiological populations and chicken paws
washing process in Chicken slaughterhouse export to the

People's Republic of China

Praween Boonwatcharachai'” Waramol Chaipanich’

Abstract

The study on microbiological populations, Aerobic plate count; APC., and Salmonella
spp., and chicken paws washing process in Chicken slaughterhouse export to the People's
Republic of China was done in August to October 2020. The study was conducted by
information of each slaughterhouses chicken paws production process and the samples of
chicken paws in processes in 16 slaughterhouses with GMP certificated by DLD and byproducts
export listed slaughterhouses to the People's Republic of China. The total of samples were
828 samples and collected at before final wash, after final wash and after decrease products
temperature process. The study comparative within 3 groups by number of washing step (1)
no washing process group (2) 1 washing step process group and (3) 2 washing steps process
group and the number average of APC. The average APC of group 1 before and after decrease
product temperature process were different (p<0.05) 5.10+0.56 (Log cfu/g) and 3.91+0.36 (Log
cfu/g) respectively. Group 2 were 4.74+0.15 3.86+0.15 and 3.04+0.17 (Log cfu/g) respectively
and were different (p<0.05). And group 3 were 4.21+0.16 3.84+0.15 and 3.58+0.15 (Log cfu/g)
respectively and before final wash was different with after decrease products temperature
(p<0.05). The study comparative between group, the before final wash in group 2 and 3 was
4.74+0.15 and 4.21+0.16 (Log cfu/g) and were different (p<0.05). The after final wash step in
group 1, 2 and 3 were 5.10+0.56 3.86+0.15 and 3.84+0.15 (Log cfu/g) respectively and were
different between group 1 and group 2 and group 3 (p<0.05). And after decrease product
temperature process in 3 group were 3.91+0.36 3.04+0.17 and 3.58+0.15 (Log cfu/g) by group
1 and group 3 were different with group 2 (p<0.05) No samples were found Salmonella spp.
positive. This information could be used to basic standard of the slaughter house certification
and improve measures to reduce contamination in chicken paws products process to

economic worth.

Keyword: chicken paws washing process, population, microbiological, chicken slaughter

house
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Salmonella spp. E.coli kag Coliform d@msunis@nwiassllyautulunidnuiuieqdunidsiy APC
Mdudved arruvaendelue1nis wazid o Salmonella spp. M v0uLd enalsaf d1Aey
1n891891uU89 Humphrey waany (1989) nuinlsadalisugaluiuaai (Salmonellosis) 1ulsa?il
avnanewsidanudidynieguainvesiyvduaznaliiiadgyinisiiuaisisagunilan
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nsuUadnifidumitsaulinissusesnisujdinieavdnuaedalulseinlaiiie
n15d308n (Good manufacturing practice; GMP) Tneiinsnrauseiunarlinissuseddseailiiie
nsdsoen Masssandenlulasiaiivesaniulsznaunis uagseuunmsmuaunswan ol
dudnfiinudasadederuilaa uasduluaudorvuatesdsemandn den1sdnuludunou
nandnfuladeideyanisfnutes druduneulunszuiunsnandudiiuliududs Ysenoudae
Fupounisdadufulisenaneinld nstudentfundesesn nsdadonaudildmungause
n5uslan Msdedudduld msangamgiludeangamaliifioriunueamnfidud nsussgasga
nautuds manmadulane msussyaendes waznslnandudnfuliududs Tetuneunisdrsdiula
Hunszuaunsi drdguazduduneud fuszdns amlunisannisvnd eud suuaii3e
Tnenansfinuues Stefani wazan (2014) wuituneumsdsnlnidunssuiunmsddyuasiu
Tunoud fUszdnsarnlunisannisvuid euvend o Coliform uaz Ecoli flwnnld
Sniteannn1sfnuivesed touazusnlung (2006) nudnd osnlantunszuiunsdisein
(Inside-outside washing) nuU3 1aud suuaiisesauanasdevas 47.94 wazid o Coliform anas
Soway 40.14
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1. NM595LYFUNTETIU (Aerobic plate count; APC) 79835 AOAC 990.12/FDA
BAM Online Chapter 3 (2001) uaziinausiMIAnaLELAIAER DINUT BN DENINWIOIMNAY 500,000 cfu/g

2. NIATIYR Salmonella spp. AITBMINTLENTBLAENAGBUANEIUTRN AL

MNNIBUINTFINGBIVS ISO 6579 (2017) wazilinawinisindulnudaslinudaluiiegng 25 N
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nadinsvilWenuaiiieludiegimiuln Wisuisuduinaeinugadinerves
Woedniudidulazuruda (Microbiological Guideline for Chilled / Frozen Meat & Poultry Meat)
MuUsENIANSUUART 1389 NIRRT VINeIveduiUadniiianisdeesn (nsuuadnd, 2551)
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1. F1UIUAUNIYTIM APC Hoenimisewinfiu 5.0x10° cfu/g

2. %9 Salmonella spp. dotlinuludiegs 25 n3u

N13AATINTILANITIAATIEINADA

1. L‘U?auﬁauﬂ?mmﬁaqﬁw?ésm (Aerobic plate count; APC) Tugduuu log
cfu/s sgvinimegslunsiaznguusssnslagldatiAdanssamn

2. Wisuiflsumannuuaninsseninaiedsvent egdunidsiu APC vaafiagng
melunsiaznguuszeng tnglunguil 1 #e38 T-test Tsunsu SPSS Version 26 waglunguil 2 uay
3 935 ANOVA LUsunsu SPSS Version 26

3. WsuiflsumenuueneineseriAedsventegdunidsin APC vasfiog1eig
nauUserIng lelTeuiieusendng 2 nqu Aae35 T-test LUSWNIU SPSS Version 26 wagnis

WIguigusendng 3 nqu M35 ANOVA TUsunsy SPSS Version 26
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A15199 1 : NAN15ILATIZNLYBRAUNTEIIU (Aerobic plate count; APC) wazidadaluiuaan
(Salmonella spp.) MeluwsaznguuszyIns

Aerobic plate count (Log cfu/g)

Salmonella spp.

nauUsEYINg Mean+SD Min-Max

ngufl 1

lyifdunouniséns

feuangamall (N=72) 5.100.56° 3.98-6.48 ND
wasangaugl (N=72) 3.91+0.36° 3.30-4.62 ND
nguil 2

fumeunsans 1 ads

nauang (N=144) 4.74+0.15° 1.87-5.90 ND
%8489 (final wash) (N=144) 3.86+0.15" 1.80-5.54 ND
vasanguunil (N=144) 3.04+0.17° 1.00-4.96 ND
neudl 3

e,

TPumMaUNITANE 2 AT

I=S]

faudne (N=108) 4.21+0.16° 1.58-5.51 ND
%9814 (final wash) (N=108) 3.84+0.15™ 1.56-5.16 ND
nasangungil (N=108) 3.58+0.15° " 1.51-5.16 ND

o o

" AedemonesiiwenansiuluiuiresuidauanaiusgedtdediAynans (p < 0.05)

191971 1 uanskamslieTeidoduridnu APC lusedefulnsswinnssuiuns
wAesl Tungudl 1 wulnAuedsvesdiodunidem APC luduneunouangumgfifial 5.10£0.56
(Log cf/g) waeasangaumiislan 3.91+0.36 (Log cfu/g) Faflenamaseeeliveddayveadn (o < 0.05)

Tunguil 2 nudiadsventesdunissiu APC s 3 Sumeu léun Funauroudng

[
Y

TUNDUNAIAY LLﬁS“ﬁU@@UMﬁQ@@QMMQﬁ 1M1 4.74+0.15 3.86+0.15 wag 3.04+0.17 (Log cfu/g)
Faenanandulumudsu egnadifddynisada (p < 0.05)

Tunguil 3 wuiiAnedsvendordunidem APC 1 3 dunou Tdun dunouroudn
Sumoundedna LLazsﬂgumawé’qamqmwgﬁ 1A1 4.21+0.16 3.84+0.15 wag 3.58+0.15 (Log cfu/g)
gy TneAiadsventeqdunidsiu APC lutumsunoudns Saumndsanaiadsludunounds
anguundl (p < 0.05) wieadsvendordunideny APC lutumeureudnsliunnssinaadsly
Funoundadns (p > 0.05) wagnuinAnedsvoniogdunidsu APC luduneundsdsluuansig

! i ] v a Y 1 @ 1 &
nAnadslutunoundiangumnil (p > 0.05) wasyniegrunulinue Salmonella spp.
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A15197 2 : kAAINISIUTEULBUNANITALATIEILY 89 8UNTI59u (Aerobic plate count; APC)
luudazdunaunsudn sendtanguussyins

Aerobic plate count (Log cfu/g) MeanxSD

nguUsEYINg TURBUNBUANS YUNDUNEIAS YunaundIan

RRIVA
1 dl

nean 1 - 5.1040.56° 3.91+0.36™

Lifivunaunisan

naamn 2 } 4.74+0.15° 3.86+0.15™ 3.04+0.17°

TTUABUNITANN 1 AT

ngun 3 ) oo N

L2 ., . 4.21+0.16 3.84+0.15 3.58+0.15

fTunauUNITAN 2 ASY

e 1 ' o o

" Andemonwsiiwenasiululuiresuildauanaaiuseg9itdedAyeais (p < 0.05)

1997 2 wanamansiaTeideqdurigyin APC Tudhegnaiuldssarinnszsuiunis
wAn wuieedsventeqdunidaiu APC luduneuneudne WewSsuifisuseninangudl 2 uas
ﬂq'mﬁ 3 ff1 4.74+0.15 uay 4.21=0.16 (Log cfu/e) MUEIFU Feunne1aageflifoddyniada
(p < 0.05)

ludunoundedne (Neuangamil) WealUTeulieuseninnaun 1 nquil 2 uae

Nau 3 d1f1 5.10+0.56 3.86+0.15 Uag 3.84+0.15 (Log cfu/g) Mueasu s‘ﬁmq'mﬁ' 1 fidedsved

[
=) a

WoRAUNTEIIN APC WANAINIINNAUT 2 wasnqud 3 ageddsd1Anyni19ada (p < 0.05) waz
WeLUSeuLIBusENINNGUN 2 wagngudl 3 waanuinbiuenasiuegsiideddgyniada (p > 0.05)
Tutunaundsangamd WolSouiouseninanqui 1 naui 2 uaznqud 3
1A 3.91+0.36 3.04+0.17 Uag 3.58+0.15 (Log cfu/g) MUAIRY FINquN 1 uazndui 3 da1619310
1 dl 1 a v o 2 aa 1 dl 1 dl = 1 1 > 1 a W o 2
nauy 2 egditedAgyn1eada (p < 0.05) naud 1 uazngud 3 TAliusanssiuegrelidedAgng
atf (p > 0.05) Maldunounasangauugiituduafulnvewmnnay TAnyegdunsdsin APC July
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LﬁaLU%SUL%UMLQ?EJGU@@L%@%@W%%W (Aerobic Plate Count ; APC) AUT1UIU
dmosnsdeiinsoondu 3 nquie nauil 1 (Lifldunounisdne) nguil 2 @dunounisde 1 ady)
uaznguil 3 @duneunisdn 2 asy) nudh Anedevende APC fananawmudidutunounHanfs
msdauazangamniauiulafifviegn Ssadedio APC luduneundsangungfivesnguil 1
Nl 2 uaznguil 3 T 3.91+0.36 3.04+0.17 way 3.58+0.15 (Log cfu/g) WWulumudervusineusi
U ad1ine1vesdud 1Uadndii onisdeeen (Useniansudadnd 1509 tnusiau
9aT7ingvesdudUadniliienisdiean w.a.2551) AfvualidudnanasslddniUnduiiazdsesn
Foaflantesniansowinfu 500,000 cfu/s (5.69 Log cfu/s) wazaenndesiufizanss &
AqduvssluikunInsndeudoraunidluduneunisudn andiuusieee 5 fege Adesdien
foun3m3ewiniu 500,000 cfu/g (5.69 Log cfu/g) Insaausuii 2 ﬁ’aaa'wﬁ'ﬁmqqqﬂﬁllm'lﬁu
5,000,000 cfu/g (6.69 Log cfu/g) ﬁ'ﬂﬂ’ju%y'umaumsamqmmﬁﬁuﬁﬁu%Lﬁaaashmﬁm wiotumau

aa v

¥ a 1 1 2 IS 1 dy d’lj a !
mamaLLazamqmmmummulﬂmu@JﬂummaaamﬂimmmimaqLLazmwuL‘Uaummlﬂjaqaumﬂu

Y
Y a

Fumounisnanaudifuliududsls denndestunisinuluainlives Huezo R wazamy (2007)
nuddunounisangamndenlaluds Chiler aunsaanu3unmvends E. coli, Coliforms wag
Campylobacter spp. vuanlild waznisfnwivesedidonwazyslung (2001) fAwuinenladisu
n3¥UIUNE19TN (Inside-outside washing) fiUsunandouunfizesa (Total bacteria count) anas
47.94 % Coliforms anas 40.14% u,assmﬂlﬂ"ﬁ'm'wuﬂizmumsaﬂqmmqﬁsmﬂﬁ”aaa”aﬂfwL§u
(Immersion chilling) WUdWU%MﬂAL“‘g@ Total bacteria count ana 79.52 % Coliforms ana3 89.45
% LL@%Lﬁ@"U’mlﬂ'N"mﬁgﬂﬂi%U’JUﬂ’ﬁé”NﬁlﬂﬂLLazaﬂqm%ﬁﬁ‘d’mﬁ?Sﬁlﬁﬁé’lLEﬁUWU’iﬂﬂ‘%M%ﬂng@ Total
bacteria count anas 89.34 % Coliforms anat 93.68 % WiewUSauifisuraieves APC luduneu
reuangumail lungud 1 uazndsdravsenouangamnfl lundud 2 uazngudl 3 wuingud 1
fifadsves APC mﬂﬁqmﬁa 5.10+0.56 (Log cfu/g) qmdmajuﬁ 2 A9 3.86+0.15 (Log cfu/g) uag
nauil 3 e 3.84+0.15 (Log cfu/g) aeaiitiudnday (p < 0.05) Fofuduneunsasiulinouduneu
nsangaumgiiannsnannsileguarUuiioureaie APC 1§ aenndosfunisfnulugnlives Mead
LazAn (1993) Wuin Aedeveadle Total Viable Count (TVC) AngnlndlAtanaseglisdfey
ndsmsdsnlilaenisadsdin uaznsinwves Goksoy uazamy (2004) finu Salmonella spp.

ANA9IIN 33% WA 20% nadnisanswntnlaenisalsgunludunaunaIn1sanmsagly

ndeyanisilsuiisuaaisves APC lutunaunaumsasduliseninngun 2

1%
Y

ITUNBUNITAN 1 ATY Uagnguil 3 NilTunoun1sae 2 A9 lumsei 2 wud den 4.74£0.15 uay

o w

4.21+0.16 (log cfu/g) Faunninedrefifudrfny (p < 0.05) wansiinsd1sdiula 2 afsazanunsoan

1%

n1siegwaslulauvandaiiudunoutngvunaunisdrsgaiielauinniinisansdula 1 asa

Y 9

FIa9AAR0INUNI1TANYIVBY Bashor wazAn (2004) M7158UUNITANNAIUATIAIUITAANLYD
Campylobactor spp. Tulsadealnls agralsinuu3uantie APC wasunauni1saslungud 2 uag



a1

naudt 3 ludoyansnadl 2 fiA 3.86:0.15 wag 3.84+0.15 (log cfu/g) Bsunnsrsiuantion usioedls

QQ

AnuiianlduananeiusgadidedAmymieada (P > 0.05)

nToyalsautonnindniuln aziivunsunisdsiulnegwindmndudua Neguiuy
5819l ATNUNULALA R IUEI N ILEATUIR kil wmarlssuasdnisly YSuiananaikansnaiy
nnsanelulsadenlnves Bashor wazame (2004) In15ANw1USUIUUNE199 NN LT LAaEYIN
Tur9581319 2.2 849 9.1 395/270 WUNTUSEANSAMVRIN1TAUAURUSAUUS LAY wie199y

ad

fanuduiusiuignsuassliuunsanaveamgivesnlelunisdneen

[
v

=2 ! a = & a 1%
MNNIIANYIISNUI NTEAYUNNU Adudureuiaunsaann1snulde APC Tugdumn

fulnla e?fqmﬂmsﬁﬂm%’amawuiﬂiqmudauﬁm Tangungdl ﬁﬁsswmummilﬁmfwﬁ’mas
AUDINVDIEI Iﬂamumaﬂuaummulﬂwamaﬁwm (counter flow) Faduiladefivinldide APC anas
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