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Mupetadng anauns uazgnsndl senrineleussana 2561-2562  wusegraiunAudidinan
QAunISavmsluiiua (Total Bacteria Count, TBO) d1uaugduvisladwesu (Coliform Count, CO)
uazsuuqAunnudou (Laboratory Pasteurization Count, LPC) sinunausinnsgiutiuulaiu
Tul 2561 Anluoras 71.14, 72,63 way 74.62 muddiu uazd 2562 Andusesag 76.12, 74.77
uay 76.12 puady daudnadeves TBC, CC uay LPC Tud 2561 wirdu 8.35x10°, 10.71x10° waw
0.85x10° cfu/ml maddu uazl 2562 WAy 7.3ax10°, 3.15x10° uay 1.70x10° cfu/ml audIsy
FowFeufisunmunimniadiinewesiusfvsewied 2561 uasd 2562 wuiiAnaderes TBC
Tud 2562 TndlAssiud 2561 druAnadeves CC Tl 2562 anasaind 2561 wandnefueesll
TodRaneadn (p<0.05) luvniefiradeves LPC Tull 2562 qasﬁumﬂﬂ 2561 LALILANAINAUNIG
afif (p>0.05) WlawFeulfivugunimegadtinemesihusiulugguun fou wagsu nud TBC
CC uaz LPC Tuusiazggmalsiunnsaiumsadi (p>0.05) msAnunddliiuin whinnsudeude
TBC way CC luthuufvavanas wagiidedsiikiunmsiinmsgiulu TBC, CC wag LPC 11nty
uidmunmsunondedsndrifiunasiinnsgiuifinun Uidsguaansnissausliunza
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Microbiological quality of the cooling tank milk from the collecting centers

located in the upper part of Northeast during 2018-2019.

Pajaree Homkhaw'~ Manasak Sudching2

Abstract

Bacterial contamination in milk is one of the most significant factor effecting milk
quality. This study aimed to investigate microbiological quality of the cooling tank milk from
the collecting centers located in the upper part of Northeast. From the microbiological
quality analysis of total 423 samples collected from 20 collecting centers in 6 provinces
including Khon Kaen, Loei, Maha Sarakham, Nongbualamphu, Sakon Nakhon, and Udonthani
during 2018-2019.. The values of total bacteria count (TBC), coliform count (CC), and
laboratory pasteurization count (LPC) were compared with the raw milk standard. In 2018
the number of samples which pass the standard of TBC, CC, and LPC as 71.14%, 72.63%,
and 74.62%, respectively. In 2019 the results were reported as 76.12, 74.77%, and 76.12%,
respectively. The average of TBC, CC, and LPC were 8.35><105, 1O.71x104, and O.85><1O3
cfu/ml, respectively in 2018, and in 2019 were reported as 7.34x105, 3.15x104, and 1.70x103
cfu/ml, respectively. In 2019, the average of TBC was similar to 2018, whereas the average of
CC significantly decreased (p<0.05). Moreover, the average of LPC in 2019 tended to increase
but no significance was observed (p>0.05). The microbiological quality results in winter,
summer, and rainy seasons were compared and the results indicated that TBC, CC and LPC
in each season were not significant different (p>0.05). This study indicated that TBC and CC
of the cooling tank milk in 2019 were tended to decrease when compared to those of 2018,
and the number of samples which passed the standard of TBC, CC, and LPC were higher.
However, the results of both 2018 and 2019 were still higher than the standard. indicating
milking hygiene is not appropriate. Including cleaning and sanitization of milking equipment
were defected. Thus, milk production hygiene should be improved at both dairy farm and

the milk collecting centers.

Keywords: cooling tank milk, microbiological quality, upper part of Northeast.
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pouUY Seviateulsrana 25612562 $1uau 423 freg1e TneiiRiaTesinan e usRug
@ Anendedl
1. Awswidniugdunidimueluisdemeida Petrifilm AOAC Official Method 986.33
Bacterial and Coliform Counts in Milk, 2019
2. AnresuunuafiGendulaanesuluthuudewmaia Petrifilm AOAC Official Method
991.14 Coliform and Escherichia coli Counts in Foods, 2019 way AOAC Official
Method 986.33 Bacterial and Coliform Counts in Milk, 2019
3. Ansgisiuaugdunisvnudouluiuuiewmada Petrifilm APHA Standard methods for
the examination of dairy products 17" edition 2004
nsATIEideyanieEin
Aszsignsnszaedivesteya soaifediaulnd Jinneideyalfmssaumaiiads
Yovay Insihdoyauusufisufuinasiunsgiutiualadu (uns.  6003-2553) va3dtinay
LmsUAUAINYRsLATeSUIIA (Inev.) Wunawidndusiegiainutayliiunasiinsgiu
Tuusazsmiauenidused wWisuifsuauwandeAiaasuedl TBC, CC waz LPC luudas
Es T-Test uazilFouifivunuuandisvesaiadsluuiazggnia Tnefvungguud (naiau-
UN31AY) §ATU (NUAWUS-NaWA1AY) wazgaNy (Hguieu-iueiew) (MsensénR, 2552) faeis

ANOVA Taglaluswnsy Microsoft Office Excel (real statistics)

23]

M3rTTATsinIadineniusiulufisuusngudnunuiuiuluaeiui
menziupendeunionsuuuy Yeuuszunn 2561-2562 91U 423 (79813 WuI1A1 TBC, CC uay
LPC Tu¥ 2561 fdedsianadn = drudoduuannsgiu wiiiu 8.35x10° = 25.42x10° cfu/ml,
10.71x10" = 49.17x10° cfu/ml way 0.85x10° + 2.71x10° cfu/ml Argrudlsa iy 1.30x10°
cfu/ml, 251.00x10° cfu/ml wag 0.00 cfu/ml A1enan Wiy 0.00 cfu/ml, 0.00 cfu/ml uag 0.00
cfu/ml ANgean Wiy 280.00x10° cfu/ml, 251.00x10" cfu/ml Wag 23.00x10° cfu/ml audIsy
waglul 2562 wuindidadeaviadin = dudonvuninsgiu wiifu 7.30x10° + 28.52x10°
cfu/ml, 3.15x10" + 27.62x10° cfu/ml wag 1.70x10° + 6.97x10° cfu/ml Angudless wirdu 0.00
cfu/ml, 1.10x10" cfu/ml wag 0.00 cfu/ml A1wga Winfu 0.00 cfu/ml, 0.00 cfu/ml uag 0.00
cfu/ml fngega Wiy 260x10° cfu/ml, 410.00x10° cfu/ml wag 91.00x10° cfu/ml audIsy
(5197 1)

Lﬁ@%l,ﬂiwﬁﬁaasmﬁmuauﬁsjmmmeﬁmmgmwudﬂ fifheghatuuAudinen TBC, CC uag
LPC  shunaueisnasgruiidmunluleudssana 2561 Andusesas 71.14, 7263 uay 74.62

puasu warludaulseana 2562 anvudesas 76.12, 74.77 wag 76.12 anud1au a819lsAnu
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ilefiansangedwmdianuin Tul 2561 daniandidiegrauufuiiunaeiiinsguluninsivasian
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Tufn TBC, CC waz LPC fadsninnuastnaig Jailaqdunida 3 a1 Andudosay 100.00 (11/11)

Y
1%

vosegeiidemsianaun winuin fwiaiidfedahunfuiiunasiinsgiusinidesas 70
dwiuan TBC laun daninee wmansmu wasaassndl Andudesas 27.27 (3/11), 47.62 (10/21)
waz 69.57 (32/46) muandiu dauan CC lawn Janiaveunnuy wazumansay Andusovay 62.22
(56/90) uag 61.90 (13/21) awdnsy lefiansanan LPC iun Saminae anauas wazenssnil

o A

Andudesay 36.36 (4/11), 50.00 (11/22) wag 58.69 (27/46) muaisu wazlul 2562 F9innil
1

[%
o Y]

ﬁaaﬂwmumﬁumummﬁﬁmmgmlumwmuqaﬁqmﬁlum TBC, CC way LPC ApdaninnuasulIan
%aﬁﬁwaﬁum%ﬁa 3 A1 Anduseua 100.00 (12/12), 100.00 (12/12) wag 91.67 (11/12) mudsu
TuvuedfiTaniafifiessihusfuiwnasiieasgumnitfosas 70 dmsue TBC ldun Smin
LA UMEI1TAU LLasqmmﬁ Andudeuay 50.00 (6/12), 67.86  (19/28) waz 68.89 (31/45)
AuERU dawmn CC laun Faniaae wazumaisau Andusesay 58.33 (7/12) uag 64.29 (18/28)
AEIRU uaziilofiansane LPC ldun Sminas wmansau anauas wareassnil Andudovas
41.67 (5/12), 64.29 (18/28), 62.50 (15/24) wag 66.67 (30/45) H1UAINU (915747 2)
Tuaulszana 2561 tuuduilaadsves TBC, CC uay LPC wifu 8.35x10°, 10.71x10"
WAy 0.85x10° cfu/ml audiy waslulsuuseana 2562 Wity 7.3ax10°, 3.15x10° wag 1.70x10°

v
L3 o

cfu/ml sudhdu eiisudniadeves TBC, CC uag LPC Aulnasiuiasgiuiiuslafiu 1nt.6003-
2553 (unow.) musedanianud fifissdmianusatadpfifidadeiunasinasgiui 2 T
Tuweit 2561 Tdwindidedegeninnusiuinsgiu dmsue TBC (<5.0x10°  cfu/ml) A
Jovinvauniu (8.09x107 cfu/ml) 1w (10.87x10° cfu/ml) um1a1sa1y (15.39x 107 cfu/ml)
anauas (11.50x10° cfu/ml) wazgnssnil (5.32x10° cfu/ml) drurads CC gandnnusinnsgy
(<1.0x10° cfu/ml) Ifur Fsvinveuunu (12.00x10° cfu/ml) wmansaa (25.06x10° cfu/ml) wae
anauns (23.12x10° cfu/ml) uazdmiuAedy LPC gendninaeinnnsgiu (<1.0x10” cfu/ml) lun
Fiaias (2.50x10° cfu/ml) umansana (2.56x10° cfu/ml) waganauns (1.71x10° cfu/ml) daily
U 2562 fidwinfiindsgeninnasiumsgrudmiua TBC liun Sandnvouudu (8.24x10° cfu/ml)
uazlas (35.58x10° cfu/ml) Aade CC ldun Fmiaveuunu (5.25¢10° cfu/ml) Lo (2.71x10°
cfu/ml) wyansanm (2.78x10° cfu/ml) Laggassndl (1.06x10° cfu/ml) wazanade LPC léun
Faviavouunu (1.05x10° cfu/ml) 1@ (4.64x10° cfu/ml) umiarsana (1.28x10° cfu/ml) @nauas
(4.79x10° cfu/ml) LAz Al (1.36x10° cfu/ml) Favzidiulging 2 Uiy Swmdaifiaiads TBC, CC
way LPC Qaﬁqm T@un Sarialas (35.58x10° cfu/ml), vounAu (5.25x10° cfu/ml) Lavanauns
(.79x10° cfu/ml) auddu wasilofinnsandnadenmuasednud auadeves TBC Tud 2562

a o

IndlAesivt 2561 dauatadess CC Tul 2562 anasainl 2561 wanansiueg1siitodAgynisana



(p<0.05) Tuvnizirnadeves LPC Tul 2562 geduand 2561 usliumneinsfumisedia (p>0.05)

= o =
iqﬂazLaﬂﬂﬂﬂLLaﬂﬂiuﬁqiqﬂm 2

WewTguiigunaveiganialaeMruagguuld (Ma1Au-unsiaY), 093y (NuANUS-

a

WeuA1AY) wazgary Hguieu-iueiew) AuauNIMNIRATIINeITeNULAUTAUAINGIT NN

WU IUTEUNSY TBC, CC uwaz LPC fnsianuluusiazgqliunns1eiumieadi (p>0.05)

(mswﬁ 3)

M13199 1 AEDFAKANIINTIVIATILVINaTVINEN NN UNAUTUE I TINUNAINAUETIUTINY LAY

TuwanuNnN1AnL U pNRYWUTNDUUY TIUUSEUNN 2561-2562

o

v
! 4

QaUNIENIUNA (TBC)

=

gaunsdlaanasu (CC)

Qaunsgnuou (LPC)

AndeLng
2561 2562 2561 2562 2561 2562

Wesiwulna
¥ 0.00 0.00 40.00 13.94 0.00 0.00
10" 70000.00 0.00 610.00 100.00 0.00 0.00
20" 92000.00 44400.00 1000.00 610.00 0.00 0.00
25" 107500.00 80250.00 1200.00 845.00 0.00 0.00
30th 130000.00  100000.00 1400.00 1030.00 0.00 0.00
40th 160000.00  150000.00 2100.00 2197.00 0.00 0.00
50 (Median) 200000.00  200000.00 3600.00 4000.00 0.00 0.00
60th 280000.00  270000.00 5900.00 6360.00 0.00 400.00
70th 480000.00  427000.00 9100.00 9200.00 550.00 800.00
75th 630000.00  497500.00  11150.00  10187.50 820.00 960.00
80th 810000.00  576000.00  14000.00  15700.00 1013.00 1380.00
90th 1600000.00  988000.00  29933.00  35450.00 1500.00 2800.00
95th 2900000.00  1785000.00  49000.00  59850.00 2800.00 8886.65
99th 13000000.00  20157250.00 2510000.00  163700.00 18000.00 20580.00

FIUIUAIDLN 201 222 201 222 201 222

AadeiaAdin 835366.75  734852.85 10714233  31526.14 854.24 1703.25
dudonuumasgy 254181482 2852177.02  491708.32  276204.46 2706.48 6967.54
Futley 130000.00 0.00 2510000.00  11000.00 0.00 0.00
ﬂ'wi"wqm 0.00 0.00 0.00 0.00 0.00 0.00
GRANG 28000000.00  26000000.00 2510000.00  4100000.00 23000.00 91000.00




a 5 a o & S a & A o = = =
M1919N 2 Naﬂ'ﬁ@]ﬁ'ﬂ"ﬂﬂmﬂqwuq‘UN@UIUQQTJ?JUNQ']ﬂQUFJTJ‘UTMJU']U@J@UIULGUG]WUVIQWV’WW%?U@@ﬂLQENLWU@W@‘U‘UU Yauuszaneu 2561-2562

¥
s

QaUNIENMIUA (TBC) Yauvsdlagnasu (CO) gaunsdnuiau (LPC)
9990 Ysuuszane , Y . 4 . v o . v .
WU Sauaz ALaAY NI $auaz Aaie WU $auaz ALRie
(Fwauiee1e) AN (x10° cfu/ml) (R uaudiegne)  fiktwnas (x10° cfu/ml)  (Squudiegng)  BEnunme (x10° cfu/ml)

. Ygu 2561 n=90 68 75.56 8.09 56 62.22 12.00 80 88.89 0.30
YU 2562 n=101 78 77.23 8.24 73 72.78 5.25 90 89.11 1.05

. Y9u 2561 n=11 3 27.27 10.87 8 72.73 0.94 q 36.36 2.50
Yqu 2562 n=12 6 50.00 35.58 7 58.33 2.71 5 a1.67 4.64

Yqu 2561 n=21 10 a47.62 15.39 13 61.90 25.06 17 80.95 2.54

UMETAY

U9U 2562 n=28 19 67.86 4.41 18 64.29 2.78 18 64.29 1.28

o o Yqu 2561 n=11 11 100.00 0.84 11 100.00 0.08 11 100.00 0.00

wuestndg

U4 2562 n=12 12 100.00 0.48 12 100.00 0.04 11 91.67 0.30

AnauAS YU 2561 n=22 19 86.36 11.50 19 86.36 23.12 11 50.00 1.71
Yqu 2562 n=24 23 95.83 1.85 22 91.67 0.43 15 62.50 a.79

oassnil Yqu 2561 n=46 32 69.57 5.32 39 84.78 0.58 27 58.69 0.55

! Yqu 2562 n=45 31 68.89 4.38 34 75.56 1.06 30 66.67 1.36
4 Yau 2561 n=201 143 71.14 8.35 146 72.63 10.71° 150 70.62 0.85°
ORRYNT . N .
U4U 2562 n=222 169 76.12 7.34 166 74.77 3.15 169 76.12 1.70

WnainsgILUIuLlARY 1NY.6003-

2553 (unew.)

<50x 1O5 cfu/ml <10x 1011 cfu/ml <1.0x 1O3 cfu/ml

a, b o o 1 a & PN J [y S A v a 1 [y aa
FONYIVBIANRALTIUUATLANANAUTULULIALASINUTAULANAIAUNIEDA (p<0.05)
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nyiueani@eavilonauuy Yeuuszana 2561-2562 FLUNALAANIA

. QaunIevanun (TBC)  gauwnsdladuasu (CQ)  qauwsdnudou (LPC)
gaNa  IWIUEIRE

log10 log10 log10

WU 125 4.94 354 1.17

Sou 145 5.08 343 1.22

Hlu 153 5.07 3.60 1.46

p-value 0.68 0.27 0.24
agUuazIansal

AsiisIgiaua It unfuiiivatndesinunresquisausaudiunAvluiiug
Aangiusenidsunilonauuu senialaudseuna 2561-2562 91U 423 §79819 WUIIHI989
ihusAufiisnaneiesedimen TBC, CC wag LPC Tut 2562 Sswauiesnaiikiunasiuinsgiu
thuslafy 1nw.6003-2553 snnnirsuaudaedislud 2561 Tassts 2 Uisuaudediefisuinst
wasgIua 3 A anndsfesas 70 Fafuwuliuiid wisghdlsiauuilefansanaindiadeves TBC,
CC uaz LPC ndumuin fiftesdiadoves LPC 1l 2561 finunmusianasg i seiidunaiiesanain
fiunaiognenauiTIuTI uNATUWTAT TBC, CC uag LPC figeunn Swhliaiadsgeiy
mulume

lofiarsandn TBC wosegnaiunulull 2561 wa § 2562 wud fogetiusAuan
formunludminveunnu nusatadig wazanauns unninfesay 70 shunasiinsgiu luve
Frfauae uvanseu wazgassnd fifedrniuuAukuwnariiesguiininfesar 70 Tnsiany
Frimaeiifiedrahuufuiwnasinesgulunmssiaaidedieusudmindu g udlud 2562
wuh ffegnahusfuiiunasiinasgusntudeeutud 2561 FnnsaeunuinuaInIuas
Aandrfigudsavsintiunivluiudfantanenudn Tud 2562 gqudsivsiutiuuiv
Iednvniiniunns/indaaiuussigud elimuuzimadvinmsuiinensns Uszneufumieau
voansuUAdnT inwasns Pufagquinusnhusduldtamninietulunsudladymogiesieds
Fuhliisetnahusfvinunasiuasgnifinantuaindesas 27.27 1l 2561 Wufesay 50.00

a 1 '3

Tud 2562 d@rudmdaumanseutuinuinddregnaiuufuiunaeiunsgiulua TBC anguiv
‘ ¥

Feannau1nTzeznalunsvedauuAvIInsuisud TN uNAvuuAuly 90013

Y

aaun1uNEAININUIIUIULnais 60 Alawns wiidesanlul 2562 dn1snefedudsiusiy

Wunfuwisndiinduluiug Juilrszesiialunsvudanihunauanysuferudsiusmdiuusu

v A s

duad inwesnsasiuuavluszesluiiu 10 Alawns dnUsensuileNdnAn@Ae AUgsIUTINUNUNAU

v Y



Tumsnininasinisiude lnefuunlfsauansisfusenini uu@mquﬁuﬁmmmmwﬁw
Huraliinuasnsuiuupaunmiudlindy Fehliddesahuufukiunasinasgiuisanndy
nfenay 47.62 Tut 2561 \Hudesar 67.86 Tl 2562 winfinrsaner CC vewnegauAy
s 2 Do ﬁaaﬂwqﬁwuuﬁumﬂfl’as'suuﬂu%’wf@maaﬁ’aéwq anauns uazanssnll unninseuas
70 HunaTnsgIL wivaisiil 2561 Smiaveuuunazmatsaiy sausklul 2562 Smiaias
uazaansay fifegnahuufukiunasiinasgumnindesar 70 wenanidmuin Twiaiae
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