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ABSTRACT

The contamination of microorganisms on the infant milk powder production equipments was
investigated by using swab technique on the 15 points of difficult to clean surfaces production equipments
before and after cleaning process in order to determine the impact of the cleaning of each surface
equipment on microbial contamination in an infant formula processing plant. Swab samples from these
fifteen surface points were collected for total plate count (TPC), Coliform, Staphylococcus aureus,
Cronobacter sakazakii, Bacillus cereus, Yeasts and Molds. The results of before cleaning revealed that 9
and 2 points were found positive for TPC and yeasts and molds, respectively, while all points were tested
negative Coliform, Staphylococcus aureus, Cronobacter sakazakii and Bacillus cereus. Only point 6
(horizontal pipes stainless) was found TPC level of 10 cfu/100cm’ after cleaning. The contaminated
strains before-after cleaning the equipment in peint horizontal pipes stainless tipping station were further
the identification step using 16S rRNA technique. The results informed that the 165 rDNA sequence of
the contaminated strains before and after cleaning of this point was belonged to W. cibaria with 99% and
94% identity, respectively, which revealed the improper cleaning of this point after milk powder
production. The effect of peracetic acid sanitizer at concentration of 0.1, 0.2, 0.3 and 0.4 % for 1, 5, 10, 15
and 20 min to inhibit the contaminated strain of W. cibaria (6 log cfu/ml) was studied in an in vifrobroth.

It was found that peracetic acid sanitizer exerted a good activity in reducing W. cibaria in an in vifro



broth. Higher concentration of peracetic acid revealed to give a better effect on the studied microorganism
than the lower ones. The concentration of peracetic acid at 0.2, 0.3 and 0.4 % for 1, 5, 10, 15 and
20min to inhibit6 log cfu/ml of W. cibaria in the presence of 1% infant milk powder to confirmed
effectiveness of peracetic acid sanitizer was also investigate in an in vitro broth. The results showed that
peracetic acid sanitizer could also reduce the number of W. cibaria in the broth with and without 1%
infant milk powder. It was showed that the reduction of W. cibaria were significantly influenced by
peracetic acid sanitizer concentration and contacting time (p<0.05). The lowest concentration of peracetic
acid sanitizer (0.1%) exhibited the effect on6.89+0.02log cfu/ml W. cibaria by reducing the number of .
cibaria to 1.8120.02, 1.79+0.08, 1.25+0.05 and 1.05+0.02log cfu/ml % afterl, 5, 10 and 15 min of
contacting time, respectively and totally diminished all W. cibaria after 20 min of contacting time.
Peracetic acid sanitizer at concentration of 0.2 and 0.3 % were rapidly reduced the number of W. cibaria
for 5 min of contacting time and were totally diminished the mumber of W. cibaria for 10 min of
contacting time, while 0.4% of peracetic acid sanitizer could rapidly reduce the number of W. cibaria for
1 min of contacting time and could totally diminish the number of W. cibaria for 5 min of contacting
time.Since this milk powder production company has currently used peracetic acid sanitizer at
concentration of 0.3 % for the cleaning step of each studied point with the contacting time for 15 min. The
results in this study revealed that W. cibaria at 6 log cfu/ml in the broth with and without 1% infant milk
powder was totally diminished by 0.3% peracetic acid at 10 min. Thus, the cleaning step of each studied

point with 0.3% peracetic acid for 15 min in this plant has been verified.
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2.1 anvazuazrmsUuitlouvouso Weissella cibaria
2.1.1 ANHUSUVDUYD
= = A gl d o a 5 -
Weissellaspp. dlunuaidounsuuln luaseatoidaiiufacultative anaerobic 8117139
o 3 Y o = an L4 dal o A
wiimbaangIna 1didlu Asatanasn enusansaezdan wazmsven lasen leaGonmsminiia
: < < = i o < 1 '
heterofermation 19 catalase 1luay SlunpaiFsnawnsomaredea@onuaaiuy aipha 31519n04U
H g o ] (! 1 |
ﬁ‘l—l“]‘UN‘ﬂifl‘W“ULTJU!WN"']@Qlﬂuﬂuﬁ%ﬂTJﬂﬂﬂulﬂuﬂ’lﬂ (Collins LtazAUY, 1993, OlanottazAale, 2001.
) g 1 o 2 4 a
Bjérkrothitazanig, 2002) laouninnude Weisselaspp ogiufii¥e Lactobacillus spp.Favilvifia
o ' ) a o g o 1 E 2 o & 9 9 a Y
anuduautesnialumsinneiauniunudiednnndgilesisulluszdeslamaliarugalums
AAADANOTUADT (FacklamitagAny, 1989; Facklamita Elliott, 1995. Kumar azaae, 2011)
= T a
Weissellaspp.uﬂﬂﬁ]@ﬂuHﬂugenuselﬁiﬂusﬂﬂ.ﬁ.1993 AuNATIAL6SIRNA gene  sequence
9 1 "
analysis taz 1dasgeainnin Fa3nuesuil 4o Norbert Weiss (Collins itazAng, 1993)Inglignaonain
g [~ 4 a v o [
1¥0 Leuconostoc paramesenteroides iWuie genusWeissella@?‘lu’JLﬂi1$ﬁ1ﬁwﬂwwuﬁqﬂi JULEINL 3
1 s 1 lg 1 = LY 4 1
ATIMIANAINTINATALENDDAIIAINMINAINIFONGY lactic acidenunizod18u 1AIA  Leuconostoc,
Lactobacillus WazStreptococcus (Flaherty 4asAnig, 2003) 19931U Weissella sppl5znauaay 19 species
Ulﬁ}[,!,fi Weissella beninensis, W. ceti, W, cibaria, W. confusa, W. diestrammenae, W. fabalis, W. fabaria, W.
ghanensis, W. hellenica, W. halotolerans, W. kandleri, W. koreensis, W. minor, W. oryzae, W.
paramesenteroides, W. soli, W. viridescens, W. uvarum, W. thailandensis(Fusco UazaAlg, 2015) e
d a o 3
%0 W, confusa (AWMIMITOLactobacillus confusus), W. cibaria, WagW. viridescens Hwaunulu

s

A8 19N NAALNVDIAY (BjorkrothitagAmie, 2002; Kulwichit agAnie, 2000; Fusco Lagnme, 2015)

'
w o | Ay w o

3| -;!.J [ a a &
Llﬂ&‘ﬂx‘iﬁ]ﬂ'ﬂﬂluL‘]J’ﬂ'ﬂ'}EIT'EJﬂ']ﬁ’ﬂﬂﬁ’mﬂﬂ']'iﬁlﬂlﬁh"ﬂﬂ']ﬂﬂullﬂﬂﬂuﬂﬂ@ﬂﬁ\‘l (Fusco Lagay, 2015) 910130

v
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w3y ldfgauiniiananing 15-45 esrmuwaiBoa (Lee nazaAmg, 2011)
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A . v . Mus 9 .oy 3
{9 Weissella spp. A14N1UET Streptomycin 128 AIUNIUIT Gentamycin 19 38.2% ,ATUNTUY
F 4
Penicilin G 18 7.4% Waza 11508 1UN1E Penicilin G (JeonghiazLee, 2015)UBNINLEIAIUNIUL
vancomycin'q\iﬂ'i‘l i1 minimum inhibitory concentration (MIC) >256pg/ml (KambojllazAny, 2015)
2.1.22mM383199151/520N Amine
W. cibaria strains (CK0276, CK0487, CK0490, gz KK0720) gnsaadeaslszney
Amine 181710749 44% (JeongitagLlee, 2015) Faa15UsznovuaIninediu e1aneInydesesnioua b
1 @ H 1 ¥ 1 1 a ] ] 1 &a
Aayldsusisnunmssnumaiil Ssdawanemstlsziliunnudesdieg lunamiai wus1enuns
¥ 1
el s2mne Taiwan 118878158 W, cibaria 91NN1513 10 kimchi (Shalaby, 1996)1ile991n 145 UAY
'4_}1’ = .3 1 @ - . { £ )
Y94 Histamine 1151101010788 W, cibariananluszn319mMsvdn Kimehi No1vduiloussnang
Qo w
msulsglermisuazmanunm
2.1.2.3AUaWI50NUNTA (Leelldg Ny, 2011)
1 L 3}3’; [={ @ o o [ =v-=1 1 o 9
msnageunInunIude pEalauiluguauiadifyvesmsiiuuuniiz ungy Probiotic 1A
v 1 4 1 =1 a a
WU Weissella 8 strains gnaintameiioodluaniz pH 2.0 Wural 247 usaungil 30 89m
= [~ 9 o =) r-?!’ = A 1 = =
ey lddanuininisanad e uyens 8 log uazioaaminnuiilunsa pH 3.0 1Wuaan 2
S ¥ 3 1 A w =
%3139 WUINFONMINNT AU TABIEB IV, confise 31 WONTINITINIALGN 20.2% W, cibarial5 (17.2%)
i = o 1
QL. confuse(12.2%). VaiER W, cibaria 18 1W3RyUREgA 2.4%uaad IdiHuNanuamsalumsny

& 1 43'1' 1 a o ar =
ﬂ'iﬂ“]i\‘lllNﬁﬂ@i’lﬂ\i'mﬂ'liwm‘ﬁﬁ}ﬂquuﬂﬂ@ﬂlﬂuﬁ"iﬂﬁy AIUAITIN 2.1

1 3
13199 2.1 HAAIANNANNTONUANIIZATAVOUHD Weissella 8 a10WUT

Btrains Control® pH 2.0 SEY (%) pH 30 SR %)
{CFUmnl) {CFLmDD (CFLmL )
W, confusa B 5.0 = 100 1.8 = 107 0.00 72 = 0 1.2
W, cibaria 15 &4 =« T €%.2 =« 10° .00 1.1 =10 17.2
W, cibaria 18 8.3 % 10" 9.5 = 107 0.00 200 =100 24
W. cornfusa 20 5.6 3 1012 6.9 » 107 £.00 5.5 = 109 9.8
W. confusa 31 4.4 = 100 2.5 x 107 .00 8.9 » 109 202
W, cibaria 33 4.6 « 10 8. = 10 000 1.2 = 109 26
W, cibaria 34 7.1 = 10 2.3 w10t 0.00 2.7 = 107 3.0
W, cibaria 37 7.2 = 1070 G4 = 107 .00 2.0 = 10% 28

17 : fatlasnin Lee nazamz(2011)
a 3 A ¥ oA
1WeisUAUTPH 6.5

3 i 4 4 2 &
"SR (Survival ratio, %) USu1ausalue1misiieuse MRS pH 2.0 150 3.0/ VSunauselusmsi@ouse
MRS pH 6.5x 100

)

2.1.2.4 A1UENT 0ABINAB 1A (bile salt) (Lee tazam, 2011)
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W. confusa 31munde 1ANngADe 0.3% bile saltg ldanmsfSinauoinyuan@u
1 g 4 C 1 o 1A 4
128.8% AU, cibaria stain 18 nulan2.2%uaaliiiiuihaeannnznsailuedigs uazie
s a3 = & as 2 ag 4
PYsuannzilu pH 3.0 18luman 2 ¥ Tuaas 0.3% bile salts WUSATINTTOANLLINTUONI TR IY.
I
Confiise 318083114 20.5%310 128.8%
= Y A %’ = g ] L) 1 a s‘.?l’
HANSANEIANLAIUNIUNERYA 0,31 03 G uAIATl USRI 1EIUINAVOUTDIW. confusa
a o o [~ = ] 1 1 &
311 Ruansdnvairdingueamaiiulils luTedn Idedavugaifomsaeduansomumusl pH i

%’ 5 a3 ) o g % o 9]
wazihamnaeld daslumsiuduseauane Lee tazane 2011) lanmstiwye Weissella Tailuaewus

ftamuronndesiuravesies fiRnsauai dAnsmnnevnihil
2.1.2.5auausolunuinge NaCl (Lee Lazame, 2011)

W, confusa stain 8 waaaliifiuimunde Nac16.5% 'ldnniazuiufiga 0D600=1.61
Tugaszoznm 24 saTuandenmivluemisdsude MRS Aluiinde 6 $2luwmas i Nacl18.0%
W, confusa 8 Tim 5195 ayoe19919 0D600=0.89 luraan 4852 1. confuse 20 reached OD600 value of
0.72 d9ui¥o Weissella 'mﬂﬁ'u‘Eﬁ"uE‘i'ammmm’%mﬂuﬁaﬁ"lﬁ’rf}mmﬂﬁdauwﬁmmmﬁaafﬁ 3%

2.1.1.6auaniolumsnuanuson (Lee llaznmg, 2011)

Weissella Mt081a32a15 nite I un1udoudl 7ouas 80 ssrngadvailuie 3 i
oS . cibaria 18apananinldsunueu 70 swmiwadod s i lnawmdeson lufS i
Found1 100 chwg Tavagy Weissella Sailidonuasmdouldlussdnhunaasadiu mesophilic
organism

2.1.2.7 DINTIUATHD fJLﬁmﬁﬂmma(Hemolytic activity test) (Lee BazAMe, 2011)

{0 W, cibaria 1471 9 RIS strains 181 CK0276, CK0277, CK0483, CK0487,CK0489,
CK0538, KK0797, KK07981iag KL1762 HenYINtBn2 AWWUFVOI, confiseKKO63111az KK06551M13
f001TALEDALAaIpha -hemolytic activities LEAIFINING 2.1

yanadevnuauian i uaindeglunisnisd IAuAAPI (Analytical Profile Tndex systems
bioMéreiux, France) 1% RapilD Strep panel (Remel, USA) #an luieus BAANLIANGIATDIUTD
Weissella spp. 1951 mi:—jﬁfﬂﬁ)ﬂl,%ﬂ Weissella spp. @70 API 20 Step ¥38 API 50 CHL kit (Version 5.1) i
ET"I&JﬁmLEJﬂi%El W. confuse 90NN W. viridescens W& W. cibaria ulﬁ)(}(ulwichituﬁﬁiﬂm%, 2000) ﬁaﬁ’u
mnﬁ’mnmmﬂmmsﬁhwau%ya”l,uﬂ'gjw Weissella spp. [mATiANT AT 12Y Tiana DNA sequencing

168 iDNATuilu B Az auigalunsaanon
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2.1.3 UHAVDIUYD W, cibaria
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Weissella spp. w18 lugunadeuna 1l nustenuamnsodauen®eain gaaseinaiouuuy

o tg o o a  a 4 o Qs .
ﬂﬁﬁn:ﬁﬂgﬁmuﬂﬁﬂ'jﬁuﬂ wannaaiseniuasenlundlouazin (BjorkrothuazAae, 2002; Fusco

H 4
azAfE, 2015) 9INTLVBIYANATINGUAINA 5IWNITRIAADA. . ced iaMTszNAtansuTim
fat de . . . : R dycv (R 3

FTINNINIELAND1A United States, China, Brazil (FigueiredollfzAte, 2011) wanvntgaInyIluie

szddunsoInanauag (Jin HazAML, 2007)

Leu. mesenteroides

CK0122 CKO0128 CK0187
W. cibaria
KKO0797 KKO0798 KL1762
W. confusa S. aureus
KKO0631 KKO0655  USA300-p23

- o 71 wl WPy . gy . &
ﬂTW’ﬂZ.llLﬂﬂﬁﬂTiﬂiT\?l@uqcﬁﬂﬂﬂﬂlﬂﬂlﬁﬂﬂlLﬂ\‘lllll‘ﬂalpha -hemolytic-activity VDILHD
Leuconostoclh® Weissella‘ﬁﬁﬂLLEJﬂblﬁ}mﬂﬁ’JﬂEiNﬁiﬁIﬂ yla S.aureus USA300-
g &
p23 1Iutar® Positive control
~
U : Jeong LA Lee (2015)
X I~ J 4 o [} w < A A = ci’ o
Weissella Lﬂul”ﬁﬂﬂﬂ’]ﬁﬂﬂgi?ﬂlﬂumaﬂﬂu‘ﬂﬂiulﬂﬂll]ﬂﬂ'§$ﬂﬂﬂ'mlﬂu1’|’]Q'ﬂ’]"ﬂ’li HDNITNUHEI
3 ¥
WU .confusa Wi luuradaye lunnaifesruumuauemisuaziboya1aondy (Flaherty uaz
AL, 2003)

2.1.4 msvuilenuazdunsiendio Weissella spp.
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= I 1 o ey o a
zuuiiduAuvessMoviod 1dNane (Townsend 1az Forsythe, 2008)84AMIausialan(WHO,
o o ° = w =l o @ =] CI,’J g
2007) 1deanduuzinnen UM suUNFIHTUANNITA WONINUUNIG  CAC  (2008) 181
Amuzi luE 0919935 MIAT A LLAZAITHAILINTHAALAZDDNNIATNITAIUANTAIIZAIN A
Yosfumsiluilouvaaie

A 9 a

a a 2 i ] ! ]
dmsumswaauyuesmsndsiianusuiugangafedssniugqumsnialiegluaniiz
) b 1 ¥ . 2 n., dl E& o - o
Uswnnmstudlewseliinnfigalavmmziyene Isauaziyena lnewmuls uined1asiag,
= 1 ar o 9o Y 3’/ 1 = ar 3.’
Aemsazauvene Inydud 1fian laauiumnnandemsilesnumsazauveuse lunszuiums
a v A = o @ 2 A an o o a9 9 o =
naALdITaLsAiAsMilstfeITMshaudzoIalaz AN TazIaNzasI e umITaInE
= adw A a s A U A =
yoayaunignuiuriglnsaiiitlugareulumsdeige lanlunszuiumsnaanasnsuilsgy
1 J a = 1 o
9IMITAATNNTTY (Bames tazaniz, 19991 mytuileusinagauriuile msmanudzeiadas
M v -
Ansereai Iasududmye Taoas woyn1ne N 1A (Kusumaningrum 1LAAE,2003)
H 1 g) 1 1 5 a s 1 .
W.confusa MANGIIMoTUEINAABAITIIIUVBIIAUANYEI3 19718 1A8ATI (Lahtinen 1Az
i o a g é’; ar =
AMZ2012; Fairfax LAZAMZ2014 Loy Medford uazAmz2014)inamsamienu Tasuninaziiulu
1 Ay o o a ) Y 1 o sA & VYt o o
druvesszuugiiguiuiananagailiondemsSnsmuemsunndiies 19t dThnsine lag
Tdinilininlgaaeaiog uwa T ng Tsadaueanesed saununs 1R Steroid widnis i lawal
i 1 ] X q' ¢ 3 ‘g
AiAalsissnIndan M TN NI IFONINUL(Flaherty HazAaE, 20031a% Salimnia LAZAMNE,
9/ o = Af d'! s of 9 :'?1} 9 s =\ )
2011) AumMsunninuMsAadetiiasninmslgnedviznundmiiovsadt s naainiins lne
. = Y 1 a 2 o L) 9 a 9 g / = dali A 8 sy o Y a
vancomyein WUHN1FA1UF AN NS 1ULATT a1 158 Weiseella 1raim IuAMUBAIELINA
a A A 2w 1 R ] 1 = S v
msAaie uaziaifudantaveavauazdaaazvesie lasaand Tunuideiiunediala uddis
=1 A A = g a A v 4
AN LR a AR INAoNq Y Weissella 1193 (Olanoetal 2001;  Flaherty uazAme,
2003;Kumarttaz A, 2011;Lee asnue, 2011 182 Vasquez UAZANE, 2015)
& Qs o s 4 ] 1 r-‘g 1
Weissella Taona Tlannsaoideludidvesanla Tagerduteyd idmelnileuselieg
E a o U & o Y a a j.’ 2 o A A
50 IALATINUTIUIU 1B 150 W.confusa N IHIAAMIAAID IUNTZIARDALAZMIBNIA UV DIHD
. w . | = T
(Flaherty UWagame, 20031182 Shin Hazamy, 2007) Msonduuazangeiwaiuauananiilnilu
3 » 1 1)
Fseutedninyens Isaweigeionladie mldiheluiige (Kumar wagamz, 2011) e
3 kY 1
W.confusa v IHIRANIAAIDALAL B HANAIINNTARTEEUIINAIY (Green LAZANE, 1991; Bantar

4 4 I o e a J g
wazAMy, 1991 LAY SalimniallazAniy, 2011) FUYD W.confusa WUAINIVEANTAMIFOUD IUYBINI]

ﬂ’ﬂi.lﬂ?ﬂ!.ﬂuﬁfjﬂ (Olanotiagay, 2001; KulwichitllazAne, 2000; Svecllaz e, 2007; Harlan HAZAME
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, 2011; Lee HayAMy, 2011; SalimniatiazAme, 20111082 Vasquez LagAME, 2015) E!ElNll'iﬂmJJW‘U’J’]
= dy A a 3 @ o o 9 2{ ' 2 Z a o = 3
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2.8 ISR MT U AUNIINiAe soA A 139 1¥0 (Neutralizer)

s s

as o & s
10132 MIANTENI 1A E1T U FUNTET 1T YSAIANOUATIO WA 25351509 HANIATAANTT
a o 1 g 3 I~ == a ar o v j’ = |
nagevlszansammsaide lsnuudiuud Luiilignguveandanunaiiae lspsiiaveuvalasiui
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disinfectantsi(a hexachlorophene  iunae iifora@An  (lecithin)ptfitl Tween v l¥ionuea
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3.1.1 UUANgasianan

2 &4 &
3.2 UnInmazinTeiie

3
3.2.1 AUue(Incubator) 30 BAFLFAIFEE

yr & =
3.2.2 uUure(Incubator) 37 BIA LG ALY
3.2.3 A3 09RO B(pH Meter)

4 4 4 ,
3.2.4 15090 WIHI89 (Vortex mixer)

T Su’ el
3.2.5 aNUIMIUANRMUAN (Water bath)
3.2.6 1A509%9 2 1ML (Electronic balance)

3.2.7 13091 Ialatl (Colony counter)

3.2.8 niennusu e (Autociave)

3.2.9 ganagounNNNTUvBINT ANl 05 0z FAN
3.2.10 YANAAOUYANARDUAPI 20 STREP Test Kit

) é’ L] =)
3.2.12 Toviumzi¥e luanw lilloan®iat(Anacrobic jar)

3.2.13 filaeA¥e (Laminar air flow)
3.2.14 ﬁemﬂ%auﬁq (Hot air oven)

4 A ol
3.2.15 gilnsaluazinIeauda s uily

=h.
W

)
e

Infant milk powder, Thaliand

Memmert, Thailand
Memmert, Thailand

Seven easy, Mettle, Germany
G650E, Scientific, USA
WNB14, Memmert, Germany
Mettle Toledo, Germany
Funke Gerber, Germany
ES-315, Tommy, Japan
Ecolab, USA

bioMerieux, France

Oxoid , UK

Bosstech, Ttaly

Heraeus,Germany

3.2.16 uaied luvasardunderusseaisasaiuPeptone Water 3M, USA

|
3.3 91H5IT ST D
3.3.1 Trypticase (Tryptic) Soy Broth (TSB)

3.3.2 Trypticase (Tryptic) Soy Agar (TSA)

3.3.3 deMan Rogosa Sharpe agar (MRS Agar)

3.3.4 deMan Rogosa Sharpe Broth(MRS Broth)

3.3.5 Plate count Agar (PCA)

BD Difco ,USA
BD Difco ,USA
Oxoid , UK
Oxoid , UK

Oxoid , UK
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3.3.6 Violet red bile glucose agar (VRBG) Oxoid , UK
3.3.7 Baird parker agar (BP) Oxoid , UK
3.3.8 Egg yolk + Tellurite Oxoid , UK
3.3.9 Cronobacter Sakazakii Isolation Agar (CES) Oxoid , UK
3.3.10 Modified Lauryl sulfate tryptose broth (mLST) Oxoid , UK
3.3.11 Mannitol egg yolk polymyxin agar (MYP) Oxoid , UK
3.3.12 Egg yolk + Polymyxin Oxoid , UK
3.3.13 Yeast extract-Glucose-Chloramphenicol agar(YGC) Oxoidm, UK
3.3.14 Dey/Engleyneutralizing Broth (D/E) Himedia, India
3.4 msad

3.4.1 sazarstiwmlesdmsunaasuiingy
ANNDY 4.017.00 Laz 9.21 Merck, Germany

1 i e = = ES
3.4.2 aseiurooon laie tenn sangnsilszian

Hydrogen peroxidell@¢peroxyacetic acid Ecolab”, USA
3.4.3 Tmaeulansonlud 0.25 uedia Scharlau®, Spin
3.4.4 Anaerogen Oxoidm, UK
3.4.5 Anaerobic indicator Oxoidm, UK
3.4.6 Vancomycin Oxoid”, UK
3.5 3EMINAADY
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3.5.1 uvastudlouiyeyaunsd
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MeN 4.2 waFantiganaden AP 50 CHL veslalafiinsranunouuasndvihnnuazoiaiouiy

1
¥ W, confusa

Result
Tube | Test Active ingredients Positive sedewi | ienduh

W.conusa ANUTLDIA ANUTSDIA
0 CONTROL colorless (-) colorless (-) colorless (-)
1 GLY GLYcerol colorless (-) colorless (-) colorless (-)
2 ERY ERY'thritol colorless (<) colorless (-) colorless (-)
3 DARA D-ARAbinose colorless (<) colorless (-) colorless (-)
4 LARA L-ARAbinose colorless (-) Yellow (+) colorless (-)
5 RIB D-RIBose colorless (-) Yellow (+) colorless (-)
6 DXYL D-XYLose Yellow (+) Yellow (+) Yellow (+)
7 XYL L-XYLose colorless (<) colorless (-) colorless (-)
8 ADO D-ADOnitol colorless (<) colorless (-) colorless (-)
9 MDX | Methyl- BD—Xylopyraniside colorless (<) colorless (-) | colorless (-)
10 GAL D-GALactose Yellow (+) Yellow (+) Yellow (+)
11 GLU D-GLUcose Yellow (+) Yellow (+) Yellow (+)
12 FRU D-FRUctose \;ellow (+) Yellow (+) Yellow (+)
13 MNE D-MalNnosE Yellow (+) Yellow (+) Yellow (+)
14 SBE L-SorBosE colorless (-) colorless (<) colorless (-)
15 RHA L-RHAmnose colorless (-) colorless (-) colorless (-)
16 DUL DULcitol colorless (-) colorless (-) colorless (-)
17 INO INQOsitol colorless (-) colorless (-) colorless (-)
18 MAN D-MANnitol colorless (-) colorless (-) colorless (-)
19 SOR D-SORbitol colorless (-) colorless (-) colorless (-)
20 | MDM | Methyl-0D-Mannopyranoside colorless (-) colorless (-) colorless (-)
21 MDG Methyl-0lD-Glucopyranoside colorless (-) colorless (-) colorless (-)




mM39N 4.2 HaTualiganaaen API 50 CHL vodlalalifiasronuneuuasnduinnnuazeln

3/
Weunue . confusa(@o)

Result
Tube | Test Active ingredients Positive Foroui ondai

W.conusa ANUTED IR AIUTAEDIA
22 NAG N-AcetylGlucosamine Yellow (+) Yellow (+) Yellow (+)
23 AMY AMY gdalin Yellow (+) Yellow (+) Yellow (+)
24 ARB ARButin Yellow (+) Yellow (+) Yellow (+)
25 ESC ESCulin ferric citrate Yellow (+) Yellow (+) Yellow (+)
26 SAL SALicin Yellow (+) Yellow (+) Yellow (+)
27 CEL D-CELiobiose Yellow (+) Yellow (+) Yellow (+)
28 MAL D-MALtose Yellow (++) Yellow (+) Yellow (+)
29 LAC D-LACtose(bovine orgin) colorless (-) colorless (-) colorless (-)
30 MEL D-MELibiose colorless (=) colorless (-) colorless (-)
31 SAC D-SACcharose(sucrose) Yellow (+) Yellow (+) Yellow (+)
32 TRE D-TREhalose colorless (-) colorless (-) colorless (-)
33 INU INUlin colorless (-) colorless (-) colorless (-)
34 MLZ D-Mel eZitose colorless (-) colorless (-) colorless (-)
35 RAF D-RAFfinose colorless (-) colorless (-) colorless (-)
36 AMD AmiDon(starch) colorless (-) colorless (-) colorless (-)
37 | GLYG GLYcoGen colorless (-) colorless (-) colorless (-)
38 XLT XyLiTol colorless (-) colorless (-) colorless (-)
39 GEN GENTtiobiose Yellow (+) Yellow (+) Yellow (+)
40 TUR D-TURanose colorless (-) colorless () colorless (-)
41 LYX D-LYXose colorless (-) colorless (<) colorless (-)
42 TAG D-TAGatose colorless (-) colorless (-) colorless (-)
43 | DFUC D-FUCose colorless (-) colorless (-) colorless (-)
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M39h 4.2 HaTualigAnaTel AP 50 CHL v lalalifasianuneuuas nauinnnuasen

9
Weunu¥e . confisa(@v)

Result
Tube | Test Active ingredients Positive L‘%E]fiﬂuﬁT L%ﬂﬂﬁ am

W.conusa ANUTLD1A ANUTLDIA
44 | LFUC L-FUCose colorless (-) colorless (-) colorless (-)
45 | DARL D-ARabitoL colorless (-) colorless (<) colorless (-)
46 | LARL L-ARabitoL colorless (-) colorless (-) colorless (-)
47 GNT potassium GlucoNaTe Yellow (+) Yellow (+) Yellow (+)
48 2KG | potassium 2-KetoGluconate colorless (-) colorless (-) colorless (<)
49 5KG | potassium 5-KetoGluconate | colorless (=) colorless (-) colorless (-)

46

H ] Ai} a A i\ [ g
MI1aN 4.3F~I'ﬂﬁl.|?Nﬂ’]’lNLﬂTﬂJﬂ?u‘UﬁNﬂ”li“JﬂL“lfﬂﬂiﬂlﬂ@;ﬁ]g'ﬂfﬂﬂLiﬂ&';i%’:ﬂ%L’m1ﬁﬂﬂTﬂlﬂﬂfﬂ W.cibaria

N1/53100%0 6 log cfu/ml

N3 mﬂaﬁ( ﬂ?u‘lml.%a(log clu/mDiianatluszaznal (wii)

DT HAN(%) 0 | 5 10 15 20
0.0 6.90+0.00° | 6.9040.02° | 6.91+£0.01" | 6.91+0.01" | 6.91+0.01" | 6.92+0.02"
0.1 6.90+0.01° | 4.6740.03° | 2.46+0.04" | 2.04+0.02" 0° 0’
0.2 6.90£0.01" | 2.4120.01" 0’ 0’ 0 0°
03 6.90+0.02° | 2.1920.02° 0’ 0’ 0’ 0’
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H = o d Y o
2.1a168 rDNA veu¥euuaiiGeuandn aewug EN1 fifuneumnnuazein

> ENI1

99% identities Weissella cibaria strain CH2, complete genome Sequence [D: gb|CP012873.1
Range 1: 344083 to 344609GenBankGraphicsNext MatchPrevious Match

Alignment statistics for match #1

Score Expect Identities Gaps Strand
955 bits(517) 0.0 524/527(99%) 2/527(0%) Plus/Plus
Query 6 TTCTGGT-AGATACCGTCACACATTGAACAGTTACTCTCAATGTCATTCTTCTCTTACAA 64

I e R R RN
Sbjct 344083 TTCTGGTAAGATACCGTCACACATTGAACAGTTACTCTCAATGTCATTCTTCTCTTACAR 344142

Query 65 CAGTGTTTTACGAGCCGAAACCCTTCATCACACACGCGGCGTTGCTCCATCAGGCTTTCG 124

RN R R e RN R R RN R R R N RN AR
Shjct 344143 CAGTGTTTTACGAGCCGAAACCCTTCATCACACACGCGGCGTTGCTCCATCAGGCTTTCG 344202

Query 125 CCCATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTATGGGCCGTGTCTCAGTCC 184

FEEEELETERT T bl LT R T E PR T T L T TR
Sbject 344203 CCCATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTATGGGCCGTGTCTCAGTCC 344262

Query 185 CATTGTGGCCGATCAGTCTCTCAACTCGGCTATGCATCATCGTCTTGGTGAGCCATTACC 244

PLELET TR AT R e FEERL L PP P P T T
Sbjct 344263 CATTGTGGCCGATCAGTCTCTCAACTCGGCTATGCATCATCGTCTTGGTGAGCCATTACC 344322

Query 245 TCACCAACTAACTAATGCACCGCGGGACCATCTCTTAGTGATAGCAGARCCATCTTTTAA 304

FEETERE TR E e b e et LA Es b Pt bEr e Pt e el
Sbjct 344323 TCACCAACTAACTAATGCACCGCGGGACCATCTCTTAGTGATAGCAGAACCATCTTTTAR 344382

Query 305 GTAGCAACCATGCGGTTGCTATTGTTATACGGTATTAGCATCTGTTTCCAAATGTTATCC 364

FEETLD TR PR CLCE L LR T sl PR R DU bl R DL
Shjct 344383 GTAGCAACCATGCGGTTGCTATTGTTATACGGTATTAGCATCTGTTTCCAAATGTTATCC 344442

Query 365 CCTGCTARGAGGTAGGTTTCCCACGTGTTACTCACCCGTTCGCCACTCTTTGCAATGTCC 424

FLPTEE T LR B R e e e e e b e e el e b 1|
Sbjct 344443 CCTGCTAAGAGGTAGGTTTCCCACGTGTTACTCACCCGTTCGCCACTCTTTGCAATGTCC 344502

Query 425 ATCGTCATATCTGAGCAAGCTCTTCARATCAGTTGAACCACAAAGCGTTCGACTTGCATG - 484

FEVRL LT P L L DL PR PP E DD B D L LT L
Sbjct 344503 ATCGTCATATCTGAGCAAGCTCTTCAAATCAGTTGAACCACAAAGCGTTCGACTTGCATG 344562

Query 485 TATTAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGTTCARAC-CTC - 530

(I I VI O S O S I 8 R R B W I
Sbjct 344563 TATTAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGATCAAACTCTC 344609

! - a a @ 1 g [~ v °
AW 9-3 WA 16S TDNA YosenUAiii slandn dieWug ENI Medafemuneuinuazein
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3.4016S rDNA YouauuaiiSauanfn meug EN2 iriunaahanuazein

>EN-2

94% Weissella cibaria gene for 16S rRNA, partial sequence, strain: 1201

Sequence ID: dbj|AB593341.1

Score Expect Identities Gaps Strand

776 bits(420) 0.0 496/530(94%) 16/530(3%) Plus/Minus

Query 7 TTCT-GTATGATACCGTCACACGTTGTAACAGT TACTCTCTACTCGCACAGTTTCCTTTC 65

0 R L e = e 0 el e I R L A
Sbjct 531 TTCTGGTARAGATACCGTCACACATTG-AACAGTTACTCTC-AAT-G-TCA--TT-C-TTC 480

Query 66 TCTTACAACAGTAGTCTTTACGAGCCGAAACCCTTCATTCCACATCCAACGCGGCGTTGC 125

N B R e RN AR RN RN
Sbjct 479 TCTTACAACAGT-GT-TTTACGAGCCGAAACCCTTCAT--CACA--C-ACGCGGCGTTGC 427

Query 126 TCCATCAGGCTTICGCCCATTGTGGAARGATTCCCTACTGCTGCCTCCCGTAGGAGTATGG 185

FERTEETEE LT R E e Pl PR D P L L e TR L
Sbjct 426 TCCATCAGGCTTTCGCCCATTGIGGARGATTCCCTACTGCTGCCTCCCGTAGGAGTATGG 367

Query 186 GCCGTGTCTCAGTCCCATTGTGGCCGATCACCCTCTCAACTCGGCTATGCATCATCGTCT 245

MEEN ' ANNE g EE o TR R R < 2 RN NE S AU ENEE Rl
Sbjct 366 GCCGTGTCTCAGTCCCATTGTGGCCGATCAGTCTCTCAACTCGGCTATGCATCATCGTCT 307

Query 246 TGGTGAGCCATTACCTCACCAACTAACTAATGCACCGCGGGACCATCTCTTAGTGATAGC 305

RPN EP LT EEEER DT R E T PR T E R PR R TR T
Sbjct 306 TGGTGAGCCATTACCTCACCAACTAACTAATGCACCGCGGCGACCATCTCTTAGTGATAGC 247

Query 306 AGAACCATCTTTTAAATAACAACCATGCGGTTGCTATTGTTATACGGTATTAGCATCTGT 365

FEEETTEL T i 0 e PR R R B LR L
Sbijct 246 AGAACCATCTTTTARGTAGCAACCATGCGGTTGCTATTGTTATACGGTATTAGCATCTGT 187

Query 366 TTCCAAGTGTTATCCCCTGCTAAGAGGTAGGTTTCCCACGTGTTACTCACCCGTTCGCCA 425

FEPT TR LT L D R C P P R TR ]
Sbjct 186 TTCCAAATGTTATCCCCTGCTARGAGGTAGGTTTCCCACGTGTTACTCACCCGTTCGCCA 127

Query 426 CTCTTTGCAAGGTCCATCCTCATATCTGAGCAAGCTCTTCAAATCARTTGAACCACATAC 485

FEEPLER Pl PEE PR B R EETE R T EVERLE D PR T
Sbjct 126 CTCTTTGCAATGTCCATCGTCATATCTGAGCAAGCTCTTCAAATCAGTTGAACCACRRAG 67

Query 486 CGTTCAACTTGCAGGTATTAGGCACGCCGCCGGCGTTCATCCTGACCCAG 535

FPEEEE TETRIRL FER TP et b e L r et et
Sbjct 66  CGTTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTCATCCTGAGCCAG 17

i g 2 = o o ' ] o o
WA U-4 #al6S rDNA vauFseLDAfiTeuanan mewus EN2 detu¥einundnhnnuazein
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lasmsnaedlemsazas lmmenInTodama (sodum  thiosulfate) 0.05 U3 uoa Nazvsa
3; 1 Y Y o w = 1 a dgn - ] 1A 2 @ =]
ninwvd Idhiudunadvesasarasaseldsunntdiituniedd dulabulld Sanga tudin
Suvean e lamsn
° 2 g Y 9 3 3 o -
msfaanles Fudanududuve e den Tamile

%% Peracetic acid = 31uIUNsAVRIaITazas ImAen InTodama 0.05 uasuoa x 0.04
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