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Commercial Tofu
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Abstract

Microflora profiles including total bacteria, psychrophiles, and spore-forming bacteria in manufacturing process steps
of tofu were analyzed to elucidate the cause of microbial contamination. The viable cell numbers of total bacteria
in soybean and packed tofu were 4.75 and 2.53 log CFU/g, respectively. The viable cell number of psychrophiles
in soybean was calculated to 3.55 log CFU/g, and reduced to 0.78 log CFU/g by heating during the soymilk prep-
aration step, and was not detected in the final product. The viable cell numbers of spore-forming bacteria, the major
bacteria in soymilk, in soybean and packed tofu were 1.75 and 0.58 log CFU/g, respectively. Total twenty nine genus
and seventy species of bacteria were isolated and identified in the manufacturing process of tofu, from soybean to
final packed tofu. The major bacteria existed in the soybean, soymilk, forming belt, sum-mul plate, knife, packed
tofu before sterilization, and packed tofu after sterilization were identified as Bacillus spp., Lysinibacillus bronitole-
ran, Acinetobacter spp., Bacillus spp., Acinetobacter spp., Acinetobacter spp., Staphylococcus spp., respectively.
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A4 EA2  RAPD-PCR(random amplified polymorphic
DNA-polymerase chain reaction) %233} 16S rRNA 72k
H 714 €< BLASTn database %412 53l phylogenetic
treeE 25t AT A Al 3M Petrifilm
Aerobic Count Plate®l| A 23538t LMo, A2, EA}
PBAIEE] colony FolA F2H91H 02 20 7€) colonyS
Ztzt ZdAstol 2t EefitF¢] RAPD-PCR &S 48}
3L, ©] & RAPD-PCR #{&lo] o3t 10 45 A4t
16S IRNA 732} 4714 &S &4 st g 5k3itt.

Genomic DNA2| £2|

8] #7¢] RAPD-PCR 31¥l &4 3} 16S rRNA 312t
o] A7IMEE ol&3 sHS FAsH ] f18te] AccuPrep”
Genomic DNA Extraction Kit(Bioneer, Seoul, Korea)E A}
231 A ZAF] manualdll Wl £525E] genomic DNA
£ EZ$ T template DNAZ A-3}51 T}

RAPD-PCR pattern £44

RAPD-PCRS |3} oligonucleotide random primeri=
primer 239(5-CTGAAGCGGA-3)S Al&3}9ith RAPD-
PCR-S  AccuPower® PreMix(Bioneer, Daejeon, Korea)E
Abgste] HF RI7F 20uL7 HES SPoH, My
Cycler(BIO-RAD Laboratories, Hercules, CA, USA)Z 1}
SAZTE PCR AL 94°Coll A 45, 1 cycle; 94°Coll A
25, 39°CollA] 28, 72°CollA 2%, 2cycle; 94°Coll A
15 %, 39°CollA] 15 %, 72°CollA] 1 &, 35 cycleZ 3} T}

16S rRNA XX} cloning

2] #572] 16S RNA®] X 2-E PCRO ]38} cloning
sl7] 918t 27F(5-AGA GIT TGA TCM TGG CTC
AG-3"), 1492R(5-TAC GGY TAC CTT GIT ACG ACT
T-3)2 primerZ AME3FTE PCRE AccuPower® PreMix
(Bioneer, Daejeon, Korea)E Al&3}e] My Cycler(BIO-
RAD Laboratories, Hercules, CA, USA)Z HF-SA|Z o,
PCR Z7L& 94°CollA 28, lcycle; 94°CollA 30 %,
60°Coll A 1%, 72°Co A 1+, 35cycle; 72CollA 787F
WA AT

16S rRNA X} ¢47|Me 2 24

PCR 2H=2] 971 AA-& Macrogen*HSeoul, Korea)
o 983}l Applied BiosystemsAl(Foster City, CA, USA)
9] ABI PRISM BigDye™ Terminator Cycle Sequencing
KitE AF83}o] MJ Reserch*H(Reno, NV, USA)e] PTC-
225 Peltier Thermal Cycler®t ABI PRISM 3730 XL
Analyzerg ©| &3} Th 16S rRNA 32 A7|AE <
homology 4] BLASTn online program(http:/www.
ncbi.nlm.nih.gov/blast) g ©]-&3tR o EEZFFTE2] 7]
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Fig. 1. Manufacturing process of commercial tofu. Sampling spots in this study were asterisked.
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Functional Genomics, The Biodesign Institute, Tempe, AZ,
UsA)ell sl =g sttt

Ao

\J

FAzE S8 g 0ld=2 @JE—*'

A N AxH e 2

J

rlr rlo

UV@% F5 574317 {3t
& plate, 498 2, & 2 s
ol EAf et mAEel tste] AW, A2

X}fﬁmﬂ#o& vro] Ad5E A#Fsdrh 2

Table 1] “tEbd npe} ZFo] g o

475 log CFU/g, #-3+°] 3.55log CFU/g, A3

1.75 log CFU/g®] & 02 EAlste] Y8 F9] 1] §

EXFAA o] 17.4% EA8tE A2 Yehyttt T
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FAE A o] 0.95 log CFU/ge] &0 2 EAste] 98

T HAERS w Aol 7P Bol #AAser
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H \f Sl

S AYHE, 5 plate, ATHE 229 nmAE AaF
g HH, Ao A AYHEAAM = 427 log CFU/g,
& plated A= 4.52 log CFU/g, A%g§ Zdor=
461 log CFU/g®] #57F EAlste] A% 758 A8
o} A2AFe AU EME 3.321og CFU/E, #E plate
A= 2.13log CFU/g, A& Zdex= 2.70 log CFU/g
o] #7t EASt] dubMlel HlsiA = A& FFOE A
ZE AT AP A HE] 7-5-oll= AP EEANA = Altel
AEHA oy +E5 platedl] A& 2.35log CFU/g, A
& 2ol X 0.60 log CFU/ge] #+7F A& H ATt

Al A 2A#0] 735 A5 TS At FHE
Az Al 7FEel o) *3%47} e FELRE Ak
o Ax linedlX €8 F FFELE A F7EIAET
ol FHolA FHE 7}*0P~ HA Fol| Ffoll A8t
= Alstol SAsIAAY, e QN 2fdd &8 #7t
,7;7}3],1: o7 _Ti]-ﬂ-‘E_]’[;]._ i;(],sé}\é;\ﬂ&g] 7ﬂ [e] oﬂl: Mﬁi
HEJNM = AZEA Fhou FE plaedli= 95 T2
28] A3l #57F AEEH wE plated] 34 T
NA LJF-ZHE L] o o AE Mol U A
o7 et

A A 2 FHol= dukAleto] 3.221log CFU/g, A2
ﬂ o] 2.68 log CFU/g, ZA}8/dA¢°] 033 log CFU/g®]

FO R EAEGAL, @9 & £ TR Ikl

2. 53 log CFU/g, A} dAlFo] 0.58 log CFU/ge] o2
S A2A TS HEEA LU Kim(2000)>

A ERE 75C, 30 B B Hdele] Ak Ao AEE
aTsaEd Az 39 Fo 2 Lwet ARG 9%
Arhe P B WEE BE S Aol A% Y ARE

Table 1. Viable cell number of bacteria in samples from various processing steps.

(Unit: log CFU/g)

Bacteria Soybean Soymilk Formation belt Sum-mul plate Cutter TOﬁ.J ‘befpre To.ﬁ% aftf:r
sterilization sterilization
Total bacteria 4.75+0.49 1.18 427 4.52 4.6110.01 3.2240.37 2.5340.75
Psychrophilic bacteria 3.55£1.18 0.78 3.32 2.13 2.70 2.6840.82 D
Spore-forming bacteria ~ 1.75+0.04 0.95 - 2.35 0.60 0.33+£0.29 0.58+0.14

Data are expressed as meantSD.
YNot detected
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AR5 Fol SAlsh= ditild, A2AF, ZAFZNTFS
54371 913+ 3M Petrifilm Aerobic Count Plate®ol] 4]
53 colonyE WM, A2A+F, T GMFEHR 7}
20 M8 #H3te] o]ZFE] genomic DNAE +2|3l3L
RAPD-PCRE 43 5} patternS ¥4 3}AtH(E 3 vlA|A)).
RAPD-PCR pattern 210l 2J3}| pattern©] o] gt 10 7§ <]
a5 At olE 1071 45F2] 16S rRNA F3A=
st A7INES AT =N #75 AT 2
A} Table 2] YERA ukef o] UnkAMl+#-2 Bacillus
22%, septica,
B. megaterium, B. pumilus,

thuringiensis7} Pantoea Pseudomonas

oleovorans, Xanthomonas
vasicola, Enterobacter cowanii, Pseudomonas argentinensis7}
22 1% 2= AAT A2MFS Pantoea septica}
cichoriiZt  Z¥Zt 20%, B. aryabhattai,
Staphylococcus carprae, Staphylococcus succinus, Enterobacter

Pseudomonas

cowanii, Stenotrophomonas aficae, Pantoea brenneri7} 27}
10% X5 o] ATt ZAFAA T2 B. subrilis7t 33%, B.
anthracis, B. atrophaeus, B. aryabhattai, B. methylotrophicus,
B. cereus, B. megaterium®] Y7t 11% 2325 o] AT

AN F2 NEAQ B v =] Bacillus spp.7t 44%
22 FFTE o|FA UYL Aol 3= Pseudomonas
spp-= 22%%5 AFAEFAL AT A2A el = tHiEA <)
A &A1l Pseudomonas spp.ob A MAE AASI=
Pantoea spp.7t 2+t 20%, 30%E AL Yo AA|
gl R A Fol] WA= Staphylococcus spp. = 20% AE
HAh 2R AA A= HEA ] HAEZAL FAA
Bacillus spp.7F 5 AZEFAEH, o] S+ 5504
&2 B. cereus7t 11% EA)3t= A& 13T

F5oll Al AWM TS Lysinibacillus boronitolerans

7V 57%, Sporosarcina macmurdoensis?t 22%, B. simplex”}t

%% EX=o] AJtKTable 2). AH2AFLS L
boronitolerans®t  EAFF o, EXFAAAFS L

boronitolerans”} 88%, B. subtilis7} 12%%= F-3X % o] AT
ArbAl 2 A2 Al B ZAF AN HEE 15
5o BE EAE JASE AFoR FRAZ A 71D 3
AolX TAS AR R AdS BF 7Fd o8| A}
3 IAYPGAM AR AES AR ekt duAl+
A A 3 ZAGYAT ANEE 25 ashd L

::I,FUE, ox,

Table 2. Identification and occurrence of total bacteria,
psychrophilic bacteria, and spore-forming bacteria from
soybean and soymilk.

Occurrence rate (%)

Bacteria Identification
Soybean Soymilk
Bacillus megaterium 11 D
Bacillus pumilus 11 -
Bacillus simplex - 11
Bacillus thuringiensis 22 -
Enterobacter cowanii 11 -
Total . .
bacteria Lysinibacillus boronitolerans - 57
Pantoea septica 11 -
Pseudomonas argentinensis 11 -
Pseudomonas oleovorans 11 -
Sporosarcina macmurdoensis - 22
Xanthomonas vasicola 11 -
Bacillus aryabhattai 10 -
Enterobacter cowanii 10 -
Lysinibacillus boronitolerans - 100
.. Pantoea brenneri 10 -
Ps}]/:;rgr) ihalhc Pantoea septica 20 -
Pseudomonas cichorii 20 -
Staphylococcus carprae 10 -
Staphylococcus succinus 10 -
Stenotrophomonas aficae 10 -
Bacillus anthracis 11 -
Bacillus aryabhattai 11 -
Bacillus atrophaeus 11 -
Spore-forming Bacillus cereus 11 -
bacteria  Bacillus megaterium 11 -
Bacillus methylotrophicus 11 -
Bacillus subtilis 33 12
Lysinibacillus boronitolerans - 88
"Not detected

boronitolerans7t AA| A2l 81%E 2A| st A5 &
A= Al dFES o]F2 ATt L. boronitolerans
= XAE ¥ASAL, Gram YA o224 EgoA £
2] ¥ t(Iftikhar et al., 2007).

MEdE, 22 platedt MEIS 2ol ZXfsks 0j4Ee)
SR

AP Eo] EA sl |8 =2] FHE Table 30| Ve 1}
o} 7ol AWMl HS Kurthia gibsonii7t 40%, Acinetobacter
baumanmii?t  20%, A.  gerneri,
Arthrobacter woluwensis, Pseudomonas oftitidis ZY7F 10% &
EH AU AM A Enterobacter hormaechei®t A.
Jjohnsonii, A. baumanii?t 72} 20%, Yokenella regensburgei,
Enterobacter asburiae, Arthrobacter rhombi, Chryseobacterium
Joosteii7t ZY7} 10% F22= o] AATE ZAFHZAFS AE

A skt

Klebsiella  ornithinolytica,
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Table 3. Identification and occurrence of total bacteria,
psychrophilic bacteria, and spore-forming bacteria from

A Ao = TR FS AEEHA] @2 vt
il ﬁL_X}% FASA = M Pseudomonas ofitidis 5
o] A Aol AEHALH, A2A|#F A BANME EAHY
AAFE AEHA BRI A2 Chryseobacterium

Joosteiis A |3 ] M2 TS 2 dEX M belt plate  Cutter
SE TAE] A dF Folu Tl EAsAE Al Acinetobacter baumannii 20 20 56
TAEL AEHEAN A ASHA LA 48 FHolt Acinetobacter gerneri 10 ) 11
FHoA AEEHA EUE AlTFEo] }\Hiyﬂ AZ&9 u}, o) Acinetobacter soli - - 11
L NFWE oEzHEEY] ¢ o &YW AoE Arthrobacter woluwensis 10 - -
serE Bacillus amyloliqtfechiens - 10 11
. R T Total Brachymonas denitrificans - 10 -
= platecl A 2] W& FH= Table 391 YERH nhe} ba:tt:ria Chryseobacterium joosteii - - 11
ol AWMAlTF2  Klebsiella  pneumoniae’t  30%, A Klebsiella ornithinolytica 10 - -
baumannii7t 20%, Brachymonas denitrificans, Staphylococcus Klebsiella pneumoniae - 30 -
epidermidis, B. amyloliquefaciens, Kurthia gibsonii, Kocuria Kocuria kristinae - 10 -
kristinae7t 217} 10% = AN A2AlF2 Kurthia Kurthia glbsoml, o 40 10 )
bsonii. Klebsicll e A b i Exiouobacteri Pseudomonas otitidis 10 - -
gibsonii, Klebsiella pneumoniae, A. baumanii, Exiguobacterium Staphylococcus epidermidis i 10 i
indi 71—7]— 0 i 0 H 3T
indicum?}t 7} #20/?, Cronobacter sakazakii7t 10% 3% Acinetobacter baumanmii 20 0 30
of SUATh. EAFAAMHES B coagulans7t 40%, B. Acinetobacter bouretii . . 10
amyloliquefaciens”t 20%, B. methylotrophicus, Staphylococcus Acinetobacter calcoaceticus - - 10
hominis, B. megaterium, Staphylococcus epidermidis7} Z}2; Acinetobacter johnsonii 20 - 10
10% 2 5]0] 9t Acinetobacter junii - 10 -
QWA F A B A= oA WA= wAER] ekorel Acinetobacter venetianus - - 10
e o . Arthrobacter rhombi 10 - -
Klebsiella pneumoniae7}t 30% =A5l= Ao 2 e} = =] PSﬁci:lliliop Chryseobacterium joosteii 10 ) }
ol w= plate 374 oA AFEHE 2o 3] & bacteria Cronobacter muytjensii - - 20
H AS=Z AT Joo et al(1998) Klebsiella pneumoniae Cronobacter sakazakii - 10 -
7t 387 AE 7d=e] YolFow y¥Zo|y Suky Enterobacter asburiae 10 - -
=8 dodle= AMolEf Bkt Tk AW E A A gn{erolzacter .}zorn?a;.chei 20 2-0 -
- xiguobacterium indicum - -
=5]9d X ot A AN&EHOZ AET
= _]‘ii - j' baumil\mp_ AN AL o= 101 Klebsiella pneumoniae - 20 -
ARYUWERE A& ojdd d5=2 A, F1(1985)< Kurthia gibsonii - 20 10
Acinetobacter %2 54 %*o‘ A she 371439 Gram 74 Yokenella regensburgei 10 - -
THoEA TR o] FE Yltolgt B on, Acinetobacter johnsonii - - 40
Garnacho-Montero et al.(2003)°l W2 A. baumannii= T} Acinetobacter venetianus - - 20
oFst oA AEIVSSI, HEH] dAFoeZ AL B Bacillus amyloliquefaciens - 20 -
= 3 Bacill I - 40 -
© A WS B 5 Qo] 22 Qg AE©] 50- Spore- BZZ‘HZi ::;i’i:;:m ] 0 )
0 o|E2r} 1 R UG T TS 21H o] 3 Eof Wo] &= formi
70 ?,oﬂ &0 B IS} ek Q1A ] Tl Eol - b(;lgggg Bacillus methylotrophicus - 10 -
A= Staphylococcus epidermidis7t 10% T2 AE Cronobacter muytiensis i i 20
HAe ol & 3 ol AgAe] & SoEFE oF Kurthia gibsonii - - 20
H9S 7bsAo] Atk ALATF A BAAE A2A 72 Staphylococcus epidermidis - 10 -
Exiguobacterium indicums A &3 F-E2] 4571 T Staphylococcus hominis - 10 3
Foz dHR FF2 TA ] o AEE njaYEol YNot detected
Cronobacter sakazakii=. 10% EAst= AoZ2 e
EAFAF A s E AEE At 80%7F Bacillus W02 FHETE Wang et al(2009) FH-o] HwHAQ]

spp.2 TAEO] ANAT FE2A MAA Staphylococcus

spp-= 20% EASHTE AFAEANNE AEHA dd A T A B o] AshEojof drtal waEglon,
Bacillus spp.7} A&, 53] QA 9] o] FEdh= FHFA W HACCP—% A gshs ATE o Pak & Lee
AN 2~ 4 A

Staphylococcus spp.7t AZH A= AL & plate 37

HAo] AR} = FH SHH o BHE A B7F 29E 7]

r

formation belt, sum-mul plate, and cutter.

Bacteria

Identification

Occurrence rate (%)

Formation Sum-mul

A4 e A BTN AL

(2003)&

A

e} 2]

S5 ARl A Pseudomonas  putida, Cronobacter
sakazaki 5-°) ZZH) o] A2 R} o1 o] Bako = o
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Aol o & Blolegkal Barsgith
kg Zhde] EAlst= PAES E415 A3 Table 33
2ol WA FS A baumannii7t 55%, Chryseobacterium
Jjoosteii, Acinetobacter sp., B. amyloliquefaciens, A. soli7} Z}
ZF 1% ExH o AJeh ALAMEL A baumannii7t 30%,
Cronobacter muytiensis7} 20%, A. calcoaceticus, A. johnsonii,
A. bouretii, A. venetianus, Kurthia gibsonii7} 10% 3 % o]
DAY, EAFE AL A johnsonii7t 40%, A. venetianus,
Kurthia gibsonii, Cronobacter muytjensis7t 277+ 20% =3
o] AUATH

AW, A2, EAPJAMT AEE BT et
AHE 79 Acinetobacter spp.7t DA M 69%E =
A)&te] = 2 IRIEA SO 53] A baumannii= LRt
M A EANA 56%, A2Ad A=A 30%E =FA3FS
=4 ol AYHES} & plaedd EAIEIE #5771 A
£ Zd=7 A olgid Aor ATHY 2 9o Kurthia
gibsonii®} B. amyloliquefaciens®™ &= plate®] A o] Y&
7T AHET. AP AEA B HEE AdES
B ZAE JAHA Fe AdeE ERlE e ole
ZAE FAAsHA = AN WIS A #Fo]7] W

T A ¥ 2R E AR v dEeR )
Ho] Tl EAlsh= nAES] F/= Table 40 YERH v}
o} o] AWM FL  Pseudomonas alcaligenes7t  23%,

Cronobacter muytjensii, Dermacoccus abyssi, A. gerneri, A.

baumannii,  Staphylococcus — pettenkoferi,  Pseudomonas
hibiscicola, Exiguobacterium indicum®] ZV7Z; 11% 3% o
AR}, AA A2 A johnsonii®t Lactococcus lactis7t 2372}
20%, Arthrobacter woluwensis, Exiguobacterium acetylicum,
A. tandoii, A. calcoaceticus, Microbacterium dextranolyticum,
Brevundimonas lenta?t ZYZF 10% #32=0] AT E2AFA
Mt Micrococcus  yunnanensis?t  40%,  Staphylococcus
warneri7t  20%,
epidermidis, Deinococcus xibeiensis, Micrococcus huteus?t ZFZ}
10% 325 o] AT

RN AlBol= A4 /‘ﬂ&‘ﬂ Pseudomonas spp.”}t
33% ZABIA AL AFHES} &5 plate B AT Zhgol A
AZHUE 4. baumannii7} AEH 0 £ dF= H4EHWE
A LAENE #F7E AlS ol H Aoz dkEnt A2
A A JAAM = A2M A Exiguobacterium acetylicum>}
Brevundimonas lenta?t ZYZ} 10%2 HEZE 3L Acinetobacter
spp7F 40% HAE= AW A1 Lactococcus lactis=. M &
A HEHAY.  Lactococcus  lactisSy  Microbacterium
dextranolyticum ‘52 °1 BANXNE AEFHA ¥ +
T2 QF 244 o8 E4E Ao= dATET A

Acidovorax  temperans,  Staphylococcus

Table 4. Identification and occurrence of total bacteria,
psychrophilic bacteria, and spore-forming bacteria from tofu
before and after sterilization.

Occurrence rate (%)

Before After
sterilization sterilization

11 -

Bacteria Identification

Acinetobacter baumannii

Acinetobacter gerneri 11 -
Acinetobacter Iwoffii - 40
Cronobacter muytjensii 11 -
Delftia tsuruhatensis - 10
Dermacoccus abyssi 11 -
Total  Exiguobacterium indicum 11 -
bacteria  Paenibacillus borealis - 10
Paenibacillus lautus - 10
Pseudomonas alcaligenes 23 -
Pseudomonas hibiscicola 11 -
Pseudomonas oryzihabitans - 10
Staphylococcus pettenkoferi 11 -
Staphylococcus warneri - 20
Acinetobacter calcoaceticus 10 -
Acinetobacter johnsonii 20 -
Acinetobacter tandoii 10 -
Psychrophilic Arthrobacter woluwensis 10 -
bacteria  Brevundimonas lenta 10 -
Exiguobacterium acetylicum 10 -
Lactococcus lactis 20 -
Microbacterium dextranolyticum 10 -
Acidovorax temperans 10 -
Deinococcus xibeiensis 10 -
Enhydrobacter aerosaccus - 14
Spor'e- Micrococcus luteus 10 -
forming " .
bacteria Micrococcus yunnanensis 40 -
Staphylococcus epidermidis 10 14
Staphylococcus pasteuri - 29
Staphylococcus warneri 20 43
"Not detected

Al Al 8olA = Q1A T A Wo| A== Micrococcus
spp.2F Staphylococcus spp.7F ZH2E 50%%} 30% A8t 2t
AAERE oo Aow Z2=drt TAAAA T A5
A BAE AAES ZAE FA5HA] B AHEEA WY
A& A7) W& A= o2 ddEr
‘ﬂ% T e 2AEEe R WA AEEA 4
o] 74 dtel el A SR ARt
Table 4°ﬂ e whe} o] AMAlFS A lwoffii7t 40%,
Staphylococcus warneriZt 20%, Pseudomonas oryzihabitans,
Delftia  tsuruhatensis, Paenibacillus  lautus,
borealis Zt7} 10% w3E= o] AT FEAFPAFS
Staphylococcus  warneriZ7t  43%, Staphylococcus  pasteuriZ}t
29%, Staphylococcus epidermidis, Enhydrobacter aerosaccus

l

Paenibacillus



276 o]4ds]

7h Z¥7F 14% 325 o] AT
UAWA F-2 Delftia tsuruhatensis$t Paenibacillus lautus
old FAM M= AEHA FRd Aol AZ=HA=H
A FRAA AEEA e olfe €% A T
{Foi A st AEEA FATHE A F
AT EALIAT ATAAE 97
QA Staphylococcus spp.7V A& = o]
=R 9/]‘3H ’\}”—é 5}7\] oL AET A= AdEn ¥
AZ A A FA = ] Aol ZAFAFES 3HA
9= Staphylococcus spp.2 EJAEHA=d HEZS AYL
Aol Gerel ofs) AbEekA] i AES o R dAdkE
Kang et al.(1998)8] A-tollXl= Enterobacter amnigenusSt
Flavobacterium indologenesS >7¢FH-o|A F2]3lo] 54
sto] B ArAdels g2 #5771 5HEHASH, Wang et
al(2009)> ST AT FAFES 68.0%, £
B7FE TR0 FARES 13.0%%E THE #F o=
B2 FjAlte] BEsL S Aol Hrtsksith
2 7Y Ax 3 T o

])\]—o] ﬁ‘,,}.g_ }_?5]—“61— IIH
R FomVE 24 TR AR 1 F F 9% 0%

o] Mol #8 FAEAT. AP A FS A5 FolA
60% H]gi EAF F FRHolME 100% EAsH=E A=
‘/PE} , ol= 7HEol ofa] ZAE JAsHA] Fe At

*Pﬁ OP_TL FA A AES7] Mo ® ddE
T} =& plate, €% A 75 ’\]E"ﬂ/\ﬂ# FA ATt
40% ©|3F o2 EZA T g8 T A ERoA=
60%°] Hl&= EAlste AR YERen, O]t‘ 7t
o] ZAE FAHA R= AMlatol T AbE el wEt
W ZAF A ] Al FXE7F Fokxl ALl
= adtdd

AP Bacillus spp.=
TR 50% oo HF&s
7% A= HAr&s yehlo

‘0 4>

]‘_U

A5 Foll EAstE + Al
el e, Ffoll A =
ArEs FAFA wE HELL
2 55 Azl 71l AEshs AR FIHA
o}, 3 ¥ 2344 Dermacoccus abyssi, Paenibacillus
spp. Lysinibacillus spp.2} Sporosarcina spp.= 7ty 37
ol EdE F FH 1D 3 Tl AbEsA BaL AE
s Aoz selEgr).

TG Acinetobacter spp= 9E Tl T
M= AZFA Yty AFWE o]F odr|o] &Y
F Az 34 Fol OFH Fol Y=o SAEAA A%
]ggb Aeg Yeston, 53] A lwofic 5 X%

AN e F EgTRe shde) ofs) AbaEA ek
Xﬂﬁ"ﬂ AEI= Aoz dolgo] o] F3d| T3k Alo] A
7t ag AoR AU A Delfiia tsuruhatensis

S} Enhydrobacter aerosaccus 5 X7 ©A = 1 oA

370N e9H § 2AFR-2] 7hdol ofsf AbdskA] &

- bkl

A 7 TAst AlFel AEste A2 ERlEUeH,
Exiguobacterium spp= = plate 3ol L9d % 7}
dol| oJsf) AbdalA] 3ol LAFTHA] ol == 2
EFtTH
Pseudomonas spp. SN P argentinensis, P. cichorii,
P. oleovorans%f 18 Fol & 4% FFEOE =R 5t
fr Az Al 7FEel ofal] AbEEE R vERd vhE,

P. oryzihabitans= F% X7 A £9"E 3 FF dAF
Az F 71l SN = s ApEEA ‘—E Aoz 3
AN, Staphylococcus spp.= 7FE F FHAA A7

F FAse] A Te] B AR 50% o1 IE A
Asta glo] & @Fel AEA] ke ATslelor 2
o|t}. Staphylococcus spp. FNA S carpraes AT &
= d5s0l Ax 34 T U ARt & ot
B oHE Aoz AAAM, 53| S epidermidis, S
pasteuri, S. warneri 5> X7 FH-o] 7tgol| oA x A}
BakA] 710l ol thEk AjojdrE D gt

Arthrobacter spp., Brachymonas denitrificans, Brevundimonas
lenta, Chryseobacterium joosteii, Cronobacter spp., Deinococcus
xibeiensis, Klebsiella spp., Kocuria kristinae, Kurthia gibsonii,
Lactococcus lactis, Microbacterium dextranolyticum, Micrococcus
spp., Yokenella regensburgei 5= 9% FolY T/ &
AeHA] FAT JFHEY Adg g 53 22 Ax
line “FollA Q@ o] FHol EUE F 7Hhol sl AEst
= dFE A

].‘:E_
R T

™

o o
i) =

Lo
N

8 7HEHA T AuAlle, A2, A
icroflora®l] theh A= 2 A FA41S F3t

HAE 09 UAE it fﬂ"iﬁ} o

ol 4.75log CFU/g &A1 21 F/-A)
ol 1 }°ﬂ°ﬂ oJa 3.55log CFU/gO & 7FA O}ML
EAFRME 253 log CFU/g EA18HA T A&
A7 Fol 3.55log CFU/g EA8IY oW T4 %
FAoNA 71l 28 0.78 log CFU/gC & ZHA3INL E
L] Hde) ola] AbdEo] dA|Fele AEEHA &
ek AP A FS 9E Foll 1.75log CFU/g EA131
A Az FA T YF ool g8 £9E F HAF A
2 Al 0.58log CFU/g 702 AZHYTH T Alx
34 T U8 ForYE HF AFMA F 295 70 F9)
/\61‘33%115

M o
1o
=]

A=e) P =4

Aol 2o FAEUG. A8 F, T4, , 52
plate, ATHE B, 9F A TY TR, 9Y F £F £

of FAlehe Fa nABe 247}
bronitoleran, Acinetobacter spp., Bacillus spp., Acinetobacter

Bacillus spp., Lysinibacillus

spp., Acinetobacter spp., Staphylococcus spp.= 1 = At}
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