KENTHE I NZBHPIZB T SMlHEDRE

555 ja

HhRE

~EH: 2024-01-25

*F—7— K (Ja):

*—7— K (En):

ERE: —1I&, FIBE, IRE, BEfEF
A—=ILT7 KL R:

FilE:

https://osaka-shoin.repo.nii.ac.jp/records/2000074




KBRS R 2L R FERC SR 14 % (2024) Wik >

RENTRESNICEMPICE T SHEEDRE

fERER Al AR EAR —k A
fERER AR R ER IKEEWET

EE F0EZSIHEOEIMLCENTD 5, WEOEE. FHERORGEM O HZ1E 2~3 HiE Sh T 505,
FEEFHILIEZ Lo 22T AFRTRIEDEE LaAREREE Ly BERGEICE 12O MIl#E 0B % i L
Too iEIE LTHITHRIFONAE, v 2 D OEET, AL TIE D Z1ED . BHENITHRE L 7o RERBER.
0v 1. 3y 5. 7T HHICT—BA AL . MBS & OIS #2500 U 7oo MBS EHESE R B 2 ) W 7o B 88 i T llE
U B a0k D & B 2 9™ I Bl L 72 DNA Z2H W72 16S rRNA iz 28N E LT v 7 ) a vy —
Y AR K OIRIT L Tco T OFRER, AT E S DA B IZREEINCHIBEEDIEML. & 5 0 OEEY Tl RFH
A% 5 HEH £ Tl #9105 CFU/g THERS L TS, THHT 7.6 X10° CFU/g iIcH#N L 7z, fAE#EIC> VLTI,
BRI & &> TRESENLT 2T Lot —H. FAVS TS Tl AT ORI EE
FRALIF (<5.0x10°CFU/g) TH 5 &, MIR#EDOEIMIIRES LW EN5Nm -1,

F—0— K REMHE, SHEE. HEE=2) v 7, Ty 7Y 3y y—r 2, 165 rRNA BET

1. &5 HuoshTwa®, Zficiiificd b, BREEDS
I = PG L T b EEEAC BTESHOONTOEH, #R2H2 Il
F B & X3P 12 H1T13 45.3% T dH - fo i, g, F o, BN OME D 90% Ll idiE s 0Bk
Sk 27 £RIT 13 47.6% ML TV BV, F oy [EbE Tl I v =—Z2EktJ| RO NFHEE 725D,
BB AR 12 4R1T 1] 27.6% T - 7248, AR FEl OB AR T i BERICKkEE T, B
2T AEITIE 34.6%ICHEML T WA @, 2Dk, Hha BREGTH O HHEE 2 MERET ISR H AT RE R A LB T H O |
PIED E & 70 & TSR Z 2 2 WADZ < E 16S rRNA Bz f- 72 EHE O RO AL 125
DiEEIEEOA LB EEZONE, V7 T BT A2 & Lic DL Bt s hTn g @aan,
L=y 74—V IFBRASHIc L 2TE TR B 16S rRNA @&z T3 ¥ v ¥ 7 HAERICBED % @ in T
LEMT [MFoEZ A LA ENH B ] ERIELLS ThHO, BCOFHEYPREE LTV E N 2F—F
13 52.8% (n=2,099 %) L¥HEBAI. TD5b5 Y IEIETCH Do RFFIKE AIARRINZ & AL R
MEEELEEE2T 5] LB LA E. 38.9%. [H SBICAV LN ARENBEIETTH S, T, AL
I 2~3 [AIFERE | A% 34.8% &< @, BRI OFFE ORI A AEN & 95 & TREIRRE
— I, fED E S BRORER . BRI T DA OBHIT G ATRE T & 2 191,
2~3HIEE LEEDNTVAED, FEHLDOMARD T ZIT, AR TRIBECRELZOVTEE LT,
FEENRIDSEAE LS 0 BERETICB T 5. 4FA 16S rRNA @z T2 & LT v 7YV a vy =4
AP U e o 258 258 5 9 @ . Ready— v 2FEERO, D E & &5 ORI O ZE O fiEf
to—Eat £ 5 O R O 5 E O EEE A2 R ZHig L7
O EHBbo0, HFHEEAEMO RGP oM
WHEOLBICT 2 IRV a1, £ 2. M EAFE
T AR TRIEVE S LAzl & L. st 7
TIPS IR E DL BEMT T 5 2 & & L, MTHRIEFINATR, 32 NAEEKEKTIHV,
k. AthofMEERE T 256, BEENLEL BAEY - 72, WL 72KICEE O E D 2 HANK 25

— 232 —



= 1. FEMTOMEH

0HH 1HH 3HH 5SHH 7 HH
M CTIEI NAE <3.5%x10° <5.8x10° 1.1x10* >4.7x10° >3.9x10°
&) OEET 1.8%x10° 1.2x10° 9.4x10* 2.0x10° 7.6x10°
EARBLTIED <5.3x10° <4.1x10° <4.4x10° <4.7x103 <3.1x10°
(CFU/g)
Mahi T, KEKTHP L. FTRO. KERic—O 100 [
K >7zo T 2D OERBFTIR. v 90 EKEK I Stenotrophomonas
. .. ; . Rhizobi
THOS BUIDIC L Yy 7oy 2icEe 50 ik = e
B oF (100 mD) £AN, EEAEKOTEL o, £ Pseudomonas
N § . . o s 41 50 M Pantoea
(%ﬁ’?ﬁ’c 30 ﬁFEﬂ*EDEJ:g(EU’Jé/U flo < @Tﬁ\ &EE;U'@ g M Paenilbacillus
FRREE L, TAPSTIEFSE. TFH>%2k0, K ® Erwinia
25 I Achromobacter
ZTZTHID ., SEBEFIT L, KiTiRD THEEZ, - Mother
X, 2~3EKREROBA T, HTTIES> %20 0
. B . » 0HB 1808 3HE SAE 18 H
b, WpE - BihAINA CAE L AIAE S, RERITEFE
FAMATH DT, FEEIE TS v S — I AN, BT H1. #iTRIESNAEROMEEOELL
B (4°C) CTHRIFELI, TnEnntrict+nisEs W Tychonema
M Trichocoleus
fED 0y 1y 3y 5y 7 HEICEERE —HRI L, BT b = Stonotcphomones
0)6%*}_? %ﬁ - f:o :::hri'r:;;onas
75 ' Salmonella
g l;x;g::monas
= Oscillatoria
S50 mlABFaT=ANF 2 —7WEKEH 10 g FRECL | @ 50 e b
BMEEKEMA 2o RVT v 7 R 3 F 4 — DKl % :§5“%°'555°'m
rinalium
BET 1ML L, BEHCAE LT B B % A 2 i
ERUKIICERE S B o, BB EREEREM (77 :EE’:-E%Z:"&
Zh) TR L, 3T°CT A8 WAL E LD B, - Eother
LA e = —REREL T B2 %05 Y0RETROMEEOEL
DNA fifiH}
S50 mlBFa=hvF2— FIEEZ4 10 g BELL . M Tychonema
100 W Trichocoleus
BHEREKENA 2o FVT w7 23 FH—DHAH :gtsaerz:g:wnas
B 5SS RIALEE Uy BOEHC 5 LT\ 3 BeE % I 57 m Mirocysts
EEKPIC B S 7, 20 ml OBBIKICE TN B - = - Sovneiniig
H:¥1% MicroFunnel with Super 0.2 4m (HA® — % (i - | 'gﬂz‘;‘:s:;’r -
W) ZHOVT, ALE02um DA YT LY T 4 — ‘ Sty o
FicHigE L« = B ‘ /C‘;I‘:Jrhrix'
- -0 rospira
¥ Anab
AL . . . - B R
M Aerosakkonema
16S rRNA iz T OR4IEEY % 16S Barcoding Kit °RETRE AR SRR TER mother

1-24 (Oxford Nanopore Technologies) T¥—7 = v
VYRR ATV, F/ RT ¥ —4 ¥4 — MinlON
(Oxford Nanopore Technologies) THHIEHT % 1T -
1o

3. R
A O R D 2E
PRI ORI D2 L Z L 11K L, aiThe

— 233 —

3. EAULIRS>FOHMEZNKIL

Z9 NAFR, PRIFFAKSE R T I MRS ERRAL
AR L TO e, 3 HHLIBMBE AL
5 HALIREBER ERAE S Eol- 70, w5 0 OEE
TR, RIFEGR 5 HEH £ TI3. #910° CFU/g T
LTV, THEHT 7.6x10° CFU/g ic8inL
foo BEAVTS TS TR UM %8 U IR



ERHALIT (<5%10° CFU/g) T - 0
CRAFIIRI TR O AR B SRS D42

MERRICS VTR, HZES Tt RE AL
T5IENDhotc (K 2~4), AWTRIEINAKET
3. 0 HHE 1 BHHORICIHEZE IR A LI R
St SHEMKRE., zhzcELHLTL
7z Pantoea IBHE D38V L. Pseudomonas @B 43
il (K2, w5 H0EETTIE, 1~5H
HoOMm# 3. RAFFBER & B L T, Stanieria
BHEASGEEOHSGEEP LTV (K3, Fi.
Pseudomonas B biR<icmL <, THH
RS -7, — /i EAV S TE D TRALO
k& g U TR OB R & B bR o N s -
7o (K4,

4, B

AWFETIE, FOEZORME LT, &ETEND
BT VE O NAE, JFMAFAETH X w 20
DEE T KR TRESMAFHHETH 2 AL TS
ZHEE LT, @BIRAETTOME#H DL ZH S &
THILEEHEL

WTHRIBINAFRE » 5 D OEE T T, RS
¥ Pantoea BB L, Z D% Pseudomonas
RIS KR & RIS ZE LT HEL R o ni (K
2. 3)o F 7. Pseudomonas JBHIE O EFLAERGHZEAL
T5E5NARRAMD S, THH, Sv 50D THH
TIHAIEM O RECHEML TV (D, bbb,
EYCEETBHEE LTH SN TWY S Pantoea
BMES R cEZRisnicboD, TDH%
IR BRIE ICHEIS L 72 Pseudomonas JEHIE 234 5
THGEL. Bh Lo LHEllah B, Pseudomonas &
FHER I3 /KEREE R £ b 78 E8IAWERIRICHAE T 2R T
b WUOAD - Pseydomonas IEANE O HIC KR T
SIFHATRE S TR AT 5 & & 0D & T DR % 3L
Fid %, T @ Pseudomonas JBHIE DHR I 4¥H» 5
BXicgshcwi, FL3FAEIECBVTE b
PHEEEEL SHRINILILENEZ SN B,
Pseudomonas J& B O [L W Al > Pseudomonas
JEMEE A v PERD SRS N TV B T ENEITTE
RICEOWESNTVEW T Eho, Buhoaf
DOEFFEITAIE LT W2 b DY, IEARER I L 72
bDOEEZOND,

—H. BAVLTIE S Tl RIFERD ORI
EEMRALITTH S & HREOELITRE B
TEBgmate (BRI KD, EATSTIES E H

— 234 —

HrhicER T L T 0, FHETETE < oMEY
DIV L & 7RI F RS S OFEGBEP T
il BEEHBRON TV EBHBELTVWE EEL

LN 5,

Pbkol &b, BRERFETSICH - T I
HEREDTH D EZEZ 5N S, Lip L, KETIHEE
L7cb D, FRCHRE TRENMEA T W b O RISEIRT
ThHoTh, HEAKEKHET LI LEBMNETH B
EEZON B,

Flo. AR THOAERR I, BaToMAEN O
RBERZ BT ENTE BRI TR, Ao
DOFEROIREBETEIHTRE 952 EMNAETH
%o PERDEER IR L BRhoMEY okt T
E FERAE S E TICHH 2T T &b S KIE SR
TN TRETH B, TOT ED S, AR THWET
HERIMAEYREORELICERITH D, B
O - B IREANSIFR SN B EFEZ TV B,

T

ENTEARVN ey S N S S e A
FHE S 2RI E @ 2020 EEEAC SRS & L TS
U7 2020 FFEAFEOHENSE TS A, BHEER
SA, ERHRREES A, FIEED S AL BEES AL
HRIERSADWINTHER I L E T,

SE M

(1) Pk 27 FEEBGH A, BEERH R
https://www.stat.go.jp/data/kokusei/2015/
kekka/kihon2/pdf/gaiyou.pdf. 2020 4 12 H
17H

Pk 27 FEESG A, MBS E R
https://www.stat.go.jp/data/kokusei/2015/
kekka/kihon3/pdf/gaiyou.pdf. 2020 £ 12 H
18 H

TEVIE S, HI 1 FEMToRBRE LI L, F
HORFEEEE & > T IcEE{b~ [EDEE
BT 57 v — bERE I~ V7T L —
Voo 7 4 =l PR AL
https://www.sbfield.co.jp/press/20181130-
13537/, 2020 12 H 17 H

Ercolini D, Russo F, Torrieri E, Masi P,
Villani F. Changes in the spoilage —related

(2)

(3)

(4)

microbiota of beef during refrigerated storage
under different packaging conditions. Appl
Environ. Microbiol., 2006, 72(7):4663—4671.



(5)

(6)

(7)

(8)

(9)

(10)

(1D

Jofré A, Latorre—Moratalla ML, Garriga M,
Bover—Cid S. Domestic refrigerator tempera-
tures in Spain: Assessment of its impact on
the safety and shelf-life of cooked meat pro-
ducts. Food Res. Int., 2019, 126:108578.
Jackson CR, Randolph KC, Osborn SL, Tyler
HL. Culture dependent and independent analy-
sis of bacterial communities associated with
commercial salad leaf vegetables. BMC Micro-
biol., 2013, 13:274.

Rappé, M.S., Giovannoni, S.J., 2003. The un-
cultured microbial majority. Annu. Rev.
Microbiol. 57, 369—-394.

Staley, J., Konopka, A., 1985. Measurement
of in situ activities of nonphotosynthetic
microorganisms in aquatic and terrestrial
habitats. Annu. Rev. Microbiol. 39, 321—346.
Yamaguchi, N., Ichijo, T., Sakotani, A., Baba,
T., Nasu, M., 2012. Global dispersion of
bacterial cells on Asian dust. Sci. Rep., 525.
Ichijo, T.,
Shirakawa, M., Nasu, M., 2016. Four—year

bac—terial monitoring in the International

Yamaguchi, N., Tanigaki, F.,

Space Station—Japanese Experiment Module
“Kibo” with culture-independent approach.
npj Microgravity 2, 16007.

Kawai M, Ichijo T, Takahashi Y, Noguchi M,
Katayama H, Cho O, Sugita T, Nasu M. Culture
independent approach reveals domination of
human—oriented microbes in a pharmaceutical
manufacturing facility. Eur. J. Pharm. Sci.,
2019, 137:104973.

— 235 —

(12)

(13)

(14)

(15)

(16)

an

(18

(19

Amann RI, Ludwig W, Schleifer KH. Phy-
logenetic identification and in situ detection
of individual microbial cells without cultiva-
tion. Microbiol, Rev., 1995, 59(1):143—-169.
Bouvier T, Del Giorgio PA. Factors influenc-
ing the detection of bacterial cells using
fluorescence in situ hybridization (FISH): A
quantitative review of published reports.
FEMS Microbiol. Ecol., 2003, 44(1):3—15.
ROFBE. Ny N EROMAEYIE &MY
. BHARSEY L5 28, 2005, 52(5):197-
206. (2005)

W 34, Pseudomonas WIEE. W T 4S5,
2011, 89(9):549-552.

Kong HH, Segre JA. Skin microbiome: looking
back to move forward. J. Invest. Dermatol.
2012, 132(3 Pt 2):933-939.

Fierer N, Hamady M, Lauber CL, Knight R.
The influence of sex, handedness, and washing
on the diversity of hand surface bacteria. Proc.
Natl. Acad. Sci. U.S.A., 2008, 105(46):17994—
17999.

Fonseca P, Moreno R, Rojo F. Growth of
Pseudomonas putida at low temperature:
global transcriptomic and proteomic analyses.
Environ. Microbiol. Rep., 2011, 3(3):329-339.
Tribelli PM, Solar Venero EC, Ricardi MM,
Gémez—Lozano M, Raiger Iustman LJ, Molin
S, Lépez NI. Novel Essential Role of Ethanol
Oxidation Genes at Low Temperature Revealed
by Transcriptome Analysis in the Antarctic
Bacterium Pseudomonas extremaustralis.
PLoS One, 2015, 10(12):e0145353.



Temporal Changes in Microbial Communities in Home—Cooked Food

Faculty of Health and Nutrition, Department of Health and Nutrition
Tomoaki ICHIJO
Faculty of Health and Nutrition, Department of Health and Nutrition
Mayuko HAIO

Abstract

Meal prepping is an effective method for simplifying cooking tasks. In the case of refrigerated storage,
the recommended shelf life for post—cooking storage is generally stated as 2—3 days, but there is limited
scientific evidence to support this guideline. Therefore, this study aimed to analyze the changes in microbial
communities associated with refrigerated storage of pre—prepared foods. Samples of cooked spinach, lightly
pickled cucumbers, and sautéed burdock roots were prepared and stored in a refrigerator. Samples were
collected on days 0, 1, 3, 5, and 7 after the start of storage, and bacterial counts and microbial communities
were analyzed. Bacterial counts were measured using a culture—based method with standard agar medium,
while microbial communities were analyzed using 16S rRNA gene amplicon sequencing, targeting DNA
extracted directly from the samples without prior cultivation. The results revealed that bacterial counts
steadily increased in the case of cooked spinach, and in the case of lightly pickled cucumbers, the count
remained around 10° CFU/g up to the 5th day but increased to 7.6 X 10° CFU/g on the 7th day. It was also
observed that the microbial communities changed significantly with the increase in bacterial counts. In con-
trast, for sautéed burdock roots, bacterial counts remained consistently below the quantification limit (<5.0
X103 CFU/g) throughout the storage period, and microbial community changes were minimal.

Keywords: home—cooked food, refrigerated storage, bacterial monitoring, amplicon sequencing, 16S rRNA

gene
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