BhpEs 1048

IKEEW) SR EFLEE E Tetragenococcus halophilus DB S REM: (ZBE 3~ DHF9E

KR !, gR A

VEARIRPESE BN B 2 —, PR UK R

ﬂ& B MHEMEILEEE CTHD Tetragenococcus halophilus 13, FEEH, EHCHIEIZIB W THEDFIENFHILTND

T, LT UV RS OBREMEL A SN A E B R S\ 2 D, — 7 HEEEICB WL, Ao
B iﬂ%@ﬁﬁ@&ﬁ&méﬁfm@&én L ETHEBEESNTIRD T, Fex X2 NETOHEHEMO K PERRER
(BT AU SEIC W T, BB E O OIZIRIEEE CThH LIV TEIEESEIZ T halophilus 328 AFAET HZ 4%
e L7, £Z T, AWFFETIET rm%z“fﬁmjj%%ﬁa%%ﬁu VK PEFE I B S DB & e & HARE L CL KEER H
KD T. halophilus \Z W CREME 2SN T 5282 HELTZ,

TR 12 o7 L 9 o n o8 15 [EIRH 11 [ERO gD 15% NaCl M 2 3852 R T
T, BEFER DD 30 FRRIC OV T 15% NaCl JIEAF V7 BAT 10 HFEE L EEOeAXI A FEEAIEL
7o TORER, 28 EHED 1,100~2,300 ppm DEARZILZAFEL , ZIVHHEAZIVAFER E LT, oD 2 BRRIZE L
AR FERDVD IR TNDEEAXIVIEEFERE LT, £, 2030 EERIC DWW TAERRIIMEZ L2 A,
ECNT T LIGIEERE , 12T —VFatET 18% NaCl )l MRS ZEREEM ECAEBL TURBIN LY LEERLUT-, Zhb

DOFERIG, S BEREREIL 2 Tetragenococcus BB T HHME CTHHEHEE L=,

EAXIUERER A 124 EFEEPER A 11413, TN T halophilus  16S rDNA 72 /ERECSIE 99% LI BRI
RUTc, BEAZIUAEPER A 124 129UV T pH EHEFEO BRZFH 72225, 15% NaCl fill BPG #& (AR5 L COHETH ] HE R
pH OBIEIL 5.0~5.5 DRNZHHZEN -T2,

PR 5 ERST X TONNENS T halophilus @ 16S tDNA A HTEZ, ZOZEND, VA SNEICE B T
halophilus BFAEL TNDIENRBS IV, F72, 5 EEF 3 {EED D hdcA ZHTEIZ, ZOZEnD, Y SNIRICTF
1E£95 T halophilus DI hdeA %&b > CTODBDNELET D A[REMEA RIBS LT,

EARAT VUM R BRI SR DFEBLFRER I DUV TR~ T2, 4% pH 1235175 hdcA OFEBLEIT pH 5.5 DEED B /NS, R
TpH 5.0 DEXD pH 5.5 DEXDH) 1.6 15T 2 F HIZ/NED o7, pH 4.0, 6.0 TIL pH 5.5 DEXDOZNZI 8.5, 4.1
FHZHEINUT=, 2B ZEDD, Y CoBEREE A 124 D hdcA SBIGFRBEIZDIZIT G0 pH % 5.0
~5.5 DFRIFRIZHRADZENG R THHEE 2 DAL,

1. B FTHDIFHALEELSNTHD, RIERICHEEERRICE
MR, A ERB L OWIRIC, £ 10% 2bfafni  BEE2HWHRICE i, B, BRE, LR # e L

DRIEAZIMNA TRARSETKERMER S ThD, BRES  HRa RBEMOBE MO TWDLN, I >N T

HICRR % 22 EDBIELIL, AARBOELT A B, U 13 H CIHEBER OBE D RS, A O 13

=B A) 5203 (T =), ZObl-(Fva) D5 RO ERERENEDESITET,

Ao () i REIF BN, HERAZIE, TIEDOEEN LSLRMD, Tz i’hiﬁ@iﬁ%*ﬁﬂﬁ@kf‘%@%

W7 T HHIZRONDD, ZOINCEHREEPFE BRICE TV T, REREDT-DITTTMEE
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ThHEE LN TEIEFHICHMMEEARE CTHD
Tetragenococcus halophilus MBZAATFAEL . £7- DNk
OB EESNDZEZ RN LT, T halophilus 1%, fak&
MG, 2, 3) EHPERIGIZIB N THEDIFED S
WTODD, AT, L7 LA —1ERZ% (B 4, 5)
DOEEREMEL A SN EH L LN 2 5,

T RWIETIE T AT 4 7 2R/ D%
LV VKPEFBE R DTS 2 B & BAEE LT KEEW H R
D T. halophilus \Z OV TR EE ZAONC T 5222 HEY
LL7z,

2. MRAE
2.1 HMEDRE
2. 1.1 WY/ \MEFD 15% NaCl 727 T CHEFERT Ak
THERE B

15% NaCl il BPG Z&RKE5HIIZ 200 pl/Ac >3 AL T
a— T —URRTRYIAT T, R mA TR %, T —
MZT 5% L TRTT7 4V L% 8EE 30CT 10~14 HI#ES
LT,
2.1. 2 YN\EFOERERTE

IR EF (APAL-ES1, 7 XU L) THIEL ., Y30
HEREL LT,
2.1.3 H/\EZD pHBIE

pH FH(FaL7 25— pH FHBIAM, 72U ) THIE
L7z,
2. 1. 4 Y/ \HEHNSD 15% NaCl 777 T CHERE AT AE

HHEOS B

15% NaCl Sl BPG FA% #2536 L OV BRI A
200 p/KCTSBAL Ta—r 7 — TRV -, K
MR R ZFARE . T —MNIT7ZELTRT TV L ERE,
30°CT 14 HHEERL,
2. 2 ERFSVHEERER

2.2.1 EEAHZE

2. 1. 1CHEBIL/can=—%30CC7 0 M#ER &L
7214, AL ORBRE 2BV T 30°CT 10 HFEEREL
77
2.2.2 ERFZSVDEE

F =255 — Histamine (Fva—<2) & HNTER
L7z,
2.3 DHEKOLEEFMMEE
2.3.1 J35L%E

7T YA TT 2 AN—Gl = A1 | (A ARBLIK) & F
TITo7%,
2. 3.2 Ha5—EHR

EEFRURIT 3% WERL/KSEKE FLCEBICAIEN
RSN b DEGIEE L O TRWbDEfatEE LT,
2. 3. 3 18% NaCl FE T TOIBIERES LU ELER AL

Sy BERRRA 15% NaCl il BPG AR i CHE 3844 | 3
B L7 TG A CREBR IR CAI T A LD, ¢ 90 mm DTy
—L 14720 15 ml {FEVTIHRL7Z 1.5% CaCOs, 18%
NaCl Il MRS &R EFHUZ T AR L TR L 7=, iR
B — LT EE L TRT 7L LA BN TI0C T30 A
WL B BIOVITY —  OF BEAHERLIZ,
2. 3.4 hdcA EIEF.H KU Tetragenococcus

halophilus @ 16S rDNA |22/ 5EE D
PCR IZ& 51 H

hdeA DYAEIZ. Table 1 (TR LI=FF4~—%f AL,
1 SEM4720 10 pl DR TITo72, PCR SR EAIHIZ M
94°C. 5 73flZ 1 A7/ Fi TR 94°C 30 heT =
—U 7 55°C, 30 B &z 72°C, 30 #0% 30 A7 AT\,
AR U 72°CL 10 2 CTTo7,

Tetragenococcus halophilus ® 16S TDNA ¢ L AIEL S D
BEEIE. 1 BOG4729 10 ul DFTIT-72, PCR SUGITA)
HIZE M 95°C 2 43 1 AL ftu VTEE 95°C. 15

Table 1. f# L7 Primer

Primer Fc 4 (5'-3") 5| FH
193f AGCTCAAAGGCGCTTTAC 5| FHOAnnelies Juste (2007)
480r TTCTGGTCAGCTACCGTC 5| FHOAnnelies Juste (2007)
Hm-R  CACCATTTTCGCCGGCAGTG 51 H®Satmib (2008)
Hm-F  TGTTTCGTATGACCGTGCGG 7| H@Satmit (2008)
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Wer=—r7 -k 62°C, 30 % 30 17V TfTo
77

2. 4 16S (DNA ERFIDRTELIRBHEHDHETE

2. 4.1 16S rDNA Qg

16S rDNA OHIE T =—4 (17 PCR {EIZL01T
277, W=7 T A4~—% Table 2 |ZRLT= 27f BIO
1525fCTD, 15% NaCl Il BPG FE K EsHh B2 B SE 72
IYBETERR A 124, BXON 116 DL 7 an=—%JKEL
7o TG TED | PCR SUGNRIZRRE L 72, PCR S, 4]
HIZEME 94°C. 2 73l | A7 fe T2 94°C. 60
e =—U7"50C, 30 Fh&fif & 72°C. 90 #0% 30 1
IIATO, AR ESE 72°C, 10 53T 157,

2. 4.2 16SrDNA O PCR EYDEHELREHTE

2. 4. 1 THEHIZ PCR FEMOREIE QIAquick PCR
Purification Kit (QIAGEN) % F\ =, IEHEE X, ~—F
—DNRURORALX LT HZ LI T T, AR~
— % —1Z% Gene Ladder Wide 1 (=vRy P —) &L
77
2.4.3 D—OIVVUTRIGEIRBDFEEDHETE

% S HE € % . Big Dye® Terminator v 3.1 Cycle
Sequencing Kit(7 7 7ARNSAA T AT LX) e N T
— I RS EIT T,

O RASNIE Genetyx-SV/RC Ver.9 (¥ =F7
JR) THRZE L. Blast 7’1127 A (http://blast.ddbj.nig.ac.jp
/top-j.html) |Z XV FH RIMEAR R EAT o 72,

2.5 YZILAALPCRIZKDHY/\EEHOD hdcA Ein
F & T. halophilus @ 16S rDNA D TE £
2. 5. 1 Template DNA D&%

2. 5. 1.1 Y/\EENSD DNA HhH

DNA % DNeasy Tissue Kit(QIAGEN) % FH\ T T
-7z,
2.5. 1. 2 HBARDL LD DNA H#iH

15% NaCl /il BPG ZEREZ#I ED/TBERERE A 124 D
Y van=—% RAERHL (pH 7.0) IZBEAEL T 30°C T2
AR LT, 2 Ak, B /abs Ml c R R iR A L | &
BIZ30°CT3 H M L7z, B3, 107 A B £ Calid
L7z 7 v DNA ZiitH L7-, DNA fifitt i3 DNeasy
Tissue Kit (QIAGEN) % AW THTo77,
2.5.1. 3 BRERADOEHEE DNA FROFAR

16S RNA B8 FHIRITHRO X ITHFHBL =,
Tetragenococcus halophilus E[7)E LT E DGR L 72
DNA % Template &L T Primer 27f & 1525r Z VT 16S
rRNA {5 AR, R5R, JREHEER ., 5X 107 ng~
5X107 ng/2ul FT 10 59 OB HE K CEBEAIRL | I
BEZN DNA JRiRELT=,

hdcA @ template DNA #RIZIRD IO, 53
HIEFT K A 124 7> DNA ZAiliHH L, Primer ”1-” & “"ARF2”
VT PCR AT\, A58 JREEHEE ., 5X10°~5 X
107 ng/2ul ET 10 {57 LIZBEAK THAIRL CGRRLL 72,
2.5.2 YF7JIBAAL PCR

U7 /L4 A 2 PCR |% THUNDERBIRD™ SYBR® qPCR
Mix % i CTET o7z, 77 A~ —IX Table 3|Z/~L7=, PCR
BOSEATAZENE 95°C 2 53 1 A7 B2720 fel
TEM 95°C, 15 &7 =—Vr 7 - ffifZ 62°C, 30 B% 40
P AINATST,

Table 2. f# L7 Primer

B3 (5'—3')

Primer

27f  AGAGTTTGATCCTGGCTCAG forward

1525r

AAAGGAGGTGATCCAGCC
1-  GCTTCATATCTGCATCGTTC
ARF2 AGACCTATTACTGCCATGCT forward

A [ B3k
reverse
reverse pHDC(O)17915-17896

pHDC?)15242-15261

Table 3. {#iFL7= Primer

Bl (5'-3)

Primer

5|4

193f AGCTCAAAGGCGCTTTAC
TTCTGGTCAGCTACCGTC
TTGACCGTATCTCAGTGAGTCCAT 5| @M. Fernandez (2006

480r
Hdc1

5| FH®Annelies Juste (200
5| H®Annelies Juste (200

Hdc2 ACGGTGATACGAAACAATACCATC 5| FH@M. Fernandez (2006
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2. 5. 3 WAELLEEHMORBGR(RER)

15% NaCl Jll BPG & REsH Oy BE# % A 124 D
v NVAan=—%  JRIRERH (pH 7.0) IZBAEL T30°C T2
HREE 8 LT, 2 AfE, /el MR a AL, &
BHIZ30°C T3 HMREER L=, Ktk WIAETeL., HE
600 nm (23T DWEIEEEDS 0.562, 0.300, 0.124 DHD%EZ
NENRIREL T, 10 5 S BPEARL . ARk 30°C T
B L7o, 1 %, MBLan=—HEllEL, M
R AER LT,

2. 6 pH LIEFEDE %

STHIERERR A 124 (2T, Z OGS pH OEIFRIZH
WA,

2.7 HI\HENSD T. halophilus ® 16S rDNA &
hdcA Bz FDHEH
2. 7.1 DNA#H

DNA filiHi i DNeasy Tissue Kit(QIAGEN) & H\ TfT
-7,

2. 7. 2 Tetragenococcus halophilus @ 16S rDNA M
1EnE

PCR FUGIIHIIZEM: 94°C. 5 73l 1 A2 V8T8
W, BV TEE 94°C 30 &7 =—VUr 2 55CC, 30 &
i 72°C. 30 B% 40 AT NATO, BB E KL%
72°C. 7 53 TIT o7z, L7 Primer 1%, 193f & 486r
Thb,

2. 7. 3 hdcA MiEiE

PCR SUGIIHIHIZENME 95°C. 2 73l 1 A7 3278
W RV TENE 95°C 15 e T =—Vr 7 i 62°C. 30
oz 40 YA NATW AR BOSZ 72°C 7 43 T1T
o7z, f L7z Primer (%, HDC1 & HDC2 T 5D,
2.7.4 7AO—RFTIIVERKENZLDHFEMNVED

R

T H v — A VRS KB A T, FERAYZR SR
DDDINE Iz,

2. 8 ERFUURREAFER DR IRRE
2.8. 1 RNA#H

RNAprotect Bacteria Reagent (QIAGEN) % H\ > T RNA
ORIHATTV, HlIHHL72 RNA 1 RNeasy Mini Kit Z U
TRERILT-,

2. 8. 2 HERERIG
RNA VA 015 5. [ i1 % PrimeScript ® RT reagent Kit

(TAKARA) Z iV TIT 72,
2.8.3 Y7IAALLPCR

2. 5. 2ITRLIZEICHESTY T V2 A PCR #1175
7
2. 8.4 YFILEALPCR DT—4HEH

7 — ZfEMTIZ1X Line gene Fluoresent Quantitative
Detection System (Bio Flux) Zfi L7z, V7 /L% A PCR
B4 . hdeA. T, halophilus 7 16S TDNA Dot —$% %
nNENAE =IO Y7 D BIER LT B AR A
WTCH L7, PrimeScript RT Enzyme Mix I &Y i
BIRSWRZERIZ L TY T )V Z A PCR (ZXVRD T
hdcA D= —47)>5, PrimeScript RT Enzyme Mix I 721
DRGSR A FFRUZL TV T L2 A L PCRIZED KD
72 hdeA DA —HZ 51\ A% hdcA DFEBLREELT,
7= PrimeScript RT Enzyme Mix 1 &V D ifilin G ik %
FHRZL YT VA AL PCRIZEVRD T T halophilus
16S rDNA D=t —$47>6, PrimeScript RT Enzyme Mix
1 22 L OWHER G OSSR L T 7 LV Z A LPCRIZK
ORDT= T halophilus D 16S IDNA D =E—$% 5 V-l
% T halophilus @ 16S tDNA OFEBELLT-, K=
hdcA D3EBLE% . T halophilus @ 16S tDNA D=t —%
THIDZEZEY, hdeA DIBLEE T halophilus @ 16S
rDNA O3Bl B CHiIE L7 FE 6 E B A B H L7,

3. MIRHER
3. 1HlE D&
3. 1. 1 HRY/\MEEhD 15% NaCl 777 T CHEFER
REC IR B E Rt
TRV 12 o DI 9 Ho T uns 15%
NaCl iHEMEZ R T 22 L8 T& I, $72, 2Tl
F OV DD 15% NaCl f7(E T CHAJE AT REZR BB A3
&Iz, Fo, BERBIRNTH-TH 15% NaCl 77/E
T CHAGERTREZ AR A3, 10°~107 cfu/g FLFEFFAEL TUWVD
Fo T Nb o7,
3. 1. 2 Y /\HiEHPD 15% NaCl 777 T CHEFERT 4843
HMEOEEH
TN 15 fEHEDH S 11 ERO NI 15% NaCl 714E
T CHERE AT RE M B A BT D AN R T, 2, ik
LIS E S H L BELISN D58 15% NaCl {74£ FC
HEPE AT HEZ R AN DA B3 ~1,000 fEREEEL N L3y

-192 -



20 SHIZAIEE 5D DERNLIZ A3 T THA TR R Tl
(fEfA 10, 15) . BiTHHZ< 15% NaCl fE/E T CHIGE AT
REZRAHEE DMAEL TV,
3. 2 ERAZVAEAER

SEEEEE 15% NaCl IEAFVr 7o AT 10 HEEE
T LEDOEAXIL AR Table 4 [RUTZ, EBRIC
fEERL72 30 kRO H 28 BEAY 1,100~2,300 ppm Dt
ARIVEEFEL . IR ARSI AFERE LT, F2.2
HRRITZZNZEN 16, 5 ppm THY, o> 28 HtkE L
TERIIVAEFER N DN b EeAZIUIEA
PEE LT,
3.3 NEEKOEEFNME

B A 111~140 OFF 30 FEREIC DWW TEBRAI T 724G

R, B TRTTLGMERE, 147 —BR2M%T 18% NaCl
MRS ZEREGHL ECAHBL CTRIBAN Y DETRIRL
Too ZNHDFERING SrHEEKIL 2T Tetragenococcus
R E T DME ThHLEHEE LTz, SHIT, 30 HEDIH
EAZIIFAEFER D A 115, 116 LAEFERED A 114, 117,
124, 127, 128, 134, |{ZOWT hdcA DEIEZAT-T2L 25,
FEAEPEFENOIT AU RITHHSI T EFEFENGIT SR
DR ST,
3. 4 16S DNA BRI DRELIFE D EBEEDHETE

A 124 L A 114 122U T 16S rDNA BlFOHRE LR e
DIEREDRETEEAT T EZA A 124, 114 1ZENEN T
halophilus ™ 16S TDNA 72 /FEELHI & 99% L D8 R4
RLTC,

Table 4. 15% NaCl JItAF2 70 R T 10 A RSB LI-LEDOLRZIAFER

. s . EERTRD
VAN N =1

BHE SEEOYINIEFE EXB= (ppm) oH ODyog
A 111 ACERREARR H19/5/11) 2041 5.80 0.702
A 112 A(ETKRHARR H19/5/11) 1759 5.65 0.776
A 113 A(ERBREARR H19/5/11) 2085 5.67 0.676
A 114  ACERREARR H19/5/11) 1966 5.72 0.717
A 115 A(ERBRHARR H19/5/11) 16 5.62 0.475
A 116 A(ERREARR H19/5/11) 5 5.71 0.619
A 117 A(ETKRHARR H19/5/11) 1530 5.94 0.755
A 118 A(ERRHARR H19/5/11) 2046 5.98 0.720
A 119 A(ERREARR H19/5/11) 1785 5.85 0.680
A 120 A(CERRHARR H19/5/11) 1106 5.90 0.645
A 121  ACERREARR H19/5/11) 2073 6.01 0.656
A 122 A(EREARR H19/5/11) 1628 6.06 0.648
A 123 A(ERRHARR H19/5/11) 1684 5.78 0.738
A 124 ACERREARR H19/5/11) 1780 5.99 0.645
A 125 A(ERBRHARR H19/5/11) 1998 5.93 0.683
A 126 A(ERREARR H19/5/11) 1475 5.90 0.712
A 127 A(ETKRHARR H19/5/11) 2025 5.85 0.758
A 128 A(ERRHARR H19/5/11) 1694 6.30 0.719
A 129 A(ERREARR H19/5/11) 1537 5.91 0.684
A 130 A(ERRHARR H19/5/11) 2274 5.99 0.700
A 131 ACERREARR H19/5/11) 2011 6.07 0.631
A 132 A(ERREARR H19/5/11) 1628 6.11 0.631
A 133 A(ERRHARR H19/5/11) 1855 5.98 0.659
A 134  ACERREARR H19/5/11) 1557 6.15 0.660
A 135 A(ERBRHEARR H19/5/11) 1846 5.94 0.730
A 136 A(ERRHARR H19/5/11) 1845 6.12 0.661
A 137 A(ERREARR H19/5/11) 1623 6.07 0.646
A 138 A(ERRHARR H19/5/11) 1546 5.84 0.766
A 139 A(ELKRHAPRRE H19/5/11) 1864 5.79 0.725
A 140 ACEBEHARR H19/5/11) 1837 5.85 0.731
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3.5 U7ILAALPCRIZKDH/\IEEHD hdcA &l
F& T halophilus @ 16S rDNA D EE
BERNYEFE D DNA &% W CUT /L4 A L PCR %47
U, B ERR (16S rDNA: y=-3.379+29.588, R*=1.000,
HDC: y=-3.538+29.117, R>=1.000) Z/ER% L 7=, 1ERZ L7
REARES LT PO T halophilus @ 168
DNA & hdeA B 57O —¥% B H L7~ (Table 5)
F72. BEERE A 124 O 600 nm (2351 DG LA
BOBRDD B (y=5.62E+07x-4.20E+06) Z1ERLL
7o TERR LT ERAZDEICL T, 2. 5. 1. 2THWEH

IRIBIROE AR U, ZO8ER, BIBBIRO KK,
100 {5 A A 10,000 {577 BURICIZE 41240 4.93 X 10°,
4.93x10* 4.93x10* cfu/ 180ul DHIE IELET HIEN
DT, FHIEEBOxHEE, VT V& A2 PCR 1T
STHLNTZaE —H O3 O RBAEIABHEH 2K
(y=1.010x-0.350, R*=0.998) |2, U7 /L XA L PCRIZEDR
DY D 16S IDNA DO —HZ %42 B L7l
ERALUTH A 1 g H720D T halophilus D¥% K
%, Table 6 DX/~ 7-,

Table 5. Y\ OHIH L2 DNA 735, U7 /L2 A PCR T L= T halophilus @ 16S tDNA, XN hdeA D=E

—H
H/\153F 7. halophilus D 16S rDNA hdc A
Do e EXRZV OE—# (P /N\EF JE—# (YN
RER AWAR O e O 1g81=Y) Ct iemigmpty)
A H.19/5/11 680 13.75 4.84x10* 13.56 2.50 x 10*
A H.19/6/25 <1 34.65 <1 34.94 <1
A H.21/4/8 <1 29.65 <1 30.59 <1
A H21/4/23 <1 30.68 <1 31.61 <1
A H21/6/10 <1 28 2.96 32.03 <1
A H21/8/20 <1 32.94 <1 3353 <1
A H21/12/28 <1 32.49 <1 34.2 <1
A H22/2/26 <1 32.69 <1 33.16 <1
B H.21/9/8 76 16.15 9.45 x 10° 34.26 <1
C  H21/4/10 <1 17.37 411 x10° 32.76 <1
o] H.21/5/15 <1 22.75 1.06 X 10 Eiged 0
D H.21/9/8 <1 13.48 5.81 x10° 33.97 <1

Table 6. V7 /L2 AL PCRIZKVHE L=/ =T D Tetragenococcus halophilus DL | H5381EIZ 8D 15% NaCl

AT CHEGE AT REZR M O A R EL L D HL

HH/IEF ¢

1] Y ~
REE YYINE om0 15% NaGIIBPOE R R
A A190511 2.45x10° 2.25x 10’
A A190625 - 0
A A210408 - 2.34x10°
A A210423 - 1.86 x 10°
A A210610 13 1.62x10°
A A210820 - 5
A A211228 - 0
A A220226 - 0
B B210908 2.39 % 10° 3.67x 10’
C ©210410 1.04x10° 572 x 10°
C C210515 3.2x10 1.55%10°
D D210908 147 x10° 1.77x10°
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3. 6 pH LBIEDEER

pH 5.5~7.0 I[ZFH#EL 7= 15% NaCl /Il BPG { IR HIC
I3 ODggo DAEAMENIL TIY, S BEEE A 124 [XIE5E ]
BECTHDHIEN I3 oT203, pH 5.0 R ICHREE L 75 ©
1% ODgoo DEIRITEACHEINET | HEFEI IMERR T2
Sfc, ZAUZEY | AR FTEEZR pH O RfEIL 5.0~5.5 Dt
WZBHDIEN ol
3. 7 Y /\HEHNSD hdcA EBIzFE& T. halophilus @

16S rDNA D& H

PCR PEW) O EERIKEN G 2% Fig. 1, 2 1R LTz, FEBRD
FER. Fig. 1R 3d212, 3 5 AR~ TONEL D
T. halophilus ™ 16S IDNA Zi i C&7z, ZDTEND, W
NI BRI T halophilus I3MFAEL TWDIENIR
BT,

Fo S AR 3 EEND hdeA R TE-, 2Dk
Mo Y SHNIRIZAFET S T halophilus DT hdcA %t
STV DDFAET D A REMEDS RIB ST,

3. 8 ERFUUMtkEAEER D FIRAE

FT & pH (I D hdcA, BETN 16S tDNA DOFEHL
BAERD ., hdcA DFRBIEZ 16S iDNA OFRHETEIDZ
LTI, hdeA DFBLEZHIEL, B&BIK A, B, CENE
D pH 5.5 128115 hdeA DOFEIHEOHIEMEZ 100 2L
T-EE DMK E Bl E RO T, fEH% Fig. 3 1277, 20

000 LT[

Fig. 1. EXIKENGE (T halophilus @ 16S tDNA, Primer:
193f-480r) , L — b~ —H—% 2 ul, JEK (FHT
A7 v ha—u)  PoMERR 11, SoMER 12, D3 ER
13, MR 14, Y 3MER 15 OIS L7 DNA
ZEHAIC L7z PCR PEMIEZINEIL S Wl BERUKENLT-,

T35, hdcA DIEBLEIT pH 5.5 DEEM /IS,
WRWNVTpH 5.0 DEEN pH 5.5 DEXDOK 1.6 5 T2 HH
IZ/NEDoT2, pH 4.0, 6.0 TiX pH 5.5 DLEXOFNEH
#8.5, 41 fFITHIMUT=, ZNHDTENG Y ERT
STBERTER A 124 @ hdcA BISFHE AR DI
0 pH % 5.0~5.5 DFEPAIARSZENEN THHEE X
BT,

4. &

TRV SRS DTSN 15% NaCl fitPEH
WE DT 52N TE, 2055, 30 EEEIZOWNT
15% NaCl JEAF T ux% ANAZEIZLY, bR
VHEREBROIEEPEREZGHIENTE, 30 WRIT S

1200

1000 t
847 8l
800
615
600
409
400 |
200 | 163 100
0 [
3 4 5 55 6 7

pH

Fig. 3. % pH IZBIF5 hdcA DFEBLEDOFRX T EE

[

==
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-—-—
.~ =a
-
-
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“e

Fig. 2. EXVKENEGE (hdcA, Primer: Hdcl-Hdc2), L —
VIENSY—A—% 2 W IREK (R T4 7 A he—
JV) BB 11, BoMERR 12, ToMER 13, Yo ME R
14, Ml 15 Ol GHE L7 DNA 28272
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Summary

It is well known that the halotolerant lactic acid bacterium Tetragenococcus halophilus exists in fish sauce,
soy sauce, miso. Recently, some studies as for the functionality of the antiallergic effect of 7. halophilus from
soy sauce were reported. On the other hand, the working of the microorganism in skhiokara has been assumed to
be smaller compared with the digestion enzyme. In a current study, we confirmed a lot of 7. halophilus existed in
saba-shiokara which had seemed aseptic because of its high salt level. Therefore, it is important to study the
working of the microorganism in order to develop the new fishery fermented food that have the effect of probiotics.
The purpose of this study is to clarify various characteristics about 7. halophilus from marine products. 9
samples and 11 samples of 15% NaCl tolerant bacteria were isolated from 12 commercial saba-shiokara and 15
internal organs of mackerel, respectively. Histamine production of 30 isolated bacteria which were cultured in
histidine broth for 10 days was analyzed. As a result, 28 strains produced the histamine of 1,100-2,300 ppm, and
these were defined as histamine-producing strains. The other two strains were defined as
non-histamine-producing strains because of low histamine concentration. The physiological property of 30
strains was also estimated. All strains showed Gram positive cocci, catalase negative. In addition, they could
grow on 18% NaCl-MRS agar and dissolved calcium carbonate. From these results, 30 strains were decided their
belonging to the Tetragenococcus genus. Based on Blast analysis, both strains A124 (histamine-producing strain)
and Al14 (non-histamine-producing strain) showed significant identity (99%) with T. halophilus respectively.
According to the relation between pH and the growth of the A124 strains on 15% NaCl-BPG liquid, there was the
threshold for pH that the A124 strains could grow between 5.0-5.5. The 16S rDNA of T. halophilus could be
amplified from internal organs of all 5 mackerels. Therefore it was suggested that 7 halophilus exists universally
in the internal organ of mackerel. Besides the ~idcA gene was detected in 3 samples out of 5 internal organs of
mackerel. Therefore it was suggested the hdcA gene exists in 7. halophilus in the internal organ of mackerel.
Regulation of the histidine decarboxylase gene hdcA in T. halophilus was investigated. The level of expression of
hdcA under various pH conditions was the smallest in pH 5.5, and pH 5.0 was secondly smallest. The level under
pH 5.0 was approximately 1.6 times pH 5.5. The level under pH 4.0, pH 6.0 was approximately 8.5, 4.1 times
respectively pH 5.5. Therefore it was concluded that keeping the pH of saba-shiokara within the range of 5.0-5.5

is effective in order to suppress the hdcA gene expression of A 124.
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