Bhk&S 1841

KB, SHEPIOETEERAEY ORI I DL
TNOD LA Z B HHTE DB 3E

ZfF RALY OUGIR O REEL Y mOE AR

LR EL T A LR, 2 AR e DR R SE P R et

B B HATIE EORERAB(RICEVENIMNDTHE 2 7K BSOS R E 2B AT T HIEN AR >
720 BUETIL, BHEESC, TOMHRICE > T2 RO ME VDI BN TERY, AKREZEEDICTI2E8%0,
F0IT, HEITE AR A 2L TOD ATREMEDS SV, B PIEIC W TR, B AL O Ao Bk SR HES
BAEMSREEOEERNH LN, TRTORMLSAEMEDIHEL TELT, KIBHE, HOTRVERE, LvEx7
E 7 ETREMEI A OREEI T — R B IR EIZB W QIR E A BOHBILCER, 2015 47, IR
B R RKFEOT N—T1%, M8 EBMIE DRSS A ORI & B ) 3 L, IR X
TV ki Uic, ZOWMEITHME ICEDBIYED M DOMMAE Lie o7z, LIcid-> T, HHISWDAF MM O
ITEOREHPOLEETHD,

Rk 26 FEEEY VR WA L AW FE R [ D — R AN SR SE B RCBRIRGR R T BE A M B D S ARME AT |2 L2 E N PE T i
WOZEVEZBE T A58 12\ T, FEEHUCER LGS, [EWNEE RIS FE AR & B AT R B AP EL TR,
S CIE RS FE AR B O iR RS [ PE O TR B NS 0B CE DA bmE LT, £, Z<Om EFEREITE L
EUmE, WAL T RIT A, filE~ 2 R L, HALHIT L, TR A, USRI NG FH TG SRS T4y B AT
RECTHHZ LA /R, BEAOEEHITIE JCM No.298 55 Hin b LA MEA B2 & R LT, ARBFFE Tl JCM No.298 551
% bl e L CEBR AT T o7,

TR VE A OB ICH O DA UL B e D2 8N BN, AREFIECTIEa AN X DD SRSk i
PEHHIE N B CELMRE B L2, SREBMEORE LT o7k R, M E O R A & 72 58 X
Bacto Agar & NaCl CTh-o7z, MM I O # ICB W CERE R HITMNEAR R R ThHN, BRERSLIBES
EEEHL OO B35 < ARV BRI BN D721 Tle< B IS jEBE L R0 9~< e b 728D AgarMate Z /12 HZ & CRE FEDffiE L
B MO R 2 P ZEMTE T,

W, B TR &1L\, NaCl IZ DWW TR A T o7, FDEMEEDE L TN A KD A AR AR RERK
EAEORERUE O J5 DR VE & I OB I A THLZEN o7z, HAL T NY AOMENEE ITEEL D
EEBZTND, Fz, T DN TIE, AR I OB L C— A SN DIRE ThD 20% TR T 5L, Fidk
DAL T NI A TIE 1,076 1, HARESGERSEOHE T N Y LA TIE 24 HEARD, XoT, Izt
NIY AIEEFTHIE TS M2 52N TET,

HAMEDORERBITE AL 7= 551X JCM No.298 £5Hh, #rHlIZHEZEL 7= HMN-1~HMN-8 55#i0> 9 FRIEHOEF HITHY,
HMN-6 £33 il 7L 810 Yo 7 /L 426 Yo P A b0 an=—2 iR T 52N TE, BbILAMERED -
7o FT7, R JCM No.298 £7HiJ D 406 FIfiks % FF 52N TET,



1. IREW

R AL, & DORE S Halobacteria #illZJ& 9%
WM T, R E, KA, A, W, EEE e
MR E S iR B BRI T by Cn g, Zhb
1%, 25 M UL 0@ EREE TR 278, KR
SEFN NaCl 5 £ TORR & 2R E T TH 5 rlHE
Tho,

AATIE, HEoOlk5E H B{LICEKVENANT DT R 2 72
RHERGE R EE R I AFTHIENTRRICR ST,
2016 FI2i%, EWICHE T D OMEHIT 4,000 FEELL
FIZESTWD, BIETI, BHEESC, Z2OMEIZEST
Bk & I RO AMEV DTG TERY, A KREEREN
2T DZEB L0, DEDIE, HE I & A A TR A
LTWDATREMED @ A OOV T, &
mn AR VE O R oy RS BRVESCH AR B S E O D B
D0, TRTORLRLAHEMEMIIIHIELTELT, K
W, EOTRUEKRE, YLERTERERREMESEY
DA ZAT) — K7L &M EM AW CIAFE
A EOHRILTERY,

2015 4F, BEVLE - TESKFEDO I N—T1%, MEn8
72 EFRHVE DREIR 238 % FBAE DI T v FEE A MR B ) A3k
e, MBEMRDEZCOEME Lz, BE DO
Ze—EBERIRL, B BEMEA AW THRALIZLIATRHL
RIZR IR A U Te R INER % 7o 2338 LS vz, J8 A LTz
AR RE L CTRAZ S ) BRI AT S TG R, AR VAT IR
B 1 fETH5 Haloruburum lacusprofundi EAH RIS &
WEFIAZ RSV, BBl BRIFES LBl FE T 2D
FEROBIE RO I, ZOWAE 1T HI R LD REYE
DHDOHE LT,

AR E CHEOTFREEP I TSN T AARTIL,
W P oD FE AP R O AR RBIRIZ L A E B DINTS T
20, Fa I ZZNETIS, ENTAFAREZR 810 HEOD
MR INEL, &R O EEE1TV, AR L
Tl - b AR - U E RS MERR R E D 3 Hi
[FEZAT>CEIz, Fz, Rk 26 FEY LR A TR
WFFE R ] 00— i B AR IR T 1 S 4 M 1A 0D 2 AR M i
iz XD EWNEE T IRIE D2 2 B DAFJE) 1238\ T,
PEHIIZ BRI O3 E N BE T R I X FE AR 7 i A
HRFELTRY, AN CR ST @ AT S Dl %
L EEOH BN O CEDZEEHLNEL, 2,

DO EFEEITE Ve U, WAL TR A, Fifg~
Sy NN X | DLy NV =ty N - A 3t N
FINTWDHPER T BERTRE ChHZ LA R LTZW,
ZFZTAMIZETIL, R 26 EDBRIITE TESILE
B A H T, 2 B 72 5 B A3 B O SR 0D RS
T, £2, IRECOMAEWERZIERBRIE D
Sy YA IR TE RRBR OFE R, TR 1 oD v FE i M v e
TOANRBREFEA RN T a2 BINELT,

2. MRAE
2.1 TRIEY LTIV OB LR

AWFFETIL, AFHEME T B 0O 221 8 55 1 s 0 B 38
ELTC, BB EREITY, iREZ#EHLTZED
BWEE MR Uz, IR, KB, S, WL
HAE N CAFalaE7e 810 FfAAfEH L 7=, £ 7L
Z 18 mL AV a—Fry /&~ A/nF2—7128 0.5
g TOMEY, TN 1.5 mL OV TRy T r—
(0.5% K,S04, 0.4% MgSO4-7H,0, 3.0% NaCl) Nz ##
INTHRL, ZhEE 7L ELT, Rk 26 4EFEV L
e A = AW R D — fi 2 53 Bl RO SE B R
(8 JEE 44 T D 2 B AR AT LS K A N pE T IR D &2 4
PEIZBE 278 11233\ C, 205 RO E N FET RS
FON 120 TR O 47 Mg M R R RN A A T iR L2 D),
BRAL S 0IF 28 BT AR 0 64 B BH %6 2 (Japan Collection of
Microorganisms, JCM) 234 Ha 1 i Ml B D 5% 28 A I HESE
L CWAE O PN, JCM No.298, 457 38 KT 574 15 ©%
POaAR=—DMERNTE TS (Table 1), ZHHDOR
i, HEE I E ORI SN D FIEERIR T
%% Casamino acids (I SN TELT, ORI HIC
AV RE G ORI THD, U, By
P A MR M R D B 2R IR BIR T DT LN RIES
T5%@),

ZNBHOFTH JCM No.298 B i ikt Z<an=—n

FRINTETI20, ABFZETIE JCM No.298 1A #7#
(AL 7B oD bee e FREL CTHWAZ Bz LTz, pH O
BB LDEEOENHRNEINS, pHIZ 7.0ICEFELT
{T-7=, Table 2 {2 JCM No0.298 £ 110> FEAK sl 179,

B R HLORESLT, JICM N0.298, 457 J51 18 574 Kb
DOIER S THLHE L U, LT YA, ik~
KL, WAV L, TR LM, VTR B LY



Table 1. Colony forming from commercial salts and the validly species in each JCM medium

JCM No. oH NaCl (%) Mg2* (mM) Salt sample (/205) Validly species (/121)
771 45 20 98 0 1
176 50 20 98.0 9 3
645 65 18 980 36 76

Add components to distilled water and bring volume to 1.0 L. Adjust pH to 7.15.

*Trace metal solution

ZnSO4°TH20
MnCl2+4H20
H3;BO3

CoCl2+6H20
CuSO4°5H20
NiCl2*6H.0
NaxMoOs+2H20

RO membrane water

0lg
003 g
03g
02¢g
001g
0.02g
003 g
2.0 ml/L

Adjust pH to 3.0 with HCI.

212 10 20 145.1 141 96
294 10 27 81.1 82 38
914 10-7.2 15 81.1 38 95
168 10-7.2 20 81.1 116 95
307 7.0-7.2 20 40.6 110 94
187 10-7.2 20 40.6 123 99
769 10-72 23 81.1 107 90
298 7.15 20 98.0 161 100
115 14 15 81.1 42 86
170 14 18 398.9 142 99
457 14 195 375.0 149 101
59 14 20 98.0 64 92
402 14 20 81.1 114 96
169 14 25 98.0 79 76
348 14 25 98.0 96 78
620 1.5 15.6 2926 84 94
442 15 184 2219 143 100
574 1.5 20 2414 158 100
733 74-78 120 81.6 0 11
546 8 19.5 366.0 59 93
166 8.5 25 10.1 1 74
788 8.5-88 22 49 100 92
167 9.0-9.5 20 10 0 62
306 9.0-9.5 20 04 0 42
Table 2. Component of JCM No. 298 medium

Glycerol 25¢g

Sodium pyruvate 25¢g

K2HPO4 05g

(NH4)2804 10g

KCl 40¢g

NaCl 2000 g

MgSO4:7H20 200g

*Trace metal solution 2.0 ml
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Table 3. Price of reagent used for culture medium for haloarchaea

Reagents

Sales volume (g)

Selling price (yen) Gram unit price

NaCl

Tris-HCI

MgSO,+7H,0
MgCl,+6H,0

K2SO4

KCI

K2HPO4

KH2PO,4

KHCO3

(NH,)2S04

NH.CI

Citric acid monohydrate
Citric acid

Sodium pyruvate
Glycerol

D(+)-Glucose

Bacto Agar (BD)
Casamino Acids (BD)
Yeast Extract (BD)
Bacto Tryptone (BD)
Bacto Neopeptone (BD)
Bacto Proteose Peptone No.3 (BD)

Bacteriological Peptone (Oxoid)

1,000 4,200 4.20
250 19,000 76.0
500 1,100 2.20
500 1,600 3.20
500 1,900 3.80
500 1,350 2.70
500 4,000 8.00
500 3,500 7.00
500 2,600 5.20
500 1,300 2.60
500 1,900 3.80
500 1,900 3.80
500 1,650 3.30
500 18,500 37.0
500 1,730 3.46
500 1,850 3.70
454 31,900 70.3
500 26,700 53.4
500 18,200 36.4
500 13,400 26.8
500 37,700 75.4
500 25,700 51.4
500 16,264 325
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AAFZETIE, BB VR, LT RIT L, Biig~ 7 %
UL, BHAbHVT L, Toemu LG, VUoBERBI O
Uea— L HAREE R Sy L C R AL 8 RO %
RELUT=, b 8 FREHDES I3 1OV JCM No.298 15 A
LT 810 FEEED Y7 /L% 10 pl 9" oR5H 1 #2Y
720 16 JHARYRL, au=—0DEROF EL LT
(Table 4), =D& %, HMN-6 574 (Table 5) A3t %<
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(1) HMN-1 £5 10 (1 L: 2,883 [1)

Yeast Extract (BD), Bacteriological Peptone (Oxoid), 7
TR A B S 57281 Citric acid monohydrate %
Mz -5 MTH5,

(2) HMN-2 551 (1 L: 2,271 1)

FEAREZHIIZ Bacto Tryptone (BD) Z /M X 72151 ThH 5,

(3) HMN-3 £5 11 (1 L: 2,145 1)

FREFHIIZ Yeast Extract (BD) Nz 75 CTH 5,
(4) HMN-4 £% 10 (1 L: 2,135 [1)

FEAES I Yeast Extract (BD) , Bacto Tryptone (BD) %
MZTEEHTHD,
(5) HMN-5 £21h (1 L: 2,122 )

FEAEEHZ Citric acid, D (+)-Glucose &Nz 7= 5511 T
o5,
(6) HMN-6 £7 11 (1 L: 2,242 1)

HMN-5 XY Sodium pyruvate, Glycerol, D (+)-Glucose
DOEIMEZHELCL TR I TH D,
(7) HMN-7 £ 11 (1 L: 2,072 [9)

FEAREFHIIZ Bacto Tryptone (BD) & KHCOs # /N Z 7213
HTH5,
(8) HMN-8 £z 1 (1 L: 1,997 [)

HMN-2 510 R Z RIS L O NaCl 2L L7255 Th
Do

Table 4. Colony forming from commercial salts using by New media and JCM No. 298 medium

Medium

Results [/810]

JCM 298
HMN-1
HMN-2
HMN-3
HMN-4
HMN-5
HMN-6
HMN-7
HMN-8

265
276
362
295
292
251
426
378
345

Table 5. Component of HMN-6 medium

NaCl
MgSO4°7H20
K2S04
Sodium pyruvate
Glycerol
Citric acid
D(+)-Glucose
K2HPO4
(NH4)2804

Trace metal solution

200.0 g/L
14.0 g/L
2.0 g/L

1.4 g/L
1.4 g/L
1.0 g/L
1.0 g/L
0.6 g/L
0.6 g/L
2.0 mL/L

Add components to distilled water and bring volume to 1.0 L. Adjust pH to 7.0
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i O R AMEOERIT NaCl &FEK [E AR5 oD
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AgarMate LIFEFHIOMEEA E5F BsioOFEIE ER/
EE N HE R UL RO R IR A TED &V o 7RI 1
BB, Fig. LITRUTZ A 54 O CRRBLL 7= & B5 oo Al
JE% 1 ZE L, Bacto Agar & AgarMata O 7N & Dk 325k
EAT T, — MR, A HEE AR o0 28 K [E MR RS
IZ1% 20.0 g/L @ Bacto agar 23Mif FHS3U TV D, LodL7eds
O, BEHMOZERREICEAL TR SZ#®E 1T, R
MEECIIBREBIZIAWEIZFER L TCEREI T2, A
WFFEEIZLDZNETOMRICED, A TIT Bacto
Agar 12 1.0~1.7%D [ TOMFILT-,

AgarMate OREFHIEZH 100 mL 4702z 58% 0
0,0.050,0.109,0.159 3X180.20 g D 4 FELL T,
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PLEOUICEEN ERL, 2Ll BRI THKER
EEB LN RSN o772 AgarMate O RINEIE
010g &L7z,

WUNT, HiHt 100 mL 24720 AgarMate i1 &% 0.10 g
&L Bacto agar DEJE% 1.0~1.7% D CORFL= (Fig.
3), Bacto agar XS ELHINT HIEE, HENEL/LD
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FETIX, T E AR TE, BRI B2 51
A an=—0RRELIZEA EBLBAHLINIRNTEND,
ARESHIZRBI Al S 13 ANEE B L, 1.5%E LT,
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Fig. 1. Fruit hardness tester, type KM-1
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Fig. 2. Change of medium hardness by AgarMate
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Fig. 3. Change of medium hardness by Bacto agar



Table 6. Composition of each salts

Price [¥g]  NaCl[%] Mg* [%]  Ca® [%] K'[%] SO [%]
OFnEAi%E 4.20 99.52 0.002= 0.002= 0.005= 0.002=
@t HEEEL 7 —) 0.12 99.57 0.02 0.024 0.087 0.023
OFrfkHE 1 (R HEZE) 0.13 99.72 -
@R (B A R RNE) 0.12 99.90= -
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Fig. 4. Difference of viable count by each culture medium
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o, FEMEEOSBRIAVSIR TS JCM No.298
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LTWHEE X TWD, Fe, M OWTIE, aFEMEd
B OB HIC— I SN DR E THD 20% TH
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Summary

In Japan, the liberalization of salt sales has made it possible to easily obtain various types of solar salt and
rock salt regardless of whether in Japan or abroad. In 2019, the kind of salt that circulates in Japan has been more
than 1,500. Nowadays, various kinds of salt are used differently depending on the cooking and its use, and often
the salt itself is used directly. About microorganism in food, there are national standards such as ingredient
standard and hygiene standard. It does not correspond to all food and harmful microorganisms, and it is not
possible to determine the presence or absence of haloarchaea in general food and microorganism tests. In 2015,
A group at Kagoshima-Kyoto University reported that "high halophilic bacteria” were infected in the brain of
patients with dementia symptoms such as forgetfulness and depression, and encephalomyelitis had occurred.
Therefore, detection of halophilic microorganisms in salt is also important from the viewpoint of food safety.

In the previous grant research, we revealed that there are a wide variety of haloarchaea in commercial salts,
regardless of the place of production or manufacturing method. Then, they were observed, mostly on JCM No.
298, 457 and 574 medium. These media have pyruvate as carbon source. Additionally, these meida have
included sodium chloride, magnesium sulfate, potassium chloride, ammonium salt and phosphate as a common
component. Generally, The culture medium used to cultivate halophilic archaea is often expensive. In this
study, we developed a variety of halophilic archaea that can grow at low cost.

As a result of investigation of the reagent price, the reason why the culture medium of halophilic archaea
becomes expensive is Bacto Agar and NaCl. The water holding capacity and hardness of the medium were
maintained by the addition of AgarMate. The price of salt could be reduced by changing the manufacturer
company. The new medium was able to identify colonies from 426 samples out of 810 commercially available
salt samples. In addition, the price was ¥ 406 lower than that of the JCM No0.298 medium, which is the

comparison control.



