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Fig. 1. Production area of commercial salt samples in Japan
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N 914) ZAff HL 7= (Table 1),
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Table 1. Characteristics of JCM medium

J;q:!\i pH NaCl MgCl,=6H,0 Mg80,-TH,0 Casamino acids| Yeast extract Carbon Source...
0. ig) (g) g (g) ig)

777 | 45 | 200 2 = 4 2 L-Glutamic acid

776 | 5.0 | 200 20 = 4 2 L-Glutamic acid

G645 | 6.5 180 20 - a 0.1

212 | 70 | 200 13 20 - 5 Cilucose

284 | 70 | 270 - 20 - 1 Cilucose

914 |70-7.2[ 150 - 20 ] 3 Sodium glutamate, Trisodium citrate

168 (7.0-7.2] 200 - 20 il ) Sodium glutamate, Trisodium citrate

07 |7.0-7.2| 200 - 10 2 2 Sodium glutamate, Trisodium citrate

T87 |7.0-1.2) 200 | - | 10 0.5 0.5 Sodium glutamate, Trisodium citrate

769 |7.0-72| 230 - 20 0.5 05 Glueose, Proteose peplone No 3, Sodium pyruvaie, Trisodium citrate
298 | 715 [ 200 20 = e s Glycerol, Sodium pyruvate

115 | 74 150 - 20 14 10.0 Trisodium ciirate

170 | 74 180 75 14 o 1 Sodium succinate, Vitamin solution

457 | 74 195 35 50 ~ 005 Sodium pyrvate

59 14 | 200 - 20 15 100 Trisodium citrate

402 | 74 | 200 20 - ] 5

169 | 74 [ 250 - 20 15 10 Trisodium citrate

348 | 74 | 50 - | 20 | - 5 Protense peptone (Ditco)

620 | 75 156 26 40.6 - 10

442 | 75 | 184 23 26.8 - 1 eptone (Oxoid). Sodium pyrvate

ard | 13 200 29 29.2 = 0.05% Peptone {Oxoid]), Sodium pyrvate, Vitlamin solution
733 |7T4-T8[ 1195 16.6 - B 1 Difco Marine Agar 2216

546 3 195 32.5 50.8 - 5

166 | 8.5 250 - 2.5 18 - Gilutamuie acid, Trisodium citrate

TEE |B5-BE8[ 220 1 = 0.5 Gilucose, Sodium glutamate, Trisodium citrate
167 (9.0-9.5( 200 = 024 8 5 Sodium glutamate

306 |9.0-9.5 200 & 0.1 2 Sodium glutamate, Trisodium citrate

-210-



Fiz, BEH 30 FE T 26 FEH TRAE T =— 03 ERR
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Halobacterium noricense |\ZiT#x TV 212 Bk Th-7z, I
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Haloplanus J&\ZiTi% Cb D BEIKDS 25 ¥k, Haloarcula J&\Z
L THLERD 20 BRIAG TSIz, TOMICH
Halarchaeum J& . Halobaculum J& . Halobellus J& .
Halococcus J& . Halolamina J& . Halomicrobium J& .
Halopenitus J& . Halosimplex J& . Halostagnicola J& .
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Table 2. Colony forming from commercial salts and the validly species in each medium.

JCM Na. pH NaCGl (%) Mg** (mM) Salt sample (/205) Validly species(/121)
117 4.5 20 0.8 0 1
176 5.0 20 8.0 i 3
645 6.5 18 58.0 36 76

212 7.0 20 145.1 141 96
294 1.0 27 B1.1 B2 33
a14 70-72 19 81.1 35 95
168 70-72 20 B1.1 116 95
307 70-72 20 40.6 110 94
187 q0-12 20 i 40.6 123 i 99
769 10-712 23 B1.1 107 a0
208 115 20 98.0 161 100
115 74 15 B1.1 42 36
170 74 18 398.9 142 99
457 74 19.5 375.0 149 101
59 74 20 58.0 G4 92
402 74 20 B1.1 114 96
169 74 25 58.0 79 76
348 14 | s | w0 % . 7
620 1.4 15.6 2926 54 94
442 1.5 184 2219 143 100
574 1.5 20 2414 158 100
733 74-78 120 B1.6 0 11

546 B 195 J66.0 54 93
166 8.5 25 10.1 1 74
788 3.5-88 22 49 100 92
167 90-95 20 1.0 0 B2
306 9.0-9.5 20 0.4 0 42
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Table 3. Media data of JCM No. 298, 457 and 574. Red character is the common component

JCM No. 298 medium (HALOSIMPLEX MEDIUM)

Glycerol

Sodium pyruvate
KoHPO4
(NH4)2S04

KCl1

NaCl
MgSO04-7H,0

Trace metal solution

25¢g/L
2.5¢g/L
0.5¢g/L
1.0 g/L
4.0 g/L
200.0 g/L
20.0 g/L
2.0 ml/L

pH 7.15

JCM No. 457 medium (ARTIFICIAL SEAWATER FOR HALOPHILES)

NaCl 195.0 g/L
MgCl»'6H,0 35.0g/L
MgSO4 7H,O 50.0 g/L
KCl 5.0¢gL
NaHCO; 0.25 g/L
NaNO; 1.0 g/L
CaCl, 2H,0 0.5 g/L
KH,PO4 0.05 g/L
NH,Cl1 0.03 g/L
Yeast extract 0.05 g/L
Sodium pyruvate 1.0 g/L
pH 7.4

JCM No. 574 medium (DB CHARACTERIZATION MEDIUM No.2)

NaCl

MgSO4-7H,0

MgCl-6H,0O

KCl

IM K;HPO4-KH,PO;4 buffer

1 M NH4ClI

1 M CaCl; solution

1 M Sodium pyruvate solution
Yeast extract (BD)

Peptone (Oxoid)

Trace element solution
FeCl, solution
Vitamin solution

200.0 g/L
29.16 g/L
25.0 g/L
7.0 g/L
2.0 ml/L
5.0 ml/L
5.0 ml/L
10.0 ml/L
0.05 g/L

025 g/L

1.0 ml/L
1.0 ml/L
3.0ml/L

pH 7.5
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X7z, BIfE Halobacteriaceae FHIJET D LA HE B 1 48
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Summary

In Japan, we have become possible to easily obtain various solar salt and rock salt since 2002. In 2009, the
kind of salt that circulates in Japan has been more than 1,500. We have isolated a lot of halophilic
microorganisms from commercial salt to date. However, the ecology of halophilic microorganisms in
commercial salt has not been still clear. Salt is an ingredient extensively used in food preparations. Miso, soy
sauce and pickles as unique Japanese fermented food contain this salt in a large amount. It gives a specific flavor
to the product. Most importantly, salt acts as a food preservative by reducing water activity. In this study, we
isolated many halophiles capable of growth in 30 kinds of JCM medium from 205 commercially available salts in
Japan.

Commercial salt samples (0.3 g each) were dissolved in 1.5 ml sterile water, and one drop each was spread on
agar plates of each JCM medium. After incubation for 2 weeks at 37 °C, colonies were picked up and transferred
to new plates. The 16S rRNA gene was amplified by PCR with haloarchaea specific primer sets.

An extremely halophilic microorganisms 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. We separated
1096 strains from commercial salts. And we analyzed 16S rRNA gene sequences about 384 strains of them.

The diversity of viable archaea from the family Halobacteriaceae in commerical salts in Japan was important
with 16 genera identified out of the 48 genera validly published to date. The most represented genus was the
Halobacterium. The second most important genera were Haloplanus and Haloarcula. In contrast, many genera
were identified in wvarious salts: Halarchaeum, Halobaculum, Halobellus, Halococcus, Halolamina,
Halomicrobium, Halopenitus, Halorubrum, Halosimplex, Halostagnicola, Haloterrigena, Natronomonas and

Salarchaeum. On the other hand, new species or genera have been included 81 strains.
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