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Il 7 3t (X iR SR P B v P
T ERERE
¥k RRE ERE 3R

(ZFEANEDWIRET,E  650001)

7 £
A SR M DX IR R S A 2 AT B R i o MOHIRK IR SR R T BE Y Bacillus

stearothermophilus F] Bacillus thermosubiilis sp. nov. B o XEHKMEEEERZER
R LAREET . MXERRPIRGIEM Thermus,

X@iE RRERREF AN, mEE R R

G HIX AL T EE BP0, MR 24469km?, BRESHEEABE, KT HELUKE
Ko RIUBKERFNERECHREY™, FXRERBHXAE 5 8 16 MERW
36 {iR R A IR B M KR AT

R 5 ok

BES R LN, AR B AE L IE L 2 L R4 25F0 DNA Ht G4-C mol % & &
WsE S SO [ 1—4 1T R ik # T

I*REs (W/V%): NaCl 0.3, BEEEE 0.4, 5 &K 0.8, 2*5E 5% ek (EX
FKERE, g/L): FM=ESE 1.00, NaCl 0.08, KNO; 1.03, NaNO, 6.89, Na,HPO,
1.10, CaSO, » 2H,0 0.60, MgSO, - 7H,0 1.00, HETTE K 5.00ml, FeCl; 7%k 10.00
ml; KFERE, &M, FRABNALE TR 10 4, METRK (g/L): H;S0, (&)
0.50ml, MnSOQ,+H,0 2.28, ZnSO, - 7H,0 0.50, H;BO; 0.50, CuSO, « 5H,0 0.025,
CoCl, « 6H,0 0.045, FALEF/KEH FeCls EHA 0.2905g/L,  7r 2¥RE 57 E R B T
A 01% (W/V) BEEE,01% (W/V) IREEFAR 7% 85554, BWFEKEE 6%
BFHE (g/L): NHCL 1.0, MgSO, - 7H,0 0.3, KH,PO, 0.03, Na,HPO, - 7H,0 2.0,
WER FREF R 1.0ml, AR S.0ml, 2.5% (W/V) FeSO, » 7H,0 0.03ml, 1% &
HE R 1.0ml, 25% (W/V) Na,$ 20.0ml, FEE FKEEMEY TERK (g/L):
R ZEE 12.8 (B KOH Hf1&E pH 6.5), FeSO, -+ 7H,0 0.1, MnCl + 4H,0 0.1,

* ERERAMEELHYIE.
1990 42 2 f 15 R



3 3 ¥ OB (SRR R AT Rk TR AT B SRR E 261

CoCl, » 6H,0 0.16, CaCl, - 2H,0 0.1, ZaCl, 0.1, CuCl, 0.02, H,B0,0.01, NaMoO, -
2H,0 0.01, NaCl 1.0, NiSO, » 6H,0 0.026, Na,SiO; + 9H,0 0.02, 44 EikH 0.05%
HH1F 10ml, 0.05% M@ 10ml, 0.1% LB EL 20ml, 0.1% ¥ = 10ml, 0.1%%
Bz 10ml, 0.1% JREE 10ml, 0.1% NEFEEFE 10mlEAFARN, B 4°CIkFHREE
o Na,S BB FHEERSKAFBRBMAL

%R 5 it i

L iR Rk BRI L 4R B

MIBOTTEER, 16 MERKEENAEAREUTEA: (1) SHA0D) BRAR

& Mo, & Mo B RSB EFRAEE 2.23ug/L, 58X 183pg/L, M2 90 £45; (2)

164‘¢m%qﬂﬁ3%ﬁ Zn,Cr, Pb, K, Na, Ca, Mg =#5%E; (3) 5HE (m;i*ﬁtb,ﬂﬁiﬂ’)
LC9-01 SRFE K. Na 5 BRE(FE 1),

2. BRKEHRER S %

AT RMER X REBRERAKRE 36 (4, WIRRBAERE 44 M &, Hb 60—70C
15 46y, 5 41.7% ,91—97°C 15§}, 5 41.7% ,H =2 (BI 71—90°C) B &3 6 14,516.6% o
RN oH 3=, pH 7.0 DL EA 32 43, 5 88.9%, pH 7.0 IR 44y, &5
111%, MMERNEETETFARE, KAESHETZARGEHEWMRKOERIRE
(& 12)

. BERSYEEE

M 36 (iR RIKRED B ] 125 BREA, B R ZETEA (G 3)o M Gordon’s ZEMFTEK:
REBEZRAHITEE. b 123 BRERBEEREY 30—75°C, B BefEH: (5 #RIAK:), V.P
Jifﬁﬁﬁ‘r_té,?f oH 5.7 MIREIFIENAREKERIES Bacillus stearothermophilus Fryy
BRARTEEBR, BEi1E5xwXd B. stearothermophiluse HHMNHFE (B 8688-01 Fi

B 1 YN86295 ik 4R (15000 X)
Fig. 1 Electron micrograph of strain YN86295.
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86295) , Mk EEFHYE L V.P SN FHME KB iE by REIRIEN A ERERIE, S5 B. subrilis
FE B RHEAE R B BTN AR BEEEA45—75C, B EEREE 60°C, X 5B.subtilis
MAHR: “BEERREE 45-55C, BRERERE 5—20°C"HELET, Hit, 7%
NaCl |0 pH5.7 REEERKESEBIE M ART B. subiilis, S{EXIRER B. thermocoa-
gulans sp. nov. XFEEBEFE JEMKE. Azide MAEREREARKEHEHAR, Hik,
¥EM1E5EA B. thermosubrilis sp. nov. HLEIEERG YN86295, IRET =AMLY
PR, REEVZFIELE 4.8 1,
£33 ERBRRSHE

Tab. 3 Source and classification of strains

BO& B M B K

Samples Strains isolated
%ii]'ocahf:;‘r Numiier Ct;'?rft B. stearothermophilus B. Iherma:ubfili: Other bacteria
Lifcﬁlg 5 21 20 ! 0
Ylﬁ;(gi_an 18 34 34 0 0
Feﬁgﬁng 7 12 12 0 0
Y?;‘g%ae 4 43 2 ! °
Zh%ll%ing 2 15 15 0 0

'ﬁﬁ;l 36 125 123 2 0

4. BHRBEDFE

TEWFERREBORE,X 125 %RE, eI BB R 5L LR s, & 1%,
2%, 6% 0 TR B A PE R U AR, MIEFRERARAIUEL, BEIMIRE 2* BIRES
0.01% (TRA% AFINEMZERRR), 6% 3 3REXN 62.8ppm (FIR=BERMMELERK). &
B X S Bk AR 2 E S A R €O, B CO, Ak RAERNEED.

5. Fipao g

B EERITEGH ) Bacillus thermosubtilis sp. nov.

MR AFIR, R E R 0.8—1L.0pm, B ¥EE, B ED), BRI, P AR, e, A%
ko EXRRMAY, ERREEE 45—75°C,&1E 60°C,

AL RSE AR EERE, VP RONIFEM:, ek KRR . SRR E IR R, 7
3% NaCl AP, 78 7% NaCl EREIM, HS P4k, B E Wik, Rek
KB, 7E 0.02% Azide AERIAME IR A IHE , REHEERR B ™S, 4 pH57 &
KM, EEZE. B AR R LURA <. DNA thG+C&E¥ 552
mol %,
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Tab. 4 Main biological characteristics of two strains of spore forming bacteria

\
train train
P 8688-01 86295 8688-01 862
BETE AT N 95
Characteristics Characteristics
BRI ikl b
Gram’s reaction + + Glucose + é +
B s HEE
Mobility + + PR Mannitol + +
HE kB . B iz 161 5%
Catalase + + Acid from Arabinose + +
3 R N
ERRE Minimum 45 45 Xylose + +
g -
e B iE 60 60 TERIK R + +
Temyp. for Optimal Amylolysis
rowth BiE A (L _ _
grow Maximum 5 s Hydrolysis of gelatin
0.029; Azide - — H,S —_ —
39, NaCl + + Indole — —_
V.P BN .
HK 5% NaCl + - V.P reaction + +
_ HEHE E
7% NaCl - Nitrate reduction + +
Growth REER
pH 5.7 - - Anaerobic growth - -
24
2# l\idnzfi%m + + REMBRE=X
Anaerobic gas production — —
6g#§/}ge3jﬁi%m + + from nitrate

AU RERAYER: (1) FikelXavER (60—97°C, pH6.0—8.0 Pl k),
BR BB Sy BRI R M AT B, T R A B LR A — BRI I K B R R R A B
ANFh(RY Bacillus stearothermophilus F1 B. thermosubtilis sp. nov.) #h, KBRS
HRAEMH—AF (B stearothermophilus), (2) 1R AEIFFX IR R A0 B B Fh
BLBHE &M, LC5-01, LCI10-01 1 LC16-01 %R EEG AT, M. EEER
Z, HelINEEEMENRE— (3) IEHHIKIE R KR b4 B 5 5 SR R
HETHE#EN. (4) MREER LCI-01 SREEESEI—KE, ZMEE YRR
Eo MILESITERE, MBERA A, K\ Na 855 (841.86mg/L), {H—
e, X—REFAERBEMEDEROIEE. (5) MERBX O 125 kg
ZEAT R AR 6% A 7* BRI R LAER

BRRUAEMEDSRE T EGEEWAL, BRI EIX 125 KREF Di7rE 75
Frdk PERX— AR RFEERTR, NEAXEERN—TEENM AR
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MEFETRAANR LG, BERESEERER S EEEE KTk
WERAR Thermus FEAFAERINHASHEIEFREL™, EERMEZERF
H7ERR P4 71 SLES i o iR

2 % X M
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THERMOPHILIC BACILLI IN HOT SPRINGS OF LINCANG
REGION, YUNNAN, WITH REFERENCE TO THEIR
CHARACTERISTICS

Peng Qian  He Zhizhong  Chen Junying and Ma Jun

(Yunnan Institute of Microbiology., Kunming 650091)

Abstract

This paper reports the thermophilic bacilli and their characteristics in the hot springs of
Lincang region, Yunnan. Bucilus stearothermophilus and B. thermosubiilis sp. nov. were iso-
lated from the hot springs. These strains possess the ability to grow on the autotrophic media.
Thermus, an extremely thermophilic bacterium was not isolated from these hot springs.

Key words  Hot springs, Bacillus stearothermophilus, Bacillus thermosubiilis sp. nov.



