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Abstract: [Background] The sodium in albite poses a challenge to mineral processing and
utilization. [Objective] To screen an efficient albite-decomposing strain and to remove the
sodium in albite. [Methods] With albite as the sole sodium source, a stable strain with strong
decomposition ability was screened from the soil of salt lake in Inner Mongolia. Then, it was
identified based on morphological observation, physiological and biochemical characteristics,
and 16S rRNA gene sequencing. The phylogenetic tree was constructed and the growth curve
was plotted. Moreover, the influence of culture conditions of the growth of the strain was
investigated. [Results] An efficient albite-decomposing strain was screened out and identified
as Acinetobacter johnsonii, with the logarithmic phase of the 3rd—11th hours. The optimal
culture conditions are as follows: initial pH 9.0, temperature of 25 °C, 2% salt, shaker speed at
150 r/min, inoculum of 5%, liquid volume of 100 mL/250 mL, beef extract as the sole carbon
source, and peptone as the sole nitrogen source. [Conclusion] It is reported for the first time
that 4. johnsonii has the ability to decompose albite, which provides a strain for biological
removal of sodium.

Keywords: albite; screening; Acinetobacter johnsonii; growth characteristics; biological
removal of sodium
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91.80%, 12 i 7 d J5 TiO, FISCRIE RN T 95.24%.
B R 25 V) P 0 2 1 AR 4 o 7 R EG T ML
KAOASBAHPRE TR, #METR. &F
WFFEARIE T 0 A | R S LR Y AT A
VE R s AR R SRR RR SR P i 25440 [
WA R Z SCRF 58 R U E D A B K L A
B RE R SR O Xt L A A
A R DL, Bk, i A Ak
SR AN A TR RS S A= 1 IO A B 1AL S B R
TR R

ARSI K AT MBFSE X 4, RAE M b
BN BTV BE R PR IR AR, IS B
596 J8) 171 - 58 v i i ) — A T o0 Al A i T
Bk, A3 b HIE AR A A B AR AR, 455
TEY RS X R T 5, IR A KA
XiF B PR B3 R

1 #REF*E
1.1 #7#

.11 HEXEE

DA g JBORE R DA A 583y 15 22 25 A7 T B I L
NaCl b ] — ST B I R A 34 i, 120K
& T N R USRS, ST DK T R B B LA
CIhE, MHEFILL Na=h T, J8E8 LI
HIRIK, SRFESALFALH 40°2927"-40°37'06"
MIZRZ 112°33'31"-112°46'40", 7K 1.5-2.0 m.,
PR R 10-15 cm &b. MK 1 HIEREG X 2R
ST EE AT ML YA R R A% KA
KA .

1.1.2 ##

A WS A Sk T2 T, HAb2
ZICEIMTEERIE 1 s, IR A LS,
T 2 S IR X 4 W) R BK, Sfl H B AR TE &
PR s SR A B RAFE N, BERRR
R 200-400 H AN A 1E R 40 R AR BRXT 4R
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Figure 1 X-ray diffraction pattern of soil samples.

R1 WRKELULFEZTESN

Table 1  Albite chemical multielement
%43 Element & Content (%)
Si 31.44

Al 9.74

Na 8.59

Ca 0.73

K 0.10

Others 49.40

1.1.3 EFE

FREEAOFREKEREQL: FRE
3.0, HHM 10.0, FALH 5.0, HUIE 15.0-20.0;
PP G SRS (g/L): 4~ E 3.0, & 10.0,
AAbEN 5.05 IR (g/L): FIRE 3.0, K
4 10.0, BHIE 15.0-20.0, B4 1.0; B
BrFed(g/L): FNE 3.0, AW 10.0, KA
1.0 LA EREFRIE pH{EHI K 7.4-7.6,

1.1.4 FERFNE

AR B, R R AR
FRAE AAeE. B, Rty EilH
75 ZHE DNA $2H0AR &, L K AEY R
AMRA T ; PCR RGME, TOYOBO A, fHIR
Wi pEes , WINERR AR AR A 5y
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JtEETE, REEERBAER AR AE; 73
R EZRIK S, B = BT A PR ]
BRELIRRG IR, TR WP
PCR 1%, Applied Biosystems 23 F] .
1.2 A%
121 BEHMSBESAK

FREL 10 g TIEFES B TR, A 90 mL
D A AR & B W 1 & RN N
S3ES, WHE 30 min, W EVEW, SR 10 f5
Byl (107, 107 F1 107078 AR J5 55 FigAi It
B8 T 30 °CHEAAE P45 5% 48-72 h, [Al—Fi Bt
JERE 3 4R RIS E R B S
FE 0,22 S RO [R) T % i AT R e 97, A
ARERAE, BB WS T WS B A R KR S
FiE AT A . PR S R TR, $ERD
TR RIS 30 °C. FHh
150 r/min AYTEIR$EIK & 4L 48-72 h, {17
T 4 °CUKFE N AL £ 1 .
1.2.2 HEHIFIE

WU FWA BILL 1074, 107 A1 107 F kR
B EE RN TR0 R R L F BT 30 °ClE AT S
F% 48-72 h, [Al—MiBER I 3 VAT Bk
BUER RAF AR AT B 5%, B4 2
) TR PR T S 1 15 7 ik vh A2 5 9
123 MBEFIREER

FREC 1 g BN KA BT 250 mL B2 HF,
A 100 mL ToeMil s 372k, L0 24 5 mL &
W, R KOG W, iR 3 REXR
R, 30°C. 150 r/min 3% 7 d J5 I5E H K $
BB e NP,
1.24 BHHEE

1) TEAFHE VLR

WET-A B EEEA . Bt R/ANFZRE
FRPESE, PRBUD R VR TR 220, MR, ¥
I 2 0 Y 0 0 BT AR T AR B AR 3

q:%?ﬁ[lé—lﬂo

2) A AR

sl AL A DI AL L 2 A S
TER KR . FHIELD . V-P. PSR ER FIONE & I 5K
B, B WA FRA AR AR, BRI By
S CE AN R g s T ) U

3) 16S rRNA H&[H ¢4 K ] F¢

AR DNA  $& B £ 52 A 14 L
20 DNA, #JJH 27F (5-AGAGTTTGATCCTGGC
TCAG-3")Hl 1492R (5'-GGTTACCTTGTTACGA
CTT-3")5|#)3k17 PCR 3. PCR WA
DNA 4% (200 ng/50 uL) 2 uL, F. FH5I
(10 pmol/L)#% 1.5 puL, KOD One™ PCR Master
Mix 25 pL, ddH,0 20 pL., PCR S )i 514 98 °C
10s, 55°C 8s, 35 &ffi¥; 68°C2s, H 1%
BN BRI L VKR PCR =%, A Sanger
PR HG P, 45 Rk A1 DNAMAN
PEHATPHELL IR, KPR )7 SI7E NCBI £d 2
HiY BLAST Hoxd &8 th k17404, 3778 MEGA
11.0 AR R R BT
1.2.5 HKEFFHXE

1) A

FEA4 N E R P R IA SR SR B A 5 mL %)
BOREFR 12 DA, o35 E TR 10, 15,
20, 25, 30, 35. 40 °CLI L5448 150 r/min (1)
fEYRFEIR FHEFR 12 h, W5 BRIV EBE (ODeoo 1) o

2) ¥k pH

FH 0.1 mol/L B & A8 Ak 1 ¥ W AN ER R 15 W
TBARRE SR B 1R pH (530 3.0, 4.0, 5.0,
6.0, 7.0, 8.0, 9.0, 10.0, 11.0, # A 5 mL %}
BOWEEFE 12 )2, & TWRE N 25 °C. %%
A 150 r/min APTEEFE R E3E SR 12 h, W€
W ODgoo H o

3) #hikE

TE 2R TREF B MR A 355 3% 2 v 43 il A
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0.5%. 1% 2%. 3%. 4%. 5%. 7% 9%. 10%.
15%H ) NaCl, & FiRE R 25 °C. FHHlh
150 r/min FYEIRFEIR BEEFE 12 h, JE R
OD600ﬁO

4) PR R

B 5 mL 3PECH (5535 12 h)2l 3 R A K
(94 P A I R IBAAR B R 0, R 48 R A% i 40
124 100, 125, 150, 175, 200, 225 r/min, &
TAREE Sy 25 °CITEIREE R IG5 12 h, D& B K
f) ODsoo A

5) WL

AN 1% 2.5% . 5% 7.5%. 10%. 12.5%,
15%X BOH % 12 h) 2l A KB 4
HE A PRBARE SRS, BT 30 °C. %
A 150 r/min APEREE KRG IR 12 h, W2 R
[ ODgoo 1H. -

6) WK L

1E 250 mL HEIEHH i A 50, 75,
100, 125, 150, 200 mL 7K i 4 RE 28 1
WARSE IR, FEARBOT & TR 30 °C ¥
A 150 r/min PYFEIRIEIRIG SR 12 h, W2 K
) ODgoo H

DRI

SrRICAH R . R . RENE . AR . B
K 2B BRI ME—BRIR, B AT 53R 12 h)
AL E IR N 30 °C, #5# 4 150 r/min
AR KB 9% 12 h, I B ODeoo H

8) A

oM CAGEIREN . IR Ee . Afbdr . TR
BERR A 8k . BOIMR . BEREEAE R ol — AU,
BTN (R 3% 12 haiE o B THRE N
30 °C. %3 H 150 r/min WIEIRFEIREEFE 12 h,
2 B ) ODygoo 1H o
1.2.6 HKfzMNE

T 100 mL ARG SR BN A 250 mL #EE

R, TR IR IR pH H M 9.0, FE 121 °C
K 20 min, WHGH#EW 5 mL & FFEN
150 r/min, WRFEHN 25 °CHYMHIEIRK b7
7%, WE AR A B ODeoo fE. o
1.2.7 BE#HMMKAERZMN

TER R AR A KA N AT S5,
D2 R 2 T R P ) 8 e O R B A T T
PRAE RS A8 A 1 43 A O .

2 ER59

21 HEHEBSBESiFL

LA B R R AR SR 5 2y
Baifh, RIS 30 BB . B . Kb R
FRUEAFAEZE S TR AR, RHIX 30 BREAHEFTE 5
PR AW AR SR BRI )E, TE s 9 MRAE
AR MR, XX 9 MR TS TR H
I E ARG SR A P o R, AR
% 2 F/n. JC-1, JT-2. BF-2, JW-2, JC-2 Al
LW-3 iX 6 BB IT7E R A e ey 15 397
100 mg/L P |, 3B 6 #REAXH KA 19IR AR
Belf. Hop, BRE JC-1 REER PN TS
214.13 mg/L, XTIZEE AT KIEA I T H N
Ko, e & R AN e % /2 24.32 mg/L,
KIS EA(214.13 mg/L)H H iR P A0S T &
X2 HRPHETEE

Table 2 Sodium ion content in bacterial fluid
BEtK B YR

Strains Sodium ion concentration (mg/L)
JC-1 214.13

JT-2 163.28

BF-2 134.76

JW-2 134.87

JX-1 60.98

JC-2 147.00

LW-3 110.34

LX-4 99.97

IX-2 89.74
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TR T 189.81 mg/L, HE—HEMIH kK JC-1
YRR AT 1 53 i SR AT o DRI, e B T bR JC-1
VER S E R IO I A F5 1
22 EHREEER
2.2.1 FEISHFE

PRPR JC-1 7E4- PUE B8 1 R [ AR s 5 5 B 1Y
DR T A FAE S R TRLARARRAIE , dnf&l 2, 3R 3
FIER o BRR JC-1 16 B AR BE 37 3 E A 7% S 7L 1
o, BB, hEskse, RimwiE b, e+
WA T g M BB A B 1.0-1.5 pm, 58
JE4 0.8-1.0 um, R RFER, TCZFAAHE,
AIEME, AE P EOEREAELE, IR
R R A

2 EHkJC-1 B ASHEE
Gty E=ETqEN )

Figure 2 Morphological characteristics of strain
JC-1. A: Colony morphology. B: Biological scanning
electron microscope.

A: WKL, B:

222 HEIEAELEFM

MRPE CH AN R % T ) USRE
Bt R A A, BRI g R LR 4,
FPE IC-1 P iE kil . o S ERE . AR,
FEALE, AT R A, AT A AT R AR A
SRS, AN BE ) FH A A0 R R, A
FE ) P o6 25 W AR ER 1 B M R B = ) -

*3 EHIC-1 HESHHE

Table 3 Morphology and characteristics of strain
JC-1

i H Project
JEAR Shape
Bt Color

251 Result

[FJ¥ Circular

7.9 Milky white

#E ¥ Transparency A& Opacification

1% Edge 5% Orderliness

FRIMPRAS Surface state {1 H. /61 Moist and smooth
JE 75 Morphology 46 [ #FIK The short round rods
KB Length (um) 1.0-1.5

FEHE Width (um) 0.8-1.0

HRRE G

Gram staining

Z£4 Spore -

JEfi Capsule +

#fE Flagellum -

+: H; -
+: Yes; —: No.

x4 EHRICIEEEUTRER

Table 4 Results of physiological and biochemical
experiments of strain JC-1
WX T H Ttem tested

Ak = Hydrogen sulfide

W i1k Gelatin liquefaction +
i & fb Z Bl Catalase +
TEM K fi# Starch hydrolysis +
H3E2] Methyl red +
Voges-Prokauer -
PR L Citrate +
W% M & % Glucose fermentation —
WM &% Sucrose fermentation

MR 25 5 Result tested

+: BHME; - BAME

+: Positive; —: Negative.
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16S rRNA & E F 54 7

FIH 16S tRNA 5199 80 r, 153
FEMIR L R B2 1500 bp, TEEZEHAEY
B2 FE b O AT B RR 0 B R T 41 B S
NO001101, Xl 7 2% 5 Ho X 4 7 3 76 MEGA
11.0 R SR R G L ER, WE 3
Ji7R o A JC-1 5 Acinetobacter johnsonii ATCC
17909 MMM i, AR Riik 99.93%,
S5 5T AR AE A AR B A ARy E — 25 100 B R bk
JC-1 N LA S (4. johnsonii)
2.3 HERKEFMEE
23.1 REMN

ik 3 3 5 M TR AR %) 7 AR A 4 P 3 T 52
Ml B AR P A4 o DU A TR BE T bk JC-1 1Y
ODgoo 1H , ZHIRE S ODg (HRY KRR, W
&l 4 T 78 o ODsgoo (ELFE A Tk BE 1) T i 2 B SG 1G K
JE /NS, 10-15 °CHF ODgoo [HEL /N, RIR
IR T B PR T T M AR BORT PR AR K P 8

2.2.3

Gz, WHREGER D 15-25 °CHYBEE il 5 1
H ODygoo (E2 WG K Hsb s #a AL e, 7 25 °C
B} ODgoo (EIE BN i R, I B B Mk A e i 3 e R
HA KRS IR 25-40 oCHY il 5 165 i T
ODgoo THIZ Bk /N FAAE , 7216 B Y HE A
TR AR FH T P 5 3 o v S8 AR A A Dl
55, dEMSBOARAKZE . Fit, B#EH 25 °C
VENEEFRE M IC-1 M HaEIRE .
2.3.2 #1% pH MM

pH SV B A i R S A W) R o e
HA A7 R 5 i A= D36 P o TE RS SRR R 25 °C 4%
T RFERIG pH XTRE IC-1 LE KA,
5 B o pH 3.0-5.0 B ODggp fH I 22 21 1 B
W, % pH HIEAE AWML K pH
5.0-9.0 B} ODgoo (ER I, 7E pH 9.0 A K
EH ODgoo IR, BlE#E pH (EAkLLIEHY,
ODgoo TERS A FRAK ., BRI, HFF pH 9.0 =5k
PR JIC-1 A K HiE pH.

95 |Acinetobacter johnsonii strain JC-1 (N000110I)
991! Acinetobacter johnsonii ATCC 17909 (NR 117624.1)
74 Acinetobacter oryvzae B23 (MH071139.1)

66

54 65 4{:

—_—
0.01

3 EHJIC-1ETF 16S rRNA EEFIHENREZELA BN

Acinetobacter tiernbergiae DSM 14971 (NR 117193.1)
Acinetobacter courvalinii ANC 3623 (NR 148843.1)
100 4cinetobacter vivianii NIPH 2168 (NR 148847.1)
Acinetobacter albensis ANC 4874 (NR 145641.1)
Acinetobacter antiviralis KNF2022 (NR 115739.1)
%6 -Acinetobacter calcoaceticus C1 (KT634059.1)
EEAC‘inembacrer nosocomialis RUH 2376 (HQ180192.1)
75— Acinetobacter seifertii LUH 1472 (NR 134684.1)
Acinetobacter gandensis UG 60467 (NR 133953.1)

Psychrobacter immobilis ATCC 43116 (HQ698589.1)

S5 N GenBank B & 5,

7 8 EROEUE R bootstrap {H; AR/ 0.01 AR 1% IR 2 5

Figure 3 The phylogenetic tree of strain JC-1 based on 16S rRNA gene sequence. The serial number in
parentheses is the accession number of GenBank; The values at the branch nodes are bootstrap values; The
scale of 0.01 represents 1% difference in nucleic acids.
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Figure 4 Effect of temperature on the growth of
strain JC-1.
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Figure 5 Effect of initial pH on the growth of
strain JC-1.

2.3.3 MERE

YIS 0B X R AR A KA S, T8
BRI 25 cCHIRIAG pH 9.0 YA F RS
MR AR JC-1 AR R, W 6 FiR.
ODssoo {1 Bt 25 55V 82 114 335 R 52 3 SE 488 U i/
HyRaH, BERHREE N 2%HF ODgoo F K, L4
LN AME i7 R BIAR XA RS, TPk JC-1

AR B R, PRI, R 2%ER Vi VR A R bk

JC-1 AR s ER W B

234 ERFFIEEIFI
ORGSR AR R AP RS B K

DR TEESFRIRIE S 25 °C. ¥Ih pH 9.0

DIRERWREE N 2% 554 T IR IEHE R O T bk

JC-1 AR Mg, Qi 7 Fis o 24443 4 100 r/min

0.7 °

0.6 /
’ i/}

0.5F

0.1F

®
i-:\?“\‘Q_Q_\—#Q )

01234567 8910111213141516
Salt concentration (%)

0.0

6 EIREMNE IC-1 EKRIFME
Figure 6 Effect of salt concentration on the growth
of strain JC-1.
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Figure 7 Effect of rotating speed of shaker on the
growth of strain JC-1.
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It ODgoo fHER/IN, MR HEFREEP AT /AL,
MR AE K BN 18 5 % 3 AE 125-225 r/min B}
ODgoo THIEK, by 5 37 He b S B = 3G
MRS TR W B i e AR, A KOS B4
FEFEIR G R 150 r/min B ODgoo [EIR K, BLET
RS SR RS R RR TC-1 T840 feh HLIG 5 3 ep
ARTERL, WRARREA RS, Hit,
VTR RS K 150 r/min VE N e B R 6
235 HEE/NEIE

BE SR S R BT S T T SR T
FEHE . 7ERSFRIRIE 25 °C. WIth pH 9.0, £hik
BER 2%DA K FE IRES T 150 r/min 195544 T 8 5%
LD XK JC-1 AR g, aniE 8 iR o
ML E/INT 5%, ODgoo {8 I 25 22 T e ) 3
hm g, RSP M EWE RS Yk
PN 5% ODgoo IR K, BRI E S 5
AU BRI N TR R JC-1 A4, Aoy 20 R R 3 A K
MR KT 5%, B TSR B R
FEHEE LI ODgoo fHIB/IN, TARRA: 32 230
H R T, NI, LR RN 5%IEN
AR

020

015

0.05r

000 2.5 5.0 7.5 100 125  15.0

Inoculum quantity (%)

8 BEEXMEK JIC-1 EKFIT
Figure 8 Effect of inoculum quantity on the growth
of strain JC-1.

1809
23.6 EB=EHIZM
8 YRR RE 8 52 M) YRR 1% % 5 AU I T i

i, IO TR AR AR K7 AR g, 7E 85 3R IR
S 25°C, WG pH AN 9.0, RIRIEH 2%, 2
PREEHE R 150 r/min DR R A S%IEET
PRIT R W S bR JC-1 AR K52, i o fr
TNo ZEWEA 50 mL B} ODgoo [HIEITF 0, Bk
JC-1 JUPARRAE K s 2 100 mL/250 mL B
ODgoo (EF K, AT BARE JC-1 TEH2 IR shVE
T SR AR IR T B I U T R A s REIR
T {E 125-200 mL B} ODgoo {HIZ #8/N, BEATTE
PEIR B5E 5 T S EHEER NBA TS BUmR A
AR, SRR SR B A S i, T
PRECR DL PRI, B 54 100 mL/250 mL
VE R AR A B T
2.3.7 WRIERISI

WRIR A A KT B S FR R, AR
3 — FR A G A B A AR R K A BB A LR
BA ATt A B KB R ER IR
25 °C, WIhh pHAE M 9.0, RV B 2% . #2
PRI R 150 r/min, N 5% LRy
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Figure 9 Effect of liquid loading on the growth of
strain JC-1.
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100 mL/250 mL A5, 43 3 DA AS R 2 0 A9 ik
VEAE hy YR A B 37 35 o () M — B U R % O Do
B, ANl 10 ProR o DAH 8 B R o 280 05 CHROp) |
TR FURTRS () M BRI ODgoo [E %A, T
DA A R (LR ) R4 TR A i Y 55 77 P AR T
) ODeoo EAHNT 1y, Forb LA IR R B Y5 Bsf
f) ODgoo fEIR K. BHIUL, FEREA PIEAE N TR K
JC-1 A=K R R
2.3.8 SRIRAIS N
RESEMAEY AR BEITTE ., AN
SPFURBCRIR , W HEA s R Rt B
At TESEFRIREE N 25 °C. WI4s pHAE R 9.0,
ERWREEN 2% . FEIREEH N 150 r/min. ZE &
5%, WA 100 mL/250 mL DK A N EAE
ME—RRIEII SRS, 3 LA AT ) A
TR A SR I T A E— R ODgoo THRI K
AN, i 11 PR, DREARER . SRR R
FAEIRET ODgoo (HYIHET 0, WML AREAER,
[Fi) o} SR AL PR R B 141 Ry sk R s bl LKV T
EIRME, FARTEIZIAEE TXELIA K s DIAH IR B
TSR A e I RIRRT ODgoo TELARXTEL /N,

020
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Figure 10 Effect of carbon sources on the growth
of strain JC-1.
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Figure 11  Effect of nitrogen sources on the growth
of strain JC-1.
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Figure 12 The growth curve of strain JC-1.
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JC-1 A K& TR#I(1-3 h) . XEAHEG-11 h) .
FE W1 (11-14 h)LL g T- A (14-24 h)iX 4 4~
W1, MR EO A K R R, W P Al
TR E
2.5 HE#MMINKARIN

FEEAR JC-1 WIS IR 5500 F AT s 1
B s, WE R R B AN e T
228.77 mg/L, AHLCAAAOL AL T AN 25— ik B2 S
T 14.64 mg/L, UMmRAEAERKFF TR IC-1
BHRORE B R AR A EE K
A AT X TR HT, W 13 FR.
& 13A R4, 78 25°-30°22 [[ Xf W AR A
ST B B, WTECIE 13B AT, EERR JC-1 1
FH G 81 A 632 DX 0] ) R AR 0 i 32 BH S A1
AN, TE 200-25°F1 40°—45° 27 [A] 4R A7 RFAE I
SRR, RGN A 08 S AR 25 4 1 2
W, Wbk IC-1 XA B e .
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B 2R AR N 2T AN ST IR JC-1, Z IR
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K F KA ok A I F I 0 75 B — TR
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Figure 13 X-ray diffraction pattern of albite. A: Albite. B: Albite after strain action.
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LY AN A A BRI A AFRE ST, RIS AT
TE T o i SR A K R S AT DA SR Ml R
W HA — s i 25 1EPT . e BRI st 3 A A
H i 3 280 T 7 A5 R W Y D R BT T AJ-3,
RIRILXT G B05 7K 1 525 3 90.93% . A
FE T B AT DL M A 1 2950 0 R S AT B 4R
TE T LN U

WEME K a2 EE 2 H RN, K
SCRFRIPR JC-1 AR KRR R T T T TR
pH 252 25 5T . AR S5 A W) K4+ B 45 #4 i
Thg , 1R MR R 4 1 AR PN T AR JC-1
() 5 AR B ok 25 °C, IRiE pH fHM 9.0,
LA 55 R AR PR EE T #R A AT 1 A ORI
U TR X PR BT A iy P, X 5 IR SR
B FRRE 8, 59D RIE MR IR R
JEFT pH WEAT 25 o Fhvie BRI TR 2 0 A
PIRIER AR A Rm, ERBIHRET, Wik
SRR K EM,; ESBIHET, |
PRI N K 5y 2535 e, DI HE 30 0T BE 2y B B 42
HUA TR RS R85 18 38 A X, A9
ARERARET, SR, witkJc-1 K
I AS K, TR Z A )RR IR B AR K
W, Bl 2, 7EA K R R A S
JPR, AEUAF N b s 3% v 78 3R T R Rt 2
TR, AR JC-1 AR 2 BIPIH] . HR RS ORI
AR R A SR I AR R 24
PEIRFG AR AE i, BRI h R R R
e H AR 5 E R i, Rk JC-1
KB AEA RORAS . B A AU IR AR A A
KT B TR UR, BN R A 0 40 P 1)
KT AR AR 5 2L, I S A B AR
Rt REE DY, RN & R R
BT . AR BACH D P 5

ZE BRSNS 5 2 A T B
ik B AN+ 3 R Ay B T T — MR K A

TR IC-1, WA ILIE A 2HFRE & BLZ A T
RS, AR, Q)5 E BT W
FAXH N L IRBA T . AR A IR 25 R B
INIZR T IER . AL AR AR, AT
mifb s, IR A, TR AT IR AR N
WU, N BE ) H 8 WE AN I A e IR, ANEE
R FE A8 25 W A R A P R i o A T
16S rRNA LK J7 41 ] HITR PR IC-1 Jy 295 ifh A
SNFFEE, I 2 i A K R AT N B 1 % B E
KW 3—11 h FExd HA K AT A, e
BAEA K A& IR 25 °C, WIhh pH 9.0, 2%
R, FEAREE 150 r/min, EREE 5%, X
T 100 mL/250 mL, 4 KRB EME—mIE, &
1 R A I — SR
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