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T A R R fERE AR A T b, P A A A R BUR KPS R
Z AN, XK T @35 - B3 12 (GCIMS) it AT 23 B, A6 H i 30 7l 52 8 (K5 1 R
oA 0.5 pg/L)A. Hakulinen 2B i PR 4207 A0 R S 0 i b FRAT ) FIACHE T B K, 28R4 Ab F1L Y
K | ARG SRR I A AL R A T AR A SRS PR A DR T A B, S
FAAYI 2T CO, FERASLMT, SNt IR I B0 5 e Xt b B+ 5 W (PCP)
A E BRI, Hendriksen U5 25 L 0, SEOI0 4 A AR T 2 9 01 PR 400 9 i i e
SN FEE SN R AOIE AT IR T L B A TE MR [ e AR . SOV g i 4EiE T 10 4~ H J5 PCP
ZBRRAT IR 99%, A 94%f PCP 5t a4, A=W 3 in 15%; 1M 78 A< i #4654 1) S 1 #5% H PCP
M EBRZEHA 32%~37%, isfi A faE, & 1A 20%0) PCP 2 a i, EWaiaigin. [\
B, [ B s 17 4 Fh S A A BREE PCP B3y 95%, 17T A N 5 26 ¥ 1) % HE B 1oz 45 H PCP
2R A 619601, S5 RRHA, AR N — AT R, AR T — N VE A,
77 e A7 S i v 8 A A 0 3 ) o 2 W I AR A, R T S P B T I Ak 2 TS MR I
e Z AR, R, SRR IEA AT B S i A

HAE & F ik RA G AR BE, — T AL T2 0 oE, AT & Ay
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1 HEAREEFRIER UL

et/ WepElg. L™
NaCl 1.0
KH,PO, 0.2
NH.CI 0.27
MgCl; * 6H,0 0.41

KCl 0.52
CaCl, * 2H,0 0.15

FESRIEB AR, ST K, SAJRAE Np-COx(4 © 1, vIV) U IRY R 513 60°C, TMA L
il 22 S, BEPE 24 h, (2 S A AR IE D 15~20 pmol/L, SRJE A NaHCOs, i
W N 2.5g/L.
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B J v (0 B A I AR B R A E R T K AL B, 15 R pH T HCLE T 7.0~7.2,
FIH 71 K (Resazurin, 0.5 mg/L)E Jy S AL S5 45 7R 7, 4 BIHE 100 mL i 2 H oA 50 mL 55
FE3E, A 0.8 mmol/L MR ERREAVE Rid IR, WRIAT 25 5ol No-CO, k(4 & 1, viv), SRIGHE.

B IR B i AN BRFRVE R B IR AN BE R, FLBe &Mk o 10 mmol/L, FJCHEESTH g A —E
B Hy fHH W E F 7.5 mmol/L, 40 7% 2 A & Pl AR 2 ke i R R
(Bromoethanesulfonate, BES) FIEH IR %E, L2k 43 5o 2 Fil 4 mmol/L, 8P 1 mL 54 ¥k
AR, T 30°C PRI 37,

1.3 HHAHE

e — e S, BOR 1 mL B S, gk Ad S B AR G st 2 @ m k1 1A

B R IORE S B0 4 B A #7(10000%g, 15 min), FHBERRERZE 0 (pH = 7.4)BEi%, 2R
JE EBR TR T IR KR, HSCRR TR B9 05 50 B S A O DRI | 2 A R L AU
B ot A S SR R A B AL SR SR sk b A T . A 1R L R P R BT B 2 = kst
5RO BME, HAXR R 2 /N T 10%.

FIRZEEHRICH 16S Fl 23S rRNA SEZ AT FRIRET XA W s BEUEA T 20, R R 4T
6 XA IR % — 9 EUB 338, 7y Bk H A 51 HL5 16S rRNA H #M# ARCH915 L) & DSV 1292,
T BRAET 340 A 7 EFAEAR Y Biometra 23 F) .
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21 SEYBiS4FHE

FE R IR S PG FREKAE il SRR AT T A I S0 5G . i, AR Ti(Im A= mifk
WA A 3 DR T L3R e ol o B TS PR ARG R A 0.8 mmol/L AR RREK, 2,4,5- =4
T3 () RS B vk 5k 20 mmol /L, A= B St AR A 1 R
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PIPERE S (1) i Ti(D) SRR 2 @B B, FE IR A MY, JOmA Ti(ln), 7eRH: &
PR AR SR, — e AR IE 2 @M e e, ISR T Ti() A3 sV 5 R A 5 5
YRR IR E P REW, FEiZid b Boa =PI . (1) At K e b A7 i b Sl e th 3
W, K=Y e R A . BRscsRl], — 5 p i 502 th T 6ok Y po RUsHE
MEHER.
22 WEMEBNEERYE

TEEAT Ti(NDAE i s 5R B B IR Rk vh, BN AR R AR M B ISR BE IR, AT 1 I o A v 1k
AP R A B ZEORANE 2, 3 B, AT RUA W, fERIIRAY 2 d N, INERRR A9 2R
e, RREA A" Mg, WRRAES™E, A AR B X BB, 7R A, 1
PRIV BETT AT [, JF Ho As N RR AN R G, I IS T R AT, = S W B TT 1A T FE.
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REIRR. W, 78, PHAPHRE /mmol -L™!
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t/d
B2 METBRTTEEL . R, L. B R b i 28 s il

2.3 EYBSKHIERT

WFSE T TURD & — A il 705 A 4 e S R A s i, AR B S0 2R LT . S s 4 SR
B, FER;FRIL IR 4 mmol/L BES AT DA A 3 2E 9 i B & VE . S8BT T A BES [H]
BF, W0 Hy XRS5, 25 SRR H, 580N A BESHHLL, [FIEMINA BESHI Hy HASBEMIR
RS HR, FEREFRIL U 2 mmol/L M EHIRER, RV AH IR R X AL W i S s . 25 SR e Bl
BHR ER () A7 AE 23 5 Z0 b 00 IR A W P P S T, ol I 0 M e 2 90% L 1. i A BESHY, T
il 8 1) T R PR RN AE, RTIT, FESLE R, B WA B G AR =k, AR R P
Tt HRR AL B A AN K, (H R 1 VA 3 2 a1

USIEH TR ER A 2 A0 ) DN TR R 1) e e i, (DR FR R AN UM TH AR R . oo, ik —
BWITE T BES 5 H, A1 SO3 H MR AT 2k W 0 SR AR O S M. 6 85 5 S rh s A [ 4 1
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t/d
&3 S AR T S AR AR RN A W A A

BES. H, f1SO; , RRIMALG RN 2 Fis. EARFMAAEWEN T, MEEs R, —
JE I [R]J5 BOREEAT 20, 0 Jd S B A AR o8, 4 2R Ak 2 Jms.

#2 ZEEBBEK M AR Y

iy ® . -
BES o v e /%7 CHa/mmol « L™ Hy/mol « L™ BifeA/mol « L7
4 2
- - - 15 0.08 0.04 0
- + 0.8 0.04 425 0
- 126 0.52 0 182
- + 10.4 1.08 2.52 173
+ - - 48.2 0 0.35 0
+ - + 56.1 0 3.82 0
+ + - 14 0 0.64 1.64
+ + + 13 0 3.91 1.67

a) MIESHAEREFR 10 dJG AT, R Ersl 8 = UG IR i 3MHE; b) “+" FORBINZL G, “ " FRABIMZAE Y
c) MRS 43 KA =AM AT R RR  d) BRARY 9 WA P A B A S Y HLS 2 B

I A P ARG AT e DA, Y REFR RO A BESHE, AT BB A, X3k
] BES AT DL SE 410 A M iy 7 B Be TG k. M85 38 3 v hn AR IR ER I, 2B BL IR, B
PR R A AEAS Sl = BGE A/ L, B AR G A8 S0 P B Rl 31 S0 2k, (RZE P ISR
FHAT SR AT DL Ak SE T T

MF 2 AT LIE H, Hy B AFEASGE B 0 46 = Tl A O e S0 M, S Uin AL 4 mmol /L
BES {2 mmol/L Bt BRER T AR i B SU0R . ST BRSO AR Eb, TR E A S W R0 47 I 3 15 A 48
588 58 SEAE .

FEREFRIEE M 10 po/mL 5 &R G A sZm gAY IS VE R, K il 80 AE Y58
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A IS V.
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AR ALEEA Ti(IVERJFER AR = 5L AR KA, #IOB SRR 328, |/
IR . BERK A AFF R, a0k 3 s,

3 RA R R
TE 5 T A SR b AR T L

B AHXTE 5 50% — FERYE FTAIRE e sc 2 R
BES HmRER
o 0 . _ _ EUB338,
DSV1292
13317 40 + + + EUB338
liBiZ 25 + + - EUB338
KATIE 5 - + - ARCH915

HAIEZ) 5 30%, XFIEASMMAEDARAZ BES RIMH], HAHRRERXTH ™4 T 351
FOAMHIRLN. MEFFRIE P57 2 mmol/L FHERER T, 1 A INER 78 48 N HET5 S 40 M 5 H BT 1
B BN SRR 30%8 4 FIEZR 5%, [T DSV 1292 56 HEAT 1Y 5057 24 A5 ik e 22 B, x5 4 g
A DA R SRS 24 58T L k.

B S ST 25 AR BR A A1, BES MR ER A BEM X M2 E MR K. K
FEREWUE D RETS T BT 5 B EL 12 g 5%, I ARCH 915 #4F HEAT 5 24 8 ik B0 2 B, X T
AT RE N B 7= FEBE B, BES B 76 25 Z A i X R A iy A

ARG R, ST A B 0 R A W R, G DN R R T L R A D R S 3
LR, RS M IUT AR EAT, A A BB R B A R Ak e, EER A S R .
i R R I ok A 4 ) P SR e, LR AT BB TS, — 2 T A R AR I A R S E W =2
) AT BEAFZEXS B T se S R, o9 — A DR IR T B2 Y B R R A7 AE B, [m)— b A 2k P 4 e P 1
HL 97 1) pl 3 D 0 S8 [ B PR R 3 SR AR 3R . AE T — RIS 0, B R R i A7 A 6 I S A
F AR A IO, FEER RSO, B R R 25 B 1 e SR N i A T

Kennes 25 A\ M3 38 b A o AU 05 B A & W B B S 2 7 AR Akl s . 3 M A B 5
6 T 3 S 2000 o ol A B 8 S, BB B 0 7 A L 2 ) DG PRk 1y 3 ol 2 mi 19231, i
AT BESE PR BH R 8 1 A7 AE 25 (o 10 SURA: 10 55 Mk T 8 D T =2 [ % 40 A P o ) 5 4 B 1o A ) 1
Jii S . Christiansen 45 A RYHIFSE 45 5 3 3 7 — WS 4. ASBF 5 b 43 s 2 A 2k e s,
MR SRS R AEAE IR B A R AR B, 0 BEAIR T 70 1R £ 6 O S M R P R Ak . SR, X E 4k
RTEF I E AN RE M RIZ A . O Y BR AR A AAERT, 1 mmol/L 4HEREE 2 5 Sl E D
HIRJE L SAEF, RIEA 1 mmol/L Btk fFAemt, o= Azl aion. —Fhn] 6. A0 A e 2 Mt
S R — PR TRER R I, MAETE 1 mmol/L AFRER AT, SCRPMAE M AS BEIEA T 6% iR £h 40 5
BN, TSR YT 2R G5 W R £ 3 I R e A A 8] B nT LAy I, O HOS AR R £R 5 B R A He
191 o B 2 P RS . SR, A BEHE S G R R A D A I SRS R S R] 8 Bl 2B 9 43 T EA T
AIRE. TEZGLAE TR RN & R FR A, R FH B R W i IR R A48 i o R I S A W 4y
IE, ARBAT . HE i aE e SRS B AL G AT LR I A B, Ty 28cE B REEUE T
Desulfitobacterium, ‘E A 1J&E T4 22 [RBHMEFF R, 7T LUE ST 2890, (B RE R G RR SR 17EH
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RZH T, ARSI B I BRI R R, DU — P EE R 2 [RGB, OB S0E
PEX 8RR G ABUR, B R 5L P AR B IR £h 240 il FLE S8 .

SCRRRIE 1 55— 2 I S840 18 T Proteobacteria 119 837251, il FiT U 2 58+ R BF 58 45 S
R, ABETES AR IRV A7 AE Proteobacteia Y r IV 2E A 83K,

AWFFE oy B3 BRI ASE RO A e, T AR N BB AR 0 A= KR, (HANREAE g 1
BEOR, TR T I SRR T A6 I S R I FESE 2. B IR IE TP NI AE G, SRR ER I st S
kLT, JF H AW RRER RS A, ZEXFE AL, oA M B A . BT Esm
AR LIFAREF BB RO B, R, T DU s 2640 & W75 I S0 A AR D e - it
KRB AT RETE. YBRERER AR, AR B A PH R ER T LA BRI £h a8 J5t, (ELAN 52 ) 22 S 1 1)
S AR Se R T LA R 2y 8 8 B BRI R . RSS2 2 W BTG G
PRET A A8 S A E 4R L
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