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1 E. IS FIRABAKLA TGN, SEEARAKTREASEEMEART LA LERT OHA,
[ 869]) ihik by BLof &2 fKBR M4 K 2R /K (slightly acidic hypochlorous acid water, SAHW)#E 77 449 3L
BMAFARLAZAMFR. [FE2] NARFTHREELGRELES T 2Bkt S MRILBRE B4,
% 16S rRNA AR N 5t/ %he., dt—dd et SAHW. 8. @il BKMEA g 2R
R GRATH ATt fe B A AF AR . [4R] B4k MBH3-2 A&l TEBIANE, A2 REHN
20 mg/L % SAHW &322 h, H &3 #ERX F % 0.3 Ig(CFU/mL), A& E 4 50.10%; @ LA
(pH 2.0 2.5 F23.0). MR T HTHZE; BAKREZA 62.12%, BT HEHRKE, ABRRKEAL 2R
K F) 97.29%. (4548 ) m4AA & — R EA R AHZ SAHW B AR RAE A A 541 7 -2 R o9 H 4k,
MBH3-2 B AF A 3 & A A5 A B AR 69 7% 7
XA JLBAHE; MERMARRBAK, 2B %R, wddts; BA4H

Isolation, identification, and probiotic properties of lactic acid
bacteria with tolerance to slightly acidic hypochlorous
acid water

CHEN Dulan, CHEN Qianru, SUN Tao, YUN Xueyan, DONG Tungalag*

College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010010, Inner Mongolia, China

Abstract: [Background] The bactericidal hypochlorous acid water may negatively affect the
beneficial bacteria in the intestinal tracts of domesticated animals when being used as drinking
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water. [Objective] To isolate the lactic acid bacteria with tolerance to slightly acidic hypochlorous
acid water (SAHW) and investigate their probiotic properties. [Methods] Eight strains of
Lactobacillus were isolated from the traditional natural fermentation products in Inner Mongolia
and identified by 16S rRNA gene sequencing. The tolerance to SAHW, acid, and bile salt,
hydrophobicity, and self-agglutination properties of the isolates were examined. [Results] The
strain MBH3-2 was identified as Lactobacillus paracasei. After treatment with 20 mg/L SAHW for
2 h, the strain showed the count decrease of 0.3 Ig(CFU/mL) and the survival rate of 50.10%.
MBH3-2 was highly hydrophobic with the hydrophobicity of 62.12%, and its self-agglutination rate
reached 97.29% at the time point of 2 h. [Conclusion] Strain MBH3-2 with strong tolerance to
SAHW and basically meeting the requirements as a microecological preparation was identified,

demonstrating the potential to be developed as a new microecological preparation.

Keywords: lactic acid bacteria;

slightly acidic hypochlorous acid water;

1solation and

identification; tolerance properties; probiotics properties

HHiRE S IR AL e @HE . TSRk
JRHLE, ARSI AT DU s LA A
RE, MHEAIRE . Jor® Lo 25v55
AU FLER TR —FhRERI P AT R oK AL A A
KA. CREAINHADY, HAESIEN
AR B I E R, HAl
A Z MR E BV ERCE YRR IR, wF5ER
FH LR 1 S N ) REAE 20 ) 1Y) 18 M 2 b R B A
W, IR BB, R, JEmRER
FHA, $Rm- BRI E S NIRRT,

UCATR (HCI0) BN Ay o — Bl HAT 3R ZU A T
RORI S IR IR SR AL, Be 5 2R AEY R 7 &
A ONE, IR LA, TS ES . B,
WA R W R B R R X o Rk
(electrolytic process, EP) #1 9F H fi# 15 (non
electrolytic process, NEP), Hi fift i il 45 6 7
A RAMRELS 7y 2 B I FEIREE B2 080N , 75
TP B o AV F AR IR S =R S 1 s
25, BB AR AR E I ST VR FH 01 F e SR 1 Yk
SR, HHT, IR VZ N T R
N 3| YR < el (TP vit: |
THEEAREAIE . DFFERII, AR R B A
UCRBK T AEFEANPR IR K, o m] %

VESR KN, RESSIRAR S PIE AT TR AL
o, BRI I R,
PR SR K HAT AR T, TR KA IE N
A EWRRIN, 7E—E R Fdasxt i iE A
i R A TR o i A IF 5 2 B LR 1 H.
A RABRIN 321, BUA A FLIR BB TR
B PEFIR RS VR PO R R 5, BRI T
FiE 5T Hota AR DIRER R 445 . A6 T e RE
i 3% — 7€ Jot 5 W RE Tl IR 1 R S8R UK (slightly
acidic hypochlorous acid water, SAHW)) N
AR, P HAE R ST RS, AR
B 2500505 SAHW BhRVER T8 &7 4R
AT S R A

1 MRETE

1.1 ##
1.1.1 #&

2021 4F 8 JIREE B NS AR IX A KR
R FL T b B R s R TR A i 3 6 10 ¢
1.1.2 FZER TN

MERERE O . Ky . BE R, 4H
L R aEEE, TARRIHED R
HA R 5 3% S8 Ak S0 W T 1 1A ) 4

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4546 (YIS Gk

Microbiol. China

ARA AR ; PCR iAH . PCR 514, PCR
P4, bt R EBOERHE AR AR i
PREE . BRMREL . FIAIME . BRIRE M. B
TR BRAS A, 2GR A E], AERE Y Ay
Mradi,

i TAES, RN & AR A1k
B IRAE, Righ AR RS A R AR R TR
BUDHL, LR R PRI A TR A JER
SR I U SRR K A I 7%, i AR
et A PRA T ARG B E (L, SIBATA %
HRFE RSt RO Wb, ik
TR A BR A
1.1.3 EHFHE

De Man, Rogosa and Sharpe (MRS)[# AR5 5
FLFN MRS WA 352 () BL ) T 1228 SCHk[25] .
1.2 &
1.2.1 EHB T EEL

WRAER A E TG TS, i
FHAEBRER KRR 10 A5A5 LUBRBERR B, 43001l
B 107 1072 A1 1072 3% 3 B B9 BRI 0.1 mL
BISTRAE ST 2% PR E5 ) MRS [ {48557 5L
b, BRI E 20 min J5, BT
37 SCREFERIP LR 48 h, TEREFREh LB B
B B S IR S 0 o (0 B — TR VR, R
MRS HiAEFEFH, F 37 °C, 120 r/min PEFT
24 h MGG IR, ARG PRI AN TE MRS & &
Btk b, B3R 48h, HEATESLAL 3 R,
1.2.2  EHRBYRE

F MRS A5 757 3065 43 B 4l AL A5 31 (1) T i
F 37°C. 120 r/min #5355 24 h, ¥Feoe e G
W5 50% H i AT L 1:1 IRATE T 2 mL
g, RAET—80 CCIN AR IKAE 4510
123 BHHMVSETE

1) EVEESFRIE LR

S CHR[26]MER4lifb G MRS [ {44
R RIEAS

2) AT S FRIEIEE

FHAZ R0 PR 1~ T AR 9 B — T2 7% PRI 22 2K
WA L, @SR EEE TEMET
WEL, PRSP ER N, ZL6
R BRI

3) il S AL A e

FREEADAPREGE T8 A K R AT 7 B AR T %
WATECTHA 3% AL S 2 b, W
FEH UGB o A58 ™ L U2 71 R PR S
IV, A TG A VO 20 B R B S
1.2.4 16S rRNA EEF5 57 #

W 8 BB 4> BIFEFITE MRS WAARE TR,
37 °C. 120 r/min $53% 24 h J5 8 000 r/min &5.0»
10 min, WURAHNTR . B AR H TR ARG GH 2
—80 °CUKA, 1 Z AU R BOUEEHE B A FRA
F]PEHCEE R 2H DNA 47 PCR 4738 &l 7 . K
LA L 20 DNA - 4 Hia0) & 4 B4 v 19
DNA, H 5 uL #9.& DNA 5 1 uL 6xloading buffer
BA, #H7T 1% (Bt R B0 SR BEWEEE S L TK
HLE 120 V, HLIKIRCH 1XTBE, 25 min J5EUH .
HL VK25 R 5 FHEER R R GES , HAR i B iz
3 23 000 bp”,

SEEUR FLBR T SE N 2 DNA 1 it , ek
16S rRNA J:# 514 27F (5'-AGAGTTTGAT
CCTGGCTCAG-3")#1 1492R (5'-GGTTACCTTG
TTACGACTT-3")i#:47 PCR §"#4 . PCR Wik Z
(30 uL): DNA (10 ng/uL) 1 pL, 10xZ% ik (Mg™)
3ul, . FUFSI4#(10 pmol/L)4#% 3 uL, dNTPs
(2.5 mmol/L) 2 pL, Tag™ DNA ZZf§(5 U/uL)
0.2 uL, ddH,0 %M 30 uL. PCR JZ )i 2514 : 95 °C
5min; 95°C30s, 55°C30s, 72°C90s, 344>
i¥ 5 72 °C 5 min,

Bl P25 B AE NCBI M35 GenBank (4%
FEE4T BLAST 438, AR K3 5 AR AL A
WA F AR, R MEGA 11.0 9 &
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Gk B, HE R E SR,
1.2.5 FLEEEXT SAHW Wi 5

1) SAHW 1 %

et I L R P U R K & L, T BT it
IEL 6% IR A TREN AT 7040 6% MERTR, 4%
Wl £ 10, 20 F1 30 mg/L A B S S v v &
MK, BARESHEWNE IR,

2) AT R ] A

U TE-80 C KA TR 76 Y TR PR A R I T Ak
3%, 7 8 000 r/min 454 K &0 10 min, FdE 1
THW, A 10 mL K PBS %R FFXES O B
B, PRSI BOIMACKE PBS W, H
BIEVE 3 WIEHRGIRA, KWWk N
1.0x10° CFU/mL, BPRCHBER TR .

3) Tt SAHW FLER B 1) i 1%k

B HER BT 1:1 290 A 2 mL A
6] R BE (10, 20 1 30 mg/L) SAHW HiAbF
2 hP') BUESW 1 mL InA 9 mL S RIFI/EH
10 min J&, #ATRREERFEEL 0.1 mL ¥R A1 P4k,
DL 0.85%4: L K X BRAL, AE 37 °CIHIE T
B3R 48 he B TETE UG X B TE BUEE 30-300 F 5
TR TIHE, S8R X E M
1.2.6 THERMIKIE

W 8 ARPAF IR 1.2.5 oy il & X
%% Stavros P, LA 2% (IRF B0
R g AT AR pH {H(2.0. 2.5 Al 3.0)AY
MRS AR B3, 37 °C . 120 r/min 1535 24 h,
FHRIZF MRS [E KR F2IEF 37 °CHF% 48 h,
MEL AN A AE AR A KIS, RFIJCHE MRS

*1 WERMRIEIKIRESH

Table 1  Setting parameters for SAHW

Quality pH NaCloO set HCI set value
concentration (mg/L) value

10 6.42 66 38

20 6.44 42 29

30 6.43 30 28

TS FRRAE 2 FIXTRR, MIRE ODsos {BL, ik
HE TR T 7L R T TR A
1.2.7 THAEEN KIS

W 8 AREATE AR 1.2.5 oy il & R B
ST DT, 2% (RT3 pht
AT 0.3% (i AR B0 HER /) MRS ¥ A
Brgederp, F37°C, 120 r/min $53% 24 h, &
H: ODg3o fH - RIS R BRI T 0.3% (A
FUMBORRER R BE 1 MRS A EE S , 37 °C
FiFE 48 h, MG AR LK,
1.2.8 BR/KMENE

¥ 8 FREFE IR 1.2.5 Hporikil &, L
PBS ZEMPRAE Ras FIRTIE, B4R BRI IR T
F5 5] ODegoo [HZIH 0.6+0.05 (Ag)o K%L 32 1k BE 1Y
W 4 mL it —H 2 0.8 mL Ji5 & W€ 2 min,
B 10 min $1750 )2, BCFJZKA, T ODggo fH
(AP H A (DI K

HkPE(%) = (1 —%) %100 (1)
K A IR A S ZH 2R
A1 5 B AR

129 BRBgEINE

W 8 BRTEHRIE 1.2.5 th vkl &R
LI PBS ZZ AR Jyas Xt R, K 4 A4 B v
JEE T F)] ODgoo [HZH 0.6£0.05 (Ay). BT 37 °C
KT RS 24 h, FFAEEE 20 4. 6. 12 Fl 24 /B
WS SR, WAE ODgoo T (A)PY . #AR ()1
LR BB F R R

FLEER R (%) :(1—%»100 @

A ACH B IRRIIRIBOGIE ; Al t BHE SR
WA
1.3 HIERLIE

AR EL 3 K, I B EbR
WEIRZFIR, [ Duncan ¥ ubfT2E 5 0 E 1k
A3 HF(P<0.05), {8 FH SPSS 22.0 #fA X I K it
P800, #H Origin 2018 %11 742
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2 BER540

21 ARV EESLS
2.1.1 EEFLELHER

DR AR BRI AT R I, KRR ALY
107", 1072 R BWAE 5 A CaCO; (1) MRS BflEHE

MBH3-2
1 WMEVHL S BEERSHE

Figure 1 Morphological characteristics of colonies isolated from microorganisms.

®2 WMEMEFERSHIE

FRIE TRV A3 B AT, P LA 2 o B K
VERRHT AT 3 B R 1 AT S TR RN AR AN ey
BAANTRVE . 7E MRS [ER KGR Bk 7R Zeslifb
B3R, WARTRTE LA R 1 Fis . Ko e al
A5 B 1Y B T 6 T VR A TR AR AR, A5 R
# 2 PR,

MBH3-1

MBH5-1"*

Table 2 Morphological characteristics of microbial colonies

LR NGHESFE uRE i) Ry et B eI Y &
Strain No. Edge neatness  Smoothness Viscosity Colony color Transparency Surface protrusion
MBHI-1 HFF e il BRSO AW ik
Neat Smooth Sticky Milky white Opaque Protrusion
MBHI1-2 LS e Rt LA AIEW it
Neat Smooth Sticky Milky white Opaque Protrusion
MBH2-1 HSF it ANFHiH AR AW ik
Neat Smooth Non-sticky ~ Milky white Opaque Protrusion
MBH3-1 AHL ot ANFH R #EH ik
Irregular Rough Non-sticky ~ Faint yellow Transparent Protrusion
MBH3-2 3% AL A ERE) folids it
Neat Rough Non-sticky ~ White Slightly transparent  Protrusion
MBH3-3 AN KL Aot ANFHiH SRk & W] ik
Irregular Rough Non-sticky ~ White Slightly transparent  Protrusion
MBHS5-1 HFF e ANFHiH ENERC) i W] ik
Neat Smooth Non-sticky ~ Milky white Opaque Protrusion
MBHS-2 LS e A FLEAA ANEW it
Neat Smooth Non-sticky ~ Milky white Opaque Protrusion
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XiF 8 PRERIEA T % [ (AR TR IATE S, 45
JUNE 2 B 8 BREGH N H L [RPHE RS, ik
ERAFSITFAR , HES 5 2 B AR HE S B
SYRCHES, ARPEAAN S S F M, X 8 Bk
AT A FLER T T S RFIE
2.1.2 FRUASEHMIAIEER

Vo 3BE R Y 8 MR FLIRR B F R 20 31 5 3%
AL SRS, YRR, ke
FURT X 8 A PR AT A A e S PR
AR ERE, WEA S TAEYFERT—
B E
2.2 16S rRNA EREFF5 5%

X} 8 KR 16S rRNA JE[FE 7 PCR ¢4 1 7
HIE . G5 R BRI TEAE 1 500 bp 4B 5%
W, UL GRS, K S BLAST £
GenBank ${dig 38 R EHIZNE Y 16S rRNA LA
FBPANEA T e, it MEGA B R
SR EME 3).

3 AR, REE R BRI 3 MR 3,
Hrh MBH1-1.MBHI1-2 5 CIP 102980 4t F-[f]—

A3, A 100%, b & B FLBR AT A
MBH2-1, MBH5-1, MBH5-2 5 DSM 21115 &
Flal—43, MR 99%, MY,
MBH3-1, MBH3-2, MBH3-3 5 NBRC 15906 4t
FlR—53, HER 99%, FElTEEFLFTH
2.3 it SAHW ZLEREH AU IF 1k 24

J\BR LR B0 AN [A] ot SV 1Y SAHW Tl 32
FERE QIR 4 iR b2 SAHW Ji it ik B p 38,
8 MR TR A AR AL A 1 T 7 RHESUEL R A AR,
HAEFTRWE N 30 mg/L B Fr A AR A EUE
AR B AR, BOERIE 97.62%—99.98%,
LW 8 PRIATEI T vk I R AT 32 . Horr, 3,
f2 P MBH1-1, MBH3-2 7E 20 mg/L AbFE T KSR
DR B TR T8 XU, TRV TR RO B
B BRI A 0.34 1g(CFU/mML)PAPY,  BIFEE 3
H 45.66%LL . SR AR MBH2-1. MBH3-3
Al MBH5-1 1£ 10 mg/L WY IE T, B 7% 5L
{8 T B EITE 0.24 1g(CFU/ML)LAN, BIfEG 3%
H57.29%Lh |, RKHIX 5 MRFLER R H &2
SAHW HRET] -

2 )\ HREVEFESE

Figure 2 Morphology of eight strains of microorganisms.
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3 FLEREEMRET 16S rRNA EEFIIMENRGLER 155 NEUE I FERIE GenBank 18 5%
Ty 3 FRCTORESE 1000 KH A REWIRROY 0.02, FR-FHMETTRAEA 0.02 P25
Figure 3 Phylogenetic tree of LAB strains constructed based on 16S rRNA gene sequences. Numbers in

parentheses are GenBank accession numbers; Numbers at the nodes indicate the level of bootstrap values based
on 1 000 replications; Bar is 0.02, representing 0.02 substitutions per nucleotide position.
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MBHI-1 MBH1-2 MBH2-1 | MBH3-1 MBH3-2 MBH3-3 MBHS5-1 | MBHS-2

4 FEREERTE SAHW {45 R
Figure 4 Results of SAHW tolerance test for LAB strains.
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*3 ABREERMERMEREER

Table 3 Results of acid tolerance test for LAB strains

G = pH 2.0 pH 2.5 pH 3.0
Strain No. MRS FHL  ODsos MRS ¥4 ODsys MRS FHL  ODsos

MRS plate MRS plate MRS plate
MBHI-1 - 0.098+0.090¢ + 0.1010.010c + 0.1100.006¢
MBH2-1 + 0.158+0.009b + 0.153+0.014b + 0.218+0.018a
MBH3-2 + 0.190+0.018a + 0.190+0.013a + 0.198+0.008a
MBH3-3 + 0.173+0.012ab + 0.182+0.009a + 0.187+0.013ab
MBHS5-1 - 0.130+0.008bc + 0.1360.008b + 0.148+0.010b

+ ARETEER. - TR K. B X£SD FoR. WA ARV NE PR AR E R — pH i HAT B3 PE2% 5%, P<0.05

+: Bacterial colony growth. —: Sterile colony growth. Data in X+SD represents. Marked with different lowercase letters

indicate significant differences between different strains and the same pH, P<0.05.

24 MHERMIRILER

¥t 32 SAHW 19 5 ¥RFLIER R 43 B Fh T4

f# pH ARl MRS WA =5, i3z g 7 4n

%3 R,

LA E L E VA pIERT, Gz E
T pH (BRI RZM . sl 1 HR i pH B 78 2.0-7.0
ZiE, —fh 3.0 ik, FURHREBIAE T
BEMETA R AN, TEHA—EM
TERAE ST, *TF 5 MRFLERIFRUL, pH HAE 3.0 Al
2.5 WIS FEREA —E MG R H MRS AR 1
A FIRI TR AE pH (BN 2.0 I, FLBRTE MBH2-1 .,
MBH3-2 il MBH3-3 %) MRS “FAR 3K H B
7%, THEZRE LT MBHI-1 Fil MBHS5-1, 1Bkt
PRI AT 7R B BRI T R ER = s P
2.5 TRAEENIRIGLE R

¥ 5 BRFLIR B FP T RRER A IR A 0.3%
EREFIAEOM MRS KR SR, 56045
R 4,

JIRLER () T 37 1 S A ) LR T 45 26 1 179
Bz —. B8 HMAEP SN
0.03%—0.3%"4, ARG A 1 ik 1 e S 4 A T
PR, BEEMRERRME R 03%iE1735 . ODsgso
HKT 0.05, RUIEKAE 0.3%MHEMIFT K

PR R 4 R EdE T A, S BREH MBH1-1
fiif 22 IR ER (A BB 74555 , i LAt 4 BR PR 57 58 T
$, FEASHN 0.3%AHERAY MRS AR 555 K3
RAT, TRVEAT AR o 2 BHIZ A BEER e i
AN RN AT — 78 B IVE 7R IR R T B 4%
P AR PR AR AN M BB 4R 15 R 4 i 76 1, I B
B A K A#E, Hf MBH3-2 9 ODgso HN
0.183+0.021, I AT H IHER it 321 .

F4 FEREEHATERKIEER
Table 4 Results of bile salt tolerance test for LAB
strains

Wbk 5 ODs30 MRS 4R
Strain No. MRS plate
MBHI1-1 0.05440.007¢ -
MBH2-1 0.165+0.009b +
MBH3-2 0.183+0.021a +
MBH3-3 0.159+0.007b +
MBHS5-1 0.154+0.011b +

+ HREAER. - TREVEARK. Bl X£SDRR. v
ARVNE TR R R R — pH RFEA B2,
P<0.05

+: Bacterial colony growth. —: Sterile colony growth. Data in
X+ SD represents. Marked with different lowercase letters

indicate significant differences between different strains and
the same pH, P<0.05.
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2.6 BikMIRILEER

TR B 7K 1 R e LR TR A AR S PR A A
FHEE R, AR IR FE S A
1) 2 R T i R TR AR 2 T B K, SR I AE 0 3
T AL B W 0 o LI T A e R TRT B K P o — it
FEOLT, MHKERT 50%HH, HEARBOA b2
FEBKEY s MR 20%-50%F0, B
NP EEHKE ; MEAKENT 20%87,
PR EARBR A PERET 5 PRFLER A 195k K P
B 5 s, 5 AR K ERTE 20.79%-62.12%2
], BARIFAGKME. Hp@Edk MBH3-3 Y
BikK R e, 55 62.12%, MBH5-1 @K%
1% o RZBOCHRIGEPRAS [ B 08 K 1 22 31 45
K, AT WLE KR MBH3-3 X H 5 1 2 [ B
Tk, HkE MBH3-2, H 54.70%.
2.7 BHEREHHESER

bR 7 EiKYE, BBERRE S RN TR N
[vi) JJ 18 Bz 200 0 49 G 2 e M RS ] o 7 22 DG
2S5 PRILER I Y A EERE TN 6 iR
MK 6 BB F H, 5 BRIE Y A &R J1REE IR Y
IR ARG M B Ak MBH3-2

70 r

cd
" c
L b
- a

MBH1-1 MBH2-1 MBH3-2 MBH3-3 MBHS-1
Strain No.

B 5 FEREERAEKER  ARVNE TR

M

Figure 5 Hydrophobicity of LAB strains. The different

lowercase letters indicate significant differences.

60

Hydrophobicity (%)
(O8] B (4]
S S S

[\
(=]

—_
(=)

6 FEEEMHRHBRER
Figure 6 Self-agglutination rate of LAB strains.

) A BER JIAE 5 MR TP iR, 2 h gl i) DL I8
FEEM, 240 73.51%, HAE 24 h BHA# A,
2N 97.29%, Mt T 5 e A5 OV 1 1 & T FLAT
B 18-2 (70.50%)F1 17-1 (70.67%). HAh B #RTE
FE M 2-12 h B8], B BERAE A e a2
SRR, F 24 h MIEIGESE inE] 40.93%LL I

3 WwE&E#

H i R SRR KA & 8 K i 4l 18
LT LA R0 0 i 38 A 3 TR T 80 R4
SPE KT BICH R RV A N FLER A
i 32 I E PR A RE T, B E A — e R b s
Xof 1 1 PN AR LR D 365 o8 L TRT S ) o AR BIF 9T IR 5
W X R A il v b 4B 8 RRFLER T, AArh
TiE s 3 RN 52 SAHW R E R 10 mg/L 1Y
HRR, UK 2 BRI 52 SAHW JF ¥l 20 mg/L
B Mk, 16 Guentzel ZERIHFFEH, SAHW Ji
B 20 mg/L AbFR 10 min 50T, HLf#EKX)
KIGHE . BULFEPT TR . &R OHARE . H
B2 TR R RS A BR A A 2l R SR A 100%
FIIGETER . ZEH BB b, K SAHW 1E
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AR AR T W57 A8 i H s iR IR, 45 R 3R
WIERH SAHW REAR T BRI AL, &5 1 Wiir
R, (R EE 2 R 38 A 9 ol 2k
WIS BEFRE TR R, B, SAHW 78
10 mg/L. 20 mg/L Bk BRI T, BERER
B — R EARAK KT ER FREEM, X
RECRUEIR ] SAHW X & 25 it fat Bl T B S s i
IRt E Y 5 AR LR W AR A A 25 50 194

WL 16S rRNA FERMF 405108 1 k& L
PRI MBHI-1. 2 #RHEWFAFIE MBH2-1 Hl
MBHS5-1, 2 Bk @l T B L # @ MBH3-2 #l
MBH3-3, Elfiffe . fif Rl as R, W
Pk MBH3-2 TEBEORFREL A %, B —
FEMIPLISBERE T o KM I EER e g 25 R
FH, Rk MBH3-2 X718 HAT RO ZE GE
1, AT BRAE N 18 B RN B, T R

AR M A E IR 5 SAHW PrIEE F G
AR T U0 R bR, nRE N R R &
W, fE SAHW % KT8 A 3 18 i [m] s X i i
HEATREANES . IR E B E AR,
SRy ST A R Ak B A T AR T 24 R 4 AR
VEF, RJET SAHW RN VG . AWFos £ 2
TESEI 3 551 T AT, TR AE AP IR AT A JARp 1
50 TE AR 2251, A it 45 1 o A
FERIEL O IR R et e Y o 4 TN VA S )
B H AR PRI T I I AN B I o X 2 R
FAILBRIA AT DAL PR 2 2 A B it — R, T
FRAN [F) A A T 52 0 S R 240 1 1 3 [ A ke
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