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BRI EER R > O AT E R ] IR LM% (PS) » R
PG (PP) YAV GEIR/ D - @A — BB E w1 - e A R R
B o DRIEFA T A At s e 1 T A V)% PP > 2538 16S rRNA TEfF 734l > ki [ PP
HI7E ST - PR B R R B S R (B -

WM ERRGEREDT - MEEER & PP 4K - BN A HEESEE EEHE
REME AL B R T PP HEFER - sEHIMI ISR RE R & PP B AR - AR EAERER
IR E R o PRAI B R & PP & - BB EHA S AREREL - H g ER
Pseudomonas stutzeri BAEYE % » $CE G H IR TES o] [ PP - ELAE T IR BRI R SR

fE

\
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(—) EAK (PP) HEUREARBHGEE
BRI A > DASERB VORI R BRI K AL R i Jy i B > S ROB I a2
AFORARAE > RERERS - HRT5 R ARERS - BT R EY)
SR WERIECEEFFEYEA SED HERER 30 - IIZR BRI
& o MAERET - BB R S BEAM (PP) KRN (PE) > EMETEEE
AT IR EEFFRETNE SR LA (PE) EE2FAE (PP) - A
Wt EE I E AR MY R AV T - 40 BRI ~ RO R - IES - EATE
e o RS 5 > EEREERERIGEHYIRRIIORET 4% 72 A HVRE I - EEFRAK—
B HIRE IR AR R 2 A HEEIL - SFEPM R ARG g - S RE
HEEZHER - EAEEETRE - (TERERGERE R ERRISRERNEE >
EEERE 2002 FEFGETTIREBUR - HZAF 2000 F5] 2019 4 - B R IRE BAEE
FEAE 10 FHEEIR KRS E 37% & - BP0 108G TS EA SO
R REEAFUKNYE - HEWIEIE TR ErEEE T AR - B
W E R LR EE A - o Ry DA AR EERE - H A S Ria ] A
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TREEFE (PS) MEFRHI (PET) FEMERBAVIISE » il Y PG e Al e F5 ol
B RSB NGB Sl o N RIYAZERE ¢ Bacillus subtilis ~
Bacillus flexus HHFE ] EfEE MG (Ambikaetal., 2010) - BEUREARGEZEEY
Ve fggrry ol REME -

(=) EnsElEs i iy 7k

TRIBIIFERUR - RS BRERE BB R B HIS ~ TT/KmEEE - 502
[ E S EEE RS TTe - PREEEBIRIEEA - W LI R Ry — R A B
BEREEIR > P eI LB AR T o 40 ¢ 2016 4 Shosuke Yoshida FE ATEE Y
FRIEBES R R B o1 PET ZERSRRZAA AT EA(E PET SHRBHE | > TR EIm] [
PET WYETE - A S5 —b5e Rt T3 b i th T AR £ 0% (EPS) HYETE - 7]
FI EPS SHRFSE(ERIR » T E EPS JHiiE EmAVANE (Naimaetal.,2010) - B&
T e T S R R R i > AR e i A Y RG RIS B B oy e AT
Ve PRRE BRI -t R i SR B B R R AR AR BRI 72 2 T — (T Y 2SR Bl 33

Aisis b asA rEERZFIER (Yuetal.,2015) » AIEER
ME TSR KRR TBAVER - HIRSEAZKE 2 (AEREEEE
M ER P FE I B IREERE RSN MifE (Shanetal., 2018) - M HE A EE A
Py TEEAT > RO ZNGE REEEAIR - TERAER LG - BiH
WeH A AE YR B RTINS A YRR (Anjaetal., 2020) » HH_E#fFSEA]
R+ RIS A )RR A TP T T AR R A - 2R A B R A e P

- BhaEik
ARSI S R REERIR NG E W BRI E MBI E ML > e
B SRR S RS E - BB N EEIRISN SRR E e T > S
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https://pubmed.ncbi.nlm.nih.gov/?term=Yoshida+S&cauthor_id=26965627
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T BEEEPE (PP) G R el RARE
(—) HHESRFETS DL PP Ry B R
. RfEA
ERETNE (PP) HYAHAIZE A - BRE R IAH R EHEGI4E -
2. EEOTE:
(1) TR 24 °C ~ FHERE 70 RHVEREE T - BEFEE T 0.04~0.05 g AVAIE,
o ST R 2R R A (B4 ) 8PP 4 > B —(EEEA - BEEE
10 A & -
(2) HR—ENEEESHE RENRERDHFER -

E‘)]?

(=) Bppdsbs (=) XRhdlmbss

(2 IARK (A28 fEERITEESEERG (PP) fyNEER
I HRIEEEA
FERBECHIETRL (R~ PP) il ASRHIGALR B BIRAE » A AR
KET B AR <
2. EERE
(1) B 24 °C ~ HIEPRIE 70 GUYHUE T » BEFER B 0.04~005 ¢ HTIEE
o WS RIRAELRRAL - 4SS EENY - SEEE 10 S

==
T

(2) HhsataE (1) EEERE - RRERENDNEEL — RS aa
G RESOREPHFER - fEFE T REECREMRBL T IR Ea R R KR
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AEARPEE S KB R ERHFEE -

l Zh ~ PP I
R HIE | |
I R I &R ~PP 1
JERHHE | | |
| N |
F1K Fo~NT R
(W) JRRsHE RS
(f) SEER (AL2E) nvintE
(=) HEEBHEBEFRHESYIImERSTERNME (PP) AR
. IR
B A PP (VAR E E S BB (ERSE VAH A Ry B BnaH - M (FRBAEAVAH NI Fyize

il -
2. BERITA:

(1) 1EMJE 24 °C ~ AR 70 BHYERSE T - BEFIEE Ry 0.04~0.05 ¢ HYAiEL
f& > AFFEST By PP A (FEFIRE) BASE(ERAEA - BaS = (HERA - B
B4 10 At -

(2) EE— RS RENERIHEE -

(3) FHEEBEEERSETE (7)) BEAR BRI PP AV B & E A
{f - PPOREHE(EIE B R Rl & - WAL MR NEERTT



PP 4H
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E AL j

(7)) HEEBHEERNE

i

= ~ 5#H%% DNA ZZHU R 16S 1RNA E ot E R

(—)

1.

RE4H 4, DNA ZEHY
BRI E b - A EERAE DL PP Ry S B AR AR Bk - A0 B & S 0 B RS
o RIS Ry 18~24 mg
HURSAHARICA 1.5 ml B0V > A 0.18 ml Lysis buffer PR E#EE > TIA
0.02 ml Proteinase k ZZ &% 520 #PELL 60 CHEE 1 /N\EF »
B 0.3 ml EX buffer £ 70 ‘CZBZ&E5&E 10 478 > FI0A 0.2 mlEE (98~100
%) » EEE% A Genomic DNA Mini Column » PA 8000 rpm (s 2 474 o
IO 0.5 ml WS Buffer 248y (8000 rpm > 2 4388 ) —ZK > FFZEHEL
(10000rpm » 2 778 ) LALERIEERIAYIILS -
i Column EFHHY 1.5 ml FERECEA 02mL ddH:0 (FSLTEEE
65°C) BFE 5 7ri - mcfere 0y (8000 pm > 2 7388 ) » UdERE.O T 2KEY Genomic
DNA -



() AREEUHE Bl &5 4H

(V) Hi Bl &3R5 AH 4

(JL)  ZEHUHAVRG2HAE DNA (LR R )

(=) 16STtRNA EfF :

HAPIRF A Bl 525 AH 4% DNA BEAC A AEH A FIM 16S rRNA Efy > AN E]
PR E & SR BB SR G TR DU BRI AR EF AU -
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TEFF R

DNA
e | | N | eori | | mma | [mex]| | | ras
BN I

(+) EFfteE

U ~ B5iEE ( Pseudomonas stutzerr) [P (PP) HYRE ST |

etk & PP WV B &S EE A ) > SEIETRESERE (BIER) » FhEs
SCRREESS TR B RTRE A2 PP AV - WA AV E R R R0y (BCRC) fEE
Pseudomonas stutzeri (4w * 17221 » AR © ZI8) - LUNEERE DUYR K 600 nm HIEK
Yl -
(—) HEBOCEHERERREREELR

1. A LB BrER4E & Pseudomonas stutzer!

2. HUER 2 ml RIS AR

3. SRR ERESGTE > HL 2 ml AIROE(E

4. HUREMREERAVER 0.02 ml MEBRREEA E - D= Ak 5 456

5. HFER 37 C o H—REHUHETRERE

(+—) ZBAEREE KW P, stutzeri
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(=) ARMGHVHE
1. HZ 100 ml fIUEHRZEEA 99 ml LB £5ER
2. #AE10°CFUMI (REE ALY 0.0500~0.0600) P stutzeri B 1 ml $fE % LB 5%
R > TBROREY 10° CFUML (WYE(ERLY 0.0100~0.0300) HIER
3. HFMUE R EERE— B SR HAREE LS4 » IEEMEREERS T DU
# 200 rpm FEZEFEEL 37 C
4. B/ NEFEUEACHTEL 2 ml EURCAIEIROEE
(=)  MEE (P swezen) FEEZFERME (PP) HYRESTHIE
I HREER
TEEEFIFREW] (Stationary phase ) &A1 PP HY4HA KB Badl - A EUETL
SEAAH A R4 -
2. ERITE:
TR45 P stutzers B RHER - 12 /NHRHEATRER] - PP 24H (EER&H) 1256 14
/NEFAIA PP » FEFIGHAscss - DAEER 200 rpm BB &L 37 C » F—/NEF
AR -

.~ BEEIHE B R AR PP RE JHYIE B oRES
R LB Fre A e 0 9/ 357911 TifdE pH{H -
TREEAIE By RiHh4R - SoDARE pH EHY LB BrE A s E - PP 4H (EER4H) 1o
AFEFHEANNA PP > FEmRIaHA e - DUEER 200 rpm RIS ERY 37 C » B/ NERH
BEROLEEL -
h ~ BIFEEER
—  WEREWE (PP) HEsEERIPZE
(—) HE&EES DL PP REEsks
‘PIEARE R POFEMASRSEENNER - @R-FOSEE R PHIFEM
BaEEFEMRNERE - MR EERRERFEER - BRI EE RN
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B R - BRHERRE AR

ik eR= TS ek s S LB | ¢ ERFTRAARE -

I IR4EE (+7) PPALERE PP LR » FTMEBIMDL PP (F R BER
-

2. PP YRS NS EREEER 4 - 8 (=) o R 415 B
SPARER OB o MR 415 T4 B R0 R B TR T
SHFERATRD -

3. AR YIS AR TR PP 41 HAAEEER - 5
B (+7) 0P ERATGAREE SR -

4. F (—) EIEETUECT | PP A OIS TR R AR it A
FIIFE PP BRI 7 -

0.025
0.02
C
o 0.015 *
il 285 &H (25140
:H'] 0.01 ‘_\ .&H“\ (3: IS )
g\‘g W PP4H
" 0.005 ﬁ
0 - i
1 2 3
SN EED) .
B (+) PP&HEAZER4H (#EH14H) B s 9t REE(L
0.03
%
0.025 [
— *
oo
5 0.02 [
o
jg 0.015
ﬁ AR H ()
:E 0.01 W PP4
E
0.005 .
1 2 3

. E%Fa’ﬁ(i@.f o N
(+=) PP&HEAZ R4 (¥R HYERHPE AR B

13



* (—) PPHEAZ & (FZEHRH) AYERHE SR EERL

z Jaki! PP4H
15 1.515 0.411
E2iH 4.708 0.479
30 6.457 0.210

(=) AR (ALZEE)) FERE IR (PP) HUMMEE ¢

FEIERT - G R R P B aE ONERIERE -

L. (+VU) R R PP HAVERRNPE AR A PP 4 (RIS - SRR
T ($L2EE ) (HHitlsaE PP B R -

2. fEE () oo AEEER R HAVERRPERR AN R R . (FEHIED > #
FRR (AL2EE) EaEmER R B EREE I -

3. grglE () #E (1) WeoRk (ALZE) A (0 G &S faiy P
JHAEENEAN -

0.005
0.0045
0.004
5 0.0035
0.003 *

0.0025
PPAH(fZEIIZH)

0.002 m R IPPA

TR R

S 0.0015
0.001 I
0.0005 I
0

! B )

(PU) JERIPPRHEAPPRH () HYERFFH R FE R LR
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0.0055
0.005 ‘_\
0.0045
0.004
0.0035
0.003 I
0.0025
0.002
0.0015
0.001
0.0005 I
0

27 A (EAH)
m R R A

MR (g)

P

gk

! RGE)

(1) BREREEER A () AvEr-P R LR

(=) HEBEBEEHECH IIMEUREEAME (PP) HUHR
FEIERT - R R HPB SR RONRERER & -
L MRRIE (F75) BJHIE @ EERER - ZEBHEEN YA REES /N
PP &H (M) > B 7R B RE & - (H2E8 PP 4H -
2. fEE () o FEEBEHAVERSPHER RS —E KN PP A - SRR
FHEL R AH AE (e A B EOR FESE 25 PP

0.0030

*
0.0025
0.0020
0.0015
| PPAH (J214H)
0.0010 B
m FE (R E AR
0.0005 -
0.0000
1 2
-0.0005
-0.0010 BRI ()

(+7%) FEMESEHS PP 4 (FEFIED) s P ERESEL

SHHEAEEE()
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0.0030

0.0025

0.0020

' m PP (2414H)
0.0010 m E(FEREA
0.0005
0.0000

HRR R (3
(+t) ZE[ERELHEL PP 24 ($2EI4H) BVEaREI S FERILEL

BRI R ()

.~ BE4H%E DNA ZEHUE, 16S rRNA EF i EE e

HIF 16S rRNA & Fr oAl Bl afe N AVZ E E A - B (+/0) B FEEEEEH
AT RESS R (BIES) - NI~N3 4H 28R 4 (#5140 ) » P1~P3 4175 PP 4H -
(—) & PP MRS EREM - e (10 PRl EfEEHE R 4k PP 4HAY
EAHA AR > H [FESHEA E G 205 8 AR DR -
(=) 7£ PP 8H T E (BRI ETE - AT RE K o] (A% PP HY B B0 ff B HAth e ek e

PP » 1%l : Enterococcus ~ Enterobacillus ~ Aurermonas ~ Pseudomonas J& °
100 1

Genus
Others

. Prevotellaceae NK3B31_group

-
(&)

.33 Ruminococcus_1

0]

E . Enhydrobacter

E . [Eubacterium] coprostanoligenes group

a 50

Ie)

< . Pseudomonas

2 [ «cosioiz

w .

E . Aureimonas

251 . Enterobacillus

. Enterococcus
. Spiroplasma

SR R AR LA &

6‘0§

RO

Sample

& (/0 AR EEEER AR ESEE (ERES)
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=~ BBEE (Pseudomonas stutzeri) [FEfEZEPINMG (PP) BYBE ST HIEL |

(—)  Pseudomonas stutzer: W YCAE B E B RO S IR fh 45

11 y =0.423x + 0.0142
' R? =0.9987

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

[ RHE (107 CFU/m)

0 0.5 1 1.5 2 2.5

EE

(+FL) Pseudomonas stutzeri FEZERR 43

(=)  Pseudomonas stutzeri -+ 4%
KEVE 3 /N A B (Log phase ) » 55 12 /NiF#E AfEEHA (Stationary

phase ) °

3.95
3.45
2.95
= 2.45
£
~
2 195
(@)
S 145
B
gl  0.95
i
K 0.45
-0.05
0 5 10 15 20 25
FEFFE] (/NHRF)

(=) Pseudomonas stutzeri 4 fh4g
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(=

4.

R ( Pseudomonas stutzeri) [EREZEPIIE (PP) HIRE JTHIE

FEES 14 /NI PP KL - wIfERE (—+—) FEt PP AHAYH &R A SR 2l 4H L
-

FMIH T.TEST 734 » 1£56 18 /NIFFE A RIE AR - HAE Z ARGt R4l A B
e (=) o ATERIE Pstutzer ARG PP » EEARWEIERRAY PP
RIEE/IN » AT AR

(ZF=) BUR © [#fgRI% PP H B ERES - W H AR SR -

*
3.9 T
[
3.8 * T
:
3.7 n !
= 3.6
3.5 .
- PP4
3.4 i
—o—2E4H

BEROEFE (107 CFU/m

12 14 20 22 24

18
RFfEI(/NRF)

(=) PP eHEERIM Pstutzers A R AMERELET

a3

(Z=+=) [#f% PP AIRHY PP RIZRIHIELEL
(FiB RlEfiAl - i RlEEHR )
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F

W

24 44
& iR

(=) E#rit% PP RFIEEILE

VO ~ TR ( Pseudomonas stutzeri) [7&fi# PP RE JIHY B L SRS
TEATE] pH HAVIREE a2 > el (Z=+0U) 551 - P stutzern {TE pH{E Ry 3~ 5~ 11
HFEEE N B etE > FpH B R 7~ OB » AERE » pH B 7 B -

I 3
S o
S 25 3
= —e—5
= 2
% ——7
|
ig_( 1.5 9
® o —e—11
0.5
B = = e AP
14 16 18 20 22 24 26
0.5
B[] (/NBR§)

(=AU A pH {EEREE ~ Pstutzers R AEREEET
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—  WEEA (PP) HHf el RIVEZE
(—) HEmES RN (PP) HEEKE
. EERJTARIDUE |

(1) FEFME &R PP nRE KA PP IR ERERDEGS - FTLEE R
asce T {5 FH B sy Ble e R S > (Rt ] ek D3 B s R AR B (T 20 -

(2) HERPTEEAE PP &RV R G > B 1 HEZ R PREAHAT -

2. EERGERATEE

(1) PPiiZEEEmERENI > A ERELL PP E R EEAN - TR tlaisElF
fi# PP > FMJepiiiuB e el AV Bla E R E S - MEE A ERIHVIE L
TEAE Y - EE RGN  EERTOREIRA BRI - B
DAPERRA I S i BE N B AL T RE M -

(2)  EREE AR At R E YRR RERE AR R R D 2T E
RERAVERET SRS AS BN ERRER - EHERUAREER
DIRIN AT RE R (ERe 22 2

(=) AR (ALZEE)) sEREIE BN (PP) HUMMEE ¢
RIS LR (PP) HEBARIVERESE - PPAVHRERE

BIREE R HURRER - BMMESEER R RS R © PPOHRENEE R AR

JFIAE PP 4l Rl &30S JIRES 7 4 - M E PSR B el BEIHSRR - 154

IAFR e B aa RA5 5 4r - FrLASGT It E SR -

(=) HEBEEEEHECHIIMEEREEAME (PP) HUNRR
. EERJTARICUE |

(1) FEESCR 53R il RS R S (RS AE BRSSO AE 1 A R (5
% ERBREERCALP TR EEREA - (B2 IE N - HAE LERPE
BREFECUIZT > BT IREEREBEABEIR > A IRMINA 23
(EAY T AR TR AR -
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(2)  FEARFEIEEEEEE SRS W ERE - ETRERINZ PP 4
Bad > NHNEEBREN - LA E s EE NEME o D MHVEEER
% H PRI A G BRI B = 2 PR AT E T B P AL
JE& NS ER T A RIS -

2. EERGERATEE

(1) FEEBHEENEREES EEM PP (FZHH) > B2 PP &HAER —H
NAERB RS  EENMEESIVERERKR - DURAENERA a8l £
W52 K FTAEAY, ©

(2)  FEFEBHEMEAVERSFEMEE AR PP 4 - #EME— Bt ERAEE - 2
FERRAFREZEL > nRe RN S el (Fry A & LD R E
W EEAVSCRAIR - FRE R A REE LB -

(3) HEEBHEEEEHAEN It 5 PP IV E - SBYE B aaElERE PP E185
HEMHAR -

— -~ B4 DNA Z5HU R 16S rRNA JE PR B BRss SRaTim -

(—)  BREZER 4 PP 4HAVHR £ &5 18 AL RS PE R A (B B R B AR = 22
H[EIREAF B AE HIRS A B AH o Y SE RARARL > BT R Rl B 2 i e )
g > BMEZ > A UREE —aYRERHENA ST - EEEEHA SRR
RS E B YISCR MR - A F AR R —BEAEER -
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() TrEmEEfAR PR RAE T 1A - A2 i A 28 B e B o E PSR A b - sk
(=) M AR R e R & 1F Rl B iy Y - HEmEE TS5
Fo () 2 ssfn e B At A se 77 =ULhi
HUBE R | AR | EREA B
MEBEE | HEOER | R0~ |1 BREEEIT - T
BEY A [J0SME | BESEEE - L o 5 A B B > Sl
SRS | & AN = {ER 0 H R0~
4 BB LT 308 - FTCEIG AT D -
g 2 PN SRR LS A - R
BEREE HEA NE F AR R -
feE | FREHEIE | 100[@bL | WR A R i
Bt e | b RS b B R AEA 1 00(EREA - SRR
JE ~ BEKSE - SRR ~ 0] ¢
B D 00fEAE A - AR
ELARIIRIE » SCRHE -
(=) {EPPAHPREMHAVEE » 7fs K [ PP BC2 MBI PP Iy - B2 1

AT A PP 4HEAZS 5 BRI = 2 H A AR PP VB AVETE - FME U8

% I EWEIEE Pseudomonas stutzeri BElFEfREE

ZJ% (PS) (Pengetal.,2020) »

H. Pstutzeri 7£ PP ¢HEHZS R SHEAARAIE AR > il (=7 R ESH SRR

sTER - RS AlEAERE N (PP) AYRETD -

160

140

120

80

ENFYEE

60

40

20

R4 e il

B (=7 Pstuzer 7E2% 7 4081 PP 4HRGE FAHIVE N P58 2 Ll
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— N

g ~

WoiE & ( Pseudomonas stutzeri) [EfRZPIMG (PP) BYRE JTHEAI B R4S et am ¢

(—)  1E5 4 /NEFIIA PP 1% - RIS A ILHESBEZR > NREIIA PP

& - FRE— B e -

(=) 1E5 18 /N\IFBHInABE 25 - PP 4HAVIERFE R ih &R DI B A fI2H - SENE
521 /NRRERRE AR o [BRERSE 22 /NG RAREEES © 555MEEL PP 4HAY PP
R G PP ORIZR AR R - m483R PP 4HAY PP AUHARASE ) - HRHES A

H » A[3BE Pseudomonas stutzeri WEE O [ fi# PP -

(=) Pseudomonas stutzeri W& o] [%f# PP » DL PP {E /& (Rl & - (HEAT

(ZA—) o A ANESEIHE AR LR - RIS -

L. B (PP) RbkEFEEY) » HaefeftieflE - (EEERFRAVIEA
BRI, -

2. TRE IRV EE S B AREE » DU EEIRIE N - i B2

3. JOAHY PP ATEARNR R RN - HE A D E > Al R E] PP kL -
REFREIROR BZORER PP (WOl T T B B - &R ERZ KRy A A -

4. HAEBE—FEREE PP 6/ EBIEE -

BTGB E ( Pseudomonas stutzeri) [&f# PP BE JTHUEA L ORISRV E Bass RaTam -

HA

PR -

P stutzerr 7£ pH{E By 3 ~ 5~ 11 BEREE MERSES > A pH{E S 7 ~ 9 B4 Rt -

BUR P stutzeri FEfm T ERVERET > BESOLLRIA SRV E PP -

~ Sl AL BREEHIR R TNIE (PP) Wi hEE R

D B EHEICE A B PP - 2B ERRE S0 AE PP BIG E A A T -
* PP 4HEAZS S 4 (FEHIGE) HURBERMEZRECK - 72 PP A NI EERS
F AR RAVEME - AR R RE Ry il [ R P MBS o Bl A P R Y T e
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