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Abstract

This research focused on the isolation and characterization of the new strains which
can be used as microbial resources for auxin production in the agriculture industry.
For the isolation of the new microorganism in the gut of Zarimichthys polyactis, a
marine agar medium was used and 3 colonies were isolated. Through the 16S-based
ID service, isolated strains were identified as 1 strain of Niallia circulans and 3 strains
of Proteus mirabilis. Verifying the agriculture industrial values of these isolated
strains, the productivity of auxin and activity of various enzymes such as amylase,
lipase, and protease were confirmed. As a result, isolated 3 strains showed auxin
activity and only protease activities which means the possibility of applying them to
the production of effective microorganisms in the agriculture industry.
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Z2Hlo] Q¥ A(probiotics)= FoIX YN ARRo] AF6IAE A%, Al et FF vX=
Aol PIBER fAkto] 71 tiiAolw, A& Bacillus sp. w55°] ZEHO|QEYAR SEE|T
AtKKim and Park, 2021). ®3t, Bacillus sp. D8 FFE % ¢ Eolol| A uAEA A I,
=1 glom, AN, 2R, FHAIE, AT Sk o8 itk olE #FE2 AlE A% Sl
o 9 A SHE A% 56T A &0k 54 7Hi A o JdE IRt SF4kg o] Eof, o3
AA 2 54 Al So] 314 Hololl A thalA ATHMoon, 2011). SHA|YF ZEHlO] QEIA
2 A& 7153t Bacillus sp. @59 ﬁ%‘g’—%}-éﬂi/ﬂ %‘—‘ﬁ ool B8 7Fs/dE =071 Hgt A
S2E A B9 AT vulsitijung er al, 2006, Jung et al, 2007).
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A oA ARG FQ1 dRARI AlEe] A 24 3EES &
Al(auxin)ol®], HAAHoR EAct= SAI indole-3-acetic
acid (IAA)%} indole butyric acid (IBA)°]1L, Q54 o= A%
L8 2 4-dichloro phenoxy acetic acid (2,4-D)%
naphthalene acetic acid (NAA)7} 9t} 2419] 9 7152 &
7] B9 £ A3} ofddol|A A, A FX, 7 71H Alel 9]
23} /A, NEZES APGAIA o] A £x1, 22 A% oA,
o] gt Wt £, Yjat Yt 3R] 5 A sEolA AlE
of o]2 A&Z SHARL AUAA Eow FFZ A
Rhizobium 0] 2412 AJARHH= H11(Kwon et al, 2004) ©]
& Aeromonas veronii Mehnaz et al, 2001), Arthrobacter
sp. (Kim et al, 2022), Azotobacter sp. (Joshi et al, 2006),
Bacillus sp. (ung et al, 2006; Jung et al, 2007),
Rhizobium and Bradyrhizobium sp. (Anroun et al., 1998),
Klebsiella mobilis Bak et al, 2010), Pseudomonas sp.
(Kang and Cho, 2014) & Tt 9] 241 A4 EA4Jof st
A2 37F Harsar Qlck

TSt 7R as Fo)A protease= HEOIE AZ, FEI]
%7, F1] SAEOE ARGEL Q1 lipases= AEESE ofd}
A7 242 SFgE ARJolA ol 8Eal 1o, amylase=
A2 olgste] "AEH, JPIYF 5Z AFSk= H Eol
AMESHE BAE AEA Qo

2 Aqollie AHE AR F 3R] WigolA 271Hes
S 2ol B, SA1 A B4E S50t AlEe

nAE BERE S22 B AFEAY &8 T8 A
7FrEslad ES Hrkele] AlEAtel BA B4 FFEA Y

Mz 22| ¥ Y

73 APARO] 7oA Eefgt W AEERE SA4 At
ZE flof MEE BIH 0.85% Aol 7ot detst
AE 1 mLE ARSIl 107'~107 IR serial dilutiondt 3
He FHoIIt. BAgt MEERY & Eolr] 2t S+t Hl
A= marine broth (BD, USA) iAol agarZ 371t IAHIA]
£ AFstgion, sMAS Tstal 37CoA 718 0E AA|
viokstlom, e TAMIXE ARESt] F7HARI single
colony #81& Fd¥sto] HFTHoE SPHIPAE ES0I9ith
& 22d #F5°] complex Hi[oA 9] A5 7RsAdE 2l
517] 9J519] nutrient agar (BD, USA), R2A agar (BD, USA)2}+

2 o A

ol
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tryptic soy agar (BD, USA)°ll 2t Btk =S o]

skar, 37ColA 797 AAEES shoinh E3 2eE oS0l
S FFEA HIREY 9 FE FARE 3% NaCl 529k 11
o9l NaCl FkolMk A&o] 7Ms3AE ERlsk] it
marine agar BJA°] 3%} 9% NaClZ 7[Rt #iA1E A|l&sio]
£ 7759 ASZ gRIsision, HA 45 pHE Sklsk]
Stod pHE 4.0, 7.0, 9.002 Z¥Z 243 marine agar HiA|IA]
9 #5759 ASS IRIsltt. F7HeE, 29 4559
HlF 2=0f] gt A% 7k fR-E ERIsh] sl 22 #iAE A
43lo] FFEL M TUHOZ HESH & o B AP A A
e 37°CE 7IR0R W2 25(30°0)9F w& =2%=(40°C, 45°C)
2 2349 w70l AAgE Sl S 7hs Bl 25 &

]IS

16S rDNA HI7[MEe| A Sty 2M

A AR 7oA Befgt W ARERE 3714 8l 2
A9A & E2E #552 AR 542 915 marine
AR 242y B2 7529 colony”Zt BiFE AYElS] 1A ul
A& cHlolQHE BEW universal primers (Q7F 5'-
AGAGTTTGATCCTGGCTCAG-3", 1492R: 5 -TACGGYT-
ACCTTGTTACGACTT-3)E A3t 16S rDNA §714g9] &
A& oot om, E45 16S rDNA 7|4 B(SF 1.5kb)ZHE
7P fARE 2 7] SRS fiote] @3se] | 718k 24 T
oE{H#o]A%l EzBioCloudoll &sto] 16S-based ID +4] 4
(https://www.ezbiocloud.net/)& AF&-5}4L}.

S4I(Auxin) s
Ed 4329 A M52 0.1% L-tryptophano] 7Hd
Nutrient broth (BD, USA) HiZ|o] &4 Ed F2UE
tooth-picking gt ¥ 37Col|A] 787} wiFste] AaE2](13,000
rpm, 5 min)E $F5F3t. Salkowski A|2H35% HClO4 50 mL
+ 0.5 M FeCls 1 mL) 800 pLE 1% A5H 400 pLll 4ol
F oF% XA 30 min SREAIA FBE(35 nm)E S5
SA A S RISk

i

oX,

MEe| ol 84 Mits =M

Ea)H Al=9] MES] Eafl 84 amylase, lipase, protease 4§
A ERIsl7] floto] Z¥7o] gaet Bolx o= vkse 714 4
o] ok 1A AR E ARSI WA amylase 434t
52 0.2% soluble starch (BD, USA)E, lipase AAFs2 1%

Tween 80 (Sigma, USA)Z, protease A34AFs~2 2% skim milk




A7) WEHM =23t #3730 S MEQ| TeFolas Y 24

(BD, USA)ZE 718& Agl5lo] marine agar (BD, USA) HiX|of
217} kst Azstgod, EeH 458 AF HEdsle] 37C
oA 7Y Hiket & F¥3Kclear zone)Q] AHLE FAFSIYLY.
HoH 70 84 &4 Eolis Bk WG - UehE HE5
F9] TR A (+++ ) 7 mm, ++ 1 4~7 mm, + 0 1~4

AHE F27] WHeERE #Z £25t7] s marine
agar Hi[e] S4%t Al 2E =TI BIYE colonys HHA &
U3t TAHRE AREDt] 22k2 single colonyE E&I3t A,
3579 w2 oA EEote] M311, M343, M3442 U
THTable 1). £2¥ #579 239] 8% pH 24 gRlsk] 9
5t pHE 4.0, 7.0, 9.00&2 Z}Z} 2483}t marine agar BiA]]
29 #5559 BES RIS 2, 299 BE +457F pH 7.0
oldollAl= A5o] 7hssl e, pH 4.0 27oA = 480l gl
=7 FottHTable 1). B3 2218 4571 384 nBER &2
4 sZoME 50| 7HsTAE 5] Y5t marine agar
Hixjo]| 3 & 9% NaClZ Z¥Z H7Iet viAE Alkote] Bl o
59 S-S APS 23, BE By #FE2 3% NaCl 2794
& AHo] 7hssto] EejE 457 B S99 Al 442 7
AL U FRIstoion, M3433 M344 #52] 7% 9% NaCl
A7t oA E 5ol 7hset AR ERISIITKHTable 1).

E3h 27 Wl 223t d59] st SHolA Y] Aty
A 28 7FsdS ERI6tA complex HiAOIAY] A5 7R
gRlsiyict. Ad 2y, EHAES 3EFY complex HiA|
(nutrient agar, R2A agar, tryptic soy agar)olA £8] #4559
31 A5o] 7Fse AL ERIsHItKTable 1). o] 2= 2

s
i
1)

%
KSLABP

4

=

e

%

N

Ao BejE 355 5 Rof 53} o] AYHOR B
7] 918l 271211 BA 3] Hjsiet 2 Wikl S
o ARTIPS EY 5 Y AR WekEilt 714

> g

qo=
2 #EE0] e v 2% 542 gRlst] 918l 45°C
oA gAESRE A, 22 5 B 45°CollAe Asol 7isRt
Aoz ZRIFU.

16S rDNA F7|ME 2MS Sttt 22| dF 84

24 3959 colony7t 27 viFE AEY] 1A HiAE o &
B SIet B4 AH|ATL 7hsSE B4 SIAL) SRste] BAS 9]
oSfal F7INES A% A3y, M311 o2 Miallia circulans,
M34337F M344 w2 25 Proteus mirabilis2 SR1= AT
(Table 2). M3433} M3447-& P mirabilis?¥e] A= 7} 2zt
99.86%= =A Ueftor, M311+#2] % N. circulanse]
A7} 95.15%% tha e FAEE HloH, o= 4l #5%
FeRE U= AR WHHIITh N circulansi= Bacillus
circulans® 20209 Bacillus 914 Niallia £02 A 55| o]
HE £0& Bacillaceae 9] #HGupta et al, 2020)°]H, Z
2 1}, £9] o= T olof izt At o At Ao=E wet
=1, & 75 551 223 ZE #5552 KRIBB UIBE7HA
AvAAE] 71EsHieHTable 2).

4 Miksa MEe| Foligh gds 24

Fig. 1014 Uehd AAE E2ld 3452 594 &8 714
solsl] 8 =4 A BAES BUkst A3, N circulans
M31191A 1.6352 7FY =2 &A1 A4 242 HotKTable 3).
P. mirabilis M343%} P. mirabilis M344+= 277} 1.1929} 1.368
O N circulansZtt W& ZA B4 S8 Btk 7P w2 &
A B NS HR N circulansdFe 7%, 202249
Sarmiento-Lopez 59 A7 W=H N circulans E9S pea

il
o

Table 1. Isolation and identification of aerobically cultured bacteria isolated from the gut of L. polyactis in Samcheonpo

Media MA
e - T
4 7 9 3 9 30 40 45
1 M311 ¥ + s b + N + - + + +
2 M343 + + + - + + + + + + +
3 M344 + + + - + + + + + + *

* Nutrient agar, : Marine agar, ® Well growth, > No growth.
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Table 2. Identification of an aerobically cultured bacteria isolated from the gut of L. polyactis in Samcheonpo

Isolate

No number Closed strain Top-hit strain Similarity (%) Deposited number
1 M311 Niallia circulans ATCC 4513(T) 95.15 NMC8-B319
2 M343 Proteus mirabilis ATCC 29906 99.86 NMC8-B352
3 M344 Proteus mirabilis ATCC 29906 99.86 NMC8-B353
Izolate Number
Control
(media only) M311 M343 M344

Fig. 1. Confirmation of auxin production by using cultured media of isolated strains.

fluor medium (PYM)OJIA] viFsE A3}, TAA /7o) S7HEIA
thal k= K I(Sarmiento-Lopez et al, 2022)7F A} AAH
2 N, circulans M3119] ¥ vjA] & 5 THaoly Bk
27E defoto] A B4 BHS TTHE ¢ U AR ud
=, oo tigt A&AR] At e A= AzHEL P2
mirabilis M3433} P. mirabilis M344+= 16S rDNA &4 Z3}o
Me S o] 22 Fo= SRIEoY, A wkof ek B
Eolu S41 A4 E4do] A7t Uz A& Kol et 57
< oA F71EQ1 AARAA 24 o] 28T A= A7zt
th. P mirabilis®] 73, P. mirabilis PD25 w504 2419
S5 TAA Aol glo, dofl 23 Aot} Y5 SRIgh 4
T}, SEE A =2 = o7 HE1l QtiVerma et al,

¢

=

Table 3. The production profile of auxin and extra-cellular enzymes

polyactis in Samcheonpo

2021). & A48 S0l 23t 39T 5 RopllAe] AEgR
A A §-& AFEAY] B8 7S 9 o wrE:
F7HH o8 HEH 3959 AlZejiRy] 7Rl aase 4
B7RE A3, amylase, lipase® 242 UehtA] ok wH,
protease O B2 2959 P mirabilis M3433% P,
mirabilis M3440\4 943t A3 BFOoH, N circulans
M3112 P mirabilis M3433} M344 KT} Az oz o sy
< YERRSItHTable 3). 3HAIRL protease 4 Y] ¥-3at
WEAO o] & AAA R Bacillus <& d57t EE0JA= 7
2(Kook et al, 2011)7} Wol &4 T4 BBO =31x9] H17}
gQdh 7log goE

b 2 Aol et 4 Ul off W AlRERE £

of an aerobically cultured bacteria isolated from the gut of L.

Isolate . Auxin productivity Extracellular enzyme activity
No Closed strain s -
number (As35) Amy# Llp& Pro
1 M311 Niallia circulans 1.635 A ++
2 M343 Proteus mirabilis 1.192 - - ++t
3 M344 Proteus mirabilis 1.368 - - ++t

$: Absorbance 535nm, *: Amylase, ® Lipase,
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A7) WEHM =23t #3730 S MEQ| TeFolas Y 24

23t A1 AAF EA3} 3 protease S 2= T ZHo|QE
& AH9] 5 HopollA 9] &8 7543 AT S A

U 52 AH9] TR B ARdof|A QulE 2 4 S A
o= oA}

O O

4 |

B AT ARE S-8oflA 241 AARS: et t]AE Yo o]
|9 5 9= N2 759 Eejet B4 24 flof 3=k
=Y 27| WdozHy Aze uiES EIsh]

marine agars AMESIYOH, 3FFE Bel519ith 16S-based
ID B4 ZEafes FAt Ay, £Y 45352 1959
Niallia circulans®} 3459 Proteus mirabilis2 1=t
23t #9482 Hfoto] SAl A 24} amylase,
lipase, protease®t Z-& 7hpaas A S-S ERlsiict.
71 A3} 3 BT SA A protease B40] BAE LERY
o, o= 5 ol nBEAINEY At 7hsE Rl
g 235 YEhdch

A A}

O] =F2 WEHe} S ATARe] Yo E | YE Hho} =3P
3| At Y Adhel SA4ARI(LINC 3.0, 2023-90-017)2F
APAAIS] Yo R ARIAImGERFEA O] | US vl Sof
7.
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