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Abstract

This study aimed to isolate and identify the new strains which can be utilized in
fermentation process for the production of functional materials. Isolation of the new
microorganism in wood vinegar, natural liquid material generated from the
carbonization of various trees was studied. Marine agar medium was used for the
isolation of halo-tolerant bacteria. Using a sterilized toothpick, transfer same shape
colonies to agar plates and continuous cultivation of colonies at 37C for several
days, 2 colonies were isolated. Through the 16S-based ID service, isolated strains
were identified as Cyrobacillus species. Verifying the industrial values of the two
isolated strains, the productivities of various enzymes such as amylase, lipase, and
protease were confirmed. As a result, isolated 2 strains showed amylase and protease
activities which means the possibility of applying to biological processes in the food
and cosmetic industries.
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FelLRIe] SR MRAEE BT WA $elel o G Aol A2 BE U &
AbEl TRkt ARl B0) Sfelel A7) 75 RS o 297t He lRHo R vug
o A%gohi 5ol oo} Bl e 2719 BABS 45§ ST L @ 5E0)
HaIol A Trefst AEEAdE BAsh tiAREES AJAdoAl Hckleroy and De Vuyst, 2004;
Wallace er al, 2011). T3t 294 TH 22 o}g5l= nP¥=E<] 7%, ol=i’t vp¥E=o] Aitst
L TRt QHOR o Bt AEOR RS SAIRIOI WAl SIS B
S ul E2Rl S 22 715 241 7 2ol 882 7hsAdol s1el 29 nEE EelskA
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U e Y, thAMEES Ao o8 A7 A=
%93 9L sP(Marcial er al., 2017; Schroeder et al.,
2018), w7t B/t Ot 71548 49 AksEol wet £
FE7]% 3 Thaiss and Elinav, 2017). E3 AW X&)
o] FEL AUl v BEE2] probioticsEA2] AL FFREIL
tiYadav er al, 2018; Yadav and Chauhan, 2022).
Lactobacillus, Bifidobacterium, Bacillus 42| tt3st 455
o] %93} probiotics® AREE|IL QlOW, B cereus, B. clausii,
B. coagulans, B. licheniformis, B. polyfermenticus, B.
pumilus, B. subtilis 5°] 739%%] probiotics® Z-&E 1 O
Wlee er al, 2019), ZH wAFE9] 22 T50] 71K A
A TEo= EFokal AREA] Zokal e Aol X2 A
&5 Q= A AR B AoME 7129 probiotics®
BEE2LR] QY Gyrobacillus 49 #5771 54% 0] 1 715400
st A7t APE7 )= SHHcHMonika er al, 2022).

FT ARIF o R 7HA7) w2, Bl vhs 204 44 e
9 & Qe St ulEol et ilo] =oAL Qlat ofof Hjt
A Wol AP 9lom(Tango and Islam, 2002), °]E0]
Aatohs Gae IEAR] Eofjo]l Gt I3t 20N S92 &
Ao gH Ao thofshA &80l 7FsstHCho, 1989).
F Lee(2021)9] Aol = FUE Y FE7hatolA
7Ht FH9 EF AEERE T4 12 S5uFE 714 HY

IS Ed) 4B asto] o]Eo] YAt T1ES

H

ojuf AR 5ol BAE 1-2(400-700T)0l1A BHSIA7 = 2
ofjAf TAs= 7|9t 5718 26 ¥, 553 § ol
At o] WA} E-o|t(Jun er al, 1998). ¥ Hoht
ool A B3l WA, EFAToIU T, 58 A=Y 54
Tt AE PYER 5 22 o7 7HA] &0l Sl A0E HiY
] dg] o]&%1 9O Lee et al, 1999; Lee et al, 2004),
E2 Mo EAf5= Alete] £ 9 54 T A4 AY EEA|
A da Qi

2 AoMe HaE 53t 71548 A9 A4kl HAskd 534
5 9] ABEeHy E4E g1l
3131 5L XYl on A& Holoj|A] probiotics #F=o] &
Bolu} SHIE ARloA HeES] HaE B3t 71548 &4 S
Qe Ha HFFEA9] ARA S-8o] 71sTAIE BAsH| el 4t
Aoz 7P HIHGHA ARS-EE amylase, lipase, protease 7}
TR 540 S S0l B B2HE AE S

=2
AIE KBRS 9om npiEo] o8] ABTEE quxin A4t

oxl ox o

= \
fol o,
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o] fd 4= k= A7(Jung et al, 2006, 2007)° =t A&
BEER 7169 §715 A9 Bkl 22 459 28 7S
oI5| gt auxin AJAFsS A HEIlY,

mx 22| 3 Y

ZFhxo] A B TiutelA wrfshe FYEAR S
(Quercus spp.) EAY] A4l AE £7ht ExHOZHE] HF
£ 2ol Yol H2HS Hatd 0.85%(w/v) AA+E A&t
o] FefBloict. Pt AR 1 mLE ZF5E ARE310] 10-10%
= oA A &, A9 Aol BESks SR e B
of| 235t marine agar(BD Difco™, USA) HIAE AR&310] 34
B =t T 37CoA S7|H 02 it & 53t R of|A]
F7F4 92 single colony isolations =¥ttt 121 Eg
9] BRI B 7RsdS ERIsh] floted, nutrient
agar(BD Difco™, USA), R2A agar(BD Difco™, USA) ¥
tryptic soy agar(BD Difco™, USA)9] &4 EZHS o] &5}l
37CoNA 7987 B HieFsltt. 18 B oE0] S94
TFEA 3%, 6%2 9% NaCl 5=l 2] A&o] 7Fs3HAE 2]l
517] $J5to] marine agar iAo 3%, 6%<t 9% NaClS H7Fst
of £ #7592 BEE Istolen ¥ S pHE &5t
7] $J5te] pHE 5, 7, 92 42 243t marine agar HiA|o|419]
AEE SRIsIgiT) E3t BejE FFE0] 2049 A5
= ERIsH| ffote] FURL HiAIE ARESlo] HES S TEH
o= FES 5 37C, 45T} 55T A AmHET}

3o 54

52N A g2RE 574 ok 27004 £E 4559 58S
ko] FHA S=2 universal rRNA gene primer(27F and
1492R)E AH&ot3 o, 16S rRNA F7IAE B4 (F)HtolL
HE(Daejeon, Korea)oll 2JZato] ZIg¥ol3ict. E4%H 16S rRNA
sequence?] ¥7]42E datax National Center for Biotech-
nology Information(http://www.ncbi.nlm.nih.gov/)2] BLAST
search program ©|-85}9] DNA database®} H|w5}o] 545}

o

%8,

=off 84 MMs

2 #5759 AYH 582 I3t amylase, lipase, protease
AYibsZ iRlstr] floto] Z47ke] aAet Bol& o= wikgd 7|4
gio] ke 1A AEHjAE ARSI WA amylase 48
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AR5 0.2% soluble starch(BD Difco™, USA)E, lipase A4t
52 1% Tween 80(Sigma-Aldrich, USAXZ, protease AJAts
2 2% skim milk(BD Difco™, USAYE 7|14& Aehsto] marine
agar H|x|of| Z}zt H7lsto] A|zsiglon Beld =5 2 pl A
Zsto] 37CoA 7Y gt & FSHclear zone)2] A OE
B SRlsioitt. £YE 59 3484 Eole B7ks i
T Uehhs A5+ 7919 £88e] X589 712 wEslY
(+++:> 7 mm, ++ : 4~6 mm, + : 1~3 mm).

24(Auxin) its

BalE #529] auxin AR5 0.1% L-tryptophan(Sigma-Aldrich,
USA)°] Z7F marin broth(BD Difco™, USA)oll <= Baj=l
F2YE HESE & 370004 59 wigste] Salkowski A9F
[35%(w/v) HClO4(Sigma-Aldrich, USA) 50 mL+0.5 M FeCls
(Sigma-Aldrich, USA) 1 mL] 800 L= 81 A5 400 pLol
535t & of =2 o)A 30 min HFSAIA 8QEOE B10IgH £.o
A Hsh Yreof met 241 Y 5S FABHATHES 24 +++

|
- o
HE 2 4 R B+ I w AL ),

|

fo

o, 1=

o3 22| ¥ Y

E2H AgoA BSok= 750 B21E 96t] marine agar HY
of| ARt ARE EUste] HigE FEUE tHA] 5T 1A
Ag AMgole] 2212 gl F2UE 283 23 253579 7458
514 B2st 4= Itk Table 1). B2 4529 29] A<
pH 275 gRlIsl7] flsto] pHE 5, 7, 9& 217} 283t marine
agar HiX[ol| £9] #5759 52 SRIeE 2}, Bl HE o=
7F pH 7 ol3ollA= Aso] 7Fssti o, pH 5 24o4= <gt
A5o] ERIEQleH, o]z & w57t Y R4 Q] 5ol
7FeEE & 4 AU Table 1).

j>

g

E3t, Cytobacillus firmus #F2 749 52 ¥ sLoA= S
o] 713t 394 #ek= BA(Guffanti er al, 1980)°f w=t
28 57 394 PIER w2 9 FolAE Aol 7hsst
& Folsk] A5to] marine agar BiA9 3%, 6%2+ 9% NaCl
< 27 7KL viAE AlRtete] e 4559 S At 2
¥}, BE B FFEL 9% NaCl 2ANAE ALo] 7isslo] B
e #5571 2R 394 Al S 7L g ERIsL
o, o] Aik= 7]|&0)| BAE\A Q= Cyrobacillus firmus w5
9} YAt EAS JePcKGuffanti er al, 1980).
Marine agar= 78/3%9] tiF2o] #7902 n|YE diF uf
ol A-gs]ole= AgolA] gorng He| 550 Aljzoz
AR E3RR 04 BS 73S ERIsH] flst] 2 S+
o] Bk A|(nutrient agar, R2A agar, tryptic soy agar)ollA] &
2 #FES Ut E29 2945 B5 tryptic soy agarof|Aqt
4RI A8o] 7hsst AL FRlstlon ymA] 2379 viA|
oAM= 5ol ofze ZAoE FRIFITHTable 1). o] A= i
A g wEbA B 71 S 7o) HeEe AeE 2
T AjH o & olgsty] fleiA HiA] ee] A BoT Ao
2 IEQl 7o g B deo] 127 AR UE
WeAl RIS Hste] 37C, 45T} 55T oA At 2t
£ o5 B5F 55C04 o] E7Rs5151.0 45T ok B
o] 7Fs3t AR FRIF|ITHFig. 1).
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Fig. 1. Growth of 2 isolated strains on the marine agar medium
at different temperature.

Table 1. Isolation and identification of aerobically cultured bacteria isolated from the wood vinegar

Media MA’
No Isolate oH NaCl (%) Temp. (°C)
number NA*  R2A  TSA
5 9 3 6 9 37 45 55
1 EF45011 - ++ ++ + ++ ++ ++ ++ ++ ++ -
2 EF45013 - - ++ + ++ ++ ++ ++ ++ ++ -

*Nutrient agar, ‘Marine agar, -:

no growth, +: weak growth, ++: well-growth.
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16S rDNA F7|ME 2AE Sst 22| #F 3
YT Y vt 524 3718 0= FEeld 2959 16S
rDNA 9714 <ES B0 2 NCBI Web BLASTOA Nucleotide
BLAST®] 16S ribosomal RNA sequences (Bacteria and
Archaea) database AME B9l EelH 459 tYE 59 A
At At 245 B Cyrobacillus 4202 RI5H3ATE Table
2004 Yerd AAHE 295 B% Cyrobacillus firmus NBRC
153069} SAF 752 dAt=EoH, ABAL 97.73%2 97.64%
£ 22 VeR ). Gytobacillus firmusS) 735- 20209 Bacillus
firmus d57F AEFEC] MEA Y89 75 ggolcKPatel
and Gupta, 2019).

X =X

HE| EotaA U 24 MM 2 24

o5 #5E9] AR Esias S AT ZH ARioA
o] && 7158 A5l 2YE o= vidde] nE HlEEA
9] &3 9t SAl At SAE AR AIHE Table 201 HER
k. BalE 29 25 lipase 8432 1O amylase®} protease
A2 =0 Aoz TSR T(Fig 2), A A AL gl A
o0& Ueht 5 HopollA9] &8 7hsAd2 W A 0E oy

Sl gaRe) B35 9ste] st do] ZetE=

AT SO ARHA, 2 A7ofMe Bse Alxshe JM

9] Fikeel Fxdod T4 Ak EEfskier, Zeld

0 B S5 A KR TS BRI A
7

o 9712 019%
AAE Ego| 7k AR Oﬂ’ﬂ' Q‘:} e ‘ﬁ?‘— Cytobacillus
£ njAjEo] B3t “ﬂﬂ/‘é— probioticsZ2419] 715432 Al

SHL Qlo] 7™l A £ A2 B 457 2ot o
e 715 AN o JNefeicy, 2 A7 $3l0) el

o o=

Amylase Lipase

”~, Shls p \
x % | 3 Jas
il 2 AERES ¢ |2 [

Fig. 2. Activities of proteolytic enzymes and auxin produced by
2 isolated strains.

£ 350 25 SEATTLATY SRAA A
7Ers1get.

2 A7 71548 A AR SRt };erxqoﬂ olgd & =M

& 479 Eeet 58S ol S BERACZRE 5F
39 Az ES 295l HOH marine agargs ARESHO]
37ColA 2718 0= Hiokste] 295 E2Iot o, 16S-based
ID ¥4 o2 gog 543 Ay}, e B 45+ Grrobacillus
&0 = SRIEQIH. 1121l Eejet #5529 Akjlo] 8- fistod
amylase, lipase, protease®} 22 7krEa| a4 AAF S &
olst Aul, 295F BT amylase®} protease A4 TS YER
o] A 4 IPgE ARIoIAY B8 7s8S ERlstSiH.

AL A}

] l:—rq o] Qlo] B xQlah =8-S 41 Akl o)
A A A wae Sk
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