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ABSTRACT

In order to select the strains for the decomposition of food waste, salt and heat resistant
strains were separated from the fermented Jeotgal and enzyme activities of protease, amylase
and cellulase were evaluated. A total of 225 strains were isolated from the fermented Jeotgal.
Among them, 75 strains were selected which can tolerate 5% NaCl and grow at 50T. As a
result of molecular genetic identification of the selected strains, 11 strains with high enzyme
activity and no redundancy were finally selected. Among them, Bacillus safensis JIF 17718,
which is resistant to salt tolerance and easy to cultivate, was finally selected. It was confirmed
that the culture time was 24 hours, the incubation temperature was 30°C and the optimum pH
was 9.0.

Additional key words: Jeotgal, Food waste decomposition, Enzyme activity, Bacillus safensis,
Optimal culture condition

SE= 0.16 kg, 2l 0.086 kg & Axl=rel] w3 &5
3] w2 Holth. SAfE 2R s dAshk=

A7k, o, SR0Y 5 B BAE SR

U SAE 287] ohF AR 20149 7] 24 t
& 19322280 otk =% 109 &A= 28 Wuk ofye} A7k Aol 8319 H o, AT
7] RS 026 kg(2010W 7| o® EA A TRXRe 2029 ool HEA= AAA

-1 -



e - Azsket.

Feliehs 20009 TEef TeogA 7i2)
0B 20149RE 4 HYIRe HpEsS 2%
Mo FA] kel 2013W 195 S0
FguiEol A FAHA wet SAE 28719
2o f712E B Sl A A cllep
o|olx 1 gk GEel et SAER A
HEE 93 U|ERS ujAEe] By 4 232
thokst S71ES Eol5k= Bacillus subtilis CK-2
o] BeP), Yoz Xel B3t Bacillus pumilus
1S01 #39] G715 Balis 9 $3%Y, g-amylase
AAd v}—?— Bacillus sp. AIV19402] E&],
ol KuE b AN A4Sk

Ex] dl
= o0 XN

= 2 oA B & ek

B AT AR #d7|E gAY Sl &
& BHES 2 @RI YT BaoR WY
otk T BB A easT Wes aelw
SN Bt H5R 24 AAREE Ad 48
e L

Fopr] flste] 6F2] AAA, BAH, =F,
g3, A=A

A7 B9F FAAZ] 3 Nutrient Agar (0.3% beef

1.5% agar) HjA](Difco,
USA)of| =5t} 30CollA 2447kE<t w8l
o} 24417 ¥ WjR|o] UEhet colony®] 1o}
ejo] utet M THE colonyS AlSle] Z17F NA

Aol $7 Bk % T e welsiolr.

extract, 0.5% peptone,

9] L& guEigh HiR|oA 9] o] RS &<l
313Ith. NaCl (99%, Sigma, USA)S 0%, 3%, 5%
FERE H7Wste] NA WjRE Axsigloen, nlg]
B A vfeFeE o= viFY 5 uLE FE E
=5 g3t uixlo] HESE & 30~50ColA] 244]
7t & uieksisict Colonye] =719} AYw&

NEoR WG ofns WA
LE. U 2

weE R7o) e S8k Slste] 30T,
407, S0TeIAe] FRe] A= SAIstgic v]
o oA Aol Wi e S L NA
WiAel HES . 2z %Eow 242k 53k

2 rlzow

aj sttt Colonye] =7]ef Al

e olng wsieck

w

ot

YRy

BAEY

wolEl go) magH SRS s Sl
o] protease, amylase ¥ cellulase T4 H715HA
o, RATA0] RO @5E Aels] SIa) paper
disc (Advantec, Japan) H'H-S: 0|83, 2} &
A9 Eo|do=z whesl 7|ZAHo| EZ3lE 11
A AHHIRE ARSSIGICE Protease B 1%
skim milk (Difco, USA)E #7135t NA HjZ]o] 6
mm paper discE 22|31, Z} 5 HFHS 5 ul
W Hzslo] 30TolA 48417t HREEle] HasS
ojigte] Mo 2ASCE Amylase 24 3}
Q12 starch agar (0.3% beef extract, 1% soluble
1.2% agar) HjX|(Difco, USA)°| 6 mm
77 @ vl s uLy B

r_hl_l

starch,
paper discE 2
Z=5lo] 30T oA 48417 vljeFSt F lugol solution
(Sigma, Swizerland)2.2 G|l Eafl5S A
SHclear zone)?] Z7Ao &2 ZARSIICLE Cellulase
4 sole olale] 1% CMC7} 2315 NA Hj7|
o 6 mm paper discE a1, ZF A5 ufjofone
5 uLA® EFE35he] 30 001]/\1 48A17F viSF & 0.1%
congo red= 30E7F GAE}al, IN NaClzZ A%
@ o Ukt olgste] Row ARkt 2
oE @el BAA el WAk e ¥ o
BRbe dise F919] olAlge] Z7)Hr : 25~
15~20 mm,

30 mm, +t+++ : 20~25 mm, ++t :



++ : 10~15 mm, + : 0~10 mm, - : trace)= L}

RO 2 pelE RERne JuHE
Hagt & 16s-IRNAE PCR(Polymerase Chain
Eajo] ZEapgc.
sequence=+= 785F 5'(GGATTAGATACCCTGGTA)
3', 907R5'(CCGTCAATTCMTTTRAGTTT)3'E A}
23519tk PCRZ ZZ% RNAL vectors ©|-23}
o FAASAZ &, FAHEE plasmid RNAE

welEte] A7IMEE 24
5 _

Reaction)< PCR primer

93 The ABERS v

72 S,

M
>
filo
o
_OrL
2
@

.

7h AESM 22 ¥ pHoll mME SAEY Bt
Bacillus safensis JIF 17718 w529] A/
% wlergae st oo
£ W pHo| ozt Haly AEE Flslct
A upgge] ARl e RaTy HEs
Qlsk7] ffskel 12A1Xbk 600 nmeflA] FEE
(Micro-Reader, VERSAmax, USA)E =43}3ith
exo] e BATHS WE 25 1%S 5T
S 3000IA] 48A12F B9t BLBAL 27t Bt
Sjich pHol WE mATS] Mk nutrient
broth®] pHE 3, 5, 7, 9, 112 Y& o} okt
T 1%E 4Esto] 30Tl 36417 B9t uidEt
RS BT

A4,

dob 2 orfo b

1. WZ2RE Y & HEY old=9 22

4]

d
Mr o
o
o
i

IKTable 1), 225%
), o] & 5% NaCl Jg=x
A3t 30~50ColA Aso] ThsE dF 755 2

lo qr
=N
WN
11
s
CANE
=
s
lo

2 5 WY BHEINE il 0%,

S

Table 1. Single strains isolated from fermented Jeotgal

Tomp(D) NCL e 3% 5% Total
30 26 33 29 88
40 36 19 26 8l
50 20 16 20 56
Total 8 68 75 225
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Table 2. Evaluation of enzyme activity by NaCl 5% salt and culture temperature condition

Enzyme activity"

30C 40T 50C
No No No
Amylase Protease Cellulase Amylase Protease Cellulase Amylase Protease Cellulase
JIF17635 - - ++++ JIF17712 - ++ - JIF17775 ++ +++ -+
JIF17636 - ++ - JIF17713 - ++ - JIF17776 ++ ++ -
JIF17637 - - ++++  JIF17714  ++++ -+ +++  JIF17777 ++ A
JIF17638 - - ++++  JIF17715 ++ -+t - JIF17778 +++ -+ -t
JIF17639 ++ -+ - JIF17716 - ++ +++  JIF17779 - -+ -+
JIF17640 ++ -+ - JIF17717 ++ ++ ++ JIF17780  +++ L
JIF17641 - ++ ++++  JIF17718  +++ -+ +++  JIF17781 - -+ -+
JIF17642 - ++ ++++  JIF17719 ++ ++++ -+ JIF17782 +++ A
JIF17643 ++ +++  +++++ JIF17720 - +++ +++  JIF17783  +++ A
JIF17644  +++ +H+++ -+ JIF17721 - 4+ +++  JIF17784  +++ L
JIF17645 ++ ++ A JIFL7722 -+ ++++  JIF17785 ++ A
JIF17646 - +++ ++++  JIF17723 - ++ +++  JIF17786 - - ++
JIF17647 - - - JIF17724  ++ -+ ++++  JIF17787  +++ A
JIF17648  +++ ++++  +++++ JIF17725 ++ -+ ++++  JIF17788 ++ ++ +
JIF17649 - ++ - JIF17726  ++ -+ ++++  JIF17789 - -+ ++
JIF17650 - ++ - JIF17727  +++ ++++ -+ JIF17790 - ++ +++
JIF17651 - - - JIF17728  +++ -+ +++  JIF17791 - 4+ -+
JIF17652 - - - JIF17729  +++ ++++ A+ JIF17792 0+ A
JIF17653 - - - JIF17730 - + - JIF17793  +++ A
JIF17654 - + - JIF17731 - - - JIF17794  +++ -+
JIF17655 - +++ ++++  JIF17732 - - -

JIF17656  +++ ++++ -+ JIF17733 + - -

JIF17657 +++  +++++  +++++ JIF17734  — Tt T

JIF17658 ++ ++++ -+ JIF17735 - - -

JIF17659 - - - JIF17736 - - -

JIF17660 - - - JIF17737 - - -

JIF17661  +++ -+ ++

JIF17662 - +++ +++

JIF17663 - - -

Y Size of halo zone
(0 25~30 mm, +++ @ 20~25 mm, +++ @ 15~20 mm, ++ : 10~15 mm, + : 0~10 mm, — : trace)
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Fig. 2. Growth curves of Bacillus safensis JIF 17718

strain by incubation time.
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Fig. 3. Enzyme activity of Bacillus safensis JIF

17718 according to incubation time.
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Fig. 1. Genetic identification of Bacillus safensis JIF 17718 strain.
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Fig. 4. Protease enzyme activity by incubation
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Fig. 5. Amylase enzyme activity by incubation

temperature.
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Fig. 6. Cellulase enzyme activity by incubation

temperature.
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