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Isolation of Protease Producing Microorganisms
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Abstract : Protease producing microorganisms were isolated from many kinds of food waste and fermented foods, which contains
high amount and variable kinds of degraded substances. Several microorganisms were identified by 16S rRNA full sequencing
analysis methods. The activity of protease was analyzed and identified in variable conditions for the application. For industrial use
for biowaste treatment some proteases were isolated, identified and selected from microbial cells. And the tests were carried for the
further use. The protein degrading activity at low temperature is useful for the treatment of organic waste, which contains much
proteins. By the protein degradation process the organic waste can be utilized in variable fields, for example from feedstuff supplement
to fertilizer for agriculture. Bacterial cells with protease activity at low temperature were isolated and identified. The optimal conditions
for microbial cultivation and protease production were studied.
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Table 1. Essential amino acids as plant nutrients®

AN
-
A4S B QT AlelA Fastc 2 QAR 372 A AAE o §7Hs S

Amino acids Functions in plant growth stimulation in root and leasoilt
Lysine (Lys) Uprooting and catalyst for leaf
Aspartic acid  (Asn) Single grain of soil effects, the increase in acidity, sweetness enhancement
Valine (Val) Increase of fruit flavor, the growth inhibitory effects of pathogens
Leucine (Leu) Gloss Increase of fruit flavor, the growth inhibitory effects of pathogens

Glutamine  (Gin)

Alanine (Ala)
Histidine (His)
Phenylalanine  (Phe)
Glycine (Gly)
Serine (Ser)
Arginine (Arg

Threonine (Thr]
Proline (Pro)

Tyrosine (Tyr)

Methionyl (Met)

Cystine (Cys)
Isoleucine (Ils)

Plant configuration, and promote the growth of roots and leaves, sugar content increase, combined with potassium salts

improvement in bacterial

Sweetness, acidity increases, color enhancement
Acidity, flavor enhancement

Inhibit pathogens, antimicrobial substances

Promoting sugar, flavor enhancement, increased cold
Sugar accumulation, growth hormone promotes growth

Flavor enhancement, pathogen suppression, sweetness enhancement, growth-promoting

Enhancement of sweetness and acidity, Fruit Setting and fruit growing

nti-stress, promotes differentiation of flower buds, modify, promote, flesh hypertrophy, a major component of pollen Fruit

Setting Promotion, promotion of sugar, salt eliminate interference
Enhanced disease resistance, strengthen the immune system

Sulfated amino acids, enhance the growth of plant cells, female flowers attract aging, promoting the accumulation of mature
sugar hormone, the control action chiren synthesis, auxin (IAA), a physical wound healing, improve chilling injury, improve

drought stress, the growth inhibitory effects of pathogens
Sulfated amino acids, protein synthesis, and growth-promoting bioactive
Promote fruit coloring
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Table 2. Identification result of isolated strains

Name Gene Match Total Pct (%)

Bacillus subtilis subsp. subtilis strain
TH1-1 CICC 10078 16S ribosomal RNA gene, 929 932 99
partial sequence

Bacillus subtilis subsp. subtilis strain

TH1-3 CICC 10078 16S ribosomal RNA gene, 930 935 99
partial sequence
Bacillus subtilis strain DmB4 168 ri-

TH21 ) osomal RNA gene, partial sequence 920 928 9

@ 110208 27_101_TH1- - S10Fab1 4

o firmicutes | 56 leawes
,exhn-nsz:ssmmmmmm
& Eaclies 50, IHE B 3374 165 rbosomal RNA 9ene, D,
© Eaclis subills 50 BEC- 1 165 ridOSORM FNA en.
2 Bacilis 50, VCA1 165 ridosomal RNA genw, Dot 5.
© tacllus 50. UP 18 165 ridosomal RNA gene, parfial 5.
© eaciis sublis stin NB 01 165 ribosonal FNA gen.
9 Unculthared Bacillus 3p. done Filt 162 165 riboscasl R
& Uncuthared Bacillus 5p. clone Filt.159 165 riboscmal R
9 Uncathered Bacilles 5p. clone Filt.152 165 riboscmal R
O Uncdthared Bacilles 50, clone Flt.132 165 rbosomal R
S Uncdthered Bacillus 50, clone FILST 165 idoscmal R..
O Uncathared Bacillus 3p. clone Milt46 165 ridoscaal R..
S Uncathared Bacillus 3p. clone Filt40 165 ridboscaal R..
@ Uncathared Bacillus 3p. clone Filt 39 165 riboscmal R
9 Uncuthered Bacilles 5p. done Filt 35 165 ridoscmal R
@ Uncdthered Bacillus 50, clone Filt 32 165 ridoscmal R..
@ Uncdthered Bacillus 50, clone Filt.15 165 riboscmal R..
O Uncdthared Bacillus 50, clone Filt.13 165 ridoscmal R..
9 Uncuthured Bacillus 50, Jone CaOT3B.16 165 rdosom
9 Uncathared Bacillus 3p. clone CIOFIB.1S 165 ridosca
9 Uncalthared Bacillus 3p. done CIOFIB.9 165 ridoscaal
9 Uncuthared Bacillus 5p. clone CapF38.2 165 ridoscmal
@ gacilles 5p. PS4 165 ribosomal ANA 9ene, conglede ..
@ Eaclies 50. MB199 165 ridosomal RNA gene, Dartid .
@ taciies 50, NQIGSMW”MMW
omwm;mmowsmmm
@ tacilies s lis sin M15 10-1 165 rdosonal RNA .
9 Bacills subilis stin PEBS2501 165 ribosondl R
& eacilies subflis stnin 32008 165 ribosomal RNA gen.
@ Bacilhes anslolquefaciens shain KSU- 109 165 ibos..
@ gaclies 5p. RFO41 165 ribosomal BNA enw, porfial ..
@ Eaciies sl 5%ain C1V001 165 ibosomal RNA 9
@ taciies sl stain CICC 10023 165 rdosomal R
9 taciles subilis s¥in BL1O 165 ridosonN FNA Sen.
© Bacilies s Blis sin BL4 165 ridOSORN FINA S0,
9 Eacilies subflis stnin BL2 165 ribosonal FNA Sene, .
O Bacilles 5p. PE02 gene Sor 165 rRNA, parfal sequence
© Eacilies 50, ME01 gene 0or 165 rRNA, parial sequency
& Gaciles 50. M307 gene 1or 165 rRNA, parial sequend
9 Eacilus 50. M306 gene 10r 16.5 rARNA, vl seaeency
)MmHWImmwvaWM
O taciius 30, TT 306 gene 1or 165 rRNA, DarSil sequencs

Eaciles sublis subsp. subiilis stnin CICC 10020 165

Bacilles 5p. AV 2011 RS12 parfial 165 rRNA gene, i

Fig. 1. Comparision of 16r RNA full sequencing to RNA database
(NCBI, RDP, and ERRD),
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EBacillus subfilis strain Baws1 165 vbosomal RMA gene, parfial sequence
EBacillus subfilis strain AU30 165 Hbosomal RMA 9ene, parfial sequence
EBacillus subfilis strain MEM45 165 ribosomal RMA gene, partial sequence
Bacillus mojavensis strain WSE- KSU305 165 ribosomal RMA gene, partial sequence
EBacillus sp. UEE- 5 165 tibosomal RMA gene, parfial sequence
Bacillus subfilis strain CLY BA1- 5 165 ribosomal RMA gene, partial sequence
firmicutes | 9 leaves

T EBacillus subfilis strain 14 165 ribosomal RMA gene, partial sequence

Bacillus subfilis strain CRE115 165 ribosomal RMA gene, partial sequence

? EBacillus subfilis strain 47- B-41 165 ribosomal RMA gene, partial sequence
EBacillus subfilis strain MERAJATRE 165 Hbosomal RMA gene, parfial sequence

# Bacillus subfilis strain F121112 165 ribosomal RMA gene, partial sequence

@ 110208 27_E03_TH21-515Fabi 4

Bacillus subtilis stain HUE? 165 vibosomal RMA (MM E) gene, parfial sequ..

Bacillus subfilis strain VEB15 165 ribosomal RMA gene, parfial sequence

firmicutes | 53 leaves

firmicutes | 14 leaves
Bactetium B1-6 2 165 vbosomal RMA- like gene,.
Bacillus subfilis strain 5101 165 ribosomal RMA
Bacillus subfilis strain 2652 165 ribosomal RMA.
Bacillus sp. YC41 165 fibosomal RMA gene, part
Uncultured Bacillus sp. clone Filt.162 165 ribos...
Uncultured Bacillus sp. clone Filt.159 165 ribos...
Uncultured Bacillus sp. clone Filt.152 165 rbos...

Uncultured Bacillus sp. clone Filt.132 165 ibos...

Uncultured Bacillus sp. clone Filt.57 165 ribosom
Bacillus axarquiensis strain SUN KSU303 1651

Bauillus subfilis shein MEB 3 165 ribosomal RMA gene, partial sequence

Fig. 2. Phylogenetic tree of Bacilus subtilis sp. TH2-1,

TH2-12 Walinh. 7bg Relglo] Sodt Bas A
= THI-12 £A3St A3} Bacillus subtilisd EE0] 99%°<21
Ao Z =ZEQtTable2). 16s tRNA full sequencingdt 2
7}9} phylogenic treew= Z}Z} Fig. 1, 29} Zth
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SH= AF o 2 clear zone2] 7|5 £33 AAEA HAEE 4
st A= Fig. 33 o)y B89 3 35 Bacillus subtilis

sp. TH1-19] 7%, 35T o)A clear zone?] Ht73 o] 7P =&

e 9 35T >40C > 25T >30T >20C9 &o&
A7t 2RlE AKFig. 3).

Bacillus subtilis sp.ol| 23] HAEE Tz Bajgal o
o e 270014 o] ol SelE T, ol ol &
offlA S W AFE7HE, T 9 FlHE A A

Aol A B2)% Bacillus subtilis sp. TH2-19] 7o %
35CofA] clear zone?] =7|7} 7} 3 A Ugrem 35T >
30C >25C > 20T > 40T <22 clear zone HI7 2| 37|
7F 7H ke m 2 TH2-19] protease= 35C ol A &4 9]
7V =UTHFig. 4).
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Fig. 3. The clear zone sizes on the plate at variable temperatures,
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Fig. 4. The clear zone sizes on the plate at variable tempera-

tures,
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Table 3. Comparison of the clear zone sizes made by variable
microorganisms at different temperatures

Clear zone size 1st 2nd 3rd 4th 5th

Strain No/C TH1-1/35 TH1-1/40 TH1-3/25 TH1-1/25 TH1-1/30

3.2. 20| 0= Z2|0{ 2 37| H|®

ZF 2= #59] protease A2 H| W[ HEH 25TC~40TC
oA TH1-13+ TH2-19] &2jo] & =7|7} 71 Zioh(Fig. 3,
4). o|2A4 Eeld &5 F THI-19 proteased/Jo] 7V =
ot & 4= Qlok Table3o= 5 ¥ =W A clear
zone®| A7|E SO T AEs a0 B H Wkt
2 AT HAHL oy 71K =24 &go] e &
AR g s AP nES EElthe] thRt 4G &
ofo]] g3t Hlof Qloenr, F3o FA 2& 2o =

e w1 BAsg

EeE 35 A ZES st A, 24]
2 A RS st & |
Alzzlaso] &4 A5} =
Aot Axt 7h o3 d, aFARE, S Eef e
A& w3t A3= Fig. 6~82] diameter?} 7t} o] A&
Fig. 6~82] growth curve®} H|ws|EH Tzl Hajg
Alze] o] L3t HA BAEEE UAhAL AHER
At2E e}y 28y Bacillus subtilis TH1-1, 1-33} 2-1 25 A}
ol dojubal offt =& Al7]e] clear zoneo] Q1% =],
O] clear zones SRt & lsh=t] 7|Qlgt AC R HQl
ok 97 =7] o449 clear zoneo] A/dFojof &Qto = g
Qlo] 7hs3h7] wiZolth Q1% Fofl= clear zoneo] *|<%|
o2 =Sl ElE ok

Clear zone®| /== Al7HS Ao 2 TH2-10] 44713k
of ¥h3-& UEt7] AT & 7 whE AlLE Qbof] whe
A7t Rl ass At Btk o]F 4tgel §-87t
ST A WA olA Hekth 2FA QL diameter?] A7]=
THI-1, THI-3, TH2-1 2% 14 mmAFo|0g S ro=
A2 zto)7h gle AS ER1g 4= Qlok. 18 BRE A
ol ¥ollAl TH2-10] 71 whE AZE ghol| A4 E24S we
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Microbial growth curve and clear zone size of TH1-1,
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Microbial growth curve and clear zone size of TH1-3,
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Fig. 5. Protease activity and clear zone,
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