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Isolation of Keratinolytic Protease Producing Microorganism and Its Cultivation Condition. Chon, Dong-
Ho and Tae-Jong Kwon*. Department of Microbial Engineering, Konkuk University, Seoul 143-701, Korea — A
bacterial strain KP-364 producing extracellular keratinolytic protease was isolated from the soil of the poultry fac-
tory. It was identified as Pseudomonas sp. based on its morphological and physiological characteristics. The optimal
culture conditions for the production of keratinolytic protease by Pseudomonas sp. KP-364 were investigated. The
composition of optimal medium for the keratinolytic protease was 2.0% glucose, 0.5% soybean meal, 0.5% NaNQO;,
and 0.2% KCI. Optimal initial pH for the production of keratinolytic protease production were 6.5 and 37°C, respec-
tively. The keratinolytic protease production reached a maximum of 1,270 U/ml/hr after 48 hours cultivation under

the optimal culture conditions.
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Table 1A. The composition of isolation medium A

Component Concentration (g/L)
Skim milk 50.0
Peptone 1.0
Agar 15.0
pH 6.5

Skim milk was mixed afier separately sterilization.

Table 1B. The composition of isolation medium B

Component Concentration (g/L)
Glucose 10.0
Yeast extract 1.0
NH,CI1 5.0
NaCl 5.0
K,;HPO, 3.0
KH,PO, 4.0
MgC126H20 1.0
Keratin* 1.0
pH 6.5

*Keratin was isolated from chicken feather.

Table 1C. The composition of seed medium (Tryptic soy
medium)

Component Concentration (g/L)
Bacto tryptone 17.0
Bacto peptone 3.0
Bacto dextrose 2.5
NaCl 5.0
K;HPO, 2.5
Keratin* 1.0
pH 6.5

* Keratin was isolated from chicken feather.

Table 1D. The composition of enzyme production medium

Component Concentration (g/L)
Glucose 20.0
Soybean meal 5.0
NaNO; 5.0
KCl 2.0
H,HPO, 3.0
KH,PO4 4.0
Keratin* 1.0
pH 6.5

*Keratin was isolated from chicken feather.
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Table 2. Final selection of keratinolytic protease producing
bacteria by activity assay

keratinolytic activity (unit/ml/hr
Strain No. o RA )

1st 2nd average
KP-2 502.4 459.0 475.1
KP-15 503.2 530.6 515.3
KP-16 576.5 540.3 555.6
KP-19 554.8 554.0 547.5
KP-364 605.5 649.8 620.0
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Table 3. Taxonomical characteristic of isolated strain KP-364

Characteristics Strain KP-364 Pseudomonas aeroginosa

Gram staining - -
Shape Rod Rod
Color of colony
on alkaline and
neutral pH
on weak acid pH
Motility + +
Spore formation -
Growth at 4°C -
at41°C +
Oxidase +
Catalase +
Urease - -
Gelatin Liquefaction +
Starch hydrolysis -
Utilization of:
Glucose + +
Trehalose - -
Inositol - -
Arabinose - -
Maltose - -
Inulin -
Cellobiose -
Ribose + +
Xylose - -
Fructose - + +
Sucrose -
Mannitol - -

Blue-green
Redish brown

Blue-green
Redish browm

+ + +

+
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Table 4. Effect of carbon source on the production of kerati-
nolytic protease by Pseudomonas sp. KP-364

C-source DCW Final Activity
(g/L) pH (U/ml/hr)
None 4.7 7.0 170.0
Arabinose 54 6.7 109.3
Raffinose 5.0 7.1 175.1
Rhamnose 49 6.8 99.8
Ribose 3.6 6.3 138.9
Xylose 4.5 6.5 86.7
Fructose 4.6 7.0 1374
Galactose 5.7 6.5 167.6
Glucose 5.5 6.3 193.1
Mannose 44 6.4 151.6
Trehalose 4.6 6.9 159.6
Lactose 44 7.1 117.5
Sucrose 49 6.8 130.9
Maltose 4.9 6.7 117.5
Dextrin 4.0 6.7 98.3
Cellobiose 52 6.8 141.1
Mannitol 4.8 6.8 85.3
Sorbitol 4.5 7.0 151.6
Cellulose 3.7 7.0 117.3
Soluble starch 3.6 6.9 104.9
200
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k190
= 180 %
CRY s
§ L 170 g
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Fig. 1. Effect of glucose concentration on the production of
the keratinolytic protease produced by Pseudomonas sp.
KP-364. Keratinolytic protease activity and dry cell weight
(DCW) were measured after the cultivation for 3 days at 37°C.
Symbol: ~@-, DCW;-O- , activity (unit/ml/hr)
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Table 5A. Effect of organic nitrogen source on the production
of keratinolytic protease by Pseudomonas sp. KP-364

N-source DCW Final Activity

(g/L) pH (U/ml/hr)
None 0.5 44 210
Peptone 24 5.5 529
Urea 1.1 8.1 260
Beef extract 0.9 5.9 439
Malt extract 2.5 5.1 712
Milk casein 1.1 4.3 382
Tryptone 1.8 5.7 624
Yeast extract 2.5 44 674
Soybean meal 24 5.0 1125

Table 5B. Effect of inorganic nitrogen source on the production
of keratinolytic protease by Pseudomonas sp. KP-364

N-source DCW Final Activity
(g/'L) pH (U/ml/hr)
None 0.45 44 210
NaNO; 1.0 6.6 283
(NH4),HPO, 0.9 3.8 36
NH4NO; 0.6 3.3 36
NH,4C1 0.5 3.4 6
NH,H,;PO, 1.1 3.9 41
KNO; 0.7 4.8 266
(NH4);S0, 0.6 35 12
NaNO, 0.1 6.6 178
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Fig. 2. Effect of Soybean meal concentration on the produc-

tion of the keratinolytic protease produced by Pseudomonas

sp. KP-364.

Keratinolytic protease activity and dry cell weight were mea-

sured as in Fig. 1. Each symbols are the same as Fig. 1.
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Fig. 3. Effect of NaNOj; concentration on the production of
the keratinolytic protease produced by Pseudomonas sp. KP-
364.

Keratinolytic protease activity and dry cell weight were measured
as in Fig. 1. Each symbols are the same as Fig. 1.

[15], Lee[10]8] ¥a1oh= Adol3lsdct.

KCI®] %o tigl 352 Fig. 49} o] KCIE 0.2%
A7 S o FAFA 2 B M sl

o] ARS wiX] HA S Edled 2.0% glucose, 0.5% soy-
bean meal, 0.5% NaNO; ¥ 0.2% KCIE& FH ujx&
S Lo

Keratinolytic Protease 4§AM2 9Bl BT X[Z{&}

ARE HHuiRle|A 2 F52] 27| pHell E FAS
Al EAAS AP $18led 7| EuiAell pH 3414 10
7hA 2 3 3 4847 wioksle] ZHzre] FA| g
keratinolytic activitys 243 ZA3= Fig. 53 #e] pH
65°ﬂ’\1 Eﬁ\—%/‘a‘ g FAFA o] 531912 pH 5~871A]

vl e FAE e =3 EAARIE B9t
‘4.

ol2igt A= pH 7.5904 A AL vehiglds=
Williams[2512) M pH 7~89] Brigitte[1]%] AR =
w2 WA et FAde] el

2 g3 wiok L=el] wE FAFA T EAYHS =
ARsl7] 18] Zh SEollA 48A17F wioFsted ko] #A)
23} keratinolytic activityS 438 Aap= Fig 65 7ol
37°CoAIM dAIFA] W BaAAbe] B T 30°C,
35°C, 40°C7HA = Ao 90% 14 fA181H. ol
30°CollM BEAEA o] 71 $4319tl= Brigitte[1]2] B3l
8} 37°C2] Hanel[S5}]?] Baol= ARSI 2} 43~54 °CS)

Table 6. Effect of metal ions on the production of keratinolytic
protease by Pseudomonas sp. KP-364

. DCW Final Activi
Metal ion (g/L) pH (U/ml/ht)r])

None 5.0 50 850
AgS0; 47 38 408
KCl 5.0 49 1037
K,CrO, 49 49 714
Li,SO4H,0 49 54 901
BaCl,2H,0 47 5.1 790
CaCl,2H,0 4.7 5.0 417
cdcl, 5.0 53 400
Co(NO3),6H,0 49 5.4 420
CuCL4H,0 47 3.9 281
FeSO,7H,0 5.0 34 570
HgCl, 49 22 357
MgS0,7H,0 5.0 52 590
MnCL4H,0 438 5.0 765
NiCL6H,0 49 5.7 357
PbNO3), 47 5.5 578
SnCLAH,0 49 43 422
ZnSO,7H,0 47 52 680
AbL(SO4);3 5.0 47 527
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Fig. 4. Effect of KCl concentration on the production of the
keratinolytic protease produced by Pseudomonas sp. KP-364.
Keratinolytic protease activity and dry cell weight were measured
as in Fig. 1. Each symbols are the same as Fig. 1.
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Fig. 5. Effect of temperature on the production of the kerati-
nolytic protease produced by Pseudomonas sp. KP-364.
Keratinolytic protease activity and dry cell weight were measured
as in Fig. 1. Each symbols are the same as Fig. 1.
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Fig. 6. Effect of pH on the production of the keratinolytic pro-
tease produced by Pseudomonas sp. KP-364.

Keratinolytic protease activity and dry cell weight were measured
as in Fig. 1. Each symbols are the same as Fig. 1.
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Fig. 7. Time coureses of cell growth and Effect of culture time
on the production of the keratinolytic protease produced by
Pseudomonas sp. KP-364.

Keratinolytic protease activity and dry cell weight were measured
as in Fig. 1. Each symbols are the same as Fig. 1.
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