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Production and Purification of Alkaline Protease from Streptomyces sp.
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Jae-Sung Lee, Young-Je Cho and Oh-Jin Kwon
Department of Food Science & Technology. Yeungnam Univ., Gyongsan 712-749, Korea

Abstract — An alkaline protease producing microorganism was isolated from soi! and identified
as Streptomyces griseus HC-1141. The optimum culture condition of Streptomyces griseus HC-
1141 for the production of alkaline protease was as follows; 0.5% casein, 0.05% ammonium
chloride, 0.1% ferrous sulfate, 2.0% lactose, pH 8.0 and 84 hrs. The enzyme was purified about
53 folds by ammonium sulfate treatment, DEAE-cellulose ion exchange chromatography and
gel filtration on Sephadex G-150. The homogeneity of the purified enzyme was verified by
polyacrylamide gel electrophoresis. The molecular weight was estimated to be 31,000 on sodium
dodecyl! sulfate polyacrylamide gel electrophoresis. This enzyme consists of glycine and glutamic
acid as major amino acids. The N-terminal and C-terminal residues of the alkaline protease

were leucine and histidine respectively.
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protease A At& #-2]3}7] 2l8) 4] skim milk uwj =
(5% skim milk, 1% Na,CO,;, 1.5% agar, pH 9.0) ¢}
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Fig. 1. Purification of alkaline protease from culture
medium of Streptomyces griseus HC-1141.
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Table 1. Physiological and biochemical characteristics
of the isolated Streptomyces griseus HC-1141.

Factors Characteristic
Gram staining +
Oxygen requirement +
Catalase production +
Hydrolysis of casein +
starch +
gelatin -+
Melanine pigment formation +
Decomposition of tyrosine +

xanthine —
Acid formation -
Urease test Shightly sensitive
Utilization of carbon compound

pH?75 pH10.0
Glucose + +
Fructose — —
Galactose + -+
Sucrose - -
Xylose — —
Rhamnose — -
Raffinose — —
Mannitol + +
Sorbitol — -~
NaCl tolerance 5% + + + +
1% + -+ + +
Q% -+ +
12% — +

15% — —

%= Felydel(Table 3).

Protease A 4tell il ALl odgks 7] & 3}7]
Hall AadS 1%=A Hokstel ZEg ZH3) poly-
fz-¢F & Aoz} il e
caseing ARE3F 7ol B A3Ao] FrfE gl o
(Table 2), o]%F &AMgAiAe] 7M4 =2 casein®]
HAFEg HEY Z3 0.5%Z vtebydc}(Table 3).
71 d el 2Jgt odgkg 7 E31r] 9)sle] Fo)AAE
0.2%%= A #A7}sled &g A3 NHCle] protease?]
%_“é"] 7} 2F =3k (Table 2), NHL,Cl9] =7} 0.05

2 W e &4% Jepodci(Table 3). F7)
%H e HES7] St w20} 02%FA )
&led ZHEZ H3} FeSO,7} proteased] &H4do] 2 10
23 2(Table 2), FeSO.2 A4 FE+ 0.1%°] o}

peptony} albumin-<
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Fig. 2. Effect of culture time on production of alkaline
protease by Strepromyces griseus HC-1141.
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Fig. 3. Effect of culture pH on production of alkaline
protease by Streptomyces griseus HC-1141.,

(Table 3).
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AHslx 348k 2R AN BAJIEFE 70% E3}
A1 7|30 12X 7F & &) sled g bl Als 3 A4 o}
9,000 X g2 307 A4lEelstd AL Fsiach
TelE FAHEES Rol 4ToA] 4BF2] 0.2M boric
acid-borax buffer(pH 8.0) 2. &3{A|7] ©}d 2447t
5 buffer® FAAIZom AEFE B84 E5ALS
Azl =2s A7siedel, 2 A3 49 wsA
A 7}7F 183.55 unit/mg2.2. <F 6ull7}eF A=)

DEAE-cellulose column chromatography . 41
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Table 2. Effect of various sources on alkaline protease Table 3. Effect of various component concentration on

production the alkaline protease production
Source Component Relative activity (%) Concentration  Relative activity
Component
(%) (%)
Polypeptone 100.93
Casein 247,69 Casein 0.05 78.47
Organic nitrogen  Urea 131.48 0.10 262.19
(0.1%, w/v) Albumin 118.06 0.50 269.84
Glycine 127.32 1.00 212.43
(NH4).HPO, 86.70 200 248.80
(NH,)»S,04 69.46 Ammonium chloride 0.005 135.24
NaNQO, — 0.010 184.53
(NHy,C,H,-H,O 51.72 0.050 218.66
Inorganic nitrogen Ca(NH,);-4H,0 — 0.100 166.84
(2.0%, w/v) NaC(CH,OH); — 0.200 132.71
(NH4).50;4 105.91 0.300 133.97
fo“Cl Ha.72 Ferrous sulfate 0.005 96.45
KNO, B 0.010 259.35
MnCl — 0.050 311.22
Call, 104.91 0.100 328.51
CuS0, — 0.200 246.38
Inorganic salt FeSO, 280.80 0.300 194.51
(0:2%, wiv) MgS0, t23.21 Lactose 0.05 182.96
KH,PO, 122.32 0.10 186.65
NaCl 165.63 0.50 975 36
KBHPQT 115.1? 100 974.97
Nanggq 116.52 500 206,78
NaH.,PO, 115.63 _ S ..
MgCl; 113.84 Control 100.00
Fructose 184.04 ~
Glucose 108.45 120t
Lactose 259.16 T 10
Carbon Glycerol 135.68 = E lo.s
{2.0%, w/v) Arabinose 125.35 ; 80: G?% 06 =
Sorhitol 149.77 ; 60} 04 uh B
Mannitol 117.84 - P D
. Z 40t 104 2
Maltose 105.63 = o ‘
| = 0.2
Starch 130.52 < 20t 10.2
Galatose 156.34 [ "
Citrate
Control 100.00 fube No.

Fig. 4. DEAE-cellulose ion exchange chromatography
of alkzaline protease from Srrepromyces griseus HC-1141.
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Fig. 5. Gel filteration of alkaline protease from Strepto-
myces griseus HC-1141.
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Fig. 6. Polyacrylamide gel electrophoresis of alkaline
protease from Strepromyces griseus HC-1141.

Table 4. Summary of purification of alkaline protease from Streptomyces griseus HC-1141

Total protein

Total activity

Specific activity

St . Yield (% Fold
°p (mg) (units) (units/mg) teld (%) 0
Crude enzyme solution 366.44 11713.00 29.55 160.00 1.00
Ammonium sulfate 26.69 4898.83 183.55 41.82 6.21
DEAE-cellulose 3.76 4399.62 1170.11 37.56 39.60
Sephadex G-150 2.16 3397.39 1572.86 29.01 53.23




Vol. 20, No. 2

RBovine serum albumin

Y

= : .

% ) Egg albumin

Z | Pepsin

533 Alkaline protease
F ® Trypsinogen
5 2] . .

& B-Lactoglobulin

o

-,

Lyvsozyme

02 04 06 08 10
Rm
Fig. 7. The calibration curve for determination of the

molecular weight of alkaline protease by SDS-polyacry-
lamide gel electropheresis.

Fig. 8. Scanning electron microphtograph of crystal al-
kaline protease from Streptomyces griseus HC-1141.
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Table 5. Amino acid composition of alkaline protease
from Streptomyces griseus HC-1141

Amino acid Content (mg/g)

Aspartic acid 100.12
Threonine 62.75
Serine 96.12
Glutamic acid 122.34
Proline 18.94
Glycine 134.40
Alanine 80.22
Cystine trace

Valine 54.57
Methionine 7.33
[soleucine 47.33
Leucine 73.92
Tyrosine 34.52
Phenylalanine 35.81
Histidine 85.28
Lysine H7.96
Arginine 15.22

Juichiro 5(35)2] Cephalosporium sp.oj4 81& =
Ao HHgh wokile= FAMgE Zleg JEE e

gatHEA o] olg| 4t =Y

A et Ak A e olu] v Al FAL Tab 50]
e} 7rol glycines} glutamic acid?} %o| &% o]
1L, cystine, arginine s°| AA x| ut
o]o} e Hibe glycineo] o] dH{xeol olti=
Koki®} Doi(30)2] H.are}l -3-Apsteich

AR gHolo| xitel 4

2 aantwl o] whot olo i 4HE %@3'71 £} &}od
N-atct o}n| x-S DNPHel {3
cinee. 2 sl @ o] Kokieh D01(30)9’r Harry %
(36)& B. subtilis7} A3H= protease?] N-wth
o}u] - Ake] alaninee]2} 1 H.378}91 37, Reinhard(37)
2 Candida albicaus®] protease?] N-dt} olu]i- 4}
o] tryptophanelzlz B isleiem,  H-(12)& A
fumigatus AC-212] alkaline protease®] N-gtl o}
v] - Ato] lysineo]#bi ®aLgE A= zko] 7} elgdel

C-2hgt olm] A2 carboxy peptidase & ©]-8-3lef 15,

30, 605 ztHoR ZRpR-dElAz ¥ Asolr| Al
BA712 FA8 A3 Fig 9ol A<} 3te] histidine,
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Fig. 9. Rate of release of amino acids by the action
of carboxypeptidase on the alkaline protease protein.
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