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Wil B EAE obnl gl 2] EASHE FHAG D= AGL ARSHE Eholw, A2 A &
o Bl Haolch |9 252 R 2% Micrococcus . HI199) A 91 21] el 2o B8 AALs
+ A Y A AL A7) Y5t 712 A E WY STY wlA] (1% tryptone, 0.15% yeast extract, 0.01%
NaCl, of 8 v} E) & A3l vh et o s I =R A4 E 9 AZ AMSSIGS W] 132 22 &
g BAFHLr, ALY 2= casamino acidE AHS-3IH S o] /M B2 A S B FE g, Wol 2 E S
AL W Mg B2 $AS U AAE A i e EAE 35°Ce A 3 A o] 84 & e

o A pHE 852 I HYH.
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ag 3o

el &4 Badllus &9 AldoziE HilEe T4 e &
714 a4Eo|th Badllus sp. 2]o%= \brio (6, 13), Sarratia
(14), Pseudomonas (8), Pseudoaltermonas (3, 15), Sreptomyces
(10), Brevibacterium (20), Kocuria p.8] TF(12)5°] HilE] o]
UTE o] X = F-9} ATFolA A& T B aAhE B
H|3}= Micrococcus sp. (2, 7, 18)2] T/ Bl FHolom,
Micrococcus caseolyticusZ F-E1 = AdZ oz dvjses whill
384 RulactineS AJ4Fet] X|=9] Aol ARS-H AL Stk
(4, 17).

Az 2R 8 Micrococous sp. HI9 75+ 20°C
ANXFE IPCTIA ] 2ol A Aol wEal, We e
A en] Tl B aAE Aikeittar BuEo] lrh(2). wef
AR dre AYeE dise dwld Balade] A2
TFY9 71s43S ERRlE7] $138k] Micrococcus p. HI9 5+
o] A5 B ek HZ 9 miAZRAES FelaL, 49
A 2= A pHe AR
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Aol AM-E = 53l ASSelA 58] E Micrococcus
. HI9E ARE3IATHR). o] Tt Aikshe Al2itH] whalz
Halaae] HHEe pHE Polrr] fFiAE 05x maine
broth (Difco, USA)ll 0.01% skim milk (Difco, USA)S 3 7}3F
MBS Bl|A& ARSI o™, EAAARS A8 29 wiAZAS
7] Y HE 05% yeast extractS 0.15%E HFE WHE STY Hl
(1% tryptone, 0.15% yeast extract, 0.01% NaCl, & 3}A 13k
HISHE AR A3 849 BE tryptone Tl T2 A4
A& kst AR 9] vk 30°CellA] 3071t
BrlRias A=
He|ctFEs] 40 ¥2% ¥ pH

w571 Aikehe Aoyl ©id Balgae] HH2xe) pH
5 golry] 95t 25°CollA] 48417t B3F Tl TS 1%7F
H=2 MBS HiA| ol HE3t], 30°CollA] 3047 w3 T2 vl
ZgAN0F Q) HALXEE ol 7] fI8)A]
RS2 w2 5°C 7H4 o g (°CollMHE 60°C7HA] A5}
BASAHS S ol dlRT o R Aol s
oA A LjEn] g A BEAE HHISHA] e HIB6
Zasrd% 3 SSAT) G0 HF pHE Dol y] s)A
4719} o] ZAl1E FEANE pH 59014 671A]= 0.1 M ditrate
58NS 2183191, pH 6914 871A]= 0.IM phosphate, pH
8llA M= 02 M TrisHC 5898 ALE3l L, o] A}
£33 g40) ¥R 30°Co| Xtk

'] FASHLE g F5AE AHEE] Winderst

Kellehere] W (22)0] F8to] v} o] A|3sioint. A &
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71el whe} wjekE o] wjFd-S 3l spectrophotometer (Libra
S22, Biochrom, England)Z2 9] 43S $4%= 600 nmell A =
A3}, 4°CollA 15000xg2 5% AR s ] TS A A
FeHE RN O R ARSI RSO BAe] 71E e
05% (w/v) azocasein (Sigma, USA)S 50 mM TrisHCl (pH
80)0l I AREEI o, pHel W &4 ZH7te] A8 &5
Ao o] ARBSIITE EANRE-S 2 E A 100 w9t FFe 7]
AL & EF38IY 30°CoAlA AR BESAIZ oM, 10% (Wiv)
trichloroacetic acid 400 uls F7Fste] ¥H&-S GAA %t ¥R
S 287 AT F 4°CoA 19,000xgE 5EF GAlEEsle] F
AES AA3 A5l 525 mM NaOH 700 ulg 71ste] &3t
gk & 440 nmoll A §3-8 A8 A4 9= 30°C
oA A7 B2k 440 nmell A1) FEE 001 =71 1 wnite =
atHon(21) Bho] e 33 SA Fpy xTUAR
B =

I

Etaflol ZR0| ME INME Y S48 £

HE STY HiR|o] 3714<) €490 2 glucose B maltose,
galactose, sucrose, lactose, mannitol, glycerols 212} 2%=2 7}
3tod 30°CollA 307t B wlYet & TANST EASES
ZA3krt.

LMo ER0 ME THo UF K 4 M 5H

g STY A= 712dA90 2 015%2] yeadt extractsS 2
Mretal 2lom, 1 9o ALY F 1%9] tryptone= TR
skaL it o] Hj=19] tryptone thAloll F714Q) Aoz
FE9] peptone T yeast extract, mat extract, NaNO,,
(NH,),S0,, NH,Cl, skim milk2 Z}Z} vHa, 1%9] glucoses
F7rste] 30°ColA 30/RE F2t viekeE & oA Bsa aag
4& S7gsit
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CHHZE Blgao| FH2T
F8jo] AsrERE 228 Micrococcus sp. HI9E iR

710 & A LR B d Blais Ak Aoz dEA
ATH2). HAZ 2] FAE HF 30°Col|A wikE a4 NS AL
g3te] ga0] HHenE AR 27 Fg. 19 29T e
ol e &40 FAL °CAllARE HlHF o7 Frtste]
35°Col A oF 780 unitmle] FHil AL HAFQY 1 5
40°Coll A Eaghdo] tha 7Aste] 55°C7IA= ks A5
Ao}, o] o)de] LxoAE T Fe] Moz Fho| 4]
F43) A= J o2 whe-Lro] 3 aAFAHLe 2} T
(3)°] B3} Pseudoalteromonase sp. HMA7e} 43RS A8l L
u, &40 Hugado] 15 ol =2 AYE HAFTh

2B T pHOl Y8

Micrococcus sp. HIL97F Aakshe 2429] 34 pHE golr 7]
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Fig. 1. Effect of temperature on the activity of the extracelular
protease from Micrococcus sp. HJ19.
The cdllswere cultured at 30°C by shaking at 150 rpm in the medium
of 0.5 marine broth supplemented with 0.01% skim milk and enzyme
activity was determined at respective temperature for 1 h. Opencircle (
(O ) and closed circle ( @ ) represent and enzyme activity of HJ19 and
control strain HJ56 that does not have enzyme activity, respectively.
Standard deviations from the mean of three independent assays are
indicated by error bars.
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Fig. 2. Effect of pH on the extracdlular protease activities of

Micrococcus sp. HJ19.

All conditions are the same as Fig. 1 except that enzyme activities

were determined from pH 5 to pH 9 with different buffers. Standard

deviations from the mean of three independent assays are indicated by
error bars.
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Table 1. Effect of carbon source on the cell growth and protease activity of HJ 19

Carbon source  Cell growth? (OD 600 nm) Protease (U/ml) Protease production (U/ml)/OD 600 nm  Caseinolytic activity (%)°

None 254+0.11 529.67+41.63 208.53+16.39 100.00
Glucose 2.4610.08 462.33+22.48 187.94+ 9.14 90.13
Sucrose 2.59+0.12 459.00124.88 177.22+ 9.61 84.99
Madtose 254+0.04 466.67+16.77 183.73t 6.60 88.11
Galactose 2.27+0.06 589.67+30.89 259.77+13.61 12457
Lactose 2.30£0.04 563.33+21.50 24493+ 9.35 117.46
Mannitol 2.29+0.06 552.67+30.35 241.34+13.25 115.73
Glycerol 25210.11 545.67+41.04 216.53+16.29 103.84

2For nutrient studies cells was grown in modified STY medium supplemented with 2% indicated carbon source at 30°C for 30 h with shaking 180
rpm. Protease activity was determined at 30°C for 1 h. Vaues are AveragestSD for three independent experiment.
b Percent casainolytic activity in each medium expressed in relation to the activity in none (100%).

Table 2. Effect of nitrogen source on the cell growth and protease activity of HJ 19

Nitrogen source  Cell growth?(OD 600 nm) Protease (U/ml) Protease production (U/ml)/OD 600 nm  Caseinolytic activity (%)P
Tryptone 2544011 529.67+41.63 208.53+16.39 100.04
Yesst Extract 2.5510.08 553.67+13.28 217.12+521 104.12
Malt Extract 1.69+0.05 475.00+ 5.00 281.07+2.96 134.79
Skim Milk 2.3810.08 656.33+47.51 275.77+19.96 13224
Peptone 2.451+0.05 510.67+28.01 208.44+11.43 99.96
NaNO, 1.63+0.04 411.33+£9.50 252.35+5.83 121.01
(NH,),SO, 1.69+0.12 431.33+17.21 255.23+10.19 122.39
NH,Cl 1.72+0.04 430.67+15.37 250.39+ 894 120.07
Casamino acids 2.71+0.15 290.67+20.55 107.26+ 7.58 51.44

2All conditions are the same as Table 1 except modified STY medium supplemented with 1% indicated nitrogen source in place of 1% tryptone.
b Percent caseinolytic activity in each medium expressed in rlation to the activity in none (100%).
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ABSTRACT : Production Condition and Characterization of Extracellular Protease from Micrococcus
. HJ-19
In-Tae Chal, Yong-Sik Oht, Woon-Dong Cho', Chae-Sung Lim?, Je-Kwan Lee!, Oh-Seuk
Lee?, and Dong-Hyun Roh™* (*Department of Microbiology, Chungbuk National University,
Cheongju 361-763, Republic of Korea, “Department of Food Fermentation Technology, Young-
Dong University, Chungbuk 370-701, Republic of Kored)

Proteases are degradative enzymes which hydrolyze a peptide bond between amino acids and they are abun-
dantly applied to commercial field. In order to investigate optimal medium compositions of carbon and nitrogen
source for enzyme production, modified STY medium containing 0.15% yeast extract were used as basa
medium. When galactose was used as carbon source, enzyme activity showed 1.3 higher than that of glucose.
For nitrogen source addition of casamino acids to basd medium in place of tryptone showed lowest activity,
whereas addition of malt extract showed maximal activity. The optimum temperature and pH of extracellular
protease were found to be 35°C an pH 8.5.
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