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Part II. Effect of inhibitor on the proteolytic activity of acid
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Abstraet

A study on the active center of the acid protease from Penicillium sp. was conducted, and

also the milk clotting activity of acid prorease was measured.
1. PCMB failed to influence the proteolytic activity of acid protease, indicating that a reac-
tive sulthydryl group is not required for the enzymatic activity.

2. c-amino caproic acid did not show any inhibitory effect on the proteolytic activity of acid

protease.

3. Also 2, 4-dinitro phenol did not show any inhibitory effect on the enzyme activity.

4. Acid protease from Penicillium sp. showed a strong milk clotting activity in the presence

of Ca ion.

5. This enzyme had a strong proteolytic activity on various substrate, such as casein, denat-

ured hemoglobin, ovalbumin, denatured bovine muscle protein, denatured percine muscle protein

and denatured chicken muscle protein.
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Fig. 1 Preparation of Enzyme.
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Table 1. Enzyme activity on Casein.

Case { O.D(—logT)
Sample 1.3370
Enzyme [
Control 0. 2798
| Sample | 1.5230
Enzyme J J i
Control ’ 0. 5200

2) Pepsinio| s

il —H pepsin B E WAl S &
RS 0. 05mg/ml 7} J]ﬂ] 3}95\1:}

3) BEER GENE A%

W RE Ol A ok [ -‘ul—7] Folin’s casein 5,
g ARt e
(dissolved in phosphzate buffer pH 2.2) ¥4 2. 5ml
S ¢.3ml Gpsle] 38°C oA 2071 ule-

substrate 4 0.69; casein

AR F kel wieh KRR ¢ 4M-TCA
2.5ml % Wsted EKpgd PhEATIS o] Wi 1ml

o WK 1ml, 0.55M-Na,CO, 5mi % Folin'};}t
# 1ml 5 Mste] 38°C ol A 3040R EaAZ
colf)rlmeter - filfsle] sk 660mu oA fﬁﬁ’{;
g5 flisted HiEEelel 0.D 9 E2AM BERIE
s vreh it
1 BIUERE AR
R OEECl A EILENRY W ]
et fise A gER ARE BEe BT
PIIREY BT RSt &, BsRd R
*F AL 5ml & REEE) Hiared 38°C91 Kigel] g
10750 BB F 7o Ml frER - £
wg et & 44lel Bashe] 38°C e {ifFshd
A EATEC) delve WK g WE
Yo LEH Bk s 45l M/1000] HEE
CaCl, & iEfnstey fHAstG o HREZAE
Hog Pepsin & {HHsl o},
5) EHE REE
Beef, pork, chick, chicken, o] FFEE (S
2 IPE & 100°C oA 104548 28 #9 H
g3 & homogenizer 2 JEFrdle] i BESH
ok 37l A& ik B 2g ol Bt 2452 ?fn
%35l Phosphate buffer (PH2.2) 30m! & st
wEY WS HEER @AY,
= Casein, Hemoglobin, Egg albumin & 2}t
0.6%, 2.0%, 4.0%7} =A 2% Mfisl Phosp-
hate buffer (PH2.2)¢]l #fEAHA iz (M 3t
et
6) B I
Casein; Merk, GR, milk Casein
Hog pepsin; Wako, EP
Hemoglobin; Merck, GR.
2. 4-Dinitro Phenol (DNP); Wako, GR
P-Chloromercuribenzoic Acid (PCMB);
Wako GR e-Amino caproic acid; Wako GR.
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—i o 2 MRS T SH LSl RERIEA I
3 #x] &= PCMB 7} 7k Acid protease o OiuhP WAL
& v R =sME #Es] 224 Ethyl alcohol 98ml
o] 10% NaOH 2ml jng+ EtOH-NaOH ¥iie] PC-
MB % 2x107°M o] A 2X107%, &g HA st
o] WS F o] PCMB ¥ 1ml o BRI 1mi &
pnske] 38°C ol A 10477 RijliEAI 7 5~ ©] PCMB-
Enzyme ¥z 0.5ml & 0.69% Casein 2.0m/ o] 3}t
o] 38°C oA L BEEfEAE AA Wikl
2} B S E Eestgl o, o« HHEE =

Table 2. Effects of PCMB on Enzyme activity.

Concentratxon Sample
of inhibitor | (0. D-longT) Control
10°M 0. 6536 0. 6421
107 0. 5834 0. 6459
107° 0. 6108 0. 6478
107° 0. 6478 0. 6478
107 0.6819 0. 6383
107° 0. 6383 0.6198
= PCMB & mstx] %+ EtOH-NaOH pugel

enzyme & Ji3ko] sample B} [I—a}A JEFEE S
o}, LEo e Fikow i #5F Table
2.0 BE wvle} zto] & Acid protease = PCMB
o ksl A3 = iGikel HE X S ¢
A HPRor, =& A enzyme ] [HiEFe] SHXK
7 JEREE A HA

2) 2.4-Dinitro phenol

R T2 KR amino 28t Bifnke] el
o] K amino acid 7} BEFEEMEQ A S BEG

4 %Sl =& 2 4-Dinitro phenol 2 &
protease o] {EfIRE [IMEM ] Inste] & BEgY 15

ol 1A= WS HEsidrt. & 2.4-Dinitro
Phenol = iB7% 3] # = Phosphate bufter (PH2.
2ol %4 RIERIAS HiiE 10" M oA 107°
M #EE7bx) = A f#ste] o] 2.4-DNP & 0.5
ml o] FEEW 0.5ml & 38°C oA 1H§f preincu-
bation A]7] # casein 2.0ml & Jndke] 38°C o 4]
4057 BEEERE A % Wik ==t 2 Bk

Z JEstgor HRE=AE oA kg
o} F—3 Frho 2 BEEWGE LE sk fF
AL FERET o Table 3.3 7ot

Table 3. Effects of DNP on Enzyme activity.

Concentration Sample Control
of inhibitor (0. D-logT)
107*M 1. 569 1.585
1073 1. 569 1. 569
107* 1. 569 1. 569
107° 1. 585 1.585
107¢ 1. 602 1. 569

L Table 3. 014 2 ulo} o] 2.4-DNP of
AT K BRe Eikd 28 REE Ox 9
S5 4A HA

3) e-Aminocaproic acid

—ifg e % protease 9 H/FAOMLE (Competi-
tive inhibitor) 24 #§3] plasmin % Carboxy-
peptidase Bol] 583}A] fERSFE  e-Aminocaproic
acid 7} & WS (R0 oW T B v At

2 fpitel Ei%] e-Aminocaproic acid & KERK
oA RKEE 107°M A 107M 7 54 ZEEK

off WfEstel RS #% Wikel whel e g
FIERE RESI .

& EERERE} e-Aminocaporoic acid I %% 0.5
ml 42 38°C el Al 304 WEEIT 4 o} 7o Casin
2.0ml & shehe] WHE(EME ARCr, 2 R
Table 4. & 7t} Table 4. o4 B ulg} 7o
¢-Amino caproic acid = 24k ABEEEM] %
2 vehnA 2gel @St

enzyme sol. 0.5ml preincubation
s ————0.6% casein 2. 0ml
e-Amino caproic acid sol. 0.5ml] 38°C, 30min. reaction
—-—-—— TCA sol. 2.5ml-—
enzyme sol 0.5ml. preincubation
s ———0.69% casein 2.0ml
H,O 0. 5ml 38°C, 30min.
S; H,O 0.5ml
——> Folin’s determination
C; e-Aminocaproic acid 0. 5ml
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Table. 4. Effects of e~Aminocaproic Acid on

En

zyme Activity.

2. EHO #E R BRY

ol Fitet Fihol fkate] MM £ AE

Concetntration Sample Control ste] A BERF fEMEE O iEMEES el Bat
of inhibior | (0. D-logT) 3t RG] W BRS Bt Gob 2R
107:M | 0. 9318 0. 9431 pepsin & HER 3t WESINUS, F £49 &
107* 0. 9547 0. 9547 YW 2.5ml o] enzyme 0.5ml & f13lo] 38°C o
10 0.9355 0. 9547 A o mEfZLA BEEREAS AVHA BIEneE
107 0. 9547 0. 9508 T HEG B S ARgen, oH B
107 0. 9547 0. 9586 Bfp Al ikol wheh Folin jfiko 2 WiEstel
-7
o s ooy loET oA BNl EEES MRt
' i A BEF%o] %iele] HHEEZA pepsin & [{— I
Table 5. Enzyme Activity on Different Substrate
= "’?ime) 0 0T T :‘l——”’:
: - min. 15 30 ! 60 120
Substrate . Enzyme (0. D-logT) o ]
Pepsin 0. 0862 0.1931 0.2328 | 0. 4685 0. 7423
Casein i ‘
Enzyme 0.1215 0. 9431 1.2010 | 1.3090 | 1. 4550
" Pepsin 0. 1643 0. 3010 0.3279 | 0.4559 | 0.5918
Hemoglobin : i
Eyme 0. 2147 1.1610 1.3000 | 1.4550 | 1.7210
Pepsin 0. 2676 0. 3279 0.3363 | 0. 4202 0. 4685
Egg Albumin
Enzyme 0. 3080 0. 6383 0.7212 0.7872 | 1. 1670
Pepsin 0. 0570 0.0926 | 0.1135 | 0.1518 | 0. 2007
Beef Ext. ! | |
| Enzyme 0. 1290 0.4089 | 0.4750 | 0.6289 | 0. 7669
| Pepsin 0. 0381 0.0706 | 0.0969 | 0.1163 | 0. 1169
Pork Ext. l ‘
Enzyme 0. 1051 0. 3279 0. 3979 | 0.4750 | 0. 6180
| Pepsin 0. 0599 0.0910 | 0.1024 | 0.1385 0.1772
Chicken Ext. | | «
| Enzyme 0. 1209 0. 3958 ] 0. 5017 0.6478 | 0. 7696
Loy /o 15¢ /o/
o]
O/ T - /0 Sjmple enzyme
s / Sample enzyme [} [<]
t 172
R £ 1ot
E . =
" pepsin ° ’;;:
(: Q:/: pepsm
e o5k :C: O
c [s] < 0.5H
$ p
. . . L 1 1. 1 I
C 0 30 60 %0 120 h 30 0 20 50
TIME(min)

Fig. 2 Enzyme Activity on Casein.

— 102 —

TIME min'
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Fig. 5 Enzyme Activity on Beef.
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EEFL &M JEL milk clotting enzyme ¢] Ren-
nin &) Fipke] #Estglew, = EifE  protease 2l
pepsin ©] §83} clotting activity & 7=z Qo=
2 A THERE protease . milk clotting activity 7}
A= A pepsin & BB o] Fikdd Fikoz
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Ca**o] milk clotting o] Z A FHE Zoz G g
R AET W 2 BEEEs 59 Gt o

BAEZ 03] ERsIEeH, 994 HREe o
S Table 63 7t}

AN

Enzyme : Pepsin
Sub- ‘
oub 0.5ml | 1.0mi | 0.5m | 1.0mi
Milk 595sec. | 570sec. no clotting'no clotting
Milk 160 | 126 | 126 100

Table 604 B vle} 7ro] A Penicillium g
Btk miERtE BERAE B Sl BMES
= gew gwAsEd sleld Cat o

Z}A

B U
Ll
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pepsin of M3 zrthx] A X3 BiES Hol i
ik protease © 71 3tk 2 {EA] H#io]l pepsin
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& Penicillium jFo 2 H¥ - fitEik protease
= = fElEpRl QoIS Bt AR protease
ol pepsin 3} FAT HES el Aeleh ol
EaRzo| active siteo] #3] &49] MR d=A
—SH %to] fH#8)= PCMB 9} metal ¢ chelate 3}
+ EDTA®e| ol Hald BEHAo BE
o] 2% 8gler, = Aminokiel &=
terminal amino acid G 4 BEE Bkl FUEe]
¢1g-o] vEon =& e-Aminocaproic acid o]
A B Bl glgrh. ol A& pepsin F
B WEZA o) Bl HWHAE pepsinz Hich
2 #£RE Fol B4 QAch ® 39 milk clotting
testol QlojA] Ca**9] fFHETolA & pepsin % 3F
o] B3t activity T Yef 3 glrlE vt Catt o]
A= RERIEBA) A = Table 66] A Rz v}ot 7ho)
pepsin o &l B clotting activity & el
L Ao ¥ pepsin F& o] Bl A HHFEI %
Re 2 £ A9l #3 o] Bhe kel RYE
7 5e] 9% microbial rennet®6%09} FHERAA
AzE A 3g3) Fuist dvks 2eRg

w pepsin & ¥R sho) FILHER fFAKSE B
o fEE A= pepsin % B £EI fo,
Fig. 2 9 34 ¥t utet 7o) milk casein F
hemogrobin o] gle{A& % sample BERY] ol

pepsin of [La] H{#3] Aserts HuRslE #WI
+ BRe

V. % @&

A EEClA 4 KRS Eveshd ve et 2k

O & BERfT EMe) SHIEE A= AA &
o},

@ N-Kii2l amino acid A% EiEel= RS
7 &k

@ HFH BERS 9 e-Aminocaproic acid
K BE Mo #8S vlAR ohgd

@ Z& BFEFE 353 milk clotting activity & 7}
Al Ca** o Frfely o jEike) R

® HH # ofpEis AL AR milk
casein 7} hemogrobin o] ¥}3]4 = pepsin o] L3
A& BT z kel ol KTH

4
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