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Effect of Linoleate Hydroperoxide on Pepsin Activity
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Abstract

The effect of linoleate hydroperoxides(LAHPO) on pepsin activity was investigated. The activity
of pepsin was largely decreased by LAHPO at various temperatures and pH. The inactivation of pepsin
seems to be the radicals in the system because ascorbate and metal ions enhanced the inactivation
of enzyme by LAHPO. It was shown by SDS-PAGE that LAHPO caused scission of the enzyme in

the model system.
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Table 1. Treatment code and concentration of various
chemicals added in model systems

Code Concentration in systems

C(control) Enzyme(0.1 mg/m/)

L(LAHPO) Enz.+LAHPO(2 ymol/ml)

L-F, Enz.+ LAHPO + FeCl5(1 pmol/m!)

L-F, Enz.+LAHPO+FeSO,4(1 umol/m/)

L-Ta Enz.+ LAHPO+ Thioglycolic acid(2 umol/m/)
L-S Enz.+LAHPO+ SOD(1 pmol/m!)

L-A Enz.+ LAHPO+ Ascorbic acid (2 pmol/m))
L-C Enz.+ LAHPO+ Catalase(2 pg/m/)

L-Tr Enz.+LAHPO+ TRIS(10 pmol/m!)

L-M Enz.+ LAHPO + Mannitol(5 pmol/mi)

L-B Enz.+ LAHPO+BHT(1 umol/mi)

L-a Enz.+LAHPO + a-tocopherol (2 ymol/m/)
L-A-a L-a+ Ascorbic acid(1 pmol/mJ)
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phate buffer(pH 7) o] ovf #4t3l8-& st 147}
F Ex BAEE sk FAEE R o
A4 48 vad golEs LAHPOS HE%x=7} 1~4
umol/mio] H =& s}31 dhxFe} A 1472k Fok Wb
FAA A "Ax2 Jelych d, $le) BE Ay
T4 control-& ¥ Z w)w| Ak 2pakELE 4] 85%
methanol& H7}ste] nlmstd s a4 FAHES] e
A7) ZAs A 18 FFE 0001 F7+E o] FA sk
Aae oFS lunit® EAEATE S50l W Auka
Abstel A Aleke] vb-g-Alof wlx)e G- ALY wol=
Aaolel] H7MA, elEdar AAsEE Hrlstded
E£3EF9 5 Table 13 7o)

HEe| MOIHS
BHE WA EAb HEE o] Hdke] Laem-

mli®] buffer system'®$ o]&g HA% SPDS-PAGEE
Alegstgich. LAHPOS AlA% x4 A8 $ 250 W&
A3l 2% SDS$} 15 W-mercaptoethanol 2 3-8+ sample
bufferg 1:1 uvlge] HEE Egste] 4CeA 327}
"33 ¥ polyacrylamide geloll 20 W22 Fl8k 15
mA 3loljA duledEs & 30mAR oF 547k E9t A7)
4%5e AAEE dEL ulR geld 0.2% Coomassie

225

ACTIVITY (Units)

TiME (hrs)

Fig. 1. Inactivation of pepsin by linoleate hydroperoxide
at various temperatures
Pepsin(0.1 mg/m/) was incubated with 2x107*M lino-
leate hydroperoxide in a mixture of 0.01 M acetate buf-
fer, pH 3 at designated temperature for a specific time
period. Open symbols : control ; closed symbols : reac-
ted enzyme
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Fig. 2. Effect of pH of medium when pepsin was incu-
bated with linoleate hydroperoxide at 10°C
Other conditions were same as in the case of Fig. 1.
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Fig. 3. Effect of linoleate hydroperoxide concentration
on the pepsin activity at 10°C
Other conditions were same as in the case of Fig. 1.
OI1X107°M, @ :2X107*M, a :3X10°M, m:4X
1073*M
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Fig. 4. Lineweaver-Burk plot of pepsin after ircubation
with linoleate hydroperoxide at pH 3, 10°C
O control, @ 1X107°M, B :2X1073M, a[ 3x1073
M LAHPO

Table 2. Effect of linoleate hydroperoxide congdentration
on the kinetic constants for pepsin

LAHPO concentration 0 1 9 3

(X107 M)
Km(mM) 042 036 034 033
Vmax(umol-min~1!) 078 063 051 043
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Table 3. Influences of various chemicals on remaining

activities of pepsin in formulated model system

Sample code Remaining activity

C(control : enzyme only ; 0.1 mg/m/) 97.1+ 0.8
L(LAHPO ; 2 umol/ml) 375t 1.9
L-F1{LAHPO+FeCly) 27.3+x 21
L-F2(LAHPO+ FeSO,) 36.2x 3.6
L-Ta 92.2+17
L-S 38.1+ 22
L-A 288+ 34
L-C 62.1% 1.2
L-Tr 647+ 1.8
L-M 725+ 2.3
L-B 53.8+ 1.5
La 49.8+ 3.1
L-A-a 554+ 1.8
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Fig. 5. SDS-polyacrylamide gel electrophoretogram of
pepsin reacted with linoleate hydroperoxide

Lane 1-5: pepsin incubated with 2X1073M linoleate
hydroperoxide for 0(1), 1(2), 2(3), 3(4), 4(5) hours ;
Lane M : marker proteins ; Lane A and B : concentra-
ted pepsin treated with LAHPO for 0(A) and 5(B)
hours
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Fig. 6. SDS-polyacrylamide gel electrophoretogram of
pepsin treated with various chemicals
Lane A-H : pepsin was incubated with linoleate hydro-
peroxide and 2 mM o-tocoperol(A), 1 mM BHT(B), 10
mM Tris{(C), 2 mM thioglycollic acid(D), 5 mM manni-
tol(F), 1 mM FeCls(G), 2mM ascorbic acid(H) ; Lane
M ! marker proteins
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