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Inactivation of Peroxidase from Iuji Apples
by Heat and Chemical Treatments

Eon-Ho Choi and Dong-Sun Jung

Department of Food Science, Seoul Woman’s University, Seoul, Korea

Abstract

As a basic research for inhibition of enzymatic browning of apples during dehydration

or processing, peroxidase was extracted from Fuji apples to investigate heat inactivation,
and chemical inhibition. Peroxidase showed the highest activity at 35°C and pH 5.5 using
substrates of p-phenylenediamine and H,0,.

The thermal inactivation followed biphasic

kinetics to have activation energy (Ea) of 48.2kcal/mol and z value of 11.2°C for the

heat labile fraction and Ea of 36.3kcal/mol and z value of 14.9°C for the

heat resistant

fraction. Browning by peroxidase was completely inhibited at the concentrations of 10mM
for sodium diethyldithiocarbamate and potassium metabisulfite and 1mM for L-cysteine and

ascorbic acid.
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Fig.1. Effect of pH and temperature on the

activity of peroxidase from Fuji apples
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Fig. 2. Thermal inactivation of Fuji apple per-
oxidase at various temperature in 1/15
M potassium phosphate buffer (pH 5.5)
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Table 1. Thermal inactivation data of crude peroxidase from Fuji apples

Isoenzyme Inactivation D Z K E,
fraction temp. (0°C) (min) 0°C) (sec™, 10%) (kcal/mol)
Heat labile 70 220 0.9
75 46 3.6
30 20 11.2 8.5 48.2
85 10 16.5
90 3 54.0
Heat resistant 70 460 0.4
7 158 14.9 L1 36.3
80 70 2.4
85 53 - 3.1
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Table 2. Effect of voriaus inhibitors on peroxi-

dase activity from Fuji apples

Inhibitor Concentration Percent
(mM) inhibition
Potassium 0.1 0
m-bisulfite 1 26.0
10 100
Ascorbic acid 0.1 0
1 100
10 100
L-Cysteine 0.1 0
1 100
10 100
Sodium dieth yl- 0.1 15.8
dithiocarbamate 1 80.0
10 100
Thiourea 0.1 0
1 6.50
10 25.5
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Fig. 5. Inhibition effect of sodium diethyldi-
thiocarbamate on browing by peroxidase of
Fuji apples

Relative response in optical density

Time (sec)

Fig. 6. Inhibition effect of chemical compounds
(1mM) on browning by peroxidase of

Fuji apples

—@— : Control —A— : Thiourea
— % — : K-metabisulfite

— A— : Na-diethyldithiocarbamate
—v— ¢ Ascorbic acid

—p@— : L-Cysteine

252 A4S FA FE A Rrh

Potassium metabisulfitetr= =} & of 8] sulfiting



— 290 —

BREEGE $308 (1987)

agentE 3 wpAZMA 2 2y AHAzA HEe
2 o] &Hz govt A2 dFAF AAd F3
Fo] wHA o9 Ago] FAN gk,
Ascorbic acid9} L-cysteine& 1mMo] A = per-
oxidase®] AL 100% AdHstd AHA F 7}
A 397t £ Ao = eyl Ascorbic acidE
semiquinoid & Y AA FI¢H 44HL B4R
228 3lz, L-cysteined semiquincidsd 24
AAAY o]} Fok G ESE YAFoZA Zd
£ AQANE A BoA o5 AAAAL &
35 Fo = semiquinoid®] A43ts AYP=HA, 7
W Ad ZFs o] Atk vHE Ao

2 <%

Atdel Az, A F9 A B4 9%
AN&x 2A2A FA Ad2YE $£% crude per-
oxidase®] AEFA 5 24 ANHAY A zst
& 2A3A .

Peroxidasee] &4 pH9 2%+ p-phenylene-
diamines} H,0,& 7]A =z &¢< « Z74 559
35°Col iz, 98843 u-$2 biphasicoe 2 heat
labile fraction®] E,$} Zzk& 77+ 48. 2kcal/mol
3} 11.2°C, heat resistant fraction®] E, 9 Zze
Z+ 7+ 36. 3kcal/mol} 14.9°Co) ¢l &}, Peroxidaseo))
g Zde
potassium metabisulfite= 10mMe] 4], L-cysteine
¥} ascorbic acid= 1mMell A & A 8A A & 5 ¢ o}

<& <&

2 d7e 489y ¢ AzAd =9, =z
e FA ATz AEFSg 2a3 mdo

A A% Ege

sodium diethyldithiocarbamate 2}

i
Kl
Rl
o

1. Reyes, P. and Luh, B.S.: Food Technol.
14 : 570 (1960)

2. Kanner, J., Mendel, H. and Budowski, P.:
J. Food Sci., 42 : 1549 (1977)

3. Bruemmer, J.H., Roe, B. and Bowe, E.R.:
J. Food Sci., 41 : 186 (1976)

4. Chenchin, E.E. and Yamamoto, H.Y.: J.
Food Sci., 38 :40 (1973)

5. Vetter, J.L., Nelson, A.L and Steinberg, M.

P.: Food Technol., July, 410 (1959)

6. Yamamoto, H.Y., Steinberg, M.P. and Nel-
son, A.L: J. Food Sci., 27 : 113 (1962)

7. Lee, Y.C. and Hammes, J.K.: J. Food Sci.,
44 : 784(1979)

8. Gardner, H.W., Inglett, G.E. and Anderson,
R.A.: Cereal Chem., 46(6) : 626 (1969)

9. 4=, St FFAFATIAA, 1D
125 (1982)

10. Lu, A.T. and Whitaker, J.R.: J. Food Sci.,
39 : 1173 (1974)

11. @+a3}, Stahl. R., Srimani, B.N.
cin, M.: @34 F#43 34, 9:165 (1977)

and Lon-

12, Ling, A.C. and Lund, D.B.: J. Food Sci.,
43 : 1307 (1978)
13. Joffe, F.M. and Ball, C.0.: J. Food Sci.,

27 : 587 (1962)

14, Wilder, C.J.: J. Food Sci., 27 : 567 (1962)

15, S33), AAS, AATF, =85 FFH4EH
3 #, 11(3) : 171 (1979)

16. Gorin, N. and Heiedma, F.T.:
Food Chem., 24(1) : 200 (1976)

17. Han, Dae-Seok : A/-¢dl &z o) &9 A A13ts)
=% (1983)

18. 343, AFA, 295, 4498 1 ¢35
3=, 30:278 (1987) :

19. Flurkey, W.H. and Jen, J.J.: J. Food Sci.,
43 : 1826 (1978)

20, Kon, S. and Whitaker, J.R.: J. Food Sci.,
30 : 977 (1966)

21. Jen, J.J., Seo, A. and Flurkey, W.H.: J.
Food Sci., 45 : 60 (1980)

22. Kahn, V., Goldshmidt, S., Amir, J. and
Granit, R.: J. Food Sci., 46 : 756 (1981)

23. 3t RS AESFGE A, 9(2) 1175 (1977)

24, Windholz, M., Budavari, S., Blumeiti, R.F.,
Otterbein, E.S.: The Merck Index
cyclopedia of chemicals, Drugs, and Biolo-
gicals” Merck & Co., Inc. U.S.A. p.1234
(1983)

25. Embs, R.]. and Markakis, P.: J. Food Sci.,
30 : 753 (1965)

26, Taylor, S.L. and Bush, R.K.:
nol., June, 47 (1986)

J. Agric.

“An en-

Food Tech-



