Journal of the Korean Society of
Tobacco Scienve . Vol.9, No. 2 (197)
Printed in Republic of Korea,

-
iy
-

Effect of Nicotine on the Various Enzymes’
Activity

Mi Ja Lee and Sang Ha lLee

Division of Tobacco Manufacturing, Korea Ginseng & Tobacco Research
Institute, Daejon, Kerea.

(Raoceived Sep. 5, [48T)

Abstract
Nicotine, the main alkaloid of tobacco, showed different effect according to the enzyme.

Among investigated enzymes, proteasc was inactivated remirkably by nicotine and the mode

of inhibition was examined.

a—amylase and B-amylase were not affcected, and celalase and glucoamylase were nactivated

partially when the concentration of it was over 1.0% , but protease was inhibited power fully

by nicotine. The iminbition of protease by nicotine was performed almost in the initial stage of

reaction, aud was not so much affected by temperature, and was reversible. The inhibition

type of protease by nicotine appeared as a Mixed-type inhitition .
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Table 1. Effect of nicotine on various protease

Residual Residual

Source ol enzyme activity Source of enzyme activity
(%) (%)

Asp. ewamori 80.12 Pennotatum 106.13
Asp.cellulosa 1062.22 Tobaceon seed * 77.88
Asp.sartor i Tobacco Teaf 17 T.14
Asp. sydowi 84,03 Tobacco leaf 2% 68.72
Asp.oryzae B9 Tobacco leaf 3° 649.06
Muc . javani cns 23.46 65.72
Pen. frequant ans 77.47 83.04

* |solated source of fungi, not identified.
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2. Effcet of nicotine cancentration on various enayvies.

Relative activity @)

Sonr e of

Enzymes Cn7 v Concentration of nicotine (72)
0 h.oh 1.0 1.5 2.0
Protease Aspocellulosae 100 70.3 a5.7 37.8 29.1
Pen. notatum 100 63 .4 45.5 42.8 37.1
Asp.svdowr 106 65.0 41.8 - 28.6
Asp.oryzae 100 75 .3 53.1 27.0 17.3
Cellulase Asp.sartor 106 103 .4 59.6 8E.T 73.1
Asp.usami't o0 499.9 4.4 89.0 77.5
Soil fungi 100 101 4 98.4 94.9 83.4
a—ymylase Asp.orvzae 100 10,5 101.2 8.8 97.5
Bac. it chentformes 100 1410 101.4 1602.4 100.8
Bac.subtils s 100 104.5 106 .5 1= 1 0.7
Porcine pancreas 100 105.3 105.0 0.5 96.7
B-amylase Barley 100 1 2 1n2.2 99.3 96.4
Soybean 100 14405 165H.6 104.1 849.0
Gluco- As p.oryzae 100 94.10 92.10 81.9 801
amylas:- RhAizopus spp. 100 477 Y6 Hyz2.0 ®3.5
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Fig.1. Effect of temperature and time
on a-chymotrypsin inhibition by
nicotine
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Table 3. Reversion of a-chymotrypsine on nicotine

with IM phosphate

with 90mM nicotine

D o ~ o { i s
Preincubation None buffer (pH 7.7) in IM phosphate B.
Activity 0.488 0.485 0.131
(absorbance)
After dialysis™ . -
(absorbance) 0.476 0.475
Residual activity
(% 100.0 97.5 97.3
* After preincubation for 20 min. at 37 C, the mixture were dialyzed overnight

ageinst D.W.
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(Lineweaver-Burk plots)
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S:% of casein Iig.3. Inhibition of protease by nicotine
x x :  0mM of nicotine (Dixon plots )
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o—-o : 60mM ” o—9:0.2% of casein
o—ua: 90mM ” o @ :0.5% of casein
o——o : 120mM ” O—-o0 : 1.0% of casein
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