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Effects of Polyphenols on the Activities of Sahvary and
“Pancreatic « ~Amylases

HIROKO ARAKI and NAOKO YAMAMOTO

The effects of 10 polyphenols and 2 aromatic amino acids on human salivery «-amylase

(SA) and porcine pancreatic « -amylase (PA) were investigated in vitro by Blue Starch methed.

@ Tannic acid, caffeic acid, chlorogenic acid and gallic acid showed strong inhibitory effects and

their concentrations of 50% inhibition (ICsp) were below 1mM for either of SA or PA, whereas ICsg
of (+) -catechin were 1.583mM for PA and 6.778 mM for SA.
@ Among the other chemicals tested, catechol, L-dopa, DL-dopa, guaiacol, L-phenylalanine and

L-tyrosins did not have significant. effects on the SA and PA activities. -

® Tannic acid was found to have larger effects on SA than PA, whereas all the other samples

showed a stronger inhibition on PA than SA.
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Table 1 Inhibitary effects of polyphenols on salivary and pancreatic o -amylase activities
enzyme inhibition(%)
Samples Enzyms Concentrations of samplesl)
1/50 1/30 1/20 1/10 1/5 1 5

Tannic acid sa? 46.9 63.3 75.8 84.3 100.0

PA% 20.0  56.7  62.8 100.0
Caffeic acid SA 3.4 74 .4 88.9

PA 19.6 50.6 65.1 94.6 100.0
Chlorogenic acid SA 6.2 52.3 85.6 100.0

PA 21.0 49.2 93.7 100.0
Gallic acid SA 19.8 29.4 89.8 100.0

PA 21.2 50.3 95.2 100.0
(+)-Catechin SA 17.0  42.7  71.8

PA 36.1 77.4 94.6
Catechol SA 12.5

PA 22.1
L-Dopa ' SA 5.5

PA 10.6
DL-Dopa SA 8.1

PA 16.0
Pyrogallol . SA 10.7

PA 23.6
Guaiacol SA 0.1

PA 31.0
L-Phenylalanine SA 19.7

PA 7.8
L-Tyrosine SA 0.3

PA 7.7

1) The basic concentrations of test samples were 84mg/d! for tannic acid and 4.625mM for other samples. And 1/50~5 show

1/50~5 times of each above concentrations.
2) Human salivary e - amylase,
3) Porcine pancreatic « - amylase,
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Table 2 Protein precipitation reaction of polyphenols and their ICs¢ for salivary and

pancreatic o -amylase

Samples MW Protein precipitationZ) [Cso(mM) :

) SAS) . pa* ).
Tannic acid (1032)V + 0.017 0.048
Caffeic acid 180.2 - 0.428 0.163
Chlorogenic acid 354.3 - 0.242 0.187
Gallic acid 170.1 - 0.278 0.223
(+)-Catechin 290.3 - 6.778 1.583
Catechol . 110.1 - >4.625 >4.625
L-Dopa 197.2 - - >4.625 >4.625
DL-Dopa - 197.2 - >4.625 >4.625
Pyrogallol 126.1 - >4.625 >4.625
Guaiacol 124.1 - >4.625 >4.625
L-Phenylalanine 165.2 - >4.625 >4.625
L-Tyrosine 181.2 - ’ >4.625 >4.625

1) Presumed molecular weight.
2) Bovin serum albumin lmg/ml(pHS.O)IS).
3) Human salivary a - amylase,

4) Porcine pancreatic « - amylase,
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