KOREAN J. FOOD $CI. TECHNOL.
Vol. 26, No. 3, pp. 317~323(1994)

AEY AES dEd 229 RIKI Me|ghd

SEER

o] AjeH

o sholxbe sk A% st

Some Physiological Activity of Phenolic Substances in Plant Foods

Junghi Lee and Su-Rae Lee

Department of Food and Nutrition, Ewha Womans University

Abstract

Nine plant foods (persimmon leaf, perilla seed, Chinese quince, ginger root, walnut, mugwort leaf,
arrowroot, buckwheat and sorghum) rich in phenolic substances were examined for their effects on
the digestive enzymes, food-poisoning bacteria and mutagenicity/antimutagenicity by Ames test. Among
tested samples, Chinese quince significantly inhibited the a-amylase activity (97%), exhibiting an uncom-
petitive inhibition type. Protease activity was inhibited by Chinese quince (86%), persimmon leaf
(51%) and mugwort leaf (20%), in which mugwort extract exhibited a noncompetitive type. Lipase
was activated >50% by all samples. The inhibition of a-amylase was highly correlated with the content
of condensed tannin (r=0.89) and the inhibition of protease, with total phenolic content (r=0.84).
Total phenolics fraction of tested samples showed the growth inhibition toward E. coli, Streptococcus
Jaecalis and Salmonella enteritidis, in which the effect of perilla, sorghum and arrowroot was the highest
for E. coli. Standard phenolics and food samples did not show any mutagenicity toward Salmonella
typhimurium TA98 and TA100. Tannic acid inhibited the mutation of the two strains by benzo[a Jpyrene
whereas total phenolics fractions of Chinese quince and walnut exhibited antimutagenicity to a lesser

extent.
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Table 1. Activation or inhibition of digestive enzymes by water extractable phenolics from some food samples

Relative enzyme activity*

Sample
pvp** -+~ PVP
{a-Amylase)
Persimmon leaf (%+<)) 123.7 150.0
Perilla seed (E744) 114.5 108.9
Chinese quince (&3} 26 5378
Ginger root (A7) 126.3 124.4
Walnut (3.5) 109.2 105.6
Mugwort leaf (%) 113.2 1154
Arrowroot (Z¥2]) 102.6 104.4
{Protease)
Persimmon leaf 49.0 814
Perilla seed 100.0 95.3
Chinese quince 14.3 46.5
Ginger root 102.0 114.0
Walnut 100.0 116.3
Mugwort leaf 79.6 100.0
Arrowroot 939 1186
{Lipase)
Persimmon leaf 266.7 150.0
Perilla seed 150.0 1375
Chinese quince 216.7 100.0
Ginger root 2333 225.0
Walnut 200.0 150.0
Mugwort leaf 216.7 187.5
Arrowroot 166.7 125.0

% Activation % Inhibition
}’\ P +PVP PVP +PVP
23.7 50.0 -
14.5 89 - -

- — 97.4 422
26.3 244 -

9.2 5.6 - —
132 15.6 —
2.6 4.4 —
- 51.0 18.6
- 0.0 4.7
- — 85.7 53.5
2.0 14.0 - -
16.3 0.0 —
20.4 0.0
18.6 6.1 -
166.7 50.0 -
50.0 37.5 -
116.7 0.0 -
133.3 1250 -
100.0 50.0
116.7 87.5
66.7 25.0 —

*Activity in absence of phenolics was set at 100.
**PVP: polyvinylpyrrolidone (a tannin-complexing agent)
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Table 2. Correlation coefficients between the degree
of enzyme inhibition and phenolics content in 7 plant
food samples

Phenolics a-Amyiase  Protease
Total phenolics? 0.79* 0.84*
Condensed tannin® 0.89* 0.50
Protein-precipitable tannin® 0.07 —0.12

*significant at p<0.05
2% tannic acid equivalent
% catechin equivalent
“% tannic acid equivalent
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Fig. 1. Inhibitory effect of Chinese quince extracts on
a-amylase
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Table 3. Antimutagenicity of plant phenolics against
benzo[a]pyrene in Salmonella typhimurium TA98 and
TA100 with Sy mix

Conen  Inhibition of mutagenicity(%)
Phenolics
(ng/plate)  TA98 TA100
Tannic ac1d 100 42 95
200 68 M
400 82 71
Catechin 100 22 (—17)
200 0 (—18)
400 (—6) 3
Gallic acid 50 16 18
100 13 25
200 40 51
Chinese quince 29 8 33
phenolics 58 (—3) 23
115 (—2) (—2)
Walnut phenolics 29 (—28) (—17
58 (—22) (—56)
115 16 44

Average number of revertant colonies per plate was 110
in TA98 and 280 in TA100.

(=) denotes % activation of mutagenicity, rather than
inhibition.
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