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Antihypertensive, Antimicrobial and Antifungal Activities of
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Abstract Antibacterial, antifungal, and Angiotensin-I-converting enzyme (ACE) inhibitory activities of buckwheat
(Fagopyrum esculentum and F. tataricum) hydrolyzed by Viscozyme L and Alcalase 2.4 L were investigated. The Alcalase
2.4L-hydrolyzed buckwheat showed highest yield of 22.10-24.65%. F esculentum hydrolysate treated with Viscozyme L
from Salmonella typhimurium (clear zone: 3-4.7 mm) and Listeria monocytogenes (clear zone: 4-7.2 mm) showed highest
antimicrobial activity among enzymes used. F esculentum hydrolysate treated with Trichoderma reesei showed strongest
antifungal activity among enzymes used (clear zone: 3.7-12 mm). Alcalase 2.4L-hydrolyzed F esculentum and F. tataricum
showed strong ACE inhibitory activities (61.19% and 94.48%, respectively).
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Table 1. Optimum condition of enzymes used for buckwheat
hydrolysis

Enzyme Optimum pH Optimum temp. Manufacturer

0
Alcalase 2.4 L 6.5-8.5 55-70 Novo
Viscozyme L 3.3-53 25-55 Novo

Table 2. Proximate composition of buckwheat

Sample Ash

(Unit: %)
Lipid Protein Moisture Carbohydrate

Fagopyrum

170 218  9.88 6.89 79.35
esculentum
Fagopyrum 4 6 526 953 724 79.31
tataricum
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Table 3. Hydrolysis rate of buckwheat

Hydrolysis rate (%)
Sample
Fagopyrum esculentum Fagopyrum tataricum
No enzyme 7.92 +£0.08 3.17+0.03
Viscozyme L 24.65+0.25 22.10+0.22
Alcalase 2.4L FG 18.70+ 0.19 19.45+0.19
grEy
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Table 4. Antimicrobial effects of buckwheat hydrolysate on various concentration

Microorganism strains

Concentration

FE”
(mg)

Enzyme

FT®

EC” PA? STY

LMY

B.SY SA% EC. PA ST. LM. BS. SA

3 _10) _ = _

1.5 - - - -

NLE. 0.75 - -
0.375 - - - -

Control - - - -

1.5 - - 3.5 6.7

0.75 - - 33 4.5
0.375 - - 3 4
Control - - - -

Viscozyme L3

3 - - - -
1.5 - - - -
0.75 - - - -
0.375 - - - -
Control - - - -

Alcalase 2.4L

YE.C.: Escherichia coli. ®P.A.: Pseudomonas aeruginosa. ¥S.T.: Salmonella typhimurium. YL.M.: Listeria monocytogenes “B.S.: Bacillus subtilis
98.A.: Staphylococcus aureus. "E.E.: Fagopyrum esculentum. YE.T.: Fagopyrum tataricum *Inhibition zone diameter (mm). '”Not detected. '"N.E.:

No enzyme.
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Table 5. Antifungal effects of buckwheat hydrolysate on various concentration

Microorganism strains

Concentration

Enzyme
i (mg)

FE®

ET.

ANY  A02P MM?

PR.Y

TRY AN. A.O. MN. PR. TR.

3 2 - -
1.5 - - -
0.75 - - -
0375 - - -
Control - - -

N.E.

3 - - -

1.5 - - -
0.75 - - -
0.375 - - -
Control - - -

Viscozyme L

129 - - - - -
7.8 - - - - -
6.3 - - - - -
3.7 - - - - -

3 - - _
1.5 - - -
0.75 - - -
0.375 - - -
Control - - -

Alcalase 2.4L

DAN.: Aspergillus niger PA.O.: Aspergillus oryzae

100
— O Fagopyrumesculentum.
B )
& g ® Fagopyrum tatarioum
>
Z
g 60
2
)]
S 40
g
£
&

20
<<

0

NE. Alcalase 240 Viscozyme L
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Fig. 1. Angiotensin-I-converting enzyme (ACE) inhibitory
activity of buckwheat hydrolysate by enzyme. N.E.: No enzyme,
Concentration of buckwheat hydrolysate: 10 mg/mL.
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