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Alpha-glucosidase Inhibition Activity of Methanol Extracts Obtained
from Nine Pteridophyte Species Native to Korea

Na Rae Kim, Lai Won Chi and Cheol Hee Lee*
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Abstract - This study was conducted not only to analyze a-glucosidase inhibition activity with fronds and rhizomes of nine
Pteridophyte species, but also to select the plant materials suitable for natural a-glucosidase inhibitor. Harvested rhizomes
and fronds were washed, freeze-dried and grinded. After conducting ultrasonification extraction for 30 minutes in ultrasonic
water tank with 100% methanol solvent, and vacuum filtration, a-glucosidase inhibition activity was measured. Acarbose
was used as the positive control. After mixing 100 uL of 0.7 unit a-glucosidase enzyme solution into 50 uL of extract and
reacting them at 37°C for 10 minutes, 50 pL of 1.5 mM p-NPG solution was taken and reacted at 37°C for 20 minutes. The
reaction was stopped with 1 mL of 1 M Na,COs and absorbance was measured in 405 nm. With the regression analysis, the
content of solubility solids (the value of ICso) which can inhibit 50% of 0.7 unit a-glucosidase solution’s activity was
investigated. The frond (ICso= 14.00~913.33 ug-mL™") and rhizome extracts (ICso= 12.93 ~205.84 ug-mL") of nine
Pteridophyte species showed higher a-glucosidase inhibition activity in comparison with acarbose (ICso = 1413.70 pg-
mL™). The extracts of fronds and rhizomes showed higher value than acarbose by 1.55~100.98 and 6.87 ~109.33 times
each. Especially, a-glucosidase inhibition activities of Pyrrosia lingua in fronds and Osmunda cinnamomea var. fokiensis
in rhizomes were the highest. The necessary biomass of fronds and rhizomes for inhibiting 50% of a-glucosidase activity
showed the lowest value, 0.35, 0.27 mg each, in O. cinnamomea var. fokiensis. 1Csy value of P. lingua was the highest
among fronds of nine Pteridophyte species, but content of soluble solids was 2.4 times less than O. cinnamomea var.
fokiensis. So frond of O. cinnamomea var. fokiensis is more economic in comparison with P. lingua. As the result of this
study, O. cinnamomea var. fokiensis showed high a-glucosidase inhibition activity even with small biomass. Therefore it
was considered to be high-valued economic material as natural a-glucosidase inhibitor.
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Table 1. Origins and parts of nine Pteridophyte species used for this study

Scientific name Korean name Origin Part Harvest date
Hovolevi ar Ak Jew. K Frond July 31, 2007

e r .
JPOIEpIS punciata o I, ot Rhizome Jan. 19, 2008
- 3 , Frond July 31, 2007

Pteridium aquilinum var. latiusculum A Cheongwon, Korea )
Rhizome Jan. 19, 2008
] o . Frond July 31, 2007

Osmunda cinnamomea var. fokiensis a1y Miwon, Korea )
Rhizome Jan. 19, 2008
) Frond July 31, 2007

Osmunda claytoniana 20FT1H| Koseong, Korea )
Rhizome Jan. 19, 2008
Pyrrosia lingua A9 Jeju, Korea Frond July 10, 2007
Frond July 31, 2007

Athyrium niponicum WA Goesan, Korea )
Rhizome Jan. 19, 2008
) Frond July 31, 2007

Matt ja struthiopteri, | A Cheongwon, Korea

atteuccia struthiopteris JuU AR % Rhizome Jan. 19, 2008
Frond July 31, 2007

Onoclea sensibilis var. interrupta OFAF1H| Yangyang, Korea )
Rhizome Jan. 19, 2008
Woodsia polystichoides LfcE Teabak, Korea Frond Oct 31, 2007
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Table 2. Moisture contents of fresh materials and soluble solid contents of extracts obtained from nine Pteridophyte

species used for this study

Scientific name Part Moisture content (%)  Soluble solid content (g'g’ db)”

) Frond 83.76 0.23 + 0.00°

Hypolepis punctata .
Rhizome 69.49 0.11 £ 0.00
Frond 81.46 0.15 = 0.00

Pteridium aquilinum var. latiusculum .
Rhizome 75.94 0.14 + 0.00
Frond 80.64 0.24 = 0.00

Osmunda cinnamomea var. fokiensis .
Rhizome 66.37 0.14 = 0.00
Frond 77.25 0.29 + 0.00

Osmunda claytoniana .
Rhizome 67.08 0.12 + 0.00
Pyrrosia lingua Frond 69.09 0.10 = 0.00
Frond 82.13 0.21 + 0.00

Athyrium niponicum .
Rhizome 70.85 0.20 + 0.00
Frond 85.54 0.26 = 0.00

Matteuccia struthiopteris .
Rhizome 72.72 0.17 = 0.00
Frond 82.56 0.18 = 0.00

Onoclea sensibilis var. interrupta .
Rhizome 65.48 0.13 = 0.00
Woodsia polystichoides Frond 77.07 0.11 = 0.00

“Grams of solubles contents per gram of dried samples.
*Values are mean=SE.
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Table 3. ICsy value of a-glucosidase inhibitory activity in
nine Pteridophyte species

Scientific name Part  ICsy value (ug-mL'l)Z
Acarbosey 1413.70 + 179.15"
Frond  913.33 + 38.41°

Hypolepis punctata

Rhizome 18.72 £ 0.72°
Pteridium aquilinum ~ Frond 539.95 + 20.78°
var. latiusculum  Rhizome — 205.84 + 17.69"
Osmunda cinnamomea  Frond 16.18 + 0.88"
var. fokiensis Rhizome 12.93 + 0.76"
Frond 39.06 + 3.44°

Osmunda claytoniana . .

Rhizome 16.01 + 0.44

Pyrrosia lingu Frond 14.00 + 0.77°
Frond 18.55 + 0.76°

Athyrium niponicum . .

Rhizome 1947 + 1.78

Matteuccia Frond 26.66 = 0.66"
struthiopteris Rhizome 35.00 = 1.93°
Onoclea sensibilis var. Frond 41.30 + 1.79"
interrupta Rhizome 17.33 + 0.92°
Woodsia polystichoides ~ Frond 56.27 £ 2.06"

“The half maximal (50%) inhibition concentration.

YAcarbose (4",6"-Dideoxy-4"-([1S]-[1,4,6/5]-4,5,6-trihydroxy-3-
hydroxymethyl-2-yclohexenylamino-maltotriose): a-glucosidase
inhibitor.

*Values are mean + SE.

"Mean separation within columns by Duncan’s multiple range
test, p<<0.05.
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Table 4. Amount of fresh materials required for obtaining
soluble solids of nine Pteridophyte species appearing ICsg

Amount of fresh

Scientific name Part . .
material required (mg)
Hmoleni . Frond 2474 + 1.04°
olepis punctata
POIEPE P Rhizome  0.54 + 0.02
Pteridium aquilinum ~ Frond 18.81 + 0.72
var. latiusculum Rhizome 6.04 + 0.52
Osmunda cinnamomea  Frond 0.35 + 0.02
var. fokiensis Rhizome 0.27 + 0.02
Frond 0.59 + 0.05
Osmunda claytoniana .
Rhizome 0.40 + 0.01
Pyrrosia lingu Frond 0.47 + 0.03
Frond 0.51 £ 0.02
Athyrium niponicum .
Rhizome 0.33 + 0.03
Matteuccia Frond 0.72 £ 0.02
struthiopteris Rhizome 0.77 £ 0.04
Onoclea sensibilis var. Frond 1.34 + 0.06
interrupta Rhizome 0.38 +£ 0.02
Woodsia polystichoides  Frond 2.16 = 0.08

“Values are mean+SE.
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