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Effect of extract from Umbilicaria esculenta on
postprandial hyperglycemia

Kyung-Ae Lee and Moo-Sung Kim'*

Korea Food Research Institute, Songnam 463-420, Kovea
'Pacific R&D Center, Yongin 449-900, Korea

Abstract — An inhibitory activity against o-glucosidase was identified in extract of an edible
lichen, Umbilicaria esculenta. The inhibitor was very stable retaining above 95% of its original
activity when treated with heat, acid and alkaline conditions, and some hydrolytic enzymes. Par-
tially purified inhibitor showed strong inhibition against disaccharide hydrolytic enzymes of mam-
malian and mold origin, but weak or no inhibition against polysaccharide hydrolytic enzymes except
glucoamylase. The inhibitor suppressed elevation of blood glucose level in rats after oral admin-
istration of soluble starch or sucrose.
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Fig. 1. Partial purification procedure of a-glucosidase
mhibitor from U. esculenta
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Table 1. Residual activities of o-glucosidase inhibitor from
U. esculenta after various treatments
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Table IL Inhibitory characteristics of a-glucosidase inhibi-
tor from UL esculenta against various hydrolytic enzymes

T Residual activity Enzyme Source Inhibition
reatment — -
(%) Glucosid Porcine intestinal +++++
0.1 N HCl, 30°C, 12 hr 96.0 o-Glucosidase  Aspergillus niger et
0.1 N NaOH, 30°C, 12 hr 96.0 - Al F++F
%’(30;@, 30( {n(}n) 95.0 B-Glucosidase 4 r;}gg ot
otease(l % -
Bacillus subtilis, pH 7, 37°C, 1 hr 100.0 o-Galactosidase A sp. o
Pepsin, pH 2, 37 C 1 hr 98.0 B-Galactosidase ~ Bovine liver +++
Trypsin, pH 8 37 C 1 hr 100.0 Sucrase Saccharomyces sp. +
o-Amylase(1l %) 96.0 Porcine intestinal +++++
Porcine pancreatic, pH 7, 30°C, 1 hr ) Human saliva B
Glucoamylase(l %) 100.0 o-Amylase Porcine intestinal -
Rhizopus sp., pH 5, 30°C, 1 hr ’ Bacillus subtilis -
Extract(10 ml, o-glucosidase inhibitor activity 100 unit/ B-Amylase Barley -
m1) was treated with each condition. Glucoamylase Rhizopus sp. +++
Carboxymethyl .
A. niger -
cellulase
YERAITH(Table 1), o9} 722 A5 EAJow Rol Polygalacturonase A. niger -
Xylanase Trichoderma vivide -
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Inhibitory rating used were as follows: +++++, 81~
100 %; ++++, 61~80%; +++, 41~60%; ++, 21~
40%; +, 1~20 %; -, 0% inhibition.

Extract(a-glucosidase inhibitor activity 100 unit/ml) was
added to each enzyme solution(10 unit/ml).
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Table III. Effects of extract from U. esculenta on blood glucose level after starch administration on rats

Extract loaded (mg/kg) _ _ Blood glucosg(mg/dl) - i
0 min 30 min 60 min 90 min 120 min
Control 70+10.57 144%17.1 97+15.25, 88+15.54 80+10.2
10 72+10.75 108+16.01, 119£12.98 114+15.05 85+16.4
20 80+10.78 86+20.20, 102+14.87 90+10.27 78+12.42
40 79+12.02 82+14.32 92+15.54 85+16.01 78+13.03

Soluble starch(1.5 g/kg) was loaded on rats. Values are mean+SD. Signifacantly different from control (*p<0.05).

Table IV. Effects of extract from U. esculenta on blood glucose level after sucrose administration on rats

Extract loaded (mg/kg) Blood glucose(mg/dl) . .
0 min 30 min 60 min 90 min 120 min
Control 71+12.55 135+16.9 | 120+15.50 921+14.45 84+11.29
10 78+9.75 111+19.01, 130+16.58 100£16.02 85+15.48
20 80+10.83 87+12.20, 97+13.80, 90+8.97 78+12.25
40 73+14.02 82+14.28 92+11.34 78+16.11 75+13.65

Sucrose(1.5 g/kg) was loaded on rats. Values are meantSD. Signifacantly different from control (*p<0.05).
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