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Abstract

An inhibitory activity against e« -glucosidase was identified in extracts of medicinal lichens, Parmelia
austrosinensis and P. praesorediosa. The extracts retained almost all of their original activities when
treated with heat, acid and alkaline conditions, and some hydrolytic enzymes. Partially purified inhibitor
showed strong inhibition against disaccharide hydrolytic enzymes of mammalian and mold origin, but
weak or no inhibition against polysaccharide hydrolytic enzymes except glucoamylase. The inhibitors from
the two Parmelia sp. showed almost same retention time in HPLC. The inhibitor suppressed elevation

of blood glucose level in rats after oral administration of soluble starch or sucrose,
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Ground sample

Extraction by methanol

evaporation & suspension in distilled water
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unabsorbed part
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Cation exchange (Dowex 50W, Na® form)

fractionated with NaCl (0~3 N linear gradient)
neuralization & concentration

Activated carbon column

fractionated with methanol (0~90 % linear gradient)
concentration

y
Preparative HPLC (YMC, NH; column)

concentration & lyophilization

Pale yelllow to pale green powder

Fig. 1. Partial purification procedure of « -
glucosidase inhibitor from Parmelia sp.
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Table 1. Residual activities of « -glucosidase inhibitor from Parmelia sp. after various treatments

extract

Residual activity (%)

Treatment

P, austrosinensis

P. praesorediosa

0.1 N HCl, 30C, 6 hr

0.1 N NaOH, 30C, 6 hr

100°C, 30 min

Pepsin(1%), pH 2, 37C, 1 hr
Trypsin(1%), pH 8, 37C, 1 hr
a-Amylase(1%), pH 7, 37C, 1 hr

95.5 96.0
96.0 96.5
95,5 95.0
98.5 99.0
100.0 100.0
100.0 99.0

(10 ml, @ -glucosidase inhibitor activity 100 unit/ml) was treated with each condition.

Table 2. Inhibitory characteristics of « -glucosidase inhibitor from Parmelia sp. against various

hydrolytic enzymes

Inhibition
Enzyme Source — -
P, austrosinensis P. praesorediosa
. Porcine intestinal +++++ +t++

@ - Glucosidase ) ]

Aspergillus niger +4++++ +4++++

. Almond ++++ ++++

8 - Glucosidase )

A. niger +++++ ++++
a - Galactosidase A, sp, +++ A+
B - Galactosidase Bovine liver +++ 4+

Saccharomyces sp. + +
Sucrase T i

Porcine intestinal +++++ +4+++

Human saliva - -
a - Amylase Porcine intestinal - -

Bacillus subtilis - -
Glucoamylase Rhizopus sp. +++ +
Carboxymethylcellulase A. niger - -
Xylanase Trichoderma viride - -

Inhibitory rating used were as follows: +++++, 81~100%: ++++, 61~80%: +++, 41~60%: ++, 21~40%: +, 1~20%: -,

0% inhibition.

Extract( « - glucosidase inhibitor activity: 100 unit/ml) was added to each enzyme solution(10 unit/ml).
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Fig. 2. Comparison of retention time in HPLC
of partial purified « -glucosidase inhibitor from
Parmelia sp. (a) inhibitor from P. austrosinensis
(b) inhibitor from P. praesorediosa

% P, austrosinensis®]
gqg7ksks A *}&?51'93‘3} e AR =
g g4z ﬂ”ﬂ Z%ﬁ%é% EEEE ratel] Fo
013}1] 2 rat= A% 30

= {-r-v} ’SE‘ E—]—Oﬂfﬂ %‘:‘7‘]7} "3 7
A%E B 5 AU Table 3, 4). 3] &3x7}t 3
3 At A3 3084 7] €945 dah, &
S22 30mg/kg °1 T3 AS Fas9
JA =7} AR FAFANAME F 79%, A8 Fool
A ¢ 75% ol F3HA GAlEE @S B, o3}
2 9F9 - glucosidase AsiAIRo] EAH A HF

k>
2

Al B4z A48 4 A RO Eny,
B b EE MRYAE A8 Y s
N B5EEY 2o R 48 JAGE At B

Table 3. Effects of extract from Parmelia austrosinensis on blood glucose level after starch

administration on rats

Extract loaded

Blood glucose(mg/dl)

(mg/ke) 0 min 30 min 60 min 90 min 120 min
Control 71x127 142 181 96+125 88+16.3 80+12.1
10 72+117 138 169 100+13.9 87+195 81+16.2
30 72148 87 + 20.0* 105+198 9%+129 71+157
50 77122 80 +15.2* 91+144 84+17.0 77%£13.2

Soluble starch(1.5g/kg) was loaded on rats. Values are mean=*SD. Signifacantly different from control (*p<0.05).
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Table 4. Effects of extract
administration on rats

o}l - B Y

¥4 FFFHHA

from Parmelia austrosinensis on blood glucose level after sucrose

Extract loaded Blood glucose(mg/dl)
(mg/ke) 0 min 30 min 60 min 90 min 120 min
Control 70+135 138 + 179 121 + 145 91+125 80+11.9
10 724115 134 £ 191 130 £ 158 102+18.0 81%£157
30 75+128 92 + 11.2* 101 £ 130 92+18.7 79+14.2
50 73+154 82 + 14.3* 9] + 114* 79+164 75+155

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