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'Shruti SanchetitSandesh Sancheti ah&5ung-Yum Seo

'Department of Biology, Kongju National Universipngju 314-701, Korea
Korean Collection of Herbal Extract, Inc., Kongji43701, Korea

Abstract: Problem statement: Glycosidase inhibitors are vital sources for theatment of diabetes
type Il with a special importance in pharmacoldggd industry and biotechnology, since for diabetes
control, different diets and drugs, especially laérbedicines are recommended in this &yapr oach:
While screening for the potent natural glycosidadebitors, we found the fruits ofhaenomeles
sinensis (C. sinensis), as the most effective glycosidase inhibitor. Thede 80% methanolic extract of
the fruits and its n-hexane, methylene chloridbylefcetate, n-butanol and aqueous fractions were
further investigated fom-glucosidase B-glucosidase a-galactosidase anfl-galactosidase enzyme
inhibition activities. Results: All the C. sinensis extracts showed remarkabteglucosidase and
B-glucosidase inhibitory activities (at a concentmatof 5ug 210ulL reaction®) ranging from 82-99
and 5-85%, respectively. Among all the inhibitidadies, n-butanol fraction demonstrated the highest
(99%) o-glucosidase inhibitory activity, whereas minegalactosidase (18-35%) afiegalactosidase
(10-34%) inhibitions were examined in all the fians of C. sinensis. Conclusion: C. sinensis fruits
may prove as potent natural anti-diabetic soura woteworthyo-glucosidase an@-glucosidase
inhibitions, because the inhibition of these enzgynpeovide a strong biochemical basis for the
management of type Il diabetes by controlling gh&e@bsorption. These results provide intense
rationale for further animal and clinical studies.
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INTRODUCTION hypoglycaemic properties have been used in folk
medicine from very ancient tiffie Despite the
Diabetes Mellitus (DM) is a major chronic introduction of hypoglycaemic agents from natunad a
life-threatening disorder, in which homeostasis ofsynthetic sources, diabetes and its secondary
carbohydrate and lipid metabolism is improperly complications continue to be a major medical protie
regulated by the pancreatic hormone, insulin; &gl heopld”. Medicinal plants used to treat hyperglycemic
in an increased blood glucose level. DM is a seriou congitions are of considerable interest to ethrtarioal
metabolic disease that has a significant impacthen .o mmunity as they are recognized to contain vakiabl
health, quality of life and life expectancy of atls, as medicinal properties in different parts of the pla®o,
well as on the health care system. As per WHCsatl traditional herbal therapies by indigenous systerhs

171 million people worldwide have diabetes, whish i o : I o
likely to be more than double by 2030 and arouritd 3. renxiﬁ(ljcrgg for treating this ailment are being inteely

million deaths every year are attributable to - . s
complications of diabetes; six deaths every mifiute _In continuing this Investigation, we asse.ssed the
From the basic two types of DM, one being insulin Va"'ous enzyme (such as,gIqc03|dqse[§-g[uc05|d_a§¢,
' . a-galactosidase arfiigalactosidase) inhibition activities
dependent (type 1) and another non-insulin depemdeq)n Korean herbal plants, as these enzymes arevied/ol

(type ”?' Iat<_er IS Fhe most. preva]ent form_an_d 'Sin a variety of biochemical processes related to
developing with as increase in obesity and aginié  etanolic disorders and diseases, such as diabes,

general populatidﬁ. In recent years, there has beeng, pacterial infections, lysosomal storage disasdend
renewed interest in the DM treatment using herbadsl  cancer. Therefore, an exhausted attempt has been gi
as they are generally non-toxic and World Healthon the design of efficient glycosidase inhibitayshany
Organization has also recommended the evaluation gfromising applicatiod¥®. In our screening, we found
the effectiveness of plants in condition where @€kl C. sinensis as the most promising candidate for further
safe modern drugs. Plant derivatives  withscrutiny.
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The plantChaenomeles sinensis (Thouin) Koehne B-D-galactopyranoside were purchased from
(also called asPseudocydonia sinensis (Thouin) CK  Sigma-Aldrich  (St. Louis, MO, USA). Other
Schneid, common name: Chinese-quince, ma guaommercially available reagents and solvents weeslu
belonging to Rosaceae family is mainly distributed as received.

Korea, China and Japan. Its fruits have been shown

have higher amounts of phenolics. This high phesoli Enzyme assays. The enzyme inhibition activities for
content can be expected to act as a factor fos-glucosidase, B-glucosidase, a-galactosidase and
improvement in healtf. Its fruit is used as traditional B-galactosidase were evaluated according to theadeth
Chinese medicine to treat throat diseases. Itrajsorted  previously reported by Shibanet al.*? with minor
antiinfluenza, antioxidant, antiulcerative, antljr modifications.

antihemolytic, antipruritic and antibacterial (awgti

Streptococcus pyogenes (which is a causative agent of g-Glucosidase assay: The reaction mixture consisted
tonsillitis and pharyngitis) activiti€s™. 50uL of 0.1 M phosphate buffe r (pH 7.0), @b of

To our knowledge, there are no prior reports0.5 mM 4-nitrophenyk-D-glucopyranoside (dissolved
discussed on the anti-diabetic activity ©f sinensis. in 0.1 M phosphate buffer, pH 7.0), D of test sample
Therefore, the objective of this study was to inigege (concentration: 500 pg mL‘l) and 25 pL of
the anti-diabetic potential of the cruatract of . glucosidase solution (a stock solution of 1 mg hih
C. sinensisand its various fractions by confirming the .01 M phosphate buffer, pH 7.0 waguted

in vitro enzyme inhibition studies on glycosidase. 0.04 Units mL* with the same buffer, pH 7.0 just before
assay). This reaction mixture was then incubat&f &t
MATERIALSAND METHODS for 30 min. Then, the reaction was terminated by th

] ] ] addition of 10QuL of 0.2 M sodium carbonate solution.
Plant material: The dried and matured fruits of The enzymatic hydrolysis of substrate was monitdnged
C. sinensis were obtained from “Korean Collection of the amount of p-nitrophenol released in the reactio
Herbal Extracts” a Biotech company in Korea. Amixiure at 410 nm using microplate reader. Al
collection of voucher specimen is available witte th experiments were carried out in triplicates.
company (Korea Collection of Herbal Extracts, 2000)

Extraction: The dried and rioe fruit h dint B-Glucosidase assay: The reaction mixture consisted
xtraction: The dried and ripe fruits were chopped into ul of 0.1 M phosphate buffer (pH 7.0), @5 of

small pieces and pulverized into a fine powder. Th s N . .
powderedC. sinensis fruits (2 Kg, dry weight) were kept ?]50 T'I\\/I/l 3hrg;r§r? :tzngfﬁgr gFI)L:c;pg)ra;S 2'? t?e sf?lsiasrﬁlpvleed
for extensive decoction in 80% methanol for 2 merath oﬁcentration' 500 ’ mL‘l)' :'md 25 Ul of
room temperature. The extract was then concentrate : e : " "
using rotary vacuum evaporator at 20-30°C to oktzn 0-8Tcof/lldasr?oss(;)|ﬁg?en (ﬁusftf(;‘r:k SS)'['Ut'?r(‘)Of V\}argi?ute%

dried crude extract (210 g). 0.04 Units mL* with the same buffer, pH 7.0 just before

)assay). This reaction mixture was then incubated
37°C for 30 min. Then, the reaction was terminated

the addition of 100uL of 0.2 M sodium carbonate

n-butanol to yield the n-hexane (17 g), methyleneSOIUtion' The enzymatic hydrolysis of substrate was

chloride (12 g), ethyl acetate (26 g), n-butandl g} and moni'gored _by the amount of p-nitrophenol releasettié
aqueous (64 g) fractions, respectively. The enzyméeactlpn mixture at 41(_) r;m using _mll_croplate readér.
inhibition activity assays were performed using H@0 experiments were carried out in triplicates.

mL™ concentrations for the crude extract and various

Fractionation: The crude methanolic extract (210 g
was suspended in distilled water (1L) and partétbn
with n-hexane, methylene chloride, ethyl acetatd an

fractions. a-galactosidase assay: The reaction mixture consisted
50puL of 0.1 M phosphate buffer (pH 7.0), gb of
Reagents: a-Glucosidase (from 0.5 mM 4-nitrophenyé-D-galactopyranoside (dissolved

Saccharomyces cerevisiae type 1), p-glucosidase (from in 0.1 M phosphate buffer, pH Z-O). fiD of test sample
almonds), a-galactosidase (from green coffee beans)(concentration: 500 ug mL™) and 25 pL of
B-galactosidase (fronischerichia coli), 4-nitrophenyl a-galactosidase solution (a stock solution of 1 mg’m

a-D-glucopyranoside, 4-nitrophenyl in 0.01 M phosphate buffer, pH 7.0 was diluted 0.04
B-D-glucopyranoside, 4-nitrophenyl Units mL™ with the same buffer, pH 7.0 just before
o-D-galactopyranoside, 2-nitrophenyl assay). This reaction mixture was then incubat&d ¥
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for 30 min. Then, the reaction was terminated by th  120%
addition of 100uL of 0.2 M sodium carbonate solution. 100% ™ 1
The enzymatic hydrolysis of substrate was monittned 5 gqo,
the amount of p-nitrophenol released in the reactio 3
mixture at 410 nm using microplate reader. All E 60%
experiments were carried out in triplicates. X 40%
20%
p-Galactosidase assay: The reaction mixture consisted 0%
50uL of 0.1 M phosphate buffer (pH 7.0), g6 of Srude  n-HexancMethylenc imten-mtano Watel

0.5 mM 2-nitrophenyg-D-galactopyranoside (dissolved
in 0.1 M phosphate buffer, pH 7.0), D of test sample  Fig. 1: a-Glucosidase inhibition by crude extract of

(concentration: 500pg mL™®) and 25 pL of C. Snensisand its fractions at 5 pg 210 jiL
B-galactosidase solution (a stock solution of 1 mg'm

in 0.01 M phosphate buffer, pH 7.0 was diluted 0.04  100%f T
Units mL™ with the same buffer, pH: 7.0 just before so%

assay). This reaction mixture was then incubat&¥ &€ 5

for 30 min. Then, the reaction was terminated by th 5 60%/

addition of 10QuL of 0.2 M sodium carbonate solution. < 40%!

The enzymatic hydrolysis of substrate was monitdmed S

the amount of o-nitrophenol released in the reactio 20% |

mixture at 410 nm using microplate reader. All hH

0% Crud ‘
rude  n.Hexane Methylene Ethyl n-Butanol Water

experiments were carried out in triplicates.
Extrac chloride acetat

Statistical analyses: All assays were performed at least
three times with triplicate samples. The inhibitiates
for all the assays were calculated as a percerage

Fig. 2: B- Glucosidase inhibition by crude extract of
C. Snensisand its fractions at ig 210pL™

control (buffer containing MeOH) without inhibitoAll 40%7 1
results are expressed as meaD. 3%
S 30%
S 25%
RESULTS £ 20w
) ) , , R 15%
The crude extract o€. sinensis and its various 10%
fractions were evaluated at g 210 pL™ well 5%
concentrations  for o-glucosidase, p-glucosidase, 0% Crude n-HexanMethylenc Ethyl n-Butano Watel
a-galactosidase anpgalactosidase enzyme inhibition Extrac chloride  cefat

studies. )
All the C. sinensis extracts showed remarkable F9
a-glucosidase inhibitory activities (at a concentmatof

. 3: a-Glucosidase inhibition by crude extract ©f
Snensisand its fractions at 5 pug 210 fiL

5 ng 210pL reaction®) ranging from 82-99% and are 40%][
detailed here (Fig. 1): n-butanol (99%) > water49? 35%
ethyl acetate (92%) > n-hexane (91%) > crude extrac S i%‘l/j:
(89%) > methylene chloride (82%). % 20(%:
Furthermorep-glucosidase inhibition results are: g 15%
water (85%) > crude extract (58%) > ethyl acetd894) 10% ’—I—‘
> methylene chloride (40%) > n-butanol (37%) > Z‘;f
n-hexane (5%). This shows the outstanding actiefty " Crude n-Hexan: Methyleneetyl n-Butano wate

B-glucosidase inhibition in water extract only (F&).

The less significanti-galactosidase (18-35%) and _. . .
B-galactosidase (10-34%) inhibitions were examimed i Fig. 4'%’ glucosldasde_tmfhml;[_lon b)t/ C”;dl% T_)ftlraCt of
all theC. sinensis fractions (Fig. 3 and 4). - Snensisand its fractions at fig H
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DISCUSSION

Glycosidase inhibitors are the important tools for
studying the mechanisms of action of glycosidases a
are also prospective therapeutic agents for some
degenerative diseases, including diabetes, virab.
attachment and cané&ft®. As synthetic glycosidase
inhibitors have many side/adverse effects, herbal
medicines are being the center point for the refess
in the current era. 6.

Therefore, in this study, for the first time, t@e
sinensis crude extract (in 80% methanol) and its
fractions were investigated for glycosidase inldoit
activities. The present enzyme inhibition studies?.
demonstrated that, tl&& sinensis fruit extract is a potent
novel a-glucosidase inhibitor with  moderate
B-glucosidase inhibition and lower a- and
B-galactosidase inhibitions. Theglucosidase inhibition
may be related to the high phenolic content and.
antioxidant property of the frufts®.

Therefore based on thisn vitro study, we
recommend that, the .Csinensis fruits may have
beneficial effects in managing type Il diabeteslitue.

CONCLUSION

The results of than vitro enzyme inhibition studies
emphasize the potent effect of ti@ sinensis fruit

extract on diabetes treatment. Based on this, durth 10.

pre-clinical and clinical studies can be pursued.
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