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ABSTRACT

Chronic hyperglycemia generates the formation of protein glycation, leading to
the production of advanced glycation end-products (AGEs), which play an important
role in several diabetic complications, such as atherosclerosis, nephropathy, retinopathy,
neuropathy including DNA dysfunction. Inhibition of AGE formation is one of the
approaches used to prevent and suppress the progression of diabetic complications.
Another therapeutic approach for the prevention of diabetic complications is to decrease
postprandial hyperglycemia through a-glucosidase inhibition. In the attempt to search
for natural inhibitors, ethyl acetate and ethanol extracts from 26 culinary plants were
primarily assessed in terms of their phenolic and flavonoid contents as well as for their
antioxidant and antiglycation activities. It found a high correlation between the
antiglycation and antioxidant activities of the plant extracts versus their phenolic and
flavonoid contents. Especially, the ethanolic extract of young leaves (T. indica,
P.guajava, M. indica, D. longan and P. granatum) and spices (O. sanctum, M.
cordifolia, P. sarmentosum and P. odoratum) that contained high phenolic and
flavonoid compounds possesed potential antiglycation and antioxidant activities.
Among the Lamiaceae plant species, the ethanolic extract of O. sanctum (purple)

showed the strongest inhibitory effect against AGE formation in both extracellular



(BSA-MGO) and intracellular (histone-MGQO) model proteins as well as the antidiabetic
activity through the inhibition of a-glucosidase (maltase). Moreover, it also showed the
ability to decrease the formation of the crosslinking of the histone.

The ethanolic extract of O. sanctum (purple) was chosen to be partial purified by
partitioning of its extract into ethyl acetate (EA) and aqueous fractions. The active EA
fraction was subjected to flash silica gel 60 column chromatography and then identified
by GC/MS, LC/MS and LC/MSMS techniques. The results showed that the
antiglycative compounds of the EA fraction of O. sanctum (purple) exhibited the mass
spectral patterns of methyl eugenol, rosmarinic acid, luteolin and apigenin.
Quantification of the identified phenolic compounds found that rosmarinic acid and
methyl eugenol were major constituents while luteolin and apigenin were minor
constituents. The inhibitory effects of both EA and aqueous fractions of O. sanctum
(purple) were investigated for the AGE formation in various model systems comparing
with the standard phenolic compounds. The results indicated that the EA fraction of O.
sanctum (purple) showed stronger inhibitory activities against AGE formation in both
extracellular and intracellular proteins than its aqueous fraction. Moreover, the EA
fraction of O. sanctum (purple) also displayed the potent inhibitory activity against o-
glucosidase, being of the mixed non-competitive inhibitor type. These results suggest
that the phenolics (rosmarinic acid, luteolin and apigenin) might be the bioactive
compounds in the EA fraction of O. sanctum (purple) that contributed to the
antiglycation activities and the antidiabetic property through the inhibition of a-
glucosidase activity, except for methyl eugenol which only showed a-glucosidase

inhibition.
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