
PHENOLICS AND NOT POLYSACCHARIDES IN THE Camellia Sinensis AQUEOUS 
EXTRACTS ARE THE MAIN INHIBITORS OF THE PANCREATIC ALPHA AMYLASE 

Abstract
It has been shown that polysaccharides of Pu-erh tea are able to inhibit
the pancreatic α-amylase [1]. Traditionally this inhibitory activity has

been attributed mainly to polyphenolics. The purpose of this work was
to quantify the participation of polysaccharides in the inhibition of α-

amylase by several tea varieties. For this purpose the actions of total
aqueous extracts were compared with the actions of resolubilized

ethanol precipitates which contain mainly polysaccharides. Fig. 1 allows
to compare the activities of the pancreatic α-amylase in the presence

of the total aqueous extracts (AE) of the various varieties of C. sinensis

with the activities in the presence of the corresponding re-solubilized
ethanol precipitates (EP). For each pair of columns (AE and EP), the

extract concentrations were those that produced the maximal
inhibition observed in the experiments. For purple tea, green tea and

oolong tea, the contribution of the re-solubilized ethanol precipitate to
the total inhibitory activity was either small or non-existent. This also

holds for white tea, but in this case even the aqueous extract was not a
very strong inhibitor. Black tea, on the other hand, was the only one for

which a significant inhibition of the α-amylase by the re-solubilized

precipitate was found (29%). It can be concluded that polysaccharides
in the black tea preparations may contribute significantly to the

inhibition of the α-amylase. For all the other varieties, however, it is
likely that polyphenolics are the main inhibitors. This is a conclusion

that is substantiated by the content in polyphenolics of these varieties
and by computer simulations that suggest inhibitory activity for these

compounds. Details can be seen in [2].
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Introduction
Type 2 diabetes mellitus is the most common type of diabetes and

its complications are a major global health problem [3]. Inhibition of

starch digestion by ingesting α-amylase and α-glucosidase inhibitors is
an especially effective way of diminishing post-prandial glycemia, but

the drugs commonly used, such as acarbose, present several negative
effects [4,5]. For this reason, there has been continuous efforts at

discovering natural antidiabetic agents that could provide mild anti-
hyperglycemic protection.

In order to further contribute to clarifying the effects of Camellia

sinensis extracts on starch digestion, we propose in this work a
comparative study of the inhibitory effects of five varieties on

pancreatic alpha amylase, aqueous extracts were compared with the
actions of resolubilized ethanol precipitates which contain mainly

polysaccharides. The varieties to be investigated are green, oolong,
white, black and purple tea.

Materials and methods
Porcine pancreatic α-amylase (type IV-B), and potato starch were

purchased from Sigma-Aldrich. Acarbose was obtained from local

pharmacies. All reagent grade chemicals were from the highest possible
degree of purity.

The aqueous extracts were prepared in way similar to their form of
consumption, and high-molecular weight components (mainly

polysaccharides) were precipitated by addition of 3 volumes of cold
absolute ethanol to each aqueous extract [2].

Initial reaction rates catalyzed by the porcine pancreatic α-amylase

were measured at 37 ◦C and pH 6.9 in the absence or presence of
various tea extract concentrations. The pH used is close to the optimum

reported previously. The substrate was potato starch up to 1.0 g per
100 mL prepared in 20 mmol/L phosphate buffer plus 6.7 mmol/L NaCl.

The amount of enzyme added to each reaction mixture was 1 unit
(specific activity 500 units/mg protein). The standard curve was

constructed with maltose. No changes in pH were observed during the
incubation time [2].

Results
Fig. 1 allows comparing the activities of the pancreatic α-amylase

in the presence of the total aqueous extracts (AE) of the various C.

sinensis varieties with the activities in the presence of the
corresponding re-solubilized ethanol precipitates (EP). For each pair

of columns (AE and EP) the extract concentrations were those that
produced the maximally observed inhibition in the experiments

shown in Fig. 1. This is possible to observe purple and oolong tea
presented small inhibitions when compare to the great inhibitory

activity of the total aqueous extract.

Conclusion
Although extracts from all varieties of tea were able to inhibit the

amylase enzyme to some extent, it is clear that purple tea extract

was the most effective inhibitor.

Regarding the inhibition of polysaccharides, it was concluded that

polysaccharides in black tea preparations can significantly contribute
to the inhibition of α-amylase. However, it is likely that polyphenols

are the main inhibitors.

This is a conclusion that is supported by the polyphenolic content

of these varieties. In future work, computer simulations could help to

discover the main constituents responsible for the inhibition.
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Fig 1. Comparison of the activities of the pancreatic α-amylase in
the presence of the total aqueous extracts (AE) of C. sinensis
varieties with the activities in the presence of the corresponding re-
solubilized ethanol precipitates (EP).

The five extracts that were used at different concentrations

certainly contain many different compounds and it is very difficult to
define the exact compounds or group of compounds that are the

main responsible for the effects. There are no data available about
the compounds that cause inhibition of the α-amylase enzyme.

The purple tea was the strongest inhibitor of α-amylase among

the teas. Polysaccharides isolated from pu-erh tea, have also been
demonstrated to inhibit the α-amylase [1]. The total polysaccharide

content of the extract used in the present study is not very
pronounced (23 mg/g). However, it is apparent that polysaccharides

and eventually other macromolecules that can be precipitated by
ethanol, contribute to the total inhibitory activity on the α-amylase,

even though the latter seems to be limited to 10% of the total
inhibition. All these characteristics of the purple tea extract,

combined with the absence of a significant stimulatory effect, are
certainly contributing to the relatively strong inhibitory activity of

this tea variety on both the α-amylase.

Black tea, for example, is the tea type for which polysaccharides
and eventually other macromolecules that can be precipitated by

ethanol gave the most significant contribution to the α-amylase
inhibition (29%). Remarkably, this occurs in spite of the fact that the

content in polysaccharides of the extract used in the present work is
relatively low when compared to white tea, for example. This

suggests the existence of a highly specific structure in black tea,
whose identification, however, needs a specific experimental design

as it cannot be done with the data already available in the literature

[1,6].

The behavior of oolong and white tea is more difficult to explain

in terms of their molecular constituents. Remarkably, the extracts
of these two types of tea presented the highest contents in

polysaccharides, but inhibition of the α-amylase by these
constituents was absent.

Especially the behavior of the white tea extract within the
general context of this work is a clear indication that our present

knowledge about the molecular and mechanistic details of the

effects of plant extracts on enzyme inhibition is still largely
incomplete.

Many factors may be involved that are beyond our current
understanding, however, in this work, we can note that

polysaccharides partially contribute to the inhibition of the α-
amylase enzyme, but they are not the main inhibitory compounds,

this fact being attributed to the phenolic compounds present in
teas.
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