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Abstract

In Indonesia, diabetes is third among the leading causes of death. Elevated blood sugar
(hyperglycemia) is one of the clinical features of the disease. Indonesia has abundant
potential herbal plants. The red betel leaf is one of the promising herbal plants (Piper
crocatum). Alkaloids, saponins, tannins, and flavonoids are among the phytochemical
components found in red betel leaf. This study was used as a medium of renewable
information that was supported from several previous reference sources strengthening
evidence of the benefits obtained from red betel leaf as an antihyperglycemic agent. The
study uses a literature review method using journal database platforms such as Google
Scholar, Pubmed, and ScienceDirect as search engines for journals related to this article.
The potential activity of red betel leaf as an antihyperglycemic drug which can lower
blood glucose was discovered from the findings of the numerous journal sources and
related studies. Red betel leaf contains flavonoid compounds that are antioxidants.
Antioxidants can bind to hydroxyl radicals that harm the pancreatic cells of the islets of
Langerhans, allowing these substances to activate insulin activity and treat diseases like
gout, cancer, hypertension, and diabetes. Red betel leaf has an effective candidate
compound has the potential to be used as an antihyperglycemic agent to lower blood

glucose.
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Introduction

Diabetes is now a degenerative disease caused
by an unhealthy lifestyle. It is characterized by
increased blood sugar levels (hyperglycemia),
impaired fat, carbohydrate, and protein metabolism,
and an increased risk of cardiovascular
complications  [1];[2]. Hyperglycemia occurs
because it is associated with the destruction of the
insulin-producing cells of the pancreas. This
damage is caused by an immune response in the
form of genetic factors, viral infections such as the
coxsackie virus and antibody attacks against p cells
[3]. Treatment of diabetes mellitus such as the use of
insulin and oral antihyperglycemic drugs is
relatively more expensive, its use in the long term
and can cause side effects that threaten health [1].
Currently, Indonesian people are starting to
prioritize the use of herbal plants for treatment
(back to nature) [4]. The biodiversity of Indonesia is
unquestionable, with an abundance of herbal plants.
This herbal plant, one of which being Red Betel Leaf,
can be utilized as a therapeutic plant (Piper
crocatum). Red betel leaves are common in
Indonesian yards and may be found all across the
country. The potential of red betel as an herbal plant
is very much and also has various benefits [5].
Alkaloids, saponins, tannins, and flavonoids are
among the phytochemical substances found in betel
leaf, with alkaloids being the most prominent [6].
Antioxidants can bind to hydroxyl radicals, which
can damage the cells of the pancreatic islets of
Langerhans, where these compounds can stimulate
the secretion of glucose to cure gout, cancer,
hypertension, and diabetes mellitus [7]. It has been
proven by several studies, one of which is red betel
leaf extract (Piper crocatum) 2%. Capable of
suppressing the increase in blood glucose levels after
intraperitoneal administration of alloxan. Red betel
leaf extract has been tested in the laboratory because
it can lower blood glucose levels in male white rats
(Rattus novergicus). As a result, research into red
betel leaf (Piper crocatum) for lowering blood

glucose levels is required [7]. The potential of red
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betel leaf as a candidate for medicinal plants is very
large, so it needs development in its use as a modern
medicinal ingredient [5].

Betel leaf is a plant that is very widely used but
there is little literature that mentions the use of
antihyperglycemic activity. From several journals
reviewed and found many supporting elements

because red betel leaf has antihyperglycemic activity.
Taxonomic Classification of Red Betel
Leaf

Betel leaf is a plant that is vines and depends
on other plants for its life. And also this red betel leaf
is one of the betel-betel tribe or Piperaceae, the

position of the red betel plant in plant taxonomy is

as follows:
Kingdom Plantae
Sub Tracheobionta
Kingdom
Super Divisi Spermatophyta
Divisi Magnoliophyta
Kelas Magnoliopsida
Sub Kelas Magnolidae
Ordo Piperales
Familia Piperaceae
Genus Piper
Species Piper crocatum Ruiz &
Pav

Figure 1. Red Betel Leaf Plant Illustration (Piper
crocatum) [8]Plant Description

Red Betel Leaf Plant (Piper corcatum) The
leaves are shiny and green with a pink tinge. The
leaves form a heart and the tip is tapered, shiny, and
uneven, the edges are flat, the surface is glossy,

hairless and when the leaves are torn it will secrete
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mucus, taste bitter and the aroma is more fragrant.
The stem is slightly reddish-green and the surface of
the skin is wrinkled, and the roots will grow in each

node of the stem [9].

Empirical use of red betel leaf

This plant has been widely used by the people
of Indonesia for various kinds of alternative
medicine and is also used for ornamental plants and
the completeness of traditional ceremonies [5]. One
of them is at the Yogyakarta palace by using red betel
as a traditional ceremony equipment "ngadi saliro"
[10]. Menurut penelitian, daun sirih merah dapat
mengobati  diabetes, hepatitis, batu ginjal,
menurunkan kolesterol, mencegah stroke, asam
urat, hipertensi, prostatitis, radang mata, infeksi
parasit plasmodium, keputihan, bisul,
ketidaknyamanan sendi, dan bertindak sebagai
antiseptik [10];[11];[12].
Betel Leaf Content

In general, betel leaf contains many active

compounds, including flavonoids where flavonoid

Table 1. Phytochemical Screening on Red Betel Leaf

compounds have characteristics in the red betel leaf
auron group [13]. Alkaloids, polyphenols, tannins,
and essential oils, also found other compounds such
as hydroxykavikol, kavikol, cavibetol, allypykatekol,
carvakol, eugenol, eugenol methyl ether, p-
terpenenna, esquiterpenes, phenyl propane,
diastase, sugar, and starch [9];[14];[15]. Red betel
leaf has been widely used as traditional medicine by
the community. Betel leaf has many activities, one of
which is a high antioxidant that can inhibit
hyperglycemia. Several previous studies have been
carried out to find out what compounds play an
active role in providing many benefits, which will be
described in Table 1.

Betel Leaf Phytochemical Screening
From the journals that have been studied, it

was found that several compounds that play a

dominant role in red betel leaf are flavonoids,

alkaloids, tannins, saponins, and essential oils.

Extract Solvent

Compound Content

Ethanol steroids, alkaloids, flavonoids, and essential oils, and triterpenoids [16]
Ethanol steroids, alkaloids, flavonoids, and essential oils, and triterpenoids [17].
Methanol Alkaloids, saponin, triterpenoid, and steroids

Gelatin Tannins

Aquadest Polifenol, and tannins [18]

Ethanol glycosides,  steroids/triterpenoids,  flavonoids,  tannins, and

anthraquinones [19]
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Figure 2. Red Betel Leaf Compound [20];[21]

The other secondary metabolites contained in
red betel leaf are carvacrol, eugenol, p-cymene,
terpenene, P-cymene, carvacrol, allyl catechol,
oxalic acid, malic acid Of the several compounds
found, there were two compounds whose use was
detected, namely Eugenol and Kavikol where these
compounds were able to lower blood glucose levels
by activating pancreatic cells to protect cells from
oxidative damage then increase granulation,

improve cell function for insulin production, and

Dlelr

HaC
=1

1

Malic Acid Estragenol

Kavikol

also have an effect insulin mimetics. In the liver
increases glycogenesis and glycolysis, and reduces
gluconeogenesis thereby increasing liver glucose
[22]. In addition, eugenol also reduces blood glucose
and glycosylated hemoglobin (HbAlc), and
increases plasma insulin levels [23]. And also found
from the results of red betel leaf isolated the presence
of a neolignan compound, 1-allyl-3,5-dimethoxy-7-
methyl-ox0-6-(3,4,5-trimethoxyphenyl) bicyclo
[3,2,1] oct-2-en-8-yl acetate [23].

Figure 3. 1-allyl-3,5-dimethoxy-7-methyl- ox0-6-(3,4,5-trimethoxyphenyl) bicyclo [3,2,1] oct-2-en-8-yl acetate
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Flavonoids have antioxidant activity that can be
used to bind free radicals and form complexes with
metals because flavonoid compounds have at least
two hydroxyl groups [24]. In type 2 diabetes

Flavonoids provide pancreatic cell activity and
insulin release from pancreatic cells:

Protection against pancreatic cell damage

Increased proliferation of pancreatic cells

Preservation of insulin signaling by increasing
insulin secretion.

Increased utilization of sugar in organs and
tissues, flavonoids can affect transduction through
increased glucose utilization and insulin receptor
signaling, increasing glucose utilization.

Decreased Glycogenolysis: Flavonoids increase
glycogenolysis by increasing glucokinase levels,
thereby reducing the expression of the G-6-Pase
carboxylate gene and phosphoenolpyruvate
carboxykinase, resulting in either gluconeogenesis
or glycogenolysis, or both, which have been shown

to inhibit.

patients, flavonoids can prevent lipid peroxidation,
reduce tissue damage caused by free radicals, and
inhibit the action of glucokinase enzymes that can
make glucose molecules oxidative stress. [25].

Can be used as glucosidase inhibitors that
suppress glucose absorption in the intestine,
flavonoids can be used as glucosidase inhibitors,
preventing carbohydrate digestion and slowing
down glucose absorption. In addition, sucrose,
maltase, and amylase inhibitors have demonstrated
potential for hypoglycemia in the treatment of
diabetes [26].

Antihyperglycemic Potential

The findings of a journal review on red betel
revealed that it has strong antihyperglycemic action,
with red betel leaves being cooked and the boiling
water being processed into components to reduce
blood glucose levels, which will be described in table
2.

Compound

Activity

Content

Findings / Mechanisms

Information

Flavonoids,

alkaloids,
polyphenolic

Antihyperglycemia

compounds,
tannins, and

essential oils

Boiled water of red betel leaf
(Piper crocatum Ruiz and Pav) has an
antihyperglycemic effect in male rats.
It is expressed as a significance value
< 0.05. Boiled water of red betel leaf
(Piper crocatum Ruiz and Pav) had
no effect on reducing blood
cholesterol levels in male rats. This is
indicated by a significance value
greater than 0.05. From the data
above, it can be concluded that boiled
water of red betel leaf (Piper
crocatum Ruiz and Pav) can be used
as an herbal alternative to lower

blood sugar [27].

alkaloids,

saponins,

Antihyperglycemia

tannins, and

flavonoids

There is a significant effect
between the treatment of red betel
leaf decoction on the reduction of

blood sugar levels in white rats

In white rats,
the most effective
dose of red betel

leaf decoction for
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induced by alloxan and there is a very
significant correlation between the

treatment and the decrease in blood

lowering  blood
sugar levels is 3

ml/150 grams

glucose, where the correlation is weight/day.
directly proportional [14].
The average value of GDS before
giving red betel leaf boiled water was
more than 200 mg/dl. The average
alkaloids,
. value of GDS after giving red betel
saponins,
Antidiabetic leaf boiled water is less than 200
tannins  and
mg/dl. So, there is a difference in GDS
flavonoids ) ) ) )
levels in Diabetes Mellitus patients
before and after giving red betel leaf
boiled water [6].
Giving red
. betel leaf
tannins,
There is an effect of giving boiled decoction in the
alkaloids,
red betel leaf (piper crocatum) on form of a
polyphenols, Antidiabetic
changes in blood sugar levels in Type decoction  three
alkaloids, and
Ivohenol II DM patients [28] times a day lowers
POLYPRENOTS blood  pressure
levels.
Based on the results of the
analysis, the p value of 0.001 < 0.05
The dose of
red betel leaf extract (Piper crocatum)
) 0.078 gram/20gr
tannins, can reduce blood glucose levels in
BW is the effective
flavonoids, mice (Mus musculus). Furthermore,
Antihyperglycemia dose range for
and there was no significant difference in
) reducing  blood
polyphenols the decrease in blood glucose levels of )
glucose levels in
mice (Mus musculus) at each dose )
mice
level of red betel leaf extract (Piper
crocatum).[3].
Giving red betel leaf extract (Piper
alkaloids,
) crocatum) 2% was able to reduce
saponins,
Antihyperglycemia blood glucose levels in experimental
tannins  and
animals, namely male white rats
flavonoids
(Rattus novergicus)[7].
alkaloids, The most
Red betel leaf extract (Piper
flavonoids, appropriate dose
crocatum Ruiz & Pav.) can reduce the
tannins  and Antihyperglycemia of red betel leaf

saponins and

peptides

blood glucose of male mice (Mus

musculus L.) induced by sucrose [29].

extract (Piper

crocatum Ruiz &
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Pav.) in lowering
blood glucose of
male mice (Mus
musculus L)
induced by
sucrose was 2.8

g/kg bb mice.

Antihyperglycemic Activity

Blood sugar levels in white rats were reduced when
they were given boiling red betel leaf. This may be interpreted
in two ways: Processes that occur both inside and outside the
pancreas [30]. The intra-pancreatic mechanism functions by
mending and protecting injured pancreatic cells while also
increasing insulin secretion. Alkaloids and flavonoids have
this capacity [31];[32]. Alkaloids proved to have the ability to
regenerate damaged pancreatic B cells [31];[32]. The increase
in insulin secretion is caused by the sympathetic nervous
stimulation effect of the alkaloids which affects increasing
insulin secretion. Flavonoids have an antioxidant effect so
that they can protect pancreatic cell damage from free radicals
[33]. Extra-pancreatic mechanisms can occur through
various mechanisms. Alkaloids lower blood glucose by
inhibiting the absorption of glucose in the intestine,
increasing glucose transport in the blood, stimulating
glycogen synthesis, and inhibiting glucose synthesis by
inhibiting the enzymes glucose 6-phosphatase, fructose 1,8-
bisphosphatase, and increasing glucose oxidation through
glucose 6-phosphate dehydrogenase. Glucose 6-phosphatase
and fructose 1,6-bisphosphatase are enzymes that play a role
in gluconeogenesis. Inhibition of these two enzymes will
reduce the formation of glucose from other substrates besides
carbohydrates. Saponins work by decreasing glucose
absorption in the intestine, inhibiting the glucose transporter
GLUT 1, increasing glucose utilization in peripheral tissues
and glycogen deviation, and increasing insulin receptor
sensitivity in tissues [30];[33].
Conclusion

The efficacy of red betel leaf or Piper crocatum as an
antihyperglycemic, which can reduce blood glucose, is
demonstrated by the results of the literature that has been

processed and compared. And also has other activities to

prevent premature ejaculation, anticonvulsant, antiseptic,
analgesic, anti-dandruff, antidiabetic, liver protector,
antidiarrhea, maintain immunity, and reduce swelling. This
high activity is supported by abundant secondary compounds
consisting of terpenoids, tannins, essential oils, and also
flavonoids which are the most dominant compounds that

produce high antioxidant activity.
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