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Abstract
The present diabetes epidemic highlights the need for adequate and efficient drugs. The
implementation of alternative and complementary medicinal products becomes a high
priority. Many trials disclosed Carica papaya's anti-diabetic function, but its function in
taking up glucose was not fully discovered. Therefore, this study aimed to evaluate the
rate of glucose uptake across the cell membrane in the yeast cell system in the presence of
C. papaya aqueous extract in different concentrations (1 mg, 2 mg, 3 mg, 4 mg, 5 mg) at
different glucose concentrations (5 mM, 10 mM, 25 mM). The results showed that a linear
improvement in the transport of glucose a cross yeast was comparable to Metformin at
different glucose concentrations. The maximum glucose uptake was 76% in 5 mg of
aqueous extract of C. papaya at 5 mM glucose concentration. The finding of this study
may be useful for future research and the development of a new natural product to treat
diabetes mellitus.

1. Introduction
Diabetes mellitus (DM) is a disease that is often
hereditary in nature but can be developed related to
environment and habits. The global incidence of diabetes
among adolescents will be a rise in 2030 by 69% in
developing nations and by 20% in advanced nations
(Shaw et al., 2010). Hyperglycaemia, which can
influence other associated organs such as kidneys, eyes,
and heart, characterizes it. This metabolic disorder has
become one of the main causes of morbidity and
mortality due to this broad spectrum of diabetic
complications. (Abu Bakar et al., 2015). It is essential to
clarify that diabetes is a heterogeneous group of diseases
that have distinct pathophysiological mechanisms and
therefore require different approaches to treatment.
Many anti-diabetic medicines like, alpha-glucosidase
inhibitors, sulfonylurea and insulin derivatives are used
to treat diabetes, there is no single drug used for a
complete cure for this disease. Moreover, current drugs
have several adverse effects, (Kendall et al., 2005; Joshi
et al., 2015). The need for new diabetes therapies is
predicted to grow dramatically over the next decade as a
consequence of the worldwide epidemic of diabetes. For
instance, researchers are focused on developing a safer
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and single diabetes remedy. Intensive studies were
carried out to identify new therapeutic objectives and
pharmacological compounds that could correct the
impaired tolerance of glucose.
Saccharomyces cerevisiae is frequently known as
baker’s yeast. It is a unicellular organism that is often
used in scientific research owing to the protein sequence
and function similar to that observed in other organisms
(Lagunas, 1979). Yeast cell offers a biological
environment and the glucose uptake in yeast cell is one
of the significant instruments for checking the
antidiabetic potential of herbal medicine (Nair et al.,
2013).

C. papaya is one of the major fruit crops cultivated
in tropical and sub-tropical zones (Silva et al., 2007).
Many published clinical evidence had shown the remedy
role of papaya leaves in diabetes mellitus, but the
mechanism role was not evident, (Juárez-Rojop et al.,
2012; Juárez-Rojop et al., 2014; Miranda-Osorio et al.,
2016). The current investigation was conducted to assess
the possible mechanism of action of aqueous leaves
extract of C. papaya using yeast method.
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2. Materials and methods
2.1 Plant Material

C. papaya leaves cultivar Eksotica were collected
from the Malaysian Agriculture Research and
Development Institute (MARDI), Selangor. The leaves
were authenticated by the botanist and the specimens
(SK 3143/17) were kept in the herbarium of the Institute
of Bioscience, University Putra Malaysia, Serdang,
Selangor, Malaysia.

concentrations of aqueous extract (1 – 5 mg/mL) were
added to 1 mL of glucose solution (5, 10 and 25 mM)
and further incubated for 10 mins at 37°C. The reaction
began by adding 100 µL of yeast suspension, vortex and
further incubation at 37°C for 60 mins. After that, the
tubes were centrifuged at 2,500 rpm for 5 mins) and
glucose was estimated in the supernatant. Metformin was
taken as a standard anti-diabetic drug. The percentage of
increase in glucose uptake by yeast cells was calculated
using the following formula:

2.2 Chemical and Reagent

(1)

Baker’s yeast (Saccharomyces cerevisiae) strain
number ATCC 69934, D-Glucose, metformin from
Sigma Aldrich and 3-5 dinitrosalicyclic acid from QREC
Asia. All the chemicals used in the study were of extra
pure analytical grade

Where Abs control is the absorbance of the control
reaction (containing all reagents except the test sample)
and Abs sample is the absorbance of the test sample.
Absorbance was measured at 540 nm and all experiments
were carried out in triplicates.

2.3 Plant Extraction

2.5 Statistical analysis

C. papaya leaves were cleaned, dried in an oven (50°
C) and then ground into a fine powder

All experiments were performed in triplicates (n=3)
and the data are presented as the mean ± standard error.
Differences between the means of the individual groups
were analyzed using the analysis of variance procedure
of SPSS software 20 Version (IBM).

Using the Waring blender. The leaves extract was
prepared using the reflux method as described by (Aditha
et al., 2016) and then ﬁltered through Whatman No. 1
ﬁlter paper (Whatman Inc., Clifton, New Jersey). The
extract was evaporated to dryness under vacuum at 50°C
using rotary evaporator. The dry extract was stored at 20°C until further usage.

3. Results

This study was conducted using the well-defined
methods by (Cirillo, 1962) with altered modification.
Commercial baker’s yeast (Saccharomyces cerevisiae)
was washed by repeated centrifugation at 3000 rpm for 5
mins using distilled water until the supernatant fluids
were clear and a 10% (v/v) suspension was prepared in
distilled water using 10 parts of the clear supernatant
fluid and 90 parts of distilled water. Various

The dried leaves of C. papaya were extracted using
distilled water by reflux and the extract obtained having
a yield value of 11.2% w/w. The difference in glucose
concentration in the medium after a specified period of
time shows the glucose uptake by yeast cells. The current
study's in vitro assays stated that the aqueous extract of
C. papaya possesses good anti-diabetic activity. After the
treatment of the yeast cells with the aqueous plant
extract, the glucose uptake did not increase in a dosedependent manner. Figures 1,2,3 revealed the percentage
increase in glucose uptake by yeast cell at different
glucose concentrations 5 mM,10 mM and 25 mM

Figure 1. The comparative % increase in glucose uptake by
yeast cells due to the effect of aqueous extracts of C. papaya
and reference Standard drug (Metformin) at 5mM Glucose
Concentration (values are expressed as mean ± SE, n = 3)

Figure 2. The comparative % increase in glucose uptake by
yeast cells due to the effect of aqueous extracts of C. papaya
and reference Standard drug (Metformin) at 10mM Glucose
Concentration (values are expressed as mean ± SE, n = 3)

2.4 In vitro evaluation of glucose uptake by yeast cells
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Figure 3. The comparative % increase in glucose uptake by
yeast cells due to the effect of aqueous extracts of C. papaya
and reference Standard drug (Metformin) at 25mM Glucose
Concentration (values are expressed as mean ± SE, n = 3)

Figure 4. Effect of increasing concentration of C. papaya on
the uptake of glucose by yeast cells in 5, 10, and 25 m Molar
glucose concentration

respectively. The aqueous extract of C. papaya exhibited
higher activity than standard drug metformin at 10Mm
and 25mM glucose concentrations showing the
maximum increase in 5mM Glucose concentration i.e.
76% increase at 5mg/mL of plant extract (Figure 4).

emphasizing that efficient transport is achieved only
when intracellular glucose is removed. Remarkably, in
the present test, the increased ability of the samples to
adsorb glucose may also be attributed to the dietary fibre
(insoluble and soluble fibres) present in the sample
similar observations have been reported by Chau et al.
(2004) for insoluble fiber-rich fractions isolated from
Averrhoa carambola. The yeast in vitro model assay
offered rapid results in line with the agreement of present
research.

4. Discussion
In reality, research on medicinal plants generally
began with the extraction processes that play a vital part
in the results of extraction, e.g. yields percentages and
the quality of the phytochemicals generated. Reflux
extraction is the most used procedure because of its
efficacy and ease in use (Stalikas, 2007). As an in vitro
screening technique for the hypoglycemic impact of
respective compounds from medicinal plants, currently,
the attention was focused more on the mechanism of in
vitro glucose transport model. Glucose transport in S.
cerevisiae depends on carrier-mediated, nonconcentrative facilitated diffusion. The budding yeast S.
cerevisiae, like other human cells, prefers to consume the
available glucose vigorously by enhancing glucose
uptake through glucose transporters (Rolland et al.,
2002). For all these reasons attention was paid to the
mechanism of glucose transport across the yeast cell
(Maier et al., 2002). The findings of this research
indicated that C. papaya aqueous extract improved
glucose uptake in yeast cells from (0–67%) at different
levels of glucose may be due to the plant extract. This
scenario may be due to the plant extract could bind to
glucose even at lower concentrations of glucose (5 mM/
L) thereby reducing the amount of glucose available for
transport across the intestinal lumen. A similar
investigation was done by Bhutkar and Bhise (2013)
stating that Albizzia lebbeck and Mucuna pruriens, both
of them promoted glucose uptake through the yeast cells
and the rate of uptake was linear.
Facilitated carriers are particular carriers that
transport solutes down the gradient of concentration,
eISSN: 2550-2166

5. Conclusion
The research encompasses the potential of the
antidiabetic activity of C. papaya aqueous extract
through the encouragement of yeast cell glucose uptake.
Future experiments would use this in vitro yeast model
as a form of screening natural extracts for its antidiabetic
activity due to less time-intensive model compared to
other in-vitro cell methods such as 3T3-L1 adipocytes or
C2C12 myocytes that’s need more time to prepare the
cell line before application.
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