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ABSTRACT:

Moringa oleifera commonly called as Drumstick tree is a multipurpose tree and it is widely present in the places
like India, Asia, Africa, etc. Its leaves are emetic and their juices are used for medicinal purposes. Diabetes
mellitus is a clinical syndrome with insufficient insulin secretion and abnormal glucose tolerance. It is a group of
diseases which results in too much sugar in the blood. Leaves from Moringa oleifera were collected, analysed for
their anti- diabetic activity. First the proteins are extracted using protein extraction methods, estimated using
Lowry’s method, and then anti- diabetic activity was checked using Glucose uptake assay by yeast cells, where
the plant extract (small proteins) was able to uptake glucose. SDS-PAGE was carried out to check the protein’s
size and molecular weight. The characterization of Moringa oleifera conducted in this study shows that the small
peptides from the leaves of this plant can contribute significantly in the daily recommended intake of it, since it
serves as a rich source of all minerals, vitamins etc. This study has confirmed that the small peptides from the
leaves of M.oleifera can fight against diabetics and the result indicated that Murungai (Moringa) leaves are

suitable source of green leaf to reduce the diabetic complications in diabetic patients.

KEYWORDS: Moringa oleifera, Diabetes mellitus, peptides, Lowry’s method, antidiabetic screening.

INTRODUCTION:

Diabetes mellitus (DM) is a severe chronic syndrome or
disease which affects millions and millions of people
worldwide. It is a group of disease characterized by
hyperglycaemia, or high blood sugar, which often results
from insulin secretion defects. The early symptoms are
related to hyperglycaemia which includes polydipsia,
polyuria, polyphagia, and blurred vision.
Hyperglycaemia develops when insulin secretion no
longer deals for the insulin resistance.! There are two
types of diabetes, Type 1 diabetes, Type 2 diabetes. The
type 1 diabetes, is loss of tissue response to insulin,
which leads to type 2 diabetes. It is also called as
insulin- dependent diabetes, and juvenile-onset diabetes
since it begins in childhood. Moringa oleifera belongs to
the species of the genus Moringa of the family
Moringaceae. Moringa oleifera is described as the
miracle tree, God’s gift to man.2® People use the leaves,
flowers and fresh pods of Moringa as vegetables.* This
tree has much potential in the improvement of nutrition,
boost food security.® 3
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Diabetes was found to be at maximum in India for the
past few years according to International Diabetes
Foundation, it is said that it affects about 62 million
Indians, which is around 7.2% of the adult population. It
is a fast gaining status of potential epidemic in India.
The leaves of moringa have been reported to be rich
source of protein, b- carotene, calcium, vitamin C and
potassium. Moringa oleifera has been reported to
possess various pharmacological activities such as
analgesic © 7, antipyretic, antifertility 8, antioxidant® 1°,
antiulcer °, antimicrobial *?, antifungal ** 1 anticancer
14 This study has confirmed that the small peptides from
the leaves of M.oleifera can fight against diabetics and
the result indicated that Murungai (Moringa) leaves are
suitable source of green leaf to reduce the diabetic
complications in diabetic patients.

MATERIALS AND METHODS:

Plant material and preparation of extract:

The Moringa oleifera leaves were collected naturally
from the Murungai Tree, during July, in Chennai. The
sample was collected manually using hands. The
collected leaves were washed with water to get rid of
some insects, pests. The leaves were made to store and
shade dry at room temperature for a period of 7 days.
After the process of shade drying, the dried leaves were
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crushed and ground coarsely, and powdered into fine
powder. The blended sample was stored in an air-tight
polythene bags and was stored at room temperature in a
dry dark place.

Small protein extraction:

The dried leaf powders were measured using measuring
or weighing balance. The total quantity of dried leaf
powder was measured to be 75 grams. Then 1:3 ratio of
diethyl ether was added, kept undisturbed for 16 hours at
room temperature. The sample was diluted with diethyl
ether in a 2000ml conical flask. The sample was diluted
at 5.30 p.m. and after 16 hours, at 10.30 a.m. the sample
was made prepare for further steps. The sample with
diethyl ether was filtered using Whatman No.1 filter
paper. This filter paper takes some time to filter out. The
residue was extracted out very carefully from the filter
paper. The filtrate was discarded. The extracted residue
was treated with 33ml of cold distilled water. It was
mixed continuously for few minutes. The extract with
distilled water was centrifuged at 6000rpm for
15minutes.After the process of centrifugation, the
supernatant was carefully transferred to separate 100ml
flask by discarding the pellets completely. The
supernatant was then treated with cold distilled water
and again centrifuged for 15minutes at 6000 rpm. The
process was repeated twice and making the volume up to
100ml.2®

Acetone precipitation of proteins:

First the required volume of acetone was cooled at -
20°C. The protein samples were kept into acetone
compatible tubes. About four times the sample volume
of cold acetone was added to the tube. Then the tubes
were vortexed so that the sample and the acetone are
equally mixed together. It is then incubated for
60minutes at -20°C. After the 1 hour of incubation, it
was transferred to Eppendorf tubes and centrifuged for
10mins at 13,000 — 15,000 rpm. After centrifugation, the
supernatant was properly discarded and being very
careful by not dissolving the pellets. Then the acetone
was allowed to evaporate from the uncapped tubes at
room temperature for almost 30minutes. Do not over dry
the pellet or it may not dissolve properly. Addition of
appropriate buffer, the buffer used here is PBS
(Phosphate Buffer Saline) pH 5.2 and vortexed
thoroughly to dissolve protein pellet.

Estimation of proteins:

Lowry’s method of protein estimation:

Different dilutions of BSA solution were prepared by
mixing the stock BSA solution (1mg/ml) and water in
test tube. Final volume of each of the test tube is 5ml. It
ranges from 0.05 to 1mg/ml. To different dilutions, 0.2
ml of protein solution was pipetted out to different test
tubes. 2ml of alkaline copper sulphate reagent was

added. The solutions were mixed well and incubated at
room temperature for 10 minutes. 0.2ml of Folin
ciocalteau solution was added to each tube. It was then
incubated for 30mins. The calorimeter was made zero
with blank and OD was taken at 660nm. The absorbance
was plotted against protein concentration to get a
standard calibration curve. Absorbance of unknown
sample was checked and the concentration of unknown
sample was determined using the standard curve
plotted. 1617

Glucose uptake test:

Yeast cells were prepared and suspended in distilled
water and then it was washed by repeated centrifugation
(4200 rpm for 5mins) in water, until supernatant
appeared clear, 10% (v/v) suspension was prepared in
distilled water. 5 concentrations 25, 50, 75,
100,125ug/ml were prepared out of given compound.
Standard glucose solution of concentration 100ml was
prepared (lmg/ml). Acarbose was used as a standard
solution. Various concentrations of the extract were
added to 1ml of glucose solution. It was then incubated
for 10mins at 37°C. The reaction was started by adding
100pl of yeast suspension vortexed, incubated at 37° for
1 hour. After incubation, the tubes were centrifuged at
3,800rpm for 5mins. Glucose was estimated in the
supernatant using anthrone method at 630nm.*8

A630 of control — A630 of sample

Increase in glucose uptake% = x 100

A630 of control

Anthrone method:

Preparation of anthrone reagent:

0.2 % of anthrone was dissolved in ice cold concentrated
sulphuric acid. It was prepared fresh before use.
Weighed 100mg of the sample into a boiling tube,
hydrolysed by keeping it in a boiling water bath for
three hours with 5.oml of 2.5N HCL and cooled to room
temperature.

Procedure for anthrone method:

1ml of Sample was taken in 6 test tubes. 1ml of distilled
water was taken in another tube as control. 2ml of
anthrone reagent was added to all the tubes. All the
tubes were mixed thoroughly. The colour change in dark
bluish green was observed.®

Sodium Dodecyl Sulphate — Polyacrylamide Gel
Electrophoresis (SDS-PAGE):

SDS-PAGE was performed by standard method. The
marker used was M.GENEi Protein Molecular Weight
Marker, which is a low range marker. The gel was
placed in UV light and visualized.?>-%
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RESULTS AND DISCUSSION:

Estimation of protein by Lowry’s method:

Basically, proteins are estimated i.e. the total
concentration of proteins are estimated by Lowry’s
method. In this method, the protein sample was treated
with the alkaline copper sulphate, BSA (Bovine Serum
Albumin) solution and with the Folin Ciocalteau
reagent. On treating the proteins which folin ciocalteau
reagent, the copper is reduced to Cu++, produced by the
oxidation of peptide bonds. Finally, the total
concentration of proteins was analysed by the colour
change and its absorbance was measured at 660nm. The
following table.l provides the total protein
concentration. The graph is plotted according to the
values, the concentration of the protein is calculated and
represented in table.1 and figure 1.

Calculation
Y=0.0042x — 0.0572
1.0457=0.0042x — 0.0572
1.0457 + 0.0572 = 0.0042x
1.1029 = 0.0042x
x =1.1029

0.0042
X = 262.60 pg/ 100 pl

Table. 1. Estimation of total protein concentration by Lowry’s
method

Concentration Absorbance at 660nm
20 0.0413
40 0.0891
60 0.1925
80 0.2763
100 0.3641
125 1.0457
Protein Estimation
0.5 -
0.45 v =0.0833x - 0.0572
0.4 A R2=10.9905
g 035 1
2 03 -
2025 -
§ 0.2 -
<015 |
0.1
0.05
0
20 40 60 80 100
Concentration in ug

Fig.1 Chart showing the result of Lowry’s assay

Glucose uptake assay:

The glucose uptake test is general highly sensitive and
non-radioactive assay which detects glucose uptake in
various cells. This method was done using baker’s yeast
in distilled water. To initiate this reaction, yeast
suspension is poured in mixture of glucose and plant
extract, it was incubated and centrifuged. The glucose

was estimated finally by following the anthrone method,
which resulted in colour change from yellow to dark
bluish colour. Then the glucose was estimated using
spectrophotometer at 630nm and finally the glucose
percentage was calculated using a standard formula. The
results of glucose uptake percentage are represented in
table 2 and figure 2.

Table.2 Determination of glucose uptake percentage using the
concentration and OD values

Con- Sample |Acarbose | Control |%uptake |%uptake
centration of of

(Vo)) Acarbose | Sample
25 1.06 1.6173 1.8991 |44.1840 14.8360
50 0.956 |1.5412 1.8991 |49.6603 |18.8457
75 0.901 [1.5256 1.8991 |52.5564 |19.6672
100 0.865 |1.5077 1.8991 |54.4521 |20.6097
Control 0.752 1.4491 1.8991 |60.4022 23.6954

Fig.2 Result of Glucose uptake showing the colour change into
Dark bluish green

Glucose Uptake Test

9 30 - % Uptake of Glucose

1 %Uptake of Acarhose

0 25 50 75 100 125

Concentration in pg

Fig. 3 Bar chart between the concentration of the sample and the
percentage of uptake (absorbance)
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Sodium Dodecyl Sulphate — Polyacrylamide Gel
Electrophoresis:

SDS-PAGE method was performed to find out the
particular size and molecular weight of the isolated
protein by separating the charged molecules in mixtures
by their molecular masses in an electric field. The
sample and ladder were loaded into gel and made to run
vertically, connected to power supply. The sample and
ladder were added with dye. The Molecular marker used
here is M-Gennie Protein molecular weight marker-
lower range. The gel was stained and destained with
reagents. After staining, different biomolecules appear
as distinct bands within the gel. The resultant gel was
viewed under UV light and the gel was illustrated in Fig.
4

43kD '

3kDa

M-GeNei Protein Molecular Weight Marker - Lower Range

S-Moringaolifera crude protein sample
Fig.4 Result of SDS — PAGE

The size of the protein in the gel can be determined by
calibrating the gel with molecular weight size marker or
ladder, which is a set of standards that are used to
identify the approximate size of a molecule. The
resultant protein was found to be an average small
peptide with a molecular size of 43Kda.

CONCLUSION:

Small proteins or peptides from Moringa oleifera leaves
were isolated by using diethyl ether and acetone
precipitation method. It was checked for the estimation
by Lowry’s method and the total concentration of small
protein was calculated to be 262.59 pg /100pl. Then the
small proteins were checked for anti- diabetic activity by
Glucose uptake Assay using yeast cells, where the small
proteins were found to be able to uptake the glucose.
The uptake rate and percentage were calculated
according to the standard Glucose uptake percentage
formula. The glucose uptake percentage was calculated.
Finally, SDS-PAGE was performed to find out the size
of the isolated small protein with low molecular marker.
The size of isolated small protein was 43kDa which is
regarded as an average small protein and it is known to
have anti-diabetic property.

People who are familiar with Moringa mainly have
some sense with medicinal uses of it and it is easy for
the introduction of Moringa leaves for daily
consumption. It is very important to stress that a healthy
diet is a key. Moringa leaves should be taken as a part of
wholesome diet. It has all medicinal properties and it
was found to have all anti- microbial, anti- bacterial
activities. From this study, it is very clear that, the
experiment revealed anti-diabetic activity of the peptides
from Moringa oleifera leaves.

Collectively, this is a preliminary experiment, and the
study has shown that Moringa oleifera may help in
lowering the blood sugar levels. It is possibly safe. This
resulted that the small peptides isolated from Moringa
oleifera leaves has tendency to reduce blood pressure
and high blood sugar levels and this result needs further
investigation. M. oleifera was found to be more
effective. Since it is a widely present perennial tree, and
if further more research is done, this can be produced as
a better drug for persons with diabetes.

ACKNOWLEDGEMENT:

The Authors are thankful to the Assistant professor and
management of Vels Institute of Science, Technology
and Advanced Studies for providing a facility to carry
out this work.

CONFLICT OF INTERESTS:
There is no conflict of interests.

REFERENCES:
1. Jangir RN, Jain GC. Antidiabetic and antioxidant potential of
hydroalcoholic  extract of Moringa oleifera leaves in

streptozotocin-induced diabetic rats. European Journal of
Pharmaceutical and Medical Research. 2016; 3:438-50.

2. Mbikay M. Therapeutic potential of Moringa oleifera leaves in
chronic hyperglycemia and dyslipidemia: a review. Frontiers in
pharmacology. 2012 Mar 1; 3:24.

3. Moyo B, Masika PJ, Hugo A, Muchenje V. Nutritional
characterization of Moringa (Moringa oleifera Lam.) leaves.
African Journal of Biotechnology. 2011;10(60):12925-33.

4. Makkar HP, Francis G, Becker K. Bioactivity of phytochemicals
in some lesser-known plants and their effects and potential
applications in livestock and aquaculture production systems.
animal. 2007 Oct;1(9):1371-91.

5. Al-Malki AL, El Rabey HA. The antidiabetic effect of low doses
of Moringa oleifera Lam. seeds on streptozotocin induced diabetes
and diabetic nephropathy in male rats. BioMed research
international. 2015;2015

6. Bhattacharya A, Agrawal D, Sahu PK, Kumar S, Mishra SS,
Patnaik S. Analgesic effect of ethanolic leaf extract of Moringa
oleifera on albino mice. Indian Journal of Pain. 2014 May
1;28(2):89.

7. Sutar NG, Bonde CG, Patil VV, Narkhede SB, Patil AP, Kakade
RT. Analgesic activity of seeds of Moringa oleifera Lam.
International Journal of Green Pharmacy (IJGP). 2008;2(2).

8. Shukla S, Mathur R, Prakash AO. Antifertility profile of the
aqueous extract of Moringa oleifera roots. Journal of
Ethnopharmacology. 1988 Jan 1;22(1):51-62.

9. Gupta R, Mathur M, Bajaj VK, Katariya P, Yadav S, Kamal R,
Gupta RS. Evaluation of antidiabetic and antioxidant activity of

5889



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Research J. Pharm. and Tech. 14(11): November 2021

Moringa oleifera in experimental diabetes. Journal of diabetes.
2012 Jun;4(2):164-71.

Abalaka ME, Daniyan SY, Oyeleke SB, Adeyemo SO. The
antibacterial evaluation of Moringa oleifera leaf extracts on
selected bacterial pathogens. Journal of Microbiology Research.
2012;2(2):1-4.

Pal SK, Mukherjee PK, Saha BP. Studies on the antiulcer activity
of Moringa oleifera leaf extract on gastric ulcer models in rats.
Phyto therapy research. 1995 Sep;9(6):463-5.

Kalpana S, Moorthi S, Kumara S. Antimicrobial activity of
different extracts of leaf of Moringa oleifera (Lam) against gram
positive and gram-negative bacteria. International Journal of
Current Microbiology and Applied Sciences. 2013;2(12):514-8.
Patel P, Patel N, Patel D, Desai S, Meshram D. Phytochemical
analysis and antifungal activity of Moringa oleifera. International
Journal of Pharmacy and Pharmaceutical Sciences. 2014;6(5):144-
7.

Tiloke C, Phulukdaree A, Chuturgoon AA. The antiproliferative
effect of Moringa oleifera crude aqueous leaf extract on cancerous
human alveolar epithelial cells. BMC complementary and
alternative medicine. 2013 Dec 1;13(1):226.

Dahot MU. Antimicrobial activity of small protein of Moringa
oleifera leaves. Journal of the Islamic Academy of Sciences.
1998;11(1):6.

Madrona GS, Branco IG, Seolin VJ, de Abreu Alves Filho B,
Fagundes-Klen MR, Bergamasco R. Evaluation of extracts of
Moringa oleifera Lam seeds obtained with NaCl and their effects
on water treatment. Acta Scientia rum. Technology.
2012;34(3):289-93.

Lowry OH, Rosebraugh NJ, Farr AL, Randall RJ. Protein
measurement with the Folin phenol reagent. Journal of biological
chemistry. 1951; 193:265-75.

Khan W, Parveen R, Chester K, Parveen S, Ahmad S.
Hypoglycaemic potential of aqueous extract of Moringa oleifera
leaf and in vivo GC-MS metabolomics. Frontiers in
pharmacology. 2017 Sep 12; 8:577.

Olayaki LA, Irekpita JE, Yakubu MT, Ojo OO. Methanolic extract
of Moringa oleifera leaves improves glucose tolerance, glycogen
synthesis and lipid metabolism in alloxan-induced diabetic rats.
Journal of basic and clinical physiology and pharmacology. 2015
Nov 1;26(6):585-93.

Banik S, Biswas S, Karmakar S. Extraction, purification, and
activity of protease from the leaves of Moringa oleifera.
F1000Research. 2018;7.

Paula PC, Sousa DO, Oliveira JT, Carvalho AF, Alves BG,
Pereira ML, Farias DF, Viana MP, Santos FA, Morais TC,
Vasconcelos IM. A protein isolate from Moringa oleifera leaves
has hypoglycaemic and antioxidant effects in alloxan-induced
diabetic mice. Molecules. 2017 Feb;22(2): 271.Tables

5890


https://www.researchgate.net/publication/357278093

