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Abstract:

Diabetes Mellitus (DM) is a long-term chronic disorder that leads to high blood glucose
levels. Type 2 diabetes mellitus (T2DM) is the most common type of DM which includes
defects like insulin resistance and lower insulin secretion. The general strategies that are
incorporated by people to treat T2DM are regular exercise, diet control, and consumption of
various oral antidiabetic drugs (OADs). Despite their therapeutic benefits, these drugs tend to
produce undesirable side effects. With the advantage of having several anti-diabetic bioactive
reagents, natural products (NPs) are being considered a better alternative for the treatment of
T2DM. These products are considered to be less toxic and have fewer side effects than
allopathic medicines. The increased dependency of the people on plant-based products shows
their urge to attain a collective defence against various ailments and diseases. So, the prime
aim of this study is to investigate anti-diabetic properties (at the in-vitro level) of ethanolic
extracts CamelliasinensisL. (Green tea and Oolong tea) By Using a Amylase Inhibitory
Assay abundantly available in Rajasthan and are being used by the traditional medicine
system to cure several ailments. For this investigation, o-amylase DNSA have been
performed. In this study, it has been observed that both the plants contain compounds like
alkaloids, tannins, flavonoids, etc., and show several medicinal properties. However, the
ethanolic extracts of Camellia sinensis L contains large amounts of phenolic and flavonoid
compounds that exhibit the highest antioxidant and free radical scavenging potential. This
plant even exhibited better in vitro antidiabetic potential as compared to the other plant
extract in consideration.

Keywords: Camellia sinensis, Green tea, Oolong tea, a-amylase DNSA Method,
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INTRODUCTION

Diabetes mellitus is a leading metabolic disorder in worldwide and India is the capital for
diabetes. Diabetes is a condition in which the body does not produce enough insulin or
properly respond to insulin. Insulin is a hormone which is produced in B cells of pancrease. It
stimulates the body cells to absorb glucose from blood. Diabetes mellitus is one of the most
common endocrine metabolic disorders which causes the various micro vascular and macro
vascular complications'. Microvascular complications are most common in type 1 diabetes
mellitus which includes retinopathy, neuropathy and nephropathy and Macrovascular
complications includes heart attack, stroke and peripheral vascular dis eases etc. Nearly 2.8%
of the world’s population affected by diabetes and it is expected to increases up to 5.4% in the
year of 20252 Various kinds of antidiabetic therapies such as sulphonylureas, biguanides,
glinides etc, are available, but it causes various adverse effects. So, the researchers are
investigating and try to find more effective and safer hypoglycaemic agent without causing
any side effects® Herbal medicines are derived from plant extract are being used to treat a

wide variety of clinical diseases.*

Many of the pharmaceutical compounds which are present as a secondary metabolite in
plants.Tea is the second most commonly consumed beverage in the world after coffee, beer,
wine and carbonated soft drinks.>®*Green tea has number of pharmacological activities such
as anticancer, lipid lowering, neuromuscular blocking action, immunomodulatory effect,
antiviral, antibacterial’, antispasmodic, antioxidant®. A large number of phytoconstituents like
alkaloids (caffeine, theobromine), proteins, enzymes, carbohydrates, lipids, polyphenols,
catechins (epicatechins, epigallocatechin and epicatechins 3-gallate, epigallocatechin-3-
gallate), carbohydrates, tannins, vitamins and minerals have been reported to be present in

this plant’.

Free radicals can damage cells, and may play a role in heart disease, cancer and other
diseases. Another study shows that green tea is also helpful in reducing stroke, myocardial
infarction and coronary heart diseases!®.Oolong tea has been demonstrated to possess various
pharmacological activities such as antioxidant activity by reducing oxidative stress, anti-
cancer, anti-obesity, antidiabetic, preventive effect of atherosclerosis, heart disease,

hypertension, anti-allergic effect, and antiseptic effects.!!-1¢
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Experimental Section:
Collection of plant materials

Green tea leaves were collected from Kurnool.
Oolong tea leaves were collected from Kurnool.

Preparation of extracts:

Maceration extraction was done for the tea leaves by taking 25gms of green tea leaves and
oolong tea leaves in a separate beaker; ethanol was poured until the leaves covered. The
container is then closed and kept for 3 days. The content is stirred periodically. At the end of
extraction, the leaves are filtered the filtrate is placed on the heating mantle, the ethanol is
evaporated until the required amount of extract is formed. This extract was screened for

phytochemical screening, anti-diabetic activity.
Qualitative preliminary phytochemical screening of ethanolicextracts:

Ethanolic extract of green tea leaves, oolong tea leaves were screened for their chemical
constituents. Phytochemical screening was done as explained in literature. A small amount of
extract was used to determine the alkaloids, tannins, flavonoids, glycosides, steroids,

terpenoids.

Determination of total flavonoid content:

Procedure:

Ethanolic extracts of green tea and oolong tea (camellia sinensis) were estimated for total
phenolic content by Folin-Ciocalteau reagent method. Stock solution (Img/ml) of the
ethanolic extracts were prepared inrespective solvents. From the stock solutions Iml of the
extract was taken into a 25 mlvolumetric flask. To this 10 ml of water and 1.5 ml of Folin-
Ciocalteaureagent were added. The mixture was kept aside for 5 min. & then 4 ml of 20%
SodiumCarbonate solution was added and volume was made up to 25 ml with distilledwater.
The mixture was kept aside for 30 min & absorbance of blue Colour developed was recorded
at 765nm using UV-Visible spectrophotometer. Standard gallic acid was prepared in
concentrations ranging between 50-150 pg/ml.Calibration curve for gallacidwas obtained by
plotting absorbance onY-axis and their corresponding concentration on X-axis. The phenolic
content of the test samples was computed from calibrationcurve of gallic acid and expressed

as pug/ml.
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Determination of flavonoid content:

Procedure:

This method was reported by chang et.at. was utilized for this estimation. Naringenin was
utilized as a reference standard to construct calibration curve. 20mg of Naringenin was
dissolved in methanol and then it diluted to give concentrations of 250, 500, 1000 and
2000pg/ml. one ml of each of the diluted standard solution was separately mixed with 2ml of
2,4-dinitrophenyl hydrazine reagent and 2 ml of methanol at 500C for 50 mins. After cooling
to room temperature, the reaction mixture with 5 ml of 1%potassium hydroxide in 70%
methanol and incubated at room temperature for 2mins.Then Iml of the mixture was taken,
mixed with 5 ml of methanol and centrifuged at 1000 rpm/min to remove the precipitate
formed. The supernatant was collected and adjusted to 25 ml. The absorbance of the
supernatant liquid was measured at 495 nm. Similarly, 5 ml of ethanol extract of green tea,
Black tea, Oolong tea (5 mg /ml) were similarly treated with 2,4-dinito phenyl hydrazine
reagent for detection of Flavonoid content as described above.For the blank the amount of

2,4-dinitri phenyl hydrazine reagent was substituted by methanol.

In-vitro anti-Diabetic Activity:
Alpha-amylase inhibitory assay:

Procedure:

The amylase inhibitory activity was determined by an assay modified from the Worthington
Enzyme Manual. A total of 500 L of each sugar extract and 500 L of 0.02 M
sodiumphosphate buffer (pH 6.9 with 0.006 MNaCl) containing -amylase solution (0.5
mg/mL) were incubated at 25°C for 10minutes. After preincubation, 500 L of a 1% starch
solution in 0.02 M sodium phosphate buffer (pH 6.9 with 0.006 M NaCl) was added to each
tube at timed intervals. The reaction mixtures were then incubated at 25°C for 10 minutes.
The reaction was stopped with 1.0 mL of dinitro salicylic acid color reagent. The test tubes
were then incubated in a boiling water bath for 5 minutes and cooledto room temperature.
The reaction mixture was then diluted after adding 15 mLof distilled water, and absorbance
was measured at 540 nm. Sample blanks (buffer instead of enzyme solution) and a control
(buffer in place of sampleextract) were included as well. The -glucosidase inhibitory

activitywascalculated according to the equation below:
Inhibitory activity (%) = (Ac — As/Ac) X100

Where, As is the absorbance in the presence of test substance and Ac is the absorbance
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RESULT AND DISCUSSION

The leaves extract of Camellia sinensis L. were subjected formaceration with ethanol. The
yield was found to be 45 % w/w and 35 % w/wfor ethanolic extracts respectively. These
extracts were subjected to variousqualitative phytochemical tests to identify the active
constituents which showedpresence of Alkaloids, Tannins, Flavonoids, Glycosides, Steroids.
Ethanolic root extract showed the presence of Alkaloids, Tannins, Steroids andterpenoids,

Flavonoids, Glycosides.
Physical characteristics of extracts:

The Ethanolic extracts of Camellia sinensis L.(Green tea andOolong tea) was thick green in

colour, sticky in nature and the percentage yield of the extracts was found to be,

Qualitative phytochemical screening was carried out usingseveral tests and results revealed
that ethanolic extracts of Camellia sinensis L.leaves contains phenols, flavonoids, alkaloids,

carbohydrates, and steroids andtriterpenoids.

Table 1: Summary of Phytochemical constituents.

Phytochemical .
S. no ytoe! Ethanolic extract
Constituents
Green tea Oolong tea
1 Alkaloids presences presences
2 Carbohydrates presences presences
Amino acids and
3 ) presences presences
Proteins
4 Glycosides presence presence
5 Tannin presence presence
6 Flavonoids presence presence
Steroids and
7 ) ) presence presence
Triterpenoids
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Table 2: Total Phenolic content in ethanolic extracts of Camelliasinensis L.

The quantity of total phenolic content was determined from gallic acid calibration curve
using the regression equation y = 0.0043x + 0.0104, R? = 0.9968. The total phenolic content
of the ethanolic extract was100.5+0.402& 89.5+0.358uggallic acid equivalents/gm of dry

material.
Total phenolic
S.no Extracts
content
Ethanolic
1 extract of 100.5+£0.402
Green tea
Ethanolic
2 extract Oolong 89.5+0.358
tea
Estimation of total phenolic content
0.7
06 y =0.0043x+ 0.0104
R? =0.9968
o 05
=
= 04
£ % Gallic acid
203
o
<02
0.1
0
0 50 100 150 200

Concentration pg/ml

Fig 1: Standard calibration curve of gallic acid for estimation of total phenolic content
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Table 3: Determination of flavonoid content of different tea leaves:

The quantity of total flavonoid content was determined from gallic acid calibration curve
using the regression equation y = 0.017x + 0.036, R? = 0.993. The total flavonoid content of

the ethanolic extract was43.5+0.174ugNaringin equivalents/gm of dry material.

S.no
Concentration(ug/ml) Absorbance

1 10 0.204
2 20 0.394
3 30 0.56

4 40 0.778
5 50 0.895
6 Green Tea 0.254
7 Oolonga Tea 0.205

Calibration Curve of Naringenin

y=0.017x + 0.036
R?=0.993
09 ;

0.8
0.7
0.6
0.5
0.4
03
0.2
0.1

Absorbance

0 10 20 30 40 50 60
Concentration (pg/mi)

Fig 2: Standard calibration curve of Naringenin for estimation of total flavanoid content

All determinations were carried out in triplicate manner and values are expressed as the

mean + SEM.
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INVITRO-ANTI-DIABETIC ACTIVITY:

Evaluation of in vitro a-amylase inhibitory activity using green tea &oolong tea extract:

The effect of various concentrations of Green tea & Oolong tea leavesextract on a-amylase
activity is presented in table 16. Green tea& oolong teaextract potentially inhibited a-amylase
activity in a dose-dependent manner.This high inhibitory activity was expressed in terms of
IC50 value. Thecalculated IC50 showed that the inhibition potential of acarbose (203.52
pug/ml)and Green tea (206.66 pg/ml), Oolong tea (231.41 pg/ml) respectively. Theextract
showed dose dependent percentage inhibition. The Green teaconcentration 500pug/ml of plant
exhibited highest 65.49% inhibition of a-amylase activity and 68.42% inhibition was showed
by standard drug acarboseat the 250 pug/ml concentration. The Oolong tea concentration

500pg/ml of plantexhibited highest 70.75%

ISSN NO: 0130-7673

inhibition of a-amylase activity and

68.42%inhibition was showed by standard drug acarbose at the 250 pg/mlconcentration.

Table 4: a-amylase inhibition by Camellia sinensis L. ethanolic extract:

Percentage
S.no Standard Concentration(ug/ml) Absorbance

inhibition
1 7 0.0510+0.0005774 17.54%
2 15 0.0480+0.001155 29.20%
3 30 0.04933+0.0008819 29.07%

Acarbose
4 60 0.0420+0.0005774 44.85%
(203.52pg/ml)

5 120 0.0220+0.001155 61.40%
6 250 0.0180+0.0005773 68.42%
7 500 0.02033+0.0008819 64.91%
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Table 5: Anti-diabetic activity of Camellia sinensis L. (Green tea)

S.n Sample Concentration(ug/ | Absorbance(mea | Percentage
0 P ml) n + SEM) inhibtion
1 7 0.0510+0.0005774 10.52%
2 15 0.0480+0.001155 15.78%
3 30 0.04933+0.0008819 13.45%
Green Tea
4 (206.66pg/ml) 60 0.0420+0.0005774 26.31%
5 120 0.03233+0.001453 43.28%
6 250 0.02367+0.001453 58.47%
7 500 0.01967+0.001453 65.49%
80.00% -
70.00% -
& 60.00% -
B
2
= 50.00% -
£
o 40.00% -
® B TEST
£ 30.00% -
o B STANDARD
8 20.00% -
10.00% -
0.00% - -
7 15 30 60 120 250 500
Concentration

Fig 3: a-amylase inhibition assay of Camellia sinensis L. (Green tea)
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Table 6: Anti-diabetic activity of Camellia sinensis L. (Oolong tea)

S.no | Sample | Concentration(ug/ml) | Absorbance(mean+SEM) Iferc.el.lt.age
inhibition
1 7 0.0540+0.001155 5.26%
2 15 0.0500+0.001155 12.28%
3 30 0.0470+0.0005774 17.54%
Oolonga Tea
4 (231.41 pg/ml) 60 0.03967+0.002028 30.40%
5 120 0.0350+0.0005773 38.59%
6 250 0.0290+0.0005773 49.12%
7 500 0.01667+0.0008819 70.75%
80.00%
70.00%
& 60.00%
:-E . L]
2 50.00%
=
o 40.00%
® B TEST
< 30.00%
g = STANDARD
S 20.00%
10.00% -
0.00% -
7 15 30 60 120 250 500
Concentration

Fig 4: a-amylase inhibition assay of Camellia sinensis.L. (Oolong
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CONCLUSION

Diabetes has emerged as one of the most serious metabolic disorders in the world because the
seriousness of related complications and its rapid onset worldwide. The crucial role natural
products in drug discovery are evident as the use of medicinal plants in the prevention

treatment of diabetes continues to grow because of their beneficial effects.

Natural products also being used as alternative sources for safer and cheaper diabetes
treatment with fewer side effects. In this study, the antidiabetic activities of polyphenols
isolated from green and oolong tea and their inhibitory potential against enzymes associated
with diabetes were evaluated. Polyphenols are molecules naturally found in plants that are
structurally characterized by the presence of one or more phenol groups. Generally,
polyphenols are known possess antioxidant activities thereby protecting cells against
oxidative stress in both plants and humans. In addition to this, polyphenols also possess

antidiabetic activities, particularly as good glucosidase and a-amylase inhibitors.

The inhibitory activities of the compounds isolated against o -amylase were investigated in
comparison with acarbose. The inhibitory activities observed in this study are consistent with
recent reports on the inhibitory activities of polyphenolic compounds against o -amylase.

The preliminary investigations of active compounds in Green tea revealed presence of
polyphenols such Catechin, Caffeine, Theanine, Theaflavin, Epigallocatechin gallate,
Gallocatechin gallate, Gallocatechol, 2- amyifuran, 2- decenal, Gallic acid, Epicatechin
gallate, y- aminobutyric acid and Oolong tea revealed presence of polyphenols such
Catechins andTheaflvins, Gallocatechin, Epigallocatechin, Epicatechin, Catechin gallate,

Epicatechin gallate, Epigallocatechin gallate, Allocatechin gallate, Gallic acid, Cafteine.

In summary, the findings of this study suggest that polyphenols isolated from Green tea &
Oolong tea extract showed good hypoglycaemic activity that may be linked to the inhibition
of crucial enzymes associated with diabetes. Further investigations are required to
characterize these compounds and determine their potential antidiabetic pharmacological

activity.

VOLUME 10 ISSUE 5 2025 PAGE NO: 78



NOVYI MIR Research Journal ISSN NO: 0130-7673

ACKNOWLEDGEMENTS

The authors are grateful to Creative Educational Society’s College of Pharmacy,
Kurnool, Andhra Pradesh, India, for providing laboratory facilities in time to carry out this

research work successfully.

REFERENCES

1.Patel DK, Kumar R, Prasad SK, Sairam K, Hemalatha S. Antidiabetic and in vitro
antioxidant potential of Hypanthusenneaspermus (Linn) F. Muell in streptozotocin-induced
diabetic rats. Asian Pac J Trop Biomed. 2011;1(4):316-22.

2. Patel DK, Prasad SK, Kumar R, Hemalatha S. An overview on antidiabetic medicinal
plants having insulin mimetic property. Asian Pac J Trop Biomed. 2012;2(4):320-30.

3. Saxena A, Vikram NK. Role of selected Indian plants in management of type 2 diabetes: a
review. J Altern Complement Med. 2004;10(2):369-78.

4. Karyano S, Kikuzaki H, Fukutsuka N, Mitani T, Nakatani N. Antioxidant activity of prune

(Prunus domestica L.,) constituents and a new synergist. J Agric Food Chem.
2002;50(13):3708-12.

5. Costa L, Demers LM, Gouveia-Oliveira A, Schaller J, Costa EB, de Moura MC, Lipton A.
Prospective evaluation of the peptide-bound collagen type I cross links N-telopeptide and C-
telopeptide in predicting bone metastases status. J Clin Oncol. 2002 Feb 1; 20 [3]:850-6.

6. Rietveld A, Wiseman S, 2003. Antioxidant effects of tea: Evidence from human clinical
trials. J. Nutr. 133 [1]:3285S-3292.

7. Yen GC and Chen HY, Relationship between antimutagenic activity and major components
of various teas. Mutagenesis: 1996; 11 [1]: 37-41.

8. Davis AL, Lewis JR, Cai Y, Powell C, Davis AP et al. A Polyphenolic pigment from black
tea, Phytochemistry: 1997; 46 [8]:1397-1402.

9. Harlod N and Graham PD. Green Tea Composition, consumption and polyphenol
chemistry, Prev Med: 1992; 21:334-350. Rietveld A, Wiseman S: Antioxidant effects of tea:
Evidence from human clinical trials. J Nutr: 2003; 133:3275-3284.
10.Arab L, Peter C, Poole C, Does green tea effect cardiovascular diseases. Journal of
Epidemiology: 2001; 154:495-503. Nobrega JA: Comparison of heating extraction
procedures for Al, Ca, Mg and Mn in tea samples. Ann Sci 2002; 18:313-318.

11.G.C. Yen, H.Y. Chen, Comparison of antimutagenic effect of various tea extracts (green,

oolong, pouchong, and black tea), J. Food Prot. 57 (1) (1994) 54-58.

VOLUME 10 ISSUE 5 2025 PAGE NO: 79



NOVYI MIR Research Journal ISSN NO: 0130-7673

12.N. Matsumoto, T. Kohri, K. Okushio, et al., Inhibitory effects of tea cat echins, black tea
extract and oolong tea extract on hepatocarcinogenesis in rat, Jpn. J. Cancer Res. 87 (1996)
1034-1038.

13.T.S. Yam, S. Shah, J.M.T. Hamilton Miller, Microbiological activity of whole and
fractionated crude extracts of tea (Camellia sinensis), and of tea components, FEMS
Microbiol. Lett. 152 (1997) 169-174. [21] G.Y. Zhang, Y. Miura, K. Yagasaki, Effects of
green, oolong and black teas and related components on proliferation and invasion of
hepatomacells, in: Y. Kitagawa, T. Matsuda, S. lijima (Eds.), Animal Cell Tech nology: Basic
& Applied Aspects, vol. 10, Kluwer Academic Publishers, Dordrecht, Netherlands, 1999, pp.
135-139.

14.J.V. Higdon, B. Frei, Tea catechins and polyphenols: health effects, metabolism, and
antioxidant functions, Crit. Rev. Food Sci. Nutr. 43 (2003) 89—143.

15.M. Matsumoto, T. Tanaka, M. Maeda, et al., Antibacterial activity of polyphenol

components in oolong tea extract against Streptococcus mutans, Caries Res. 38 (2004) 2-8.

VOLUME 10 ISSUE 5 2025 PAGE NO: 80





