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Abstract

Background: The present study investigates the In-Vitro Anti-inflammatory and Anti-diabetic
properties of different solvent extracts of Mammillaria beneckei C. Ehrenb. Stem, this cactus
species is traditionally used in folk medicine. It belongs to the family Cactaceae and the genus
Mammillaria, which is known for its globular or cylindrical shape, and most importantly, its
flowers.

Methods: Firstly, Phytochemical screening is required to establish the work. After performing
phytochemical screening, many of the compound I have already found like- Alkaloids, Flavonoids,
Glycosides, and Tannins etc., Pet. Ether, Methanol, Chloroform, and aqueous extracts were
prepared using standard extraction techniques. Anti-inflammatory activity was evaluated
through inhibition of albumin denaturation assays, while Anti-diabetic potential was assessed via
«a-amylase enzyme inhibition methods.

Result & Discussion: All extracts exhibited dose-dependent biological activities, with the
methanol extract showing the highest inhibition in both anti-inflammatory and anti-diabetic
assays. Phytochemical screening revealed the presence of bioactive compounds such as
flavonoids, alkaloids, tannins, and saponins, which may contribute to the observed
pharmacological effects.

Conclusion: These findings suggest that Mammillaria beneckei stem extracts possess significant
Anti-inflammatory and Anti-diabetic potential, warranting further investigation for their use in
the development of natural therapeutic agents. Further studies are warranted to explore its
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bioactive compounds and their mechanisms of action.

Keywords: Cactaceae, Albumin denaturation, Bioactive compounds, Phytochemical screening.

INTRODUCTION:

Medicinal plants have long been served as a valuable
source of therapeutic agents, and traditional practices
which offers as a natural remedy for a broad spectrum of
diseases. Among the diverse botanical families, cacti have
gained increasing attention due to their rich
phytochemical composition and potential
pharmacological properties. Mammillaria beneckei C.
Ehrenb. a lesser-explored member of the Cactaceae
family, the genus Mammillaria, holds traditional
significance in folk medicine; however, its
pharmacognostic and pharmacological attributes remain
largely uncharacterized. ! This cactus is a generally small,
slow-growing plant, usually characterized by a rounded
body with dense clusters of spines, often pale or white in
colour, which makes it famous, this species of cactus is
mainly found in central region of Mexico, and Rajasthan,
in India. It is known for its shape, mainly globular or
cylindrical and it's very famous for the attractive flowers.
The current investigation aims to comprehensively
evaluate the stem of Mammillaria beneckei through a
multi-faceted approach, beginning with the optimization
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of extraction techniques to ensure efficient recovery of
bioactive constituents. Extraction methodology is a
critical step in natural product research, as the choice of
solvent and technique significantly influences the
phytochemical yield and biological efficacy of plant
extracts. 2

In the In-Vitro evaluation of anti-inflammatory and anti-
diabetic activities forms the core of the biological
screening in this study. Inflammatory disorders are
global health concerns, and the search for alternative
treatments with fewer side effects has intensified
interest in plant-based therapeutics. By employing
established assays such as protein denaturation
inhibition and a-amylase inhibition. Phytochemical
profiling helps to identify and quantify of bioactive
compounds present in the crude drugs (that means
plant), such as Alkaloids, Glycosides, Terpenoids, Amino
acids, Carbohydrates, Protein, Flavonoids, Tannin, &
Phenolic compounds, Steroids which is present or not.
The extraction process is mainly obtaining that what type
of bioactive compounds is present in the crude drugs, in
this research purposes here we follow the Successive
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extraction process. In here we first authenticate the
plant, then we collect the mature bulb of Mammillaria
beneckei C. Ehnerb. Stem in rainy season, dried under
room temperature (shed drying), we use the solvents like
non polar to polar like; Pet. Ether, Chloroform, Methanol,
Hydro alcohol & Water, after that dried it on Rotary
vacuum evaporator with their respective temperature. 3

The present study demonstrated that various extracts of
Mammillaria beneckei stem possess promising In-vitro
anti-inflammatory and anti-diabetic activities. Among
the above tested extracts, Methanol extracts &
Chloroform extracts showed the most significant
inhibition of key inflammatory mediators, such as
protein denaturation and membrane stabilization, as
well as notable a-amylase inhibitory activity, indicating
its potential for blood glucose regulation. *

Figure 1: Stem of cactus (Mammillaria beneckei C.
Ehrenb)
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Objectives:

To prepare and characterize various extracts such as-
methanolic, aqueous from the stem of Mammillaria
beneckei C. Ehrenb. wusing standard extraction
techniques. Then, to perform preliminary phytochemical
screening of the extracts to identify the presence of
bioactive compounds such as alkaloids, flavonoids,
phenols, saponins, and tannins. Then evaluate the In-
vitro anti-inflammatory activity of the different extracts
using suitable assays, like Protein denaturation assay
and assess the In-vitro anti-diabetic activity of the
extracts using standard enzyme inhibition assays, mainly
a-amylase inhibition assay.

MATERIALS AND METHODS:
Plant materials:

Stem of Cactus is selected for this research experiments
(Mammillaria beneckei C. Ehrenb)

Authentication & Collection:

The plant was collected in rainy season then it
transformed for herbarium as per guidelines and
submitted to the Botanical Survey of India. After
authentication of plants, it was collected from my native
area in bulk quantities for further processing.

Plant preparation:

Once the plants were collected, then it cleaned using tap
water to get rid of any undesired contaminants. After
that, it was cut into little pieces for easier drying and
allowed to dry for a few days in the shade. Following
thorough drying, the plant components were ground into
a coarse powder using a mechanical grinder, sieved, and
then placed in a tightly sealed container for storage.>

Preparation of extracts:

The powder form of this plants being shade-dried below
40 °C. After five to six days, 215 grams of powdered crude
drug were extracted using a series of non-polar to polar
solvents, including Pet. Ether, Chloroform, Methanol,
Hydro alcohol (alcohol: water = 70:30), and water
respectively. After filtering, the extracts were dried outin
a rotary evaporator before being placed in a water bath
at the appropriate solvent temperature. ¢

Chemicals and reagents:

The major analytical grade chemicals were used as per
the requirements like Pet. Ether, chloroform, methanol,
Benedict’'s reagent, Ninhydrin soln, Dragendroffs’
reagent, Mayers' reagent, Hagers’ reagent, Acarbose,
Diclofenac etc. 7

Preparation of standard:

The Mammillaria beneckei C. Ehrenb. extracts and
standard (Acarbose acid & Diclofenac) were prepared at
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a concentration of 100, 300, 500, 800 pg/mL & 100, 200,
300, 400, 500 pg/mL using distilled water.

Phytochemical screening:

Mammillaria beneckei C. Ehrenb. extracts were tested for
their phytochemical composition using conventional
techniques using Petroleum ether, Chloroform,
Methanol, Hydro alcoholic and Water extracts. 8

Anti-inflammatory activity:

Inhibition of Protein Denaturation: The In-vitro Anti-
inflammatory activity of Mammillaria beneckei C. Ehrenb
was determined by egg albumin denaturation test.
Diclofenac sodium was used as the standard drug in the
following extracts amounts. 1mL of various
concentrations (1.2 pg/ml, 2.5 pg/ml, 5 pg/ml 10 pg/ml
in distilled water) was mixed with 2ml of egg albumin
and 3 ml of phosphate-buffered sol. which pH is 6.5. °
Then the mixtures were incubated for 15 min at 37°C.
After that it was heated for 12 min at 66°C, and after that
cooling, the absorbance was recorded at 665 nm.1° The
percentage inhibition of egg albumin denaturation was
estimated using the following formula,

% Inhibition = [(Ao-A1)/Ao] x 100
Where, Ao = the absorbance of the control
A= the absorbance of the extract/standard.

Here, the standard was diclofenac. The extract/drug

concentration for 50% inhibition (ICso) was discovered.
11

Anti-diabetic activity:

Inhibition of a-amylase: The a-amylase inhibition of
various extracts of cactus Mammillaria beneckei C.
Ehrenb was measured using DNSA method. The samples
were mixed with 0.5 mL a-amylase solution (0.5 mg/mL)
and incubation is needed for 10 min at 25°C
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temperature. Then, 0.5 mL sodium were mixed with a-
amylase in 0.1 M phosphate buffer (100 pL) containing
pH 6.9 and incubated at 25 °C for 5 min. The reaction
mixtures were then incubated at 25 °C for 10 minutes.
The reaction was stopped with 50 ul of 96 mM 3,5-
dinitrosalicylic acid (DNSA) colour reagent (formula: 1 g
DNSA, 200 mg crystalline phenol, and freshly prepared
50 mg sodium sulphite dissolved in 1 % w/v NaOH ) and
then incubated in a boiling water bath for 5 minutes. 12
After incubation it would be cooled at room temperature.
Absorbance was measured at 540 nm.

The following formula was used to calculate extract
inhibitory activity.

% inhibitory activity = [(Ao - A1) / Ao] x100
Where,
Ao = absorbance of the control (100% enzyme activity)
A1 = absorbance of the sample.

The concentration of the test sample required to inhibit
the activity of the enzyme by 50% (ICso) was calculated.
The study helps to determine the ICso value. 13

RESULTS AND DISCUSSION:
Authentication and Collection:

Mammillaria beneckei C. Ehrenb, Cactus were selected on
its traditional uses. Initially, it was discovered in the
corner of our property, and these plants had been
collected in substantial quantities from our region, the
Sundarbans in West Bengal on the month of August,
2024. It was collected and ready for the herbarium as per
guidelines, we submitted the sample to the Botanical
Survey of India, (CENTRAL NATIONAL HERBARIUM)
Howrah, Shivpur with specimen no. - UNB/RD-01 on
24.10.2024. The herbarium specimen copy is attached
below on the Figure 2.

(RK GUPTA)
Scientist = F* & Head of Office

Figure 2: Herbarium specimen copy of Mammillaria beneckei C. Ehrenb
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Phytochemical screening:

Journal of Drug Delivery & Therapeutics. 2025; 15(6):126-131

Table 1: Phytochemical analysis of various extracts prepared from the powder of Mammillaria beneckei C.

Ehrenb (Stem)

SL Test Pet. Ether | Chlorofor Methanol Hydro alcohol | Water
No extracts m extracts | extracts extracts (70:30) extracts
1. Alkaloids - + + + -

2. Flavonoids - ++ + - -

3. Glycosides + + + - -

4. Carbohydrates - + - - -

5. Tannins - + ++ + -

(++) sign = strongly positive results, (+) sign = positive results, (-) sign = negative results!*

Anti-inflammatory activity:
Inhibition of Protein Denaturation:

The protein denaturation bioassay was selected for In-
vitro assessment of Anti-inflammatory property of
various extracts of Mammillaria beneckei C. Ehrenb.
Diclofenac, used as a standard anti-inflammatory drug,
showed comparatively maximum anti-inflammatory
activity (46.92% at 500 pg/mL) at 1mg/mL
concentration. The Methanolic and Chloroform extract
had a maximal inhibition of 48.64 % and 49.54 % at 500

pg/ml. As compare to diclofenac, methanol and
chloroform extracts shown the good result [Fig: 3 shown
this graph]. 15

This was further supported by comparing the ICso values
of the methanolic and chloroform extract to the
diclofenac sodium. It demonstrates that anti-
inflammatory activities is may present in this plants part,
mainly two various extracts. 16

Protein denaturation assay

600
532.718

200 440.909
400
300
200
100
0

% Inhibition

® Diclofenac

504.545 513.888

346.875

238.709 I

Pet. Ether = Chloroform ®Methanol ®Hydroalcohol ®Water

Figure 3: Protein denaturation test by using standards and extracts.

Anti-diabetic activity:
Inhibition of a-amylase:

a -amylase, an intestine digestive enzyme, is essential for
the breakdown of carbohydrates. o -amylase enzyme
inhibition is one of the Anti-diabetic treatment strategy
that lowers blood postprandial glucose levels. These may
be a crucial tactic in blood glucose control. According to
the In-vitro a-amylase inhibitory tests, exhibits strong
anti-diabetic properties. Here, we use the concentration
like- 100, 200, 300, 400 & 500. As per standard, we got
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the best result in Chloroform extracts and Methanol
extracts that we can see in the below graph [Fig: 4] 7.

At a concentration of 100 pg/ml of Mammillaria beneckei
C. Ehrenb extracts Chloroform and Methanol showed a
percentage inhibition 88.09 % and 90.59 %, Where the
standard Acarbose 88.13 %. The ICso value of Chloroform
& Methanol extracts is 56.75 pg/mL and 55.19 pg/mL
where the standards ICso value is 56.72 ug/mL. The ICso
value revealed that the plant extracts of Mammillaria
beneckei C. Ehrenb showed potent a-amylase inhibitory
activity. 18
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o-Amylase activity
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Figure 4: a-Amylase inhibition assay of standards and extracts.

DISCUSSION:

After performing the phytochemical screening Alkaloids,
Flavonoids & Glycosides may be present in the
Chloroform and Methanol extract. In pharmacological
studies mainly in In-vitro Anti-inflammatory activity
chloroform & methanol extracts showing good results as
compare to standards Diclofenac sodium?9. Another one
in Anti-diabetic activity, methanol extract and
chloroform extracts showing good results as per the
Acarbose standard, so we can conclude that Anti-
diabetics and Anti-inflammatory activity may be present
in this plants part. Mainly in two Chloroform and
Methanol extracts. Further thorough of investigations
are required. 20

CONCLUSION:

The present study demonstrated that various extracts of
Mammillaria beneckei C. Ehrenb. Stem exhibit promising
in-vitro anti-inflammatory and anti-diabetic activities.
The preliminary phytochemical shows that the maximum
number of secondary metabolites was present in the
methanol and chloroform extract followed by another
extract. Among the tested extracts, prominently
methanol extract showed the most significant inhibitory
activity in both protein denaturation assays (for anti-
inflammatory activity) and a-amylase inhibition assays
(for anti-diabetic activity), indicating strong potential as
a natural therapeutic agent. These findings support the
traditional use of this cactus species in folk medicine and
highlight its potential for development into plant-based
treatments for inflammatory and metabolic disorders.
However, further In-vivo studies are required to isolate
active constituents and fully understand the mechanisms
of action.
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