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Keywords: ABSTRACT: The present study investigated the pharmacognostic
characteristics, phytochemical profile, antioxidant activity, and in-vitro
antidiabetic potential of Coriandrum sativum L. flowers. The powdered

flowers were evaluated for physicochemical parameters, fluorescence
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characteristics, and extractive values. Successive extraction was
performed using petroleum ether, chloroform, and methanol, followed by
preliminary phytochemical screening. Antioxidant activity was assessed
using DPPH radical-scavenging, total antioxidant, and reducing-power
assays. Antidiabetic potential was evaluated using yeast cell glucose
uptake and a-amylase and a-glucosidase inhibition assays. The
methanolic extract showed the highest extraction yield and contained
flavonoids, tannins, saponins, and phenolic compounds. It demonstrated
the strongest DPPH activity and highest glucose uptake among the
extracts. The methanolic extract also exhibited comparatively greater a-
amylase and a-glucosidase inhibitory activity. These findings indicate
that C. sativum flowers possess promising antioxidant and in-vitro
antidiabetic potential and warrant further phytochemical and
pharmacological investigation.
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INTRODUCTION: Diabetes mellitus is a chronic
metabolic disorder characterized by persistent
elevation of blood glucose levels resulting from
impaired insulin secretion, impaired insulin action,
or a combination of both *. It is associated with
disturbances in carbohydrate, protein and lipid
metabolism and may lead to serious long-term
complications involving the cardiovascular system,
kidneys, eyes and nervous system % 3. The
increasing prevalence of diabetes mellitus has
created a significant need for effective and
affordable therapeutic approaches.
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Although several synthetic antidiabetic drugs are
available, their use may be associated with adverse
effects, limitations in efficacy and cost
considerations * > ©. Consequently, medicinal plants
and dietary plants containing biologically active
phytoconstituents continue to attract considerable
attention as potential sources of complementary
antidiabetic agents .

Coriandrum sativum L., commonly known as
coriander or cilantro, belongs to the family
Apiaceae. It is an aromatic annual herb widely
cultivated and used as a culinary spice and
traditional medicinal plant 8. Different parts of the
plant, particularly the fruits/seeds and leaves, have
been investigated for various biological activities.
Phytochemical studies indicate that C. sativum
contains several classes of bioactive compounds,
including  phenolic  compounds, flavonoids,
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terpenoids, essential oils and other secondary
metabolites. Constituents reported from coriander
include compounds such as linalool, flavonoids and
phenolic acids * *°.

These phytochemicals may contribute to the
antioxidant, anti-inflammatory and metabolic
effects reported for the plant. Experimental
investigations have suggested that coriander
preparations may influence glucose metabolism.
However, plant activity can vary considerably
depending on the plant part, geographical origin,
extraction solvent and extraction conditions ***2,

Therefore, systematic evaluation of different
extracts using validated in-vitro antidiabetic assays
is important for identifying the most active extract
and establishing a basis for further phytochemical
investigation '°. The present study is therefore
proposed to prepare different extracts of
Coriandrum sativum L. and evaluate their potential
in-vitro antidiabetic activity, particularly through
inhibition of carbohydrate-hydrolyzing enzymes
such as a-amylase and a-glucosidase.

MATERIALS AND METHODS:

Collection of Coriander Flowers: Fresh coriander
(Coriandrum sativum L.) flowers were collected
from the local market of Gormi, Bhind, Madhya
Pradesh, India. The flowers were collected during
the flowering season and were carefully selected to
ensure that they were fresh, healthy, and free from
visible contamination, insect infestation, and
physical damage. The collected plant material was
placed in clean, labelled containers and transported
to the laboratory for further processing. The
material was subsequently authenticated by a
qualified botanist/taxonomist, and a voucher
specimen was preserved for future reference.

Morphological  Evaluation:  The collected
coriander flowers of Coriandrum sativum L. were
subjected to morphological evaluation based on
their colour, odour, shape, size, arrangement,
surface characteristics, and other observable
features .

Physiochemical Evaluation: The physicochemical
evaluation of the dried coriander (Coriandrum
sativum L.) flowers was carried out according to
standard  pharmacopoeial  procedures.  The
parameters evaluated included total ash, acid-
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insoluble ash, water-soluble ash, loss on drying,
swelling index, foaming index, and extractive
values ™.

Fluorescence Analysis: Fluorescence analysis was
conducted as a preliminary pharmacognostic
evaluation for the identification and standardization
of powdered Coriandrum sativum L. flowers.
Approximately 1 g of finely powdered drug was
placed separately in clean, dry test tubes and
treated with different reagents, including distilled
water, methanol, ethanol, chloroform, acetone,
dilute and concentrated hydrochloric acid, sodium
hydroxide, sulphuric acid, nitric acid, and ammonia
solution. Each mixture was thoroughly mixed and
allowed to react for a few minutes. The resulting
colour and fluorescence were observed under
daylight and UV light at 254 and 366 nm and
recorded systematically in tabulated form *°.

Extraction of Sample by Serial Extraction
through Maceration Method: Approximately 100
g of dried, powdered Coriandrum sativum L.
flowers was successively extracted with petroleum
ether, chloroform, and methanol in increasing order
of polarity. Each extraction was performed for
about 24 hours below the solvent’s boiling point
with intermittent shaking. The extracts were
filtered, concentrated, and dried below 40°C to
prevent degradation of thermolabile constituents.
The dried extracts were accurately weighed, and
percentage yields were calculated. Finally, the
extracts were stored in tightly closed, labelled
containers at approximately 4°C for further
Eghytochemical and pharmacological evaluation *”

Preliminary Phytochemical Screening: All the 3
extracts of coriander were subjected to preliminary
phytochemical screening. To find the presence of
phytochemical constituents, test for alkaloids,
flavonoids, tannins, saponins, terpenoids and
phenolic compounds *°.

In-vitro Antioxidant Assays:

Free-Radical Scavenging Activity: The free-
radical scavenging activity of Coriandrum sativum
L. flower extracts was evaluated using the DPPH
assay. Each extract was prepared at five
concentrations ranging from 25-200 pg/mL.
Briefly, 1 mL of each sample was mixed with 4 mL
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of 0.1 mM DPPH solution and incubated in the
dark at room temperature for 30 min. Absorbance
was measured at 517 nm using a UV-Visible
spectrophotometer. Ascorbic acid served as the
standard antioxidant, while the reaction mixture
without extract or standard was used as the control.
All measurements were performed in triplicate.
DPPH scavenging activity was calculated using the
following equation %

DPPH scavenging activity (%) = Ac — As/ Ac x 100

Where (Ac) = absorbance of control and (As) =
absorbance of sample. The ICso value was
determined by plotting percentage inhibition
against extract concentration. A lower ICso value
indicated stronger antioxidant activity.

Total Antioxidant Activity: The total antioxidant
activity of Coriandrum sativum L. flower extract
was determined using the phosphomolybdenum
method. The reagent was freshly prepared by
mixing 4 mM ammonium molybdate, 0.6 M
sulphuric acid, and 28 mM sodium phosphate.
Briefly, 1 mL of extract (1 mg/mL) was mixed with
2 mL of reagent and incubated at 95°C for 90 min.
After cooling, absorbance was measured at 695 nm
using a UV—Visible spectrophotometer.

Ascorbic acid (25-200 pg/mL) served as the
standard, while reagent without extract was used as
the blank. Antioxidant activity was calculated from
the ascorbic acid calibration curve. All
measurements were performed in triplicate .

Reducing Power Assay: The reducing power of
Coriandrum sativum L. flower extract was
evaluated based on its ability to reduce Fe** to Fe?".
Different concentrations of the extract and ascorbic
acid standard (25-200 pg/mL) were prepared.
Briefly, 1 mL of each sample was mixed with 2.5
mL of 0.2 M phosphate buffer (pH 6.6) and 2.5 mL
of 1% potassium ferricyanide, followed by
incubation at 50°C for 20 min. Subsequently, 2.5
mL of 10% TCA was added, and the mixture was
centrifuged at 5000 rpm for 10 min %

The upper layer was mixed with distilled water and
0.1% FeCls, incubated for 10 min, and absorbance
was measured at 700 nm. The assay was performed
in triplicate, with higher absorbance indicating
greater reducing power.

International Journal of Pharmacognosy

E- ISSN: 2348-3962, P-ISSN: 2394-5583

In-vitro Antidiabetic Activity:

Glucose Uptake in Yeast Cell Model: The in-
vitro antidiabetic activity of Coriandrum sativum
L. flower extracts was evaluated using the yeast
cell glucose uptake method described by Shettar et
al. A 1% suspension of commercially available
Saccharomyces cerevisiae was prepared in distilled
water, centrifuged repeatedly at 4200 rpm for 5
min, and a 10% v/v suspension was prepared.
Different extract concentrations (100-500 pg/mL)
and the standard drug were separately mixed with 1
mL of 10 mM glucose solution and incubated at
37°C for 10 min. The reaction was initiated by
adding 100 pL of yeast suspension, followed by
incubation at 37°C for 60 min. After centrifugation
at 3800 rpm for 5 min, residual glucose in the
supernatant was measured at 520 nm. A control
without extract was included. The experiment was
performed in triplicate 2.

Glucose uptake (%) = Ac — As/ Ac x 100

Where (Ac) represents the absorbance of the
control and (As) represents the absorbance of the
sample.

a-Amylase and a-glucosidase Inhibition Assay:
The effect of the plant crude extract and solvent
fractions on a-amylase and a-glucosidase activity
was determined according to the method described
by Kazeem et al. with modifications. The in-vitro
a-amylase and a-glucosidase inhibitory activities of
Coriandrum sativum L. flower extracts were
evaluated using starch-DNSA and pNPG methods,
respectively. Extract concentrations of 0-360
ug/mL  (a-amylase) and 0-40 pg/mL (o-
glucosidase) were tested. For o-amylase, the
reaction was incubated with starch and DNSA, and
absorbance was measured at 540 nm. For a-
glucosidase, extracts were incubated with enzyme
and pNPG, and absorbance was measured at 405
nm. Appropriate controls were included, and assays
were performed in triplicate ** %. Percentage
inhibition was calculated using:

% Inhibition = Ac —At | Acx 100

Where Ac and At are the absorbance of control and
tests respectively

The concentration of the extracts resulting in 50%
inhibition of the enzyme activity (ICso) will be
determined graphically.
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RESULTS AND DISCUSSION:

Morphological Evaluation: The flowers were
small, delicate, and typically white to pale pink in
colour. They were arranged in characteristic
compound umbels, with several slender flower
stalks arising from a common point. The flowers
were actinomorphic to slightly zygomorphic and
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possessed small petals, five stamens, and a central
ovary. The flowers exhibited a characteristic
aromatic odour. The morphological characteristics
were recorded and compared with standard
pharmacognostic  descriptions to support the
preliminary identification and authentication of the
collected plant material.

FIG. 1: MORPHOLOGICAL STUDY OF CORIANDER FLOWER

Physicochemical Evaluation: The results obtained
for ash values, loss on drying, swelling index,
foaming index, and extractive values are
summarized in Table 1. The physicochemical
evaluation of powdered Coriandrum sativum L.
flowers showed a total ash value of 7.20 + 0.18%
wi/w, acid-insoluble ash of 1.15 + 0.06% w/w, and
water-soluble ash of 5.48 £ 0.14% w/w. Loss on
drying was 8.35 + 0.21% wi/w, indicating moderate

moisture content. The swelling index was 2.40 +
0.10 mL/g, while the foaming index was below
100. Alcohol- and water-soluble extractive values
were 12.60 + 0.32% and 18.40 + 0.45% wi/w,
respectively. These findings established useful
preliminary  quality-control  parameters  and
provided baseline data for further phytochemical
investigations.

TABLE 1: PHYSICOCHEMICAL EVALUATION OF CORIANDRUM SATIVUM L. FLOWERS

S. no. Physicochemical Parameter Result
1 Total Ash Value (% w/w) 7.20+0.18
2 Acid-Insoluble Ash (% w/w) 1.15+0.06
3 Water-Soluble Ash (% w/w) 548 +0.14
4 Loss on Drying (% w/w) 8.35+0.21
5 Swelling Index (mL/g) 2.40+0.10
6 Foaming Index <100
7 Alcohol-Soluble Extractive (% w/w) 12.60 + 0.32
8 Water-Soluble Extractive (% w/w) 18.40 + 0.45

Values are expressed as mean = SD (n = 3).

Fluorescence Analysis: Fluorescence analysis of
the powdered flowers of Coriandrum sativum L.
was carried out using different chemical reagents
under visible light and ultraviolet light at 254 nm
and 366 nm. The powdered drug exhibited
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characteristic colour changes and fluorescence
responses after treatment with different reagents.
The observations are summarized in Table 2. The
fluorescence analysis demonstrated distinct colour
and fluorescence characteristics of the powdered
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Coriandrum sativum L. flowers following
treatment with different reagents. Several treated
samples exhibited enhanced fluorescence under UV
light, particularly at 366 nm, compared with their
appearance under ordinary daylight. The variation
in fluorescence intensity and colour may be
attributed to the presence of different classes of
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phytoconstituents and their chemical reactions with
the respective reagents. These characteristic
fluorescence profiles can serve as useful
preliminary pharmacognostic parameters for the
identification and standardization of Coriandrum
sativum L. flowers.

TABLE 2: FLUORESCENCE ANALYSIS OF THE POWDERED FLOWERS OF CORIANDRUM SATIVUM L.

S. no. Treatment/Reagent Visible Light UV Light (254 nm) UV Light (366 nm)
1 Powder + Distilled water Light green Green Greenish-yellow
2 Powder + Methanol Greenish-brown Dark green Yellowish-green
3 Powder + Ethanol Greenish-brown Green Greenish-yellow
4 Powder + Chloroform Green Dark green Green
5 Powder + Acetone Yellowish-green Green Yellowish-green
6 Powder + Dilute HCI Light brown Brownish-green Yellow
7 Powder + Dilute NaOH Yellowish-green Yellow-green Bright yellow
8 Powder + Conc. HCI Brown Dark brown Yellowish-brown
9 Powder + Conc. H2SO4 Dark brown Blackish-brown Dark brown
10 Powder + Nitric acid Yellowish-brown Brown Orange-yellow
11 Powder + Ammonia solution Yellow-green Greenish-yellow Bright yellow-green

Extraction: The percentage yield of each extract was calculated based on the weight of the dried plant

material used for extraction.

TABLE 3: EXTRACT CHARACTERISTICS

S.no.  SolventUsed  Nature of Extract Appearance Weight of Dried Percentage Yield (%
Extract (g) w/w)
1 Petroleum ether Petroleum ether Greenish to yellowish, 3.20 3.20
extract semisolid
2 Chloroform Chloroform Greenish-brown, 4.65 4.65
extract semisolid
3 Methanol Methanolic extract  Dark brown, semisolid 8.75 8.75

Preliminary Phytochemical Screening: The
preliminary phytochemical screening of methanolic
coriander flowers extract showed the presence of
phytoconstituents as mentioned in the Table 4.

The preliminary phytochemical screening of the
different coriander (Coriandrum sativum L.)
flowers extracts revealed the presence of several
important classes of phytoconstituents. The
petroleum ether extract showed the presence of
alkaloids and flavonoids, while terpenoids, tannins,
saponins, and phenolic compounds were not
detected. The chloroform extract exhibited the

presence of alkaloids and terpenoids, whereas
flavonoids, tannins, saponins, and phenolic
compounds were absent.

In contrast, the methanolic extract showed the
presence of flavonoids, tannins, saponins, and
phenolic  compounds, while alkaloids and
terpenoids were not detected. Overall, the
methanolic extract demonstrated a comparatively
broader phytochemical profile, indicating that the
polar solvent methanol was effective in extracting
several polar and moderately polar
phytoconstituents from coriander flowers.

TABLE 4: PRELIMINARY PHYTOCHEMICAL SCREENING OF CORIANDER (CORIANDRUM SATIVUM L.)

FLOWERS EXTRACTS

S. no. Phytochemical Test Petroleum Ether Extract Chloroform Extract Methanol Extract
1 Alkaloids +ve +ve -ve
2 Terpenoids -ve +ve -ve
3 Flavonoids +ve -ve +ve
4 Tannins -ve -ve +ve
5 Saponins -ve -ve +ve
6 Phenolic compounds -ve -ve +ve
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In-vitro Antioxidant Assays:

DPPH Assay: The DPPH radical-scavenging
activity of three Coriandrum sativum L. flower
extracts at 200 pg/mL is presented in Fig. 2.
Methanol extract showed the highest activity
(44.78%; 1Cso 197.77 + 8.39 pg/mL), followed by
chloroform (33.87%; ICso 289.78 £ 6.76 pg/mL)
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and petroleum ether (21.65%; ICso 432.64 + 8.87
png/mL). Ascorbic acid exhibited markedly higher
activity (85.78%; ICso 67.45 + 6.32 pg/mL). Thus,
activity followed methanol > chloroform >
petroleum ether. Values represent mean + SD (n =
3), with significant differences (p < 0.001).
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FIG. 2: DPPH FREE RADICAL SCAVENGING ACTIVITY

Total Antioxidant Activity: The total antioxidant
activity of the different extracts was evaluated and
the results are presented in the Fig. 3. All the tested
extracts exhibited antioxidant activity, although the
activity varied considerably among the extracts.
The petroleum ether extract showed the highest
total antioxidant activity with a value of 155.32 +
3.55 pg/mL, followed by the chloroform extract
(87.65 + 6.77 pg/mL) and methanol extract (62.44
+ 0.65 pg/mL). Ascorbic acid showed a total

antioxidant activity of 41.76 + 0.65 pg/mL. Based
on the observed values, the antioxidant activity
followed the order Petroleum ether extract >
Chloroform extract > Methanol extract > Ascorbic
acid. The experimental values were expressed as
mean * SD of triplicate determinations (n = 3). The
different superscript letters (a, b, c¢) indicate a
statistically significant difference among the tested
groups at p < 0.001.
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FIG. 3: TOTAL ANTIOXIDANT ACTIVITY OF ALL THE THREE EXTRACTS

Reducing Power Activity: The reducing power of
the coriander flower extracts was evaluated at
concentrations ranging from 25 to 200 pg/mL,
using ascorbic acid as the standard. The results
presented in Fig. 4 showed a concentration-
dependent increase in absorbance for all the tested
samples, indicating an increase in reducing power
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with increasing extract concentration. Ascorbic
acid showed absorbance values ranging from
approximately 0.39 at 25 pg/mL to 2.32 at 200
pg/mL. Among the coriander flower extracts, the
chloroform extract exhibited the highest reducing
power, with absorbance increasing from
approximately 0.55 at 25 pg/mL to 3.65 at 200
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pg/mL. The petroleum ether extract also
demonstrated considerable reducing activity, with
absorbance increasing from approximately 0.45 to
3.56 over the same concentration range.
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The methanol extract showed a progressive
increase in absorbance from approximately 0.40 at
25 pg/mL to 2.16 at 200 pg/mL.
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FIG. 4: REDUCING POWER OF CORIANDER FLOWERS EXTRACTS & STANDARD ASCORBIC

In-vitro Antidiabetic Activity:

Glucose Uptake by Yeast Cell Assay: The
glucose uptake activity of the petroleum ether,
chloroform, and methanol extracts was evaluated at
concentrations ranging from 100 to 500 pg/mL,
using metformin (MTZ) as the standard. The results
showed a concentration-dependent increase in
glucose uptake for all the tested extracts.
Metformin exhibited the highest glucose uptake
activity, increasing from 40% at 100 pg/mL to 76%

at 500 pg/mL. Among the extracts, the methanol
extract showed the highest glucose uptake activity,
with values increasing from 17% at 100 pg/mL to
51% at 500 pg/mL. The chloroform extract
demonstrated moderate activity, with glucose
uptake increasing from 7% to 28%, whereas the
petroleum ether extract exhibited the lowest
activity, increasing from 0% at 100 pg/mL to 19%
at 500 pg/mL.
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FIG. 5: EFFECT OF CORIANDER FLOWER EXTRACTS ON GLUCOSE UPTAKE

Overall, the glucose uptake activity followed the
order Metformin > Methanol extract > Chloroform
extract > Petroleum ether extract. These findings
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suggest that the methanol extract possessed
comparatively better glucose uptake-promoting
activity among the tested coriander flower extracts.
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a-amylase and a-glucosidase Inhibitory Activity:
The inhibitory activity of the coriander flower
extracts against a-amylase and a-glucosidase was
evaluated in-vitro, and the results are presented in
Fig. 5. The standard drug, metformin (MTZ),
showed strong inhibitory activity, with ICso values
of 119.76 £ 1.98 pg/mL against a-amylase and
467.54 + 17.08 pg/mL against a-glucosidase.
Among the tested extracts, the methanol extract
exhibited the highest inhibitory activity, with an
ICso value of 803.6 + 66.3 pg/mL against o-
amylase and 439.8 + 33.6 ug/mL against o-
glucosidase. The chloroform extract showed
moderate o-amylase inhibitory activity, with an
ICso value of 1087.0 £ 58.6 ug/mL, whereas the

E- ISSN: 2348-3962, P-ISSN: 2394-5583

petroleum ether extract exhibited comparatively
lower activity, with an ICso value of 1343.5 + 65.6
ug/mL. No significant a-glucosidase inhibition was
observed for the petroleum ether and chloroform
extracts. Overall, based on the a-amylase ICso
values, the inhibitory activity of the extracts
followed the order Methanol extract > Chloroform
extract > Petroleum ether extract. The results
indicate that the methanol extract possessed the
most promising in-vitro enzyme inhibitory activity
among the tested coriander flower extracts. All
values are expressed as mean =+ SEM (n = 3), and
values bearing the same superscript within a
column were not statistically different (p > 0.001).
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FIG. 6: INHIBITORY EFFECT (ICs0)) OF EXTRACTS OF CORIANDER FLOWER AND STANDARD DRUG

DISCUSSION: The pharmacognostic evaluation
provided useful baseline parameters for the
identification and quality  assessment  of
Coriandrum sativum L. flowers. The total ash,
acid-insoluble ash, water-soluble ash, loss on
drying, swelling index, and extractive values
established preliminary physicochemical standards
for the powdered drug. The comparatively higher
water-soluble extractive value suggested the
presence of appreciable water-soluble constituents.
Fluorescence analysis  further  demonstrated
characteristic colour and fluorescence responses
with different reagents, supporting its application
as a preliminary identification and standardization
parameter.

Successive extraction produced the highest yield
with methanol (8.75%), followed by chloroform
(4.65%) and petroleum ether (3.20%). The broader
phytochemical profile of the methanolic extract,
particularly the presence of flavonoids, tannins,
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saponins, and phenolic compounds, may contribute
to its observed biological activities.

The antioxidant results demonstrated solvent-
dependent activity. Methanol extract showed the
highest DPPH radical-scavenging activity among
the tested extracts, with 44.78% inhibition and an
ICso of 197.77 + 8.39 pg/mL. The reducing-power
assay showed a concentration-dependent increase
in activity, with chloroform extract producing the
highest absorbance among the extracts at the tested
concentrations.

The antidiabetic assays further demonstrated
extract-dependent effects. Methanolic extract
produced the highest glucose uptake among the
coriander flower extracts, reaching 51% at 500
pg/mL. It also showed the lowest ICso against o-
amylase among the extracts and demonstrated o-
glucosidase inhibitory activity. These findings
suggest that the methanolic extract contains
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constituents  capable  of  contributing to
carbohydrate-metabolism-related activity in the
tested in-vitro models.

CONCLUSION: The present investigation
established preliminary pharmacognostic and
physicochemical parameters for Coriandrum
sativum L. flowers and demonstrated their potential
as a source of biologically active phytoconstituents.
The methanolic extract showed the highest
extraction vyield and a broader phytochemical
profile, particularly containing flavonoids, tannins,
saponins, and phenolic compounds. Among the
tested extracts, it exhibited comparatively stronger
DPPH radical-scavenging activity and glucose
uptake and showed the most prominent a-amylase
and o-glucosidase inhibitory effects. The findings
collectively indicate that coriander flowers possess
promising antioxidant and in-vitro antidiabetic
potential. However, the present results are based on
preliminary in-vitro investigations; therefore,
isolation and characterization of active constituents,
mechanistic studies, and appropriate in-vivo
investigations are required to establish their
therapeutic relevance.
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