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ABSTRACT
Background: Psoriasis is a chronic inflammatory skin disease in which the use of conventional 
therapies is often associated with adverse effects; therefore, medicinal plants with antioxidant 
and anti-inflammatory properties represent a promising alternative for the development 
of safer topical treatments. Objectives: To develop and characterize a topical anti-psoriatic 
cream formulated with Tagetes erecta (TE) flower extract, due to its anti-inflammatory property. 
Materials and Methods: The study consisted of a qualitative and a quantitative assessment of 
TE flower, antioxidant assessment. Analytical quantitation and validation carried out via HPLC. 
Development of the topical anti-psoriatic cream followed the determination of the in vitro 
anti-inflammatory activity of the cream. Results: The ethanolic extract exhibited higher flavonoid 
content (17.80 mg RE/g) than phenolic content (0.389 mg GAE/g). An anti-psoriatic cream was 
formulated with varying concentrations of TE and subjected to physicochemical characterization. 
In the DPPH assay, TE showed an IC₅₀ of 11.88 mg/mL and an AAE of 46.3 mM/100 g, compared 
to the cream’s IC₅₀ of 30.83 mg/mL and AAE of 17.83 mM/100 g. HPLC analysis confirmed the 
highest quercetin concentration in formulation F3 (1.625 mg/g), with a validated linearity range 
(R²=0.9949) and %RSD between 0.49-5.69%. The RBC membrane stabilization assay showed 
significant inhibition of hemolysis 74.78% at 1000 µg/mL (p<0.05) as compared to standard. TE 
showed considerable inhibition of protein denaturation, showing highly significant effect of 
concentration (p<0.01), and a significant difference between Standard and Extract treatments 
(p<0.05). Conclusion: The extract-enriched formulation showed better anti-inflammatory 
activity, which shows that it has potential as a new herbal treatment for psoriasis.
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INTRODUCTION

Skin is the largest organ of our body which serves as a protective 
barrier against environmental hazards and various pathogens. It 
also saves us from oxidative stressor and toxic substances. The 
barrier function of the skin  is essential for maintaining homeostasis 
and protecting internal organs from microbial invasion and 
mechanical injury (Jiao et al., 2024). But in various autoimmune 
and chronic inflammatory skin disorders such as Psoriasis, this 

barrier becomes weakened and it results in transepidermal water 
loss, immune imbalance, and persistent inflammation (Dong et 
al., 2024). In this disease, the patient not only suffers from the 
trauma but also it rises a financial burden globally. The recent 
investigation indicates that the number of individuals living with 
psoriasis has nearly doubled over the past three decades. A study 
conducted by (Li et al., 2025) reported number of individuals 
living with psoriasis reached approximately 43 million cases 
worldwide in 2021, with more than 5 million new diagnosed 
that year. This increase is reflected in growing disabilities and 
comorbidities such as psoriasis arthritis (Damiani et al., 2021). 
The Global economic costs for curing and managing the disease 
were estimated at nearly USD 149 billion in 2021(Wei et al., 
2025). Asia accounts for more than half of global incident and 
prevalent cases and a substantial proportion of psoriasis-related 
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DALYs, highlighting the need for research focused on Asian 
populations where disease burden continues to rise (Xiong et al., 
2025). As Pakistan lies within Asia, where the Southern coastal 
region, covering the coastal belt of Sindh and Balochistan. This 
represents a distinct phytogeographical zone characterized 
by arid to semi-arid climate, saline soils, high temperatures, 
and low rainfall (Haider et al., 2025). Plants growing under 
these region frequently accumulate higher levels of secondary 
metabolites, including flavonoids, terpenoids, and phenolic acids, 
as compensatory biochemical responses (Zahedi et al., 2021). 
According to Ethnobotanical surveys, the coastal region reports 
several local plants that are being used for various skin diseases 
as traditional or complementary medicine. This reflects both the 
cultural reliance on natural remedies as well as phytochemical 
richness of the regional flora (Zainab et al., 2025). Despite this 
potential, rigorous studies on the chemical composition and 
dermatological applications of coastal medicinal plants remain 
limited. We selected Tagetes erecta flower for our research due to 
its local availability, traditional usage, environmental conditions 
and rich phytoconstituents that support to reduce inflammation 
and oxidative stress.

There are various medicinal plants such as Aloe barbadensis (Jales 
et al., 2022), Mahonia aquifolium (Anheyer et al., 2025), Salvia 
officinalis (Hamzic et al., 2022), Glycyrrhiza glabra (Khorshidian 
et al., 2024), Centella asiatica (Lin et al., 2023) that have been 
explored for the treatment and management of psoriasis. Many 
herbs have been reported for their anti-inflammatory and 
anti-proliferative potential in psoriasis-related models but clinical 
findings remain uneven and still limited (Ojha et al., 2024). 
According to previous studies it has been noted that that only a 
few extracts, including Mahonia aquifolium, Indigo naturalis, and 
Aloe vera, which have progressed to evaluation in randomized 
clinical trials but there are limited evidence for routine clinical 
use and formulation challenges (Anheyer et al., 2025). Despite 
encouraging preclinical results, translation into meaningful 
clinical benefit has been slow, underscoring the ongoing need for 
well-designed studies on promising plant-derived agents that can 
target the key pathological pathways of psoriasis.

Tagetes erecta L. (T. erecta), a member of the Asteraceae family, 
is native to Mexico and Central America but is now cultivated 
worldwide. Among the 56 species of the Tagetes genus, T. erecta 
has gained prominence because of its diverse applications in the 
food industry as a natural colorant and condiment. It is also used 
for medicinal ornamental purpose (Estrada et al., 2025; Bohatu 
et al., 2024). Various phytoconstituents including flavonoids, 
terpenoids, phenols, tannins, alkaloids, quinones, coumarins, and 
carbohydrates have been reported as antibacterial, antifungal, 
anti-inflammatory, insecticidal, and antioxidant properties 
(Tomar et al., 2025; Javed et al., 2025).

Traditionally in many Asian countries, the flowers of T. erecta have 
been used to treat wounds, menstrual irregularities, and various 

skin conditions (Chaudhari et al., 2024). The highest carotenoid 
such as lutein reported in managing visual impairments, 
age-related macular degeneration, and cancer prevention 
(Estrada et al., 2025). The highest phenolic content emphasize 
its strong free radical scavenging activity (Rivas-García et al., 
2023) that exhibit the suppression of LPS-induced inflammatory 
responses through regulation of the TLR4/MD2 signaling 
pathway (Sanjaya et al., 2024). This potential makes it a strong 
candidate for Psoriasis management.

According to (Vaz et al., 2024), the flowers of T. erecta extracts 
shows regulation of cytokine release, migration of neutrophil, 
and inflammatory markers in in vivo studies. However, no prior 
study has investigated on T. erecta formulation effect on psoriasis 
such as keratinocyte hyper proliferation.

Psoriasis is driven by persistent autoimmune activation, 
characterized by cytokines such as TNF-α, IL-17, and IL-23, 
along with downstream signaling molecules including NF-κB 
and STAT3, which together stimulate keratinocyte proliferation 
and recruit inflammatory cells (Chhabra et al., 2022). Flavonoids 
such as Quercetin and kaemferol in T. erecta possess inhibitory 
effects on pro-inflammatory mediators, it can interfere with 
inhibition of NF-κB and TLR4-associated pathways that mitigate 
the oxidative stress and inflammatory signaling in psoriatic tissue 
(El-Gazzar et al., 2024).

Given the absence of previous research examining T. erecta 
within psoriasis-relevant biological systems there is need for 
novel plant therapies with validated mechanisms. This study aims 
to formulate and evaluate a T. erecta flower extract-based topical 
cream for the management of psoriasis.

Methods for standardization and quality parameter 
determination
Collection of flowers

The flowers of Tagetes erecta L. were collected from the botanical 
garden of Ziauddin University located at the southern coastal 
region of Pakistan. The plant was identified and authenticated 
by Dr. Muhammad Mohtasheem Ul Hasan. A voucher specimen 
(No. TEF-11-24) was deposited at the Department of Botany, 
University of Karachi. The flowers selected for the investigation 
were thoroughly washed under running tap water, followed by 
rinsing with distilled water. They were then allowed to air dry 
for a period at room temperature before being shade dried for 
approximately 3-4 weeks. The dried plant material was ground 
via an electric grinder (Anex AG-6042).

Physicochemical evaluation
Determination of extractive value

The dried powder of T. erecta (500 g) was measured and  
macerated with analytical grade ethanol at a sample/ solvent 
ratio of 1:20 (w/v) for seven days. The flask was shaken at regular 
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interval during maceration. The macerate was then filter by 
muslin cloth and then filter by means of Whatman No. 41 filter 
paper with a pore size of 20 to 25 µm. The solvent was removed 
from filtrate by means of rotary evaporator (IKA RV05) and 
the extractive value was determined. The semi solid extract was 
stored in an air tight container at 4ºC (Mohammedi et al., 2019).

Determination of loss on drying

The degree of loss during drying was determined by heating the 
sample to a temperature below its melting point, which included 
water and volatile substances such as alcohol. 2 g of powdered 
drug was weighed and heated for 3 hr at 105ºC. From the 
difference in weight, the percentage loss of drying with respect to 
the air-dried substance was calculated via the following formula 
(Sagar et al., 2022).

​ ​

Total ash

2 g of powder drug was taken from preweighed crucibles and 
placed in a muffle furnace (SX-2.5-10) for 5 hr at 600ºC until all 
the carbon from the powder drug was completely removed. The 
crucible and the amount of ash were weighed. The procedure 
was repeated for three samples to determine the mean reading 
(Mandal et al., 2017).

pH

For the determination of pH, an aqueous solution of the powder 
drug was prepared by weighing 1 g of the powder drug with 10 
mL of water (10% w/v), filtering the solution and determining the 
pH via a digital pH meter (Mushtaq et al., 2014).

Phytochemical investigation

Qualitative screening was performed for the identification of 
various primary and secondary metabolites, such as carbohydrates, 
fat/oil, alkaloids, flavonoids, phytosterols, terpenoids, glycosides, 
tannins and polyphenols, following standard methods.

Test for alkaloids
Hager test

When alkaloid react with Hager reagent it forms yellow or 
yellowish orange ppt. For the identification of alkaloid 1-2 mL 
of the extract was taken in a test tube, and few mL of Hager’s 
reagent was added, which yielded yellow precipitate indicating 
the presence of alkaloids (Maheshwaran et al., 2024).

Test for flavonoids
Shinoda’s Test

When magnesium reacts with flavonoids and concentrated 
hydrochloric acid it undergoes a reduction reaction that converts 
the flavonoids into the aglycone forms resulting in the formation 

of colored complex. For the identification of flavonoid, a small 
piece of magnesium ribbon is added to the sample in the presence 
of concentrated HCl, resulting in appearance of red color 
(Maheshwaran et al., 2024).

Test for Phenols and Tannin
Ferric chloride test

The phenolic OH group react when react with FeCl3, a colored 
complex is formed between the ferric ions and OH- group. For 
the flavonoid test, 1-2 mL of extract was added to a few millilitres 
of FeCl3, resulting in the formation of green precipitate, which 
indicates the presence of flavonoids (Maheshwaran et al., 2024).

Test for Cardiac Glycoside
Keller-Kilani test

In this test, the Ferric Ions (Fe⁺³) in the reagent react with the 
deoxy sugars (cardiac glycosides) in the plant extract to form 
colored complex, while glacial acetic acid stabilizes the glycoside. 
The addition of sulfuric acid produces distinct color changes at 
the interface in form of ring.

T. erecta flower extract (2 mL) was added to 1 mL of glacial 
acetic acid, followed by 1-2 drops of iron chloride solution and 
2 mL of concentrated sulfuric acid. A brown ring was appeared 
at interphase indicated the presence of cardiac glycosides 
(Maheshwaran et al., 2024).

Test for Phytosterols
Hesse response

Add 5 mL of extract to 2 mL of chloroform and 1 mL of sulphuric 
acid. The red color was appeared in the chloroform layer which 
indicates the presence of phytosterols (Shaikh and Patil, 2020).

Test for Quinone
Conc. Acid test

In this test, the acid undergoes deprotonation when react with the 
quinones, resulting in a color change. 1-2 mL of extract was added 
to 1 mL of concentrated HCl. A green-brown color appeared, 
indicating the presence of Quinone (Maheshwaran et al., 2024).

Test for Carbohydrates
Molish test

In this test when concentrated acid react with the carbohydrates 
present in plant, it undergoes a dehydration reaction followed by 
a condensation reaction with phenol molecules, resulting in the 
formation of violet colored ring. 2 mL of plant extract was added 
to 1 mL of Molish reagent, followed by few drops of conc. H2SO4 
at the inner surface of the test tube. A violet ring formed at the 
interface, indicating the presence of carbohydrates (Maheshwaran 
et al., 2024).
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Test for Terpenoids

A few millilitres of extract was first dissolved in 2 mL of CCl4 
and allowed to evaporate. To this mixture, 2 mL of concentrated 
H2SO4 was added, and the mixture was heated for approximately 2 
min. A grayish color indicates the presence of terpenoids (Shaikh 
and Patil, 2020).

Total phenolic content

The total phenolic content was assessed via a modified version of 
the method described by (Rizvi et al., 2023). 1 mL sample extract 
(0.10 g/2.5 mL) was combined with 2.5 mL of 10% Folin reagent 
and incubated for 5 min. Next, 2.5 mL of 7.5% Na2CO3 was added 
with continuous shaking. The solution was kept in the dark for 
2 hr, and the absorbance was measured at 765 nm via a V-730 
spectrophotometer. Gallic acid (10-100 µg/mL) was used as a 
standard, and the results are expressed as Gallic Acid Equivalent 
(GAE) per 100 g of dry extract.

Total flavonoid content

The total flavonoid content was assessed via the method outlined 
by Farooqi et al., (2024) with some modifications (Farooqi et al., 
2024). 1 mL of sample extract (0.10 g/2.5 mL) was combined 
with 0.5 mL of 10% Aluminum Chloride (AlCl3), 0.5 mL of 
1 M potassium acetate (C2H3O2K), and 4.15 mL of distilled 
water, and the absorbance was measured at 415 nm via a UV 
spectrophotometer, with methanol and distilled water serving as 
blanks. Rutin (10-100 µg/mL) was utilized as the standard.

Determination of antioxidant activity
DPPH radical scavenger for the extract

The antioxidant activities of the TE extract were assessed by 
measuring the DPPH radical scavenging activity, following 
the methods of Meda et al., and Liu et al., (2007), with slight 

modifications. In this method, 0.5 mL of flower extract was 
mixed with 3.5 mL of DPPH solution prepared in methanol. The 
concentration of the sample extracts ranged from 60 to 100 mg/
mL. Each sample was transferred to a separate test tube, wrapped 
in aluminum foil to prevent light exposure, and placed in the dark 
for 30 min. The absorbance of each sample was measured at 517 
nm in triplicate via UV-visible spectrophotometer. Methanol was 
used as the blank, and the control consisted of DPPH solution and 
methanol without extract. A calibration curve was constructed 
using ascorbic acid solutions ranging from 1 mg/mL to 10 mg/
mL. The antioxidant activity of the extracts was calculated in 
terms of Ascorbic Acid Equivalents (AAE), expressed as g/100 
g of dry extract. The free radical scavenging activity of each 
extract was expressed as the percentage inhibition and IC50 values 
(Siddiqa et al., 2025).

​%inhibition = ​ [Tc - Ts] _ Tc ​  × 100​

where Tc is the absorbance of the control sample and Ts is the 
absorbance of the sample.

Formulation of anti-psoriatic cream

The flowers of T. erecta were selected for the formulation of a 
cream intended for the treatment of psoriasis. The cream was 
formulated via the Oil-in-Water (O/W) emulsion method and 
consisted of two phases: an oil phase and an aqueous phase. 
The water-soluble ingredients, including glycerol, propylene 
glycol, triethanolamine, and methyl paraben, were added to one 
beaker. Similarly, the oil-phase ingredients stearic acid, beeswax, 
cetyl alcohol, and the preservative propyl paraben were placed 
in separate beakers. Both phases were heated in a water bath at 
72±2ºC. The aqueous phase was then gradually added to the oil 
phase with continuous stirring until a smooth emulsion formed 
(Dhamale et al., 2023).

Figure 1: Total Phenolic Content.
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Experimental design and optimization of 
anti-Psoriatic cream

A 3² factorial design was employed to investigate the combined 
effect of Tagetes erecta extract (Factor A) and stearic acid (Factor 
B) on the physicochemical properties of a topical cream intended 
for psoriasis treatment. A total of 4 experimental formulations 
were prepared. The formulations were coded F1 to F4 accordingly. 
Each factor was studied at three levels-low, medium, and high 
coded as −1, 0, and +1, respectively. Finally, TE was incorporated 
into the cream base (Okafo et al., 2023).

Characterization of the formulated cream
Organoleptic properties

The organoleptic test of a cream preparation was performed 
visually, including color, texture, odor, appearance and 
consistency.

Stability of a formulation

The stability of each formulation was evaluated by placing the 
formulation at different storage conditions ranging from 25ºC to 
40ºC. The parameters used were pH, homogeneity, viscosity and 
spreadability at different time intervals (Singh et al., 2024).

pH of the cream

To determine the pH of the cream, 1 g of the formulation was 
dispersed in 10 mL of distilled water, and the pH was measured 
via a calibrated digital pH meter (Sirsat et al., 2022).

Homogeneity

The prepared cream formulation was evaluated for its visual 
appearance because of its homogeneity and because its texture 
was compressed between fingers (Ijaz et al., 2022).

Viscosity

The viscosity of the creams was evaluated with a Rotary viscometer 
(NDJ-8S) at a temperature of 25ºC±2. Spindle 3 was inserted into 
the creams and rotated at 30 rpm. The displayed values were 
measured (Okafo et al., 2023).

Spreadability

The method was used with slight modifications. A quantity of 0.1 
g of cream was placed between two glass slides. A weight of 100 
g was placed on top of the upper plate for 5 min. Spreadibility 
was assessed by measuring the diameter of the cream in both 
lengthwise and widthwise directions using a digital caliper, and 
the average of these measurements was taken for each reading 
(SE et al., 2022).

HPLC quantification of querecitin in anti-psoriatic 
cream

The quantification of quercetin in the formulated cream of Tagetes 
erecta was performed via a validated High-Performance Liquid 
Chromatography (HPLC) method adapted from the standard 
method of Deshmukh et al., 2024. HPLC analysis was carried 
out via a Shimadzu SPD-20A Prominence UV/vis detector with 
an LC-20 AT pump, a manual injector with a loop volume of 20 
µL (Rheodyne), and a Welchorm C18 column (4.6 × 250 mm, 
5 µm). GC-10 software (Shimadzu Japan) was used to acquire 
and process the data. The mobile phase consisted of HPLC-grade 
acetonitrile and 0.1% (v/v) orthophosphoric acid in deionized 
water at a 1:1 ratio and was delivered at a flow rate of 0.8 mL/min, 
and the column was maintained at room temperature (25ºC). The 
detection wavelength was set to 370 nm.

Figure 2: Total Flavonoid Content.
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Sample preparation for quantification

For sample preparation, 1 g of cream was mixed with 10 mL of 
HPLC-grade methanol and subjected to sonication (Elmasonic 
E-60 H) for 30 min to ensure complete solubilization of the 
bioactive compound. The sample was then centrifuged at 4,500 
rpm for 10 min (DUAB DM 0412S). The resulting supernatant 
was carefully separated and filtered through a 0.45 µm syringe 
filter. The filtered extract was transferred into HPLC vials for 
analysis. Identification of the bioactive compound was achieved 
by comparing the Retention Time (RT) and UV absorption 
spectra of the sample peak with those of the standard quercetin 
(Deshmukh and Patil, 2024).

Limit of Detection (LOD) and Limit of Quantification 
(LOQ)

The Detection Limit and Quantification Limit was determined 
using the standard deviation of the regression line (σ) from the 
calibration curve and the slope, based on ICH Q2 (R1) guidelines 
(Guideline, 2022).

In vitro anti-inflammatory test
Membrane stabilization assay

The anti-inflammatory effect of the extract on membrane 
stabilization (human red blood corpuscles) was evaluated 
following the methods of Sakkaa et al., (2022) (Sakkaa et al., 

Figure 3: DPPH activity (AAE conc. mg/mL).

Table 1: Physicochemical evaluation of the crude drug.

Sl. No, Parameters 
Value (w/w)

Mean±SD

1 Extractive value 47.66±0.57
2 Loss on drying 0.133±0.03
3 pH of 1% aqueous 

solution
4.61±0.04

4 pH of 10% 
aqueous solution

4.23±0.03

The reported values are expressed as Mean±(SD), where n=3 independent values

2022) with slight modifications. Diclofenac sodium was used 
as a standard drug, and the anti-inflammatory activity was 
expressed as the percentage of human red blood cell lysis. As the 
membrane of red blood cells resembles the lysosomal membrane, 
its stabilization by the extract suggests the stabilization of the 
lysosomal membrane as well. The absorbance was measured 
with a spectrophotometer in the 560  nm range to estimate the 
RBC content in the test sample suspension. Blood was collected 
in anticoagulant test tubes (EDTA tubes) from healthy volunteer 
(the author) who had not used any anti-inflammatory drugs for 
two weeks under the ethical approval no 2023-07/SK/FoP. The 
blood sample was centrifuged (centrifuge DUAB DM 0412S) for 
10  min at 3000  rpm, and the plasma was separated and skimped to 
obtain packed red blood cells. The RBC mixture was then washed 
3 times with normal saline solution (0.9% w/v) by removing the 
supernatant via centrifugation at 4500 rpm for 5 min. A 10% 
(v/v) suspension of the RBC pack was prepared by adding 1 mL 
of washed packed RBCs to 9 mL of Phosphate Buffered Saline 
(PBS).

Acid Hemolysis-Induced RBC Membrane 
Stabilization Assay
Extracts at various concentrations (200 μg/mL, 400 μg/mL, 600 
μg/mL, 800 μg/mL and 1000 μg/mL) were mixed with 5  mL 
of PBS (pH 7.4) in centrifuge tubes. A total of 0.5 mL of the 
stock RBC suspension (10% v/v) was mixed with 2  mL of the 
hyposaline solution (0.36% NaCl, 4.5 pH), 1.0 mL of PBS (0.15 
M) and 1 mL of test sample. The control sample was mixed by 
adding hyposaline solution (pH 5.0) and an RBC suspension 
without extract. All the samples were incubated for 30 min at 
37ºC. The whole mixture was centrifuged at 4500  rpm for 5  min, 
and the absorbance of the supernatant liquid was measured at 
560  nm with a UV spectrophotometer. Different concentrations 
of diclofenic sodium were used as standard drugs following the 
same procedure (Sakkaa et al., 2022). The hemolysis inhibition 
rate (%) was calculated via the following equation:
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ROS Generation Inhibition Assay (Egg Albumin-H₂O₂ 
Model)

Reduction of Reactive Oxygen Species (ROS) by a test sample 
indicates antioxidant and anti-inflammatory activities, which 
suggests the potential anti-psoriatic effect of the sample. The 
anti-inflammatory potential of Tagetes erecta (TE) extract was 
evaluated using an in vitro egg albumin-Hydrogen Peroxide 
(H₂O₂) model, which mimics oxidative protein damage 
(antioxidant activity). The assay was adapted from (Osman 
et al., 2016) with some minor modification, as described in 
recent studies (Madhuranga and Samarakoon, 2023). Hydrogen 
Peroxide (H₂O₂) was used as an oxidizing agent to generate ROS 
and induce protein denaturation (Hambly and Gross, 2009). We 
prepared 0.5% (w/v) H₂O₂ stock solution by diluting 0.5 mL of 
H₂O₂ in 29.5 mL phosphate buffer. TE extract was prepared at 
varying concentrations of 100, 200, 400, and 800 µg/mL. For 
the assay, 0.2 mL of fresh egg albumin was mixed with 2.8 mL 
phosphate buffer in each test tube. H₂O₂ (0.5 mL, 0.5%) was 
added to all tubes except the normal control, and test samples 
(1.5 mL) were added according to the experimental group. Each 
test tube contains final volume of 5 mL of the reaction mixture. 
Ascorbic acid served as a positive standard, while albumin along 
with H₂O₂ served as the negative control. Tubes were gently mixed 
by inversion and incubated at 37°C for 20 min. After cooling to 
room temperature, absorbance was measured at 660 nm using a 
UV-vis spectrophotometer, with buffer used as the blank.

The percentage inhibition of ROS-induced protein denaturation 
was calculated as:

Where, TE1= Control sample; TE2 = Test sample.

Table 2: Phytochemical screening of the crude extract.

Sl. 
No.

Phytoconstituents Result

1 Alkaloid
2 Hager test +
3 flavonoids
4 Shinoda’s Test +++
5 Phenols and Tannin
6 Ferric chloride test +++
7 Cardiac Glycoside
8 Keller-Kilani test +++
9 Phytosterol
10 Hesse response +++
11 Quinone
12 Conc. Acid test +++
13 Test for Carbohydrates
14 Molish test +++
15 Test for Terpenoids +++

Where, ‘+++’ indicates strong presence of the corresponding phytoconstituent.

Figure 4: Standard calibration curve for Quercetin used for quantifying flavonoid content.

RESULTS

Physicochemical evaluation

The extractive values, effects of loss on the drying and pH values 
of the flower extracts are shown in Table 1.

Phytochemical investigation of different solvent 
extracts

The ethanolic extract of Tagetes erecta showed the strong presence 
of the various phytoconstituents including flavonoid, phenolic 
compounds and tannins, phytosterol, Quoinone and Terpenoid, 
while showed a weak presence of alkaloid. It also demonstrates a 
significant presence of carbohydrate as shown in Table 2.
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Total phenolic content and Total flavonoid content

The data presented in the table indicate that the Total Phenolic 
Content (TPC) of the extract was 0.389 mg GAE/g, indicating 
a moderate presence of phenolic compounds, which are known 
for their antioxidant properties (Figure 1). These findings may 
contribute to the therapeutic potential of the extract. The TFC 
value was significantly greater, at 17.80 mg RE/g, suggesting that 
the extract is rich in flavonoids (Figure 2). Flavonoids such as 
quercetin and rutin derivatives are key bioactive compounds with 
potent antioxidant, photoprotective, and skin-protecting effects 
(see Table 3).

Formulation of anti-psoriatic cream (Tagetes erecta)

The flower extract at different concentrations are used in the 
formulations in the range of 1-5% as the active ingredient. The 
quantity of all the ingredients are mentioned in Table 4. The 
concentrations of T. erecta extract and stearic acid were optimized 
based on a factorial design.

Factorial design matrix

A total of four cream formulations (F1 to F4) were developed 
via a factorial design approach, where the concentrations of TE 
and stearic acid were systematically varied, while the rest of the 
formulation components were held constant shown in Table 5. 
The goal was to evaluate the effects of these two variables on the 
physicochemical properties, viscosity, and spreadability of the 
herbal cream

Organoleptic and physicochemical properties of the 
anti-psoriatic cream

Organoleptic characteristics provide crucial preliminary insights 
into the aesthetic and sensory qualities of topical formulations, 
which influence patient acceptability and compliance. The 
evaluated parameters included color, texture, odor, appearance, 

and consistency, as summarized in the table below. All 
formulations presented shades of yellow consistent with the 
natural pigmentation of T. erecta extracts, indicating stable 
incorporation of plant constituents. F2 appeared slightly brighter, 
possibly due to differences in the extracts. F1 to F3 presented 
a uniform texture, suggesting effective emulsification and 
blending of the cream base with the active ingredients. However, 
F4 exhibited a nonuniform texture, indicating inadequate 
homogenization during the formulation process. All formulations 
had a characteristic floral aroma, likely attributable to the volatile 
aromatic compounds inherent in T. erecta. All formulations were 
described as nondripping, which is optimal for topical creams. 
This indicates a suitable viscosity that ensures ease of application. 
In terms of thermal stability, all formulations remained stable at 
25ºC, indicating good shelf stability under accelerated conditions. 
The pH values ranged from 6.29 to 6.79, all within the acceptable 
range for skin application, ensuring compatibility with the natural 
pH of the skin. Viscosity measurements at 30 rpm revealed that 
F4 had the highest viscosity and poor spreadibility followed by 
all remaining formulations, F3 is best overall it shows optimal 
balance of extract, stearic acid which make the formulation 
stable, uniform and spreadable (Table 6).

DPPH activity

The antioxidant potential of both the TE extract and the 
anti-psoriatic cream formulation was evaluated via the DPPH 
assay, and their IC50 values and Ascorbic Acid Equivalent (AAE) 
capacities were determined (Figure 3). The TE extract exhibited an 
IC50 of 11.88 mg/mL, with a corresponding AAE of 46.3 mM/100 
g, indicating that the extract retained a significant level of free 
radical scavenging potential, comparable to that of standard 
ascorbic acid. In contrast, the anti-psoriatic cream formulation 
had an IC50 value of 30.83 mg/mL, and the calculated AAE for 
the cream was 17.83 mM/100 g, indicating a lower antioxidant 
capacity than that of the raw extract (Table 7).

Figure 5: HPLC chromatogram showing quercetin peak in formulation F3 at 370 nm.
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HPLC method for Quercetin determination in T. 
erecta anti-psoriatic cream

The method development for Quercetin as marker was based on 
HPLC. To get the better separation and resolved peak, different 
types of columns and mobile phase were employed. The column 
was selected on the basis of good resolutions of peaks. Absorbance 
was selected using UV spectra of standard and extract samples 
overlaid. The best response was found at 370 nm.

The aim of this study is to establish an accurate, precise and 
reproducible method with sensitivity and cost effectiveness to 
quantify Quercetin in Tagetes erecta cream.

Method Validation

The developed method was validated following ICH guidelines.

Linearity

A standard calibration curve for quercetin was established using 
five concentrations ranging from 200 µg/mL to 1000 µg/mL. The 
relationship between the concentration and peak area was linear, 
following the equation:

y = 80.791x+102372

With a correlation coefficient of R2=0.9901, indicating excellent 
linearity (Figure 4).

Precision

In this study the intraday variations were evaluated at different 
concentration. The % RSD values for the standard concentrations 
ranged between 0.17% and 1.32%, demonstrating the acceptable 
repeatability of the method (Table 8). The percentage recovery 
of quercetin ranged between 97.74% and 101.63%, which falls 
within the acceptable range (98-102%) as per ICH Q2 (R1) 
guidelines, confirming the accuracy of the developed method.

Accuracy

The accuracy of the developed HPLC method was determined 
through the analysis of quercetin at three concentration levels 
corresponding to 100±20% of the target concentration (200 µg/
mL). The percentage recovery was calculated by comparing the 
measured concentration with the nominal concentration, while 
the precision was expressed as % RSD.

The obtained results, as mentioned in Table 9, reveal that the 
%RSD values ranged from 0.18-0.25%, which indicate excellent 
repeatability, and the %Recovery values were between 99.58% 

Table 3: TPC and TFC of Tagetes erecta flowers extract.

Assay Sample Absorbance Dilution 
factor

C
(mg/mL)

V
(mL)

M
(mg)

Result
(mg/g)

TPC TE 0.620 2 0.778 10 40 0.389 GAE/g
TFC TE 0.769 2 35.601 10 40 17.80 RE/g

Where, C=Concentration of sample solution (mg/mL), V=Volume of solution used (mL), M=Mass of sample (mg).

Figure 6: % inhibition of Acid hemolysis of T. erecta at different concentration.
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and 100.60%, confirming the accuracy and reliability of the 
developed analytical method for the quantification of quercetin 
in the cream formulation.

Quercetin content in the F1 and F3 formulations

The F1 and F3 T. erecta cream formulations were analyzed under 
identical HPLC conditions. The F1 cream yielded a mean AUC 
of 161576.7with % RSD of 0.98%, and the F3 cream showed a 
mean AUC of 234717.3 with % RSD of 0.55%. On the basis of 
the calibration equation represented in Figure 5, the quercetin 
content was calculated to be 0.732 mg/g in the F1 cream and 
1.638 mg/g in the F3 cream (Table 10). Both formulations were 
above the LOQ and therefore, considered reliably quantifiable 
represented in Table 11.

Table 4: Formulation and function of ingredients of anti-psoriatic cream.

Ingredients Quantity 
(%)

Function

Phase A (oil phase)
T. erecta extract 1-5% Active ingredient; 

provides 
therapeutic and 
antioxidant 
effects for 
psoriasis 
treatment.

Beeswax 1.5% Emollient and 
contributes to 
cream thickness 
and stability.

Stearic Acid 2-6% Emulsifying 
agent and 
thickener.

Cetyl Alcohol 5% Emollient and 
improves texture 
and smoothness.

Propyl Paraben 0.15% Lipophilic 
preservative.

Phase B (Aqueous phase)
Glycerol 5% Humectant and 

moisturizer.
Propylene Glycol 5% Humectant.
Methyl Paraben 0.25% Hydrophilic 

preservative.
Triethanolamine (TEA) 1% Emulsifying and 

pH-adjusting 
agent.

Distilled Water q.s Vehicle and 
dispersion 
medium.

*Concentrations of T. erecta extract and stearic acid were varied according to the 
factorial design (see Table 5).

Acid Hemolysis-Induced RBC Membrane 
Stabilization Assay
Comparative analysis of the standard and treated samples 
at various concentrations (200-1000 µg/mL) revealed a 
concentration-dependent trend toward inhibition. Compared 
with the standard group, the 1000 µg/mL and 800 µg/mL groups 
presented highly significant reductions in absorbance values, 
with % inhibition values of 74.78% (p<0.0001) and 70.0% 
(p=0.0000223), respectively. A statistically significant inhibition 
of 12.05% was also observed at 600 µg/mL (p=0.00303). In 
contrast, at 400 µg/mL and 200 µg/mL, no significant difference 
was noted between the standard and treated samples (p>0.05), 
and no inhibition was recorded. These results are summarized in 
Table 12 and Figure 6.

ROS Generation Inhibition Assay (Egg Albumin-H₂O₂ 
Model)
The ROS generation inhibition assay demonstrated that Tagetes 
erecta extract exhibits a concentration-dependent inhibition of 
H₂O₂-induced albumin denaturation. At 800 µg/mL, TE extract 
achieved 81.445% inhibition, indicating significant antioxidant 
and anti-inflammatory potential, approaching the activity of 
the standard antioxidant (ascorbic acid) mention in Table 13. 
These findings suggest dose-dependent increase in % inhibition 
for both the Standard and Extract. Two-way ANOVA revealed 
that concentration had a highly significant effect (p<0.01), 
while treatment type also differed significantly (p<0.05). IC₅₀ 
analysis further confirmed the superior potency of the Standard 
(IC₅₀=391.38 µg/mL) relative to the Extract (IC₅₀=561.20 µg/mL) 
as shown in Figure 7.

DISCUSSION

Tagetes erecta flowers are medicinal herbs that have therapeutic 
effects on a number of diseases because of their high flavonoid and 
phenolic contents (Burlec et al., 2021). The solvent Ethanol, extract 
polar compounds such as flavonoids, phenolics, tannins and 
glycosides (Ng et al., 2020, Bartnik and Facey, 2024). This explains 
why the antioxidant and antimicrobial potential of medicinal  
plants varies according to the extraction solvent used (Agidew, 
2022). The total phenolic content measured for TE was 0.389 mg 
GAE/g, suggesting the traditional use of T. erecta in the treatment 
of various skin diseases, such as wound healing (Vaz et al., 2024), 
allergies and eczema, as phenolic compounds are reported to be 
involved in fibroblast-mediated responses, collagen production, 
and tissue regeneration, help in wound healing and inhibit scar 
formation (Fernandes et al., 2023). These phenolic compounds 
protect against UV-induced skin damage, reduce signs of aging, 
and reduce the risk of skin  carcinogenesis (Baloghová et al., 
2023, Carrara et al., 2021). Notably, the Total Flavonoid Content 
(TFC) in the extract was significantly greater, i.e., 17.80 mg RE/g, 
which represents a substantial presence of flavonoid compounds, 
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Figure 7: Dose-dependent % inhibition of protein denaturation by extract and standard.

Table 5: Factorial design matrix showing composition (% w/w) of ingredients in anti-psoriatic cream formulation (F1-F4).

Ingredient F1 F2 F3 F4
Extract 1 3 5 5
Stearic acid 2 4 6 2
Bees wax 1.5 1.5 1.5 1.5
Cetyl alcohol 2.5 2.5 2.5 2.5
Triethanolamine 1 1 1 1
M.paraben 0.15 0.15 0.15 0.15
p. paraben 0.25 0.25 0.25 0.25
Glycerol 5 5 5 5
Propylene glycol 5 5 5 5
Water q.s q.s q.s q.s

All values are expressed as percentage by weight (% w/w).

Table 6: Organoleptic evaluation of the cream formulations.

Organoleptic analysis F1 F2 F3 F4
Color Light golden yellow Slighter brighter 

yellow
Golden yellow Golden yellow

Texture Uniform Uniform Uniform Non uniform
Odor Characterstic floral 

aroma
Characterstic floral 
aroma

Characterstic floral 
aroma

Characterstic floral 
aroma

Appearance Glossy Glossy Glossy Glossy
Consistency Non dripping Non dripping Non dripping Non dripping
Thermal Stability at room 
temperature

Stable Stable Stable Stable

pH 6.35±0.01 6.76±0.05 6.29±0.04 6.79±0.1
Viscosity (30 rpm) 1937.78±563.37 994.41±207.94 1108.62±166.17 2179.14±57.04
Homogeneity Uniform Uniform Uniform Non uniform
Spreadibility 2.56±0.10 2.5±0.08 2.26±0.14 2.25±0.05
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predominantly quercetin derivatives (Kusumiyati K, 2025), 
which are known for their broad-spectrum pharmacological 
activities. A high total flavonoid content in plant extracts is 
closely associated with amended management of skin disorders 
and psoriasis, mainly via antioxidant, anti-inflammatory, and 
immunotherapeutic actions (Rivera-Yanez CR, 2021). Flavonoids 
reduce the activation of the proinflammatory cytokines IL-6, 
IL-17A, and TNF-α and downregulate signaling pathways that 
help reduce the symptoms of psoriatic lesions (Baloghová et al., 
2023). In a previous study, the extract of Scrophularia desrti 16.85 
mg QE was shown to help reduce inflammatory mediator levels 
and enhance skin repair (Patidar et al., 2024). Phytotherapeutics 
high in flavonoids are promising for both prophylaxis and the 
management of such dermatological disorders. The antioxidant 
activity of TE and the formulated anti-psoriatic cream was 
further proven through a DPPH free radical scavenging 
assay. TE presented a relatively low IC₅₀ value of 11.88 mg/
mL, accompanied by an Ascorbic Acid Equivalent (AAE) 
concentration of 46.3 mM/100 g, revealing efficient suppression 
of oxidative stress. However, the anti-psoriatic cream formulation 
demonstrated a higher IC₅₀ of 30.83 mg/mL and an AAE value 
of 17.83 mM/100 g. These results support the antioxidant-rich 
nature of T. erecta, with the extract offering stronger free radical 
scavenging activity than the final formulation does (Okafor et 
al., 2023), although both have substantial antioxidant potential 
that is helpful for managing psoriasis (Zhu, 2024). A factorial 

design-based approach was adopted to optimize the anti-psoriatic 
cream formulation by varying the concentrations of the TE 
extract and stearic acid in the four formulations (F1-F4). The 
assessment of physicochemical parameters revealed significant 
differences in the ratios of these components. All formulations 
demonstrated appropriate organoleptic properties, including 
a uniform and stable color with the natural pigmentation of T. 
erecta, homogenous texture (except F4), floral essence, and glossy 
appearance. These parameters are critical for patient adherence to 
and acceptance of topical dermatological preparations (Imaz et al., 
2020). Viscosity measurements indicated formulation-dependent 
variation, with F4 exhibiting the highest viscosity (40.5%), likely 
due to the stearic acid content and potential interaction with the 
extract concentration. In contrast, F3 exhibited relatively lower 
viscosity and better handling properties, possibly making it a 
more favorable formulation from a consumer perspective (Imaz 
et al., 2020; Shaikh et al., 2020). The pH values of all formulations 
are within the range of the skin’s natural range (6.36-6.9), which 
falls within the dermatologically acceptable range for topical 
products and the matrix (Burlec et al., 2021). For the analysis of 
the delivery and stability of the principle active constituents in 
post formulation, the quercetin content was quantified in selected 
formulated creams (F1 and F3) via a validated HPLC method (U, 
2024; S, 2024). The calibration curve displayed excellent linearity 
(R²=0.9949). Quercetin levels were found to be 0.746 mg/g and 
1.625 mg/g in F1 and F3, respectively, with both values exceeding 

Table 7: DPPH assay of the Tagetes erecta extract and F3 formulation.

Extract Conc (mg/mL) Percent inhibition % IC50

(mg/mL)
AAE (mM/100 g)

TE 8 31.5 11.88 46.3
10 42
12 50.5
14 52
16 54.5
18 53.25

Anti-psoriasis cream
F3

20 43.06 30.83 17.83
40 55.88
60 61.17
80 65.76
100 77.39

Table 8: Precision (Intraday) for Standard Quercetin Calibration Curve.

Quercetin conc. (µg/mL) Mean (AUC) %RSD % Recovery
200 118,949 0.17 100.35
400 136047 0.49 101.01
600 149854 0.56 99.34
800 163236 1.32 97.74
1000 186145 0.48 101.63

Values represent mean of replicate injections. % RSD values less than 2% indicate excellent precision, and %Recovery between 97.74-101.63% confirms the accuracy of 
the analytical method.
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the method’s LOQ (489.41 µg), confirming reliable quantification. 
The higher concentration in F3 is consistent with its increased 
extract percentage, verifying that quercetin is retained effectively 
in the final formulation (Chaudhari et al., 2024). These results 
highlight that formulation parameters directly influence 
the physicochemical characteristics and phytoconstituent 
retention of the final product. Compared with all formulations, 
F3 demonstrated an optimal balance of quercetin content, 
viscosity, texture, and pH, suggesting its superiority for further 
pharmacological validation and clinical consideration (Lin et al., 
2023; Anheyer et al., 2025). The anti-inflammatory potential of 
the Tagetes erecta-based formulation was further evaluated via 
an acid-induced hemolysis assay, which serves as a model for 

evaluating the membrane-stabilizing properties of therapeutic 
agents (Ibrahim et al., 2023). The extract clearly inhibited red 
blood cell destruction in a concentration-dependent manner, with 
significant therapeutic effects at relatively high concentrations. 
At 1000 µg/mL and 800 µg/mL, the treated samples presented 
highly significant reductions in hemoglobin release, with % 
inhibition values of 74.78% and 70.0% (p<0.0001), respectively. 
These findings revealed strong membrane-stabilizing and 
anti-inflammatory properties, potentially linked to the presence 
of flavonoids and phenolic compounds such as quercetin, which 
are known to inhibit lysosomal enzyme release and prevent red 
blood cell lysis under acidic conditions (Ajazuddin, 2024). These 
results support the role of the extract in membrane stabilization 

Table 9: Accuracy of Quercetin (% Recovery).

Concentration (%) Mean conc. (µg/mL) % RSD % Recovery
80 160 0.25 99.75
100 200 0.18 100.55
120 240 0.22 99.67

Table 10: Analysis of Quercetin in F1 and F3 creams formulation.

Cream formulation AUC %RSD Quercetin Content 
(µg/g)

Quercetin Content 
(mg/g)

F1 161576.7 0.98 732.822 0.732
F3 234717.3 0.55 1638.131 1.638

Table 11: LOD and LOQ Calculated from regression data.

SD LOD (µg) LOQ (µg)
Calculated from Residual standard deviation (from 
regression)

2949.724 120.486 365.108

Table 12: Acid Hemolysis-Induced RBC membrane stabilization assay.

Concentration (µg) Standard
Mean ± SD

Treated Mean
Mean ± SD

% inhibition

1000 0.2023 0.0510* 74.78
800 0.2228 0.0671* 70.0
600 0.2307 0.2029 12.05
400 0.2317 0.2311 0.25
200 0.2352 0.2471 -

Acid Hemolysis-Induced RBC membrane stabilization assay, n=3, p value (two-tailed)<0.05, * highly significant.

Table 13: ROS Generation Inhibition Assay.

Conc (µg/mL) Absorbance of 
Extract
(mean ±SD)

Absorbance of 
standard
(mean ±SD)

% inhibition of 
Extract

IC50

Standard
% inhibition of 
Standard

IC50

Extract

100 0.175 ±0.05 1.330±0.04 25.354 391.38 42.855 561.20
200 0.150±0.06 1.111±0.20 36.119 52.257
400 0.110±0.00 0.843±0.47 53.258 63.754
800 0.150±0.05 0.391±0.06 81.445 83.163

All experiments were performed in triplicate (n=3). IC₅₀ values were determined from dose-response curves from a nonlinear regression of % inhibition versus 
concentration.
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and justify its inclusion in natural topical anti-psoriatic 
formulations.

In in vitro study Egg Albumin-H₂O₂ Model, Hydrogen 
peroxide was used to generate oxidative stress, as H₂O₂ is an 
established oxidant for inducing protein oxidation and structural 
modification. Previous studies have shown that millimolar 
concentrations of H₂O₂ (e.g., ~75-100 mM) cause significant 
protein oxidation in model proteins. This supporting the use of 
a 0.5% H₂O₂ working solution in our assay to induce albumin 
denaturation (Davies, 2016).

CONCLUSION

The results of the present study indicate that Tagetes erecta is a 
rich source of valuable phytochemicals, namely, flavonoids and 
phenolics that have antioxidant and anti-inflammatory effects. 
The extract demonstrated significant DPPH scavenging activity 
and membrane stabilization activity and thus warrants application 
in the treatment of oxidative stress and inflammation-associated 
cutaneous disorders. Experiments with formulations confirmed 
that the concentration of the extract influences the texture, pH, 
and quercetin recovery of the final formulation. HPLC analyses 
further ensured the precise quantification of the quercetin content 
in the finished formulation. These findings support the use of T. 
erecta as a promising candidate herbal topical cream formulation 
for the management of psoriasis.
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SUMMARY

This study highlights the anti-inflammatory and antioxidant 
potential of Tagetes erecta flower extract cream in psoriasis-relevant 
models. The findings support its possible role as a complementary 
topical therapeutic option. Further clinical investigations are 
recommended to validate its efficacy and safety.

REFERENCES
Agidew, M. G. (2022). Phytochemical analysis of some selected traditional medicinal plants 

in Ethiopia. Bulletin of the National Research Centre, 46, 87. https://doi.org/10.1186/
s42269-022-00777-5

Ajazuddin, G., Ahmad, J., Parveen, N., Khan, A., and Malik, A. (2024). Treatment strategies 
for psoriasis using flavonoids from traditional Chinese medicine. Pharmacological 
Research - Modern Chinese Medicine, 12, 100463. https://doi.org/10.1016/j.
prmcm.2024.100463

Alonso-Castro, A. J., Villarreal, M., Salazar-Olivo, L. A., Gómez-Sánchez, M., Domínguez, 
F., and García-Carranca, A. (2011). Mexican medicinal plants used for cancer 
treatment: Pharmacological, phytochemical and ethnobotanical studies. Journal of 
Ethnopharmacology, 133(3), 945-972. https://doi.org/10.1016/j.jep.2010.11.055

Anheyer, M., Cramer, H., Ostermann, T., Längler, A., and Anheyer, D. (2025). Herbal medicine 
for treating psoriasis: A systematic review. Complementary Therapies in Medicine, 
103173. https://doi.org/10.1016/j.ctim.2025.103173

Baloghová, J., Michalková, R., Baranová, Z., Mojžišová, G., Fedáková, Z., and Mojžiš, J. 
(2023). Spice-derived phenolic compounds: Potential for skin cancer prevention and 
therapy. Molecules, 28, 6251. https://doi.org/10.3390/molecules28186251

Bartnik, M., and Facey, P. (2024). Glycosides. In Pharmacognosy (pp. 103-165). Academic 
Press.

Bohatu, S., Prystupa, B., and Rozhkovskyi, Y. V. (2024). Phytochemical analysis and 
medicinal use of plants of the genus Tagetes. Pharmacognosy Reviews

Burlec, A. F., Pecio, Ł., Kozachok, S., Mircea, C., Corciovă, A., Vereștiuc, L., Cioancă, O., 
Oleszek, W., and Hăncianu, M. (2021). Phytochemical profile, antioxidant activity, and 
cytotoxicity assessment of Tagetes erecta L. flowers. Molecules, 26, 1201. https://doi.
org/10.3390/molecules26041201

Carrara, M., Kelly, M. T., Roso, F., Larroque, M., and Margout, D. (2021). Potential of olive 
oil mill wastewater as a source of polyphenols for the treatment of skin disorders: 
A review. Journal of Agricultural and Food Chemistry, 69, 7268-7284. https://doi.
org/10.1021/acs.jafc.1c02012

Chaudhari, D., Muthal, A., Mali, A., Salunke, M., and Shinde, V. (2024). Phytochemical and 
pharmacological activities of Tagetes erecta L.: An updated review. International 
Journal of Herbal Medicine, 12, 10-15.

Chhabra, S., Dogra, S., Sharma, K., Raychaudhuri, S. K., and Raychaudhuri, S. P. (2022). 
Recent update on immunopathogenesis of psoriasis. Indian Journal of Dermatology, 
67, 360-373. https://doi.org/10.4103/ijd.ijd_639_21

Damiani, G., Bragazzi, N. L., Karimkhani Aksut, C., Wu, D., Alicandro, G., McGonagle, D., Guo, 
C., Dellavalle, R., Grada, A., and Wong, P. (2021). The global, regional, and national 
burden of psoriasis: Results and insights from the Global Burden of Disease 2019 
study. Frontiers in Medicine, 8, 743180. https://doi.org/10.3389/fmed.2021.743180

Davies, M. J. (2016). Protein oxidation and peroxidation. Biochemical Journal, 473(7), 
805-825. https://doi.org/10.1042/BJ20151227

Deshmukh, M. D., and Patil, M. P. (2024). The quality by design approach for analytical 
method development and validation of the RP-HPLC method for estimation of 



Pharmacognosy Research, Vol 18, Issue 3, Jul-Sep, 2026 985

Kamal, et al.: Anti-psoriatic Effects of Tagetes erecta Flower Cream

quercetin in pure, marketed, and cream formulation. Biosciences Biotechnology 
Research Asia, 21(1), 273-281.

Deshmukh, S. R. A. (2024). Enzyme-mediated ultrasound-assisted extraction of rutin, 
quercetin, and other antioxidant and antidiabetic compounds from Holarrhena 
antidysenterica seeds and optimization as per RSM. Microchemical Journal, 201, 
110622. https://doi.org/10.1016/j.microc.2024.110622

Dhamale, P., Pardhe, A. T., Manikpuriya, S., Sanap, G., Khadekar, K., and Jangle, K. (2023). 
Formulation and evaluation of herbal cream containing extracts of Hyptis suaveolens 
and Murraya koenigii. Journal of Pharmaceutical Sciences and Research.

Dong, S., Li, D., and Shi, D. (2024). Skin barrier-inflammatory pathway is a driver of the 
psoriasis-atopic dermatitis transition. Frontiers in Medicine, 11, 1335551. https://doi.
org/10.3389/fmed.2024.1335551

E Estrada, D. L., Chang, W.-T., and Heinrich, M. (2025). From “traditional” to modern 
medicine: A medical and historical analysis of Tagetes erecta L. (Cempasúchil). Journal 
of Traditional and Complementary Medicine, 15(1), 6-14. https://doi.org/10.1016/j.
jtcme.2024.01.002

El-Gazzar, N. S., El-Din, A. A., Hammouda, H. M., Toaima, S. M., Ghareeb, D. A., and Shawky, 
E. (2024). UPLC-MS/MS-based metabolomics combined with chemometrics reveal 
the anti-inflammatory metabolites of African marigold (Tagetes erecta L.) flowers. 
Microchemical Journal, 207, 112031. https://doi.org/10.1016/j.microc.2024.112031

Farooqi, S. S., Naveed, S., Qamar, F., Sana, A., Farooqi, S. H., Sabir, N., … and Sadia, H. (2024). 
Phytochemical analysis, GC-MS characterization and antioxidant activity of Hordeum 
vulgare seed extracts. Heliyon, 10(6).

Fauzee, A. F. B., and Walker, R. B. (2020). The impact of formulation variables on the 
optimization of pilot scale clobetasol 17-propionate creams. Cogent Engineering, 
7(1), 1804713.

Fernandes, A., Rodrigues, P., Pintado, M., and Tavaria, F. (2023). A systematic review of 
natural products for skin applications: Targeting inflammation, wound healing, 
and photo-aging. Phytomedicine, 115, 154824. https://doi.org/10.1016/j.
phymed.2023.154824.

Haider, S., Masood, M. U., Awan, A. A., Khan, R. Z. N., and Rashid, M. (2025). Understanding 
climate change impacts on coastal communities: Resilience, adaptation, and 
sustainable development in Sindh, Pakistan. In Remote sensing and GIS application 
in forest conservation planning (pp.319-423). Springer.

Hambly, D. M., and Gross, M. L. (2009). Cold chemical oxidation of proteins. Analytical 
Chemistry, 81(17), 7235-7242. https://doi.org/10.1021/ac901148c.

Hamzic, A., Ginko, E., Delic, N., Kozarevic, E. C., Izic, B., Hamzic, D., and Sarić-Kundalić, B. 
(2022). Therapeutic effect of ointment for psoriasis based on Achillea millefolium 
L., Calendula officinalis L., and Salvia officinalis L. Technologica Acta - Scientific/
Professional Journal of Chemistry and Technology, 15(1), 69-79.

Ibrahim, V. A., Ouedraogo, E. S., Sombié, S. R., Adegbola, L. E., Diallo, I., Zongo, M. Z., 
and M’Zali, Z. (2023). Antimicrobial activity of quercetin, naringenin, and catechin: 
Flavonoids inhibit Staphylococcus aureus-induced hemolysis and modify membranes 
of bacteria and erythrocytes. Molecules, 28(3), 1252. https://doi.org/10.3390/
molecules28031252

Ijaz, N., Durrani, A. I., Rubab, S., and Bahadur, S. (2022). Formulation and characterization 
of Aloe vera gel and tomato powder containing cream. Acta Ecologica Sinica, 42(1), 
34-42.

Imaz, M. E., Oyarzun, V. D. R., Garmendia, M. P., Mujika, U., Cabezón, C., Knaack, M., 
Martínez, K. P., and Elizalde, J. A. (2020). Patient-centric pharmaceutical drug product 
design: The impact on medication adherence. Pharmaceutics, 12(1), 44. https://doi.
org/10.3390/pharmaceutics12010044

Imran, M., Iqubal, M. K., Ahmad, S., Ali, J., and Baboota, S. (2019). Stability-indicating 
high-performance thin-layer chromatographic method for the simultaneous 
determination of quercetin and resveratrol in the lipid-based nanoformulation. 
JPC-Journal of Planar Chromatography-Modern TLC, 32(5), 393-400.

International Council for Harmonisation of Technical Requirements for Pharmaceuticals 
for Human Use. (2022). Validation of analytical procedures Q2 (R2). ICH, Geneva, 
Switzerland.

Jales, S. T., Barbosa, R. D. M., de Albuquerque, A. C., Duarte, L. H., da Silva, G. R., Meirelles, 
L. M., da Silva, T. M., Alves, A. F., Viseras, C., and Raffin, F. N. (2022). Development and 
characterization of Aloe vera mucilaginous-based hydrogels for psoriasis treatment. 
Journal of Composites Science, 6(8), 231. https://doi.org/10.3390/jcs6080231.

Javed, A., Hashmi, M. S., Javaid, U., and Amjad, R. (2025). Classification and therapeutic 
applications of plant secondary metabolites. In Pharmacognosy and phytochemistry: 
Principles, techniques, and clinical applications (pp. 189-206). Elsevier

Jiao, Q., Zhi, L., You, B., Wang, G., Wu, N., and Jia, Y. (2024). Skin homeostasis: Mechanism 
and influencing factors. Journal of Cosmetic Dermatology, 23(5), 1518-1526. https://
doi.org/10.1111/jocd.15960

Khaleel, R. A., Shareef, S. M., and Maryoosh, T. M. (2024). Assessment of the anti-psoriasis 
effect of Scrophularia deserti methanolic extract in mice model. ScienceRise: 
Pharmaceutical Science, (1 (47)), 99-105.

Khorshidian, A., Sharifi, N., Choupani Kheirabadi, F., Rezaei, F., Sheikholeslami, S. A., 
Ariyannejad, A., Esmaeili, J., Basati, H., and Barati, A. (2024). In vitro release of 
Glycyrrhiza glabra extract by a gel-based microneedle patch for psoriasis treatment. 
Gels, 10(2), 87. https://doi.org/10.3390/gels10020087

Kusumiyati, K., Pratama, I., Hadiwijaya, Y., Kartika, A., Maulana, Y. E., and Sutari, W. (2025). 
Quality assurance of total carotenoids and quercetin in marigold flowers (Tagetes 
erecta L.) as edible flowers. International Journal of Food Science, 2025(1), 3277288. 
https://doi.org/10.1155/2025/3277288

Li, D., Fan, S., Song, J., Zhao, H., Guo, L., Li, P., and Xu, X. (2025). Global psoriasis burden 
1990-2021: Evolving patterns and socio-demographic correlates in the Global 
Burden of Disease 2021 update. Healthcare, 13(24), 2437. https://doi.org/10.3390/
healthcare13242437

Li, Y., Cui, H., Li, S., Li, X., Guo, H., Nandakumar, K. S., and Li, Z. (2023). Kaempferol modulates 
IFN-γ induced JAK-STAT signaling pathway and ameliorates imiquimod-induced 
psoriasis-like skin lesions. International immunopharmacology, 114, 109585.

Lin, P., Shi, H.-Y., Lu, Y.-Y., and Lin, J. (2023). Centella asiatica alleviates psoriasis through 
JAK/STAT3-mediated inflammation: An in vitro and in vivo study. Journal of 
Ethnopharmacology, 317, 116746. https://doi.org/10.1016/j.jep.2023.116746.

Liu, X., Ardo, S., Bunning, M., Parry, J., Zhou, K., Stushnoff, C., Stoniker, F., Yu, L., and Kendall, 
P. (2007). Total phenolic content and DPPH radical scavenging activity of lettuce 
(Lactuca sativa L.) grown in Colorado. LWT - Food Science and Technology, 40(3), 
552-557. https://doi.org/10.1016/j.lwt.2006.06.007

Lukić, M., Pantelić, I., and Savić, S. D. (2021). Towards optimal pH of the skin and topical 
formulations: From the current state of the art to tailored products. Cosmetics, 8(3), 
69.

MADHURANGA and SAMARAKOON 2023. In vitro anti-inflammatory egg albumin 
denaturation assay: An enhanced approach. Journal of Natural and Ayurvedic 
Medicine, 7, 1-6.

Maheshwaran, L., Nadarajah, L., Senadeera, S., Ranaweera, C., Chandana, A., and Pathirana, 
R. (2024). Phytochemical testing methodologies and principles for preliminary 
screening/qualitative testing. Asian Plant Research Journal, 12(1), 11-38.

Mandal, M., Misra, D., Ghosh, N. N., and Mandal, V. (2017). Physicochemical and elemental 
studies of Hydrocotyle javanica Thunb. for standardization as herbal drug. Asian 
Pacific Journal of Tropical Biomedicine, 7(11), 979-986. https://doi.org/10.1016/j.
apjtb.2017.10.008

Mirza, M. A., Mahmood, S., Hilles, A. R., Ali, A., Khan, M. Z., Zaidi, S. A. A., … and Ge, Y. (2023). 
Quercetin as a therapeutic product: evaluation of its pharmacological action and 
clinical applications-a review. Pharmaceuticals, 16(11), 1631.

Mohammedi, H., Idjeri-Mecherara, S., Menaceur, F., and Hassani, A. (2019). The effect of 
solvents and extraction procedure on the recovery of phenolic compounds and the 
antioxidant capacity of Algerian Bassia muricata L. extracts. Chemistry Journal of 
Moldova, 14(2), 79-89

Mushtaq, A., Akbar, S., Zargar, M. A., Wali, A. F., Malik, A. H., Dar, M. Y., Hamid, R., and Ganai, 
B. A. (2014). Phytochemical screening, physicochemical properties, acute toxicity 
testing, and screening of hypoglycaemic activity of extracts of Eremurus himalaicus 
Baker in normoglycaemic Wistar strain albino rats. BioMed Research International, 
2014, 867547. https://doi.org/10.1155/2014/867547

Ng, Z. X., Samsuri, S. N., and Yong, P. H. (2020). The antioxidant index and chemometric 
analysis of tannin, flavonoid, and total phenolic extracted from medicinal plant foods 
with solvents of different polarities. Journal of Food Processing and Preservation, 
44(9), e14680. https://doi.org/10.1111/jfpp.14680

Ojha, M., Manocha, N., Madaan, A., Gupta, N., Khurana, S., Chaudhary, A., Kumar, V., 
Karthikeyan, G., and Toor, D. (2024). Anti-psoriatic potential of medicinal plants 
Alstonia scholaris, Wrightia tinctoria, and Solanum xanthocarpum using human HaCaT 
keratinocytes by multi-parametric analysis. Journal of Ethnopharmacology, 334, 
118596. https://doi.org/10.1016/j.jep.2024.118596.

Okafor, S. E., Anie, C. O., Alalor, C. A., and Nwankwo, L. U. (2023). Evaluation of 
physicochemical and antimicrobial properties of creams formulated using 
Pterocarpus santalinoides seed methanol extract. Journal of Applied Pharmaceutical 
Science, 13(2), 126-135. https://doi.org/10.7324/JAPS.2023.130214.

Osman, N. I., Sidik, N. J., Awal, A., Adam, N. A. M., and Rezali, N. I. (2016). In vitro xanthine 
oxidase and albumin denaturation inhibition assay of Barringtonia racemosa L. and 
total phenolic content analysis for potential anti-inflammatory use in gouty arthritis. 
Journal of Intercultural Ethnopharmacology, 5(4), 343-349. https://doi.org/10.5455/
jice.20160807122433

Patidar, T., and Ramteke, S. (2024). Development and validation of a robust HPLC method 
for simultaneous quantitative analysis of quercetin and β-sitosterol in plant extract. 
Food Analytical Methods, 17(3), 393-405.

Rivas-García, L., Crespo-Antolín, L., Forbes-Hernández, T. Y., Romero-Márquez, J. M., 
Navarro-Hortal, M. D., Arredondo, M., Llopis, J., Quiles, J. L., and Sánchez-González, 
C. (2023). Bioactive properties of Tagetes erecta edible flowers: Polyphenol and 
antioxidant characterization and therapeutic activity against ovarian tumoral cells 
and Caenorhabditis elegans tauopathy. International Journal of Molecular Sciences, 
25, 280

Rivas-García, L., Cruz-Alonso, L., Flores-Hernández, T., Romero-Maldonado, J., 
Núñez-Hernández, M., and Martínez-López, J. Q. (2023). Bioactive properties of 
Tagetes erecta edible flowers: Polyphenol and antioxidant characterization and 
therapeutic activity against ovarian tumoral cells and Caenorhabditis elegans 
tauopathy. International Journal of Molecular Sciences, 25, 280. https://doi.
org/10.3390/ijms25010280

Rivera-Yañez, C. R., Rivera-Hernández, P., Mendoza-Ramos, M. I., Reyes-Reali, J., García-Romo, 
G. S., Pozo-Molina, G., Reséndiz-Albor, A. A., Nieto-Yañez, O., Méndez-Cruz, A. R., 
Méndez-Catalá, C. F., and Rivera-Yañez, N. (2021). Flavonoids present in propolis in 
the battle against photoaging and psoriasis. Antioxidants, 10, 2014.

Rizvi, N. B., Fatima, A., Busquets, R., Khan, M. R., Ashraf, S., Khan, M. S., and Oz, F. (2023). 
Effect of the media in the Folin-Ciocalteu assay for the analysis of the total phenolic 
content of olive products. Food Analytical Methods, 16, 1627-1634

Sagar, P. K., Khan, A. S., and Sonali, S. (2022). Pharmacognosy, physicochemical, toxicity 
quality evolution studies of Marigold-Tagetes erecta L. flower of plant. Int. J. Pharm. 
Pharm. Sci, 4, 57-66.

Sakkaa, S. E., Zaghloul, E. H., and Ghanem, K. M. (2022). Psychobiotic potential of 
gamma-aminobutyric acid-producing marine Enterococcus faecium SH9 from marine 
shrimp. Probiotics and Antimicrobial Proteins, 14, 934-946.

Salazar, A. V., and Fernández, V. F. (2020). Progressing towards the sustainable development 
of cream formulations. Pharmaceutics, 12, 647. https://doi.org/10.3390/
pharmaceutics12070647



Pharmacognosy Research, Vol 18, Issue 3, Jul-Sep, 2026986

Kamal, et al.: Anti-psoriatic Effects of Tagetes erecta Flower Cream

Sanjaya, S. S., Park, M. H., Ryu, H. W., Choi, Y. H., Lee, M. H., Kang, C. H., Jung, M. J., Lee, K. T., 
and Kim, G. Y. (2024). Polyphenol-enriched extract from Tagetes erecta L. attenuates 
LPS-induced inflammation and toxicity by targeting the TLR4/MD2 signaling 
pathway. Journal of Functional Foods, 117, 106228.

SE, X. O., ANIE, C. and OMOH, J. 2022. Evaluation of herbal creams formulated using 
ethanolic extract of Carica papaya leaves. International Journal of Biology, Pharmacy 
and Allied Sciences, 11, 2179-2190.

Shaikh, J. R., and Patil, M. (2020). Qualitative tests for preliminary phytochemical screening: 
An overview. International Journal of Chemical Studies, 8, 603-608.

Siddiqa, A., Khaliq, A., Mehmood, T., Chughtai, M. F. J., Sanchez-Migallon, A. M., Ahsan, S., 
Sabir, A., and Mohamed Ahmed, I. A. (2025). Phytochemical profiling of Tagetes erecta 
L. flowers at various blooming stages through optimized extraction of bioactive 
compounds for the development of functional juice. Frontiers in Sustainable Food 
Systems, 9, 1474848.

Singh, M. A., Wahi, A., Teotia, A. K., Thota, P., Varshney, R., and Gupta, M. (2024). Novel 
phytopharmaceuticals used for wound healing. In Novel phytopharmaceuticals for 
management of disorders. CRC Press.

Sirsat, S. V., Rathi, N. M., Hiwale, A. S., and Shelke, P. B. (2022). A review on preparation 
and evaluation of herbal cold cream. World Journal of Pharmaceutical Research, 11, 
690-697.

Tomar, A., Ujjwal, S. C., Dhillion, N., Jaiswal, A., Ponia, P., and Dubey, A. (2025). Phytochemical 
screening of leaf and flower extract of Tagetes erecta L. and their antimicrobial 
efficiency against some microbial strains.

Vaz, C. R., Benvenutti, L., Goldoni, F. C., Nunes, R., Schneiker, G. S., Rosa, G. A., Furtado, 
K., Garcia, L., Quintão, N. L. M., and Santin, J. R. (2024). Tagetes erecta L.: A 
traditional medicine effective in inflammatory process treatment. Journal of 
Ethnopharmacology International Journal of Ayurvedic Medicine, 15gy, 334, 118558.

Wei, J., Wang, Y., Chen, Y., Wang, Z., Dai, X., Gelfand, J. M., Bachelez, H., Chen, X., Xiao, Y., and 
Shen, M. (2025). Global burden of psoriasis from 1990 to 2021 and potential factors: 
A systematic analysis. Journal of Investigative Dermatology.

Xiong, J., Xue, T., Tong, M., Xu, L., and Bai, B. (2025). Dynamic trend analysis of global 
psoriasis burden from 1990 to 2021: A study of gender, age, and regional differences 
based on GBD 2021 data. Frontiers in Public Health, 13, 1518681.

Zahedi, S. M., Karimi, M., and Venditti, A. (2021). Plants adapted to arid areas: specialized 
metabolites. Natural product research, 35(19), 3314-3331.

Zainab, A., Basit, A., Zaman, M. A., Sadiqque, A., Hussain, T., Ehtisham-ul-Haque, S., … 
and Munir, K. Medicinal Plants as Anti-inflammatory Agents. Medicinal Plants and 
Aromatics: A Holistic Health Perspective, 240

Zhu, Z., Yin, Q., and Duan, X. (2024). Xiaoyin-anshen formula alleviates psoriasis 
complicated by sleep disturbances by regulating melatonin, antioxidant enzymes, 
and pro-inflammatory cytokines in mice. Frontiers in Pharmacology, 15, 1427985.

Cite this article: Kamal S, Qamar F,  Owais A. Evaluation of a Tagetes erecta Flower Extract Cream for Psoriasis-Relevant Anti-Inflammatory 
and Antioxidant Effects. Pharmacog Res. 2026;18(3):971-86.


