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Abstract
Background

Oxidative stress and chronic inflammation are interlinked and associated with several major diseases,
including cancer, cardiovascular, and neurodegenerative disorders. Although modern pharmacotherapy is
effective, issues such as high cost, side effects, and limited accessibility—particularly in underdeveloped
regions—have driven interest in herbal alternatives. Elixirs, as sweetened hydro-alcoholic solutions, offer
an effective delivery system for herbal drugs.

Objective
To formulate and evaluate a herbal elixirs containing Crocus sativus (saffron) and Nigella sativa (black
seed) for its in-vitro antioxidant and anti-inflammatory activities.

Methods

A hydro-alcoholic (40%) elixirs were prepared using different ratios of coarsely powdered C. sativus
stigmas and N. sativa seeds, based on clinically used doses. Formulations were filtered after 48 hours and
sweetened with 0.075 g sodium saccharin. Physicochemical parameters (viscosity and pH) were measured.
Antioxidant activity was evaluated via hydrogen peroxide (H20:) scavenging assay; anti-inflammatory
activity was assessed through inhibition of egg albumin denaturation assay.

Results

Among all formulations, F2 elixir demonstrated significant antioxidant activity with 55 £ 0.23% inhibition
at a 4 ml dose, comparable to ascorbic acid (56 £ 0.31% at 20 mg/ml). It also showed >50% inhibition of
protein denaturation, with effects comparable to 60 pg/ml of diclofenac sodium.

Conclusion
The F2 herbal elixir exhibits potent antioxidant and anti-inflammatory activities in-vitro. These findings
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support that it could be cost-effective and accessible alternatives or adjuncts to conventional therapies for
controlling oxidative stress and inflammation-related disorders.
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1. Introduction

Oxidative stress and chronic inflammation are two interrelated processes implicated in the pathogenesis
of numerous diseases, including cancer, cardiovascular disorders, and neurodegeneration [1,2,3]. These
conditions are often worsened by excessive production of reactive oxygen species (ROS), which disrupt
cellular redox balance and trigger tissue damage [4,5]. Despite remarkable advancements in modern
medicine, access to effective healthcare remains a challenge, particularly in developing and
underdeveloped regions. Modern pharmacological therapies often face limitations such as adverse effects,
microbial resistance, and high costs, prompting a growing global interest in traditional, herbal, and
complementary medicines. Their lower toxicity, natural origin, and multi-targeted action make them
attractive alternatives or adjuncts to conventional allopathic therapies [6,7,8,9].

Elixirs, a traditional sweetened hydro-alcoholic solutions, offer a practical and palatable medium for
delivering herbal remedies. They increase solubility of phytoconstituents compared to decoctions and also
improve oral palatabilty. The present in-vitro study, developed a novel herbal elixir containing stigma of
Crocus sativus (saffron) belongs to Iridaceae family and seeds of Nigella sativa (black seed) from
Ranunculaceae family, both of which are revered for their powerful antioxidant and anti-inflammatory
properties [10,11, 12, 13,14,15,16,17,18,19,20]. Crocin from saffron, in particular, has shown potent free
radical scavenging activity, making it a vital component in managing oxidative stress-related disorders
[20].

Given the increasing evidence supporting the efficacy and safety of herbal therapies, our study aims to
establish base for therapeutic utilization of herbal-based elixirs over conventional allopathic treatments,
especially in managing inflammation and oxidative stress-associated disorders. By integrating traditional
knowledge with modern pharmaceutical techniques, such formulations offer a promising pathway toward
safer, more accessible, and effective healthcare solutions. Therefore present study was evaluated in-vitro
antioxidant and anti-inflammatory activity of a herbal elixir containing Crocus sativus and Nigella sativa.

2. Materials and Methods

Procurement of Crocus sativus and Nigella sativa

Stigmas of Crocus sativus (Saffron) and seeds of Nigella sativa (Kalonji or black seeds) were procured
and authenticated by a botanist of CMR college of pharmacy, Hyderabad, India.

Materials

Ascorbic acid, hydrogen peroxide, diclofenac sodium, and all organic solvents were acquired from SD
Fine-Chem and Research Labs in Mumbai, India. Two solutions were made: phosphate buffer solution
(PBS) and phosphate buffer saline solution (PBSS). Every chemical employed in the research was of AR
grade.
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Preparation of Herbal Elixirs

The seeds of Nigella sativa and was stigma of Crocus sativus were grounded into coarse powder. The
different ratios of both the crude drugs (on the basis of clinical trial doses) has been taken for the
preparation of herbal elixir containing 40% of hydro-alcoholic solution [13, 14] (Table 1). Filtered them
after 2 days and finally added 0.075g of sodium sachharin to all the elixir as sweetner. Physiochemical
properties such as viscosity of all elixirs was determined by using Brookfield viscometer (Brand name and
serial no.) at 30, 50, 60 rpm with spindle number 63. Additionally, pH of all elixirs was determined by
using Digital pH meter (Brand name and serial no.)

In-vitro anti-oxidant activity: Hydrogen-peroxide (H>O>) Assay

The doses of 2, 4, and 8 ml were taken for each elixirs and combined with 0.6 ml of a 4 mM H,O> solution
made in PBS (0.1 Mmo, pH 7.4), and then incubated for 10 minutes. Ascorbic acid was used as standard
(20, 40, and 60 mg/ml). At 230 nm, all the doses of elixirs absorbance was measured (n=3). Water is used
as a blank. The following formula was used to determine the percentage inhibition of doses of elixirs and
ascorbic acid.

% inhibition = 1- Absorbance of fractions /Absorbance of H202 X 100

The dose of elixir at which 50% of the inhibition of oxidation caused by H2O> was achieved was then
evaluated (ICso) [21].

Anti-Inflammatory Activity: Egg Albumin denaturation Assay

The 5 ml reaction mixture was prepared by adding 0.2 ml of egg albumin (from fresh hen’s

egg), 2.8 ml of Phosphate buffer saline solution (PBSS) (pH 6.8) and added 2, 4, and 8 ml doses of all
elixirs. Diclofenac sodium (10-100 mg/ml) was used as a standard. Equal volume of double-distilled water
and DMSO served as blank. These mixtures were

incubated at (37° C) in a BOD (Biological oxygen demand) incubator for 30 min and then

heated at 75° C for 10 min. After cooling, their absorbance was measured at 660 nm. The percentage
inhibition of protein denaturation was calculated by using the following

Formula [22]-

% inhibition =1- Absorbance test or std/ Absorbance control X 100

3. Results
Different ratios of both the crude drugs were used and elixirs prepared(Table 1). The physico-chemical
properties were indicated that all elixirs had maple syrup like consistency due to below 100 cp of viscosity
values. Moreover, values of pH indicated that all the elixirs were acidic in nature (Table 2).

Table 1. F1, F2, F3, and F4 Elixirs preparation

Elixirs Crocus sativus (mg) Nigella sativa (mg)
F1 100 mg 2000 mg
F2 50 mg 1000 mg
F3 25 mg 500 mg
F4 12.5 mg 250 mg
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Table 2. Viscosity and pH values of all elixirs

Test F1 F2 F3 F4
Viscosity 62cp 89¢cp 76¢p 36¢p
pH 2.79 3.95 4.09 4.19

In-vitro antioxidant activity of Elixirs using H20: assay

The antioxidant activity of all doses of elixirs was assessed against H>O; assay (Table 3). The results
showed significant inhibitory potential (ICso) was obtained with F2 elixir at 4 ml of dose (55+0.23 %
inhibition) against H>O: free radicals. The standard ascorbic acid showed better inhibitory activity (ICso)
at 20 mg/ml of concentration (56+0.31) compared to all doses of the elixirs which showed highest free
radical scavenging over all the elixirs. However, study demonstrated that 4 ml of F2 formulation has free
radical scavenging potential equivalent to 20 mg/ml of ascorbic acid.

Table 3. % inhibition of different formulations of Elixirs

Doses % inhibition
(inml) | F1 F2 F3 F4 Ascorbic acid
Dose %
(mg/ml) inhibition
2 ml 21 +£0.16 37+£0.36 |23+£0.23 13.5£0.38 20 56 +0.31
4 ml 344+ 0.48 55+0.23 [29.6+0.39 17.7+0.51 40 65+ 0.26
8 ml 22 +£0.29 49 +£0.37 |37.5+£0.22 26.9 £0.38 60 83 +0.17
Standard deviation = + value

Anti-inflammatory activity using albumin denaturation assay

The in-vitro anti-inflammatory activity of all elixirs was assessed against denaturation of egg albumin
(Table 4). The present findings exhibited > 50% of inhibition of protein (albumin) denaturation at the dose
of 4 ml only by F2 elixir. The % inhibition (ICs0) 4 ml of F2 elixir was found to be equivalent of 60 pg/ml

of diclofenac sodium anti-inflammatory potential.

Table 4. % inhibition of protein denaturation by different formulations of Elixirs

Doses | % inhibition
(inml) | F1 F2 F3 F4 Diclofenac sodium
Dose %
(ug/ml) inhibition
2 ml 11.08+ 33.8+0.59 |22.96+0.33 | 19.14+0.81 20 52+ 0.31
0.49
4 ml 21.94+ 65.81 +131.6+£0.29 |28.7+041 40 67 +0.26
0.38 0.13
8 ml 30.61+ 49.21 + | 38.5+0.12 359+0.28 80 87 +£0.17
0.19 0.47
Standard deviation = + value
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4. Discussion

The present study has shown antioxidant and anti-inflammatory potential of the herbal elixir containing
Crocus sativus and Nigella sativa. Among all the elixirs (F1, F2, F3, and F4), F2 elixir was found to be
shown potent antioxidant (ICso 55 + 0.23) and anti-inflammatory activity (ICs0 65.81 = 0.13) at 4 ml of its
dose and it was comparable to ascorbic acid (at 20 mg/ml) and diclofenac sodium (at 40 pg/ml) standards.
Pre-clinical evidences has shown that stigma of Crocus sativus and seeds of Nigella sativa have significant
antioxidant and anti-inflammatory activity which may be attributed to the presence of bioactive
phytoconstituents [3,13,14,24]. Elixirs may enhance pharmacological activity along with shelf life
because of hydroalcoholic in nature and also improve palatability compared to the decoctions (without
sweeteners, concentrated, and aqueous preparation) [23]. The present study was restricted to the
preliminary biological in-vitro screening of antioxidant and anti-inflammatory activities of the developed
elixirs. These findings promote further in-vivo study to find out the role of antioxidant and anti-
inflammatory effect in particularly F2 elixir to control oxidative stress associated disorder including anti-
inflammatory action. Furthermore, structure elucidation and characterization of antioxidant candidate with
anti-inflammatory potential have to be carried out from this herbal elixir.

5. Conclusions

The F2 herbal elixir (50 mg stigma of Saffron and 1000 mg Nigella seeds) demonstrated the superior
antioxidant and anti-inflammatory activities compared to other developed elixirs. These findings provide
a foundation for further research, including in-vivo investigations and standardization of the elixir to
improve its physicochemical properties.
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