ISSN Print: 2617-4693

ISSN Online: 2617-4707
NAAS Rating (2026): 5.29
IJABR 2026; SP-10(5): 797-801
www.biochemjournal.com
Received: 08-02-2026
Accepted: 11-03-2026

Dipika Kumari Gupta

School of Pharmacy and
Research, Dev Bhoomi
Uttarakhand University,
Dehradun, Uttarakhand, India

Satish Kumar

School of Pharmacy and
Research, Dev Bhoomi
Uttarakhand University,
Dehradun, Uttarakhand, India

Vishal Bansal

School of Pharmacy and
Research, Dev Bhoomi
Uttarakhand University,
Dehradun, Uttarakhand, India

Karabi Kalita

School of Pharmacy and
Research, Dev Bhoomi
Uttarakhand University,
Dehradun, Uttarakhand, India

Corresponding Author:

Karabi Kalita

School of Pharmacy and
Research, Dev Bhoomi
Uttarakhand University,
Dehradun, Uttarakhand, India

International Journal of Advanced Biochemistr

Research 2026; SP-10(5): 797-801

Development and characterization of Antidandruff
hair serum from Ziziphus mauritiana

Dipika Kumari Gupta, Satish Kumar, Vishal Bansal and Karabi Kalita

DOI: https://www.doi.org/10.33545/26174693.2026.v10.i5Sj.8475

Abstract

Aims: The study aimed to formulate and evaluate a herbal anti-dandruff hair serum containing Ziziphus
mauritiana leaf extract for its physicochemical properties, antifungal activity, and anti-inflammatory
potential.

Methodology: Ziziphus mauritiana leaves were collected, authenticated, shade dried, and extracted by
maceration method using distilled water. Herbal hair serum formulations were prepared by
emulsification technique using jujuba oil, vitamin E, glycerin, Tween 80, arginine, rosemary oil, and
clove oil. The prepared formulations were evaluated for appearance, homogeneity, pH, viscosity, odour
stability, and spreadability. Antifungal activity was studied against Malassezia globosa by agar well
diffusion method using ketoconazole as standard. Anti-inflammatory activity was evaluated by protein
denaturation assay using diclofenac sodium as reference drug.

Results: Among all formulations, F2 showed better physicochemical stability and was selected as the
optimized formulation. The formulation showed good homogeneity, acceptable odor stability, pH 6,
viscosity of 496.3 cP, and spreadability of 5.55 cm. The serum exhibited moderate antifungal activity
against Malassezia globosa. In anti-inflammatory evaluation, sample 2 showed 64.6% inhibition of
protein denaturation.

Conclusion: The formulated herbal anti-dandruff hair serum containing Ziziphus mauritiana extract
showed satisfactory physicochemical properties along with promising antifungal and anti-inflammatory
activities. The study suggests that the formulation may be useful as a natural alternative for dandruff
management and scalp care.

Keywords: Ziziphus mauritiana, hair serum, herbal, anti-dandruff, anti-fungal, anti-inflammatory

1. Introduction

Dandruff is a common scalp condition that affects roughly half of the global population ™1,
The term “dandruff” is formed by combining the words “tan” which means “tetter” and
“drof”, which means “dirty” 2. Dandruff is a common scalp condition characterized by the
shedding of dead skin cells from the scalp, which often appears as visible white or yellowish
flakes. Itching and scalp irritation are possible symptoms. While the exact cause of dandruff
is not fully understood, several factors are thought to contribute. Its causes include yeast
overgrowth, sebum production, skin sensitivity, and poor hygiene I,

Dandruff is a common scalp condition mainly caused by the fungus Malassezia, which leads
to irritation, itching, excess oil production, and disrupted keratinocyte activity involved in
scalp cell growth and immune responses, particularly during the responses, particularly
during the winter season . Dandruff is one of the most common dermatological disorders
affecting the scalp. It is a chronic and non-inflammatory condition characterized by flaking
of the scalp skin. The condition may arise due to multiple factors, such as excessive sebum
production, fungal growth associated with poor hygiene, and irregular hair cleansing
practices, particularly when hair is not washed for prolonged periods 1.

Dandruff mainly occurs on the scalp and is marked by itching and shedding of flakes without
obvious inflammation. Seborrheic dermatitis can affect not only the scalp but also the face,
upper chest, and the area behind the ears, leading to scaling, irritation, itching, and
sometimes redness. In both conditions, the flakes may be dry or oily and usually appear
white to yellow in colour 1,
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1.1 Fungi and bacteria associated with dandruff:
Four fungal species associated with dandruff belong to the

genus Malassezia, including Malassezia globosa,
Malassezia pachydermatis, Malassezia furfur, and
Malassezia restricta (Fig.1) [,

[ Fungi related with Dandruff ]

Malassezia Malassezia Malassezia Malassezia
globossa pochydermatis furfur restricta

Fig 1: Fungi related to dandruff

1.2 Hair Serum

Serum is a cosmetic formulation containing a high

concentration of active ingredients designed to provide

intensive nourishment to the deeper layers of the skin while
offering a non-greasy finish suitable for regular skin
application [,

e Hair serum is a styling product that forms a coating on
the outer surface of the hair.

e It is a liquid hair care formulation with a consistency
thicker than water.

e Hair serum is used not only for styling but also for
managing hair problems such as dryness, dullness,
frizz, and unmanageable hair.

o Different types of hair serums are available for specific
hair care needs and desired hair outcomes. Depending
on the formulation, hair serum may help in reducing
frizz, enhancing shine, and straightening the hair.

e Most hair serums are silicone-based products that
provide smoothness, hydration, shine, and protection
against humidity and environmental pollutants [,

Herbal hair serums are prepared from natural plant extracts,
herbs, and oils that contain essential vitamins, minerals, and
antioxidant compounds beneficial for hair health. These
ingredients are mild in nature and are commonly used as
safer alternatives to synthetic hair care products. Natural oils
such as coconut oil, argan oil, and jojoba oil present in
herbal serums help maintain moisture in the hair, reduce
dryness and Dbreakage, and improve softness and
manageability of the hair strands (1%,

1.3 Phytochemical Constituents to Ziziphus Mauritiana
Ziziphus Mauritiana belongs to the family Rhamnaceae and
is popularly known by several common names, including
Ber, Indian plum, Malay apple, and Chinese apple. It is a
tropical fruit tree commonly grown in tropical and
subtropical climatic regions [ 12,

Nearly 170 species of Ziziphus have been identified across
different geographical areas worldwide. Among them, the
commonly recognized species include Ziziphus jujuba Lam,
Ziziphus lotus Lam, Ziziphus joazeiro, Ziziphus jujuba
(Chinese jujube), Ziziphus parryi Torr, Ziziphus rotundata
D.C, Ziziphus talanai, Ziziphus abyssinica Hochst, Ziziphus
quadrilocularis, and Ziziphus xylopyrus % 131,

Z. mauritiana is rich in nutrients such as proteins, fats,
dietary fiber, and important minerals including calcium,
phosphorus, magnesium, potassium, and iron. The aerial
parts of the plant contain various phytochemicals, including
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alkaloids like protopine and berberine, flavonoids such as
quercetin and kaempferol, and sterols including sitosterol
and stigmasterol [*4l, The leaves of Z. mauritiana contain
several phytoconstituents, including flavonoids, tannins,
mucilage, triterpenoids, and cardiac glycosides. Both fresh
and dried fruits are reported to possess carbohydrates,
natural sugars, dietary fiber, carotenoids, pectin, citric acid,
and vitamins such as thiamine 1,

Alkaloids are found throughout the entire plant and are
present in the stem bark of Ziziphus species. Zizogenin was
extracted from mauritiana stem. Cyclic peptide alkaloids
such as mauritine-A, mucronine-D,  amphibine-H,
nummularine-A and B, sativanine compounds, and
frangulanine were isolated from Z. jujuba bark and steam
bark [l Leaves of Z. jujuba contained coclaurine,
isoboldine, norisoboldine, asimilobine, iusiphine, and
iusirine. Cyclopeptide and peptide alkaloids showed
sedative properties. Seeds of Z. jujuba var. spinosa
contained sanjoinenine, franguloine, amphibine-D, and
sanjoinine alkaloids [,

Ziziphus species contain bioactive flavonoids such as
quercetin  3-O-rutinoside, quercetin  3-O-galactoside,
quercetin  3-D-glucoside, luteolin 7-O-malonylglucoside,
myricetin 3-O-malonlyglucoside, and naringenin
triglycoside 8, Triterpenoids are one of the most significant
and active components of the plant. Main terpenoids include
triterpene saponins, colubrinic acid, alphitolic acid, maslinic
acid, and oleanolic acid [,

2. Methodology

Ziziphus mauritiana leaves were collected from Vikashagar
near Dehardun, Uttarakhand India. The collected plant
material was taxonomically identified was authenticated as
Ziziphus mauritiana Lam. belonging to the family
Rhamnaceae, commonly known as Ber or India plum. The
authentication was carried out by the office of the Range,
Forest Officer, kalsi Range, Uttarakhand, India, based on the
morphological and taxonomical characteristics of the plant
specimen. An authentication certificate\reference letter (Ref.
No. DBUU/D-PR (15)/2023-24/31/13 dated 22-06-2024)
was obtained and preserved for future reference. The
authenticated plant material was then utilized for further
phytochemical evaluation and formulation studies.

2.1 Extraction of Ziziphus Mauritiana Leaves:

The aqueous leaf extract was prepared using the maceration
technique followed by drying on a water bath. Fresh leaves
were collected and washed properly to remove dust and
other impurities (Fig. 2).

Fig 2: Drying & milling of Ziziphus
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The leaves were then shade-dried and converted into a cross
powder. The powdered material was soaked in distilled
water in a 1:10 (w\v) ratio and kept undisturbed for 7 days
with occasional shaking to facilitate effective extraction of
the phytoconstituents (Fig. 3).

Fig 3: Soaked powered leaves

After completion of the maceration process, the mixture was
filtered through muslin cloth followed by Whatman No.1
filter paper to obtain a clear filtrate. The filtrate was
concentrated using a water bath maintained at 40-50 °C until
a thick extract was obtained. Further drying on the water
bath produced a semi-solid mass. The dried extract was
collected and stored in an airtight container at 4 °C for
further experimental use.

2.2 Preparation of Herbal Anti-Dandruff Hair Serum:
The herbal anti-dandruff hair serum containing Ziziphus
mauritiana leaf extract was formulated by the emulsification
method. Initially, the polar phase was prepared by
dissolving arginine in glycerin with continuous stirring at a
temperature of 50-60 °C. In a separate beaker, the oil phase
containing jujuba oil, vitamin E, isopropyl myristate (IPM),
Ziziphus mauritiana extract, and Tween 80 was heated at
70-75 °C until a clear and uniform mixture was obtained
(Table 1).

Table 1: Formulation of 50 ml Serum of 4% of Ziziphus
Mauritiana Leaves Extract

S. No. Ingredients F1 F2 F3 F4 F5
1 |Ziziphus mauritiana| 2g 29 2g 29 2g
2 Jujuba Oil 25mL |24 mL|{23 mL |22 mL |21 mL
3 | Isopropyl Myristate |10 mL {10 mL | 9mL | 9mL | 8 mL
4 Vitamin E ImL | 1mL [1.5mL{1.5mL| 2mL
5 Tween 80 2mL 25mL{25mL| 3mL | 3mL
6 Glycerin O9mL | 8mL | 8mL | 7mL | 7mL
7 Arginine 1lg 1g [159 159 ]| 29
8 Rosemary Oil  |0.5mL{0.5mL| 1mL | 1mL |1.5mL
9 Clove Qil 0.5mL|0.5mLI0.5mL| I mL | 1mL

After complete preparation of both phases, the polar phase
was gradually added to the oil phase under high-speed
homogenization for about 3-5 minutes to obtain a stable
emulsion. Stirring was continued during the cooling process
to maintain uniform distribution of the extract and to
prevent sedimentation. Once the temperature dropped below
40 °C, rosemary oil and clove oil were added to the
formulation. The final serum was mixed thoroughly to
ensure proper blending of all ingredients and then
transferred into airtight containers for further evaluation
studies.
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3. Results and Discussion

The developed herbal anti-dandruff hair serum formulation
(F1-F2) were assessed for different physicochemical
parameters to determine their stability and suitability for
topical application. Based on the observed characteristics,
formulation, F2 showed comparatively better performance
and was selected as the optimized formulation.

3.1 Appearance: Formulation F2 appeared brown with
slight turbidity. The uniform appearance of the formulation
suggested proper dispersion of the herbal extract within the
serum system.

3.2 Homogeneity: The optimized formulation showed a
smooth and uniform consistency throughout the preparation.
No signs of lump formation, creaming, or phase separation
were observed during the evaluation period, indicating good
formulation stability.

3.3 Odour Stability: The characteristic Odour of the
formulation remained unchanged after 72h of storage. The
observation indicates adequate stability of the volatile
constituents present in the serum.

3.4 pH Determination: The pH of the optimized serum was
found to be 6, which falls within the acceptable range for
scalp application. The obtained pH suggests that the
formulation is compatible with the natural the natural pH of
the skin may minimize the risk of irritation upon topical use.

3.5 Viscosity: The viscosity of formulation F2, determined
using a Brookfield viscometer at 20 RPM, was recorded as
496.3 cP. The viscosity value indicated suitable consistency
of the serum, allowing easy spreading and convenient
application over the scalp surface (Fig. 4).

3.6 Spreadability Study:_The spreadability of the prepared
herbal serum was evaluated by determining the extent of
spreading between two glass slides. The formulation
exhibited good spreading behavior, with spread diameter of
5.5 c¢cm, 5.5 cm, and 5.6 cm recorded in three consecutive
trials. The average spreadability was calculated to be 5.55
cm.The obtained results indicate that the formulation
possesses suitable consistency and can be spread easily over
the scalp surface. Good spreadability is an important
characteristic for topical preparations, as it helps in uniform
distribution of the formulation and improves ease of
application as well as patient acceptability (Fig. 5).

3.7 Antifungal Activity by Agar Well Diffusion Method
The antifungal activity of the prepared herbal serum was
evaluated against Malassezia globosa using the agar well
diffusion method. Ketoconazole was used as the standard
antifungal agent for comparison. After incubation at 32-
35°C for 48-72h, antifungal activity was assessed by
measuring the diameter of the inhibition zone around each
well.

The formulated serum showed moderate antifungal activity
with ketoconazole produced a larger inhibition zone of 7
mm. No zone of the inhibition was observed with the base
formulation, indicating the absence of antifungal activity in
the formulation base alone. The observed antifungal effect
of the herbal serum may be associated with the presence of
phytoconstituents in the plant extract, which could
contribute to the inhibition of fungal growth (Fig. 6).
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Fig 6: (a) Growth of Malassezia globosa (b) Sample application in agar

3.8 Anti-Inflammatory Activity (Protein Denaturation
Assay)

The anti-inflammatory activity of the formulated herbal
serum was evaluated by the protein denaturation method
using egg albumin as the protein source. The assay was
based on the ability of the formulation to inhibit heat-
induced protein denaturation, which is considered one of the
mechanisms involved in inflammation. Diclofenac sodium
was used as the standard reference drug. The absorbance of
the samples was recorded at 660 nm using a
spectrophotometer, and the percentage inhibition of protein
denaturation was calculated. The standard Diclofenac
sodium showed strong anti-inflammatory activity with
92.06% inhibition, confirming the reliability of the
experimental method. Among the tested formulation, sample
2 (100mg) exhibited moderate anti-inflammatory activity
with 64.6% inhibition. However, sample 1 (150mg) and
sample 3 (50 mg) showed negative inhibition values,
indicating minimal of no significant anti-inflammatory
effect at those concentrations. The activity observed in
sample 2 may be related to the presence of
phytoconstituents in the herbal extract the help stabilize
proteins and reduce denaturation under inflammatory
conditions.

4. Conclusion

The present study successfully developed and evaluated a
herbal anti-dandruff hair serum containing Ziziphus
mauritiana leaf extract. The formulated serum showed
satisfactory physicochemical properties, including good
homogeneity, acceptable pH, suitable viscosity, and good
spreadability, indicating its suitability for topical scalp
application. The optimized formulation also demonstrated
moderate antifungal activity against Malassezia globosa and
appreciable anti-inflammatory activity in the protein
denaturation assay. The observed activities may be
attributed to the presence of bioactive phytoconstituents
such as flavonoids, tannins, alkaloids, and phenolic
compounds present in the plant extract. Overall, the findings
suggest that the developed herbal serum may serve as a safe
and effective natural alternative for the management of
dandruff and scalp irritation. Further stability studies and
clinical investigations are recommended to establish its
long-term safety and therapeutic effectiveness.
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