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Abstract: Jojoba, or Simmondsia chinensis (Link) C.K. Schneid, is a drought-tolerant evergreen shrub that is indigenous to
the Sonoran Desert regions of North America. Its seeds produce a special liquid wax called jojoba oil, which makes up
around 50-55% of the seed weight. Native Americans have long utilized this oil to treat wounds, skin conditions, sore
throats, obesity, and other illnesses. Its wax esters, sterols, tocopherols, flavonoids, and derivatives of simmondsin are
mainly responsible for the wide range of pharmacological activities that modern research has confirmed, including
antioxidant, anti-inflammatory, antimicrobial, wound-healing, anti-acne, antipsoriasis, and hepatoprotective effects. This
study highlights S. chinensis promise as a multipurpose medicinal and cosmetic agent while pointing out research needs by

summarizing existing knowledge on its botany, phytochemistry, medicinal qualities, safety profile, and uses.

Index Terms: Jojoba oil, wax esters, anti-inflammatory properties, phytochemistry, pharmacological actions, and wound

healing.

Introduction: Underutilized desert plants like Simmondsia chinensis are becoming more popular due to the growing need
for sustainable, natural remedies. Since the 1970s, jojoba oil—a liquid wax rather than a genuine triglyceride oil—has taken
the role of sperm whale oil in numerous formulations because of its stability, lubricity, and non-greasy feel. Jojoba oil
closely resembles human sebum. Folk medicine has applications in wound healing, immune system boosting, anti-obesity,
and skin and scalp care. Its medical competence is supported by numerous in vitro, in vivo, and newly developed ex vivo

human skin research, making it a useful tool in pharmacology, nutraceuticals, and dermatology.

Journal of Advance and Future Research (www.jaafr.org)

JAAFR2604807



http://www.jaafr.org/

© 2026 JAAFR | Volume 4, Issue 4 April 2026 | ISSN: 2984-889X | JAAFR.ORG

Jojoba shrub in natural habitat with evergreen

leaves and yellow flowers.

Close-up of male Simmondsia chinensis flowers Jojoba branch with young female flowers

Jojoba branch with fruits Jojoba seeds and fruits on branches.
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Description and Distribution: Simmondsia chinensis is the sole species in the Simmondsiaceae family (formerly placed in

Buxaceae or Euphorbiales).

) Structure: Usually a dense, rounded, multi-stemmed shrub that grows to a height of 1-2 m, but in more suitable
locations, it can reach up to 3 m. It is renowned for its lengthy lifespan and exceptional resilience to drought.
. Leaves: Distinctive glaucous gray-green color and are thick, leathery, and waxy. They are positioned in opposition

to one another to help with the harsh desert sun.

o Flowers (March—-May): Simmondsia chinensis has distinct male and female plants since it is dioecious:
> Female Flowers: Usually carried singly in the leaf axils, these flowers are small and pale green.
> Male flowers: Grouped and have a yellowish-green color.

They both have no petals.
. Fruits (April-July): The fruit is a 1-2 cm long, ovoid, acorn-shaped capsule with three angles. When they are
young, they are green; when they gets mature, they turn brown.

° Seeds: One to three dark brown seeds (nuts) with a high concentration of liquid wax are included in the capsule.

Ecological Framework:
° Adaptation: The plant can withstand severe drought because to its vast, deep taproot system, which can reach

depths of at least 15 meters.

o Pollination: Although the flowers appear in the spring, then also it is wind, not insects, which is responsible for
pollination.
o Habitat: It can tolerate temperatures ranging from -1°C to 55°C and grows in arid regions with only 250-400 mm

of annual rainfall. It is indigenous to the Sonoran Desert in the southwestern United States and Northern Mexico. At
elevations of up to 1,500 meters, it flourishes in chaparral, washes, and dry slopes. Due to its economic value, it is currently
grown all over the world, including in the USA, Israel, Egypt, Argentina, and India.

Phytochemical Composition: 48-55% of the liquid wax found in jojoba seeds is made up of >97-98% wax esters of
alcohols and long-chain monounsaturated fatty acids (C20-C24), with trace amounts of sterols, tocopherols, flavonoids,
lignans, and cyanogenic glycosides. Because it doesn't contain glycerides like other plant oils, it has remarkable oxidative
stability.

Table 1: Major wax esters in jojoba oil (representative structures)

Compound Key components

Docosenyl eicosenoate | C22 alcohol + C20 acid

Eicosenyl eicosenoate | C20 alcohol + C20 acid

Eicosenyl docosenoate | C20 alcohol + C22 acid

Docosenyl docosenoate | C22 alcohol + C22 acid
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Pharmacological Activities:

° Antioxidant Activity: Jojoba oil and seed extracts use phenolics, flavonoids, and tocopherols to scavenge radicals.
Seed residue ethanol extracts have ICso values, which indicate strong anti-oxidative stress activity.

o Wound Healing and Anti-Inflammatory Activity: In ex vivo human skin models, topical jojoba wax lowers LPS-
induced pro-inflammatory cytokines (IL-6, IL-8, and TNF-a) by about 30%; emulsification increases this to levels similar to
dexamethasone. It increases the production of pro-collagen Ill, hyaluronic acid, and TGF-B3 via promoting extracellular
matrix remodeling. Accelerated wound closure and decreased inflammation in acne/psoriasis models are confirmed by both
conventional and contemporary research.

. Antiviral and Antimicrobial Properties: Bacillus subtilis, Proteus species, and Staphylococcus aureus are all
susceptible to the antibacterial actions of jojoba oil (MIC 12.5 mg/mL). Without the use of simmondsin, it prevents the
formation of HSV-1 plaque (ECso ~0.96 pg/mL). In certain tests, antifungal activity is either minimal or nonexistent.

. Other Activities: Simmondsin and polyphenols have been shown to have hepatoprotective (against paracetamol
toxicity), anti-hyperglycemic, antipyretic, analgesic, and anti-obesity (by suppressing hunger) properties. Preliminary

research has shown that angiogenesis inhibition may have anticancer potential.

Table 2: Summary of key pharmacological activities

Activity Key findings / Models References (examples)
Antioxidant Radical scavenging; ICso ~219 mg/L Seed residue extracts
Anti-inflammatory | IL-6/IL-8/TNF-a (~30-60%) Ex vivo human skin
Antimicrobial Effective vs. Gram+ bacteria In vitro MIC assays
Wound healing 1 Collagen, faster closure In vitro / animal
Antiviral (HSV-1) Plaque inhibition (ECso 0.96 pg/mL) Cell culture
Hepatoprotective Protects vs. paracetamol Rat models

Safety and Toxicity: Topical use is typically safe (most trials show no irritation; cosmetics are CIR-approved).
Simmondsin (appetite reduction, potential hepatotoxicity at high doses) and erucic acid (possible cardiotoxicity) make oral
consumption unsuitable. Rarely does allergic contact dermatitis occur. For cutaneous usage, there have been no reports of

systemic harm.

Industrial and Pharmaceutical Uses: Due of its sebum-like qualities and barrier function, jojoba oil is frequently used in
cosmetics (moisturizers, sunscreens, and anti-acne compositions). Anti-inflammatory creams, wound ointments, and
transdermal administration are examples of pharmaceutical applications. Biofuels, surfactants, and high-temperature
lubricants are all used in industry. Animal feed that is high in protein is made from detoxified seed meal.

Conclusion and Future Prospects: Strong phytochemical and pharmacological data supports Simmondsia chinensis
significant therapeutic efficacy, especially in dermatological and inflammation-related conditions. Stability and

biocompatibility are supported by its distinct wax chemistry. Standardized clinical studies, the molecular mechanisms of
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wax esters and simmondsin, better formulations for increased bioavailability, and sustainable cultivation to satisfy
worldwide demand should be the main topics of future research. For evidence-based natural medicine, jojoba is a promising

"desert gold."
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