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ABSTRACT 

The rising demand for natural cosmeceuticals is primarily attributed to their minimal side effects 

and their potential as alternatives to synthetic drugs. Numerous plant-derived compounds have been 

identified with properties beneficial for skin care, including whitening, anti-aging, and anti-wrinkle 

effects, as shown in the graphical abstract. This review comprehensively evaluates the efficacy of various 

herbal remedies for wrinkle treatment, drawing evidence from clinical studies, experimental research, 

and traditional practices. The study is aimed to identify medicinal plants with substantial scientific 

support for their therapeutic benefits, particularly in wrinkle reduction. An extensive literature search 

was conducted using databases such as PubMed, Google Scholar, Scopus, Web of Science, and 

ScienceDirect. The Plant List database was also consulted to confirm the scientific names, plant families, 

traditional uses, and active constituents of each plant. The analysis revealed 23 plant species from 

19 different families that are traditionally used for managing symptoms of premature aging, including 

wrinkles and pimples. These plants were reviewed for their mechanisms of action, bioactive constituents, 

availability, and potential applications in cosmetic formulations. Scientific studies have confirmed that 

phytoconstituents possess anti-inflammatory, photoprotective, and anti-wrinkle properties, with proven 

inhibitory effects on wrinkle-related enzymes such as elastase and collagenase. Key botanicals such as 

Diospyros kaki, Ipomoea carnea, Calendula officinalis, Ocimum basilicum, and Moringa oleifera have 

shown significant cosmeceutical potential. Overall, the findings suggest that phytoconstituents from 

medicinal plants represent promising and potentially superior alternatives to synthetic agents for the 

development of effective anti-wrinkle treatments. 
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1. Introduction  

The human body's largest organ is the skin, which serves 

three vital roles: protecting the body from outside threats, 

acting as a thermostat, and assisting with sensory feedback. 

The major sign of aging skin, which appears visibly 

as wrinkles, develops as a result of chronological aging 

and environmental exposures. The factors behind intrinsic 

aging are influenced by genetic factors, hormonal changes, 

metabolic processes, and oxidative stress imbalance. 

In contrast, extrinsic aging is primarily caused by UV radiation 

and pollution, which are exacerbated by smoking habits, 

inadequate nutrition, and stress exposure. UVB radiation, in 

particular, functions as the primary environmental factor in 

skin aging because it produces reactive oxygen species that 

cause oxidative stress, coupled with tissue inflammation and 

degradation of the collagen and elastin matrix [1],[2].  

Oxidative stress activates the production 

of inflammatory cytokines and matrix metalloproteinases 

(MMPs), resulting in collagen fiber breakdown, reduced skin 

elasticity, and wrinkle formation. Skin structure 

and resilience are impaired because fibroblasts malfunction 

and reduce their production of glycosaminoglycans (GAGs) 

and proteoglycans (PGs). Chronic molecular and cellular 

changes in skin tissue result in fine wrinkles, accompanied 

by deep wrinkles, decreased skin stiffness, and reduced 

elasticity [3]. 

Standard methods of anti-aging therapy, which combine 

chemical treatments with lasers and synthetic topical 

medications, demonstrate some benefits but also produce 

negative effects and high costs, offering a limited long-term 

impact [4],[5]. New interest continues to grow regarding the 

development and implementation of natural, safer, and 
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more effective treatment solutions [6],[7]. 

Phytoformulations obtained from plant sources show 

promise as medical treatments that support both wrinkle 

prevention and treatment. The skin-rejuvenating properties, 

anti-collagenase, and anti-inflammatory effects, along with 

the antioxidant properties of flavonoids, polyphenols, 

terpenoids, and alkaloids, make these phytochemicals highly 

potent. The natural compounds demonstrate multiple health 

benefits, which include stress reduction and MMP inhibition as 

well as collagen stimulation and overall skin health 

maintenance [8],[9]. 

Recently, consumer preference has shifted markedly 

toward natural and plant-based cosmeceuticals, driven 

by concerns about the detrimental effects and long-term 

safety of synthetic substances. Natural products are 

frequently regarded as safer, more biocompatible, 

and environmentally sustainable alternatives. This transition 

has led to an increasing interest in herbal formulations for 

dermatological purposes, particularly in combating signs of 

skin aging, including wrinkles, fine lines, and reduced 

elasticity [10]. Skin aging is a complex biological process 

affected by intrinsic factors (genetic and chronological 

aging) and extrinsic factors (environmental influences such as 

UV radiation, pollution, and lifestyle choices). Wrinkles, a 

significant indicator of aging, are primarily attributed to the 

deterioration of dermal structural proteins, including 

collagen and elastin, which are frequently facilitated by 

enzymes such as collagenase and elastase [11]. Research 

indicates that oxidative stress and chronic inflammation 

intensify these effects, hastening skin aging [12]. Ocimum 

basilicum exhibits anti-inflammatory and antioxidant 

qualities that are good for skin health [13], while Calendula 

officinalis has been shown to encourage collagen synthesis. 

Similarly, in vitro and in vivo studies have shown that Moringa 

oleifera and Diospyros kaki have anti-wrinkle 

and UV-protective properties [14],[15]. 

The objective of this review is to present a comprehensive 

analysis of several studies conducted in relation to anti-

wrinkle formulations that include natural components, 

employing a literature study technique. It is expected that 

this review will provide an in-depth understanding of the most 

recent advancements in this area and serve as a solid 

foundation for future research on more effective cosmetics 

and novel anti-wrinkle skin care products. To prevent data 

duplication, three reviewers separately extracted the data 

before the final paper selection was made. 

In addition to exploring new cosmetic compounds, 

extensive research is being conducted to increase 

the bioavailability of cosmetic products. This emphasis 

stems from the fact that many phytoconstituents, although 

they have been shown to have pharmacological potential, do 

not always penetrate the skin well or remain stable when 

applied topically. To address these issues, researchers are 

exploring advanced formulation techniques, including 

nanoemulsions, liposomes, solid lipid nanoparticles, and 

other carrier systems, to enhance the efficacy of active 

substances and facilitate their targeted delivery. These new 

methods not only make phytoformulations more potent in 

treating skin problems, but they also help make topical 

therapies for wrinkles and other symptoms of skin aging 

safer and more effective. 

This review highlights the significant potential 

of medicinal plants and their phytoconstituents 

in the treatment of wrinkles and skin aging. They are 

effective natural substitutes for synthetic agents 

due to their anti-inflammatory, antioxidant, and enzyme-

inhibitory qualities, which are supported by scientific 

evidence. Using these botanicals in topical formulations 

presents a viable strategy for creating anti-wrinkle 

cosmeceuticals that are both safe and effective. 

1.1. Factors involved in the development of wrinkles  

One of the most obvious and early signs of skin aging is 

the appearance of wrinkles, which are caused by a complex 

interaction between extrinsic and intrinsic factors [16]. 

While the complete pathophysiology of wrinkle formation 

remains to be fully elucidated, research indicates that 

nearly 90% of wrinkles are attributed to prolonged 

and unprotected exposure to ultraviolet (UV) radiation, 

commonly known as photoaging. Excessive reactive oxygen 

species (ROS) produced by UV rays penetrating the skin 

cause oxidative stress (OxS), a major cause of skin aging. 

Pro-inflammatory cytokines, such as interleukins (ILs) 

and tumor necrosis factor-alpha (TNF-α), are upregulated as 

a result of ROS-induced oxidative stress. Matrix 

metalloproteinases (MMPs), specifically MMP-1, MMP-3, and 

MMP-9, are activated by these inflammatory mediators and 

break down key structural proteins in the extracellular 

matrix (ECM), particularly collagen and elastin. 

As these ECM components gradually degrade, the skin loses 

its elasticity, hydration, and structural integrity, which 

eventually leads to the appearance of deep wrinkles 

and fine lines, as shown in Fig. 1 [17]. 

 

Fig. 1. Understanding the formation of skin aging [18]. 
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Several external lifestyle and environmental factors, 

in addition to UV exposure, significantly accelerate 

the development of wrinkles. These include poor skin care 

practices, pollution in the environment, poor eating habits, 

and tobacco use, which is particularly linked to smoker's 

wrinkles, which are characterized by deep perioral lines 

and dry, lifeless skin. Smoking accelerates the aging process 

by increasing oxidative stress, reducing skin perfusion, 

and impairing collagen production. 

Effective anti-wrinkle treatments must therefore take 

a multifactorial approach, combining substances that inhibit 

MMP activity and lower the mRNA expression of ILs and MMPs 

with antioxidant and anti-inflammatory agents. In order 

to prevent or lessen wrinkles comprehensively, strategies 

must also take into account sun protection, pollution 

shielding, lifestyle changes, and nutritional support [19], [2].  

1.2. Anti-wrinkle approaches to prevent wrinkles  

 Tomas et al. (2025) demonstrated that inhibiting 

inflammation is an effective approach for slowing the signs of 

aging. The herbal extract can restrict or minimize ROS 

generation by suppressing MMP-2 activity, along with 

a consequent increase in collagen production [20]. 

Furthermore, in this review, herbal formulations were found 

to have anti-wrinkle properties. Many plant extracts have 

demonstrated anti-wrinkle efficacy through antioxidant 

mechanisms. Numerous studies have demonstrated that these 

extracts exhibit antioxidant activity, which is also utilized as 

an anti-inflammatory agent and for inhibiting collagenase and 

elastase, thereby resulting in superior anti-wrinkle 

properties. Another study showed superoxide-scavenging 

activity as a wrinkle-prevention strategy [20]. New treatment 

strategies are being investigated to avoid the production of 

reactive oxygen species, which can cause skin damage due to 

atmospheric factors. Sunscreens are another option for 

shielding the skin from UV radiation. 

1.3. Importance of phytoconstituents in cosmeceuticals for 

treating wrinkles 

 Synthetic substances are commonly used as key 

components in cosmetic products; however, there has 

been a recent trend towards incorporating various natural 

compounds as primary active ingredients in cosmetology. 

The discovery and utilization of new natural sources 

and their extracts in cosmetics and cosmeceuticals have 

drawn attention in the skincare industry recently. 

Cosmetics have been used to maintain skin health 

and hygiene since ancient times. However, the modern 

concept of using cosmetics encompasses not only keeping 

skin healthy but also treating various skin-related 

conditions and slowing down the aging process. 

The pharmacologically active components of many 

medicinal plants, including alkaloids, lignin, tannins, 

terpenoids, polyphenols, and flavonoids, which are 

generally referred to as phytochemicals, are thought 

to have positive benefits for skin health. Herbal extracts 

have been used much more frequently in the past few 

decades [21]. Phytochemical compounds derived from 

plants have garnered the interest of both scientists 

and the general public due to their ability to enhance both 

the quantity and quality of life [22].  

 

1.4. Need for natural anti-wrinkle topically applied 

formulations  

The topical route has several benefits over other routes, 

including continuous medication or  phytoconstituent 

delivery, fewer side effects, improved patient compliance, 

and avoidance of hepatic first-pass effects [23]. Although 

the stratum corneum serves as the skin's primary barrier, it 

also prevents dehydration and hinders the absorption of 

many medications. The stratum corneum's intercellular 

lipids are essential for creating the skin's permeability 

barrier. Researchers are currently developing skin 

treatments that remain primarily on the surface and do not 

penetrate the body, targeting the stratum corneum, viable 

epidermis, and skin appendages [24]. Researchers have 

observed that topical tretinoin and isotretinoin reduce the 

roughness, sallowness, and coarse and fine wrinkles 

associated with photoaging [25]. Topical sunscreen 

application is the suggested strategy for successfully 

reducing UV radiation exposure and the risk of sunburn on 

the skin [26]. Reducing the activity of free radicals is one of 

the many strategies to stop the aging process of the skin. 

Antioxidants are substances that can be utilized to stop 

the activity of free radicals [27]. Polyphenols, flavonoids, 

and phenolic acids found in plants and marine algae have 

been generally shown to possess anti-aging properties, 

including antioxidant activity and anti-wrinkle effects [28]. 

Specific methods employ topically applied agents that 

penetrate the cutaneous tissues to protect and heal them 

from the inside out, including anti-aging, antioxidant, 

anti-wrinkle, and anti-inflammatory components [29]. 

2. Materials and Methods 

The following electronic databases were used in this 

review: PubMed, Google Scholar, Web of Science, 

and Scopus. The search strategy used the following terms: 

"anti-wrinkles AND phytoconstituents AND formulation”, 

"medicinal plants AND antioxidant AND ROS inhibition”, 

"traditional uses AND wrinkles AND collagenase inhibition", 

and "elastase inhibition AND medicinal plants AND 

anti-wrinkles", and "botanical extract AND anti-wrinkles”. 

This strategy was employed to gather relevant data from 

numerous research studies on various anti-wrinkle 

formulations and the application of natural compounds with 

anti-wrinkle properties. The purpose of this review is to help 

researchers better understand the current context and 

findings, so that they may serve as a strong basis for future 

research. Only national and international journals that were 

significantly related to the research topic were included in 

this study due to its extremely selective inclusion criteria. 

To assure the currentness of the material provided, we have 

incorporated articles that were published between 2009 and 

2023, or during the last fifteen years. 

2.1. Data screening and categorization of information  

After identifying research and review papers discussing 

the application of medicinal plants in the treatment 

of wrinkles, 159 scientific articles were selected from 

the database. Subsequently, a total of 70 documents were 

excluded that did not meet the criteria for this review, 

as shown in Fig. 2. Finally, 89 articles were chosen that 

contained data on the use of anti-wrinkle agents. 
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Fig. 2. Diagram showing process scheme used to select 

scientific papers for this review. 

3. Results 

Numerous processes, including OxS, inflammation, 

changes in the extracellular matrix, and a decline in skin cell 

renewal, contribute to skin aging [29]. Collagenase 

and elastase are specific types of MMPs that target collagen 

and elastin. A naturally occurring glycosaminoglycan called 

hyaluronic acid (HA) supports the hydration and flexibility of 

the skin [30]. This results in reduced levels of fibers 

and collagen type VII (Col-7), which compromises the bond 

between the epidermis and dermis, resulting in skin that 

appears aged. The aging of the skin involves various changes 

caused by both internal factors (such as how our cells 

function, genetic changes, and hormonal fluctuations) 

and external factors (including pollution, chemicals, UV rays, 

and toxins). UVB radiation promotes the generation of ROS. 

Long-term exposure to UV radiation typically leads to an 

increase in ECM degradation. UV radiation can activate an 

enzyme called matrix metalloproteinase, which is responsible 

for breaking down components of the ECM, such as collagen 

and elastin. However, if the skin is subjected to photoaging 

stress, the accumulation of ROS can indirectly activate skin 

enzymes that break down collagen and elastin, such as 

collagenase and elastase. Thus, the production of collagenase 

and elastase stimulates early skin aging, which looks like deep 

furrows, freckles, sallowness, and wrinkles, as shown in 

Fig. 3. Fibroblasts and proteins, such as collagen and elastin, 

make up the extracellular matrix (ECM), the skin's supporting 

 

Fig. 3. Molecular mechanism behind wrinkles. 

layer. The most prevalent protein structure in the human 

dermis layer, collagen, gives the skin its tensile strength. 

However, elastin, a network of fibers found in connective 

tissue, provides the skin with its elastic recoil characteristic. 

Elastin and collagen are vital for the skin, playing a critical 

role in preserving its elasticity, plumpness, integrity, 

flexibility, and youthful appearance [5]. 

3.1. Free radicals' role in the formation of wrinkles  

Metabolic processes within cells continuously generate 

ROS. However, excessive accumulation of these species may 

result in OxS and damage various biological components, 

such as lipids, proteins, and DNA. Herman's theory of aging, 

the free radical theory, posits that free radicals derived 

from oxygen are responsible for age-related damage. This 

theory has historically been one of the most widely accepted 

and popular explanations for the aging process. The 

theoretical framework commonly referred to as the "OxS 

theory of aging" is centered on the role of ROS, which is 

known to generate oxidative stress. This theory posits that 

both free radicals and non-radical ROS play crucial roles in 

the aging process. The thickening of the outer skin layer 

mainly leads to wrinkles, and ROS can significantly 

contribute to the formation of wrinkles by promoting the 

release of MMP and pro-inflammatory cytokines, while also 

breaking down extracellular matrix proteins. Exposure to UV 

radiation greatly accelerates the skin aging process [31]. 

Photo-oxidative stress in the skin induced by reactive 

oxygen species from sun radiation is considered the principal 

pathogenic process that destroys extracellular matrix 

proteins, leading to wrinkle formation. Additionally, OxS can 

increase the production of elastin mRNA in skin cells, 

resulting in changes to the skin that make it less elastic 

when exposed to UVR. Additionally, OxS causes dryness, 

elasticity loss, and an increase in wrinkles [32]. 

 

Fig. 4. Mechanism of action of phytoconstituents to 

manage wrinkles. 

3.2. Important phytoconstituents to prevent wrinkles  

It may be beneficial to use active phytoconstituents 

to counteract the adverse effects of ultraviolet radiation. 

High molecular weight polyphenols, flavonoids, and phenolic 

acids are important groups of useful phytoconstituents. 

Nature contains phenolic acids, including hydroxycinnamic 

acid and hydroxybenzoic acid. Tannins are large molecules 

made of polyphenols that help fight wrinkles, including 

substances like gallic acid, epicatechin, cyanidin  

3-glucoside, catechin, kaempferol, chlorogenic acid,  

β-carotene, quercetin, myricetin, kaempferol, apigenin, 

curcumin, resveratrol, licorice, silymarin, phenolics, 
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isoflavone, flavonoids, linalool, α-pinene, trans-anethole, 

gamma-mangostin, and alpha-mangostin. The steps for their 

prevention can be understood with the help of Fig. 4. Several 

phytoconstituents have been chosen, and their 

comprehensive profiles have been supplied. Table 1 

illustrates the mechanism of action of phytoconstituents 

when applied topically, and their chemical compound shown 

in Fig. 5. [31]. Facial wrinkles, particularly in the mouth or 

eyes, are a significant concern for maintaining a youthful 

appearance. Phytoextracts, rich in bioactive components, 

are more effective in wrinkle treatment and have fewer side 

effects than many synthetic anti-wrinkle chemicals, making 

them widely used in topical formulations due to their 

antioxidant and anti-wrinkle properties.  

Table 1. Phytoextract-based formulations with mechanisms of action to prevent wrinkles. 

Sr. 

no. 

Plant name 

(Botanical 

name) 

Family Plant’s 

part used 

Active 

(Phytoconstituents) 
Therapeutic use Type of 

formulation 

Mechanism of 

action 

Ref. 

01 Diospyros 

kaki L. 

(Persimmon 

Fruits) 

Ebenaceae Fruit Uronic acid 

Galacturonic acid 

p-Coumaric acid 

Ferulic acid 

Gallic acid (Fig.5, 

compound 1) 

Anti-wrinkle Emulgel Antioxidant activity 

Elastase, 

collagenase 

enzymes inhibitory 

activities 

[32] 

02 Ipomoea 

carnea 

(Bush 

Morning 

Glory) 

 

Convolvulac

eae 

leaves 1,2,4-Butanetriol  

(Fig. 5, compound 2) 

Anti-wrinkle Cream Antioxidant activity 

Inhibition of UVB 

radiation 

Enhances the level 

of protein content 

Increases the level 

of superoxide 

dismutase and 

catalase activity 

[25], 

[33] 

 

03 Calendula 

officinalis 

(marigold) 

Compositae Flowers Flavonoids – quercetin 

(Fig. 5, compound 3) 

Rutin 

Glycosides of 

sesquiterpene and 

triterpenes 

Essential oil – a-pinene 

(Fig. 5, compound 4)  

Sabinene 

Geraniol (Fig. 5, 

compound 5) 

Anti-wrinkle 

 

Cream Anti-inflammatory 

properties 

Resists the 

absorption of UVB 

radiation 

Antioxidant activity 

 

[34], 

[35] 

04 Ocimumbasil

icum L. 

(basil) 

Lamiaceae Leaves Linalool (Fig. 5, 

compound 6) 

Anti-wrinkle Cream The DPPH free 

radical scavenging 

method is employed 

to assess 

antioxidant activity 

[36], 

[6] 

05 

 

Moringa 

oleifera 

(drum stick) 

Moringaceae Seeds Kaempferol (Fig. 5, 

compound 7) 

Quercetin 

Moringinie 

Niazirin (Fig. 5, 

compound 8)  

Niazinine A 

 

Anti-wrinkle 

Fine lines 

Cream Inhibits the loss of 

elastin and collagen 

Makes the skin look 

younger by 

rejuvenating skin 

photo-damage 

Antioxidant 

[37], 

[38] 

06 Helianthus 

annuus 

(sunflower) 

Asteraceae Seeds Alpha-tocopherol (Fig. 

5, compound 9) 

Anti-wrinkle Cream Absorbs UV rays 

Antioxidant 

[40], 

[41], 

[42] 

07 Coriandrum 

sativum 

(coriander) 

Apiaceae Seeds Linalool 

Alpha Pinene 

 

Anti-wrinkle 

Anti-inflammatory 

Lipid 

Nanoparticles 

Inhibition of 

collagenase, 

elastase and 

hyaluronidase 

[43], 

[44] 

08 Punica 

granatum 

(pomegranate) 

Lythraceae Peel Flavonoids, 

Polyphenols 

Catechin (Fig. 5, 

compound 10) 

quercetin ellagitannin 

epicatechin 

gallotannin 

Anti -wrinkle Cream Stimulates the 

collagen production   

Anti-elastase activity 

Prevents ultraviolet 

radiation 

Antioxidant 

Absorbs the UV rays 

[45], 

[46], 

[47] 

 

http://www.theplantlist.org/tpl1.1/record/kew-136820
http://www.theplantlist.org/tpl1.1/record/kew-136820
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09 Tageteserecta 

L (marigold) 

Asteraceae Flowers Flavonoids -quercetin 

 

Anti-wrinkle Nanoemulsion Antioxidant 

DPPH, reducing power 

Superoxide radical 

scavenging activity. 

[48] 

10 Oryza sativa 

(Rice bran) 

Poaceae Seeds (Rice 

husks) 

γ-Oryzanol 

Ferulic acid (Fig. 5, 

compound 11) 

Phytic acid (Fig. 5, 

compound 12) 

 

Anti-wrinkle Nanoemulsion Antioxidant 

Stimulating human 

fibroblast growth 

MMP-2 Inhibition 

Protection from UV 

radiation 

[49], 

[50], 

[51] 

 

11 Azadirachta 

indica 

(neem) 

Meliaceae Seed, leaf Catechin  

Phenols  

Gallic acid 

 

Anti-wrinkle Cream Antioxidant 

Increases type I 

elastin and 

procollagen 

Inhibits DPPH 

[52], 

[53] 

12 Garcinia 

mangostana 

(mangosteen) 

Clusiaceae Peel Garcinone C (Fig. 5, 

compound 13) 

Garcinone D (Fig. 5, 

compound 14) 

Gamma-mangostin 

(Fig. 5, compound 15)  

Alpha-mangostin 

(Fig. 5, compound 16) 

Anti-wrinkle Cream Antioxidant DPPH, 

ABTS, ferric reducing 

Hydroperoxide 

scavenging 

Enzymatic activity: 

anti-hyaluronidase, 

anti-elastase, and 

anti-collagenase 

[54], 

[55] 

13 Curcuma 

longa 

(turmeric) 

Zingiberaceae Rhizomes Curcumin (Fig. 5, 

compound 17) 

Photoprotection 

Anti-inflammatory 

Cream Inhibits reactive 

oxygen species, an 

antioxidant 

[56] 

14 Ginkgo 

biloba L. 

(ginkgo) 

Ginkgoaceae Leaves Kynurenic acid (Fig. 5, 

compound 18) 

Protocatechuic acid 

(Fig. 5, compound 19) 

p-Hydroxy 

Gallic acid 

Benzoic acid (Fig. 5, 

compound 20) 

Ginkgolic acid (Fig. 5, 

compound 21) 

Anti-wrinkles Cream Inhibits free radicals 

Antioxidant 

Anti-photo-damages 

Increased collagen 

degradation 

Decreased MMP-1 

expression 

[57] 

15 Clausena 

harmandiana 

(Song Fa) 

Rutaceae Leaves trans-Anethole (Fig. 5, 

compound 22) 

Anti-wrinkle Microemulsion Enzymatic activity 

of anti-collagenase, 

elastase 

[58] 

16 Silybum 

marianum L. 

(cardus 

marianus, 

milk thistle) 

Asteraceae Fruit Silymarin 

Silybin a and b 

Isosilybin a and b 

Silychristin and 

Isosilychristin 

Silydiamin 

Anti-wrinkle Cream 

 

Inhibition of ROS 

Increase in 

elasticity. 

[59], 

[60], 

[61] 

17 Acmella 

oleracea (L.) 

(toothache p

lant) 

Asteraceae Roots and 

aerial part 

of the 

plant 

Spilanthol Anti-wrinkles 

Anti-inflammatory 

Emulsion Antioxidant 

inhibits facial 

muscle 

contractions 

[62], 

[63] 

18 Citrus 

reticulata 

Blanco 

(Tangerine) 

Rutaceae Peel Phenolic 

Flavonoids 

Anti-wrinkle Cream Enzymatic activity: 

Anti-collagenase 

and anti-elastase 

Antioxidant. 

[64] 

19 Solanum 

lycopersicum 

Mill. 

(tomatoes) 

Solanaceae Fruit Polyphenols 

Vitamin C (Fig. 5, 

compound 23) 

Lycopene 

Anti-wrinkle Cream Antioxidant 

Inhibition of free 

radical damage 

In vitro elastase 

inhibitory assay. 

[65], 

[66] 

20 Veronica 

officinalis 

(speedwell) 

Plantaginaceae whole 

plant 

Verbascoside (Fig. 5, 

compound 24) 

Anti-wrinkle Cream 

 

[67] 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/catechin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/gallic-acid
https://in.search.yahoo.com/search;_ylt=AwrKAiPG4LBl.oAPay67HAx.;_ylu=Y29sbwNzZzMEcG9zAzEEdnRpZAMEc2VjA3Ny?type=E210IN826G0&fr=mcafee&ei=UTF-8&p=Clusiaceae+wikipedia&fr2=12328
http://www.theplantlist.org/tpl1.1/record/kew-334053
http://www.theplantlist.org/tpl1.1/record/kew-334053
https://in.search.yahoo.com/search;_ylt=AwrKEscvTx5mQg4OlBu7HAx.;_ylu=Y29sbwNzZzMEcG9zAzIEdnRpZAMEc2VjA3Ny?type=E210IN826G0&fr=mcafee&ei=UTF-8&p=Ginkgoaceae+wikipedia&fr2=12328
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21 Anacardium 

occidentale L

. (cashew 

Tree) 

Anacardiaceae Leaves 
Flavonoid-quercetin 

Phenolic compounds- 

chlorogenic acid 

Rutin (Fig. 5, 

compound 25) 

Anti-wrinkle Cream Anti-Collagenase 

Inhibition of 

Reactive oxygen 

species 

[68], 

[69] 

22 lsatis 

indigotica  

Cruciferae Leaves 
3,4,5-

Trimethoxycinnamic 
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Fig. 5. Chemical compounds with anti-wrinkle potential isolated from traditional plants are named as 1. Gallic acid,  

2. 1,2,4-butanetriol, 3. Quercetin, 4. Alpha-pinene, 5. Geraniol, 6. Linalool, 7. Kaempferol, 8. Niazirin, 9. Alpha-tocopherol,  

10. Catechin, 11. Ferulic acid, 12. phytic acid, 13. Garcinone C, 14. Garcinone D, 15. Gamma-mangostin, 16. Alpha-mangostin,  

17. Curcumin, 18. kynurenic acid, 19. Protocatechuic acid, 20. Benzoic acid, 21. Ginkgolic acid, 22. Trans-anethole, 23. Vitamin C, 

24. Verbascoside, 25. Rutin, 26. 3,4,5-trimethoxycinnamic acid, 27. Eicosanyl caffeate, 28. Docosyl caffeate. 

 

3.2.1. Diospyros kaki L.  

Persimmon (Diospyros kaki) is a well-known and widely 

grown fruit in the Ebenaceae family. Its pulp contains ferulic 

acid, p-coumaric acid, gallic acid, and several bioactive 

polyphenols. Additionally, carotenoids, including 

cis-mutatoxanthin, antheraxanthin, zeaxanthin, neolutein, 

cryptoxanthins, α-carotene, β-carotene, and fatty acid 

esters of β-cryptoxanthin, are noted. Persimmons are 

known to possess several physiological qualities, including 

antioxidant activity, due to these active components. 

However, few studies have examined the pharmacological 

effects of persimmon’s high-molecular-weight components, 

especially polysaccharides. It has been demonstrated that 

polysaccharides extracted from persimmon fruit and 

leaves possess medicinal properties, including antioxidant 
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activity. Human dermal fibroblasts were used to evaluate 

the anti-wrinkle properties of the test sample. The assay 

verified that the anti-wrinkle activity assessment 

concentrations were not cytotoxic. Numerous medicinally 

active substances, including organic acids, polyphenols, 

flavonoids, terpenoids, and polysaccharides, are found 

in persimmon. Persimmon fruit pulp showed antioxidant 

and elastase, collagenase enzymes inhibitory activities [33]. 

3.2.2. Ipomoea carnea  

Ipomoea carnea herbal cream (FIHC) at 50 and 100 mg 

dosages did not significantly alter the reversal of UVB 

damage as observed in the preceding weeks. FIHC cream at 

a high dose of 200 mg was sufficient to minimize 

UVB-induced damage to the dorsal skin surface (G6). 

The research found that the extract from I. carnea leaves 

has significant antioxidant properties, which can help 

prevent premature skin aging and cellular damage. 

In this study, a herbal cream was prepared and showed 

protection against UVB radiation-induced skin burns. 

The cream demonstrated a consistent and effective 

ameliorative effect on skin burns induced by UVB radiation, 

with its efficacy increasing alongside higher concentrations 

of the extract. The cream also maintained the levels 

of certain enzymes and other substances after treating skin 

damaged by UVB, indicating that it can help mitigate 

the harm caused by UVB. The cream was tested on rats 

exposed to UVB radiation and was found to reduce sunburn 

significantly. 

3.2.3. Calendula officinalis 

Calendula is a member of the composite family 

and contains a significant amount of saponins, volatile 

essential oils, and other compounds. It can protect the skin 

from UV rays. Its properties have increased interest 

in the use of this material in the cosmetic sector [71]. 

This study showed the potential of calendula essential oil 

as an antioxidant in skin care treatments that can minimize 

or prevent OxS, and slow down the wrinkling process [35]. 

Bioactive and free radical-scavenging substances found 

in calendula extract can interact with ROS to either 

eliminate them or reduce their harmful effects. Alpha-

tocopherol, ascorbic acid, vitamin E, vitamin C, quercetin, 

beta-carotene, and amino acids are examples of these 

bioactive substances, also known as antioxidants [72]. It was 

found that the calendula essential oil-loaded formulation 

could induce skin tightness, which prevents skin damage and 

delays the aging process, including the development of 

wrinkles. They also showed improvements in some elastic 

and viscoelastic parameters. Carotenoids and other 

components present in calendula extract may be responsible 

for the significant increase in viscoelasticity, glycosides of 

sesquiterpenes, saponins, triterpenes, flavonoids, etc. [73]. 

3.2.4. Ocimum basilicum 

Ocimum basilicum cream was formulated to treat acne 

vulgaris, a common disorder impacting both adults 

and children. Anti-acne lotions derived from crude plant 

extracts have traditionally been employed for their 

antibacterial and antioxidant properties to alleviate 

inflammation associated with acneiform signs [74]. All parts 

of this plant, from the roots to the seeds, have various 

medical properties. Ocimum basilicum exhibits anti-aging 

and antioxidant properties, and can help remove dead skin 

cells [75]. The antioxidant capacity of O. basilicum essential 

oil was assessed. The essential oil demonstrated 

anti-wrinkle benefits when evaluated for antioxidant 

activity via DPPH free radical scavenging [37].  

3.2.5. Moringa oleifera 

The Moringa oleifera seed oil contains a high 

antioxidant content. A nanoemulsion of Moringa oleifera 

seed oil was formulated and demonstrated efficacy as an 

anti-wrinkle treatment upon direct application to human 

skin. Due to their small droplet size (less than 100 nm), 

it was claimed that the W/O nanoemulsion of M. oleifera 

was efficiently dispersed and delivered via the stratum 

corneum. The antioxidative effect of M. oleifera seed oil 

nanoemulsions can prevent the loss of elastin and 

collagen. It was found that it could protect against UV 

radiation. The candidate appeared older because of 

changes in skin physiology. Although there are many 

different treatment options, the easiest way to achieve 

this is by applying anti-wrinkle formulations, which help 

renew the skin and make it look younger, by preventing 

or restoring fine lines and wrinkles. The anti-wrinkle 

properties of Moringa oleifera are linked to the high 

concentration of antioxidants in the seed oil.  

3.2.6. Helianthus annuus L.  

Sunflowers belong to the Asteraceae family, which 

contains compounds that act as a sunscreen ingredient. 

Vitamin E functions as a natural sunscreen, which is a main 

component found in sunflower oil. Vitamin E, or alpha-

tocopherol, acts as an antioxidant and provides UV 

protection in cosmetics [40]. Excessive UV radiation 

commonly causes skin inflammation and photoaging. 

Reactive oxygen species (ROS) produced by UV radiation 

are a primary cause of photo-damage, which results 

in wrinkles. Increased enzyme levels, such as elastase 

and collagenase, break down elastin and collagen. 

Helianthus annuus L. flowers (HAF) have been shown 

to possess significant antioxidant and anti-inflammatory 

properties. HAF extract markedly suppressed UVB-induced 

reactive oxygen species and matrix metalloproteinase 

(MMP-1 and MMP-3) synthesis, concurrently diminishing 

procollagen type I levels. Subsequent research revealed 

that the inhibitory effects on photoaging were associated 

with the promotion of nuclear translocation of nuclear 

factor erythroid 2-related factor 2 (Nrf2), an increase 

in transforming growth factor (TGF-β1) levels, 

and a decrease in the phosphorylation of activating protein 

(AP-1) and mitogen-activated protein kinase (MAPK) [42]. 

3.2.7. Coriandrum sativum 

Coriandrum sativum has numerous biological benefits 

and an attractive fragrance, and its main constituent 

is linalool, which has shown anti-wrinkle activity and has 

been used for skin care for decades [43]. Coriandrum 

sativum L. seeds are utilized worldwide to combat 

inflammation and the production of reactive oxygen 

species (ROS). An analysis of the polyphenol concentration 

in Coriandrum sativum seeds showed potential 

anti-inflammatory and antioxidant characteristics [76]. 

Jeya et al. (2019) investigated the antimicrobial 

and antioxidant properties of coriander essential oil. 

The essential oil of Coriandrum sativum L. seeds 

demonstrated exceptional antioxidant activity. 

Antioxidants help slow down the aging process [77]. 
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3.2.8. Punica granatum L. 

Pomegranate peel and seeds have both been found 

to contain antioxidant properties that may be used to shield 

the skin from UV ray damage. UV radiation is a major source 

of ROS, OxS, DNA damage, and an increase in skin aging [78]. 

Using natural antioxidants topically, including polyphenols, 

is effective in preventing UV-induced OxS and skin 

abnormalities. These compounds can absorb ultraviolet 

radiation before it penetrates the epidermis and dermis. 

The formulation of topical dosage forms for the 

administration of pomegranate antioxidant components to 

deeper skin layers was found to be advantageous for 

preserving the skin against UV radiation [79]. Due to their 

ability to enhance the penetration of medications through 

the skin and thereby increase the topical effect, 

nanoemulsions have been considered promising drug carriers 

for treating skin issues [80]. 

3.2.9. Tagetes erecta L. 

Tagetes erecta L., or marigold flower, belongs 

to the Asteraceae family. The antioxidant activity (DPPH 

assay) of the gel-containing nanoemulsion loaded with ethyl 

acetate (EANG) was examined before and after three 

months of storage under various conditions. The results 

showed the EANG's physical stability and its capacity 

to maintain good antioxidant activity across various storage 

environments. It showed a noticeable reduction in all 

wrinkle parameters. The results strongly indicated that the 

gel comprising a nanoemulsion with marigold flower extract 

was a possible anti-wrinkle cosmetic. MMPs are zinc-

dependent endopeptidases. MMP-1 (interstitial collagenase) 

degrades collagen type I, while MMP-2 also degrades elastin 

and basement membrane components, including collagen 

types IV and VII. MMP-1 largely regulates the degradation 

of dermal collagen, whereas MMP-2 and MMP-9 degrade 

extracellular matrix proteins that contribute to wrinkles and 

skin thickness [81]. This study demonstrated that the gel 

with nanoemulsion loaded with EA was stable under various 

storage conditions and exhibited greater stability than EA 

alone in the gel. It showed high antioxidant activity and 

excellent stability. Therefore, the EANG could aid in 

delivering the active compound into the skin, which is 

beneficial for cosmetic applications. The clinical evaluation 

revealed that the gel containing nanoemulsions loaded with 

EA could enhance skin hydration after treatment. It also 

reduced skin wrinkles compared to untreated and placebo 

areas. Furthermore, it showed no skin irritation throughout 

the study. The results also revealed that the antioxidant 

capacity of EA plays an important role in reducing skin 

wrinkles. Moreover, loading EA into a nanoemulsion 

demonstrated better stability and efficiency, positioning it 

as a promising anti-aging cosmeceutical product [82]. 

3.2.10. Oryza sativa  

Rice bran oil is used in the cosmetic sector in sunscreen 

formulas (protecting against UVR) and in anti-aging 

products, as well as for treating skin problems. Rice bran oil 

nanoemulsions were prepared using simple mixing methods 

to assess their stability, potential irritancy, and moisturizing 

properties in individuals with both healthy and unhealthy 

skin. The nanoemulsion was prepared by a phase diagram 

method with 10% surfactant, sorbita noleate/PEG-30 castor 

oil, 10% rice bran oil, 0.50% preservative, and 0.05% 

antioxidant in distilled water. During this study, 

the nanoemulsion remained stable. In lab tests, this 

formulation showed very little irritation, and when applied 

to human skin, the nanoemulsion helped maintain skin 

hydration. Rice bran oil bark aqueous extract has 

traditionally been used in sunscreen formulas, anti-aging 

products, and the treatment of skin problems. 

3.2.11. Azadirachta indica  

Rinaldi et al. prepared nanoemulsions of neem seed oil 

(which is high in bioactive ingredients) and Tween 20 

as a non-ionic surfactant, modifying the oil/surfactant 

ratio; a mean droplet size between 10 and 100 nm was 

achieved. Significant antioxidant activity has been 

reported [83]. Neem has been utilized in India for decades 

to treat dermatological issues. The study investigated the 

anti-aging properties of neem leaf extract at 

concentrations of 1, 10, and 50 mg/mL on the skin of 

hairless mice exposed to UVB radiation. Neem leaf extracts 

enhanced type I procollagen and elastin production in a 

UVB-irradiated skin model. It has been demonstrated that 

treating signs of aging skin, such as wrinkles, thickness, 

water loss, and erythema, with UVB radiation on hairless 

mice was quite effective. Consequently, the data indicate 

that neem leaf ethanolic extract possesses significant anti-

aging potential for topical medical applications [53]. 

3.2.12. Garcinia mangostana L. 

This formula utilizes mangosteen peel, a waste 

product, to reduce waste generation. The mangosteen 

creams were formulated with natural ingredients 

and evaluated for their organoleptic characteristics, 

rheological properties, spreadability, and pH levels. 

Furthermore, an accelerated stability assessment, freeze-

thaw stability evaluation, and centrifugation analysis were 

conducted. Additionally, 2,2-diphenyl-1-picrylhydrazyl 

(DPPH) and ABTS radical scavenging assays were performed 

to assess their antioxidant capabilities. The creams were 

uniform and exhibited a pale yellowish-brown color, 

without any phase separation. The creams' optimum pH 

made them suitable for topical use. After undergoing 

several stability tests, the creams were found to be stable 

and to possess antioxidant capacity. The cream 

formulation was found to be skin-friendly and stable [54].  

3.2.13. Curcuma longa 

Curcuminoids, which are derived from Curcuma longa, 

have anti-inflammatory, anti-aging, anti-wrinkle, 

moisturizing, and antioxidant properties. Absolute ethanol 

and 85% ethanol were the two solvents used in the Soxhlet 

extraction of C. longa. The study examined all the data 

on anti-aging effects and nanoemulsions that were 

prepared and characterized. Curcumin is the most potent 

and unstable bioactive component of the turmeric plant. 

Curcumin was encapsulated in nanoemulsion droplets 

of medium-chain triglyceride oil produced by ultrasonication. 

Whey protein and Tween 80 were used as emulsifiers. 

Curcumin has been used in many types of research as an 

antioxidant. Curcumin can inhibit reactive oxygen species. 

Curcumin, the best-known plant-derived molecule, is 

a low-molecular-weight, lipophilic, yellow natural 

polyphenolic substance isolated from the rhizome of 

turmeric. People have widely used curcumin to treat aging-

related disorders due to its various positive effects. It has 

shown a wide range of biological and pharmacological 

effects on drug delivery. Curcuma longa is the source of 

this natural dietary polyphenol, which possesses anti-

https://www.tandfonline.com/author/Rinaldi%2C+Federica
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aging, anti-inflammatory, and antioxidant qualities. The 

study found that the extract of Curcuma longa, which has 

antioxidant, anti-inflammatory, and protective benefits, 

can enhance skin elasticity, help recover from skin 

deformities, improve firmness, and reduce fatigue, making 

it a good choice for cosmetic products aimed at reducing facial 

wrinkles [84]. 

3.2.14. Ginkgo biloba L. 

The active constituents of Ginkgo biloba L. comprise 

kynurenic acid, gallic acid, protocatechuic acid, 

p-hydroxybenzoic acid, and ginkgolic acid. OxS is thought to 

be a major cause of skin aging. Wrinkles and a lifeless, dry 

appearance are signs of aging skin, and they are linked to 

the deterioration of collagen and insufficient desquamation, 

respectively. The findings showed that GLE pretreatment 

reduced MMP-1 expression and H2O2-induced cytotoxicity, 

which are factors in wrinkle formation. Ginkgo biloba leaf 

extract (GLE), an aqueous ethanol extract of Ginkgo biloba 

leaves, was investigated for its effects on the treatment 

and prevention of skin aging. The filtered extract's 

emulsion-based cream formulation remained stable. It was 

easy to apply topically. It was water-washable and stable. 

In an in vitro test, it was also fully absorbed via the skin. 

Additionally, it has been shown not to irritate the skin. 

It was biocompatible, uniform, and close to the skin's 

optimal pH for in vivo application. Additionally, there were 

no negative interactions, injuries, or unusual skin findings 

during or after the use of the prepared therapy [57]. 

According to the findings, GLE may have anti-aging effects 

on the skin by promoting desquamation by increasing 

the expression of kallikrein-related peptidase 7 (KLK-7), 

preventing wrinkles by decreasing MMP-1 expression, 

and shielding keratinocytes from excessive OxS by boosting 

the antioxidant response. GLE enhanced the key antioxidant 

systems, cellular glutathione levels, and HO-1 protein 

expression, which appeared to be triggered by the Nrf2 

pathway [85]. 

3.2.15. Clausena harmandiana 

OxS has been recognized to be harmful to human health. 

The existence of these disorders may arise from 

an imbalance between free radicals and antioxidants 

in the body, potentially leading to harm to the body's cells, 

proteins, and DNA. This kind of situation may result 

in several health issues, including aging. The leaves 

of Clausena harmandiana contain essential oil, 

predominantly composed of trans-anethole, which has 

significant antioxidant properties and inhibits biological 

processes associated with anti-wrinkle effects. As a result, 

the anti-collagenase and anti-elastase activities were 

examined and compared to a standard of oleanolic acid. 

The SFEO was formulated into a microemulsion utilizing 

Tween 80 as a surfactant and ethanol as a co-surfactant 

in a 1:1 ratio. SFEO had the most potent inhibitory effects 

on collagenase (IC50, 19.06±0.06 µg/mL), comparable 

to those of oleanolic acid (IC50, 16.75±0.14 µg/ml), 

followed by elastase (IC50, 121.47±2.80 µg/mL). 

Microemulsion formulations containing different quantities 

of essential oil, specifically 1% and 5% w/w, were developed 

and evaluated for their enzyme-inhibitory activities. 

The results indicated that the 5% Song Fa microemulsion 

inhibited collagenase and elastase (35.78% and 99.35%, 

respectively) more efficiently than the 1% Song Fa 

microemulsion (34.22% and 92.67%, respectively) [50]. 

This knowledge will enhance the development of essential 

oil-based products and optimize the use of medicinal 

plants in the cosmetic sector [86]. 

3.2.16. Silybum marianum L. 

Silybum marianum L. has been shown to inhibit 

UVA-induced OxS; it may help treat UVA-induced skin 

damage. It used two superior in vitro models to assess how 

the recently patented anti-acne fruit extract from Silybum 

marianum affected the synthesis and control of sebum 

components [87]. Human sebaceous gland organ culture 

(HSGOC) and sebocytes grown in a lipogenic environment 

using human induced pluripotent stem cells (ShiPS) were 

used. Fluorescence and other sebum components 

at the mRNA and protein levels were used to quantify 

lipids. Silybum marianum fruit extract, in HSGOC, reduced 

sebum levels by 25% in the first model of sebaceous gland 

survival, matching the reference chemical isotretinoin by 

the same amount. The second model reduced lipid 

accumulation by decreasing the expression (at both mRNA 

and protein levels) of proteins involved in lipid storage and 

breakdown, using ShiPS Silybum marianum fruit extract. 

Therefore, in this model, the extract effectively reduced 

fat accumulation by 90%. Fruit extract from Silybum 

marianum inhibits the accumulation of fat in two seborrhea 

models via regulating lipid metabolism. This suggests that 

Silybum marianum fruit extract is a promising option for 

controlling hyperseborrhea and adds to the results shown 

in patients with acne [60]. Silybum marianum seed oil is 

generally used as an antioxidant for restoring and 

protecting the skin from damage that may result in 

wrinkles and low elasticity. Silybum marianum contains 

both anti-wrinkle properties, allowing it to be added to 

cosmetic formulations [88]. 

3.2.17. Acmella oleracea (L.) 

Spilanthol, the primary constituent of Acmella 

oleracea (L.), a member of the Asteraceae family, has 

been studied for the frequency of muscle contractions 

and the recovery of contractile activity following the 

inhibition of muscle contractions using a nerve-muscle 

coculture model. This substance inhibits subcutaneous 

muscles from contracting by acting similarly to Botox. 

In Franz-diffusion cells utilizing human skin, it has been 

shown that spilanthol crosses the epidermal barrier and 

reaches the dermis and even deeper tissues, making 

it possible to eliminate wrinkles in facial expressions 

by topical treatment. Spilanthol's ability to reduce or prevent 

the contraction of subcutaneous facial muscles, thereby 

aiding in the smoothing and minimization of expression-

related wrinkles. Extracts of A. oleracea are widely used 

in anti-aging and wrinkle-preventing skincare products, 

with cosmetics containing spilanthol referred to  as natural 

herbal Botox due to this characteristic [89]. Owing to its 

extensive range of effects, including anti-inflammatory, 

antioxidant, analgesic, antifungal, and bacteriostatic 

characteristics, it is considered a significant bioactive 

natural substance. Furthermore, spilanthol, as its principal 

bioactive constituent, impedes facial muscle contractions, 

rendering it a desirable element in anti-wrinkle and anti-

aging cosmetics [63]. Savic et al. (2021) demonstrated in 

vivo a positive effect on the appearance of periorbital and 

perioral expression lines and wrinkles, indicating a significant 

enhancement in all evaluated skin wrinkle parameters, along 

with overall satisfactory skin tolerability and a preliminary 
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safety profile of the serum sample. The formulated A. oleracea 

extract-loaded natural serum, stabilized with an innovative 

glycolipid emulsifier, demonstrated commendable 

rheological and stability characteristics, effective general 

skin performance, and confirmed anti-wrinkle effects, 

positioning it as a promising topical anti-wrinkle product. 

3.2.18. Citrus reticulata Blanco 

Citrus species are among the most widely cultivated fruit 

crops globally, valued for their economic and nutritional 

significance. Citrus fruits, akin to other fruits and 

vegetables, are rich in antioxidant compounds, including 

polyphenols and ascorbic acid, which protect the human 

body against the detrimental effects of free radicals. 

Flavonoids are significant polyphenolic chemicals present in 

several components of citrus fruits, including the skin, peel, 

seeds, pulp membrane, and juice. Studies have 

demonstrated that citrus flavonoids possess health benefits, 

including antioxidant, anti-inflammatory, anti-aging, and 

anti-wrinkle characteristics [90]. The in vitro collagenase 

and elastase enzyme inhibitory activities of Citrus reticulata 

Blanco extract were investigated, and it showed significant 

anti-collagenase and anti-elastase abilities, demonstrating 

its potential for anti-wrinkle effects [64]. The findings 

indicated that Citrus reticulata Blanco peel cream helps 

reduce wrinkles [91]. Apraj et al. (2016) demonstrated that 

Citrus reticulata Blanco has the potential to inhibit the 

enzymes that are responsible for causing wrinkles. Due to its 

potential antioxidant and anti-enzymatic properties, it can 

serve as an effective anti-wrinkle ingredient in anti-aging 

skincare products [92]. 

3.2.19. Solanum lycopersicum Mill. 

Solanum lycopersicum Mill. belongs to the Solanaceae 

family, and its main bioactive is lycopene. Due to their 

antioxidant properties, tomatoes can help stop free radicals 

from damaging skin cells. The tomato contains antioxidants 

such as lycopene, polyphenols, and vitamin C, which can 

reduce the production of free radicals like ROS and prevent 

collagen degradation that leads to wrinkles. Juice from 

tomatoes can be utilized as an alternative to traditional 

skincare techniques [65]. The treatment group administered 

the sample formulation demonstrated a 35.63% 

enhancement in stratum corneum hydration and a 29.39% 

decrease in transepidermal water loss [93]. 

3.2.20. Veronica officinalis 

Veronica officinalis is a member of the Plantaginaceae 

family, with verbascoside as its primary phytoconstituent. 

The speedwell extract showed significant anti-wrinkle 

activity in vivo. This result may be attributed to the 

considerable radical scavenging activity of the speedwell 

extract, which neutralized free radicals in the skin, thus 

shielding collagen from destruction. The phytochemicals 

in the extract may interact with specific enzymes and 

mediators within the signal transduction pathway, thereby 

initiating anti-wrinkle benefits for the skin. Veronica officinalis 

extract serves as an effective anti-wrinkle agent in human skin. 

3.2.21. Anacardium occidentale L.  

Extracts of cashew leaves obtained using ethanol 

demonstrated significant antioxidant properties and exhibited 

the greatest suppression of key enzymes associated with skin 

aging, including collagenase. This suggests the possibility of 

developing cosmetic treatments targeting anti-aging, 

wrinkle reduction (via collagenase inhibition), skin 

brightening, and antioxidant properties. The long-term 

stability and physical characteristics of a face cream with 

cashew leaf extracts were examined. Results revealed that 

the cream maintained satisfactory stability and physical 

properties under various storage conditions. Another study 

on Anacardium occidentale L. identified quercetin, 

chlorogenic acid, and rutin. The cashew extract, rich in 

flavonoids such as rutin, may contribute to its healing and 

antioxidant properties. The extract exhibited no cytotoxic 

effects on keratinocytes in vitro, confirming its safety for 

skin application. It was added to a topical oil-in-water 

emulsion, demonstrating potential for treating premature 

skin aging due to its antioxidant and healing characteristics. 

3.2.22. Isatis indigotica  

The extract's primary constituent was identified 

as 3,4,5-trimethoxycinnamic acid using liquid 

chromatography coupled with mass spectrometry. 

Molecular docking described the binding mechanism 

of 3,4,5-trimethoxycinnamic acid with matrix 

metalloproteinase-1 and -3, resulting in binding energies 

of −5.20 and −4.89 kcal/mol, respectively. The I. 

indigotica leaf extract inhibits wrinkle formation and may 

serve as a potential anti-wrinkle agent. This study 

confirmed the anti-wrinkle effectiveness of I. indigotica 

leaf extract. The study demonstrated DPPH and ABTS 

radical scavenging activities, along with inhibitory effects 

on nitrite formation and the expression of MMP-1 and MMP-

3. The extract of I. indigotica leaves has been validated as 

an anti-wrinkle agent in a clinical trial for the first time. 

Consequently, I. indigotica leaf extract could be 

incorporated into commercial products to reduce wrinkle 

formation and enhance skin aging [2]. 

3.2.23. Glycyrrhiza glabra 

Glycyrrhiza glabra methanolic extracts demonstrated 

strong antioxidant properties and the ability to inhibit 

enzymes that break down collagen, elastin, and hyaluronic 

acid, suggesting they could be a promising option 

for effective anti-aging products. The Glycyrrhiza glabra 

methanolic extract contained numerous phenolic 

compounds and was most effective in combating oxidation 

and inhibiting specific enzymes, whereas the water extract 

was less effective in these tasks. These results suggest 

Glycyrrhiza glabra could be incorporated into cosmetic 

formulations due to its protective effects against various 

enzymes, which are particularly beneficial for skin aging, 

especially photoaging [70]. Cerulli et al. (2022) noted that 

extracts from G. glabra and natural compounds found in 

licorice, particularly flavonoids, can help reduce skin aging 

and protect against sun damage. Glabridin, found 

in a commercial formulation, is claimed to have 

a whitening effect 1,000 times stronger than vitamin C, 

earning it the title of "whitening gold" and making 

it a popular ingredient in internationally standardized 

cosmetics. The antioxidant activity of functional ingredients 

in cosmetic products is essential, as these ingredients may 

assume a more significant role in these formulations. It also 

safeguards against oxidative damage to skin macromolecules 

induced by free radicals and ultraviolet light. The 

antioxidant activity of G. glabra contributes to its 

cosmetic uses and is generally associated with other 

benefits, such as photoprotection. The observed 

antioxidant activity attributed to flavonoids, isoflavones, and 
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methylated isoflavones is likely due to their phenolic 

content. A specific paper reviewed the antioxidant potential 

and biological properties of glabridin. Licochalcones B and D 

showed a strong ability to neutralize harmful substances in 

the DPPH test and could also prevent the breakdown of fats 

in cells. These phenolic chemicals efficiently protect 

biological systems from oxidative stress, minimizing skin aging 

damage. 

4. Discussion 

Natural products (NPs) remain the primary source 

of pharmacologically active compounds for drug discovery. 

Historically, NPs have gained considerable attention for their 

advantageous effects on skin health. The use of skin care 

products containing phytoconstituents, such as alkaloids, 

phenolic acids, vitamins, flavonoids, and essential oils, has 

proven effective in mitigating UV radiation-induced damage, 

potentially managing wrinkles and minimizing harm from 

ultraviolet solar radiation and oxidative stress (OxS). In recent 

years, numerous natural molecules have garnered 

considerable interest due to their protective activity against 

UV radiation [94]. There is a significant demand for novel 

cosmeceutical compounds derived from plants in the personal 

care market, driven by increased consumer awareness of 

healthy products that incorporate natural components. 

Progress in our understanding of skin physiology and aging has 

led to the discovery of novel biochemical targets for skin 

health, which, when chemically modified, can aid in restoring 

and/or preserving its healthy condition. Plants are 

the primary source of these phytochemicals, which can 

rejuvenate and enhance skin health and attractiveness. 

The industry has utilized a multitude of plants to develop 

innovative cosmeceutical formulations aimed at specific 

goals, including allergy treatment, sun protection, anti-aging, 

anti-wrinkling, and antioxidant effects [95]. Medicinal plants 

have long been utilized as active ingredients in cosmetics and 

therapeutics, serving as both beautifying agents and remedies 

for dermatological issues, including eczema, 

hyperpigmentation, and photoaging. These resources present 

a largely untapped potential for developing active ingredients 

in cosmetic formulations. Around 23 plant sources used in this 

review, belonging to the 19 plant families: Ebenaceae, 

Convolvulaceae, Compositae, Lamiaceae, Moringaceae, 

Asteraceae, Apiaceae, Lythraceae, Poaceae, Meliaceae, 

Clusiaceae, Zingiberaceae, Ginkgoaceae, Rutaceae, 

Solanaceae, Plantaginaceae, Anacardiaceae, Cruciferae, 

and Leguminosae, as shown in Fig. 6., are reviewed 

scientifically for their cosmeceutical claims. 

 

Fig. 6. Plant families with the highest number of species 

used to treat wrinkles. 

Srisuksomwong et al. (2023) demonstrated that plant 

extracts are extensively utilized in cosmetics for various 

applications, including whitening, moisturizing, 

UV protection, anti-wrinkle treatments, preservatives, 

antioxidants, and thickeners. Anti-wrinkle solutions 

derived from natural plant extracts are gaining popularity 

as efficient, safe, and non-toxic alternatives to traditional 

cosmetic products. Antioxidants are widely used in anti-

wrinkle cosmetics for their capacity to scavenge free 

radicals, thereby mitigating or preventing skin oxidative 

stress and managing wrinkles. This study identified various 

phytoconstituents, including uronic acid, galacturonic 

acid, ferulic acid, gallic acid, 1,2,4-butanetriol, quercetin, 

rutin, α-pinene, sabinene, geraniol, linalool, kaempferol, 

moringinine, niazinine A, niazirin, alpha-tocopherol, 

catechin, epicatechin, ellagitannin, gallotannin, γ-

oryzanol, phytic acid, garcinone C, garcinone D, curcumin, 

gamma-mangostin, alpha-mangostin, and shikimic acid, 

6-hydroxy kynurenic acid, protocatechuic acid, 

p-hydroxy benzoic acid, ginkgolic acid, trans-anethole, 

silymarin, silybin A & B, isosilybin A & B, silychristin, 

isosilychristin, silydiamin, spilanthol, vitamin C, lycopene, 

verbascoside, chlorogenic acid, and 3,4,5-

trimethoxycinnamic acid. All these phytoconstituents 

possess the capability to mitigate wrinkles. They may also 

block UV light and other elements that contribute to the 

formation of wrinkles. An overview of how direct sunlight 

produces reactive oxygen species (ROS) can enhance the 

capacity of activator protein-1 (AP-1) to upregulate protein 

expression. The buildup of unmetabolized fibers 

in the skin, resulting from UV-induced enzymatic 

degradation of elastin and collagen, contributes 

to the intricate process of skin wrinkling. Pollutants, 

ultraviolet light, smoking, and xenobiotics produce 

exogenous reactive oxygen species in the human body. 

Reactive oxygen species compromise antioxidant defense 

mechanisms, leading to considerable oxidative stress 

and contributing to the development of wrinkles, 

inflammation, cell proliferation, and other adverse 

effects. Moreover, these reactive oxygen species (ROS) 

result in the excessive synthesis of elastases, a decrease 

and deterioration of collagen, and the accumulation 

of glycosaminoglycans. These data suggest that 

antioxidants play a crucial role in neutralizing reactive 

oxygen species for wrinkle control. As a result, 

cosmeceuticals are rapidly emerging as a burgeoning 

market segment, driven by the increasing demand 

for individuals to maintain healthy skin without the use 

of chemical treatments. Novel and emerging trends 

in natural beauty products are prompting academics 

to develop innovative solutions. Persistence Market 

Research and Grand View Research indicate that 

the demand for natural and organic personal care products 

worldwide is rising and is projected to continue growing. 

Consequently, there is a growing global demand for plant 

extracts used in anti-wrinkle and other cosmeceutical 

applications, due to their low incidence of adverse effects. 

Scientific research has demonstrated that phytoconstituents 

have a prominent role in the beauty industry, making them 

an advantageous option for wrinkle treatment. This review 

examines the application of natural bioactive compounds 

in anti-wrinkle treatments within dermatology and 

cosmeceuticals. Fig. 7 and Fig. 8. show the plant parts used 

for the treatment of wrinkles, and the percentage of 

formulation used for the treatment of wrinkles. 
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Fig. 7. Plant parts are used for the treatment of wrinkles. 

 

Fig. 8. Percentage of formulation used for the treatment 

of wrinkles. 

4.1. The Role of Phytoconstituents  

In this review, flavonoids, phenols, and essential oils 

were found useful for managing wrinkles. 

4.1.1. Flavonoids 

Formulations enriched with phytoconstituents are 

preferable due to their biodegradability and low toxicity. 

Phenolic chemicals, flavonoids, essential oils, antioxidants, 

and various other phytoconstituents are among 

the numerous plant metabolites [96]. These chemicals seem 

to be beneficial in mitigating damage induced by UV 

radiation. Flavonoids found in nature help maintain skin 

suppleness by significantly inhibiting the up-regulation 

of MMPs. Additionally, various studies have demonstrated 

that flavonoids exhibit strong anti-elastase activity. 

Therefore, flavonoids' anti-elastase action may be 

responsible for the enhanced skin elasticity reported 

in multiple investigations. The improved skin elasticity may 

account for the elevated smoothness index. Fine and coarse 

lines diminish as elasticity and moisture increase, resulting 

in a smoother skin that becomes firmer, tighter, and less loose.    

4.1.2. Phenol  

The phenolic compounds that enhance the skin's 

moisture index may explain this decrease. Skin scaliness 

decreases in direct correlation with elevated moisture 

levels. The formulation led to a reduction in the skin wrinkle 

index. The skin scaliness index is directly correlated with 

skin dryness. The scaliness index of the skin decreases 

as the moisture index increases, and conversely, they 

exhibit an inverse relationship. The presence of phenolic 

chemicals in formulations that improved the skin moisture 

index may account for this reduction. Scaliness of the skin 

diminishes with elevated moisture levels [28].  

4.1.3. Antioxidant  

Antioxidants prevent the oxidation of harmful free 

radicals generated by physiological and environmental 

stress, which contributes to aging and the development 

of wrinkles. [97]. This study investigates the use 

of formulations and herbal extracts in the creation 

of cosmetic products that counteract external signs of skin 

aging, including wrinkles. The article highlights 

the harmful effects of prolonged sun exposure 

and the increasing desire for natural anti-wrinkle 

solutions. Herbal extracts from medicinal plants are 

selected for their therapeutic efficacy and fewer adverse 

effects relative to manufactured drugs. These extracts 

function as vehicles for plant bioactives. The medicinal 

herbs identified in this analysis exhibit anti-wrinkle 

potential and antioxidant properties, aiding in wrinkle 

prevention and restoring skin flexibility. 

4.1.4. Essential oil  

Essential oils are essential in the creation of cosmetics 

due to their numerous uses and the complex composition 

of their active ingredients. Essential oils offer a variety 

of dermatocosmetic benefits when added to skincare 

products, including anti-aging, anti-wrinkle, skin-lightening, 

and sun protection advantages [98]. This review finds 

essential oils effective for anti-wrinkle applications. 

Bioactive substances derived from plants have the 

potential to modulate the age-related degradation of cells. 

Nowadays, people seek solutions to maintain a youthful 

appearance with smooth skin and its benefits. 

Photoprotection is a fundamental mechanism 

for combating photoaging, which has the potential 

to reduce wrinkles. 

Additionally, herbal cosmetics can serve 

as a therapeutic approach. In this review, we have 

selected 23 anti-wrinkle plants that contain various 

phytochemicals, including flavonoids, essential oils, 

phenols, polyphenols, carotenoids, alkaloids, vitamins, 

and antioxidants, which are associated with anti-wrinkle 

activity. In the selected formulations, the majority found 

was cream; only two formulations contained nanoemulsion, 

while another was found in a single number. Based on these 

formulation findings, it can be concluded that researchers 

can move toward nanoemulsions because they improve the 

distribution and absorption of active substances due to 

their small particle size. This may enhance their ability to 

penetrate the skin's deeper layers and provide more 

noticeable effects. By utilizing nanoemulsions, the 

stability of the active ingredients can be improved, 

protecting them from environmental factors that could 

cause deterioration. This may help maintain the product's 

efficacy and shelf life. Creams can leave a residue on the 

skin and are often thicker. Although they may seem greasy 

or heavy, they can be hydrating, especially for people with 

oily skin. The skin feels smooth and non-greasy after using 

nanoemulsions because they are typically lighter and 

easier to absorb. This can be especially helpful for those 

with oily skin or combination of skin types. Both creams 
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and nanoemulsions offer benefits. Traditional creams are 

generally easier to use and sometimes more effective, 

whereas nanoemulsions offer better penetration, stability, 

and potential for enhanced efficacy. We have reviewed 

publications from the past 15 years and carefully compiled 

the most relevant facts. Multiple databases, specifically 

PubMed, Google Scholar, Web of Science, and Scopus, were 

utilized as sources of literature [99]. Natural chemicals have 

been utilized in skincare for centuries. An effort is underway 

to discover novel natural bioactives that enhance skin health 

and protect the skin from detrimental elements, such as UV 

radiation and free radicals. Conversely, cosmetics are 

products utilized for skin care and cleansing, enhancing 

aesthetic appeal, and promoting well-being without 

impacting biological organs, components, or functions. 

Plant-derived bioactive compounds are in great demand 

as active ingredients in the cosmeceuticals sector due 

to their therapeutic properties, including moisturizing, 

rejuvenating, anti-wrinkle effects, UV protection, 

and the prevention of skin disorders. Natural bioactive plant 

chemicals are favored for their eco-friendliness 

and compatibility with diverse skin types, devoid 

of the synthetic chemical components that frequently 

induce skin irritation [38].   

4.2. Future Challenges and Prospects in Plant Extracts and 

Phytoconstituents for Treating Wrinkles  

There are numerous prospects in the investigation 

of plant extracts and phytoconstituents for treating 

wrinkles, but several obstacles must be overcome to fully 

utilize their potential in skincare products. Researchers, 

formulators, and consumers alike must understand these 

opportunities and challenges as the market for natural 

and effective skincare products expands. 

4.2.1. Stability and Formulation Challenges 

One of the primary challenges in developing effective 

plant-based skincare formulations is ensuring the stability 

of active ingredients, as plant extracts are sensitive 

to environmental factors like light, heat, and oxygen, which 

can lead to degradation and reduced efficacy over time. 

Formulating stable emulsions, creams, and lotions with 

plant-based ingredients is particularly difficult; formulators 

must carefully choose emulsifiers and stabilizers to maintain 

product integrity while incorporating bioactive compounds. 

Additionally, batch variability poses a challenge, 

as the consistency of plant-based ingredients can fluctuate 

due to factors such as growing conditions, harvest time, 

and extraction methods, which complicates formulation 

processes and potentially results in inconsistent product 

performance. 

4.2.2. Regulatory Compliance 

Navigating regulatory frameworks is essential 

for the successful commercialization of plant-based 

skincare products. Different countries have varying 

regulations concerning the use of natural ingredients in 

cosmetics, requiring manufacturers to ensure that all 

components comply with local regulations. This often 

involves extensive research and documentation to 

demonstrate the safety and efficacy of the products. 

Additionally, there is a growing demand for sustainably 

sourced plant materials, which presents another challenge, 

as manufacturers must ensure that their sourcing practices 

align with ethical standards while maintaining product 

quality, adding complexity to the formulation and 

production processes. 

4.2.3. Consumer Awareness and Education  

As consumers become more informed about skincare 

products, there is an increasing expectation for transparency 

regarding ingredient sourcing, formulation processes, and 

product efficacy. Manufacturers must invest in educating 

consumers about the benefits of plant extracts in treating 

skin conditions, such as wrinkles, by providing clear 

communication on how these ingredients work and their 

advantages compared to synthetic alternatives. Additionally, 

addressing misconceptions is crucial, as many people 

believe that natural products are inherently safer or more 

effective than synthetic options. It is essential to clarify 

that "natural" does not always equate to safety or 

effectiveness without proper formulation, underscoring 

the importance of informed consumer choices in the 

skincare market.  

4.2.4. Advancements in Extraction Techniques 

Innovative extraction methods have significantly 

enhanced the bioavailability and stability 

of phytoconstituents used in skincare formulations. 

The adoption of green extraction techniques, such 

as natural deep eutectic solvents, has improved 

the efficiency of extracting bioactive compounds while 

minimizing environmental impact. These environmentally 

friendly methods enable the recovery of valuable 

phytochemicals without the use of harmful solvents. 

Additionally, advancements in nanotechnology offer 

promising solutions for enhancing delivery systems 

in plant-based formulations. By enhancing the solubility, 

stability, and controlled release profiles of active 

ingredients, these technologies can lead to more effective 

skincare products that fully harness the potential of plant 

extracts. 

4.2.5. Market Trends and Future Prospects 

The prospects for plant-based skincare formulations 

are promising due to several emerging trends. There is 

a growing demand for natural products as consumers 

increasingly seek sustainable and ethical options, driving 

significant market growth for plant-based skincare. 

Companies are investing heavily in research 

and development to create innovative formulations that 

meet the evolving demands of consumers. Additionally, 

the trend toward personalized skincare solutions presents 

opportunities to integrate plant extracts tailored 

to individual skin types and concerns, potentially 

enhancing treatment efficacy for conditions like wrinkles. 

Furthermore, the incorporation of technology in skincare, 

such as apps that analyze skin conditions, could assist 

consumers in selecting appropriate products containing 

specific plant extracts based on their unique needs. 

5. Conclusions 

This thorough review highlights the increasing 

importance of phytoconstituents in contemporary 

skincare, particularly for the prevention and treatment 

of wrinkles. There is a noticeable shift toward botanical 

ingredients, which are known for their safety, 

effectiveness, and environmental friendliness, as a result 

of growing awareness of the negative effects of synthetic 

chemicals. The phytochemicals extracted from various 
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parts of medicinal plants exhibit strong antioxidant, 

anti-inflammatory, photoprotective, and enzyme-inhibitory 

properties, all of which support their potential in preventing 

aging. These characteristics enable them to combat 

oxidative stress, inhibit the enzymes collagenase 

and elastase, and stimulate the production of collagen 

and elastin, all of which are crucial for maintaining skin 

suppleness and preventing wrinkles. 

Traditional medicine has employed botanical extracts 

for centuries, and recent research confirms their efficacy 

in cosmeceutical formulations. They are helpful 

in dermatological treatments as well as cosmetic 

applications due to their ability to protect skin cells from 

environmental stressors and UV-induced damage. A strong 

argument is also made for the wider use 

of phytoconstituents in the skincare sector due to their 

multipurpose nature, which enables them to function 

as antioxidants, UV protectants, moisturizers, and 

structural skin enhancers simultaneously. 

In the future, this research will have consequences that 

go beyond cosmetic applications. The development 

of targeted, effective, and sustainable phytoformulations 

holds enormous potential for the future, driven 

by advancements in green chemistry, nanotechnology, 

and biotechnology. It is anticipated that plant-based actives 

will play a central role in emerging trends, such 

as customized skincare, microbiome-friendly products, 

and biosensor-driven delivery systems. There is a significant 

opportunity for future research to discover new agents with 

enhanced anti-wrinkle and regenerative properties, as many 

bioactive compounds from plants remain unexplored. 

Future studies must concentrate on standardizing 

extraction techniques, refining formulations, and conducting 

carefully planned clinical trials to determine the efficacy 

and safety profiles of phytoconstituents, in order to fully 

utilize them. Global quality standards and regulatory 

frameworks will also be essential in guaranteeing reliable 

performance and customer confidence. Phytoconstituents 

represent a potential frontier for innovative, scientifically 

validated anti-aging therapies in the global cosmetics 

industry. They provide a more secure and organic 

alternative to synthetic agents.  

 

Author Contributions: Conceptualization, A.K. and 
M.P.; methodology, A.K.; validation, M.P., V.R., and A.K.; 
investigation, A.K.; resources, M.P.; data curation, V.R.; 
writing-original draft preparation, A.K.; writing-review and 
editing, A.K, M.P.; visualization, M.P.; supervision, V.R. All 
authors have read and agreed to the published version of the 
manuscript.  

Funding: This research received no external funding. 

Acknowledgments: The author acknowledges the 
Chancellor, Vice-Chancellor of Teerthanker Mahaveer 
University, and Principal of Teerthanker Mahaveer College of 
Pharmacy, Moradabad, for providing the necessary facilities 
and constant support while preparing the manuscript. 

Conflicts of Interest: The authors declare no conflict of 
interest. 

 

References  

1. Ahuja, A.; Gupta, J.; Gupta, R. Miracles of Herbal 

Phytomedicines in Treatment of Skin Disorders: 

Natural Healthcare Perspective. Infect. Disord. Drug 

Targets 2020, 21, 328–338. DOI: 10.2174/

1871526520666200622142710 

2. Kim, J.H.; Gao, D.; Jeong, W.S.; Kim, C.T.; Cho, C.W.; 

Kim, H.M.; Kang, J.S. Anti-Wrinkle Effect of Isatis 

indigotica Leaf Extract: Evaluation of Antioxidant, 

Anti-Inflammation, and Clinical Activity. Antioxidants 

2021, 10, Art. No: 1339. DOI: 10.3390/antiox10091339 

3. Miastkowska, M.; Sikora, E. Anti-Aging Properties of 

Plant Stem Cell Extracts. Cosmetics 2018, 5, Art. No: 

55. DOI: 10.3390/cosmetics5040055 

4. Wang, J.; Chen, Y.; He, J.; Li, G.; Chen, X.; Liu, H. 

Anti-Aging Effect of the Stromal Vascular 

Fraction/Adipose-Derived Stem Cells in a Mouse Model 

of Skin Aging Induced by UVB Irradiation. Front. Surg. 

2022, 9, Art. No: 950967. DOI: 10.3389/fsurg.

2022.950967 

5. Jiratchayamaethasakul, C.; Ding, Y.; Hwang, O.; Im, 

S.T.; Jang, Y.; Myung, S.W.; Lee, J.M.; Kim, H.S.; Ko, 

S.C.; Lee, S.H. In Vitro Screening of Elastase, 

Collagenase, Hyaluronidase, and Tyrosinase Inhibitory 

and Antioxidant Activities of 22 Halophyte Plant Extracts 

for Novel Cosmeceuticals. Fish. Aquat. Sci. 2020, 23, 

Art. No: 1. DOI: 10.1186/s41240-020-00149-8 

6. Yoshikawa, M.; Okano, Y.; Masaki, H. An Ocimum 

basilicum Extract Containing Rosmarinic Acid Restores 

the Disruption of Collagen Fibers Caused by Repetitive 

UVA Irradiation of Dermal Fibroblasts. J. Oleo Sci. 

2020, 69, 1487–1495. DOI: 10.5650/jos.ess20129 

7. Im, A.; Nam, J.; Ji, K.; Cha, S.; Yoon, J.; Seo, Y.K.; 

Chae, S.; Kim, J.Y. Wrinkle Reduction Using a Topical 

Herbal Cream in Subjects Classified by Sasang 

Constitutional Medicine as Soyang Type: A Randomized 

Double-Blind Placebo-Controlled Study. Eur. J. Integr. 

Med. 2020, 35, Art. No: 101070. DOI: 10.1016/

j.eujim.2020.101070 

8. Chen, H.J.; Dai, F.J.; Chen, C.Y.; Fan, S.L.; Zheng, 

J.H.; Huang, Y.C.; Chau, C.F.; Lin, Y.S.; Chen, C.S. 

Evaluating the Antioxidants, Whitening and Antiaging 

Properties of Rice Protein Hydrolysates. Molecules 

2021, 26, Art. No: 3605. DOI: 10.3390/molecules

26123605 

9. Philips, N.; Auler, S.; Hugo, R.; Gonzalez, S. Beneficial 

Regulation of Matrix Metalloproteinases for Skin 

Health. Enzyme Res. 2011, 2011, Art. No: 427285. 

DOI: 10.4061/2011/427285 

10. Babich, O.; Ivanova, S.; Bakhtiyarova, A.; 

Kalashnikova, O.; Sukhikh, S. Medicinal Plants Are the 

Basis of Natural Cosmetics. Process Biochem. 2025, 

154, 35–51. DOI: 10.1016/j.procbio.2025.04.009 

11. Hussein, R.S.; Bin Dayel, S.; Abahussein, O.; El-

Sherbiny, A.A. Influences on Skin and Intrinsic Aging: 

Biological, Environmental, and Therapeutic Insights. 

J. Cosmet. Dermatol. 2025, 24, Art. No: e16688. DOI: 

10.1111/jocd.16688 

12. Gambini, J.; Stromsnes, K. Oxidative Stress and 

Inflammation: From Mechanisms to Therapeutic 



Prospects in Pharmaceutical Sciences, 23(4), 186-204. https://doi.org/10.56782/pps.503 

 

 
- 201 - 

Approaches. Biomedicines 2022, 10, Art. No: 753. DOI: 

10.3390/biomedicines10040753 

13. Kamelnia, E.; Mohebbati, R.; Kamelnia, R.; El-Seedi, 

H.R.; Boskabady, M.H. Anti-Inflammatory, 

Immunomodulatory and Anti-Oxidant Effects of Ocimum 

basilicum L. and Its Main Constituents: A Review. Iran. 

J. Basic Med. Sci. 2023, 26, 617–627. DOI: 

10.22038/IJBMS.2023.67466.14783 

14. Xu, Y.; Chen, G.; Guo, M. Potential Anti-Aging 

Components from Moringa oleifera Leaves Explored by 

Affinity Ultrafiltration with Multiple Drug Targets. 

Front. Nutr. 2022, 9, Art. No: 854882. DOI: 

10.3389/fnut.2022.854882 

15. Hwang, K.C.; Shin, H.Y.; Kim, W.J.; Seo, M.S.; Kim, H. 

Effects of a High-Molecular-Weight Polysaccharide 

Isolated from Korean Persimmon on the Antioxidant, 

Anti-Inflammatory, and Antiwrinkle Activity. Molecules 

2021, 26, Art. No: 1600. DOI: 10.3390/molecules

26061600 

16. Hussein, R.S.; Bin Dayel, S.; Abahussein, O.; El-

Sherbiny, A.A. Influences on Skin and Intrinsic Aging: 

Biological, Environmental, and Therapeutic Insights. J. 

Cosmet. Dermatol. 2025, 24, Art. No: e16688. DOI: 

10.1111/jocd.16688 

17. Abdulkhaleq, L.A.; Assi, M.A.; Abdullah, R.; Zamri-

Saad, M.; Taufiq-Yap, Y.H.; Hezmee, M.N.M. The 

Crucial Roles of Inflammatory Mediators in 

Inflammation: A Review. Vet. World 2018, 11, 627–635. 

DOI: 10.14202/vetworld.2018.627-635 

18. He, X.; Wan, F.; Su, W.; Xie, W. Research Progress on 

Skin Aging and Active Ingredients. Molecules 2023, 28, 

Art. No: 5556. DOI: 10.3390/molecules28145556 

19. Quan, T.; Qin, Z.; Xia, W.; Shao, Y.; Voorhees, J.J.; 

Fisher, G.J. Matrix-Degrading Metalloproteinases in 

Photoaging. J. Investig. Dermatol. Symp. Proc. 2009, 

14, 20–24. DOI: 10.1038/JIDSYMP.2009.8 

20. Tomas M, Günal-Köroğlu D, Kamiloglu S, Ozdal T, 

Capanoglu E. The state of the art in anti-aging: plant-

based phytochemicals for skin care. Immun. Ageing. 

2025, 22, Art. No: 5. DOI: 10.1186/s12979-025-00498-9 

21. Cerulli, A.; Masullo, M.; Montoro, P.; Piacente, S. 

Licorice (Glycyrrhiza glabra, G. uralensis, and G. 

inflata) and Their Constituents as Active Cosmeceutical 

Ingredients. Cosmetics 2022, 9, Art. No: 7. DOI: 

10.3390/cosmetics9010007 

22. Buckner, C.A.; Lafrenie, R.M.; Dénommée, J.A.; 

Caswell, J.M.; Want, D.A. Complementary and 

Alternative Medicine Use in Patients before and after a 

Cancer Diagnosis. Curr. Oncol. 2018, 25, e275–e281. 

DOI: 10.3747/co.25.3884 

23. Shin-Hae, L.; Kyung-Jin, M. Life-Extending Effect of 

Phytochemicals in Drosophila. In Phytochemicals in 

Health and Disease; Springer International Publishing: 

Cham, Switzerland, 2015; pp. 229–244. DOI: 10.1007/

978-3-319-18326-8_10 

24. Shin, J.W.; Kwon, S.H.; Choi, J.Y.; Na, J.I.; Huh, C.H.; 

Choi, H.R.; Park, K.C. Molecular Mechanisms of Dermal 

Aging and Antiaging Approaches. Int. J. Mol. Sci. 2019, 

20, Art. No: 2126. DOI: 10.3390/ijms20092126 

25. Saraf, S.; Kaur, C. Phytoconstituents as 

Photoprotective Novel Cosmetic Formulations. 

Pharmacogn. Rev. 2010, 4, 1–11. DOI: 10.4103/0973-

7847.65319 

26. Sundar, M.; Lingakumar, K. Investigating the Efficacy 

of Topical Application of Ipomoea carnea Herbal 

Cream in Preventing Skin Damage Induced by UVB 

Radiation in a Rat Model. Heliyon 2023, 9, Art. No: 

e19161. DOI: 10.1016/j.heliyon.2023.e19161 

27. Costa, E.F.; Magalhães, W.V.; Di Stasi, L.C. Recent 

Advances in Herbal-Derived Products with Skin Anti-

Aging Properties and Cosmetic Applications. Molecules 

2022, 27, Art. No: 7518. DOI: 10.3390/molecules

27217518 

28. Moldovan, M.; Lahmar, A.; Bogdan, C.; Parauan, S.; 

Tomuţă, I.; Crişan, M. Formulation and Evaluation of 

a Water-in-Oil Cream Containing Herbal Active 

Ingredients and Ferulic Acid. Clujul Med. 2017, 90, 

212–219. DOI: 10.15386/cjmed-668. 

29. Of, I.; Myxa, C.; Loaded, E.; For, E.; Protection, U.V. 

Emulsion for UV Protection and Anti-Aging. J. Popul. 

Ther. Clin. Pharmacol. 2023, 30, 2382–2396. DOI: 

10.53555/jptcp.v30i18.3300 

30. Quan, T.; Fisher, G.J. Role of Age-Associated 

Alterations of the Dermal Extracellular Matrix 

Microenvironment in Human Skin Aging: A Mini-

Review. Gerontology 2015, 61, 427–434. DOI: 

10.1159/000371708 

31. Ota, Y.; Yoshida, H.; Endo, Y.; Sayo, T.; Takahashi, Y. 

A Connecting Link between Hyaluronan Synthase 3-

Mediated Hyaluronan Production and Epidermal 

Function. Int. J. Mol. Sci. 2022, 23, Art. No: 2424. 

DOI: 10.3390/ijms23052424 

32. Shin, S.H.; Lee, Y.H.; Rho, N.K.; Park, K.Y. Skin Aging 

from Mechanisms to Interventions: Focusing on Dermal 

Aging. Front. Physiol. 2023, 14, Art. No: 1195272. 

DOI: 10.3389/fphys.2023.1195272 

33. Michalak, M. Plant-Derived Antioxidants: Significance 

in Skin Health and the Ageing Process. Int. J. Mol. Sci. 

2022, 23, Art. No: 585. DOI: 10.3390/ijms23020585 

34. Kashif, M.; Akhtar, N.; Mustafa, R. An Overview of 

Dermatological and Cosmeceutical Benefits of 

Diospyros kaki and Its Phytoconstituents. Rev. Bras. 

Farmacogn. 2017, 27, 650–662. DOI: 10.1016/

j.bjp.2017.06.004 

35. Sundar, M.; Lingakumar, K. Investigating the Efficacy 

of Topical Application of Ipomoea carnea Herbal 

Cream in Preventing Skin Damage Induced by UVB 

Radiation in a Rat Model. Heliyon 2023, 9, Art. No: 

e19161. DOI: 10.1016/j.heliyon.2023.e19161 

36. Lohani, A.; Mishra, A.K.; Verma, A. Cosmeceutical 

Potential of Geranium and Calendula Essential Oil: 

Determination of Antioxidant Activity and in Vitro Sun 

Protection Factor. J. Cosmet. Dermatol. 2019, 18, 

550–557. DOI: 10.1111/jocd.12789 

37. Akhtar, N.; Shahiq-uz-Zaman; Khan, B.A.; Haji, M.; 

Khan, S.; Ahmad, M.; Rasool, F.; Mahmood, T.; Rasul, 

A. Evaluation of Various Functional Skin Parameters 

Using a Topical Cream of Calendula officinalis Extract. 



Prospects in Pharmaceutical Sciences, 23(4), 186-204. https://doi.org/10.56782/pps.503 

 

 
- 202 - 

Afr. J. Pharm. Pharmacol. 2011, 5, 199–206. DOI: 

10.5897/AJMR10.368 

38. Hoang, H.T.; Moon, J.Y.; Lee, Y.C. Natural Antioxidants 

from Plant Extracts in Skincare Cosmetics: Recent 

Applications, Challenges and Perspectives. Cosmetics 

2021, 8, Art. No: 106. DOI: 10.3390/cosmetics8040106 

39. Romes, N.B.; Abdul Wahab, R.; Abdul Hamid, M. The 

Role of Bioactive Phytoconstituents-Loaded 

Nanoemulsions for Skin Improvement: A Review. 

Biotechnol. Biotechnol. Equip. 2021, 35, 711–729. DOI: 

10.1080/13102818.2021.1915869 

40. Prasanth, B.; Theertha, S.V.; Krishnakumar, K.; Neghla, 

E.N.; Riyamol, V.L. Design and Development of Anti-

Inflammatory Cream from Prepared Medicated Oil of 

Moringa oleifera. Int. J. Pharm. Sci. 2025, 3, 1956–

1963. DOI: 10.5281/zenodo.14723218 

41. Arianto, A.; Cindy, C. Preparation and Evaluation of 

Sunflower Oil Nanoemulsion as a Sunscreen. Open 

Access Maced. J. Med. Sci. 2019, 7, 3757–3761. DOI: 

10.3889/oamjms.2019.497 

42. Banerjee, K.; Thiagarajan, N.; Thiagarajan, P. 

Formulation and Characterization of a Helianthus 

annuus–Alkyl Polyglucoside Emulsion Cream for Topical 

Applications. J. Cosmet. Dermatol. 2019, 18, 628–637. 

DOI: 10.1111/jocd.12756 

43. Hwang, E.; Gao, W.; Xiao, Y.K.; Ngo, H.T.T.; Yi, T.H. 

Helianthus annuus L. Flower Prevents UVB-Induced 

Photodamage in Human Dermal Fibroblasts by 

Regulating the MAPK/AP-1, NFAT, and Nrf2 Signaling 

Pathways. J. Cell. Biochem. 2019, 120, 601–612. DOI: 

10.1002/jcb.27417 

44. Salem, M.A.; Manaa, E.G.; Osama, N.; Aborehab, N.M.; 

Ragab, M.F.; Haggag, Y.A.; Ibrahim, M.T.; Hamdan, D.I. 

Coriander (Coriandrum sativum L.) Essential Oil and Oil-

Loaded Nano-Formulations as an Anti-Aging Potentiality 

via TGFβ/SMAD Pathway. Sci. Rep. 2022, 12, Art. No: 

10494. DOI: 10.1038/s41598-022-10494-4 

45. Hwang, E.; Lee, D.G.; Park, S.H.; Oh, M.S.; Kim, S.Y. 

Coriander Leaf Extract Exerts Antioxidant Activity and 

Protects Against UVB-Induced Photoaging of Skin by 

Regulation of Procollagen Type I and MMP-1 Expression. 

J. Med. Food 2014, 17, 985–995. DOI: 10.1089/jmf.

2013.2999 

46. Kumar, B.; Khan, S.A.; Akhtar, M.J. Phytochemicals and 

Therapeutic Potential of Punica granatum L. In Herbs, 

Spices and Their Roles in Nutraceuticals and Functional 

Foods; Elsevier: Amsterdam, The Netherlands, 2023; 

pp. 171–209. DOI: 10.1016/B978-0-323-90794-1.00018-1 

47. Abdellatif, A.A.H.; Alawadh, S.H.; Bouazzaoui, A.; 

Alhowail, A.H.; Mohammed, H.A. Anthocyanins Rich 

Pomegranate Cream as a Topical Formulation with Anti-

Aging Activity. J. Dermatolog. Treat. 2021, 32, 983–

990. DOI: 10.1080/09546634.2020.1721418 

48. Lee, D.G.; Park, K.; Park, H.R.; Sung, M.S.; Choi, B.R. 

In Vitro Anti-Skin-Aging Effects of Dried Pomegranate 

Concentrated Powder. Soc. Prev. Korean Med. 2018, 

22, 109–123. DOI: 10.25153/spkom.2018.22.2.009 

49. Bangar, S.B.; Misal, D.B.; Gaikwad, S.S.; Masal, A.S.; 

Lad, S.S.; Bayaskar, P.G.; Patil, S.D. A Comprehensive 

Review on Phytochemical and Medicinal Properties of 

Tagetes erecta (Marigold). Int. J. Pharm. Res. Appl. 

2025, 10, 514–524. DOI: 10.35629/4494-1001514524 

50. Poonsri, O.; Kwanhian, W.; Poltien, A.; 

Tangteerawatana, P.; Tangpong, J. Nanoemulsion 

Containing SangYod Rice Bran Oil and Thanakha 

Extracts: In Vitro Antioxidant and Irritation 

Assessments. Appl. Mech. Mater. 2017, 866, 3–7. DOI: 

10.4028/www.scientific.net/amm.866.3 

51. Ha, S.J.; Park, J.; Lee, J.; Song, K.M.; Um, M.Y.; Cho, 

S.; Jung, S.K. Rice Bran Supplement Prevents UVB-

Induced Skin Photoaging in Vivo. Biosci. Biotechnol. 

Biochem. 2018, 82, 320–328. DOI: 10.1080/

09168451.2017.1417021 

52. Bernardi, D.S.; Pereira, T.A.; Maciel, N.R.; Bortoloto, 

J.; Viera, G.S.; Oliveira, G.C.; Rocha-Filho, P.A. 

Formation and Stability of Oil-in-Water Nanoemulsions 

Containing Rice Bran Oil: In Vitro and in Vivo 

Assessments. J. Nanobiotechnol. 2011, 9, Art. No: 44. 

DOI: 10.1186/1477-3155-9-44 

53. Sandhir, R.; Khurana, M.; Kumar, N. Potential Benefits 

of Phytochemicals from Azadirachta indica against 

Neurological Disorders. Neurochem. Int. 2021, 146, 

Art. No: 105023. DOI: 10.1016/j.neuint.2021.105023 

54. Ngo, H.T.T.; Hwang, E.; Seo, S.A.; Park, B.; Sun, Z.; 

Zhang, M.; Shin, Y.K.; Yi, T.H. Topical Application of 

Neem Leaves Prevents Wrinkle Formation in UVB-

Exposed Hairless Mice. J. Photochem. Photobiol. B 

Biol. 2017, 169, 161–170. DOI: 10.1016/j.jphotobiol.

2017.03.010 

55. Tan, P.L.; Rajagopal, M.; Chinnappan, S.; Selvaraja, 

M.; Leong, M.Y.; Tan, L.F.; Yap, V.L. Formulation and 

Physicochemical Evaluation of Green Cosmeceutical 

Herbal Face Cream Containing Standardized 

Mangosteen Peel Extract. Cosmetics 2022, 9, Art. No: 

46. DOI: 10.3390/cosmetics9030046 

56. Widowati, W.; Ginting, C.N.; Lister, I.N.E.; Girsang, 

E.; Amalia, A.; Wibowo, S.H.B.; Kusuma, H.; Rizal, R. 

Anti-Aging Effects of Mangosteen Peel Extract and Its 

Phytochemical Compounds: Antioxidant Activity, 

Enzyme Inhibition and Molecular Docking Simulation. 

Trop. Life Sci. Res. 2020, 31, 127–144. DOI: 

10.21315/tlsr2020.31.3.9 

57. Sari, T.P.; Mann, B.; Kumar, R.; Singh, R.R.B.; 

Sharma, R.; Bhardwaj, M.; Athira, S. Preparation and 

Characterization of Nanoemulsion Encapsulating 

Curcumin. Food Hydrocoll. 2015, 43, 540–546. DOI: 

10.1016/j.foodhyd.2014.07.011 

58. Abdellatif, A.A.H.; Mohammed, H.A.; Al-Khalaf, A.M.; 

Khan, O.; Mostafa, M.A.H.; Al Haidari, R.A.; Taha, 

H.H.; Khan, R.A. Ginkgo Biloba Leaves Extract’s 

Cosmeceutical Evaluation: A Preliminary Assessment 

on Human Volunteers towards Achieving Improved Skin 

Condition and Rejuvenation. Drug Dev. Ind. Pharm. 

2023, 49, 281–292. DOI: 10.1080/03639045.2023.

2204374 

59. Rattanachitthawat, N.; Rattanachitthawat, S.; 

Peerakam, N. Anti-Wrinkle Activity of Clausena 

harmandiana Essential Oil and Development of a 

Bioactive Nano-Drug Delivery System for Cosmetic 

Applications. Pharmacogn. J. 2022, 14, 416–422. DOI: 

10.5530/pj.2022.14.116 



Prospects in Pharmaceutical Sciences, 23(4), 186-204. https://doi.org/10.56782/pps.503 

 

 
- 203 - 

60. Deng, R.; Xie, Y.; Chan, U.; Xu, T.; Huang, Y. 

Biomaterials and Biotechnology for Periodontal Tissue 

Regeneration: Recent Advances and Perspectives. J. 

Dent. Res. Dent. Clin. Dent. Prospects 2022, 16, 1–10. 

DOI: 10.34172/joddd.2022.001 

61. Gonnet, J.; Meriaux, C.; Poncelet, L.; Goncalves, E.; 

Soria, A.; Boccara, D.; Tchitchek, N.; Weiss, L.; Vogt, 

A.; Pedruzzi, E.; Bonduelle, O.; Hamm, G.; Ait-

Belkacem, R.; Fournier, I.; Stauber, J.; Wisztorski, M.; 

Combadiere, B. Identification of Biomarkers of Early 

Innate Events during Skin Reaction Following 

Intradermal Injection. J. Investig. Dermatol. 2019, 

139, S118. DOI: 10.1016/j.jid.2019.03.764 

62. Fehér, P.; Vecsernyés, M.; Fenyvesi, F.; Váradi, J.; Kiss, 

T. Topical Application of Silybum marianum Extract. 

Arad Med. J. 2011, 14, 5–8. 

63. Turcov, D.; Trifan, A.; Puitel, A.C.; Cimpoesu, R.; 

Zbranca-Toporas, A.; Maxim, C.; Suteu, D.; Barna, A.S. 

Preliminary Studies about Valorization of Acmella 

oleracea Bioactive Content in Modern Dermato-

Cosmetic Applications to Combat Skin Oxidative Stress. 

Int. J. Mol. Sci. 2024, 25, Art. No: 8886. DOI: 

10.3390/ijms25168886 

64. Savic, S.M.; Cekic, N.D.; Savic, S.R.; Ilic, T.M.; Savic, 

S.D. ‘All-Natural’ Anti-Wrinkle Emulsion Serum with 

Acmella oleracea Extract: A Design of Experiments 

(DoE) Formulation Approach, Rheology and in Vivo Skin 

Performance/Efficacy Evaluation. Int. J. Cosmet. Sci. 

2021, 43, 530–546. DOI: 10.1111/ics.12726 

65. Apraj, V.D.; Pandita, N.S. Evaluation of Skin Anti-Aging 

Potential of Citrus reticulata Blanco Peel. Pharmacogn. 

Res. 2016, 8, 160–168. DOI: 10.4103/0974-8490.182913 

66. Berawi, K.N.; Surbakti, E.S.B. Tomat (Lycopersicum 

esculentum Mill.) Sebagai Anti Penuaan Kulit. J. Major 

2016, 5, 73–78. 

67. Chatarina, M.; Hastiningsih, I. Formulation of Antiaging 

Activities in Creams Made from Natural Active 

Ingredients. J. EduHealt. 2024, 15, 798–811. DOI: 

10.54209/eduhealth.v15i02 

68. Lee, H.Y.; Ghimeray, A.K.; Yim, J.H.; Chang, M.S. 

Antioxidant, Collagen Synthesis Activity in Vitro and 

Clinical Test on Anti-Wrinkle Activity of Formulated 

Cream Containing Veronica officinalis Extract. J. 

Cosmet. Dermatol. Sci. Appl. 2015, 5, 45–51. DOI: 

10.4236/jcdsa.2015.51006 

69. Srisuksomwong, P.; Kaenhin, L.; Mungmai, L. 

Collagenase and Tyrosinase Inhibitory Activities and 

Stability of Facial Cream Formulation Containing 

Cashew Leaf Extract. Cosmetics 2023, 10, Art. No: 17. 

DOI: 10.3390/cosmetics10010017 

70. Cefali, L.C.; Vazquez, C.; Ataide, J.A.; Figueiredo, 

M.C.; Ruiz, A.L.T.G.; Foglio, M.A.; Lancellotti, M.; 

Mazzola, P.G. In Vitro Activity and Formulation of a 

Flavonoid-Containing Cashew Pulp Extract for the 

Topical Treatment of Acne and the Protection of Skin 

against Premature Aging. Nat. Prod. Res. 2021, 35, 

5243–5249. DOI: 10.1080/14786419.2020.1747454 

71. Garg, C.; Khurana, P.; Garg, M. Antiaging and 

Antiwrinkle Potential of Glycyrrhiza glabra. Plant Arch. 

2019, 19, 1151–1155. 

72. Shahane, K.; Kshirsagar, M.; Tambe, S.; Jain, D.; Rout, 

S.; Ferreira, M.K.M.; Mali, S.; Amin, P.; Srivastav, 

P.P.; Cruz, J.; Lima, R.R. An Updated Review on the 

Multifaceted Therapeutic Potential of Calendula 

officinalis L. Pharmaceuticals 2023, 16, Art. No: 611. 

DOI: 10.3390/ph16040611 

73. Alnuqaydan, A.M.; Sanderson, B.J. Calendula 

officinalis Protection Against Cytotoxicity Effects of 

Personal Care Products on HaCaT Human Skin Cells. J. 

Clin. Toxicol. 2016, 6, Art. No: 1000316. DOI: 

10.4172/2161-0495.1000316 

74. Akhtar, N.; Zaman, S.U.; Khan, B.A.; Amir, M.N.; 

Ebrahimzadeh, M.A. Calendula Extract: Effects on 

Mechanical Parameters of Human Skin. Acta Pol. 

Pharm. 2011, 68, 693–701. 

75. Han, H.J. Development of an Effective Formulation for 

an Acne Treatment Cream with Ocimum basilicum 

Using Invasomes. J. Cosmet. Med. 2018, 2, 69–75. 

DOI: 10.25056/JCM.2018.2.2.69 

76. Shahrajabian, M.H.; Sun, W.; Cheng, Q. Chemical 

Components and Pharmacological Benefits of Basil 

(Ocimum basilicum): A Review. Int. J. Food Prop. 

2020, 23, 1961–1970. DOI: 10.1080/10942912.

2020.1828456 

77. Mechchate, H.; Es-Safi, I.; Amaghnouje, A.; Boukhira, 

S.; Alotaibi, A.A.; Al-Zharani, M.; Nasr, F.A.; Noman, 

O.M.; Conte, R.; Amal, E.H.E.Y.; Bekkari, H.; Bousta, 

D. Antioxidant, Anti-Inflammatory and Antidiabetic 

Properties of LC-MS/MS Identified Polyphenols from 

Coriander Seeds. Molecules 2021, 26, Art. No: 487. 

DOI: 10.3390/molecules26020487 

78. Jeya, K.; Veerapagu, M.; Sangeetha, V. Antimicrobial 

and Antioxidant Properties of Coriandrum sativum L. 

Seed Essential Oil. Am. J. Essent. Oils Nat. Prod. 

2019, 7, 6–10. 

79. Bito, T.; Nishigori, C. Impact of Reactive Oxygen 

Species on Keratinocyte Signaling Pathways. J. 

Dermatol. Sci. 2012, 68, 3–8. DOI: 10.1016/

j.jdermsci.2012.06.006 

80. Baccarin, T.; Lemos-Senna, E. Potential Application of 

Nanoemulsions for Skin Delivery of Pomegranate Peel 

Polyphenols. AAPS PharmSciTech 2017, 18, 3307–

3314. DOI: 10.1208/s12249-017-0818-x 

81. Souto, E.B.; Cano, A.; Martins-Gomes, C.; Coutinho, 

T.E.; Zielińska, A.; Silva, A.M. Microemulsions and 

Nanoemulsions in Skin Drug Delivery. Bioengineering 

2022, 9, Art. No: 158. DOI: 10.3390/

bioengineering9040158 

82. Kang, C.H.; Rhie, S.J.; Kim, Y.C. Antioxidant and Skin 

Anti-Aging Effects of Marigold Methanol Extract. 

Toxicol. Res. 2018, 34, 31–39. DOI: 10.5487/

TR.2018.34.1.031 

83. Leelapornpisid, P.; Kiattisin, K.; Jantrawut, P.; 

Phrutivorapongkul, A. Nanoemulsion Loaded with 

Marigold Flower Extract (Tagetes erecta Linn) in Gel 

Preparation as Anti-Wrinkles Cosmeceutical. Int. J. 

Pharm. Pharm. Sci. 2014, 6, 231–236. 

84. Rinaldi, F.; Hanieh, P.N.; Longhi, C.; Carradori, S.; 

Secci, D.; Zengin, G.; Ammendolia, M.G.; Mattia, E.; 

Del Favero, E.; Marianecci, C.; Carafa, M. Neem Oil 



Prospects in Pharmaceutical Sciences, 23(4), 186-204. https://doi.org/10.56782/pps.503 

 

 
- 204 - 

Nanoemulsions: Characterisation and Antioxidant 

Activity. J. Enzyme Inhib. Med. Chem. 2017, 32, 1265–

1273. DOI: 10.1080/14756366.2017.1378190 

85. Saraf, S.; Jeswani, G.; Kaur, C.D.; Saraf, S. 

Development of Novel Herbal Cosmetic Cream with 

Curcuma longa Extract Loaded Transfersomes for 

Antiwrinkle Effect. Afr. J. Pharm. Pharmacol. 2011, 5, 

1054–1062. 

86. Kim, D.; Hwang, I.; Ku, B.; Choi, E.M. Antioxidant and 

Skin Anti-Aging Effects of the Aqueous Ethanol Extract 

of Ginkgo biloba Leaf: An in Vitro Study Using HaCaT 

Keratinocytes. Toxicol. Environ. Health Sci. 2021, 13, 

133–142. DOI: 10.1007/s13530-021-00088-4 

87. Tanruean, K.; Poolprasert, P.; Suwannarach, N.; Kumla, 

J.; Lumyong, S. Phytochemical Analysis and Evaluation 

of Antioxidant and Biological Activities of Extracts from 

Three Clauseneae Plants in Northern Thailand. Plants 

2021, 10, Art. No: 17. DOI: 10.3390/plants10010117 

88. Ekiert, H.; Klimek-Szczykutowicz, M.; Rzepiela, A.; 

Klin, P.; Szopa, A. Artemisia Species with High 

Biological Values as a Potential Source of Medicinal and 

Cosmetic Raw Materials. Molecules 2022, 27, Art. No: 

6427. DOI: 10.3390/molecules27196427 

89. Hahn, H.J.; Jung, H.J.; Schrammek-Drusios, M.C.; Lee, 

S.N.; Kim, J.H.; Kwon, S.B.; An, I.S.; An, S.; Ahn, K.J. 

Instrumental Evaluation of Anti-Aging Effects of 

Cosmetic Formulations Containing Palmitoyl Peptides, 

Silybum marianum Seed Oil, Vitamin E and Other 

Functional Ingredients on Aged Human Skin. Exp. Ther. 

Med. 2016, 12, 1171–1176. DOI: 10.3892/etm.

2016.3447 

90. Kowalczyk, S.; Grymel, M.; Bilik, J.; Kula, W.; 

Wawoczny, A.; Grymel, P.; Gillner, D. Selected Plants 

as Sources of Natural and Active Ingredients for 

Cosmetics of the Future. Appl. Sci. 2024, 14, Art. No: 

3487. DOI: 10.3390/app14083487 

91. Addi, M.; Elbouzidi, A.; Abid, M.; Tungmunnithum, D.; 

Elamrani, A.; Hano, C. An Overview of Bioactive 

Flavonoids from Citrus Fruits. Appl. Sci. 2022, 12, Art. 

No: 29. DOI: 10.3390/app12010029 

92. Somwanshi, S.B.; Kudale, K.S.; Dolas, R.T.; Kotade, 

K.B. Formulation and Evaluation of Cosmetic Herbal 

Face Pack for Glowing Skin. Int. J. Res. Ayurveda 

Pharm. 2017, 8, 199–203. DOI: 10.7897/2277-

4343.083199 

93. Wuttisin, N.; Boonmak, J.; Thaipitak, V.; 

Thitilertdecha, N.; Kittigowittana, K. Anti-Tyrosinase 

Activity of Orange Peel Extract and Cosmetic 

Formulation. Int. Food Res. J. 2017, 24, 2128–2132. 

94. Zhang, S.; Lu, S.; Wang, Y.; Ni, J.; Xiao, G. The Efficacy 

of a Novel Tomato Extracts Formulation on Skin Aging 

and Pigmentation: A Randomized, Double-Blind, 

Parallel-Controlled Trial. J. Dermatol. Sci. Cosmet. 

Technol. 2024, 1, Art. No: 100005. DOI: 10.1016/

j.jdsct.2024.100005 

95. Jaradat, N.A.; Zaid, A.N.; Hussen, F.; Issa, L.; 

Altamimi, M.; Fuqaha, B.; Nawahda, A.; Assadi, M. 

Phytoconstituents, Antioxidant, Sun Protection and Skin 

Anti-Wrinkle Effects Using Four Solvent Fractions of the 

Root Bark of the Traditional Plant Alkanna tinctoria 

(L.). Eur. J. Integr. Med. 2018, 21, 88–93. DOI: 

10.1016/j.eujim.2018.07.003 

96. Dorni, A.I.C.; Amalraj, A.; Gopi, S.; Varma, K.; 

Anjana, S.N. Novel Cosmeceuticals from Plants—An 

Industry Guided Review. J. Appl. Res. Med. Aromat. 

Plants 2017, 7, 1–26. DOI: 10.1016/j.jarmap.

2017.05.003 

97. Xue, F.; Li, X.; Qin, L.; Liu, X.; Li, C.; Adhikari, B. 

Anti-Aging Properties of Phytoconstituents and Phyto-

Nanoemulsions and Their Application in Managing 

Aging-Related Diseases. Adv. Drug Deliv. Rev. 2021, 

176, Art. No: 113886. DOI: 10.1016/j.addr.2021.113886 

98. Laribi, B.; Kouki, K.; M’Hamdi, M.; Bettaieb, T. 

Coriander (Coriandrum sativum L.) and Its Bioactive 

Constituents. Fitoterapia 2015, 103, 9–26. DOI: 

10.1016/j.fitote.2015.03.012 

99. Achagar, R.; Ait-Touchente, Z.; El Ati, R.; Boujdi, K.; 

Thoume, A.; Abdou, A.; Touzani, R. A Comprehensive 

Review of Essential Oil–Nanotechnology Synergy for 

Advanced Dermocosmetic Delivery. Cosmetics 2024, 

11, Art. No: 48. DOI: 10.3390/cosmetics11020048 

100. Banerjee, K.; Thiagarajan, N.; Thiagarajan, P. 

Formulation and Characterization of a Helianthus 

annuus–Alkyl Polyglucoside Emulsion Cream for 

Topical Applications. J. Cosmet. Dermatol. 2019, 18, 

628–637. DOI: 10.1111/jocd.12756 


