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ABSTRACT 

 
 

 
 

The understanding of plant extracts’ effect on the skin permeability barrier 

characteristic is important for the development of natural ingredient based cosmetic 

product. However, the study on the strategy of skin barrier treatment using local 

plants for topical use is limited. Ficus deltoidea (FD) was chosen in this study as it 

possesses strong antioxidant, anti–melanogenic and photo–protective activities. The 

objectives of this study were to optimize the extraction conditions of vitexin and 

isovitexin compounds from FD leaves, and to evaluate their effects on the skin 

hydration and skin barrier function properties in vitro and in vivo. FD extract was 

successfully obtained through ultrasonic–assisted extraction and optimally designed 

using Box–Behnken design by response surface methodology. Methanol 

concentration, sonication time and solvent to sample ratio were the independent 

variables, while yields of vitexin and isovitexin were the dependent variables. The 

optimal yield of FD extracts was 32.29 ± 0.08 mg/g and 35.87 ± 0.09 mg/g, for 

vitexin and isovitexin respectively. The optimum extraction conditions were 77.66 % 

methanol concentration, 20.03 minutes sonication time, and 19.88 mL/g solvent to 

sample ratio. The optimum extraction conditions required less solvent concentration 

up to 77.66 %, which is 3 % lower as compared to the preliminary experiment. The 

cell viability assay showed that the cell growth of human skin fibroblasts treated with 

FD extract was effectively increased in concentration–dependent manner, compared 

to untreated control and ascorbic acid. In vitro study showed that FD extract induced 

keratinocyte differentiation by enhancing the expression of differentiation marker 

genes of transglutaminase 1, caspase 14, ceramide synthase 3, involucrin, and 

filaggrin using real–time polymerase chain reaction. The in vivo efficacy study was 

conducted on 20 female subjects using tape stripping method and the study evaluated 

the trans–epidermal water loss, hydration, melanin, erythema and elasticity. In 

addition, the skin lipid analysis using high performance thin layer chromatography 

showed that the presence of FD extracts increased the ceramide content, and 

ceramide/cholesterol ratio, compared to other samples. This condition proved the 

ability of FD extract to enhance the skin barrier function through improvement of 

skin hydration and epidermal lipid integrity. Overall, the in vitro and in vivo studies 

have successfully demonstrated the efficacy of FD extracts in the formation of an 

effective moisture barrier which includes: corneocyte strengthening, lipid processing 

and natural moisturizing factor generation.  
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ABSTRAK  

 

 

 

 

Pemahaman mengenai kesan ekstrak tumbuhan terhadap fungsi pertahanan 

kulit adalah penting untuk pembangunan produk kosmetik yang berasaskan bahan 

semulajadi. Walau bagaimanapun, kajian mengenai strategi rawatan pertahanan kulit 

menggunakan tumbuhan tempatan secara topikal adalah sangat terhad. Pokok Mas 

Cotek (FD) telah dipilih di dalam kajian ini kerana memiliki sifat antioksida yang 

tinggi serta aktiviti pencerahan, dan fotolindung. Objektif kajian ini adalah untuk 

mengoptimumkan keadaan pengekstrakan vitexin dan isovitexin daripada daun FD, 

dan mengkaji kesan vitexin dan isovitexin terhadap hidrasi kulit dan pertahanan kulit 

secara in vitro dan in vivo. Ekstrak FD berjaya diperoleh melalui kaedah 

pengekstrakan berbantu ultrasonik secara optimum dengan menggunakan rekabentuk 

Box–Behnken melalui kaedah tindakbalas permukaan. Kepekatan metanol, masa 

sonikasi dan nisbah pelarut kepada sampel adalah pemboleh ubah tidak bersandar, 

sementara itu hasil vitexin dan isovitexin adalah pemboleh ubah bersandar. Hasil 

optimum ekstrak FD adalah 32.29 ± 0.08 % dan 35.87 ± 0.09 % masing-masing 

untuk vitexin dan isovitexin. Keadaan pengekstrakan yang optimum ialah pada 

kepekatan metanol 77.66 %, masa sonikasi 20.03 minit, dan nisbah pelarut kepada 

sampel 19.88 mL/g. Proses optimum memerlukan kepekatan pelarut yang kurang 

sehingga 77.66%, iaitu 3 % lebih rendah berbanding eksperimen awal. Ujian 

keupayaan sel menunjukkan bahawa ekstrak FD secara efektif meningkatkan 

pertumbuhan sel–sel fibroblas kulit manusia dan pertumbuhan ini bergantung pada 

kepekatan ekstrak, berbanding dengan sel yang tidak dirawat dan asid askorbik. 

Kajian in vitro menunjukkan bahawa ekstrak FD dapat mendorong pembezaan 

keratinosit dengan meningkatkan ekspresi gen penanda pembezaan transglutaminase 

1, caspase 14, ceramide synthase 3, involucrin, dan filaggrin menggunakan tindak 

balas berantai polimeras masa sebenar. Kajian keberkesanan in vivo telah dilakukan 

ke atas 20 subjek wanita dengan menggunakan kaedah pelucutan pelekat dengan 

menentukan kehilangan air daripada trans–epidermis, penghidratan, melanin, eritema 

dan keanjalan. Selain itu, analisa komposisi lipid kulit menggunakan kromatografi 

lapisan nipis berprestasi tinggi  menunjukkan bahawa ekstrak FD secara signifikan 

meningkatkan kandungan ceramide, dan nisbah ceramide/kolesterol berbanding 

dengan sampel lain. Ini menunjukkan bahawa ekstrak FD dapat meningkatkan fungsi 

pertahanan kulit melalui peningkatan penghidratan kulit dan integriti lipid epidermis. 

Secara keseluruhan, kajian in vitro dan in vivo ini berjaya menunjukkan 

keberkesanan ekstrak FD dalam pembentukan pertahanan kelembapan berkesan yang 

juga merangkumi: pengukuhan sel korneosit, pemprosesan lipid, dan penghasilan 

faktor pelembap semula jadi. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Research Background 

 

 

Skin is the largest organ of the human body. The primary function of skin is 

to protect the body from unwanted influences in the environment and prevent water 

loss. The main barrier of the skin is in the outermost layer of the skin, stratum 

corneum (SC). The SC consists of corneocytes surrounded by the lipid regions, 

organized into parallel stacks of lamellar bilayers. These two structural 

compartments are known as ‘bricks and mortar model’. The water–repellent lamellar 

layers consist of three main SC lipids: ceramides (CER), cholesterol (CHOL) and 

free fatty acids (FFA) in an approximately 1:1:1 molar ratio (Feingold, 2007; Wertz, 

2006). An equimolar mixture of SC lipids is important to maintain the permeability 

barrier homeostasis and excellence epidermal barrier function. The barrier act as 

critical defensive functions not only towards the outward water and electrolytes but 

deflecting the ultraviolet (UV) light before a deeper penetration occurred into the 

skin (Berkers et al., 2019).  

 

 

There are several factors that can affect the role of the skin barrier. Recently, 

the increased levels of trans–epidermal water loss (TEWL) after mechanical 

disruption, epithelial differentiation defects such as lack of filaggrin (FLG) and 

altered SC intercellular lipid composition were proven as the triggered factors 

(Czarnowicki et al., 2017; Smith et al., 2017). Skin barrier defect is associated with 

the increased proliferation of keratinocytes which is known as cornification or 

keratinization, as well as increased production of inflammatory cytokine in the local  
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tissue. Alterations in the epidermal cornification process would also affect the 

formation of the skin barrier (Hanel et al., 2013). Dysregulated of these processes are 

closely connected with several skin diseases such as psoriasis and atopic dermatitis 

(AD).   

 

 

The uprising of consumer concern towards natural ingredients consumption 

increased the market demands for natural cosmetic products. It is also supported by 

the presence of highly potential natural ingredients in the p roduct. The alternative 

treatments using certain types of plants and their isolated compounds were 

traditionally used for medical purposes. The high popularity of herbs and plants in 

cosmetic are due to many advantages such as an environmentally friendly a nd have 

fewer side effects as compared to the synthetic based cosmetics. Natural cosmetics 

are believed to be safer for people and friendlier to the nature (Elsner and Maibach, 

2005; Chen, 2009). Furthermore, synthetic based cosmetic contains occlusive 

ingredients (petroleum based, silicone based, zinc oxide, mineral oil, mineral 

wax) that may lead to the skin reaction, allergies and irritation, especially those with 

sensitive skin (Purnamawati et al., 2017). In addition, cosmetics products with 

hazardous chemicals could give harmful effects prior to the long–term usage. Owing 

to the side effects of the synthetic ingredients, it is crucial to choose a lower risk 

natural treatment that could also effectively react. Thus, natural cosmetic especially 

from plants may provide a beneficial skin health effect. 

 

 

Ficus deltoidea (FD) or widely known as Mas Cotek in Malaysia, is a plant 

originated from Moraceae family. It has been traditionally used as medicine for 

several diseases such as diabetes and relieving pain. The presence of antioxidant 

compounds in FD such as flavonoids, tannins, polyphenols, saponins, triterphenoids, 

and proanthocyanins was previously reported by Malaysia Agriculture Research and 

Development Institute (MARDI). Several researches were reported on the 

application of FD in biological activities such as anti–melanogenic, anti–

inflammatory, antinociceptive, antioxidant and anti–photoaging effects (Oh et al., 

2011; Zakaria et al., 2012; Hasham et al., 2013; Misbah et al., 2013).  The isolated  
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compounds of vitexin and isovitexin were mostly detected as the biomarker of FD 

for many assays (Abdullah et al., 2009; Choo et al., 2012; Farsi et al., 2014). 

Furthermore, Malaysian Herbal Monograph (MHM) also declared that vitexin and 

isovitexin are the biomarkers for FD plant.  

 

 

An efficient extraction procedure that able to limit the decomposition of the 

extracted compound during the process is extremely important. This method is 

crucial to optimize the chemical constituents in plant material.  Insertion of 

ultrasound in the extraction part of the process is by far the most convenient. It is 

commonly known as ultrasonically assisted extraction (UAE). Pan et al. (2003) 

reported on the efficient application of ultrasonic method in flavonoid extraction.  

The mechanism of UAE is attributed to the mechanical and cavitation efficacies, 

which could possibly result in the disruption of the cell wall, particle size reduction, 

and enhanced mass transfer across the cell membrane (Hossain et al., 2012). 

Furthermore, the processing parameters such as solvent concentration, sonication 

time and solvent to sample ratio are also important to achieve the optimum 

concentration of bioactive compounds. Recently, the Response Surface Methodology 

(RSM) optimization analysis using a statistical software tool is highly recommended 

as it enables the measurement of the effects of multiple factors and their interactions 

on one or more response variables with fewer runs and faster performance (Bezerra 

et al., 2008). In this study, the production of FD extract was mainly carried out 

through UAE and optimized using Box Behnken design by Design–Expert software.  

 

 

 Different model studies such as cell–based assay and human skin biophysical 

and molecular changes are developed to investigate the potential use of natural plant 

products or plant extracts for the prevention or treatment in skin barrier diseases.  

The formation of normal skin barrier components (corneocytes and intercellular 

lipids) requires two different events to be completed. The first event is the maturation 

of cornified envelope (CE) that replaces cell membrane of viable keratinocytes with 

the aggregates of proteins such as involucrin (INV) and loricrin tightly cross–linked 

each other by transglutaminase–1 (TGase–1). The second event is the anucleated 

corneocyted, flattened by the compressive action of FLG on keratin intermediated 

filaments (KIF). This part should be filled with natural moisturizing factor (NMF) 
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components such as 2–pyrrolidone–5–carboxylic acid (PCA), urocanic acid (UCA) 

and other amino acids derived from degradation of FLG through hydrolysing 

processes which involves caspase 14 (Joo et al., 2015).  Therefore, an in vitro study 

of gene expression on INV, ceramide synthase 3 (CERS 3), TGase–1, caspase 14 

and FLG can be determined using quantitative Real–time Polymerase Chain 

Reaction (Real–time PCR) to evaluate the effect of plant extract on skin hydration 

and barrier function towards human epidermal cell. Real–time PCR was used to 

investigate the transcriptome in skin barrier, resulting in the identification of various 

pathomechanisms, such as abnormalities in epidermal differentiation (Lu et al., 2009; 

Winge et al., 2011), inflammatory pathways (Guttman–Yassky et al., 2007; Saaf et 

al., 2008), and lipid homeostasis (Mathay et al., 2011).  

 

 

Meanwhile, an in vivo tape stripping model has been widely accepted as a 

dermal sampling technique for the human study, or specifically in dermatology 

(Dreher et al., 2005, Svoboda et al., 2017; Choi et al., 2018). This method was 

conducted to gradually remove the corneocytes layer using an adhesive film 

(Weerheim and Ponec, 2001). Epidermal components such as proteins and lipids 

which were collected in the adhesive film are further extracted and analysed using 

various chromatography techniques.  Jamin et al. (2019) developed a quick and easy 

method for the quantification of ceramides, cholesterol, and free fatty acids using 

High–Performance Thin Layer Chromatography (HPTLC) with UV detection. 

Similarly, Kilic et al. (2019) used HPTLC to measure different cholesterol/fatty 

acid/ceramide of lipid lamellae ratios in the different age of subjects. These 

evaluation techniques could establish the differences in the skin structure and 

function after the treatment of plant extract in vitro and in vivo.  
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1.2 Problem Statements 

 

 

The rise of natural cosmetic products on the market is triggered by the current 

demand for going green. Consumer concern and the immense potential of natural 

ingredients lead to widespread usage in different industries (e.g. pharmaceutical, 

nutraceutical and cosmeceutical). Certain herbs are currently popular because their 

ingredients may not only be rich in antioxidants, but also have protective effects on 

the skin. FD is a popular medicinal herb in Malaysia and well–known for its 

beneficial effects towards women’s health (Oh et al., 2011; Zakaria et al., 2012; Choi 

et al., 2018). However, research on epidermal protecting activity in vitro and on 

human study is still limited. FD contains various bioactive compounds such as 

flavonoids, vitexin, isovitexin, saponins, tannins, polyphenols, triterpenoids, and 

proanthocyanins. The active biomarker compounds of vitexin and isovitexin have 

biological activities such as anti–hypertensive, anti–inflammatory, antispasmodic, 

antimicrobial, anti–melanogenic, and high antioxidant (Abdullah et al., 2009; 

Hasham et al., 2014). Yet, their effects on epidermal cells remain to be elucidated.   

 

 

The growing demand of plant extract was not only on the quantity basis, but 

also on the quality basis, including for the utilization of green extraction.  However, 

non–standardized procedures of extraction may lead to the degradation of bioactive 

compounds in the plant extract.  The FD leaves were extracted using UAE and 

optimized using Box–Behnken Design (BBD) in Design Expert software, according 

to biomarker compounds of vitexin and isovitexin. Unlike the conventional 

extraction methods, the UAE method for the extraction of active compounds from 

plants is a suitable, cost effective, faster kinetic, efficient in producing higher yield 

and low effect on plants physiologically active compounds (Fomo et al., 2020).  

Alim et al. (2016) and Ong et al. (2016) also reported UAE as an efficient in 

flavonoid extraction of FD plants compared to conventional extraction. 
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In vitro models based on human cells are among the reliable methods to study 

the epidermal barrier protecting activities of FD extract. It is widely used since the 

authorities of the European Union have prohibited the testing of final cosmetic 

products or part of their ingredients on laboratory animals. They also banned the 

marketing of cosmetic products tested on animals outside the EU (Regulation (EC) 

No 1223/2009) and legal restrictions have further been argued for the develop ment 

and assessment of in vitro models that involve cutaneous tissues (Savic and 

Paunovic, 2018). The in vitro models were used in this study to determine the 

eventual toxic properties of FD on skin and their effects on skin hydration and barrier 

function. To the best of knowledge, this is the first study to identify the skin 

moisturizing effect of FD extract by modulating expression of FLG and caspase 14, 

which involved in NMF production in corneocytes. FD extract was also investigated 

on the potential of enhancing the synthesis of CER that provide the mechanism of 

anti–aging properties which supported the effect on skin barrier function.  

 

 

On top of that, the human study was also determined based on the TEWL 

factor. TEWL is a marker of damaged epidermal barrier function, and increased 

levels of TEWL after mechanical disruption, such as tape stripping, are correlated to 

the lower hydration values (Choi et al., 2018).  In addition, the tape stripping method 

is also a non–invasive method that allows the accessibility of the skin tissue, the 

process of measuring skin lipids both quantitatively and qualitatively (Jacobi et al., 

2005; Svoboda et al., 2017). An improved HPTLC method was conducted for 

quantitative analysis of SC lipids. The developing solvent was optimized and the 

calibration curved was developed using the Michaelis Menten equation.   

 

 

The understanding on the FD extract effects and mechanisms on the skin 

barrier activity towards the response of topical application is important for the skin 

care products development, as well as for the prevention and treatment of skin 

diseases. The correlation between skin and usage of cosmetic is always a concern in 

the cosmetic industry. However, the study about FD topical application on skin 

barrier function was poorly reported. Thus, this study was aimed to obtain a better 

insight of the skin structure, function, and physiology after the treatment with FD 

extract. 
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1.3 Objective 

 

 

The objectives of this study are as follows: 

 

 a) To optimize the extraction conditions for vitexin and isovitexin compounds 

from Ficus deltoidea leaves by ultrasonic assisted extraction using Box–

Behnken Design by Response Surface Methodology with three parameters of 

methanol concentration (%), sonication time (min) and solvent to sample ratio 

(mL/g). 

b) To evaluate the effect of Ficus deltoidea extract on the skin hydration and 

barrier function in human skin cells. 

c) To investigate the effect of Ficus deltoidea extract based formulation on the 

skin biophysical properties and lipid composition during skin barrier 

recovery. 

 

 

 

 

1.4 Scopes of the Research 

 

 

The scopes of the research were identified to achieve the objectives. The 

scopes are listed as follows:  

 

 

a) Identification of processing parameters (methanol concentration (%), 

sonication time (min) and solvent to sample ratio (mL/g)) that effect the 

biomarkers content of Ficus deltoidea extract using one factor at a time 

(OFAT) method. 

b) Optimization of Ficus deltoidea extract processing conditions on the 

extraction of the biomarkers content using Response Surface Methodology 

(RSM) with Box–Behnken Design (BBD). Methanol concentration (%), 

sonication time (min) and solvent to sample ratio (mL/g) were the 

independent variables, while yield of vitexin and isovitexin were the 

dependent variables. 
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c) Characterizing of cell viability on Ficus deltoidea extract using MTT assay 

on human skin fibroblast (HSF) cell lines. 

d) Investigation of Ficus deltoidea extract on gene expressions of involucrin 

(INV), ceramide synthase 3 (CERS 3), transglutaminase 1 (TGase–1), 

caspase 14 and filaggrin (FLG) using Real–time Polymerase Chain Reaction 

(Real–time PCR) in determining skin hydration and barrier function of 

human skin cells. 

e) Evaluation of skin barrier recovery on Ficus deltoidea extract based 

formulation using a non–invasive tape stripping technique. 

f) Evaluation of skin biophysical changes on 20 female subjects of 20–35 years 

old after application of Ficus deltoidea extract based formulation. Skin 

TEWL, hydration, melanin, erythema index and elasticity were evaluated by 

using multiprobe adapter systems (MPA) for 14 days. 

g) Investigation of lipid composition on the application of Ficus deltoidea 

extract based formulation using High Performance Thin Layer 

Chromatography (HPTLC). 

 

 

 

 

1.5 Significance and Original Contributions of the Research 

 

 

FD has a wide spectrum of traditional uses, as well as in terms of the 

biological and pharmacological properties. The scientific findings on the effect of FD 

extract may provide useful insight into the understanding of FD mechanism of ac tion 

in vitro and in vivo study. New emerging lipid composition data suggested that FD 

extract had demonstrated the potential skin barrier activities. The results obtained 

through this study would beneficially provide a critical observation on the correlat ion 

of epidermal lipids variation and skin barrier function. The ordered alignment of lipid 

formed a closed system to prevent TEWL and provided the SC more impermeable in 

maintaining the skin barrier function. Thus, it is also a preliminary step towards the 

real application of FD topical uses for skin treatments. Additionally, FD extract was 

proven as the potential treatments for the skin ailments based on the previous studies.  

 



 

141 

REFERENCES 

 

 

 

 

Abdel–Rahman, R. F., Ezzat, S. M., Ogaly, H. A., Abd–Elsalam, R. M., Hessin, A. 

F., Fekry, M. I., and Mohamed, S. O. (2020). Ficus deltoidea extract down–

regulates protein tyrosine phosphatase 1B expression in a rat model of type 2 

diabetes mellitus: a new insight into its antidiabetic mechanism. Journal of 

Nutritional Science, 9, 1–18. 

Abdulla, M. A., Ahmed, K. A. A., Abu–Luhoom, F. M., and Muhanid, M. (2010). 

Role of deltoidea extract in the enhancement of wound healing in 

experimental rats. Biomedical Research, 21(3), 0976–1683. 

Abdullah, Z., Hussain, K., Ismail, Z., and Ali, R. M. (2009). Anti–inflammatory 

activity of standardised extracts of leaves of three varieties of Ficus 

deltoidea. International Journal of Pharmaceutical and Clinical 

Research, 1(3), 100–105.  

Abdullah, Z., Hussain, K., Zhari, I., Mat Ali, R., Pisar, M., Jamaludin, F., and 

Sahdan, R. (2009). Evaluation of Extracts of Leaf of Three Ficus Deltoidea 

Varieties for Antioxidant Activities and Secondary Metabolites. 

Pharmacognosy Research 1(4): 216 

Adam, Z., Khamis, S., Ismail, A., and Hamid, M. (2012). Ficus deltoidea: A 

potential alternative medicine for diabetes mellitus. Evidence–Based 

Complementary and Alternative Medicine, 2012. 

Agra, L.C., Ferro, J.N.S., Barbosa, F.T., Barreto, E. (2015). Triterpenes with healing 

activity: A systematic review. Journal Dermatology Treatment, 26, 465–470. 

Aguilar–Hernández, G., García–Magaña, M. D. L., Vivar–Vera, M. D. L. Á., 

Sáyago–Ayerdi, S. G., Sánchez–Burgos, J. A., Morales–C  astro, J.  and 

Montalvo González, E. (2019). Optimization of ultrasound–assisted 

extraction of phenolic compounds from Annona muricata by–products and 

pulp. Molecules, 24(5), 904. 

 

 



 

142 

Akhir, N. A. M., Chua, L. S., Majid, F. A. A., and Sarmidi, M. R. (2011). 

Cytotoxicity of aqueous and ethanolic extracts of   deltoidea on human 

ovarian carcinoma cell line. Journal of Advances in Medicine and Medical 

Research, 397–409. 

Akhtar, N., Khan, A. B., Muhammad, S., Ahmed, M., Khan, H. M. S., Rasool, F., 

and Saeed, T. (2012). Formulation and characterization of a cream containing 

terminalia chebula extract. Complementary Medicine Research, 19(1), 20–25. 

Ali, A., Akhtar, N., and Chowdhary, F. (2014). Enhancement of human skin facial 

revitalization by moringa leaf extract cream. Advances in Dermatology and 

Allergology Postȩpy Dermatologi I Alergologii, 31(2), 71–76.  

Alim, N. A. S. M. A., Sulaiman, A. Z., and Ajit, A. (2016). Application of ultrasound 

on the extraction of vitexin from Ficus deltoidea leaves. ARPN JEAS, 11, 

2199–2204. 

Altemus, M., Rao, B., Dhabhar, F. S., Ding, W., and Granstein, R. D. (2001). Stress–

Induced Changes in Skin Barrier Function in Healthy Women. Journal of 

Investigative Dermatology, 117(2), 309–317 

Altuntaş, E., and Yener, G. (2015). Anti–aging potential of a cream containing herbal 

oils and honey: Formulation and in vivo evaluation of effectiveness using 

non– invasive biophysical techniques. IOSR Journal of Pharmacy and 

Biological Sciences Ver. I, 10(6), 2319–7676.  

Anaya–Esparza, L. M., Ramos–Aguirre, D., Zamora–Gasga, V. M., Yahia, E., and 

Montalvo–González, E. (2018). Optimization of ultrasonic–assisted 

extraction of phenolic compounds from Justicia spicigera leaves. Food 

science and biotechnology, 27(4), 1093–1102. 

Angelova–Fischer, I., Bauer, A., Hipler, U. C., Petrov, I., Kazandjieva, J., Bruckner, 

T., Diepgen, T., Tsankov, N., Williams, M., Fischer, T. W., Elsner P. and 

Fluhr, J. W. (2005). The objective severity assessment of atopic dermatitis 

(OSAAD) score: validity, reliability and sensitivity in adult patients with 

atopic dermatitis. British Journal of Dermatology, 153:767–773. 

Aourabi, S., Jennan, S., Sfaira, M., and Mahjoubi, F. (2018), Optimization Of 

Ultrasound–Assisted Extraction Of Phenolic Compounds From Ammi 

Visnaga Using Response Surface Methodology. International Journal of 

Pharmaceutical Sciences and Research, 2693–2699. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Angelova-Fischer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bauer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hipler%20UC%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petrov%20I%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kazandjieva%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruckner%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bruckner%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diepgen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsankov%20N%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elsner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16181458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fluhr%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=16181458


 

143 

Ashraf, K., Halim, H., Lim, S. M., Ramasamy, K., and Sultan, S. (2020). In vitro 

antioxidant, antimicrobial and antiproliferative studies of four different 

extracts of Orthosiphon stamineus, Gynura procumbens and Ficus 

deltoidea. Saudi Journal of Biological Sciences, 27(1), 417–432. 

Aslam, M. S., Ahmad, M. S., and Mamat, A. S. (2015). Pharmacological potential of 

vitexin. Indian Research Journal of Pharmacy and Science, 2(2), 114–122. 

Aslanturk, O. S. (2018). In vitro cytotoxicity and cell viability assays: principles, 

advantages, and disadvantages, 2, 64.  

Atrux–Tallau, N., Huynh, N. T. and Gardette, L. (2008). Effects of physical and 

chemical treatments upon biophysical properties and micro–relief of human 

skin. Archives of Dermatological Research, 300, 243–251. 

Azmi, N. A. N (2019). Virgin Coconut Oil Based Nanostructured Lipid Carrier 

Loaded With Ficus Deltoidea Extract For Skin Barrier Improvement . Master 

Thesis, Universiti Teknologi Malaysia.  

Azmir, J., Zaidul, I. S. M., Rahman, M. M., Sharif, K. M., Mohamed, A., Sahena, F., 

and Omar, A. K. M. (2013). Techniques for extraction of bioactive 

compounds from plant materials: A review. Journal of food 

engineering, 117(4), 426–436. 

Barel, A., Clarys, P., Serup, J., Jemec, G. and Grove, G. (2006). Measurement of 

epidermal capacitance (eds): Non–Invasive Methods and Skin. Boca Raton, 

CRC Press, 2: 337–344. 

Baroli, B. (2010). Penetration of nanoparticles and nanomaterials in the skin: fiction 

or reality. Journal of pharmaceutical sciences, 99(1), 21–50.  

Baroni, E. D. R. V., Biondo–Simões, M. D. L. P., Auersvald, A., Auersvald, L.  A., 

Montemor Netto, M. R., Ortolan, M. C. A. B., and Kohler, J. N. (2012). 

Influence of aging on the quality of the skin of white women: the role of 

collagen. Acta Cirurgica Brasileira, 27(10), 736–740. 

Bashir, S. J., Chew, A. L. and Anigbogu, A. (2001). Physical and physiological 

effects of stratum corneum tape stripping. Skin Research and Technology, 7: 

40–8. 

Basketter, D., Darlenski, R. and Fluhr, J. W. (2008). Skin irritation and sensitization: 

mechanisms and new approaches for risk assessment. Skin Research and 

Technology, 21:191–202. 



 

144 

Baumann, L. (2016). Validation of a Questionnaire to Diagnose the Baumann Skin 

Type in All Ethnicities and in Various Geographic Locations. Journal of 

Cosmetics, Dermatological Sciences and Applications, 6: 34–40. 

Beeckman, D., Van Damme, N., Schoonhoven, L., Van Lancker, A., Kottner, J., 

Beele, H.,and Van Hecke, A. (2016). Interventions for preventing and treating 

incontinence‐ associated dermatitis in adults. Cochrane Database of 

Systematic Reviews, (11), 11. 

Belo, S. E. D., Gaspar, L. R., and Campos, P. M. B. G. M. (2011). Photoprotective 

effects of topical formulations containing a combination of Ginkgo biloba and 

green tea extracts. Phytotherapy Research, 25(12), 1854–1860.  

Benech–Kieffer, F., Wegrich, P., Schwarzenbach R., Klecak, G., Weber, T., Leclaire, 

J. and Schaefer, H. (2000). Percutaneous absorption of sunscreens in vitro: 

Interspecies comparison, skin models and reproducibility aspects, Skin 

Pharmacology and Applied Skin Physiology, 13: 324–335. 

Berkers, T., Boiten, W. A., Absalah, S., van Smeden, J., Lavrijsen, A. P. M., and 

Bouwstra, J. A. (2019). Compromising human skin in vivo and ex vivo to 

study skin barrier repair. Biochimica et Biophysica Acta (BBA)–Molecular 

and Cell Biology of Lipids, 1864(8), 1103–1108. 

Berridge, M. V., Herst, P. M., and Tan, A. S. (2005). Tetrazolium dyes as tools in 

cell biology: new insights into their cellular reduction. Biotechnology annual 

review, 11, 127–152.  

Bezerra, M. A., Santelli, R. E., Oliveira, E. P., Villar, L. S., and Escaleira, L. A. 

(2008). Response surface methodology (RSM) as a tool for optimization in 

analytical chemistry. Talanta, 76(5), 965–977. 

Biniek, K., Levi, K., and Dauskardt, R. H. (2012). Solar UV radiation reduces the  

barrier function of human skin. Proceedings of the National Academy of 

Sciences, 109(42), 17111–17116. 

Biosystems, A. (2014). Real–time PCR handbook. Life Technologies (Accessed: 11 

November. 

Bittar, M., Sousa, M. M., Yunes, R., Lento, R. A., Delle–Monache, F., and Cechinel–

Filho, V. (2000). Antinociceptive activity of I3, II8–Binaringenin, a 

biflavonoid present in plants of the Guttiferae. Planta Medica, 66, 84–86 



 

145 

Black. D., Del Pozo, A., Lagarde, J. M. and Gall, Y., (2000). Seasonal variability in 

the biophysical properties of stratum corneum from different anatomical sites, 

Skin Research and Technology, 6: 70–76. 

Borghi, M. S., Carvalho, T. T., Staurengo–Ferrari, L., Miriam, S., Hohmann, N., 

Pinge–Filho, P., Casagrande, R., Verri Jr., W. A. (2013). Vitexin Inhibits 

Inflammatory Pain in Mice by Targeting TRPV1, Oxidative Stress, and 

Cytokines. Journal Natural Products. 76 (6), 1141–1149 

Boundless (2016) “What is Skin?.” Boundless Anatomy and Physiology. Boundless. 

E Book library (Online) Available at 

https://www.boundless.com/physiology/textbooks/boundless–anatomy–and–

physiology–textbook/integumentary–system–5/the–skin–64/what–is–skin–

1358–5582. (Retrieved 20 Sep. 2019) 

Bouwstra, J. A., and Ponec, M. (2006). The skin barrier in healthy and diseased 

state. Biochimica et Biophysica Acta (BBA)–Biomembranes, 1758(12), 2080–

2095. 

Bouwstra, J. A., Gooris, G. S., Groen, D., and Ponec, M. (2009). The skin barrier in 

healthy and diseased state. Chemistry and Physics of Lipids, (160), S16. 

Breternitz, M., Flach, M., Präßler, J., Elsner, P. and Fluhr, J. W. (2007). Acute 

barrier disruption by adhesive tapes is influences by pressure, time and 

anatomical location: integrity and cohesion assessed by sequential tape 

stripping, British Journal of Dermatology, 156: 231–240. 

Bunawan, H., Amin, N. M., Bunawan, S. N., Baharum, S. N., and Mohd Noor, N. 

(2014). Ficus deltoidea Jack: A review on its phytochemical and 

pharmacological importance. Evidence–Based Complementary and 

Alternative Medicine. 

Cacace, J. E., and Mazza, G. (2003). Mass transfer process during extraction of 

phenolic compounds from milled berries. Journal of Food 

Engineering, 59(4), 379–389. 

Cambon, M., Issachar N., Castelli, D. and Robert, C., (2001). An in vivo method to 

assess the photostability of UV filters in a sunscreen, International Journal of 

Cosmetic Science, 52: 1–11. 

Candi, E., Schmidt, R., and Melino, G. (2005). The cornified envelope: a model of 

cell death in the skin. Nature reviews Molecular cell biology, 6(4), 328–340. 



 

146 

Carrera, C., Ruiz–Rodríguez, A., Palma, M., Barroso, C.G. (2012). Ultrasound 

assisted extraction of phenolic compounds from grapes. Analytica Chimica 

Acta 732, 100–104. 

Caspers, P. J., Lucassen, G. W., Bruining, H. A., and Puppels, G. J. (2000). 

Automated depth scanning confocal Raman microspectrometer for rapid in 

vivo determination of water concentration profiles in human skin. Journal of 

Raman spectroscopy, 31(8–9), 813–818.  

Cha, H. J., He, C., Zhao, H., Dong, Y., An, I. S., and An, S. (2016).  Intercellular and 

intracellular functions of ceramides and their metabolites in 

skin. International journal of molecular medicine, 38(1), 16–22. 

Chamlin, S. L., Kao, J. and Frieden, I. J. (2002). Ceramide–dominant barrier repair 

lipids alleviate childhood atopic dermatitis: changes in barrier function 

provide a sensitive indicator of disease activity. Journal of the American 

Academy of Dermatology, 47,198–208. 

Chan, S. W., Lee, C. Y., Yap, C. F., Mustapha, W. A. W., and Ho, C. W. (2009). 

Optimisation of extraction conditions for phenolic compounds from limau 

purut (Citrus hystrix) peels. International Food Research Journal, 16(2), 

203–213. 

Chang, M. J., Huang, H. C., Chang, H. C., and Chang, T. M. (2008). Cosmetic  

formulations containing Lithospermum erythrorhizon root extract show 

moisturizing effects on human skin. Archives of dermatological 

research, 300(6), 317–323. 

Chen, M. X., Alexander, K. S., and Baki, G. (2016). Formulation and Evaluation of 

Antibacterial Creams and Gels Containing Metal Ions for Topical 

Application. Journal of Pharmaceutics, 2016, 5754349.  

Chen, Q. (2009). Evaluate the effectiveness of the natural cosmetic product  

compared to chemical–based products. International Journal of 

Chemistry, 1(2), 57. 

Chen, S. Y., Song, W. M., and Du, X. H. (2008). Effect of modified wuhua decoction 

on skin barrier function in facial corticosteroid addictive dermatitis patients, 

Chinese journal of integrated traditional and Western medicine, 28(5), 410–

413. 

 



 

147 

Chen, W., Wang, W. P., Zhang, H. S., and Huang, Q. (2012). Optimization of 

ultrasonic–assisted extraction of water–soluble polysaccharides from Boletus 

edulis mycelia using response surface methodology. Carbohydrate 

Polymers, 87(1), 614–619. 

Chen, X., Kwak, S., Lafleur, M., Bloom, M., Kitson, N. and Thewalt, J. (2007). Fatty 

acids influence “solid” phase formation in models of stratum corneum 

intercellular membranes. Langmuir Journal, 23, 5548–5556. 

Cho, E., and Cho, S. H. (2013). Effects of Korean red ginseng extract on the  

prevention of atopic dermatitis and its mechanism on early lesions in a 

murine model. Journal of ethnopharmacology, 145(1), 294–302. 

Choi, H. K., Kim, H. J., Liu, K. H., and Park, C. S. (2018). Phytosphingosine  

Increases Biosynthesis of Phytoceramide by Uniquely Stimulating the  

Expression of Dihydroceramide C4 desaturase (DES2) in Cultured Human 

Keratinocytes. Lipids, 53(9), 909–918. 

Choi, J. H., Song, Y. S., Lee, H. J., Kim, G. C., and Hong, J. W. (2017). The topical 

application of low–temperature argon plasma enhances the anti–inflammatory 

effect of Jaun–ointment on DNCB–induced NC/Nga mice. BMC 

complementary and alternative medicine, 17(1), 1–10. 

Choi, J. J., Park, B., Kim, D. H., Pyo, M. Y., Choi, S., Son, M., and Jin, M. (2008). 

Blockade of atopic dermatitis–like skin lesions by DA–9102, a natural 

medicine isolated from Actinidia arguta, in the Mg–deficiency induced 

dermatitis model of hairless rats. Experimental biology and medicine, 233(8), 

1026–1034. 

Choi, J. S., Moon, W. S., Choi, J. N., Do, K. H., Moon, S. H., Cho, K. K.,  and Choi, 

I. S. (2013). Effects of seaweed Laminaria japonica extracts on skin 

moisturizing activity in vivo. Journal Cosmetic Science, 64(3), 193–205.  

Choi, K. T., Kim, J. H., Cho, H. T., Lim, S. S., Kwak, S. S., and Kim, Y. J. (2016). 

Dermatologic evaluation of cosmetic formulations containing 

Chrysanthemum indicum extract. Journal of Cosmetic Dermatology, 15(2), 

162–168.  

Choi, J. W., Kwon, S. H., Youn, J. I., and Youn, S. W. (2013). Objective 

measurements of erythema, elasticity and scale could overcome the inter–and 

intra–observer variations of subjective evaluations for psoriasis 

severity. European Journal of Dermatology, 23(2), 224–229. 



 

148 

Choo, C. Y., Sulong, N. Y., Man, F., and Wong, T. W. (2012). Vitexin and isovitexin 

from the leaves of Ficus deltoidea with in–vivo α–glucosidase 

inhibition. Journal of ethnopharmacology, 142(3), 776–781. 

Chovatiya, R., and Silverberg, J. I. (2019). Pathophysiology of Atopic Dermatitis and 

Psoriasis: Implications for Management in Children. Children, 6(10), 108. 

Chuberre, B., Araviiskaia, E., Bieber, T., and Barbaud, A. (2019). Mineral oils and 

waxes in cosmetics: an overview mainly based on the current European 

regulations and the safety profile of these compounds. Journal of the 

European Academy of Dermatology and Venereology, 33, 5–14. 

Chumala, P. B., and Suchy, M. (2003). Phytoalexins from Thlaspi arvense, a wild 

crucifer resistant to virulent Leptosphaeria maculans: structures, syntheses 

and antifungal activity. Phytochemistry, 64(5), 949–956. 

Ciğeroğlu, Z., Aras, Ö. Pinto, C. A., Bayramoglu, M., Kırbaşlar, Ş. İ., Lorenzo, J. 

M., and Şahin, S. (2018). Optimization of ultrasound assisted extraction of 

phenolic compounds from grapefruit (Citrus paradisi Macf.) leaves via 

D‐ optimal design and artificial neural network design with categorical and 

quantitative variables. Journal of the Science of Food and 

Agriculture, 98(12), 4584–4596. 

Clarys, P., Alewaeters, K., Lambrecht, R., and Barel, A. O. (2000). Skin color 

measurements: comparison between three instruments: the Chromameter®, 

the DermaSpectrometer® and the Mexameter®. Skin Research and 

Technology, 6(4): 230–238. 

Coderch, L., López, O. and Parra, J. L. (2003) Ceramides and skin function.  

American Journal of Clinical Dermatology, 4:107–129.  

Comtrade. (2018). International Trade Statistics Database, Available at 

http://comtrade.un.org. (Accessed on April 2019).  

Covell, D. G., Huang, R., and Wallqvist, A. (2007). Anticancer medicines in 

development: assessment of bioactivity profiles within the National Cancer 

Institute anticancer screening data. Molecular Cancer Therapeutics, 6(8), 

2261–2270.  

Czarnowicki, T., Krueger, J. G., and Guttman–Yassky, E. (2017). Novel concepts of 

prevention and treatment of atopic dermatitis through barrier and immune 

manipulations with implications for the atopic march. Journal of Allergy and 

Clinical Immunology, 139(6), 1723–1734. 



 

149 

Dabrowska, A. K., Spano, F., Derler, S., Adlhart, C., Spencer, N. D., and Rossi, R. 

M. (2018). The relationship between skin function, barrier properties, and 

body dependent factors. Skin Research and Technology, 24(2), 165–174. 

Dailey, A., and Vuong, Q. V. (2015). Effect of extraction solvents on recovery of 

bioactive compounds and antioxidant properties from macadamia 

(Macadamia tetraphylla) skin waste. Cogent Food and Agriculture, 1(1), 

1115646.  

Darlenski, R. B., Neykov, N. V. and Vlahov, V. D. (2010) Evidence–based 

medicine: facts and controversies. Clinics in Dermatology, 28, 553–557. 

Darlenski, R., Sassning, S., Tsankov, N., and Fluhr, J. W. (2009). Non–invasive in 

vivo methods for investigation of the skin barrier physical properties. 

European Journal of Pharmaceutics and Biopharmaceutics, 72(2): 295–303. 

DaSilva, S. C., Sahu, R. P., Konger, R. L., Perkins, S. M., Kaplan, M. H., and 

Travers, J. B. (2012). Increased skin barrier disruption by sodium lauryl 

sulfate in mice expressing a constitutively active STAT6 in T– cells. Archives 

of dermatological research, 304(1), 65–71. 

De Araújo, E. R. D., Félix–Silva, J., Xavier–Santos, J. B., Fernandes, J. M., Guerra, 

G. C. B., de Araújo, A. A.,and Zucolotto, S. M. (2019). Local anti–

inflammatory activity: Topical formulation containing Kalanchoe brasiliensis 

and Kalanchoe pinnata leaf aqueous extract. Biomedicine and 

Pharmacotherapy, 113, 108721. 

De Jongh, C. M., Verberk, M. M., Spiekstra, S. W., Gibbs, S. and Kezic, S. (2007), 

Cytokines at different stratum corneum levels in normal and sodium lauryl 

sulphate–irritated skin. Skin Research and Technology, 13: 390–398.  

Dean, J. R., and Liu, B. (2000). Supercritical fluid extraction of Chinese herbal 

medicines: Investigation of extraction kinetics. Phytochemical Analysis: An 

International Journal of Plant Chemical and Biochemical Techniques, 11(1), 

1–6.  

DeLeve, L. D., Valla, D. C., and Garcia–Tsao, G. (2009). Vascular disorders of the 

liver. Hepatology (Baltimore, Md.), 49(5), 1729. 

Denecker, G., Hoste, E., Gilbert, B., Hochepied, T., Ovaere, P., Lippens, S. and 

Borgonie, G. (2007). Caspase–14 protects against epidermal UVB 

photodamage and water loss. Nature cell biology, 9(6), 666–674. 



 

150 

Dent, M., Dragović–Uzelac, V., Elez Garofulić, I., Bosiljkov, T., Ježek, D. and 

Brnčić, M. (2015). Comparison of Conventional and Ultrasound– Assisted 

Extraction Techniques on Mass Fraction of Phenolic Compounds from Sage 

(Salvia Officinalis L.). Chemical and Biochemical Engineering Quarterly  

29(3): 475–84. 

Derler, S., and Gerhardt, L. C. (2012). Tribology of skin: review and analysis of 

experimental results for the friction coefficient of human skin. Tribology 

Letters, 45(1), 1–27.  

Do, Q. D., Angkawijaya, A. E., Tran–Nguyen, P. L., Huynh, L. H., Soetaredjo, F. E., 

Ismadji, S., and Ju, Y. H. (2014). Effect of extraction solvent on total phenol 

content, total flavonoid content, and antioxidant activity of Limnophila 

aromatica. Journal of food and drug analysis, 22(3), 296–302. 

Dobrev, H. (2000). Use of Cutometer to assess epidermal hydration. Skin research 

and technology, 6(4), 239–244. 

Dobrev, H. P. (2002). A study of human skin mechanical properties by means of 

Cutometer. Folia Medica, 44(3): 5–10. 

Draelos, Z. D. (2012). New treatments for restoring impaired epidermal barrier 

permeability: skin barrier repair creams. Clinics in dermatology, 30(3), 345–

348.  

Drake, D. R., Brogden, K. A., Dawson, D. V. and Wertz, P. W. (2008), Thematic 

review series: skin lipids. Antimicrobial lipids at the skin surface, The 

Journal of Lipid Research, 49: 4–11. 

Dreher, F., Modjtahedi, B. S. and Modjtahedi, S. P. (2005). Quantification of stratum 

corneum removal by adhesive tape stripping by total protein assay in 96–well 

microplates. Skin Research and Technology, 11, 97–101. 

Durling, N. E., Catchpole, O. J., Grey, J. B., Webby, R. F., Mitchell, K. A., Foo, L. 

Y., and Perry, N. B. (2007). Extraction of phenolics and essential oil from 

dried sage (Salvia officinalis) using ethanol–water mixtures. Food 

chemistry, 101(4), 1417–1424. 

Działo, M., Mierziak, J., Korzun, U., Preisner, M., Szopa, J., and Kulma, A. (2016). 

The Potential of Plant Phenolics in Prevention and Therapy of Skin 

Disorders. International Journal of Molecular Sciences, 17(2), 160.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Dobrev%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=12580523


 

151 

Dzolin, S., Aris, S. R. S., Ahmad, R., and Zain, M. M. (2010). Radical scavenging 

and neurotoxicity of four varieties of Ficus deltoidea. In 2010 International 

conference on science and social research (CSSR 2010) (11–15).  

Ebel, S., Alert, D., and Schaefer, U. (1984). Calibration in TLC/HPTLC using the 

Michaelis–Menten function. Chromatographia, 18(1), 23–27. 

Egawa, M., and Tagami, H. (2008). Comparison of the depth profiles of water and 

water‐ binding substances in the stratum corneum determined in vivo by 

Raman spectroscopy between the cheek and volar forearm skin: effects of 

age, seasonal changes and artificial forced hydration. British Journal of 

Dermatology, 158(2), 251–260. 

Egawa, M., Hirao, T., and Takahashi, M. (2007). In vivo estimation of stratum 

corneum thickness from water concentration profiles obtained with Raman 

spectroscopy. Acta dermato–venereologica, 87(1), 4–8.  

Egawa, M., Oguri, M., Kuwahara, T., and Takahashi, M. (2002). Effect of exposure 

of human skin to a dry environment. Skin Research and Technology, 8(4), 

212–218.  

Ekor, M. (2013). The growing use of herbal medicines: issues relating to adverse 

reactions and challenges in monitoring safety. Frontiers in Pharmacology, 4, 

177.  

Elias, P. M. (2014). Lipid abnormalities and lipid–based repair strategies in atopic 

dermatitis. Biochimica et Biophysica Acta (BBA)–Molecular and Cell Biology 

of Lipids, 1841(3), 323–330. 

Elias, P. M. and Choi, E. H. (2005). Interactions among stratum corneum defensive 

functions. Experimental Dermatology, 14, 719–726. 

Elsner, P., and Maibach, H. I. (2005). Cosmeceuticals and Active Cosmetics: Drugs 

vs. Cosmetics. CRC Press. 

Endo, K., Suzuki, N., and Yoshida, O. (2007). The barrier component and the driving 

force component of transepidermal water loss and their application to skin 

irritant tests. Skin Research and Technology, 13, 425–35. 

Engebretsen, K. A., Johansen, J. D., Kezic, S., Linneberg, A., and Thyssen, J. P. 

(2016). The effect of environmental humidity and temperature on skin barrier 

function and dermatitis. Journal of the European Academy of Dermatology 

and Venereology, 30(2), 223–249. 



 

152 

Entezari, M. H., Nazary, S. H., and Khodaparast, M. H. (2004). The direct effect of 

ultrasound on the extraction of date syrup and its micro–

organisms. Ultrasonics Sonochemistry, 11(6), 379–384.  

Ettre L.S. (2008) The evolution of thin–layer chromatography, Chapters in the 

Evolution of Chromatography, London Imperial College Press ( 208–220) 

Fan, G., Ham, Y., Gu, Z. and Chen, D. (2008) Optimizing conditions for 

anthocyanins extraction from purple sweet potato using response surface 

methodology. Food and Science Technology. 41(1):155–160. 

Farhana, M., Ahmad Fauzi, P., and Lim, H. (2007). Market potential for Mas Cotek 

(Ficus deltoidea) products in selected states in peninsular Malaysia. Forest 

Research Institute Malaysia (FRIM), 135–132. 

Farsi, E., Ahmad, M., Hor, S. Y., Ahamed, M. B. K., Yam, M. F., and Asmawi, M. 

Z. (2014). Standardized extract of Ficus deltoidea stimulates insulin secretion 

and blocks hepatic glucose production by regulating the expression of 

glucose–metabolic genes in streptozitocin–induced diabetic rats. BMC 

complementary and alternative medicine, 14(1), 220. 

Farwanah, H., Neubert, R., Zellmer, S. and Raith, K. (2002). Improved procedure for 

the separation of major stratum corneum lipids by means of automated 

multiple development thin–layer chromatography. Journal of 

Chromatography Analytical Technologies in the Biomedical and Life, 780(2): 

443–450. 

Farwanah, H., Raith, K., Neubert, R. H. and Wohlrab, J. (2005). Ceramide profiles of 

the uninvolved skin in atopic dermatitis and psoriasis are comparable to those 

of healthy skin. Archives of Dermatological Research. 296: 514–521.  

Farwick, M., Köhler, T., Schild, J., Mentel, M., Maczkiewitz, U., Pagani, V. and 

Gauglitz, G. G. (2014). Pentacyclic triterpenes from Terminalia arjuna show 

multiple benefits on aged and dry skin. Skin pharmacology and 

physiology, 27(2), 71–81.  

Feingold,    K. R. (2007). Thematic review series: skin lipids. The role of epidermal 

lipids in cutaneous permeability barrier homeostasis, The Journal of Lipid 

Research, 48: 2531–2546. 

 

 



 

153 

Ferreira, S. C., Bruns, R. E., Ferreira, H. S., Matos, G. D., David, J. M., Brandao, G. 

C. and Dos Santos, W. N. L. (2007). Box–Behnken design: an alternative for 

the optimization of analytical methods. Analytica chimica acta, 597(2), 179–

186.  

Filgueiras, A. V., Capelo, J. L., Lavilla, I., and Bendicho, C. (2000). Comparison of 

ultrasound–assisted extraction and microwave–assisted digestion for 

determination of magnesium, manganese and zinc in plant samples by flame 

atomic absorption spectrometry. Talanta, 53(2), 433–441.  

Firooz, A., Sadr, B., Babakoohi, S., Sarraf–Yazdy, M., Fanian, F., Kazerouni–

Timsar, A., and Dowlati, Y. (2012). Variation of biophysical parameters of 

the skin with age, gender, and body region. The Scientific World 

Journal, 2012. 

Fluhr, J. W, Feingold, K. R, Elias, P. M. (2006). Transepidermal water loss reflects 

permeability barrier status: validation in human and rodent in vivo and ex 

vivo models. Experimental Dermatology, 15, 483–492. 

Fluhr, J. W., Darlenski, R, and Angelova–Fischer, I. (2008). Skin irritation and 

sensitization: mechanisms and new approaches for risk assessment. Skin 

pharmacology and physiology, 21, 124–35. 

Fluhr, J. W., Elsner, P., Berardesca, E., and Maibach, H. I. (Eds.). 

(2004). Bioengineering of the skin: water and the stratum corneum. CRC 

press.  

Fomo, G., Madzimbamuto, T. N., & Ojumu, T. V. (2020). Applications of 

nonconventional green extraction technologies in process industries: 

Challenges, limitations and perspectives. Sustainability, 12(13), 5244. 

Foster, D. W. (2012). Malonyl–CoA: the regulator of fatty acid synthesis and 

oxidation. The Journal of clinical investigation, 122(6), 1958–1959. 

Fuchs, B., Süß, R., Teuber, K., Eibisch, M., and Schiller, J. (2011). Lipid analysis by 

thin–layer chromatography—a review of the current state. Journal of 

Chromatography A, 1218(19), 2754–2774. 

Fukada, M., Kano, E., Miyoshi, M., Komaki, R., and Watanabe, T. (2012). Effect of 

“rose essential oil” inhalation on stress–induced skin–barrier disruption in 

rats and humans. Chemical senses, 37(4), 347–356. 



 

154 

Fukuda, S., Baba, S., and Akasaka, T. (2015). Psychological stress has the potential 

to cause a decline in the epidermal permeability barrier function of the horny 

layer. International journal of cosmetic science, 37(1), 63–69. 

Garrod, D. R. (2013). The assay that defines desmosome hyper–adhesion. The 

Journal of investigative dermatology, 133(2), 576. 

Gasmalla, M. A. A., Yang, R., and Hua, X. (2015). Extraction of rebaudioside–A by 

sonication from Stevia rebaudiana Bertoni leaf and decolorization of the 

extract by polymers. Journal of food science and technology, 52(9), 5946–

5954.  

Gemeda, N., Tadele, A., Lemma, H., Girma, B., Addis, G., Tesfaye, B., and Haile, C. 

(2018). Development, characterization, and evaluation of novel broad–

spectrum antimicrobial topical formulations from Cymbopogon martini 

(Roxb.) W. Watson essential oil. Evidence–Based Complementary and 

Alternative Medicine, 2018. 

Gerhardt, L. C., Lenz, A., Spencer, N. D., Münzer, T., and Derler, S. (2009). Skin–

textile friction and skin elasticity in young and aged persons. Skin Research 

and Technology, 15(3), 288–298. 

Giacometti, J., Žauhar, G., and Žuvić, M. (2018). Optimization of ultrasonic–assisted 

extraction of major phenolic compounds from Olive leaves (Olea europaea 

L.) using response surface methodology. Foods, 7(9), 149. 

Gianeti, M. D., Mercurio, D. G. and Maia Campos, P. M. B. G. (2013), The use of 

green tea extract in cosmetic formulations: not only an antioxidant active 

ingredient. Dermatologic Therapy, 26, 267–271.  

Gonzalez, S. and Gilaberte–Calzada, Y. (2008). In vivo reflectance–mode confocal 

microscopy in clinical dermatology and cosmetology. International Journal 

Cosmetic Science, 30, 1–17. 

Grice, E. A., Kong, H. H., Conlan, S., Deming C. B., Davis J. and Young A. C. 

(2009). Topographical and temporal diversity of the human skin microbiome, 

Journal of Science, 324: 2–1190. 

Guerra, J. A., Molina, M. F., Abad, M. J., Villar, A. M., Paulina, B. (2006). 

Inhibition of inducible nitric oxide synthase and cyclooxygenase–2 

expression by flavonoids isolated from Tanacetum microphyllum. 

International Journal of Immunopharmacology. 6, 1723–1728. 



 

155 

Guttman–Yassky, E., Lowes, M. A., Fuentes–Duculan, J., Whynot, J., Novitskaya, I., 

Cardinale, I., and Krueger, J. G. (2007). Major differences in inflammatory 

dendritic cells and their products distinguish atopic dermatitis from 

psoriasis. Journal of Allergy and Clinical Immunology, 119 (5), 1210–1217. 

Guttman–Yassky, E., Suárez–Fariñas, M., Chiricozzi, A., Nograles, K. E., Shemer, 

A., Fuentes–Duculan, J., and Krueger, J. G. (2009). Broad defects in 

epidermal cornification in atopic dermatitis identified through genomic 

analysis. Journal of Allergy and Clinical Immunology, 124(6), 1235–1244. 

Guz, N. V., Gaikwad, R. M., Dokukin, M. E. and Sokolov, I. (2009). A novel in vitro 

stripping method to study geometry of corneocytes with fluorescent 

microscopy: Example of aging skin. Skin Research and Technology, 15(4), 

379–383.  

Hafeez, F., and Maibach, H. (2013). An overview of parabens and allergic contact 

dermatitis. Skin Ther. Lett, 18, 5–7. 

Hakiman, M., and Maziah, M. (2009). Non enzymatic and enzymatic antioxidant 

activities in aqueous extract of different Ficus deltoidea accessions. Journal 

of Medicinal Plants Research, 3(3), 120–131. 

Hanafi, M. M., Afzan, A., Yaakob, H., Aziz, R., Sarmidi, M. R., Wolfender, J. L., 

and Prieto, J. M. (2017). In vitro pro–apoptotic and anti–migratory effects of 

Ficus deltoidea L. Plant extracts on the human prostate cancer cell lines 

PC3. Frontiers in pharmacology, 8, 895. 

Hanel, K. H., Cornelissen, C., Lüscher, B., and Baron, J. M. (2013). Cytokines and 

the skin barrier. International journal of molecular sciences, 14(4), 6720–

6745. 

Haron, H. S. (2014). Enzymatic extraction of ficus deltoidea for better enhancement 

of extracted yield. Degree Thesis. Universiti Malaysia Pahang.  

Hasham, R. (2016). Comparison study on ethnic Variation among Malaysian, 

Korean and Vietnamese, on Skin Physiological Conditions. Phd Thesis, 

University of Dongguk, Korea. 

Hasham, R., Choi, H. K., and Park, C. S. (2014). Ficus deltoidea Extract Protects 

HaCaT Keratinocytes from UVB Irradiation–Induced 

Inflammation. International Journal of Biological, Veterinary, Agricultural 

and Food Engineering, 8(11), 1096–1100. 



 

156 

Hasham, R., Choi, H. K., Sarmidi, M. R., and Park, C. S. (2013). Protective effects 

of a Ficus deltoidea (Mas cotek) extract against UVB–induced photoageing 

in skin cells. Biotechnology and Bioprocess Engineering, 18(1), 185–193. 

Hasham, R., Sun, K. K. and Chang, S. P. (2012). Stratum corneum lipid profiles of 

Malaysian, Korean and Vietnamese, Korean Society Biotechnology and 

Bioprocess Conference and meeting, Changwoon, Korea. 

Heinrich, U., Koop, U., Leneveu–Duchemin, M. C., Osterrieder, K., Bielfeldt, S., 

Chkarnat, C., Degwert, J., Häntschel, D., Jaspers, S., Nissen, H. P., Rohr, M., 

Schneider, G. and Tronnier, H. (2003). Multicentre comparison of skin 

hydration in terms of physical, physiological and product–dependent 

parameters by the capacitive method (Corneometer CM 825). International 

Journal of Cosmetic Science, 25: 45–53. 

Hellemans, L., Corstjens, H., Neven, A., Declercq, L., and Maes, D. (2003). 

Antioxidant Enzyme Activity in Human Stratum Corneum Shows Seasonal 

Variation with an Age–Dependent Recovery, Journal of Investigative 

Dermatology, 120(3): 434–439. 

Hermanns, J. F., Petit, L., HermannsLê, T., and Piérard, G. E. (2001). Analytic 

quantification of phototype‐ related regional skin complexion. Skin research 

and technology, 7(3), 168–171. 

Hitomi, K. (2005). Transglutaminases in skin epidermis. European Journal of 

Dermatology, 15(5), 313–319. 

Hong, C. E., and Lyu, S. Y. (2011). Anti–inflammatory and anti–oxidative effects of 

Korean red ginseng extract in human keratinocytes. Immune network, 11(1), 

42–49. 

Hong, Y. H., Lee, H. S., Jung, E. Y., Han, S. H., Park, Y., and Suh, H. J. (2017). 

Photoprotective effects of topical ginseng leaf extract using Ultraflo L against 

UVB–induced skin damage in hairless mice. Journal of Ginseng Research, 

41(4), 456–462.  

Hossain, M. B., Brunton, N. P., Patras, A., Tiwari, B., O’donnell, C. P., Martin–

Diana, A. B., and Barry–Ryan, C. (2012). Optimization of ultrasound assisted 

extraction of antioxidant compounds from marjoram (Origanum majorana L.) 

using response surface methodology. Ultrasonics sonochemistry, 19(3), 582–

590. 



 

157 

Hosseinzadeh, H. and Younesi, H. M. (2002). Antinociceptive and anti–

inflammatory effects of Crocus sativus L. stigma and petal extracts in mice. 

BMC Pharmacology, 2, 7. 

Hoste, E., Kemperman, P., Devos, M., Denecker, G., Kezic, S., Yau, N., and Van 

Damme, P. (2011). Caspase–14 is required for filaggrin degradation to 

natural moisturizing factors in the skin. Journal of investigative 

dermatology, 131(11), 2233–2241. 

Hou, M., Man, M., Man, W., Zhu, W., Hupe, M., Park, K., and Man, M. Q. (2012). 

Topical hesperidin improves epidermal permeability barrier function and 

epidermal differentiation in normal murine skin. Experimental 

dermatology, 21(5), 337–340. 

Hou, M., Sun, R., Hupe, M., Kim, P. L., Park, K., Crumrine, D., and Man, M. Q. 

(2013). Topical apigenin improves epidermal permeability barrier 

homoeostasis in normal murine skin by divergent mechanisms. Experimental 

dermatology, 22(3), 210–215. 

Huang, W., Xue, A., Niu, H., Jia, Z., and Wang, J. (2009). Optimised ultrasonic–

assisted extraction of flavonoids from Folium eucommiae and evaluation of 

antioxidant activity in multi–test systems in vitro. Food chemistry, 114(3), 

1147–1154.  

Huang, W. S., Wang, Y. W., Hung, K. C., Hsieh, P. S., Fu, K. Y., Dai, L. G., ... and 

Dai, N. T. (2018). High correlation between skin color based on CIELAB 

color space, epidermal melanocyte ratio, and melanocyte melanin 

content. PeerJ, 6, 4815. 

Hwang, E., Park, S. Y., Yin, C. S., Kim, H. T., Kim, Y. M., and Yi, T. H. (2017). 

Antiaging effects of the mixture of Panax ginseng and Crataegus pinnatifida 

in human dermal fibroblasts and healthy human skin. Journal of Ginseng 

Research, 41(1), 69–77.  

Ibrahim, F. W., Derased, N. I., Zainudin, U. R. A., and Rajab, N. F. (2018). 

Mechanism Identification of Ficus Deltoidea Aqueous Extract in Rat Uterine 

Contractions. Jurnal Sains Kesihatan Malaysia (Malaysian Journal of Health 

Sciences), 16. 

Information and Operating Instruction for Multi Skin Centre®, (2003). Courage 

Khazaka electronic Gmbh, Germany. 



 

158 

Ishikawa, J., Narita, H., Kondo, N., Hotta, M., Takagi, Y., Masukawa, Y., Kitahara, 

T., Takema, Y., Koyano, S. and Yamazaki, S. (2010). Changes in the 

ceramide profile of atopic dermatitis patients. Journal of Investigative 

Dermatology, 130, 2511–2514. 

Ishikawa, J., Shimotoyodome, Y., Chen, S., Ohkubo, K., Takagi, Y., Fujimura, T., 

Takema, Y. (2012). Eucalyptus increases ceramide levels in keratinocytes and 

improves stratum corneum function. International Journal of Cosmetic 

Science, 34(1), 17–22.  

Jablonski, N. G. and Chaplin, G. (2000). "The evolution of human skin coloration". 

Journal of Human Evolution, 39 (1), 57–106. 

Jablonski, N. G., and Chaplin, G. (2010). Human skin pigmentation as an adaptation 

to UV radiation. Proceedings of the National Academy of 

Sciences, 107(Supplement 2), 8962–8968. 

Jacobi, U., Meykadeh, N. and Sterry, W. (2003). Effect of the vehicle on the amount 

of stratum corneum removed by tape stripping. Journal der Deutschen 

Dermatologischen Gesellschaft, 1, 884–9. 

Jacobi, U., Weigmann, H. J. and Ulrich, J. (2005). Estimation of the relative stratum 

corneum amount removed by tape stripping. Skin Research and Technology, 

11, 91–6. 

Jamin, E. L., Jacques, C., Jourdes, L., Tabet, J. C., Borotra, N., Bessou–Touya, S., 

and Duplan, H. (2019). Identification of lipids of the stratum corneum by 

high performance thin layer chromatography and mass 

spectrometry. European Journal of Mass Spectrometry, 25(3), 278–290. 

Janssens, M., Van Smeden, J., Gooris, G. S., Bras, W., Portale, G., Caspers, P. J. and 

Bouwstra, J. A. (2012). Increase in short–chain ceramides correlates with an 

altered lipid organization and decreased barrier function in atopic eczema 

patients. Journal of Lipid Research, 53(12): 2755–2766.  

Jennemann, R., Rabionet, M., Gorgas, K., Epstein, S., Dalpke, A., Rothermel, U. and 

Nickel, W. (2012). Loss of ceramide synthase 3 causes lethal skin barrier 

disruption. Human molecular genetics, 21(3), 586–608. 

Jeon, H. Y., Kim, J. K., Kim, W. G., and Lee, S. J. (2009). Effects of oral 

epigallocatechin gallate supplementation on the minimal erythema dose and 

UV–induced skin damage. Skin Pharmacology and Physiology, 22(3), 137–

141. 



 

159 

Jeong, D., Lee, J., Park, S. H., Kim, Y. A., Park, B. J., Oh, J. and Cho, J. Y. (2019). 

Antiphotoaging and antimelanogenic effects of penthorum chinense pursh 

ethanol extract due to antioxidant and autophagy–inducing 

properties. Oxidative medicine and cellular longevity, 2019,1–14. 

Joo, K. M., Hwang, J. H., Bae, S., Nahm, D. H., Park, H. S., Ye, Y. M., and Lim, K. 

M. (2015). Relationship of ceramide–, and free fatty acid–cholesterol ratios in 

the stratum corneum with skin barrier function of normal, atopic dermatitis 

lesional and non–lesional skins. Journal of dermatological science, 77(1), 

71–74. 

Jun, H. I., Song, G. S., Yang, E. I., Youn, Y., and Kim, Y. S. (2012). Antioxidant 

activities and phenolic compounds of pigmented rice bran extracts. Journal of 

food science, 77(7), 759–764.  

Jungersted, J. M., Hellgren, L. I., Jemec, G. B. E. and Agner, T. (2008). Lipids and 

skin barrier function – a clinical perspective. Contact Dermatology, 58: 255–

262.  

Kahraman, E., Kaykın, M., Şahin Bektay, H., and Güngör, S. (2019). Recent 

advances on topical application of ceramides to restore barrier function of 

skin. Cosmetics, 6(3), 52. 

Kalia, Y. N., Alberti, I., Naik, A. and Guy, R. H. (2001). Assessment of topical 

bioavailability in vivo: the importance of stratum corneum thickness. Skin 

Pharmacology and Applied Skin Physiology, 14(1), 82–86. 

Kalinin, A., Marekov, L. N., and Steinert, P. M. (2001). Assembly of the epidermal 

cornified cell envelope. Journal of cell science, 114(17), 3069–3070. 

Kawano, K. I., and Umemura, K. (2013). Oral intake of beet extract provides 

protection against skin barrier impairment in hairless mice. Phytotherapy 

Research, 27(5), 775–783. 

Kennedy, J. F., Sun, Y. X., and Liu, J. C. (2010). Extraction optimization of 

antioxidant polysaccharides from the fruiting bodies of Chroogomphis rutilus 

(Schaeff.: Fr.) OK Miller by Box–Behnken statistical design. Carbohydrate 

Polymers, 82(1), 209–214. 

Kezic, S., O’regan, G. M., Yau, N., Sandilands, A., Chen, H., Campbell, L. E., and 

Irvine, A. D. (2011). Levels of filaggrin degradation products are influenced 

by both filaggrin genotype and atopic dermatitis severity. Allergy, 66(7), 

934–940. 



 

160 

Khajeh, M. (2009). Optimization of microwave–assisted extraction procedure for 

zinc and copper determination in food samples by Box–Behnken 

design. Journal of Food Composition and Analysis, 22(4), 343–346.  

Khoddami A, Wilkes MA, Roberts TH. (2013) Techniques for analysis of plant 

phenolic compounds. Molecules, 18(2), 2328–375. 

Khole, S., Panat, N. A., Suryawanshi, P., Chatterjee, S., Devasagayam, T. P. A., and 

Ghaskadbi, S. (2016). Comprehensive Assessment of Antioxidant Activities 

of Apigenin Isomers: Vitexin and Isovitexin. Free Radicals and 

Antioxidants, 6(2),155–166. 

Kilic, A., Masur, C., Reich, H., Knie, U., Dähnhardt, D., Dähnhardt Pfeiffer, S., and 

Abels, C. (2019). Skin acidification with a water in oil emulsion (pH 4) 

restores disrupted epidermal barrier and improves structure of lipid lamellae 

in the elderly. The Journal of dermatology, 46(6), 457–465. 

Kim, H. P., Son, K. H., Chang, H. W., and Kang, S. S. (2004). Anti–inflammatory 

plant flavonoids and cellular action mechanisms. Journal of Pharmacological 

Sciences, 96, 229–245. 

Kim, K. P., Shin, K. O., Park, K., Yun, H. J., Mann, S., Lee, Y. M., and Cho, Y. 

(2015). Vitamin C stimulates epidermal ceramide production by regulating its 

metabolic enzymes. Biomolecules and therapeutics, 23(6), 525. 

Kim, M. R., Lee, H. S., Choi, H. S., Kim, S. Y., Park, Y., and Suh, H. J. (2014). 

Protective effects of ginseng leaf extract using enzymatic extraction against 

oxidative damage of UVA–irradiated human keratinocytes. Applied 

biochemistry and biotechnology, 173(4), 933–945. 

Kim, S. H., Lee, S. J., Kim, H. J., Lee, J. H., Jeong, H. S., and Suh, I. S. (2019). 

Aging–related changes in the mid–face skin elasticity in East Asian 

women. Archives of Craniofacial Surgery, 20(3), 158. 

Kim, S., Jang, J. E., Kim, J., Lee, Y. I., Lee, D. W., Song, S. Y., and Lee, J. H. 

(2017). Enhanced barrier functions and anti–inflammatory effect of cultured 

coconut extract on human skin. Food and Chemical Toxicology, 106, 367–

375. 

Kimori, K., Konya, C., and Matsumoto, M. (2018). Venipuncture–Induced 

Hematomas Alter Skin Barrier Function in the Elderly Patients. SAGE Open 

Nursing, 4,  

 



 

161 

Kindt, R., Jorge, L., Dumont, E., Couturon, P., David, F., Sandra, P. and Sandra, K. 

(2012). Profiling and Characterizing Skin Ceramides Using Reversed–Phase 

Liquid Chromatography − Quadrupole Time–of–Flight Mass Spectrometry. 

Analytical Chemistry, 84(1): 403–411. 

Koster, M. I., and Roop, D. R. (2007). Mechanisms regulating epithelial 

stratification. Annual review of cell and developmental biology, 23, 93–113. 

Kotyla, P. (2010). The role of 3–hydroxy–3–methylglutaryl coenzyme a reductase 

inhibitors (statins) in modern rheumatology. Therapeutic advances in 

musculoskeletal disease, 2(5), 257–269. 

Kypriotou, M., Huber, M., and Hohl, D. (2012). The human epidermal differentiation 

complex: cornified envelope precursors, S100 proteins and the ‘fused genes’ 

family. Experimental dermatology, 21(9), 643–649. 

Lademann, J., Jacobi, U., Surber, C., Weigmann, H. J. and Fluhr, J. W. (2009). The 

tape stripping procedure – evaluation of some critical parameters, European 

Journal of Pharmaceutics and Biopharmaceutics, 2(2), 317–323. 

Lai, J., Xin, C., Zhao, Y., Feng, B., He, C., Dong, Y., and Wei, S. (2013). 

Optimization of ultrasonic assisted extraction of antioxidants from black 

soybean (Glycine max var) sprouts using response surface 

methodology. Molecules, 18(1), 1101–1110. 

Lee, C.H, Lee, T.H and Yaakob, H., Wong, S. L. and Ben, J. H. (2019). Optimization 

of Ultrasound–Assisted Extraction of Total Flavonoids Content from the 

White Flowering Variety of Melastoma Malabathricum. Jurnal Kejuruteraan 

2(1), 91–102.  

Lee, H. J., and Kim, C. Y. (2010). Simultaneous determination of nine lignans using 

pressurized liquid extraction and HPLC–DAD in the fruits of Schisandra 

chinensis. Food Chemistry, 120(4), 1224–1228.  

Li, S., Villarreal, M., Stewart, S., Choi, J., Ganguli–Indra, G., Babineau, D. C. and 

Hanifin, J. (2017). Altered composition of epidermal lipids correlates with 

Staphylococcus aureus colonization status in atopic dermatitis. The British 

journal of dermatology, 177(4), 125. 

 

 

 



 

162 

Lim, S. W., Hong, S. P., Jeong, S. W., Kim, B., Bak, H., Ryoo, H. C., and Ahn, S. K. 

(2007). Simultaneous effect of ursolic acid and oleanolic acid on epidermal 

permeability barrier function and epidermal keratinocyte differentiation via 

peroxisome proliferator activated receptor α. The Journal of 

dermatology, 34(9), 625–634. 

Lin, T. K., Zhong, L., and Santiago, J. L. (2018). Anti–inflammatory and skin barrier 

repair effects of topical application of some plant oils. International journal 

of molecular sciences, 19(1), 70. 

Liu, Y., Wei, S., and Liao, M. (2013). Optimization of ultrasonic extraction of 

phenolic compounds from Euryale ferox seed shells using response surface 

methodology. Industrial Crops and products, 49, 837–843.  

Loffler, H., Dreher, F. and Maibach, H. I. (2004). Stratum corneum adhesive tape 

stripping: influence of anatomical site, application pressure, duration and 

removal, British Journal of Dermatology, 151: 746–752. 

Lopez, O., Cocera, M., Wertz, P. W., Lopez–Iglesias, C., and De La Maza, A. 

(2007). New arrangement of proteins and lipids in the stratum corneum 

cornified envelope. Biochimica et Biophysica Acta (BBA)–

Biomembranes, 1768(3), 521–529. 

Lu, J., Xu, Y., Yang, M., Fu, X., Luo, F., and Li, Z. (2015). Optimization of 

ultrasound–assisted extraction of flavonoids from Cryptotaenia japonica 

hassk. and Evaluation of Antioxidant Activity. Journal of Agricultural 

Science, 7(7), 138.  

Lu, Z. R., Kim, W. S., Cho, I. H., Park, D., Bhak, J., Shi, L., and Zou, F. (2009). 

DNA microarray analyses and interactomic predictions for atopic 

dermatitis. Journal of dermatological science, 55(2), 123–125. 

Luebberding, S., Krueger, N., and Kerscher, M. (2013). Age–related changes in skin 

barrier function – Quantitative evaluation of 150 female subjects. 

International Journal of Cosmetic Science, 35(2): 183–190.  

Ma, C. H., Liu, T. T., Yang, L., Zu, Y. G., Chen, X., Zhang, L., and Zhao, C. (2011). 

Ionic liquid–based microwave–assisted extraction of essential oil and 

biphenyl cyclooctene lignans from Schisandra chinensis Baill fruits. Journal 

of Chromatography A, 1218(48), 8573–8580.  



 

163 

Machado, M., Salgado, T. M., Hadgraft, J., and Lane, M. E. (2010). The relationship 

between transepidermal water loss and skin permeability. International 

journal of pharmaceutics, 384(1–2), 73–77. 

Madhuri, S., and Pandey, G. (2009). Some anticancer medicinal plants of foreign 

origin. Current science, 779–783.  

Madison, K. C. (2003). Barrier function of the skin: “la raison d’être” of the 

epidermis, Journal of Investigative Dermatology, 121, 41–231. 

Makris, D.P., Boskou, G., Andrikopoulos, N.K., (2007). Recovery of antioxidant 

phenolics from white vinification solid by–products employing water/ethanol 

mixtures. Bioresource Technology 98, 2963–2967 

Man, G., Mauro, T. M., Zhai, Y., Kim, P. L., Cheung, C., Hupe, M., and Man, M. Q. 

(2015). Topical hesperidin enhances epidermal function in an aged murine 

model. The Journal of investigative dermatology, 135(4), 1184. 

Man, M. Q. and Elias P. M. (2013) Influences of antioxidants on epidermal 

permeability barrier function. Chinese Journal of Dermatology 2013, 27, 

722–724. 

Man, M. Q., Xin, S. J. and Song, S. P. (2009). Variation of skin surface pH, sebum 

content and stratum corneum hydration with age and gender in a large 

chinese population, Skin Pharmacology and Physiology, 22(4): 190–199. 

Man, M., Hupe, M., Mackenzie, D., Kim, H., Oda, Y., Crumrine, D., and Feingold, 

K. R. (2011). A topical Chinese herbal mixture improves epidermal 

permeability barrier function in normal murine skin. Experimental 

dermatology, 20(3), 285–288. 

Man, M.–Q., Hupe, M., Sun, R., Man, G., Mauro, T. M., and Elias, P. M. (2012). 

Topical Apigenin Alleviates Cutaneous Inflammation in Murine 

Models. Evidence–Based Complementary and Alternative Medicine : 

eCAM, 2012, 912028.  

Mancini, G. B., Chan, S., Frohlich, J., Kuramoto, L., Schulzer, M., and Abbott, D. 

(2002). Association of skin cholesterol content, measured by a noninvasive 

method, with markers of inflammation and Framingham risk prediction. 

American Journal of Cardiology, 89, 1313–1316.  

 

 



 

164 

Markiewicz, E., and Idowu, O. C. (2020). Melanogenic Difference Consideration in 

Ethnic Skin Type: A Balance Approach between Skin Brightening 

Applications and Beneficial Sun Exposure. Clinical, Cosmetic and 

Investigational Dermatology, 13, 215. 

Marks, J. and Miller, G. (2006). Lookingbill and Marks' Principles of Dermatology. 

(4th ed.). Elsevier Inc. 

Marrakchi, S. and Maibach, H. I., (2007). Biophysical parameters of skin: map of 

human face, regional, and age–related differences, Contact Dermatitis, 57(1), 

28–34. 

Masukawa, Y., Narita, H. and Kita, K. (2008). Characterization of overall ceramide 

species in human stratum corneum. Journal of Lipid Research, 49, 1466–

1476.  

Mathay, C., Pierre, M., Pittelkow, M. R., Depiereux, E., Nikkels, A. F., Colige, A., 

and Poumay, Y. (2011). Transcriptional profiling after lipid raft disruption in 

keratinocytes identifies critical mediators of atopic dermatitis 

pathways. Journal of investigative dermatology, 131(1), 46–58. 

Matsumoto, M., Kotani, M., Fujita, A., Higa, S., Kishimoto, T., Suemura, M., and 

Tanaka, T. (2002). Oral administration of persimmon leaf extract ameliorates 

skin symptoms and transepidermal water loss in atopic dermatitis model 

mice, NC/Nga. British Journal of Dermatology, 146(2), 221–227. 

McGrath, J. A., and Uitto, J. (2008). The filaggrin story: novel insights into skin–

barrier function and disease. Trends in molecular medicine, 14(1), 20–27. 

Merk, H. F. (2018). Barrier Skin. In Environment and Skin, Springer, Cham. (3–10). 

Middleton, E., Kandaswami, C., Theoharides, T. C. (2000). The effects of plant 

flavonoids on mammalian cells: Implications for inflammation, heart disease 

and cancer. Pharmacological Reviews, 52, 673–751. 

Misbah, H., Aziz, A. A., and Aminudin, N. (2013). Antidiabetic and antioxidant 

properties of Ficus deltoidea fruit extracts and fractions. BMC 

complementary and alternative medicine, 13(1), 118. 

Mohamad, M., Ali, M. W., Ripin, A., and Ahmad, A. (2013). Effect of extraction 

process parameters on the yield of bioactive compounds from the roots of 

Eurycoma longifolia. Jurnal Teknologi, 60(1), 51–57. 

 



 

165 

Mohd, K., Azemin, A., Hamil, M. S. R., Bakar, A. R. A., Dharmaraj, S., Ismail, Z. 

(2014). Application of High Performance Thin Layer Chromatography and 

Fourier Transform Infrared Profiling Coupled with Chemometrics for the 

Differentiation of the Varieties of Ficus Deltoidea Jack. Asian Journal of 

Pharmaceutical and Clinical Research, 7(5): 110–16. 

Mojumdar, E. H., Pham, Q. D., Topgaard, D., and Sparr, E. (2017). Skin hydration: 

interplay between molecular dynamics, structure and water uptake in the 

stratum corneum. Scientific reports, 7(1), 1–13. 

Morasso, M. I., and Tomic Canic, M. (2005). Epidermal stem cells: the cradle of 

epidermal determination, differentiation and wound healing. Biology of the 

Cell, 97(3), 173–183. 

Mortazavi, A., Williams, B. A., McCue, K., Schaeffer, L., and Wold, B. (2008). 

Mapping and quantifying mammalian transcriptomes by RNA–Seq. Nature 

methods, 5(7), 621–628. 

Moser, K., Kriwet, K. and Naik, A. (2001). Passive skin penetration enhancement 

and its quantification in vitro. European Journal of Pharmaceutics and 

Biopharmaceutics, 2: 103–12. 

Mudge, J. M., Frankish, A., and Harrow, J. (2013). Functional transcriptomics in the 

post–ENCODE era. Genome research, 23(12), 1961–1973. 

Muehlenbein, and Michael, P.M (2010). Human Evolutionary Biology. Cambridge 

University Press. 192–213. 

Murakami, A., Ohigashi, H. (2007). Targeting NOS, INOS and COX–2 in 

inflammatory cells: Chemoprevention using food phytochemicals. 

International Journal of Cancer. 121, 2357–2363. 

Murakami, A., Shigemori, T., Ohigashi, H. (2005). Zingiberaceous and citrus  

constituents, 1’–acetoxychavicol acetate, zerumbone, auraptene, and 

nobiletin, suppress lipopolysaccharide–induced cyclooxygenase–2 expression 

in RAW264.7 murine macrophages through different modes of action. 

Journal of Nutrition, 135, 2987s–2992s. 

Muralidhar, R.V., Chirumamila, R.R., Marchant, R., Nigam, P., (2001). A response 

surface approach for the comparison of lipase production by Candida 

cylindracea using two different carbon sources. Biochemical Engineering 

Journal 9, 17–23. 



 

166 

Mustaffa, N. A. A. W., Hasham, R., and Sarmidi, M. R. (2015). An In Vitro Study of 

Wound Healing Activity of Ficus Deltoidea Leaf Extract. Jurnal 

Teknologi, 77(3). 

Naegel, A, Hansen, S. and Neumann, D.  (2008). In–silico model of skin penetration 

based on experimentally determined input parameters. Part II: mathematical 

modelling of in–vitro diffusion experiments. Identification of critical input 

parameters. European Journal of Pharmaceutics and Biopharmaceutics, 68: 

368–379. 

Nakagawa, N., Sakai, S., Matsumoto, M., Yamada, K., Nagano, M., Yuki, T., ... and 

Uchiwa, H. (2004). Relationship between NMF (lactate and potassium) 

content and the physical properties of the stratum corneum in healthy 

subjects. Journal of investigative dermatology, 122(3), 755–763. 

Nam, N. H. (2006). Naturally occurring NF–kappaB inhibitors. Mini Review in 

Medicinal Chemistry, 6, 945–951. 

Netzlaff, F., Kaca, M. and Bock, U. (2007). Permeability of the reconstructed human 

epidermis model Episkin in comparison to various human skin preparations. 

European Journal of Pharmaceutics and Biopharmaceutics, 66,127–134. 

Nomura, I., Gao, B., Boguniewicz, M., Darst, M. A., Travers, J. B., and Leung, D. Y. 

(2003). Distinct patterns of gene expression in the skin lesions of atopic 

dermatitis and psoriasis: a gene microarray analysis. Journal of Allergy and 

Clinical Immunology, 112(6), 1195–1202. 

Norle´n, L. (2001). Skin barrier structure and function: the single gel phase model. 

Journal of Investigative Dermatology, 117, 830–836. 

Oh, M. J., Cho, Y. H., Cha, S. Y., Lee, E. O., Kim, J. W., Kim, S. K., and Park, C. S. 

(2017). Novel phytoceramides containing fatty acids of diverse chain lengths 

are better than a single C18–ceramide N–stearoyl phytosphingosine to 

improve the physiological properties of human stratum corneum. Clinical, 

Cosmetic and Investigational Dermatology, 10, 363. 

Oh, M. J., Hamid, M. A., Ngadiran, S., Seo, Y. K., Sarmidi, M. R., and Park, C. S. 

(2011). Ficus deltoidea (Mas cotek) extract exerted anti–melanogenic activity 

by preventing tyrosinase activity in vitro and by suppressing tyrosinase gene 

expression in B16F1 melanoma cells. Archives of Dermatological 

Research, 303(3), 161–170. 



 

167 

Ong, L. J., Awang, M., Muhammad, A. and Syarhabil M. A. (2016). Optimization of 

Ficus deltoidea Using Ultrasound–Assisted Extraction by Box–Behnken 

Statistical Design. Recent Advance in Biology Medicine, 2(2016), 906. 

Ong, S. L., Ling, A. P. K., Poospooragi, R., and Moosa, S. (2011). Production of 

Flavonoid compounds in cell cultures of Ficus deltoidea as influenced by 

medium composition. International Journal of Medicinal and Aromatic 

Plants, 1(2), 62–74. 

O'Regan, G. M., Kemperman, P. M., Sandilands, A., Chen, H., Campbell, L. E., 

Kroboth, K., and Caspers, P. J. (2010). Raman profiles of the stratum 

corneum define 3 filaggrin genotype–determined atopic dermatitis 

endophenotypes. Journal of allergy and clinical immunology, 126(3), 574–

580. 

Packham, C. L., Packham, H. E., Packham, H. M., and Cherrington, A. (2005). 

Investigation into different skin conditions in certain occupations. The journal 

of the Royal Society for the Promotion of Health, 125(4), 181–185.  

Palmer, C. N., Irvine, A. D., Terron–Kwiatkowski, A., Zhao, Y., Liao, H., Lee, S. P.,  

and O'Regan, G. M. (2006). Common loss–of–function variants of the 

epidermal barrier protein filaggrin are a major predisposing factor for atopic 

dermatitis. Nature genetics, 38(4), 441–446. 

Pan, M., Wang, S. K., Yuan, X. L., Xie, R. Y., Hong, Y. C., and Liu, H. J. (2013). 

Process Study on the Ultrasonic Assisted Enzymatic Extraction of Flavonoids 

from Shepherd's Purse. Advanced Materials Research (Vol. 634, 1281–1286). 

Trans Tech Publications Ltd. 

Pan, X., Hobbs, R. P., and Coulombe, P. A. (2013). The expanding significance of 

keratin intermediate filaments in normal and diseased epithelia. Current 

opinion in cell biology, 25(1), 47–56. 

Pan, X., Niu, G., and Liu, H. (2003). Microwave–assisted extraction of tea 

polyphenols and tea caffeine from green tea leaves. Chemical Engineering 

and Processing: Process Intensification, 42(2), 129–133. 

Pang, Q and Tu, Y and He, L. (2012). Clinical study on effects of skin care products 

containing extract of prinsepia utilis and purslane in the treatment of acne 

vulgaris. Journal of Clinical Dermatology. 41. 380–382. 



 

168 

Park, Y. H., Jang, W. H. and Lim. K. M. (2012). Decrease of ceramides with very 

long–chain fatty acids and downregulation of elongases in a murine atopic 

dermatitis model. Journal of Investigative Dermatology, 132: 476–479. 

Pasparakis, M. (2009). Regulation of tissue homeostasis by NF–κB signalling: 

implications for inflammatory diseases. Nature Reviews Immunology, 9(11), 

778–788. 

Passeron, T., Krutmann, J., Andersen, M. L., Katta, R., and Zouboulis, C. C. (2020). 

Clinical and biological impact of the exposome on the skin. Journal of the 

European Academy of Dermatology and Venereology, 34, 4–25. 

Peltonen, S., Raiko, L., and Peltonen, J. (2010). Desmosomes in developing human 

epidermis. Dermatology research and practice, 2010. 

Peng, H. (2013). Clinical Research on Mechanism of"" Jia–Jian Xiao–Yao Powder"" 

Improving Facial Skin Barrier Function of Hormone–dependent Dermatitis 

Patients. World Science and Technology–Modernization of Traditional 

Chinese Medicine and Materia Medica, (3), 539–542. 

Peterson, B. L., and Cummings, B. S. (2006). A review of chromatographic methods 

for the assessment of phospholipids in biological samples. Biomedical 

Chromatography, 20(3), 227–243. 

Petit, L., and Pierard, G. E. (2003). Skin lightening products revisited. International 

journal of cosmetic science, 25(4), 169–181.  

Pirot, F. and Falson, F. (2004). Skin barrier function. Measuring the skin, pp. 513–

524, Springer–Verlag, Germany.  

Plager, D. A., Leontovich, A. A., Henke, S. A., Davis, M. D., McEvoy, M. T., 

Sciallis, G. F., and Pittelkow, M. R. (2007). Early cutaneous gene 

transcription changes in adult atopic dermatitis and potential clinical 

implications. Experimental dermatology, 16(1), 28–36. 

Plessis, J. D., Stefaniak, A., Eloff, F., John, S., Agner, T., Chou, T. C., and Holness, 

L. (2013). International guidelines for the in vivo assessment of skin 

properties in non clinical settings: Part 2. transepidermal water loss and skin 

hydration. Skin Research and Technology, 19(3), 265–278.  

Ponec, M., Weerheim, A. and Wertz, P. (2003). New acylceramide in native and 

reconstructed epidermis. Journal of Investigative Dermatology, 120, 581–

588.  



 

169 

Potard, G., Laugel, C., Schaefer, H. and Marty, J.P. (2000). The stripping technique: 

in vitro absorption and penetration of five UV filters on excised fresh human 

skin, Skin Pharmacology and Applied Skin Physiology, 13: 336–344. 

Proksch, E., Brandner, J. M. and Jensen, J. M. (2008). The skin: An indispensable 

barrier, Experimental Dermatology, 17: 72–1063. 

Pullmannova, P., Staňková, K., Pospíšilová, M., Školová, B., Zbytovská, J., and 

Vávrová, K. (2014). Effects of sphingomyelin/ceramide ratio on the 

permeability and microstructure of model stratum corneum lipid 

membranes. Biochimica et Biophysica Acta (BBA)–Biomembranes, 1838(8), 

2115–2126. 

Purnamawati, S., Indrastuti, N., Danarti, R., and Saefudin, T. (2017). The Role of 

Moisturizers in Addressing Various Kinds of Dermatitis: A Review. Clinical 

medicine and research, 15(3–4), 75–87.  

Qi, X. F., Kim, D. H., Yoon, Y. S., Li, J. H., Jin, D., Deung, Y. K., and Lee, K. J. 

(2009). Effects of Bambusae caulis in Liquamen on the development of 

atopic dermatitis–like skin lesions in hairless mice. Journal of 

ethnopharmacology, 123(2), 195–200. 

Rabionet, M., Gorgas, K. and Sandhoff, R. (2014). Ceramide synthesis in the 

epidermis. Biochimica et Biophysica Actal, 1841, 422–434.  

Radjeni, Z., Aziz, M. A., Ismail, N. H., Ab Azis, N., Kamal, M. A., and Singh, H. J. 

(2017). Antihypertensive Effect of Standardised Aqueous Ethanolic Extract 

of Ficus Deltoidea Trengganuensis in Spontaneously Hypertensive 

Rats. International Journal of Cardiology, 249–257. 

Raith, K., Farwanah, H., Wartewig, S. and Neubert, R. H.  (2004). Progress in the 

analysis of stratum corneum ceramides. European Journal of Lipid Science 

and Technology, 106: 561–571. 

Rajaei, A., Barzegar, M., Hamidi, Z., and Sahari, M. A. (2010). Optimization of 

extraction conditions of phenolic compounds from pistachio (Pistachia vera) 

green hull through response surface method. Journal of Agriculture Science 

and Technology, 2010(12) 605–615. 

Ramamurthy, S., Kumarappan, C., Dharmalingam, S. R. and Sangeh, J.K. (2014). 

Phytochemical, Pharmacological and Toxicological Properties of Ficus 

deltoidea: A Review of a Recent Research. Annual Research and Review in 

Biology, 4(14), 2357–2371. 



 

170 

Ramasamy, J., Kandasamy, R., Palanisamy, S., and Nadesan, S. (2019). 

Optimization of ultrasonic–assisted extraction of flavonoids and anti–oxidant 

capacity from the whole plant of Andrographis echioides (L.) nees by 

response surface methodology and chemical composition 

analysis. Pharmacognosy Magazine, 15(65), 547. 

Rasul, A., and Akhtar, N. (2011). Formulation and in vivo evaluation for anti–aging 

effects of an emulsion containing basil extract using non–invasive 

biophysical techniques. DARU: Journal of Faculty of Pharmacy, Tehran 

University of Medical Sciences, 19(5), 344. 

Ratner, B. D., Hoffman, A. S., Schoen, F. J., and Lemons, J. E. (2004). Biomaterials 

science: an introduction to materials in medicine. Elsevier/Academic Press, 

New York. 

Rattanawiwatpong, P., Wanitphakdeedecha, R., Bumrungpert, A., and Maiprasert, 

M. (2020). Anti-aging and brightening effects of a topical treatment 

containing vitamin C, vitamin E, and raspberry leaf cell culture extract: A 

split‐ face, randomized controlled trial. Journal of Cosmetic Dermatology, 19 

(7). 

Rawlings, A. V. (2003). Trends in stratum corneum research and the management of 

dry skin conditions. International Journal of Cosmetic Science, 25(1‐ 2), 63–

95.  

Rawlings, A. V., and Harding, C. R. (2004). Moisturization and skin barrier 

function. Dermatologic therapy, 17, 43–48.  

Reinke, J. M., and Sorg, H. (2012). Wound repair and regeneration. European 

surgical research, 49(1), 35–43.  

Rezaei, S., Rezaei, K., Haghighi, M., and Labbafi, M. (2013). Solvent and solvent to 

sample ratio as main parameters in the microwave–assisted extraction of 

polyphenolic compounds from apple pomace. Food science and 

biotechnology, 22(5), 1–6. 

Rhimi, W., Hlel, R., Ben Salem, I., Boulila, A., Rejeb, A., and Saidi, M. (2019). 

Dittrichia viscosa L. Ethanolic Extract Based Ointment with Antiradical, 

Antioxidant, and Healing Wound Activities. BioMedicine research 

international, 2019. 



 

171 

Rim, J. H., Jo, S. J. and Park, J. Y.  (2005). Electrical measurement of moisturizing 

effect on skin hydration and barrier function in psoriasis patients. Clinical 

Experimental Dermatology, 30, 409–13. 

Riss, T. L., Moravec, R. A., Niles, A. L., Duellman, S., Benink, H. A., Worzella, T. 

J., and Minor, L. (2016). Cell viability assays. In Assay Guidance Manual 

[Internet]. Eli Lilly and Company and the National Center for Advancing 

Translational Sciences. 

Rivera–Mondragón, A., Broeckx, G., Bijttebier, S., Naessens, T., Fransen, E., 

Kiekens, F., and Foubert, K. (2019). Ultrasound–assisted extraction 

optimization and validation of an HPLC–DAD method for the quantification 

of polyphenols in leaf extracts of Cecropia species. Scientific reports, 9(1), 1–

16. 

Rocha, J. D. C. G., Procopio, F. R., Mendonca, A. C., Vieira, L. M., Perrone, I. T., 

Barros, F. A. R. D., and Stringheta, P. C. (2018). Optimization Of 

Ultrasound–Assisted Extraction Of Phenolic Compounds From Jussara 

(Euterpe Edulis M.) And Blueberry (Vaccinium Myrtillus) Fruits. Food 

Science and Technology, 38(1), 45–53. 

Rocha, M. A., and Bagatin, E. (2018). Skin barrier and microbiome in acne. Archives 

of dermatological research, 310(3), 181–185. 

Rodrigues, L. M. (2018). EEMCO—European group on efficacy measurement and 

evaluation of cosmetics and other products. Skin Research and 

Technology, 24(3), 349–350. 

Rodríguez, E., Baurecht, H., Herberich, E., Wagenpfeil, S., Brown, S. J., Cordell, H. 

J., and Weidinger, S. (2009). Meta–analysis of filaggrin polymorphisms in 

eczema and asthma: robust risk factors in atopic disease. Journal of Allergy 

and Clinical Immunology, 123(6), 1361–1370. 

Rodriguez–Martin, M., Martin–Ezquerra, G., Man, M. Q., Hupe, M., Youm, J. K., 

Mackenzie, D. S. and Elias, P. M. (2011). Expression of epidermal CAMP 

changes in parallel with permeability barrier status. Journal of investigative 

dermatology, 131(11), 2263–2270. 

Rogiers, V. (2001). EEMCO guidance for the assessment of transepidermal water 

loss in cosmetic sciences. Skin Pharmacology and Physiology, 14(2), 117–

128.  



 

172 

Ryu, H. S., Joo, Y. H., Kim, S. O., Park, K. C., and Youn, S. W. (2008). Influence of 

age and regional differences on skin elasticity as measured by the 

Cutometer®. Skin Research and Technology, 14(3), 354–358. 

Saaf, A. M., Tengvall–Linder, M., Chang, H. Y., Adler, A. S., Wahlgren, C. F., 

Scheynius, A., and Bradley, M. (2008). Global expression profiling in atopic 

eczema reveals reciprocal expression of inflammatory and lipid genes. PloS 

one, 3(12), 4017. 

Sahin, S., and Şamlı, R. (2013). Optimization of olive leaf extract obtained by 

ultrasound–assisted extraction with response surface 

methodology. Ultrasonics Sonochemistry, 20(1), 595–602.  

Sahle, F. F., Gebre–Mariam, T., Dobner, B., Wohlrab, J., and Neubert, R. H.H. 

(2015) Skin Diseases Associated with the Depletion of Stratum Corneum 

Lipids and Stratum Corneum Lipid Substitution Therapy. Skin 

Pharmacological Physiology, 28, 42–55. 

Salar, R. K., Purewal, S. S., and Bhatti, M. S. (2016). Optimization of extraction 

conditions and enhancement of phenolic content and antioxidant activity of 

pearl millet fermented with Aspergillus awamori MTCC–548. Resource–

efficient technologies, 2(3), 148–157. 

Salleh, N., and Ahmad, V. N. (2013). In–Vitro effect of Ficus deltoidea on the 

contraction of isolated rat’s uteri is mediated via multiple receptors binding 

and is dependent on extracellular calcium. BMC complementary and 

alternative medicine, 13(1), 359. 

Samuel, L. M., Donald M. P. and Harry, J. H.  (2008). Dermatology, volume 1, 

Saunders Publisher, U.S, 96–117. 

Sarma, L., Chakraborty, S., Jyoti Das, M., and Kumar Duary, R. (2019). 

Optimization of ultrasound–assisted extraction of phenolic compounds from 

Sesamum indicum. Natural product research, 1–6. 

Sato, J., Yanai, M., Hirao, T., and Denda, M. (2000). Water content and thickness of 

the stratum corneum contribute to skin surface morphology. Archives of 

dermatological research, 292(8), 412–417.  

Savic, S., & Paunovic, J. (2018). Safety of cosmetic products in the light of European 

legislation: Cosmetic Regulation (EC) No 1223/2009. Arhiv za 

farmaciju, 68(5), 911–933. 

https://www.google.com.my/search?tbo=p&tbm=bks&q=inauthor:%22Samuel+L.+Moschella%22


 

173 

Savic Gajic, I., Savic, I., Boskov, I., Žerajić, S., Markovic, I., and Gajic, D. (2019). 

Optimization of ultrasound–assisted extraction of phenolic compounds from 

black locust (Robiniae pseudoacaciae) flowers and comparison with 

conventional methods. Antioxidants, 8(8), 248. 

Savjani, K. T. Gajjar, A. K. and Savjani, J. K. (2012). Drug Solubility: Importance 

and Enhancement Techniques. ISRN Pharmaceutics: 1–10. 

Schwindt, D. A., Wilhelm, K. P. and Maibach, H. I. (1998). Water diffusion 

characteristics of human stratum corneum at different anatomical sites in vivo, 

Journal of Investigative Dermatology, 111, 385–389. 

Sethi, A., Kaur, T., Malhotra, S. K., and Gambhir, M. L. (2016). Moisturizers: the 

slippery road. Indian journal of dermatology, 61(3), 279. 

Shafaei, A., Muslim, N. S., Nassar, Z. D., Aisha, A. F., Majid, A. M. S. A., and 

Ismail, Z. (2014). Antiangiogenic effect of Ficus deltoidea Jack standardised 

leaf extracts. Tropical Journal of Pharmaceutical Research, 13(5), 761–768. 

Sheng, Z. L., Wan, P. F., Dong, C. L., and Li, Y. H. (2013). Optimization of total 

flavonoids content extracted from Flos Populi using response surface 

methodology. Industrial Crops and Products, 43, 778–786. 

Shono, S., Imura, M., Ota, M., Ono, S., and Toda, K. (1985). The relationship of skin 

color, UVB–induced erythema, and melanogenesis. Journal of investigative 

dermatology, 84(4), 265–267. 

Silva, E. M., Rogez, H., and Larondelle, Y. (2007). Optimization of extraction of 

phenolics from Inga edulis leaves using response surface 

methodology. Separation and Purification Technology, 55(3), 381–387. 

Singh, A., Kuila, A., Yadav, G., and Banerjee, R. (2011). Process optimization for 

the extraction of polyphenols from okara. Food Technology and 

Biotechnology, 49(3), 322–328.  

Singh, Y., Mazumder, A., Giri, A., and Mishra, H. N. (2017). Optimization of 

Ultrasound‐ Assisted Extraction of β‐ Carotene from Chlorella Biomass 

(MCC7) and its Use in Fortification of Apple Jam. Journal of Food Process 

Engineering, 40(1), e12321.  

Smith, A. R., Knaysi, G., Wilson, J. M., and Wisniewski, J. A. (2017). The skin as a 

route of allergen exposure: part I. Immune components and 

mechanisms. Current allergy and asthma reports, 17(1), 6. 



 

174 

Snatchfold, J., and Targett, D. (2019). Exploratory study to evaluate two clinical 

methods for assessing moisturizing effect on skin barrier repair. Skin 

Research and Technology, 25(3), 251–257. 

Soib, H. H., Yaakob, H., Sarmidi, M. R., and Rosdi, M. N. M. (2019). Fractionation 

of aqueous extract of Ficus deltoidea var. Kunstleri’s leaves using solid phase 

extraction method for anticancer activity on du145 cell line. Malaysian 

Journal of Analytical Sciences, 23(3), 534–547. 

Sotoodian, B., and Maibach, H. I. (2012). Noninvasive test methods for epidermal 

barrier function. Clinics in dermatology, 30(3), 301–310.  

Sovová, H., Opletal, L., Bártlová, M., Sajfrtová, M., and Křenková, M. (2007). 

Supercritical fluid extraction of lignans and cinnamic acid from Schisandra 

chinensis. The Journal of supercritical fluids, 42(1), 88–95.  

Spada, F., Barnes, T. M., and Greive, K. A. (2018). Skin hydration is significantly 

increased by a cream formulated to mimic the skin’s own natural 

moisturizing systems. Clinical, cosmetic and investigational dermatology, 11, 

491. 

Spigno, G., De Faveri, D.M., (2009). Microwave–assisted extraction of tea phenols: 

a phenomenological study. Journal of Food Engineering 93, 210–217 

Stalikas, C. D. (2007). Extraction, separation, and detection methods for phenolic 

acids and flavonoids. Journal of separation science, 30(18), 3268–3295. 

Sturm, R. A., and Duffy, D. L. (2012). Human pigmentation genes under 

environmental selection. Genome biology, 13(9), 248. 

Sue, E. H. and Kathryn, L. M. (2016). Understanding Pathophysiology: Biology, 

Human biology, Cram101 Textbook Reviews, 4th edition Content 

Technology Publication, U.S. 

Sugiura, A., Nomura, T., Mizuno, A., and Imokawa, G. (2014). Reevaluation of the 

non–lesional dry skin in atopic dermatitis by acute barrier disruption: an 

abnormal permeability barrier homeostasis with defective processing to 

generate ceramide. Archives of dermatological research, 306(5), 427–440. 

Sugiura, H., Ebise, H., Tazawa, T., Tanaka, K., Sugiura, Y., Uehara, M., and 

Kimura, T. (2005). Large‐ scale DNA microarray analysis of atopic skin 

lesions shows overexpression of an epidermal differentiation gene cluster in 

the alternative pathway and lack of protective gene expression in the cornified 

envelope. British Journal of Dermatology, 152(1), 146–149. 



 

175 

Suhaimi, S. H., Hasham, R., Idris, H., Khairul, M., Ismail, H. F., Ariffin, N. H. M.,  

and Adibah, F. (2019). Optimization of Ultrasound–Assisted Extraction 

Conditions Followed by Solid Phase Extraction Fractionation from 

Orthosiphon stamineus Benth (Lamiace) Leaves for Antiproliferative Effect 

on Prostate Cancer Cells. Molecules, 24(22), 4183. 

Sulaiman, M., Hussain, M., Zakaria, Z., Somchit, M., Moin, S., Mohamad, A., and 

Israf, D. (2008). Evaluation of the antinociceptive activity of Ficus deltoidea 

aqueous extract. Fitoterapia, 79(7–8), 557–561 

Sumino, H., Ichikawa, S., Abe, M., Endo, Y., Ishikawa, O. and Kurabayashi, M., 

(2004). Effects of aging, menopause, and hormone replacement therapy on 

forearm skin elasticity in women, Journal of the American Geriatrics Society, 

52(6), 945–949. 

Sun, R., Celli, A., Crumrine, D., Hupe, M., Adame, L. C., Pennypacker, S. D., ... and 

Ilic, D. (2015). Lowered humidity produces human epidermal equivalents 

with enhanced barrier properties. Tissue Engineering Part C: Methods, 21(1), 

15–22. 

Sun, Y., Xu, W., Zhang, W., Hu, Q., Zeng, X., (2011). Optimizing the extraction of 

phenolic antioxidants from kudingcha made from Ilex kudingcha C.J. Tseng 

by using response surface methodology. Separation and Purification 

Technology 78, 311–320. 

Surin, A. M., Sharipov, R. R., Krasil’nikova, I. A., Boyarkin, D. P., Lisina, O. Y., 

Gorbacheva, L. R. and Pinelis, V. G. (2017). Disruption of functional activity 

of mitochondria during MTT assay of viability of cultured 

neurons. Biochemistry (Moscow), 82(6), 737–749. 

Svoboda, M., Hlobilová, M., Marešová, M., Sochorová, M., Kováčik, A., Vávrová, 

K., and Dolečková, I. (2017). Comparison of suction blistering and tape 

stripping for analysis of epidermal genes, proteins and lipids. Archives of 

dermatological research, 309(9), 757–765. 

Swatschek, D. and Muller, J. K. (2002). Marine sponge collagen: isolation, 

characterization and effects on the skin parameters surface–pH, moisture and 

sebum. European Journal of Pharmaceutics and Biopharmaceutics, 53(1): 7. 

Tabassum N. and Hamdani M. (2014). Plants used to treat skin diseases. 

Pharmacognosy Reviews. 8(15), 52–60. 



 

176 

Tagami, H., (2008). Location–related differences in structure and function of the 

stratum corneum with special emphasis on those of the facial skin, 

International Journal of Cosmetic Science, 30(6): 413–434. 

Takimoto, C. H. (2003). Anticancer drug development at the US National Cancer 

Institute. Cancer chemotherapy and pharmacology, 52(1), 29–33.   

Tan, M. C., Tan, C. P. and Ho, C. W. (2013). Effect of Extraction Solvent System, 

Time, and Temperature on Total Phenolic Content of Henna Stems. 

International Food Research Journal 20(6), 3117–23. 

Tan, P. W., Tan, C. P., and Ho, C. W. (2011). Antioxidant properties: Effects of 

solid–to–solvent ratio on antioxidant compounds and capacities of Pegaga 

(Centella asiatica). International Food Research Journal, 18(2). 

Tantowi, N. C. A., Mohamed, S., and Hussin, P. (2016). Effect of ficus deltoidea, a 

medicinal plant, on cartilage protection in cartilage explant and 

postmenopausal rat models of osteoarthritis. Osteoarthritis and Cartilage, 24, 

S353–S354. 

Tupker, R. A. (2003). Prediction of irritancy in the human skin irritancy model and 

occupational setting. Contact Dermatitis, 49(2), 61–69.  

Ulrich, G., Schmutz, J. L., Trechot, P., Commun, N., and Barbaud, A. (2004). 

Sensitization to petrolatum: an unusual cause of false positive drug patch 

tests. Allergy, 59(9), 1006–1009. 

Uter, W., Werfel, T., Lepoittevin, J. P., and White, I. R. (2020). Contact Allergy–

Emerging Allergens and Public Health Impact. International journal of 

environmental research and public health, 17(7), 2404 

Van Aarde, M. N., Du Plessis, J. L., Laubscher, P. J., Franken, A., and Engelbrecht, 

S. (2013). Dermal exposure and changes in skin barrier function of base metal 

refinery workers co–exposed to cobalt and nickel. Occupational Health 

Southern Africa, 19(1), 8–10. 

Van Meerloo, J., Kaspers, G. J., and Cloos, J. (2011). Cell sensitivity assays: the 

MTT assay. In Cancer cell culture. Humana Press. Totowa, NJ (237–245). 

Van Smeden, J., Boiten, W. A. and Vreeken. R. J. (2014). Combined LC/ MS–

platform for analysis of all major stratum corneum lipids, and the profiling of 

skin substitutes. Biochimica et Biophysica Acta, 1841: 70–79. 

 



 

177 

Van Smeden, J., Hoppel, L., van der Heijden, R., Hankemeier, T., Vreeken, R. J., 

and Bouwstra, J. A. (2011). LC/MS analysis of stratum corneum lipids: 

ceramide profiling and discovery. Journal of Lipid Research, 52(6): 1211–

1221.  

Varma, S. R., Sivaprakasam, T. O., Arumugam, I., Dilip, N., Raghuraman, M., 

Pavan, K. B., and Paramesh, R. (2019). In vitro anti–inflammatory and skin 

protective properties of Virgin coconut oil. Journal of traditional and 

complementary medicine, 9(1), 5–14. 

Velkova, V. and Lafleur, M. (2003). Influence of the lipid composition on the 

organization of skin lipid model mixtures: an infrared spectroscopy 

investigation. Chemistry and Physics of Lipids, 117: 63–74. 

Vellonen, K. S., Honkakoski, P., and Urtti, A. (2004). Substrates and inhibitors of 

efflux proteins interfere with the MTT assay in cells and may lead to 

underestimation of drug toxicity. European journal of pharmaceutical 

sciences, 23(2), 181–188. 

Verdier–Sévrain, S., and Bonté, F. (2007). Skin hydration: a review on its molecular 

mechanisms. Journal of Cosmetic Dermatology, 6(2): 75–82. 

Voegeli, R., Heiland, J., Doppler, S., Rawlings, A. V. and Schreier, T. (2007). 

Efficient and simple quantification of stratum corneum proteins on tape 

strippings by infrared densitometry. Skin Research and Technology, 13: 242–

251. 

Wagner, E. M. (2013). Monitoring gene expression: quantitative real–time rt–PCR. 

In Lipoproteins and Cardiovascular Disease. Humana Press, Totowa, NJ., 

19–45 

Wagner, H., Kostka, K. H, Lehr, C. M. and Schaefer, U. F. (2001). Interrelation of 

permeation and penetration parameters obtained from in vitro experiments 

with human skin and skin equivalents, Journal of Controlled Release, 75: 

283–295. 

Wahid, S., Mahmud, T. M. M., Maziah, M., Yahya, A., and Rahim, M. A. (2010). 

Total phenolics content and antioxidant activity of hot water extracts from 

dried Ficus deltoidea  leaves. Journal of Tropical Agriculture and Food 

Science, 38(1), 115–122. 

 



 

178 

Wallen–Russell, C. (2019). Is There a Relationship between Transepidermal Water 

Loss and Microbial Biodiversity on the Skin?. Cosmetics, 6(1), 18. 

Wang, B., Qu, J., Luo, S., Feng, S., Li, T., Yuan, M., and Ding, C. (2018). 

Optimization of ultrasound–assisted extraction of flavonoids from olive (Olea 

europaea) leaves, and evaluation of their antioxidant and anticancer 

activities. Molecules, 23(10), 2513. 

Wang, J., Sun, B., Cao, Y., Tian, Y. and Li, X. (2008). Optimisation of Ultrasound–

Assisted Extraction of Phenolic Compounds from Wheat Bran. Food 

Chemistry 106(2): 804–10. 

Wang, L., and Weller, C. L. (2006). Recent advances in extraction of nutraceuticals 

from plants. Trends in Food Science and Technology, 17(6), 300–312. 

Waters, M. D., and Fostel, J. M. (2004). Toxicogenomics and systems toxicology: 

Aims and prospects. Nature Reviews Genetics, 5(12), 936–948. 

Weerheim, A. and Ponec, M. (2001). Determination of stratum corneum lipid profile 

by tape stripping in combination with high performance thin–layer 

chromatography. Archives of Dermatological Research, 293: 191–199. 

Wertz, P. W. (2006). Biochemistry of human stratum corneum lipids. In Skin Barrier. 

Taylor and Francis, New York. 33–42. 

Wickett, R. R. and Visscher, M. O. (2006). Structure and function of the epidermal 

barrier. American Journal of Infection Control, 34: 98–110. 

Wikramanayake, T. C., Stojadinovic, O., and Tomic–Canic, M. (2014). Epidermal 

differentiation in barrier maintenance and wound healing. Advances in wound 

care, 3(3), 272–280. 

Wille, J. J., and Kydonieus, A. (2003). Palmitoleic acid isomer (C16: 1Δ6) in human 

skin sebum is effective against gram–positive bacteria. Skin Pharmacology 

and Physiology, 16(3), 176–187. 

Winge, M. C., Hoppe, T., Berne, B., Vahlquist, A., Nordenskjöld, M., Bradley, M., 

and Törmä, H. (2011). Filaggrin genotype determines functional and 

molecular alterations in skin of patients with atopic dermatitis and ichthyosis 

vulgaris. PLoS One, 6(12), e28254. 

Wissing, S. A., and Müller, R. H. (2003). The influence of solid lipid nanoparticles 

on skin hydration and viscoelasticity – in vivo study. European Journal of 

Pharmaceutics and Biopharmaceutics, 56(1), 67–72. 

 



 

179 

Wong, M. L., and Medrano, J. F. (2005). Real–time PCR for mRNA 

quantitation. Biotechniques, 39(1), 75–85. 

Woon, S. M., Seng, Y. W., Ling, A. P. K., Chye, S. M., and Koh, R. Y. (2014). Anti–

adipogenic effects of extracts of Ficus deltoidea var. deltoidea and var. 

angustifolia on 3T3–L1 adipocytes. Journal of Zhejiang University SCIENCE 

B, 15(3), 295–302. 

Wu, Y., Wang, X., Zhou, Y., Tan, Y., Chen, D., Chen, Y. and Ye, M. (2003). 

Correlation between stinging, TEWL and capacitance. Skin Research and 

Technology, 9, 90–93. 

Xiao, Y. M., Wu, Q., Cai, Y., and Lin, X. F. (2005). Ultrasound–accelerated 

enzymatic synthesis of sugar esters in nonaqueous solvents. Carbohydrate 

Research, 340(13), 2097–2103. 

Xiao, Y., Li, M., Wang, L., Huang, S., Du, X., and Liu, Z. (2015). Interfacial 

reaction behavior and mechanical properties of ultrasonically brazed Cu/Zn–

Al/Cu joints. Materials and Design, 73, 42–49. 

Yamamoto, M., Kamata, Y., Iida, T., Fukushima, H., Nomura, J., Saito, M., and 

Hibino, T. (2011). Quantification of activated and total caspase–14 with 

newly developed ELISA systems in normal and atopic skin. Journal of 

dermatological science, 61(2), 110–117. 

Yamamoto, T., Takiwaki, H., Arase, S., and Ohshima, H. (2008). Derivation and 

clinical application of special imaging by means of digital cameras and Image 

J freeware for quantification of erythema and pigmentation. Skin Research 

and Technology, 14(1), 26–34. 

Yang, G., Seok, J. K., Kang, H. C., Cho, Y. Y., Lee, H. S., and Lee, J. Y. (2020). 

Skin Barrier Abnormalities and Immune Dysfunction in Atopic 

Dermatitis. International Journal of Molecular Sciences, 21(8), 2867. 

Yu, R. K., and Ariga, T. (2000). Ganglioside analysis by high–performance thin–

layer chromatography. Methods in enzymology, 312, 115–134. 

Zafari, S., and Sharifi, M. (2020). Optimization of Solvent Systems for the 

Extraction of Vitexin as the Major Bioactive F lavonoid in Prosopis 

farcta. American Journal of Plant Sciences, 11(5), 595–603. 

Zakaria, Z. A., Hussain, M. K., Mohamad, A. S., Abdullah, F. C., and Sulaiman, M. 

R. (2012). Anti–inflammatory activity of the aqueous extract of Ficus 

deltoidea. Biological research for nursing, 14(1), 90–97. 



 

180 

Zawydiwski, R., D. L. Sprecher, M. J. Evelegh, P. Horsewood, C. Carte, and M. 

Patterson. (2001). A novel test for the measurement of skin cholesterol. 

Clinical Chemistry, 47, 1302–1304.  

Zeng, Z.L., Xi, G.X., Ge, X.H., (2013). Study on comparison of two extraction 

methods of polysaccharide from Momordica charantia L. vines. Science and 

Technology of Food Industry, 34, 285–308. 

Zhang, S., and Wang, Z. (2006). Aqueous enzymatic extraction of rapeseed 

emulsified oil. Transactions of the Chinese Society of Agricultural 

Engineering, 22(11), 250–253. 

Zhang, Z. S., Wang, L. J., Li, D., Jiao, S. S., Chen, X. D., and Mao, Z. H. (2008). 

Ultrasound–assisted extraction of oil from flaxseed. Separation and 

Purification Technology, 62(1), 192–198. 

Zhao, H., Dong, J., Lu, J., Chen, J., Li, Y., Shan, L., and Gu, G. (2006). Effects of 

extraction solvent mixtures on antioxidant activity evaluation and their 

extraction capacity and selectivity for free phenolic compounds in barley 

(Hordeum vulgare L.). Journal of Agricultural and Food Chemistry, 54(19), 

7277–7286. 

Zhao, Z., Xu, X., Ye, Q., and Dong, L. (2013). Ultrasound extraction optimization of 

Acanthopanax senticosus polysaccharides and its antioxidant 

activity. International journal of biological macromolecules, 59, 290–294. 

Zhong, L., Liu, Y., Xiong, B., Chen, L., Zhang, Y., and Li, C. (2019). Optimization 

of Ultrasound–Assisted Extraction of Total Flavonoids from Dendranthema 

indicum var. aromaticum by Response Surface Methodology. Journal of 

Analytical Methods in Chemistry, 2019, 1–10. 

Zouboulis, C. C., Eady, A., Philpott, M., Goldsmith, L. A., Orfanos, C., Cunliffe, W. 

C. and Rosenfield, R. (2005). What is the pathogenesis of acne? Exp 

Dermatol. 14: 143–152. 

Zulikram. F. H. (2019). Fractionation of Ficus deltoidea leaves extract using solid 

phase extraction on anti–ageing acitvity in vitro. Master Thesis, Universiti 

Teknologi Malaysia 

 

 

 



 

181 

Zulkiffli, M. H., Salleh, N. M., Mahmud, R., and Ismail, S. (2019). Inhibitory effects 

of ficus deltoidea extracts on UDP–glucuronosyltransferase and glutathione 

s–transferase drug–metabolizing enzymes. Pharmacognosy Research, 11(3), 

210. 

Zulkiply, H. (2012). Optimization of extraction parameters of total phenolic 

compound from Cosmos caudatus. PhD Thesis, Universiti Malaysia Pahang. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




