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Kaprilik kaprik asitin esterlerinin sentezi ve

kullanim alanlari

Progressive steps in cosmetics: Synthesis and applications of

caprylic/capric acid esters

BEsterler, gesitli sektorlerde genis bir kullanim alani-
nasahip olan gok yonlii oleokimyasallardir. Esterler,
biyobazli yapilar1 sayesinde kozmetik sektoriinde
genig bir kullanim alani bulan ve farkli uygulama
olanaklari sunan bilesiklerdir. Ornegin, benzil ase-
tat gibi kisa zincirli esterler genellikle parfiim for-
miilasyonlarinda tercih edilirken. Orta zincirli
karbon atomu iceren bazi esterler, yumusatici ola-
rak kullanilmakta ve kigisel bakim tirtinlerinin for-
miilasyonlarina cesgitli faydalar saglamaktadir. Bu
esterler, geleneksel yaglara kiyasla daha az yagli bir
his birakarak formiillerin duyusal 6zelliklerini iyi-
lestirmekte, ayrica organik UV filtrelerini ¢ozme ve
pigmentlerin 1slanmasini kolaylastirma gibi islev-
ler sunmaktadir. Bu nitelikleri sayesinde esterler,
glines koruyucular ve renkli kozmetik {irtinlerde
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Esters are versatile oleochemicals with a wide range
of applications across various industries. Due to their
bio-based structures, esters are particularly valued in
the cosmetics sector, where they offer diverse applica-
tion opportunities. For instance, short-chain esters
such as benzyl acetate are commonly used in perfume
formulations, while certain medium-chain esters serve
as emollients, providing multiple benefits in personal
care product formulations. These esters enhance the
sensory properties of formulations by leaving a less
greasy feel compared to conventional oils. Additional-
ly, they perform functions such as dissolving organic
UV filters and facilitating pigment wetting. Thanks to
these attributes, esters play a key role in sunscreens
and color cosmetics, while also improving the textural
properties of skincare products. Longer-chain esters,
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onemli bir bilesen olarak yer almakta ve cilt bakim
tirtinlerinin dokusal Gzelliklerini gelistirmektedir.
Daha uzun zincirli esterler ise emiilsiyonlarin ki-
vamini artirmak ve stabilitesini saglamak amaciyla
kullanilmaktadir kozmetik sektdriinde kullanilmak-
tadir[1].

Kozmetik sektoriinde, esterler genellikle yumusati-
cilar, ¢ozticiiler, koyulastiric1 maddeler, ylizey aktif
maddeler ve kokular gibi gesitli fonksiyonlarda et-
kin bir gekilde kullanim1 yaygindir [2]. Son yillarda
artan cevre duyarliligl, kozmetik sektoriinii sente-
tik esterlerden ziyade biyobozunur ve gevre dostu
alternatiflere yonelmeye tesvik etmektedir. Bu ger-
cevede, kaprilik kaprik asit gibi bitkisel yag asitle-
rinden elde edilen biyobozunur esterler, gevresel
etkileri azaltmayi ve siirdiiriilebilir tiretim hedefle-
rini desteklemeyi amaclayan kozmetik sektorii igin
cazip bir segenek sunmaktadir. Kaprilik kaprik asit,
doymus yag asitlerinden tiiretilmis ve biyolojik ola-
rak aktif bir yag asidi tiirii olup, kisa ve orta zincirli
yag asitleri sinifina dahildir. Hindistancevizi, palm
meyvesi ve siit tirtinleri gibi dogal kaynaklarda bu-
lunmakta ve sindirim ile metabolizma siireglerinde
digeryag asitlerine kiyasla daha hizli igslenmektedir
[38]. Kaprilik kaprik asit tiirevi esterler, kozmetik
iirtinlerde biyobozunur 6zellik kazandirirken aym
zamanda estetik ve iglevsel avantajlar da sunmak-
tadir. Bu gevre dostu bilesikler, kozmetik endiistri-
sinde stirdiiriilebilirlik cabalarina katki saglamakta
ve tiiketicilerin gevresel bilinclenme beklentilerini
karsgilamaktadir. Calismamizda, kaprilik kaprik
asidin biyobazli alkollerle reaksiyonu sonucu elde
edilen esterlerin incelenmesi hedeflenmistir. Bu
arastirma, hem kozmetik endiistrisinin siirdiiriile-
bilirlik hedeflerine destek olmay1 hem de kaprilik
kaprik asit ve tlirevlerinin kozmetik formiilasyon-
lardaki etkin kullanimini 6n plana ¢gikarmayi amac-
lamaktadir.

Kullanilan Metotlar

Sentezlenen iirtinlere asit numarasi (ASTM D974),
sabunlagmadegeri (AOCS T11a-64), viskozite (ASTM
D445), iyot indisi (AOCS Tg 1a-64), parlama noktasi
(ASTM D92), yogunluk (ASTM D1298) gibi spesifik
parametreler bakilmistir. Sentezlenen iirtinlerin
Tablo T’de bu analizlere ait sonuglar paylagilmastir.

Sentezlenen Gliserin Kaprilik Kaprat Siiksinat sen-
tezine ait sentez mekanizmasi Sekil 1'de, TH-NMR
ve 18C-NMR spektrumlar: Sekil 2 ve 3'te verilmistir.
Sentezlenen esterlerin goriintimleri Sekil 4’te veril-
mistir.

on the other hand, are employed to increase viscosity
and ensure the stability of emulsions in cosmetic for-
mulations|[1].

In the cosmetics industry, esters are effectively uti-
lized in various functions, including as emollients, sol-
vents, thickening agents, surfactants, and fragrance
components[2]. In recent years, growing environmen-
tal awareness has encouraged the cosmetics sector to
shift from synthetic esters to biodegradable and eco-
friendly alternatives. Within this context, biodegrad-
able esters derived from vegetable fatty acids, such as
caprylic/capric acid, offer an attractive option for re-
ducing environmental impact and supporting sustain-
able production goals in the cosmetics sector.

Caprylic/capric acid is a type of saturated fatty acid
with biological activity, belonging to the class of short-
and medium-chain fatty acids. It is naturally found in
sources such as coconut oil, palm kernel oil, and dairy
products and is metabolized more rapidly than other
fatty acids during digestion and metabolic processes
[8] Esters derived from caprylic/capric acid not only
impart biodegradable properties to cosmetic products
but also provide aesthetic and functional advantages.
These eco-friendly compounds contribute to the sus-
tainability efforts of the cosmetics industry and meet
consumers’ growing expectations for environmentally
conscious products.

This study aims to examine esters synthesized from
the reaction of caprylic/capric acid with bio-based al-
cohols. The research seeks to support the sustainabil-
ity goals of the cosmetics industry while highlighting
the effective utilization of caprylic/capric acid and its
derivatives in cosmetic formulations.

Methods

Specific parameters such as acid value (ASTM D974),
saponification value (AOCS Tl 1a-64), viscosity (ASTM
D445), iodine value (AOCS Tg 1a-64), flash point (ASTM
D92), and density (ASTM D1298) were evaluated for
the synthesized products. The results of these analy-
ses are presented in Table 1.

The synthesis mechanism of Glycerin Caprylic
Caprate Succinate is shown in Figure 1, while the 1H-
NMR and 13C-NMR spectra are provided in Figures 2
and 8, respectively. The visual appearances of the syn-
thesized esters are displayed in Figure 4.
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Sonugclar ve Tartisma [ Results and Discussion

Tablo 1. Sentezlenen {irlinlere ait parametre sonuglari.
Table 1. Results of Parameters for Synthesized Products

Viskozite Viskozite Viskozite Asit Parlama Sabunlagma fvot indisi
(40°C) (100°C) Indeksi Yogunluk Humarast Noktast Degeri on dine
.. Urtin Viscosity Viscosity Viscosity Density ) > Saponification
Uriinler . (40°C) (100°C Index Acid Value [ Flash Point Value Value
Product anpmt
. Product
Code Description 3
mm?/s mm?/s - (kg/?é)) (20 (mgKOH/g) °C (mgKOH/g) (g1,/100g)
Gliserin Kaprilik
Kaprat Siiksinat,
TRIEST Glycerin 76,6 19 150 1010 10 262 433 0,35
CMCT-0811 .
Caprylic Caprate
Succinate
Gliserin Kaprilat,
. Kaprat
TRIEST Clycerin 14,9 39 168 9473 04 246 340,2 0,21
MCT-6411 '
Caprylate
Caprate
Lauril miristil
kaprilat kaprat
TRIEST 1oyl Myristyl 6.3 2.2 185 861,5 03 190 173 061
LMCC-0611 \
Caprylate
Caprate

Asit degeri, bir maddenin icerdigi karboksilik asit
gruplarinin miktarini belirler ve iiriin stabilitesi-
ni dogrudan etkilemektedir. Yiiksek asit degerleri,
kimyasal bozunmaya yol agarak kozmetik tiriinle-
rin performansini olumsuz etkileyebilir. Esterlerde
sabunlasma sayisi, formiilde kag ester baginin bu-
lundugunu ve bu baglarin hidrolizle ne kadar kolay
parcgalanabilecegini gostermektedir. Sabunlagsma
sirasinda ester baglari, bazik kogullarda su ile reak-
siyona girerek sabun ve alkol olusturur[4].

BEsterlerin viskozitesi, irlinlerin uygulama hissini
ve formiilasyon akigkanligini etkilemektedir. Diiglik
viskozite daha hizli akis saglarken, yiiksek viskozite
daha yogun bir his yaratir. Viskozite indeksi, bir es-
terin sicaklik degisimlerine kars: viskozitesindeki
kararliligy ifade etmektedir. Yiiksek viskozite indek-
sine sahip esterler, genis sicaklik araliklarinda daha
stabil bir performans gosterir ve kozmetik formiilas-
yonlaric¢in avantajlidir [5].

fyot degeri, esterin yapisindaki doymamis yag asit-
lerini ve cift bag sayisini lgerek oksidasyona karsi
dayanikhligini belirler. Diisiik iyot degerleri, esterle-
rin daha kararli ve uzun raf 0mriine sahip oldugunu
gosterir,budakozmetik tirtinlerin dayanikliligini ar-
tirir. Bu ozellikler, esterin kozmetik endiistrisindeki
performansini ve stabilitesini optimize etmek icin
kritik 6neme sahiptir[6].
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The acid value determines the amount of carboxylic
acid groups in a substance and directly impacts the sta-
bility of the product. High acid values can lead to chemi-
cal degradation, adversely affecting the performance of
cosmetic products. In esters, the saponification value
indicates the number of ester bonds in the formulation
and their susceptibility to hydrolysis. During saponifi-
cation, ester bonds react with water under basic condi-
tions to produce soap and alcohol [4].

The viscosity of esters influences the sensory feel dur-
ing application and the fluidity of formulations. Low
viscosity facilitates faster flow, while high viscosity
creates a richer texture. The viscosity index represents
the stability of an ester’s viscosity against temperature
changes. Esterswith a high viscosity index exhibit more
stable performance across a wide temperature range,
making them advantageous for cosmetic formulations

[5].

The iodine value measures the unsaturated fatty acids
and the number of double bonds in the ester structure,
indicating resistance to oxidation. Low iodine values
suggest that esters are more stable and have a longer
shelf life, which enhances the durability of cosmetic
products. These properties are critical for optimizing
the performance and stability of esters in the cosmetics
industry[6].
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Sekil 1. Gliserin Kaprilik Kaprat Siiksinat sentez mekanizmas.
Figure 1. Synthesis Mechanism of Glycerin Caprylic Caprate Succinate.
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Sekil 2. Gliserin Kaprilik Kaprat Siiksinat ester tirtintin 1H-NMR spektrumu.
Figure 2. 1H-NMR Spectrum of Glycerin Caprylic Caprate Succinate Ester Product.
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Sekil 8. Gliserin Kaprilik Kaprat Stiksinat ester tirtiniin 13C-NMR spektrumu.
Figure 8. 18C-NMR Spectrum of Glycerin Caprylic Caprate Succinate Ester Product.
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Gliserin Kaprilik Kaprat Stiksinat ester iiriinlerinin
yapilar: 1H ve 13C NMR spektrumlari ile karakterize
edilmistir. 1H ve 13C NMR spektrumlar: incelendi-
ginde birbirleriyle korelasyon gosterdigi ve bekleni-
len degerlerin gozlendigi belirlenmigtir. Bu sonug-
lar, sentezlenen ester iirtinlin kimyasal yapisinin
ongoriilen yapi ile uyumlu oldugunu gostermektedir.

BEsterin yapisindaki CH3 grubundan gelen proton,
H1 0.72 ppm’de goriiniirken, yapidaki -CH2 grubun-
dan gelen protonlarise 1.13 ppm’de goriinmektedir.

The structures of Glycerin Caprylic Caprate Succinate
ester products were characterized using 1H and 18C
NMBR spectra. Analysis of the spectra revealed correla-
tions between the two, with observed values aligning
with expected chemical shifts. These findings confirm
that the chemical structure of the synthesized ester
product is consistent with the predicted structure.

Inthe 1H NMR spectrum, the proton from the CH3 group
intheesterstructure appearsat 0.72 ppm, while the pro-
tons from the -CH2 group are observed at 1.13 ppm.

TRIEST CMCT-0811

TRIEST MCT-6411

TRIESTLMCC-0611

Sekil 4. Kaprilik kaprik asit esterlerinin gériiniimleri.
Figure 4. Visual Appearances of Caprylic/Capric Acid Esters.

Uygulama alanlari

Gliserin Kaprilat Kaprat (TRIEST MCT-6411)
Cilt Bakim Uriinleri: MCT, hafif ve hizl emilen bir yag
oldugu icin cilt bakim {irtinlerinde yaygin olarak kul-
lanilir. Cilt tizerinde yagh bir his birakmadan hizla
emilir ve cilde yumusaklik ve esneklik saglar.

Sac¢ Bakim Uriinleri: MCT, sa¢ kremi, sampuan ve
sag bakim maskeleri gibi tirtinlerde kullanilabilir. Sag
tellerine kolayca niifuz eder, saglari nemlendirir ve
yumusatir.

Makyaj Uriinleri: MCT, makyaj tirtinlerinde tagiyici
yag olarak kullanilabilir. Ozellikle cilt tizerinde hafif
bir his birakmak isteyen makyaj iiriinlerinde tercih
edilir.

Parfiim ve Kokular: Bazi parfiim ve kokularin for-
miilasyonlarinda MCT kullanilabilir. Bu yag, parfiim
notalarini tagir ve cilde uygulandiginda hizla emilir.
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Applications

Glycerin Caprylate Caprate (TRIEST MCT-6411)
Skin Care Products: MC'T'is commonly used in skin care
products due to its light and fast absorption properties.
It quickly absorbs into the skin without leaving an oily
residue, providing softness and flexibility to the skin.
Hair Care Products: MCT can be used in hair care prod-
ucts such as conditioners, shampoos, and hair masks. It
easily penetrates the hair fibers, moisturizing and sof-
tening the hair.

Makeup Products: MC'T can be used as a carrier oil in
makeup formulations, particularly in products that aim
to leave a light sensation on the skin.

Perfumes and Fragrances: MCT can be used in the
formulation of certain perfumes and [ragrances. This
oil helps carry perfume notes and quickly absorbs into
the skin when applied.
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Gliserin Kaprilik Kaprat Siiksinat (TRIEST
CMCT-0811)

Cilt Bakim Urtinleri: Kremler ve losyonlarda diisiik
yayilabilirlige sahip, yagsiz yumusatici yag bilesenle-
riolarak kullanilmaktadir. Cilt, yiiz ve bebek yaglarin-
da oksitleyici olmayan yag fazi, plirlizsiiz, uzun siireli
bir etki saglamaktadir. Giines kremlerinde cilt hissin-
de iyilesme ve yayilma kontrolii saglamaktadar.

Makyaj Uriinleri: Pigmentlerle uyumlu, dispersi-
yonyag bileseni olarak kullanilmaktadir.

Lauril Miristil Kaprilik Kaprat (TRIEST LMCC-
0611)

Cilt Bakim Uriinleri: Bu ester, cilt bakim iiriinlerin-
de genellikle hafif bir yaglama ve nemlendirme etkisi
saglamak i¢in kullanilir. Ciltte yumusak ve piirtizsiiz
bir his birakabilir.

Sac¢ Bakim Uriinleri: Lauril miristil kaprilat kap-
rat esteri, sag bakim lirtinlerinde kullanilarak saclari
nemlendirir, yamusatir ve parlaklik kazandirmakta-
dir.

Makyaj Uriinleri: Fonditenlerde ve bazlarda yayila-
bilirlik ve hafif bir his saglamak igin kullanilabilmek-
tedir. Ayrica rujlar, gbz farlar: ve alliklar gibi iiriin-
lerde de formiilasyonun stabilitesini artirmak icin
kullanilabilmektedir.

3-S Ar-Ge Merkezinde TRIEST markasi altinda tireti-
len kaprilik kaprik asit bazl esterler, cevre dostu lire-
tim anlayisiyla formiile edilerek, kozmetik sektorii
basta olmak tizere birgok endiistride siirdiirtilebilir-
lik ve yliksek performans hedeflerini bir araya getiren
yenilikgi goziimler sunmaktadir.

REFERANSLAR

Glycerin Caprylic Caprate Succinate (TRIEST
CMCT-0811)

Skin Care Products: Used as anon-oxidizing oil phase
in creams and lotions, providing smooth, long-lasting ef-
fects. It is also used in skin, face, and baby oils, offering a
smooth texture and lasting effect without high spread-
ability. In sunscreens, it improves skin feel and provides
spreadability control.

Makeup Products: Used as a dispersion oil phase that
is compatible with pigments, enhancing the overall per-
formance of makeup formulations.

Lauryl Mpyristyl Caprylic Caprate (TRIEST
LMCC-0611)

Skin Care Products: This ester is commonly used in
skin care products for its light lubrication and moistur-
izing effect. It provides a soft and smooth feel on the skin.
Hair Care Products: Lauryl myristyl caprylate caprate
ester is used in hair care products to moisturize, soften,
and add shine to the hair.

Makeup Products: It can be used in foundations and
primers to enhance spreadability and create alight feel.
Additionally, it can improve the stability of formula-
tions in products such as lipsticks, eyeshadows, and
blushes.

At 8-S R&D Center, caprylic/capric acid-based esters
produced under the TRIEST brand are formulated with
an environmentally friendly approach, providing inno-
vative solutions that combine sustainability and high
performance across various industries, especially the
cosmetics sector.

[1]Wilson, F., Laghran, D. (2017). The link between function and structure of esters, Personal Care Furope, Aston
Chemicals, UK, 56-60.

[2]Rico, F.,Mazabel, A., Egurrola, G., Pulido, J., Barrios, N., Marquez, B. (2023). Meta-Analysis and Analytical Met-
hodsin Cosmetics Formulation: A Review, Cosmetics,11, 1.

[3] Harsh J., Annapure, S. (2023). Triglycerides of medium-chain fatty acids: a concise review, Jour. Food Sci
Technol., 60, 2143-2152.

[4]Patel, N. K., Shah, S.N. (2015), Biodiesel from Plant Oils, Food, Fnergy and Water, 11, 277-307.

[6]Nasab, S. G., Semnani, A., Marini, F', Biancolillo, A. (2018). Prediction of viscosity index and pour point in ester
lubricants using quantitative structure-property relationship (QSPR). Chemometrics and Intelligent Labora-
tory Systems, 183, 59-78.

[6]Tsupko, P.(2020). Sugar-Derived Oleogels in Cosmetics and Food Applications: a Case Study of Trehalose-and
Mannitol-Based Gelators, A Master’s Thesis Submitted to the Graduate Faculty in Chemistry in Partial Fulfill-
ment of the Requirements for the Degree of Master of Science, The City University of New York.

| TURKCHEM | Ocak / january - Subat / February 2025



