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INTRODUCCION

Las vitaminas son compuestos organicos esenciales en pequefias cantidades para la vida
y el bienestar de los animales y humanos. Estas se clasifican en dos grandes grupos:
hidrosolubles (By C) y liposolubles (A, D, E y K).

Una importante caracteristica que presentan estos compuestos es que no pueden ser
sintetizados por el cuerpo, por lo que deben adquirirse mediante otras fuentes. Los
productos cosméticos que contienen vitaminas en su formulacién constituyen una fuente
importante de aporte de vitaminas para el cuidado de la piel, y es por ello que las
vitaminas se consideran ingredientes de alto valor afiadido. Por este motivo, es necesario
realizar controles analiticos de los productos cosméticos que contienen vitaminas en su
formulacién para garantizar la eficacia del producto final.
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OBJETIVOS

Desarrollar métodos analiticos para la determinacién de vitamina A y sus derivados, y
vitaminas del grupo B en productos cosméticos [1,2], cuyas caracteristicas satisfagan
las necesidades de las empresas del sector para el control de calidad

Evaluar el grado de concordancia de los métodos desarrollados con los principios de la
“Quimica Analitica Verde” seglin la herramienta métrica AGREEprep [3]
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RESULTADOS Y DISCUSION

Vitamina Ay derivados

Vitaminas B

Coeficiente de

Repetibilidad (RSD, %)
Coeficiente de

MLOD (ugg")

Retinoide ML0I1) \ntra-dia \nterdia recuperacion (%) Vitamina Intra-dia Inter-dia recuperacion (%)
(vgg" B
Tpgml™ 10pgmLl?  25pgmL'  Tpgml'  10pgmlL’  25pgml’  2pgml’  4pgml! Muestras Muestras 2 10 25 2 10 25 2 10
Retinol hidrosolubles  liposolubles pgmL" pgmL? pgmL' pgmLl' pgmL' pgml?  pgmL'  pgmL?
2 1.1 8.8 215 0.8 7.4 29 0.9 93-108 93-102
(Vit. A) Bs 2.6 131 88 215) 03 22 0.5 0.7 106-110 99-103
Retinal 59 10.0 1.5 0.7 8.1 5.9 52 87-117 87-114 Bs 315) 17.7 7A3] 3.1 24 10.7 10.1 8.9 86-113 113-119
Retinil Bs 1.4 6.9 60 25 04 26 06 11 103111 104-109
acetato 0 82 1 0S o2 as 13 [EOS 8, 26 130 36 22 04 56 51 23 74112 70105
Retinil B, 43 214 57 20 05 65 46 47 102125 98126
propionato 03 138 13 LS 2 o L S B, 17 8.7 52 25 02 23 15 20 96106 88105
Retinil B, 32 15.8 26 23 23 61 33 73 100-108 83-103
palmitato Qs s 2 e e as a2 e EBe B, 13 {/25) 5.4 2.2 1.2 2.0 1.1 2.5 70-108 89-105
Evaluacion de las caracteristicas ecolégicas Analisis de muestras comerciales
item Descripcién Vitamina Ay derivados Vitaminas B Vitamina Ay derivados Concentracién encontrada (%,m/m)
i6 Muestra inil ini
1 favorecerla preparacion dellalnuestia On site On site Retinol Retinal Retinil Re.tlnll Retinil palmitato
in situ acetato  propionato
2 Utilizar disolventes y reactivos seguros 0gomL 0gomL M1 <MLOD <MLOD <MLOD 0.2735+0.0011 <MLOD
3 Utilizar materiales sostenibles, Los materiales son no > 75% M2 2.57£0.07 <MLOD <MLOD  0.432+0.012 <MLOD
reusables y renovables renovables ni sostenibles M3 <MLOD <MLOD <MLOD <MLOD <MLOD
4 Minimizar residuos 95¢g 21g M4 <MLOD <MLOD <MLOD <MLOD <MLOD
inimi i M5 0.00363+0.00005 0.00290+0.00005 <MLOD <MLOD 0.00121+0.00007
5 Minimizar la ca[]tldad de muestra, 05g 1g Vitaminas B
productos quimicos y material M6 0.267+0.006 <MLOD <MLOD <MLOD <MLOD
6 Maximizar el rendimiento de anlisis 60 muestras/h 40 muestras’/h M7 <MLOD <MLOD <MLOD <MLOD 0.301+0.004
P Integrar pasos y promover la 3 pasos 2 pasos 0 menos Bs Bs Be B B B, Br B,
automatizacién Sistemas manuales Sistemas manuales M8 0.356+0.006 <MLOD <MLOD <MLOD <MLOD <MLOD <MLOD <MLOD
8 Minimizar el consumo de energia 1.56 Wh/muestra 0.02 Wh/muestra M9 <MLOD 0.106+0.003 <MLOD <MLOD <MLOD <MLOD <MLOD <MLOD
Elegir la técnica instrumental més y - Cromatografia de M10 <MLOD <MLOD  <MLOD <MLOD <MLOD <MLOD <MLOD 0.019£0.002
9 P Cromatografia de liquidos -
ecologica liquidos M11 <MLOD <MLOD 1142 <MLOD <MLOD <MLOD <MLOD  <MLOD
1o Asegurar PVDC:Idol;ﬂe':ég? SeUroSpara 5 ictogramas de peligro 0 P‘Ctgg‘rigroas de - . M1: Crema hidratante; M2,M8: Mascarilla facial; M3: Crema de manos; M4: Serum anti-edad;

Minimo Maximo

M5-M7: Crema anti-edad; M9: Crema facial hidratante; M10,M11: Champt

CONCLUSIONES

Se han desarrollado métodos para el control de calidad de vitamina Ay sus derivados y de vitaminas del grupo B en productos cosméticos que cumplen satisfactoriamente los

principios de la “Quimica Analitica Verde” y cumplen con las necesidades de los fabricantes para llevar a cabo el control de calidad de los productos cosméticos por su rapidez,

simplicidad y bajo coste
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Los métodos han sido empleados satisfactoriamente en el control de calidad de diversos productos fabricados por varias empresas del sector cosmético
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Abstrack: Vitamin A (retinol) and some of its derivatives are a group of fat-soluble compounds used
in cosmetic products as bicactive ingredients. Therefore, it is necessary to perform the quality control
of final product to ensure their efficacy and safety. A simple and rapid method to determine retinol,
retinal, retinyl acetate, retinyl propionate and retinyl palmitate in cosmetics is presented here. The
method is based on vortex and /or ultrasound-assisted leaching of the analytes in ethanol followed
by liquid chromatography with ultraviolet detection. The analytical performance of the method
was evaluated. It has shown high levels of linearity, at least up to 100 ug mL L. high precision
with RSD values below 14% and high sensitivity with low MLODs ranging between 0.3 x 10 *and
59 % 1071 % w/w, which are enough to monitor these compounds in cosmetic products. The pro-
posed method was successfully applied to seven commercial cosmetic samples to detect and quantify
the target analytes, showing the method is suitable for its employment for quality control in cosmetic
industries. Cosmetic samples were spiked at two levels of concentration and recovery values around
100% were obtained, showing no significant matrix effects and, therefore, external calibration was

adequate for this determination.
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Green determination of eight water-soluble B vitamins in cosmetic
products by liquid chromatography with ultraviolet detection
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ARTICLE INFO ABSTRACT

Article history: B vitamins are a group of compounds with beneficious properties for dermatologic care, and therefore
Received 30 May 2021 they are included in the cosmetic formulations as high added-value ingredients. In this paper, an analytical
Received in revised form 27 July 2021 method for the simultaneous determination of eight water-soluble B vitamins in cosmetic products is
Accepted 2 August 2021

reported for the first time. This method is based on liquid chromatography with ultraviolet detection (LC-
UV) analysis after simple water leaching of the analytes from the cosmetic matrix. No organic solvents
are required, beyond the ethanol used in the chromatographic mobile phase. The proposed method has
been successfully validated showing good linearity, limits of detection in the low pg mL ! range (from
0.14t00.43 g mL ' )and good repeatability (relative standard deviation below 11 %). The accuracy of the
method has been proven by the analysis of laboratory-made samples (i.e., a cream and a gel) with known
concentrations of the analytes, providing low relative errors (below 12 %). Finally, the method has been
successfully applied to four commercial cosmetic samples of different formulations without significant
matrix effects. The results obtained and the environmentally friendly features of the method showed its

usefulness for carrying out both pre- and in-market quality control of final cosmetic products.
© 2021 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.orgflicenses/by/4.0/).

Available online 9 August 2021

Keywords:

B vitamins

Cosmetic products
Liquid chromatography
Water-soluble vitamins

Ver Publicacion



mailto:Amparo.Salvador@uv.es
mailto:Chisvert@uv.es
http://www.gicapc.es/
https://doi.org/10.1016/j.jpba.2021.114308

S Prof. Dra. Amparo Salvador Carrefio
VN IVERAITAT Prof. Dr. Alberto Chisvert Sania
Grupo de Investigacion Control Analitico de los Productos Cosméticos (GICAPC)

D VALENCIA
* Dpto. Quimica Analitica, Facultad de Quimica, Universitat de Valéncia
GJ I C Q p C Doctor Moliner 50, 46100-Burjassot, Valencia (Spain).

grupo de investigacion TI. 963543175/ 963544900, FAX 34-96-3544436
e-mail: Amparo.Salvador@uv.es, Alberto.Chisvert@uv.es
web GICAPC: http://www.gicapc.es

Consulta las comunicaciones presentadas por el GICAPC en la XXIlIl Reunién
de la Sociedad Espaiola de Quimica Analitica:

Trace determination of tetrahydrocannabinol (THC) in cosmetic products by stir
bar sorptive dispersive microextraction followed by liquid chromatography-
tandem mass spectrometry

C. Azorin, J. L. Benedé, A. Chisvert, A. Salvador

Ver Comunicacién

Nanomaterials in microextraction techniques for the determination of cosmetic-
related compounds

J. L. Benedé, J. Grau, V. Vallez-Gomis, C. Azorin, G. Peris-Pastor, A. Chisvert,
A. Salvador

Ver Comunicacién

Low toxicity deep eutectic solvent-based ferrofluid as a green approach for the
determination of UV filters in environmental waters by stir bar dispersive liquid
microextraction

J. Grau, A. Duque, J. L. Benedé, R. M. Alonso, M. A. Campanero, A. Chisvert
Ver Comunicacion

Métodos analiticos simples y rapidos para la determinacion de vitaminas en
productos cosméticos mediante cromatografia de liquidos con deteccion
ultravioleta

G. Peris-Pastor, V. Vallez-Gomis, C. Azorin, J. L. Benedé, A. Chisvert, A.
Salvador

Ver Comunicacion

Stir bar sorptive-dispersive microextraction by a poly(methacrylic acid-co-
ethylene glycol dimethacrylate)-based magnetic sorbent for the determination of
tricyclic antidepressants and their main active metabolites in human urine

V. Vallez-Gomis, S. Exojo-Truijillo, J. L. Benedé, A. Chisvert, A. Salvador

Ver Comunicacion



mailto:Amparo.Salvador@uv.es
mailto:Chisvert@uv.es
http://www.gicapc.es/
http://www.gicapc.es/wp-content/uploads/2022/07/Azor%C3%ADn_SEQA2022.pdf
http://www.gicapc.es/wp-content/uploads/2022/07/Bened%C3%A9_SEQA2022.pdf
http://www.gicapc.es/wp-content/uploads/2022/07/Grau_SEQA2022.pdf
http://www.gicapc.es/wp-content/uploads/2022/07/Peris-Pastor_SEQA2022.pdf
http://www.gicapc.es/wp-content/uploads/2022/07/V%C3%A1llez-Gomis_SEQA2022.pdf

	Peris-Pastor A4
	Peris-Pastor_SEQA2022

