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Introducere. Coenzima Q10 (CoQ10), un compus lipofilic esential pentru productia de
energie celulara si cu proprietati antioxidante, este utilizata frecvent in suplimente
alimentare si produse nutricosmetice datorita beneficiilor sale asupra sanatatii si
aspectului pielii [1]. Din cauza instabilitatii chimice a CoQ10, influentata de factori precum
lumina si temperatura, este necesar un test de cuantificare precisa in aceste produse
pentru a asigura calitatea si eficienta acestora. Lucrarea de fata prezinta dezvoltarea si
optimizarea unei metode de cromatografie lichida de inalta performanta (HPLC) pentru
determinarea exacta a CoQ10 in suplimente alimentare si nutricosmetice, adaptata la
matricele complexe ale acestora. Tehnica propusa garanteaza o evaluare precisa,
reproductibila si robusta, respectand standardele de calitate si reglementarile din
domeniu [2].

Scopul lucrarii. Scopul acestui studiu este de a dezvolta o metoda HPLC precisa si
sensibila pentru cuantificarea CoQ10 in suplimente alimentare si produse nutricosmetice,
optimizand parametrii tehnici pentru a asigura reproducerea si acuratetea analizei In
diverse matrice complexe.

Material si metode. Doua produse ce contin CoQ10 au fost utilizate pentru studiu:
capsule de 30 mg si solutie CoQ10 20 mg/ml. Reagentii si echipamentele folosite au inclus:
acetonitril (ACN, HPLC grade, Honeywell), tetrahidrofurane (THF, isocratic HPLC grade,
Sigma Aldrich), filtru PTFE 0.45 pm (VWR Chemicals), seringa 2 ml (B|BRAUN), standard
CoQ10 (P =98,9%, Carl Roth GmbH + Co.), FeClI3 (Sigma-Aldrich), etanol 96% (Zernoff),
KH2P04 (Fluka), H3P0O4 (Fluka), apa pentru cromatografiere obtinuta din sistemul Mili-
Q (Merck Millipore). HPLC a fost realizat pe sistemul Agilent 1260 INFINITY, cu o coloana
Zorbax XDB C18 (2.1 mm x 50 mm x 3.5 um), detectie la 275 nm, temperatura la 30°C, si
faza mobila: ACN:THF (60:35:5 V/V), viteza de 0.3 ml/min si volumul de injectie de 10 pl.

Rezultate. Metoda HPLC a fost ajustata pentru evaluarea continutului de CoQ10 in
suplimente si produse nutricosmetice. Solutiile standard de CoQ10 au fost preparate prin
dizolvarea compusului in solvent, urmate de ultrasonare si omogenizare. Solutiile proba,
obtinute din capsulele CoQ10, au fost prelucrate prin centrifugare si decantare pentru a
elimina impuritatile, obtinandu-se solutii clare. Continutul de CoQ10 din capsulele de 30
mg si solutia 20 mg/ml a fost calculat utilizand ariile cromatografice ale solutiilor proba
si standard. Valorile medii obtinute (29.9 mg, RSD = 0.334% si 14.1 mg/ml, RSD = 0.355%)
au fost foarte apropiate de valorile nominale. Validarea metodei a inclus analize de
precizie si liniaritate, cu un coeficient de corelatie R = 0.9998, indicand o relatie liniara
buna intre concentratia CoQ10 si ariile cromatografice. Limita de detectie (LOD) a fost 3,
iar limita de cuantificare (LOQ) 10, demonstrand sensibilitatea ridicata a metodei.

Concluzii Metoda HPLC dezvoltata pentru dozarea CoQ10 a fost validata cu succes,
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oferind rezultate precise si reproductibile. Calculul continutului de CoQ10 din
suplimentele alimentare si nutricosmetice a fost consistent cu valorile nominale,
confirmand fiabilitatea metodei pentru analiza CoQ10 in aceste produse.
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Introduction. Coenzyme Q10 (CoQ10), a lipophilic compound essential for cellular
energy production and possessing antioxidant properties, is commonly used in dietary
supplements and nutricosmetic products due to its benefits on health and skin
appearance [1]. Due to the chemical instability of CoQ10, influenced by factors such as
light and temperature, accurate quantification testing is necessary in these products to
ensure their quality and efficacy. This paper presents the development and optimization
of a high-performance liquid chromatography (HPLC) method for the precise
determination of CoQ10 in dietary supplements and nutricosmetic products, tailored to
their complex matrices. The proposed technique ensures accurate, reproducible, and
robust evaluation, complying with industry quality standards and regulations [2].

Aim of the study. The aim of this study is to develop a precise and sensitive HPLC method
for the quantification of CoQ10 in dietary supplements and nutricosmetic products,
optimizing chromatographic parameters to ensure reproducibility and accuracy of the
analysis in various complex matrices.

Material and methods. Two CoQ10-containing products were used for the study: 30 mg
capsules and CoQ10 solution (20 mg/ml). The reagents and equipment used included
acetonitrile (ACN, HPLC grade, Honeywell), tetrahydrofuran (THF, isocratic HPLC grade,
Sigma Aldrich), PTFE 0.45 pm filter (VWR Chemicals), 2 ml syringe (B|BRAUN), CoQ10
standard (P = 98.9%, Carl Roth GmbH + Co.), FeCl3 (Sigma-Aldrich), 96% ethanol
(Zernoff), KH2PO4 (Fluka), H3P0O4 (Fluka), and water for chromatography obtained from
a Mili-Q system (Merck Millipore). HPLC was performed on an Agilent 1260 INFINITY
system with a Zorbax XDB C18 column (2.1 mm x 50 mm x 3.5 pm), detection at 275 nm,
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column temperature set to 30°C, and mobile phase: CAN (60:35:5 V/V), flow rate of 0.3
ml/min, with an injection volume of 10 pl.

Results. The HPLC method was adjusted to evaluate CoQ10 content in supplements and
nutricosmetic products. Standard CoQ10 solutions were prepared by dissolving the
compound in solvent, followed by sonication and homogenization. Sample solutions,
obtained from CoQ10 capsules, were processed by centrifugation and decanting to
remove impurities, resulting in clear solutions. The CoQ10 content in the 30 mg capsules
and 20 mg/ml solution was calculated using the chromatographic areas of the sample and
standard solutions. The mean values obtained (29.9 mg, RSD = 0.334% and 14.1 mg/ml,
RSD = 0.355%) were very close to the nominal values. Method validation included
precision and linearity analyses, with a correlation coefficient of R = 0.9998, indicating a
strong linear relationship between CoQ10 concentration and chromatographic areas. The
limit of detection (LOD) was 3, and the limit of quantification (LOQ) was 10,
demonstrating the high sensitivity of the method.

Conclusions. The HPLC method developed for CoQ10 quantification was successfully
validated, providing precise and reproducible results. The calculation of CoQ10 content
in dietary supplements and nutricosmetic products was consistent with the nominal
values, confirming the reliability of the method for CoQ10 analysis in these products.
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