
Citation: Pyka-Pająk, A. Special Issue
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Chromatographic techniques and methods are experiencing significant growth in
various industries. Nowadays, chromatographic equipment is used for analytical purposes
in every laboratory, research facility, and production plant that operates in the fields of
organic, inorganic, physicochemical, biochemical, pharmaceutical, and cosmetic products;
polymers; engineering; environmental protection; food technology; biotechnology; and
many others. Chromatographic techniques are also increasingly used for preparative or
process purposes. Chromatography is an extremely versatile technique. Gas chromatogra-
phy allows for the rapid separation of gases and volatile substances. Non-volatile chemicals
and materials with an extremely high molecular weight are most often analyzed by liquid
chromatography and, if necessary, by the very inexpensive thin-layer chromatography
coupled with densitometry. For this reason, chromatographic analyses are widely used
research methods. Chromatographic analyses are used in virtually all industries, including
the pharmaceutical industry, food processing industry, and chemical synthesis industry.
They allow for the detection of even trace amounts of substances in the finished product,
which, in turn, enables accurate quality control of food and pharmaceutical products. These
techniques also allow for the monitoring of the purity of pharmaceutical products and
newly synthesized bioactive molecules as potential new drug candidates, among other
applications [1–10]. Pharmacopoeias also recommend chromatographic techniques for
drug analysis [11,12].

In the first volume of this Special Issue on “Applications of Chromatographic Sepa-
ration Techniques in Food and Chemistry” (https://www.mdpi.com/journal/processes/
special_issues/Chromatographic_Separation_Techniques; accessed on 19 January 2024),
23 articles were published, including 2 reviews and 21 original articles. These publica-
tions were authored by 107 scientists from the following countries: Republic of Korea,
Poland, Jordan, Iraq, Bulgaria, Saudi Arabia, Egypt, China, Italy, Canada, and the USA.
Biologically active substances, including those tested in pharmaceutical preparations,
herbs, and dietary supplements, were the subjects of most of these publications. In as
many as eighteen publications, liquid chromatography, including high-performance liquid
chromatography (HPLC) and thin-layer chromatography (TLC), was used to analyze bi-
ologically active substances. New thin-layer chromatography methods were developed
for the simultaneous determination of vitamins B1, B2, B5, B6, and B12 in pharmaceuti-
cal products (determined in amounts below 1 µg/spot); vitamins K1, K2, MK-4, MK-7,
MK-9, and D3 in dietary supplements and pharmaceutical products (measured in amounts
below 107 ng/band); and five coxibs, namely, celecoxib, etoricoxib, firecoxib, rofecoxib,
and cimicoxib, in pharmaceutical preparations (measured at less than 300 ng/band). Of
particular note is the development of green reversed-phase high-performance thin-layer
chromatography (RP-HPTLC) combined with densitometry using a mobile phase com-
posed of ethanol and water for the quantitative determination of diosmin in pharmaceutical
products (diosmin determined in a range from 100 to 700 ng/band). Tests of sertraline
and fluoxetine using the TLC-densitometric technique demonstrated that the appropriate
selection of chromatographic conditions (the chromatographic medium and composition
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of the mobile phase) allowed for low limit of detection (LOD) and limit of quantification
(LOQ) values to be obtained for the determined drugs. The next publication compared the
possibilities of using TLC and reversed-phase–ultra-high-performance liquid chromatog-
raphy (RP-UHPLC) for the simultaneous determination of fluomethasone pivalate and
clioquinol in eye drops and the simultaneous determination of fluomethasone pivalate
and clioquinol in the presence of a phenoxyethanol preservative in cream. Both methods
were effective for the determination of fluomethasone pivalate and clioquinol. The next
publication used liquid chromatography–UV (LC-UV) to study the degradation of three
antihistamines: ketotifen, epinastine, and emedastine. However, ultra-performance liquid
chromatography–mass spectrometry/mass spectrometry (UPLC-MS/MS) was used to
identify the degradation products of these antihistamines.

High-performance liquid chromatography (HPLC) was used to simultaneously deter-
mine sildenafil, vardenafil, udenafil, avanafil, and tadalafil in tablets and honey. However,
20-hydroxyecdysterone and turkesterone in dietary supplements (in the plant species
Rhaponticum carthamoides Willd., Cyanotis arachnoidea, and Ajuga turkestica), as well as in cap-
sules and tablets, were quantitatively determined using a newly developed reversed-phase
high-performance liquid chromatography (RP-HPLC) method with gradient elution. An
RP-HPLC method was also developed for the simultaneous determination of chlorogenic
acid, caffeic acid, chicoric acid, ferulic acid, apiin, rosmarinic acid, lutein, and β-carotene
in Lactuca sativa, grown using conventional agriculture methods and smart farm agri-
culture methods. One of the most frequently detected undeclared substances in dietary
supplements used to support weight loss is sibutramine. Thus, to detect and quantify sibu-
tramine in dietary supplements, a fast, sensitive, and reliable gas chromatography–mass
spectrometry (GC-MS) method was developed.

The volatile components in the Hypericum perforatum herb were determined using the
headspace solid-phase microextraction coupled with gas chromatography–mass spectrom-
etry (HS-SPME-GC/MS) method. It was shown that the method of drying the herb affects
the profile of the determined volatile components. The characterization of melanin from
Echinacea purpurea was based on an analysis of the thermal decomposition products of a
well-purified pigment extracted from the dried herb. The analysis was performed using the
pyrolysis–gas chromatography/mass spectrometry/mass spectrometry (Py-GC/MS/MS)
method. E. purpurea most likely produces three structurally different melanin pigments: al-
lomelanin, eumelanin, and pheomelanin. Another group of publications was devoted to the
study of contaminants found in food. The solid-phase extraction high-performance liquid
chromatography–photodiode array (SPE-RPHPLC-PDA) method was used to determine
the presence of phthalates (dimethyl phthalate, diethyl phthalate, dipropyl phthalate, and
dibutyl phthalate) in water stored in plastic bottle, and it was found that most phthalates
were present [13]. The next article compared two extraction procedures for the analysis of
phthalates in hot drinks from coffee and tea machines. Seven phthalates (bis(2-ethylhexyl)
phthalate, dibutyl phthalate, diisobutyl phthalate, benzyl butyl phthalate, dimethyl ph-
thalate, diethylphthalate, and dioctyl phthalate) were analyzed and determined using gas
chromatography with flame ionization (GC-FID). Bai et al. [14] applied the entire proce-
dure to the matrices of hot drinks, e.g., coffee, decaffeinated coffee, barley coffee, coffee
with ginseng, and tea. The high-performance liquid chromatography–mass spectrome-
try/mass spectrometry (HPLC-MS/MS) method was used to determine 21 trace pesticides
in tea drinks.

Reversed-phase thin-layer chromatography (RPTLC) was found to be an excellent
method for examining the lipophilicity of a group of newly synthesized 1,2,3-triazole-
dipyridothiazine hydrids, which have anti-cancer properties. RP-HPLC was used to
investigate the lipophilicity of antifungal isoxazolo [3,4-b]pyridin 3(1H)-one derivatives.

The next publication described the most important factors affecting the liquid–liquid
extraction of ciprofloxacin, moxifloxacin, and levofloxacin.
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Another publication presented ethanol concentrations in samples of unground costal
cartilage, ground costal cartilage, femoral venous blood, and urine analyzed by gas
chromatography–flame ionization (GC-FID).

In all publications, the newly proposed methods for the determination of biologically
active substances were validated by checking their specificity, linearity, limit of detection
(LOD), limit of quantification (LOQ), precision, accuracy, and robustness in accordance
with the procedure set out in the International Conference on Harmonization (ICH) guide-
lines [15].

The review article will familiarize readers with the importance of chromatographic
methods in pharmaceutical analyses.

I strongly encourage all chemists and pharmacists to read the publications included in
this Special Issue of Processes on “Applications of Chromatographic Separation Techniques
in Food and Chemistry”.

I would like to express my thanks to all the authors and Prof. Dr. Giancarlo Cravotto,
the Editor-in-Chief, for their invaluable contributions to this Special Issue, as well as to the
editorial staff of Processes for their assistance and effort.

Conflicts of Interest: The author declares no conflicts of interest.
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9. Bober-Majnusz, K.; Bębenek, E.; Chrobak, E.; Kadela-Tomanek, M. Application of chemometric methods for determination the
lipophilicity of pentacyclic triterpene derivatives. Acta Pol. Pharm. Drug Res. 2022, 79, 615–624. [CrossRef] [PubMed]

10. Choudhary, P.; Verma, K.L.; Kalra, D. Validated simultaneous high-performance thin-layer chromatography-mass spectrometry
method for analysis of citalopram prochlorperazine, midazolam, and chlorodiazepoxide in urine for forensic analysis. J. Planar.
Chromatogr. Modern. TLC 2022, 35, 363–373. [CrossRef]

11. Polish Pharmaceutical Society. Polish Pharmacopoeia X; Polish Pharmaceutical Society: Warsaw, Poland, 2014. (In Polish)
12. United States Pharmacopeial Convention. The United States Pharmacopoeia, 34th ed.; United States Pharmacopeial Convention:

Rockville, MD, USA, 2011.
13. Ferrone, V.; Bruni, P.; Catalano, T.; Selvaggi, F.; Cotellese, R.; Carlucci, G.; Aceto, G.M. Development of a SPE-HPLC-PDA method

for the quantification of phthalates in bottled water and their gene expression modulation in a human intestinal cell model.
Processes 2023, 11, 45. [CrossRef]

14. Bai, B.; Wu, N.; Yang, H.; Liu, H.; Jin, X.; Chen, L.; Huang, Z.; Zhou, C.; Wang, S.; Si, W. Development of a Zeolite H-ZSM-5-based
D-µSPE method for the determination of organophosphorus pesticides in tea beverages. Processes 2023, 11, 1027. [CrossRef]

15. ICH Harmonised Tripartite Guideline: Validation of Analytical Procedures: Text and Methodology, Q2(R1). ICH: Geneva,
Switzerland, 2005. Available online: https://database.ich.org/sites/default/files/Q2(R1)%20Guideline.pdf (accessed on 19
January 2024).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.52711/0974-360X.2021.00825
https://doi.org/10.1556/1326.2022.01086
https://doi.org/10.1016/j.chroma.2023.464429
https://www.ncbi.nlm.nih.gov/pubmed/37826921
https://doi.org/10.1016/j.chroma.2023.464366
https://www.ncbi.nlm.nih.gov/pubmed/37716085
https://doi.org/10.1080/10826076.2023.2220126
https://doi.org/10.1556/1326.2022.01024
https://doi.org/10.1007/s00764-023-00228-1
https://doi.org/10.32383/appdr/156084
https://www.ncbi.nlm.nih.gov/pubmed/24455253
https://doi.org/10.1007/s00764-022-00191-3
https://doi.org/10.3390/pr11010045
https://doi.org/10.3390/pr11041027
https://database.ich.org/sites/default/files/Q2(R1)%20Guideline.pdf

	References

