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DETERMINATION OF VITAMIN COMPOSITION IN OCIMUM BASILICUM VAR.
BASILICUM AND OCIMUM BASILICUM VAR. PURPURASCENS USING HPLC

Mirzayev Jamol Dustiyarovich,

Docent at the Tashkent Institute of Chemical Technology, Shahrisabz Branch
mirzaveviamol@mail.ru.

Ravshanova Lobar Damin qizi,

Student at the Tashkent Institute of Chemical Technology, Shahrisabz Branch
ravshanovalobar93@gmail.com

Niyozova Shaxlo Abdusaitovna,

Assistant of the Shahrisabz branch of the Tashkent Institute of Chemical Technology
niyozovashaxlo1980 gmail.com.

Abstract. In this study, the vitamin composition of Ocimum basilicum var. basilicum and Ocimum
basilicum var. purpurascens was analyzed using the High-Performance Liquid Chromatography (HPLC)
method. The main vitamins of each variety, including thiamine, riboflavin, pyridoxine, folic acid,
nicotinamide, and ascorbic acid, were measured. The results showed that Ocimum basilicum var.
purpurascens had a significantly higher pyridoxine content, with 159.8 mg/g, compared to Ocimum
basilicum var. basilicum (95.12 mg/g). Additionally, the purpurascens variety had higher amounts of
riboflavin (6.34 mg/g) and folic acid (32 mg/g), whereas the basilicum variety was richer in riboflavin (49.6
mg/g). The basilicum variety also contained more ascorbic acid (3 mg/g) compared to purpurascens (1.6
mg/g). Furthermore, it plays a significant role in enhancing the ecological and agronomic value of these
plants.

Keywords: Ocimum basilicum, green basil, purple basil, vitamin composition, High-Performance
Liquid Chromatography (HPLC), Pyridoxine (Vitamin B6), Riboflavin (Vitamin B2), Ascorbic acid (Vitamin
C), Folic acid (Vitamin B9), nutritional profile.

ONPEJAEJEHUE BUTAMHUHHOI'O COCTABA OCIMUM BASILICUM VAR.
BABUWJINKYM U OCIMUM BASILICUM VAR. TYPIIYPALEHIUSA C UCITIOJIB3OBAHUEM
BIKX

Annomauus. B oannom uccinedosanuu eumamunnoiil cocmas Ocimum basilicum var. basilicum u
Ocimum basilicum var. purpurascens anamu3upoBaIl ¢ UCHOIL3OBAHUEM MemO0d GblCOKOIPHeKmueHoU
arcuokocmuol xpomamoepaguu (BOIKX). Hzmepsinu ocHogHble SUMAMUHBL KaAHXCO020 COPpMA, GKAOUAS
muamut, pubonasur, NUPUOOKCUH, (HOAUEBYI0 KUCIOMY, HUKOMUHAMUO U ACKOPOUHOBYIO KUCLOMY.
Pesyiomamer noxkazanu, wmo Ocimum basilicum var. purpurascens umeno suauumensno 6ofnee 8bicoKoe
cooepaicanue nupudokcuna - 159,8 me/e, no cpasnenuro ¢ Ocimum basilicum var. 6azuruxym (95,12 me/e).
Kpome mozo, copm nypnypacenc umen 6onee svicokoe cooepicanue pubogpnasuna (6,34 me/2) u gpoauesoi
xucaomol (32 me/e), moeda kax copm bazunuxym owvln boeave pubogaasurom (49,6 me/2). Copm bazunuxym
maxaice cooeprcan 60avuie ackopounosol Kuciomel (3 me/2) no cpagnenuro ¢ nypnypuvim (1,6 me/2). Kpome
Moo, OH uepaem 3HAYUMENbHYIO POJTb 6 NOGbIUEHUU IKOIOSUUECKOU U AZPOHOMUHECKOU YEHHOCTU DMUX
pacmenuil.

Knwouesvie cnosa: Ocimum basilicum, zenéunwiii 6asunux, guonemoswviti 6a3unuK, SUMAMUHHBLLL
cocmas, 6blcokodppexmusnas dcuokocmuan xpomamozpagpus (BOKX), nupuooxcun (sumamun B6),
pubogpnasun (sumamun B2), ackopbunosas xucnoma (eumamun C), ¢onruesas xucroma (sumamun B9),
npoguiIb NUMAHUS.

OCIMUM BASILICUM VARDA VITAMINLAR TARKIBINI ANIQLASH VA BASILICUM
VA OCIMUM BASILICUM VAR. HPLC DAN FOYDALANISH

Annotatsiya. Ushbu tadgiqotda Ocimum basilicumning vitamin tarkibi var. basilicum va Ocimum
basilicum var. purpurascens yugori samarali suyug xromatografiya usuli (VEJX) yordamida tahlil gilindi.
Har bir navning asosiy vitaminlari, jumladan, tiamin, riboflavin, piridoksin, foliy kislotasi, nikotinamid va
askorbin kislotasini o'lchandi. Natijalar shuni ko'rsatdiki, Ocimum basilicum var. purpurascens Ocimum
basilicum var bilan solishtirganda, piridoksin migdori sezilarli darajada yugori - 159,8 mg / g ni tashkil etdi.
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Rayhon (95,12 mg/g). bundan tashqari, purpurazens navida riboflavin (6,34 mg/g) va foliy kislotasi (32
mg/g) ko ‘proq bo ‘lsa, bazilium navida riboflavin (49,6 mg/g) ko ‘p bo ‘Igan. Rayhon navida binafsha rangga
(1,6 mg/g) qaraganda ko'proq askorbin kislotasi (3 mg/g) bor edi. Qolaversa, bu o ‘simliklarning ekologik va
agrotexnikaviy qiymatini oshirishda ham katta rol o ‘ynaydi.

Kalit so‘zlar: Ocimum basilicum, yashil rayhon, binafsha rayhon, vitamin tarkibi, yuqori samarali
suyuglik xromatografiyasi (HPLC), Piridoksin (Vitamin B6), Riboflavin (Vitamin B2), Askorbin kislotasi
(Vitamin C), Folik kislota (Vitamin B9), oziglanish profili.

Introduction. Ocimum basilicum, commonly known as basil, is one of the most widely used aromatic
plants in the pharmaceutical and food industries across the world. Different varieties of basil, including
Ocimum basilicum var. basilicum and Ocimum basilicum var. purpurascens, are distinguished by their
unique chemical composition and biologically active compounds. The biological significance of these
varieties is closely tied to their vitamin, mineral, and antioxidant content, offering potential applications in
medicinal products and dietary supplements. In recent years, the nutritional value and health benefits of
various Ocimum basilicum varieties have been extensively studied. The vitamin composition is recognized as
one of the key factors determining the pharmacological and nutritional properties of these plants. Vitamins
play essential biological roles in the human body, regulating metabolism, boosting the immune system, and
aiding in cellular repair. Therefore, accurately determining the vitamin content in basil plants is a critical
scientific and practical concern. High-Performance Liquid Chromatography (HPLC) is one of the most
reliable and efficient analytical methods for accurately measuring vitamin composition. This study focuses
on using HPLC to analyze the vitamin content of Ocimum basilicum var. basilicum and Ocimum basilicum
var. purpurascens varieties. The primary goal of the research is to compare the vitamin content of these
varieties and provide scientific insights into their potential health benefits. Ocimum basilicum, commonly
known as basil, is a plant rich in numerous phytochemicals, making it a subject of considerable interest in
medical and nutritional research. The vitamin composition and biological activity of this plant enhance its
relevance for health promotion. Vitamins such as vitamin A, vitamin C, vitamin E, and vitamin K play key
roles in the plant's antioxidant and immune-boosting properties. High-performance liquid chromatography
(HPLC) is widely employed for the accurate and reliable analysis of vitamins and other bioactive compounds
in plants. Ocimum basilicum, commonly known as basil, is renowned for its rich phytochemical composition,
which includes a variety of vitamins, antioxidants, and other bioactive compounds that contribute to its
therapeutic and nutritional value. Among the most significant vitamins present in basil are vitamin A,
vitamin C, vitamin E, and vitamin K, all of which play essential roles in maintaining human health. These
vitamins are crucial not only for basic metabolic processes but also for protecting the body from oxidative
stress, supporting the immune system, and promoting skin and eye health. Kamat et al. (2011) provided a
comprehensive analysis of the phytochemical constituents of Ocimum basilicum, focusing on its antioxidant
activity and vitamin content. Using HPLC, they quantified several bioactive compounds, notably vitamin C
and beta-carotene. Vitamin C, known for its immune-boosting and antioxidant properties, was found in
significant amounts in basil leaves. This essential vitamin is critical for collagen synthesis, wound healing,
and the protection of cells against oxidative damage. The study also revealed high levels of carotenoids,
particularly beta-carotene, which is a precursor of vitamin A. This vitamin plays a vital role in maintaining
good vision, skin health, and immune function. By using HPLC, the researchers were able to identify and
accurately measure these vitamins and antioxidants, emphasizing the importance of basil as a rich source of
essential nutrients [1]. Further supporting this, Chukwujekwu et al. (2017) examined the vitamin and mineral
content of various basil varieties, highlighting the significant presence of vitamin C and vitamin K. Their
study used HPLC to quantify the levels of these vitamins and provided valuable insights into their health
benefits. Vitamin K is particularly important for bone health and blood clotting, making basil an important
dietary source of this nutrient. Additionally, vitamin C was found to be abundant in basil, which contributes
to the plant's role in enhancing the immune system and improving skin elasticity. This study further validated
the use of HPLC as an effective tool for identifying and quantifying key vitamins in plant-based foods [2]. In
the case of Ocimum basilicum var. purpurascens, Ali et al. (2008) focused on the distinct phytochemical
profile of this basil variety. They reported high levels of vitamin E, a fat-soluble antioxidant that protects
cells from oxidative damage. Vitamin E's role in protecting lipids from peroxidation and its anti-
inflammatory effects are well-documented, and its presence in Ocimum basilicum further enhances the
plant's potential as a therapeutic agent. The study also explored the overall bioactive properties of basil,
noting its significance in traditional medicine and modern nutritional science. Through HPLC, they were
able to precisely quantify the vitamin E content, which is crucial for maintaining skin health and reducing the
risk of chronic diseases [3]. The findings of Kumar et al. (2019) in their analysis of basil's vitamin content

SCIENTIFIC REPORTS OF BUKHARA STATE UNIVERSITY 2025/2 (119) 99

https://buxdu.uz



CHEMISTRY

reaffirm the importance of using HPLC for the precise determination of vitamins such as vitamin C, vitamin
A, and vitamin E. In their study, they found that Ocimum basilicum var. purpurascens had particularly high
concentrations of vitamin C, making it an excellent source of this vitamin. Vitamin C plays a crucial role in
collagen production, immune defense, and enhancing the absorption of iron. Vitamin A and beta-carotene,
on the other hand, are vital for maintaining healthy vision and supporting skin health. The research
highlighted the importance of these vitamins in preventing age-related degeneration and boosting the body’s
natural defenses. HPLC was used to obtain accurate measurements of these vitamins, further establishing
basil as a valuable nutritional and medicinal plant [4].

In conclusion, the vitamin composition of Ocimum basilicum is impressive, with high levels of
essential vitamins like vitamin C, vitamin A, vitamin E, and vitamin K. These vitamins contribute to the
plant’s health-promoting properties, including antioxidant, anti-inflammatory, and immune-boosting effects.
The use of HPLC in these studies provides precise and reliable measurements, highlighting basil’s potential
as a natural source of nutrients. The variability in vitamin content across different basil varieties and growing
conditions suggests that cultivating basil in optimal environments may further enhance its therapeutic and
nutritional value, making it a valuable addition to both traditional medicine and modern diets. Chukwujekwu
et al. (2017) analyzed the vitamin and mineral content of basil and found that vitamin C was significantly
abundant. Vitamin C, a potent antioxidant, plays a crucial role in protecting the body from free radicals and
supporting the immune system. The study also highlighted the presence of beta-carotene and vitamin K,
which contribute to the plant's health benefits [2]. Ali et al. (2008) explored the medicinal and phytochemical
properties of basil, with a focus on Ocimum basilicum var. purpurascens. Their findings showed high levels
of vitamin E and vitamin A, both of which contribute to the plant's antioxidant activity and metabolic
processes. The use of HPLC for analyzing these vitamins offers valuable insights into the plant's medicinal
and nutritional potential [3]. Kumar et al. (2019) used HPLC to quantify vitamin A, C, and E in basil. Their
study found that Ocimum basilicum var. purpurascens contained high levels of vitamin C and vitamin E. The
high sensitivity of HPLC allowed for accurate measurement of these vitamins, providing a clearer
understanding of their role in the plant's pharmacological and nutritional applications [4]. Santos et al. (2018)
examined how environmental factors influenced the vitamin content of basil. Their research showed that the
vitamin C content of basil varied depending on the soil and climate conditions. The HPLC analysis
confirmed that vitamin C was present in high concentrations, emphasizing its role in immune support and
health benefits. Zhang et al. (2020) investigated the vitamin content in basil, focusing particularly on vitamin
E, which was found to be present in substantial amounts. Vitamin E, known for its strong antioxidant
properties, enhances the plant's health-promoting potential. The HPLC analysis of vitamin E further supports
its role in neutralizing free radicals and contributing to the plant's therapeutic value. Mujumdar et al. (2014)
compared the vitamin content in various basil cultivars and identified high levels of vitamin C and vitamin
A. Their research also indicated a direct relationship between antioxidant activity and vitamin content in both
Ocimum basilicum var. basilicum and Ocimum basilicum var. purpurascens. HPLC analysis provided
important insights into the phytochemical properties and bioactive compounds in these varieties [5,6,7].

Wang et al. (2012) further explored the determination of vitamin E and other bioactive compounds in
basil using high-performance liquid chromatography. Their findings added depth to the understanding of
basil's nutritional composition and highlighted the role of HPLC in nutritional studies [8]. Abd EI-Salam et
al. (2020) discussed the effect of basil (Ocimum basilicum) essential oils on vitamin content and antioxidant
activity, showcasing the interplay between phytochemicals and health benefits [9]. Khanna et al. (2012)
highlighted the nutritional and medicinal properties of Ocimum basilicum, emphasizing its potential in health
promotion and disease prevention. Tavares et al. (2017) reviewed the phytochemical composition of basil
and its role in human health, reinforcing the significance of its various bioactive compounds [11]. Saeed et
al. (2016) focused on the determination of bioactive compounds in basil using HPLC and GC-MS,
contributing to the broader understanding of basil's nutritional value. Hassan et al. (2019) investigated the
antioxidant potential and vitamin content of basil species from different regions, highlighting the variability
in nutritional properties. Islam et al. (2020) analyzed vitamins and bioactive compounds in Ocimum
basilicum using HPLC, further supporting the utility of this technique in nutritional analysis. Sharma et al.
(2018) examined the effect of harvesting time on the phytochemical composition of basil, adding another
layer to the understanding of its nutritional profile. Pereira et al. (2019) conducted HPLC analysis of volatile
and non-volatile compounds of Ocimum basilicum, contributing valuable data on its comprehensive
composition. Yadav et al. (2015) explored the phytochemical profiling and antioxidant activity of Ocimum
basilicum, further emphasizing its health benefits. Patel et al. (2013) analyzed essential oils and vitamin
content in Ocimum basilicum species, providing insights into the multifaceted nature of this plant. Alonso et
al. (2016) quantified flavonoids, vitamins, and phenolic acids in basil species using HPLC, showcasing the
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depth of its nutritional and therapeutic properties [10,12,14,13,19]. The studies reviewed above provide
comprehensive insights into the vitamin composition of Ocimum basilicum and its medicinal and nutritional
potential. High concentrations of vitamin C, vitamin A, vitamin E, and vitamin K are found in basil,
confirming its role in supporting immune function, providing antioxidant protection, and promoting overall
health. The use of HPLC for precise analysis of these vitamins enhances the understanding of their
therapeutic properties. Additionally, environmental factors, as well as variations between basil cultivars,
influence the vitamin content, suggesting the importance of cultivation conditions in maximizing the health
benefits of this plant.

Materials and methods. Plant Materials. The plant materials used in this study included Ocimum
basilicum var. basilicum va Ocimum basilicum var. purpurascens, which were harvested in September from
the Qashgadaryo region of Uzbekistan. The collected plant samples were dried in a shaded area, avoiding
direct sunlight, and were subjected to normal atmospheric pressure at a temperature of 25 + 2°C.Sample
Preparation.Dried samples of Ocimum basilicum var. basilicum va Ocimum basilicum var. purpurascens
were ground into a fine powder using a laboratory mortar and pestle. A precise amount of 0.1 g .of each
powdered sample was weighed using an analytical balance with an accuracy of 0.0001 g and extracted in 10
ml of 40% ethanol (C,HsOH). The extraction process was performed over 24 hours. After the extraction, the
mixture was filtered through filter paper and centrifuged at 4000 rpm for 10 minutes to clarify the solution.
The resulting clear extract was then transferred into vials for analysis by High-Performance Liquid
Chromatography (HPLC). HPLC Chromatographic Conditions. The analysis of water-soluble vitamins in
plant extracts was carried out using the Agilent Technologies 1260 high-performance liquid chromatography
system. Chromatographic separation was performed on an Eclipse XDB C18 column (5 um, 4.6 x 250 mm).
Detection was conducted using a diode-array detector (DAD) at a wavelength of 250 nm. The mobile phases
were solution A (0.1% trifluoroacetic acid, pH 1.7) and solution B (acetonitrile, CHz CN), with a flow rate
set to 0.8 ml/min. The gradient elution program was defined as follows:

¢ 0-5 min: 100% A (0.1% trifluoroacetic acid), 0% B (acetonitrile, CH; CN)

¢ 5-11 min: 100-75% A (0.1% trifluoroacetic acid), 0-25% B (acetonitrile, CH; CN)

e 11-19 min: 75-60% A (0.1% trifluoroacetic acid), 25-40% B (acetonitrile, CH; CN)

¢ 19-21 min: 60% A (0.1% trifluoroacetic acid), 40% B (acetonitrile, CH; CN)

e 21-25 min: 60-100% A (0.1% trifluoroacetic acid), 40-0% B (acetonitrile, CH; CN)

The temperature of the chromatographic column was maintained at 25°C.

Results:
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Figure 1. Chromatogram of Ocimum basilicum var. basilicum Extract (40% Ethanol)
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Figure 2. Chromatogram of Ocimum basilicum var. purpurascens Extract (40% Ethanol)
Data Processing:
The obtained results were analyzed by comparing them with standard chromatograms to determine the

concentration of vitamins in the solution, expressed in pg/g.
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Figure 3. Standard Chromatogram of Vitamins

Description: This chromatogram displays the standard separation of vitamins, serving as a reference
for the identification and quantification of vitamins in various extracts. The distinct peaks represent specific
vitamins, allowing for accurate comparison with sample chromatograms.

Ocimum basilicum var. Ocimum basilicum var.
Vitamins purpurascens basilicum
Concentration mkg/gr

Thiamin (B,) 0 0,69431
Riboflavin (B,) 6,340799 49,67719
Pyridoxine 159,8239 95,12621

Folic acid 32,0082 25,08279

Nicotinamide (PP) 0,347725 0

Ascorbic acid 1,619934 3,000075

Table 1. Vitamin Composition of Ocimum basilicum var. purpurascens and Ocimum basilicum var.
basilicum (pg/g).
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Figure 4. Comparative Vitamin Composition of Ocimum basilicum var. purpurascens and
Ocimum basilicum var. basilicum

Discussion. The results of this study demonstrate significant differences in the vitamin composition of
Ocimum basilicum var. basilicum (green basil) and Ocimum basilicum var. purpurascens (purple basil). A
comparison of the two varieties reveals substantial variations in the amounts of certain vitamins, indicating
that these varieties differ in their nutritional value and bioactivity.

Thiamine (Vitamin B;): In Ocimum basilicum var. purpurascens, thiamine was not detected, while in
Ocimum basilicum var. basilicum, the thiamine content was 0.69 mg/g. This suggests that var. basilicum is a
more significant source of thiamine. Thiamine is essential for carbohydrate metabolism and proper
functioning of the nervous system.

Riboflavin (Vitamin B,): The riboflavin content in var. purpurascens was 6.34 mg/g, while var.
basilicum had a much higher level at 49.6 mg/g, making it a more potent source of riboflavin, which plays a
key role in cellular respiration and antioxidant defense mechanisms.
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Pyridoxine (Vitamin Bg): In terms of pyridoxine, var. purpurascens exhibited a higher concentration
(159.8 mg/g) than var. basilicum (95.12 mg/g). Pyridoxine supports amino acid metabolism and nervous
system function, indicating that var. purpurascens could provide more metabolic health benefits.

Folic Acid (Vitamin By): Both varieties are rich in folic acid. However, var. purpurascens had a
slightly higher content (32 mg/g) compared to var. basilicum (25 mg/g), making both good sources of this
vitamin, which is essential for DNA synthesis and cell division, particularly in pregnancy.

Nicotinamide (Vitamin PP): Nicotinamide was found in var. purpurascens (0.34 mg/g) but was
absent in var. basilicum. This makes var. purpurascens a relevant source of nicotinamide, vital for cellular
metabolism and DNA repair.

Ascorbic Acid (Vitamin C): Var. basilicum had a higher ascorbic acid content (3 mg/g) compared to
var. purpurascens (1.6 mg/g). Ascorbic acid is a powerful antioxidant and supports immune health,
suggesting that var. basilicum may have more to offer in terms of antioxidant protection.

Overall Conclusion. These findings highlight significant differences in the vitamin profiles of
Ocimum basilicum varieties. While var. purpurascens is richer in pyridoxine and nicotinamide, var.
basilicum provides higher amounts of thiamine, riboflavin, and ascorbic acid. These distinct compositions
suggest that each variety could serve unique nutritional purposes depending on dietary needs, and both hold
potential for health applications in different contexts.

Conclusion. This study successfully analyzed the vitamin composition of two basil varieties, Ocimum
basilicum var. basilicum (green basil) and Ocimum basilicum var. purpurascens (purple basil), using High-
Performance Liquid Chromatography (HPLC). The results revealed notable differences in the vitamin
content between these varieties, underscoring their potential for different health and nutritional benefits. The
purple basil (O. basilicum var. purpurascens) demonstrated higher concentrations of pyridoxine (Bg) and
folic acid (Byg), both essential vitamins in various metabolic processes, including protein metabolism, brain
function, and DNA synthesis. The presence of pyridoxine in higher quantities, in particular, suggests that the
purple basil may be beneficial for individuals seeking to improve neurological health or address vitamin B6
deficiencies. Folic acid, on the other hand, is crucial for cell division and growth, making purple basil a
potentially important dietary supplement for pregnant women or individuals with folate deficiencies.
Meanwhile, green basil (O. basilicum var. basilicum) was shown to contain significantly higher amounts of
riboflavin (B,) and ascorbic acid (vitamin C), which are essential for energy production, cellular respiration,
and immune support. The high concentration of riboflavin in green basil highlights its role in promoting
energy metabolism and red blood cell production, while ascorbic acid is a well-known antioxidant that helps
protect cells from oxidative stress, contributing to overall immune health and skin vitality. This comparative
analysis of the two basil varieties provides valuable insight into the nutritional profiles of these plants, each
offering unique health benefits. The purple basil may be more beneficial for individuals needing enhanced
vitamin Bg and folic acid intake, while green basil serves as a better source of riboflavin and vitamin C.
These findings can guide consumers, nutritionists, and the food and pharmaceutical industries in selecting
the appropriate basil variety for specific health applications.

Moreover, the study demonstrates the efficiency and accuracy of HPLC as a method for analyzing
bioactive compounds in plant materials. The ability to precisely quantify vitamin concentrations ensures a
deeper understanding of the nutritional potential of different herbal species, which could play a significant
role in advancing both food science and pharmaceutical research. In conclusion, Ocimum basilicum var.
basilicum and O. basilicum var. purpurascens are both rich sources of essential vitamins, though their
compositions vary. The green variety is a strong source of riboflavin and ascorbic acid, while the purple
variety excels in pyridoxine and folic acid content. These differences highlight the potential for each basil
variety to be utilized in different health and dietary contexts, making them valuable for inclusion in
nutraceutical products, functional foods, and as part of a healthy diet. The use of HPLC to analyze these
vitamins underscores the reliability of this technique in exploring the nutritional content of plants, providing
a foundation for future research into the health benefits of other basil varieties and herbs.
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