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ABSTRACT
[bookmark: _Hlk209297507]In this study, Fatty acids were discovered to be abundant in the seed oils of C. paradisi and C. lemon, with cis-linoleic acid accounting for the majority (41.03% and 48.34%, respectively), followed by palmitic acid (27.99% and 16.37%) and oleic acid (21.00% and 22.34%). Stearic acid (2.98% and 3.81%) and α-linolenic acid (4.80% and 3.49%) were also found in trace levels. Key functional groups were identified by FT-IR analysis of the oils. For C. paradisi and C. lemon, they included C=O stretching at 1746 cm⁻¹ and 1744 cm⁻¹, C=C stretching at 1650 cm⁻¹ and 1640 cm⁻¹, C–O stretching at 1238 cm⁻¹ and 1236 cm⁻¹, and O–H stretching at 3424 cm⁻¹ and 3434 cm⁻¹.
Both oils had two separate absorption peaks in the UV-Visible spectroscopic result, which were ascribed to the existence of carbonyl (C=O) and unsaturated (C=C) functional groups at various UV wavelengths. Both seed oils demonstrated noteworthy DPPH radical scavenging activity when compared with the standard (Ascorbic Acid) and strong antimicrobial activity against all tested microbes.
According to these results, the oils from C. paradisi and C. lemon seeds have substantial antimicrobial and antioxidant qualities, which supports their possible application in the creation of natural cosmeceutical products that are safe, economical, and environmentally friendly.
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1.0	INTRODUCTION
 	According to Uysal et al. (2011), the grapefruit (Citrus paradisi) is a member of the Rutaceae family of flowering plants, which includes the Citrus genus. In Nigeria, it is one of the citrus fruits that is grown and frequently eaten (Odubanjo and Sangodoyin, 2002).
Grapefruits are a great source of phenolic compounds, limonoids, potassium, magnesium, dietary fiber, and vitamins A and C. Interestingly, pink grapefruit is prized for its unique colour and ranks third among foods with the highest lycopene concentration, with about 1.4 mg of lycopene per 100 g of fruit (Whitbread, 2019). Furthermore, because of its low-calorie content, grapefruit is regarded as a fruit that is good for weight loss (Kelebek and Selli, 2011).
Grapefruit peels contain essential oil that has been used as an antifeedant and insecticide (Tirillini, 2000). It is well established that dietary polyphenols found in fruits and vegetables lower the incidence of diseases linked to oxidative stress, including cancer, inflammation, and cardiovascular conditions (Rice-Evans and Miller, 1995). Additionally, a number of phytochemicals found in grapes have physiological actions such as anti-inflammatory, anti-carcinogenic, anti-microbial, and anti-hypertensive qualities (Peng et al., 2005; Agarwal et al., 2007; Xia et al., 2010).  Because of their high polyphenol concentration (about 60–70%), the seeds have the strongest antioxidant potential of any part of the grape, although the fruit pulp only contains 10% and the peels contain 28–35% (Garcia-Marino et al., 2006; Nawaz et al., 2006).
A little evergreen tree that is native to Asia, citrus lemons (lemons) are members of the Rutaceae family. There are over 140 genera and 1,300 species in the Citrus genus (Kamal et al., 2011).
Lemon has long been utilized as a food additive and as a sore throat cure (Nicolosi et al., 2000). Lemon oil is a flavoring agent with a variety of physiological and commercial uses, including hepato-regenerative, anticancer, antioxidant, anti-inflammatory, antibacterial, antifungal, and antiviral properties (Bora et al., 2020). Active compounds like pectin, polyphenols, and flavonoids, as well as volatile substances like terpenes, esters, and alcohols, are especially abundant in lemon peel (Cheng et al., 2021). Lemon juice was widely used to treat scurvy before vitamin C was discovered (Mabberley, 2004). Today, scientific research backs up its traditional medical benefits, which include treating menstruation irregularities, hypertension, and the common cold. Furthermore, coughs have been effectively treated with C. limon essential oil (Papp et al., 2011; Clement et al., 2015; Bhatia et al., 2015). Among its many health benefits, Citrus lemon is used to treat cholera, constipation, diabetes, rheumatism, gout, piles, peptic ulcers, urinary tract problems, cholera, eye disorders, gout, gum disease, respiratory disorders, and prostate and colon cancers (Mohanapriya, 2013).
Therefore, the aim or purpose of this research intends to characterize the seeds of Citrus paradisi and Citrus lemon oil, investigate their fatty acid profile and biological activities for potential or possible development of safe and reasonably priced natural cosmeceutical products.
2.0	MATERIALS AND METHODS
2.1 	Sample Collection and Preparation
During their fruiting season, fresh Citrus paradisi and Citrus lemon fruits were purchased from Igele Market in Ondo Town, Ondo State, Nigeria. To remove the seeds, the fruits were manually dehulled with a knife. After being gathered, the seeds were spread out on a spotless surface and allowed to air dry at ambient temperature. Dried seeds of Citrus paradisi and Citrus lemon were then deshelled, pulverized, weighed, and kept in airtight containers for further extraction. The packed containers containing the powdered Citrus paradisi and Citrus lemon seeds were immersed/soaked in n-hexane for four to five days. After the n-hexane solvent were filtered, a rotary evaporator was used to concentrate the filtrates to dryness. The percentage yield of both oils was obtained. 
2.2	Gas Chromatography–Mass Spectrometry (GC–MS)
An Agilent Technologies 6890N gas chromatograph in conjunction with an Agilent Technologies 5975B inert mass selective detector (MSD) was used to examine the fatty acid composition of Citrus paradisi and Citrus lemon seed oils. By comparing their mass spectra with reference data from the National Institute of Standards and Technology (NIST, 2008) library, fatty acid methyl esters (FAMEs) were identified. The peak regions found in the gas chromatographic (GC) analysis based on the total ion chromatogram (TIC) were used to compute the relative abundance of each component as a percentage.
2.3	Fourier Transform Infrared (FT-IR) Spectroscopy 
Fourier Transform Infrared (FT-IR) spectroscopy was used to determine the functional groups contained in fresh citrus paradisi and citrus lemon seed oils. A Nicolet iS5 FT-IR spectrometer was used for the study, and potassium bromide (KBr) pellets were used to produce the samples.

2.4	Ultraviolet–Visible Spectrophotometry Analysis 
A UV–visible spectrophotometer (Beckman, UK) was used to measure the ultraviolet (UV) absorption spectra of the fresh seed oils from Citrus paradisi and Citrus lemon.
2.5	Antimicrobial Assay
The agar diffusion method, as outlined by Selvamohan and Sandhya (2012) and Ameh et al. (2013), was used to assess the antimicrobial activity of seed oils from Citrus paradisi and Citrus lemon. The Nutrient agar media was spread into sterilised Petri dishes, and microbial inoculation was performed after serial dilution to reach a concentration of 1 x 10⁶ CFU/mL. Using a micropipette or sterile syringe, aliquots of each seed oil (1 mL) were added to wells bored into the agar medium after being dissolved in 50% dimethyl sulfoxide (DMSO). For 48 hours for bacterial cultures and 96 hours for fungal cultures, the inoculation plates were incubated at 37°C.  To evaluate the antimicrobial activity, zones of inhibition were measured in millimeters (mm). The assay employed four (4) fungal isolates and six (6) bacterial strains.
2.6	Antioxidant Activity
2.6.1	DPPH Radical Scavenging Assay
Using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay, the antioxidant activity of the seed oils from Citrus paradisi and Citrus lemon was assessed using the methodology outlined by Choi (2002). After dissolving each oil sample (1.0 mg/mL) in ethanol, the final concentrations were 500, 250, 100, 50, and 10 µg/mL. One (1mL) of a 0.3 mM DPPH solution in ethanol was added to 2.5 mL of sample solution of different concentrations and allowed to react at room temperature for half an hour. The resulting colour was measured using A518 spectrophotometrically (Varion Cary I-E UV visible spectrophotometer). Using the following formula, the percentage decolorization of DPPH was used to determine the radical scavenging activity: 
DPPH Scavenging capacity % = 100 - [(Absorbance of sample - Absorbance of blank) x 100/Absorbance of control]. 
3.0	RESULTS AND DISCUSSION
3.1	GC-MS Results of the oil from Citrus paradisi and Citrus lemon Seeds
The Gas Chromatography Mass Spectrometry (GC-MS) results of the oils are presented in Table 1.


Table 1: Fatty acid profile oil from C. paradisi and C. lemon seeds
	Fatty Acids
	Short Name
	% Relative Abundance of Citrus paradisi
	% Relative Abundance of Citrus lemon

	Palmitic acid
	C16:0
	27.99
	16.37

	Palmitoleic acid
	C16:1
	0.08
	0.20

	Heptadecenoic acid
	C17:1
	0.10
	0.20

	Stearic acid
	C18:0
	2.98
	3.81

	Oleic acid (trans)
	C18:1n9t
	-
	0.64

	Oleic acid (cis)
	C18:1n9c
	21.00
	22.34

	Linoleic acid (trans)
	C18:2n6t
	-
	0.33

	Linoleic acid (cis)
	C18:2n6c
	41.03
	48.34

	α - Linolenic acid
	C18:3n3
	4.80
	3.49

	γ - Linolenic acid
	C18:3n6
	0.30
	0.70

	Arachidic acid
	C20:0
	0.19
	0.30

	Eicosenoic acid
	C20:1
	0.21
	0.30

	Eicosadienoic acid
	C20:2
	0.08
	0.19

	Eicosatrienoic acid
	C20:3n3
	0.07
	0.17

	Arachidonic acid 
	C20:4n6
	0.07
	0.18

	Heneicosanoic acid
	C21:0
	0.07
	0.17

	Behenic acid
	C22:0
	0.08
	0.18

	Erucic acid
	C22:1n9
	0.08
	0.20

	Docosadienoic acid
	C22:2n6
	0.18
	0.40

	Docosahexaenoic acid
	C22:6n3
	0.08
	0.17

	Tricosylic acid
	C23:0
	0.30
	0.83

	Lignoceric acid
	C24:0
	0.16
	0.29

	Tetracosenoic acid
	C24:1
	0.14
	0.20

	Total Saturated
	
	31.77
	21.95

	Monounsaturated
	
	21.61
	24.08

	Polyunsaturated
	
	46.61
	53.97

	Total Unsaturated
	
	68.22
	78.05



Table 1 shows the fatty acid composition of Citrus paradisi and Citrus lemon seed oils. A significant amount of cis-linoleic acid (C18:2n6c) was identified in both oils, making up 41.03% and 48.34% of the total fatty acids. Cis-oleic acid (C18:1n9c) was next, at 21.00% and 22.34% respectively, and palmitic acid (C16:0) was at 27.99% and 16.37% respectively. Alongside trace levels of stearic acid (C18:0), which made up 2.98% and 3.81% of the total, and α-linolenic acid (C18:3n3) were also found at 4.80% in Citrus paradisi seed oil and 3.49% in Citrus lemon seed oil. The fatty acid composition of Citrus paradisi seed oil is different from what Atolani et al. (2012) previously reported. The comparatively low levels of α-linolenic acid in both seed oils are comparable to the values reported for sweet lemon (3.89%), orange (3.44%), and mandarin (3.57%) seed oils, but lower than those found in common natural oils like corn (10%), soybean (8%), and rapeseed (10%) oils (Anwar et al., 2008).
[bookmark: _Hlk209047081]Oleic and palmitic acids are known to be important factors in determining the quality of soap and cream in the cosmetics industry (Oghome et al., 2012). When combined, these two fatty acids made up about 48.99% of the total fatty acids in Citrus paradisi seed oil and 38.71% in Citrus lemon seed oil. Citrus lemon seed oil had a higher percentage of unsaturated fatty acids (78.05%) than Citrus paradisi seed oil (68.22%), while Citrus paradisi seed oil had a higher percentage of saturated fatty acids (31.77%) than Citrus lemon seed oil (21.95%). This is probably why Citrus paradisi seed oil are solid at room temperature. 
The fatty acid profiles of Citrus paradisi and Citrus lemon seed oils indicate that they have desirable properties for usage in the manufacture of soap and cream. Additionally, both oils are abundant in essential fatty acids, especially cis-linoleic and α-linolenic acids, which combined make up roughly 45.83% and 51.83% of the total fatty acids in Citrus paradisi seed oil and Citrus lemon seed oil respectively.
3.2	Fourier Transform Infrared (FTIR) Result of the oil from Citrus paradisi and
Citrus lemon Seeds
The IR Spectra Result of the oil from Citrus paradisi and Citrus lemon seeds are Shown in Table 2.
Table 2: FT-IR Result of the oil from Citrus paradisi and Citrus lemon Seeds
	Oils
	Wave number (cm-1)
	Infrared bands

	

Citrus paradisi 



	1746
1713
	C=O stretching (s)
Conj. C=C stretching

	
	2924 
2855
	Sp3 C-H stretching (s)
Sp3 C-H stretching

	
	3009
	Sp2 C-H stretching (w)

	
	1650
	C=C stretching (w)

	
	3424
	O-H stretching (b)

	
	1238
1167
	C-O stretching 
C-O stretching (w)

	
	723

	Long chain branch with C=C

	
	1466
	C-H bending

	

Citrus lemon 
	1744
1713
	C=O stretching (s)
Conj. C=C stretching

	
	2926
2855
	Sp3 C-H stretching (s)
Sp3 C-H stretching

	
	3009
	Sp2 C-H stretching (w)

	
	1640
	C=C stretching (w)

	
	3434
	O-H stretching (b)

	
	1236
	C-O stretching 

	
	1167
	C-O stretching (w)

	
	721
	Long chain branch with C=C

	
	1377
	CH3 bending

	
	565

	Long chain branch


	
	1466
	C-H bending


	Sharp (s), Broad (b) and Weak (w)
The carbonyl (C=O) functional group was identified by a significant absorption band at 1746 cm⁻¹ in the FT-IR spectra of Citrus paradisi seed oil. C–O stretching vibrations linked to ester functional groups were identified by absorption bands at 1238 cm⁻¹ and 1167 cm⁻¹. At 3424 cm⁻¹, a wide band representing the O–H stretching vibration emerged, signifying the presence of hydroxyl (alcohol) groups. The presence of alkenes is confirmed by the C=C stretching at 1650 cm⁻¹ and the sp² C–H stretching vibration at 3009 cm⁻¹. Saturated hydrocarbon chains are also indicated by sp³ C–H stretching bands at 2924 cm⁻¹ and 2855 cm⁻¹, even though no methyl (CH₃) bending vibration was clearly visible.
While Citrus lemon seed oil's FT-IR spectra also revealed bands at 1236 cm⁻¹ and 1167 cm⁻¹ that were ascribed to C–O stretching of ester groups, as well as an absorption band at 1744 cm⁻¹ that indicated the presence of a carbonyl (C=O) group. The presence of hydroxyl functional groups is suggested by a wide O–H stretching band at 3434 cm⁻¹. Alkenes are confirmed by the sp² C–H stretching at 3009 cm⁻¹ and the C=C stretching at 1640 cm⁻¹, whereas saturated hydrocarbon structures are indicated by the sp³ C–H stretching bands at 2926 cm⁻¹ and 2855 cm⁻¹. Furthermore, a bending vibration of methyl (CH₃) was detected at 1377 cm⁻¹. The presence of aliphatic hydrocarbon chains was further supported by the C–H bending vibration that both oils displayed at about 1466 cm⁻¹.
3.3	Ultraviolet-Visible Spectroscopic Result of the oil from Citrus paradisi and Citrus 
lemon Seeds
The UV-Visible spectroscopic result of the oil from Citrus paradisi and Citrus lemon seeds is compared with the infrared result of both oils as shown in Table 3.
Table 3: Results of UV–Visible Spectroscopy and FT-IR Analysis of Citrus paradisi and Citrus lemon Seed oils
	Oils
	UV Wave length (nm)
	IR (cm-1)
	Transition
	Remark

	Citrus paradisi
	290
	1650
	C=C band (-)
	C=C band

	
	372
	1746
	C=O band (n-)
	C=O band

	Citrus lemon
	290
	1640
	C=C band (-)
	C=C band

	
	371
	1744
	C=O band (n-)
	C=O band



The oil from Citrus paradisi and Citrus lemon seeds revealed two peaks in the UV spectra due to the presence of unsaturation bonds (C=C) and carbonyl (C=O) functional groups. The C=C and C=O bands were recorded at 290 and 372 respectively for Citrus paradisi seed oil while the C=C and C=O bands for Citrus lemon seed oil were recorded at 290 and 371 respectively.

3.4	Antimicrobial Activity of the oil from Citrus paradisi and Citrus lemon Seeds
The antimicrobial activity of the oil from Citrus paradisi and Citrus lemon seeds are shown in Table 4 and Table 5.
Table 4: Antimicrobial Activity of oil from Citrus paradisi seed 
	
	    Concentrations (mg/ml)
	

	Pathogens
	200
	100
	50
	25
	12.5
	Positive control
	MIC mg/ml

	
	    Zone of inhibition (mm)
	

	Bacteria
	Gentamincin (10 mg/ml)
	

	P. aeruginosa
	19±0.0

	17±1.0
	15±0.0
	13±0.0
	11±0.0
	   37±0.0
	  12.5

	B. subtilis
	18±0.0
	15±0.0
	13±0.0
	10±0.0
	    -
	   36±0.0
	  25

	S. aureus
	20±0.0
	16±1.0
	14±0.0
	10±0.0
	    -
	   36±0.0
	  25

	S. typhi
	19±0.0
	17±1.0
	15±0.0
	13±0.0
	11±0.0
	   35±1.0
	  12.5

	K. pneumoniae
	18±0.0
	15±0.0
	13±0.0
	11±0.0
	    -
	   36±0.0
	  25

	E. coli
	16±1.0
	14±0.0
	10±0.0
	     -
	    -
	   36±0.0
	  50

	Fungi
	Tioconazole
     70 %
	

	P. notatum
	18±0.0
	16±1.0
	14±0.0
	12±0.0
	11±0.0
	   25±0.0
	  12.5

	C. albicans
	19±0.0
	15±0.0
	13±0.0
	11±0.0
	    -
	   26±0.0
	  25

	R. stolonifer
	15±0.0
	12±0.0
	10±0.0
	    -
	    -
	   25±0.0
	  50

	A. niger
	19±0.0
	17±1.0
	14±0.0
	10±0.0
	    -
	   26±0.0
	  25


- Means no clear zone of inhibition
At a 200 mg/mL concentration, Citrus paradisi seed oil demonstrated strong inhibitory effect against the majority of the tested organisms, according to the antimicrobial result. The most sensitive bacteria and fungi were S. aureus, S. typhi, P. aeruginosa, C. albicans and A. niger, which showed zones of inhibition of 20 ± 0.0 mm, 19 ± 0.0 mm, 19 ± 0.0 mm, and 19 ± 0.0 mm, respectively at a 200 mg/mL. In contrast, at the same concentration, the inhibition zones of E. coli and R. stolonifer were 16 ± 1.0 mm and 15 ± 0.0 mm, respectively, showing the lowest sensitivity.
The seed oil of Citrus paradisi showed significant antimicrobial activity against all tested bacterial and fungal strains, but its efficacy was relatively lower than that of the standard antibiotics used as controls; gentamicin for bacteria and tioconazole for fungi. The lowest minimum inhibitory concentration (MIC) value was observed against P. aeruginosa, S. typhi and P. notatum at 12.5 mg/mL, each of which produced inhibition zones of 11 ± 0.0 mm. 
Table 5: Antimicrobial Activity of oil from Citrus lemon seed 
	
	    Concentrations (mg/ml)
	

	Pathogens
	200
	100
	50
	25
	12.5
	Positive control
	MIC mg/ml

	
	    Zone of inhibition (mm)
	

	Bacteria
	Gentamincin (10 mg/ml)
	

	P. aeruginosa
	16±1.0

	14±0.0
	12±0.0
	10±0.0
	    -
	   37±0.0
	  25

	B. subtilis
	17±1.0
	15±0.0
	11±0.0
	    -
	    -
	   36±0.0
	  50

	S. aureus
	19±0.0
	16±1.0
	14±0.0
	11±0.0
	    -
	   36±0.0
	  25

	S. typhi
	17±1.0
	15±0.0
	13±0.0
	12±0.0
	10±0.0
	   35±1.0
	  12.5

	K. pneumoniae
	16±1.0
	14±0.0
	13±0.0
	12±0.0
	10±0.0
	   36±0.0
	  12.5

	E. coli
	18±0.0
	16±1.0
	11±0.0
	     -
	    -
	   37±1.0
	  50

	Fungi
	Tioconazole
     70 %
	

	P. notatum
	17±1.0
	15±0.0
	13±0.0
	12±0.0
	10±0.0
	   25±0.0
	  12.5

	C. albicans
	18±0.0
	15±0.0
	13±0.0
	10±0.0
	    -
	   26±0.0
	  25

	R. stolonifer
	14±0.0
	11±0.0
	    -
	    -
	    -
	   25±0.0
	  100

	A. niger
	17±1.0
	14±0.0
	11±0.0
	    -
	    -
	   26±0.0
	  50


- Means no clear zone of inhibition
Citrus lemon seed oil shown significant inhibitory action against the majority of examined organisms at a dosage of 200 mg/mL, according to the antimicrobial result. The maximum sensitivity was demonstrated by S. aureus, E. coli and C. albicans, whose zones of inhibition were 19 ± 0.0 mm, 18 ± 0.0 mm, and 18 ± 0.0 mm, respectively at 200 mg/mL. On the other hand, at the same dose, the least sensitivity was demonstrated by P. aeruginosa, K. pneumoniae and R. stolonifer, which had inhibition zones of 16 ± 1.0 mm, 16 ± 1.0 mm, and 14 ± 0.0 mm, respectively.
At 12.5 mg/mL, the lowest minimum inhibitory concentration (MIC) value was observed against K. pneumoniae, S. typhi and P. notatum, all of which produced inhibition zones of 10 ± 0.0 mm. Overall, citrus lemon seed oil showed strong antimicrobial action against strains of bacteria and fungi, albeit its effectiveness was somewhat less than that of the common control medications, tioconazole for fungi and gentamicin for bacteria. Similar biological activities, such as antimicrobial activity, have been reported for a number of natural products, suggesting promising potential for additional pharmacological research (Zubair et al., 2018; Atolani et al., 2019a; Sokoudjou et al., 2020; Babatolu et al., 2022; Babatolu et al., 2025b).
3.5	DPPH Antioxidant Activity of the oil from Citrus paradisi and Citrus lemon Seeds
The DPPH antioxidant activity of the oil from Citrus paradisi and Citrus lemon seeds is shown in Table 6.
Table 6: Percentage inhibition of the oils and vitamin C (standard reference)
	Conc. (g/ml)
	`                 % Inhibition                                    Control

	
	Citrus paradisi
	Citrus lemon
	Ascorbic Acid

	10
	15.021.08
	14.433.35
	87.960.08

	50
	10.860.84
	13.760.45
	92.950.05

	100
	2.860.74
	1.960.54
	95.600.10

	200
	97.860.03
	96.870.08
	97.840.04

	500
	96.760.04
	97.650.01
	98.670.00

	IC50
	12.41.01
	12.11.41
	1.300.05



Table 6 displays the findings of the DPPH free radical scavenging activity for the seed oils of Citrus paradisi, Citrus lemon, and the reference standard (Ascorbic Acid). The presence of phenolic compounds may be partly responsible for the notable DPPH antioxidant radical scavenging activities shown by the seed oils of C. paradisi and C. lemon when compared to the standard (Lu and Foo, 2001). Ascorbic Acid showed the highest DPPH antioxidant radical scavenging activity among the investigated substances, with an IC50 value of 1.30 µg/mL. C. lemon seed oil and C. paradisi seed oil came in second and third, respectively, with IC50 values of 12.1 µg/mL and 12.4 µg/mL. A lower IC50 value suggests a better antioxidant capacity, according to Biswapriya and Satyahari (2012), demonstrating the significant antioxidant capabilities of both seed oils.

[bookmark: _Hlk210508647]4.0	CONCLUSION
In this study, the seed oils of Citrus paradisi and Citrus lemon contain significant levels of linoleic, oleic, and palmitic acids. Because of their protective and skin-nourishing qualities, these fatty acids are useful in the production of cosmeceutical products like soaps and creams. C. paradisi and C. lemon seed oils demonstrated strong antimicrobial activity against the tested bacterial and fungal strains. When compared to the standard (Ascorbic Acid), both seed oils exhibited significant DPPH antioxidant scavenging activity.
This study has revealed that the seeds of C. paradisi and C. lemon can be used as sustainable raw materials to make safe, efficient, and less expensive natural cosmeceutical products rather than being thrown away, which could otherwise add to environmental waste.
[bookmark: _Hlk210509532]5.0	RECOMMENDATION
To fully explore the potential of C. paradisi and C. lemon seed oils in the creation of innovative bioactive and therapeutic skincare formulations, additional biological activities such as lipoxygenase inhibition (anti-inflammatory), anti-tyrosinase, cytotoxicity, and anti-parasite activities are advised.
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