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ABSTRACT 

This research investigates the potential of herb-infused virgin coconut oil (VCO), prepared by methodology 
using maceration under sunlight and hydroalcoholic extraction, for topical application. The findings of this 
study contribute valuable insights into potential applications of herb-infused VCO for skincare. Virgin coconut 
oil (VCO) have gained significant interest in recent years for their potential benefits in skincare and haircare. 
VCO, rich in medium-chain triglycerides and Lauric acid, has been reported to possess moisturizing and 
antimicrobial properties and also some cardiovascular negative effects. oil which has excess of omega-3 fatty 
acid also called as alpha-linolenic acid, is known for its anti-inflammatory and hair-conditioning effects. 
However, the individual effects of these oils might be limited. Herb-infused oils offer a promising approach to 
combine the benefits of base oils with the bioactive properties of herbs. This study investigated the potential of 
herb-infused VCO for the ability of to scavenge free radicals, assessing the safety of the infused oils on human 
skin cells and determining the efficacy of the infused oils against C. albicans & S. aureus. The herbs used in 
this study were specifically chosen for their well-documented properties that can synergistically benefit both 
skin and hair health. 
The Spectrometric analysis revealed that constituents have been incorporated into the VCO and the Gas-
Chromatography-Mass Spectroscopy (GC-MS) and Liquid-Chromatography-Mass Spectroscopy- Mass 
Spectroscopy (Time of Flight) confirms this. 
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INTRODUCTION 

The soft portion of fully grown coconuts that are derived from the coconut palm trees is used to make its famous 
coconut oil1. There are two types based upon the type of fatty acid, coconut oil also called as copra oil and virgin 
coconut oil, both of them are comparable2. The virgin coconut oil has greater concentrations of certain nutrients 
e.g. vitamin E and nutritional higher fiber content amongst them are polyphenols. Also having cardiac 
associations3.Because some medium-chain fatty acids are thought to have health benefits, coconut oil products 
are becoming more and more popular. As about coconut oil, lauric acid is highest in the main fatty acid in 
coconut oil, lauric acid, has been proposed to have two fatty chain acids, medium- and long properties from a 
biochemical perspective. Above all, coconut oil goods contain a broad type of variety of fatty acids, study based 
on fatty acids of medium change shall not be directly used4. The goal of the above story is to maintain an outline 
of the most recent, peer-reviewed research on the mechanisms and health impacts of coconut oil products. The 
topical application of oil pulling to prevent tooth cavities and for the prevention and treatment of atopic 
dermatitis is supported by a limited but consistent body of research. Merchandise having coconut oil prevent 
body from UV rays and protein loss during beautification process, in spite of this a detailed in-depth study is 
needed to substantiate this claim2. Use for glycaemic control, bone loss prevention, or Alzheimer's disease 
treatment is not supported by sufficient evidence. Big clinical studies are needed to be able to provide facts on 
weight loss and cardiovascular disease probabilities. A distinct type of fat called as Butter fat is tend to have a 
more prominent effect on low-density lipoprotein (LDL) cholesterol than refined, bleached, and deodorised 
copra oil, but not on cis unsaturated vegetable oils. So much facts have been laid on coconut oil goods, which 
are outcomes of in vivo or in vitro studies of separated medium-chain fatty acids, which quite frequently require 
clinical and kinetic studies to be conducted5.  

This research investigates the potential of herb-infused virgin coconut oil (VCO), prepared by maceration under 
sunlight, for topical application. The herbs used in this study includes Asparagus racemosus root powder, 
Nardostachys jatamansi root powder, Rubia cordifolia root powder, Emblica officinalis dried fruit powder, 
Bacopa monnieri and Eclipta alba leaf powder. Withania somnifera root powder, Glycyrrhiza glabra rhizome 
powder, Trigonella foenum and  Curcuma longa rhizome powder 

Table 1 List of Constituents in herbal hair formulation- VCO 

Name of herb Reported uses 

Nardostachys jatamansi root powder Also known as jatamansi, this herb has been shown to 
promote hair growth and improve scalp health due to 
its potential to stimulate hair follicles and improve 
blood circulation6 . 

Rubia cordifolia root powder Also known as Manjistha or Madder root, contains 
compounds like alizarin that exhibit antimicrobial 
activity, atherosclerosis and may be beneficial for 
treating dandruff and other scalp conditions 7. 

Bacopa monnieri Traditionally used in Ayurvedic medicine to promote 
cognitive function9, Brahmi also exhibits anti-
inflammatory and antioxidant properties that may 
benefit the scalp and hair health . 

Eclipta alba This herb is revered in Ayurveda for its hair growth 
promoting properties10. It is believed to strengthen 
hair follicles and prevent hair loss . 
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Withania somnifera Withania somnifera (WS), is a famous herbal plant of 
Solanaceae family having properties such as, 
antioxidant, anti-inflammatory, and anti-stress 
activities.11 

Glycyrrhiza glabra Glycyrrhizin (GLY), which is the most prominent 
thing of licorice, serving as a broadly used agent in 
pharmacokinetic drugs. GLY shows a variety of  
diverse medicinal aspects such as , including anti-
inflammatory, antibacterial, and liver modulation 
effects12 

Asparagus racemosus  Quercetin is the good polyphenolic flavonoid that fits 
in the classification. It is present in basically foods, 
like green tea, cranberry, apple, blueberry, broccoli, 
and coriander. It is present in  alike forms, but the 
large quantity are quercetin derivatives such as are 
glycosides. Quercetin 3-O-glycoside, Quercetin 3-
sulfate, and Quercetin 3'-metylether. This has some 
potent activities like antioxidant, anti-
inflammatory13The plant as a whole has some serious 
pleiotropic therapeutic activity, neuroprotective, 
nootropic, antidepressant, etc.14 

Trigonella foenum Yamogenin is a steroidal saponin found in herbal 
species such as Asparagus officinalis and Dioscorea 
collettii as well as  Trigonella foenum-graecum. It 
has, cytotoxic, antioxidant, and antimicrobial 
properties borne out of active constituent called as 
yamogenin15 

Curcuma longa Turmeric is also known as Haldi is used in Soth east 
Asian countries especially in India and China for the 
clinical uses for treatments of body illnesses also skin 
diseases, stress, and depression16 

 

The above herbs were chosen on the basis of their effects related to hair growth. Ayurvedic literature review 
was done for shortlisting these herbs. 

OBJECTIVES  

The aim to the study was to determine whether herbs infused in coconut hair oil when exposed to sunlight, the 
constituents present in herbs gets infused in coconut oil and to what extent. Different herbs will behave 
differently releasing different types and amounts of its constituents in coconut oil. 

 It is also a test for coconut oil, whether it is apt for use in herbal hair oil.  

MATERIALS AND METHODS 

The herbs were sourced from Patanjali and were authenticated at NISCAIR Infusion of herbs in Oils. The 
herbs were weighed at 5 gm each, and mixed with coconut oil as the case may be in a sealed airlock glass jar 
and subjected to ambient temperature. The vessel of glass jar was shaken twice a day at 6 hr intervals to 
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prevent herbs from settling down and to achieve mixing of herbs in coconut oil. This was done for 25 days. 
The experiment was performed in summer time June.  

Filtration of oil mixture 

After this process of exposing VCO mixed with herbs, it was then first filtered using muslin cloth and then 
passing through Whatman filter paper 

After this process of exposing coconut oil mixed with herbs to sun, it was then filtered first using muslin cloth 
and then using Whatman filter paper. The oil thus obtained was stored in amber coloured bottles. 

Infusion of herbs in alcohol 

The herbs were weighed at 5 gm each, and mixed with hydroalcoholic mixture (50:50:: water: ethanol) in a 
sealed airlock glass jar and subjected to ambient temperature. The vessel was put on magnetic stirrer for 2 hrs 
continuously with a break of 5 hrs to achieve mixing of herbs. This was done for 25 days. The resultant was 
hydroalcoholic extract of herbs in alcohol. 

Filtration and heating of hydroalcoholic extract 

The hydroalcoholic extract mixed with herbs, it was then first filtered using muslin cloth and then passing 
through Whatman filter paper.  Then extract was then heated up slightly making alcohol to evaporate. The 
constituents were left in beaker. 

Mixing up of constituents and oil mixtures 

The oil mixtures and constituents obtained from hydroalcoholic extract was mixed and resultant was final 
formulations of VCO. 

The oil samples were then sent for qualitative analysis to Jawaharlal Nehru university JNU, Delhi for Gas-
Chromatography-Mass Spectroscopy and Liquid-Chromatography-Mass Spectroscopy17. 

Table 2 Herbs and their effective concentration in VCO 

S.No Name of Drugs Part of herbs used Herbs concentration 

 in VCO (w/v) 

1. 1 Asparagus racemosus  root powder 5% 

2. 2 Nardostachys jatamansi  root powder 5% 

3. 3 Rubia cordifolia  root powder 5% 

4. 5 Bacopa monnieri  leaves Powder 5% 

5. 6 Eclipta alba  leaves powder 5% 

6.  Curcuma longa rhizome powder 5% 

7.  trigonella foenum Seeds and leaves powder 5% 

8.  Glycyrrhiza glabra Rhizome powder 5% 

9.  Withania somnifera root powder 5% 
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Method of Testing 

Gas-Chromatography-Mass Spectroscopy  

The herbal hair oil sample was subjected to GC-MS18 by running the sample through Shimadzu QP-2010 Plus 
with Thermal Desorption System TD 20. The methodology was slightly modified as herbs were added to 
coconut oil and high temperatures were alter those constituents19. The retention time varied from 4 minutes to 
45 minutes.20  

Liquid Chromatography Mass Spectroscopy- Mass Spectroscopy 

The herbal hair oil sample21 was subjected to LCMS-MS by running the sample through MALDI MS - ABI 
Sciex 5800 TOF/ TOF System with LC-MALDI. The Human Metabolome Database: Spectra Search Mass 
Spectrum helped to identify the compounds, their name, structure and isotopic mass and formula. The 
methodology was slightly modified22 

RESULTS 

The results achieved were as follows: - 

Gas-Chromatography-Mass Spectroscopy activity report 

There was a total of 95 peaks obtained by GC-MS of coconut infused herbal oil. Out of which 26 compounds 
were identified which belonged to the herbs infused.  
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Figure 1 Peaks as expressed by GC-MS of VCO 

Table 3- Peaks expressed by GC-MS and their corresponding Compounds identified 

 

NAME OF THE COMPOUND RETENTI
ON TIME 

AREA AREA
% 

REPORT
ED 

ACTIVIT
Y 

CHEMICAL 
NATURE 

Cycloserine 4.382 11434
65 

1.40 Antibiotic 
activity 

Amino Acid 

2,4-Dihydroxy-2,5-dimethyl-3(2H)-
furan-3-one 

5.817 11379
39 

1.39 Anti-fungal Ketone 

1,3,5-Triazine-2,4,6-triamine 7.609 30019
02 

3.67 None Amines 

4H-Pyran-4-one, 2,3-dihydro-3,5- 8.555 33985 4.15 Excellent 
Antioxidan

Ketones 
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dihydroxy-6-methyl- 15 t 

5-Hydroxymethylfurfural 9.859 65541
95 

8.00 Formed by 
dehydratio
n of sugars. 
None 

aldehyde 

1,2,3-Benzenetriol 12.300 97932
86 

11.96 Antiseptic Cyclic 
alcohol 

beta.-copaene 13.195 17899
52 

2.19 Used in 
fragrance 

sesquiterpeno
ids 

beta.-D-Glucopyranose, 1,6-anhydro- 13.650 16405
81 

2.00 Formed 
due to 
pyrolysis 
of 
carbohydra
te 

Sugar 

1,6,10-Dodecatrien-3-ol, 3,7,11-
trimethyl-, (E)- 

14.175 32950
55 

4.02 Provides 
fragnance 

sesquiterpeno
ids 

(-)-5-
OXATRICYCLO[8.2.0.0(4,6)]DODECA
NE,,12-TRI 

14.593 21558
18 

2.63  sesquiterpeno
ids 

Spirojatamol 15.145 36519
3 

0.45 Found only 
in 
jatamansi, 
anti-
oxidant 
activity 

sesquiterpeno
ids 

(-)-Globulol 15.442 94726
9 

1.16 Anti-
microbial 
activity 

sesquiterpeno
ids 

Ylangenal 15.668 53190
5 

0.65  sesquiterpeno
ids 

(3aR,4R,7R)-1,4,9,9-Tetramethyl-
3,4,5,6,7,8-hexahydro-2H 

15.960 16469
35 

2.01 Found only 
in Cyperus 
rotundus. 
Anti-
oxidant 
activity 

sesquiterpeno
ids 

2-PROPENAL, 3-(2,4,5,6,7,7A-
HEXAHYDRO-3,7-DIME 

16.068 91714
7 

1.12   

Corymbolone 16.463 12121
66 

1.48 Anti-
bacterial 

sesquiterpeno
ids 
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Cyclohexanol, 3-ethenyl-3-methyl-2-(1-
methylethenyl)-6-( 

16.937 35561
60 

4.34 Anti-
microbial 
activity 

sesquiterpeno
ids 

Nootkatone 17.122 34138
3 

0.42 fragrance sesquiterpeno
ids 

Neophytadiene 17.230 14218
41 

1.74 anti-
inflammato
ry agent, an 
antimicrobi
al agent 

diterpene 

LUP-20(29)-ENE-3,28-DIOL, 
(3.BETA.)- 

17.724 14793
6 

0.18 anti-
inflammato
ry 

triterpenes 

n-Hexadecanoic acid 18.578 55079
41 

6.73 anti-
inflammato
ry 

Saturated 
fatty acid 

9,12-OCTADECADIENOIC ACID 
(Z,Z)- 

20.223 85357
9 

1.04   

9-Octadecenal, (Z)- 20.290 20708
10 

2.53 Anti-
bacterial 
activity 

Fatty 
aldehyde 

Oleoyl chloride 24.851 98721
7 

1.21  Acid chloride 

Piperine 27.347 12066
54 

1.47 an 
antimicrobi
al agent 

alkaloid 

ERGOSTA-5,22-DIEN-3-OL, 24-
METHYL-, (3.BETA.,22 

33.075 12071
31 

1.47 Reduce 
serum 
cholesterol 
level 

phytosterol 

ERGOST-5-EN-3-OL, (3.BETA.,24R)- 34.596 14657
54 

1.79 Reduce 
serum 
cholesterol 
level 

phytosterol 

Liquid Chromatography Mass Spectroscopy- Mass Spectroscopy activity report 
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NEGATIVE MODE 

 

 

Figure 2- Peaks as expressed by negative mode of LC-MS/MS of VCO 
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Table 4 Compounds identified by LC-MS/MS negative mode 

 

 

 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 3 

 www.healthinformaticsjournal.com 

Open Access 

 

 

 
 
 
  
 

10498 

 

 

 

 

 

 

 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 3 

 www.healthinformaticsjournal.com 

Open Access 

 

 

 
 
 
  
 

10499 

 

POSITIVE MODE 

 

 

 

Figure 3- Peaks as expressed by positive mode of LC-MS/MS of VCO 
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Table 5 Compounds identified by LC-MS/MS positive mode 
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DISCUSSION 

The digital analytical techniques revealed that constituents have been incorporated into the VCO and the Gas-
Chromatography-Mass Spectroscopy and Liquid-Chromatography-Mass Spectroscopy- Mass Spectroscopy 
confirms this, , Spirojatamol found BY GC-MS or 3,4-Di-O-caffeoylquinic acid and Dicaffeoylquinic acid by 
LC-MS/MS only in jatamansi, which also does anti-oxidant activity. beta.-copaene provides fragrance which 
provides its unique smell to the herbal hair oil. Eriodictyol 7-(6- galloylglucoside) found in Amla. There were 
various Amino Acids, phytosterol, triterpenes, sesquiterpenoids, aldehyde and ketones were also found.  The 
constituents found has all those activities like anti-microbial, anti- bacterial, anti-inflammatory and anti-oxidant 
activity which help the herbal hair oil to show its efficacy and its mode of action 

 

REFERENCES 

(1) Ng, Y. J.; Tham, P. E.; Khoo, K. S.; Cheng, C. K.; Chew, K. W.; Show, P. L. A Comprehensive Review on 
the Techniques for Coconut Oil Extraction and Its Application. Bioprocess Biosyst Eng 2021, 44 (9), 1807–
1818. https://doi.org/10.1007/s00449-021-02577-9. 

(2) Wallace, T. C. Health Effects of Coconut Oil—A Narrative Review of Current Evidence. J Am Coll Nutr 
2019, 38 (2), 97–107. https://doi.org/10.1080/07315724.2018.1497562. 

(3) Boateng, L.; Ansong, R.; Owusu, W.; Steiner-Asiedu, M. Coconut Oil and Palm Oil’s Role in Nutrition, 
Health and National Development: A Review. Ghana Med J 2016, 50 (3), 189–196. 
https://doi.org/10.4314/gmj.v50i3.11. 

(4) Eyres, L.; Eyres, M. F.; Chisholm, A.; Brown, R. C. Coconut Oil Consumption and Cardiovascular Risk 
Factors in Humans. Nutr Rev 2016, 74 (4), 267–280. https://doi.org/10.1093/nutrit/nuw002. 

(5) Yabani, D. S.; Ofosu, I. W.; Ankar-Brewoo, G. M.; Lutterodt, H. E. Occurrence of 3-Monochloropropane-1,2-
Diol and Glycidyl Esters in Artisanal Vegetable Edible Oils. Heliyon 2024, 10 (14), e34680. 
https://doi.org/10.1016/j.heliyon.2024.e34680. 

(6) Chavan Bhagwan, S.; Gupta, V. S.; Deshmukh, V. V.; Sardeshmukh, S. S.; Sardeshmukh, S. P. 
Standardization and Preliminary Characterization of an Ayurvedic Stress-Relieving Head Massage Oil of 
Nardostachys Jatamansi DC. J Ayurveda Integr Med 2024, 15 (2), 100900. 
https://doi.org/10.1016/j.jaim.2024.100900. 

(7) Li, G.; Cheng, J.; Yang, L.; Chen, P.; Duan, X. Ethanol Extract of Rubia Yunnanensis Inhibits Carotid 
Atherosclerosis via the PI3K/AKT Signaling Pathway. Biomed Rep 2023, 20 (2), 19. 
https://doi.org/10.3892/br.2023.1707. 

(8) Abdella, F. I. A.; Toumi, A.; Boudriga, S.; Alanazi, T. Y. A.; Alshamari, A. K.; Alrashdi, A. A.; Hamden, K. 
Antiobesity and Antidiabetes Effects of Cyperus Rotundus Rhizomes Presenting Protein Tyrosine 
Phosphatase, Dipeptidyl Peptidase 4, Metabolic Enzymes, Stress Oxidant and Inflammation Inhibitory 
Potential. Heliyon 2024, 10 (5), e27598. https://doi.org/10.1016/j.heliyon.2024.e27598. 

(9) Walker, E. A.; Pellegrini, M. V. Bacopa Monnieri; 2024. 

(10) Myo, H.; Liana, D.; Phanumartwiwath, A. Unlocking Therapeutic Potential: Comprehensive Extraction, 
Profiling, and Pharmacological Evaluation of Bioactive Compounds from Eclipta Alba (L.) Hassk. for 
Dermatological Applications. Plants 2023, 13 (1), 33. https://doi.org/10.3390/plants13010033. 

(11) Della Porta, M.; Maier, J. A.; Cazzola, R. Effects of Withania Somnifera on Cortisol Levels in Stressed 
Human Subjects: A Systematic Review. Nutrients 2023, 15 (24), 5015. https://doi.org/10.3390/nu15245015. 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 3 

 www.healthinformaticsjournal.com 

Open Access 

 

 

 
 
 
  
 

10502 

 

(12) Chen, R.-Y.; Shi, J.-J.; Liu, Y.-J.; Yu, J.; Li, C.-Y.; Tao, F.; Cao, J.-F.; Yang, G.-J.; Chen, J. The State-of-the-
Art Antibacterial Activities of Glycyrrhizin: A Comprehensive Review. Microorganisms 2024, 12 (6), 1155. 
https://doi.org/10.3390/microorganisms12061155. 

(13) Mirza, M. A.; Mahmood, S.; Hilles, A. R.; Ali, A.; Khan, M. Z.; Zaidi, S. A. A.; Iqbal, Z.; Ge, Y. Quercetin as 
a Therapeutic Product: Evaluation of Its Pharmacological Action and Clinical Applications—A Review. 
Pharmaceuticals 2023, 16 (11), 1631. https://doi.org/10.3390/ph16111631. 

(14) Singh, N.; Garg, M.; Prajapati, P.; Singh, P. K.; Chopra, R.; Kumari, A.; Mittal, A. Adaptogenic Property of 
Asparagus Racemosus: Future Trends and Prospects. Heliyon 2023, 9 (4), e14932. 
https://doi.org/10.1016/j.heliyon.2023.e14932. 

(15) Stefanowicz-Hajduk, J.; Graczyk, P.; Hering, A.; Gucwa, M.; Nowak, A.; Hałasa, R. An In Vitro Study on the 
Cytotoxic, Antioxidant, and Antimicrobial Properties of Yamogenin—A Plant Steroidal Saponin and 
Evaluation of Its Mechanism of Action in Gastric Cancer Cells. Int J Mol Sci 2024, 25 (9), 4627. 
https://doi.org/10.3390/ijms25094627. 

(16) Kocaadam, B.; Şanlier, N. Curcumin, an Active Component of Turmeric ( Curcuma Longa ), and Its Effects 
on Health. Crit Rev Food Sci Nutr 2017, 57 (13), 2889–2895. 
https://doi.org/10.1080/10408398.2015.1077195. 

(17) Zelinkova, Z.; Giri, A.; Wenzl, T. Assessment of Critical Steps of a GC/MS Based Indirect Analytical Method 
for the Determination of Fatty Acid Esters of Monochloropropanediols (MCPDEs) and of Glycidol (GEs). 
Food Control 2017, 77, 65–75. https://doi.org/10.1016/j.foodcont.2017.01.024. 

(18) Sowah, S. A.; Koulman, A.; Sharp, S. J.; Imamura, F.; Khaw, K.-T.; Forouhi, N. G. Effects of Coconut Oil, 
Olive Oil, and Butter on Plasma Fatty Acids and Metabolic Risk Factors: A Randomised Trial. J Lipid Res 
2024, 100681. https://doi.org/10.1016/j.jlr.2024.100681. 

(19) Cheng, W.; Liu, G.; Liu, X. Formation of Glycidyl Fatty Acid Esters Both in Real Edible Oils during 
Laboratory-Scale Refining and in Chemical Model during High Temperature Exposure. J Agric Food Chem 
2016, 64 (29), 5919–5927. https://doi.org/10.1021/acs.jafc.6b01520. 

(20) Makarenko, M. A.; Malinkin, A. D.; Bessonov, V. V; Bokov, D. O. [Alkaline Transesterification CG-MS/MS 
Method of Monochlorpropanediol and Glycidyl Esters’ Determination in Some Edible Fats, Oils and Fat 
Blends on Russian Market]. Vopr Pitan 2020, 89 (6), 113–122. https://doi.org/10.24411/0042-8833-2020-
10084. 

(21) Cheng, W.; Liu, G.; Wang, L.; Liu, Z. Glycidyl Fatty Acid Esters in Refined Edible Oils: A Review on 
Formation, Occurrence, Analysis, and Elimination Methods. Compr Rev Food Sci Food Saf 2017, 16 (2), 
263–281. https://doi.org/10.1111/1541-4337.12251. 

(22) Yabani, D. S.; Ofosu, I. W.; Ankar-Brewoo, G. M.; Lutterodt, H. E. Occurrence of 3-Monochloropropane-1,2-
Diol and Glycidyl Esters in Artisanal Vegetable Edible Oils. Heliyon 2024, 10 (14), e34680. 
https://doi.org/10.1016/j.heliyon.2024.e34680. 

  

 

 

 

 

 


