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Introduction

Indonesia, a nation rich in natural resources, boasts 
a remarkable variety of plants capable of producing 
essential oils. These oils are extracted from various plant 
components such as flowers, leaves, seeds, bark, fruit, 
roots, or rhizomes. Among these, the kenanga (ylang-
ylang) flower is a notable source of essential oil [1]. 

A preliminary investigation was conducted in 
Baturusa Village, located in the Bangka Regency of 
the Bangka Belitung Province. This study involved 20 
participants, which a significant majority (85%, n=17) 
were familiar with the kenanga plant. Notably, 70% 
(n=14) of respondents cultivated kenanga in their 
yards. However, a substantial proportion (65%, n=13) 
reported needing more knowledge regarding using the 
kenanga flower’s essential oil.

The current research focuses on using kenanga 
essential oil in aromatherapy candles. Aromatherapy 
candles represent an innovative application of 
aromatherapy, primarily through inhaling aromatic 
vapors released from burning candles infused with 
kenanga essential oil.

The study aims to (i) examine the characteristics 
of kenanga essential oil, (ii) evaluate the properties 
of aromatherapy candles formulated with this oil, (iii) 
assess consumer preferences for aromatherapy candles 
containing kenanga essential oil at concentrations of 
15%, 20%, and 25%.

This research holds value as a source of information 
on processing essential oils into aromatherapy candles. 
The expected outcomes include a detailed analysis 
of the characteristics of kenanga essential oil in 
compliance with SNI standards and insights into the 
properties and consumer preferences for aromatherapy 
candles made from kenanga essential oil extracts.

Methods
Plant identification and sample collection

Plant samples of kenanga flowers were collected 
from Baturusa Village, Bangka Regency, Bangka 
Belitung Province. Collection occurred at 7 AM, 
involving manual picking. Approximately 100 grams 
of flowers were gathered daily for a week. The plant 
species were identified at the Biology Laboratory, 
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Faculty of Agriculture and Fisheries, University of 
Bangka Belitung, to confirm the species as kenanga.

Essential oil extraction

The kenanga essential oil was extracted using the 
enfluration method. Clean kenanga flowers were placed 
on a fat medium prepared with butter on aluminum 
foil and incised for better absorption. This setup was 
left for 24 minutes. The process involved replacing the 
flowers every 24 hours for seven days. Subsequently, 
part of the butter was weighed and mixed with heated 
96% alcohol at 50°C for 60 minutes, resulting in a 
homogeneous mixture. The mixture was then cooled 
and filtered, with the filtrate evaporated using a 
rotary vacuum evaporator at 35°C-40°C, yielding pure 
essential oil.

Characterization of essential oil

Organoleptic observations included assessing 
the oil’s color and odor. The specific gravity of the 
essential oil was measured using a 5 ml pycnometer, 
and solubility in alcohol was tested using a clarity 
comparison method at 20°C. Compound analysis 
was performed using GC-MS at the Ahmad Dahlan 
University Pharmacy Laboratory, following the 
procedures by Trilaksono (2020) [2].

Aromatherapy candle fabrication

Candles comprising soy wax and kenanga essential 
oil were prepared with a total weight of 30 grams. Soy 
wax was melted, cooled to approximately 50°C, and 
then mixed with the essential oil in ratios of 15%, 20%, 
and 25%. This mixture was placed into glass candle 
molds with a 4 cm wick and hardened.

Evaluation of aromatherapy candles

Characteristics assessed included overall appearance 
(SNI 0386-1989-A/II 0348-1980), presence of air 
bubbles, burn time, and melting point (using AOAC 
(1984) capillary pipe method.

Aromatherapy candle favorability test

A one-shot case study was employed with 30 
untrained respondents. The inclusion criteria ensured 
that respondents were willing, able to communicate 
effectively, had no allergies to the ingredients, and 
could use a stopwatch. The favorability testing 

involved distributing candles and assessment forms 
to respondents for subjective evaluation.

Data analysis

Univariate analysis was used to describe each 
variable, with results presented in tables and statistically 
analyzed using SPSS. Descriptive statistics calculated 
averages at the 95% confidence level (National 
Standardization Agency, 2006) [3].

Results
Characteristics of kenanga essential oil

Kenanga essential oil was analyzed for various 
characteristics, including yield, organoleptic properties, 
specific gravity, solubility in alcohol, and essential oil 
content. The yield was calculated at 48.5%, influenced 
by the efficiency of the fat base in transpiration and 
absorption processes. Organoleptic observations, 
conforming to SNI 06-3949-1995 standards, noted the 
oil as light yellow with a distinctive kenanga aroma. 
The specific gravity recorded was 0.912, and solubility 
in alcohol was found to be 1:0.5 ml, both aligning 
with SNI standards.

Chromatographic analysis revealed that kenanga 
essential oil, extracted using the enfluration method, 
consists of a 100% linalool compound (Figure 1). 
This concentration of linalool is higher than that 
obtained using conventional and microwave methods, 
which the concentrations were 12.79% and 17.05%, 
respectively [4].

Aromatherapy candle characteristics

The study further explored the characteristics of 
aromatherapy candles made from kenanga essential oil. 
These included overall appearance, bubble presence, 
burning time, and melting point. Candles with a 25% 
essential oil concentration met SNI 0386-1989-A/II 
0348-1980 standards, showing even coloration and 
no cracks, defects, or fractures.

They also exhibited no bubbles, attributed to the 
lower soy wax amount used in this concentration. 
Notably, the 25% concentration candles had the longest 
burning time, 8 hours and 30 minutes. Melting point 
tests revealed that candles with a 15% concentration 
had a higher melting point (53°C) than those with 
20% and 25% concentrations, allign with previous 
study [5], that a higher essential oil concentration 
results in a lower melting point.
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Consumer preferences for aromatherapy candles

The study also examined consumer preferences 
for the candles. The 25% concentration candles were 
favored for their overall appearance, scoring an average 
of 4.07 (66.7% in the like category), likely due to the 
appealing yellowish color of the wax, which intensifies 
with higher essential oil concentration. This aligns 
with previous finding [6], emphasizing the impact of 
essential oil type on wax color.

Before burning, the 25% concentration candles 
were liked by 53.3% and very much liked by 
33.3% of participants. After burning, these candles 
maintained high favorability, with 50% liking and 
43.3% very much liking them. Siregar (2019) noted 
that panelists more quickly detected and preferred 
higher concentrations [7].

In first-time aroma detection tests, the 25% 
concentration candles were detected fastest, within 
0-60 seconds. Similarly, they were the quickest to 
show therapeutic effects, with 50% of participants 
perceiving benefits within 0-60 seconds. The 15% 
and 20% concentrations followed in subsequent time 

categories. Relaxation was the most noted therapeutic 
effect across concentrations, which aligns with the 
high linalool content in ylang-ylang oil, known for 
its relaxing properties.

Discussion

In this study, yellow butter served as the base due 
to its high-fat content, which enhances its ability to 
absorb oil released from flowers [8]. The effectiveness 
of essential oil absorption is influenced by various 
factors, including season, geographical conditions, 
harvesting time, harvest age, preliminary treatments, 
and the distillation method [9].

Notably, using a 25% concentration in aromatherapy 
candles significantly reduces the time required for the 
scent to be detected [6]. This observation aligns with 
Siregar’s (2019) finding [7], which indicate that higher 
essential oil concentrations expedite the therapeutic 
effects experienced by users.

The primary compound responsible for these 
effects is linalool. It works by entering through the 
olfactory system and undergoing an inhalation process 

Figure 1. Chromatographic analysis of  kenanga essential oil using GC-MS
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that induces relaxation. Linalool influences the adrenal 
glands in the nervous system, promoting feelings of 
pleasure and calm while reducing anxiety [10]. This 
relaxation response activates the parasympathetic 
nervous system, leading to a decreased heart rate 
[11]. The resulting physiological changes include 
a reduction in bladder content and venous return, 
ultimately lowering the volume of blood returning to 
the heart.

Conclusion

In conclusion, this study has successfully 
demonstrated that the characteristics of the essential 
oils and the aromatherapy candles produced align with 
the standards set by SNI. Notably, candles containing 
a 25% essential oil concentration were particularly 
favored, as evidenced by their superior performance 
in preference tests.

Acknowledgment 

None.

Declaration of interest

The authors declare no competing interests.

Author contributions

DK, AH, APP conceptualized the study design, 
DK and AH investigated the data, DK and AP wrote 
the original draft, AH reviewed and edited the final 
version, AH supervised all experiments. All authors 
have read the final manuscript.

Received: 23 November 2022
Revised: 26 August 2023
Accepted: 4 December 2023
Published online: 31 December 2023

	

References
1.	 Tan LT, Lee LH, Yin WF, Chan CK, Abdul Kadir H, Chan 

KG, Goh BH (2015) Traditional Uses, Phytochemistry, 
and Bioactivities of Cananga odorata (Ylang-Ylang). Evid 
Based Complement Alternat Med 2015: 896314.https://
doi.org/10.1155/2015/896314

2.	 Trilaksono (2020) Perbandingan Profil Minyak Atsiri Bunga 
Kenanga (Cananga odorata) Hasil Distilasi Sederhana Dan 
Distilasi Fraksinasi Kolom 30 cm. Skripsi, Jurusan Kimia 
Universitas Jember, Jember.

3.	 Badan Standarisasi Nasional (1995) Standar Nasional 
Indonesia 06-3949-1995, Jakarta: BSN.

4.	 Anggia FT, Yuharmen, Balatif (2014) Perbandingan Isolasi 
Minyak Atsiri Dari Bunga Kenanga (Cananga odorata Lam.) 
Hook.f & Thoms) Cara Konvensional Dan Microwave Serta 
Uji Aktivitas Antibakteri Dan Antioksidan. Jurnal Online 
Mahasiswa 1(2): 344-351.

5.	 Rusli N, Rerung YWR (2018) Formulasi Sediaan Lilin 
Aromaterapi Sebagai Anti Nyamuk Dari Minyak Atsiri 
Daun Nilam (Pogostemon cablin Benth) Kombinasi Minyak 
Atsiri Buah Jeruk Nipis (Citrus aurantifolia Swingle). Jurnal 
Mandala Pharmacon Indonesia 4(1): 68-73. https://doi.
org/10.35311/jmpi.v4i1.26

6.	 Rosiyana N (2016) Penentuan Formulasi Perbandingan 
Terbaik Minyak Atsiri dan Palm Wax Dalam Pembuatan 
Biolilin Aromaterapi. Skripsi, Teknologi Industri Pertanian 
Fakultas Teknologi Pertanian Institut Pertanian Bogor, 
Bogor.

7.	 Siregar A (2019) Formulasi Lilin Aromaterapi Dari 
Kombinasi Minyak Bunga Lavender Dan Minyak Jeruk 
Lemon Dengan Minyak Nilam Sebagai Pengikat. Skripsi, 
Jurusan Farmasi Universitas Sumatra Utara, Medan.

8.	 Putri SH, Zain S (2020) Pembinaan Usaha Kelompok 
Tani Bunga Melati “Berkah”di Kabupaten Pemalang. Jurnal 
Industri Pertanian 2(3): 166-172.

9.	 Maulidya R, Aisyah Y, Haryani S (2016) Pengaruh Jenis 
Bunga Dan Waktu Pemetikan Terhadap Sifat Fisikokimia 
Dan Aktivitas Antibakteri Minyak Atsiri Bunga Kenanga 
(Cananga odorata). Jurnal Teknologi Dan Industri 
Pertanian Indonesia 8(2): 53. https://doi.org/10.17969/
jtipi.v8i2.6398

10.	 Siahaan RSN (2013) Efektivitas Campuran Minyak Essensial 
Indonesia: Sereh Wangi, Kenanga dan Nilam Terhadap 
Relaksasi Secara Inhalasi. Tesis, Program Studi Magister 
Herbal Universitas Indonesia, Depok.

11.	 Borgonetti V, López V, Galeotti N (2022) Ylang-ylang 
(Cananga odorata (Lam.) Hook. f. & Thomson) essential 
oil reduced neuropathic-pain and associated anxiety 
symptoms in mice. J Ethnopharmacol 294: 115362. https://
doi.org/10.1016/j.jep.2022.115362

https://doi.org/10.51511/pr.52
https://doi.org/10.1155/2015/896314
https://doi.org/10.1155/2015/896314
https://doi.org/10.35311/jmpi.v4i1.26
https://doi.org/10.35311/jmpi.v4i1.26
https://doi.org/10.17969/jtipi.v8i2.6398
https://doi.org/10.17969/jtipi.v8i2.6398
https://doi.org/10.1016/j.jep.2022.115362
https://doi.org/10.1016/j.jep.2022.115362

