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					ABSTRACT  

					ARTICLE INFO  

					Cinnamomum essential oils are extensively used in aromatherapy for their natural scent and  

					therapeutic benefits. This study aimed to develop aromatherapy massage oil containing C. sintoc  

					oils and evaluate users' satisfaction. C. sintoc essential oil was extracted by hydrodistillation  

					method and characterized using a GC-MS. Preference tests of four essential oil mixtures, six  

					carrier oil formulations, and C. sintoc massage essential oil formulation were determined in  

					seventy healthy volunteers. Physical and chemical stability evaluation of C. sintoc massage  

					essential oil was investigated over a storage period of up to 12 months. The major chemical  

					compositions of C. sintoc essential oils were 1,8-Cineole, α-Terpineol, Cymene, Terpinen-4-ol,  

					and Linalool. In odor preference test, the volunteers rated EOM2 (Lemongrass oil, C. sintoc oil,  

					and Patchouli oil) with the highest satisfaction score, while carrier oil preference test, COF1  

					(Coconut and Palm kernel) was significantly preferred to the color, odor, and spreadability on the  

					skin (p ≤ 0.05). In essential massage oil formulations preference test, MEO1 (C. sintoc massage  

					oil) was rated significantly higher than MEO2 (Zingiber cassumunar massage oil) in terms of  

					physical appearance (odor, viscosity), usability (distribution, slipperiness, absorption), emotion  

					(refresh, relax, dynamic, romantic, and calm), and overall preference (p ≤ 0.05). Moreover,  

					physical and chemical stability evaluation of C. sintoc massage oil was stable during 12 months  

					of storage. The findings indicated that C. sintoc massage oil demonstrated overall preference in  

					terms of physical appearance, usage, emotional response, and long-term storage stability.  
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					Cinnamomum sintoc Blume is an evergreen broad-leaved tree of the  

					Lauraceae that is distributed in Malay Peninsula, Sumatra, Java, Sundra  

					Introduction  

					Islands, Borneo, and Southern Thailand.10 The barks of C. sintoc were  

					traditionally used to treat dizziness, heart palpitations, and flatulence.11  

					Major components of essential oils from C. sintoc barks were composed  

					of 1,8-cineole, linalool, safrole, eugenol, linalool, camphor, terpinen-4-  

					ol, (E)-methyl cinnamate, methyl eugenol, benzyl benzoate and  

					cinnamaldehyde.12 A number of biological properties have been  

					attributed to C. sintoc bark oils including anti-oxidant, analgesic,  

					antinociceptive, anti-inflammatory and antimicrobial activities.13-20  

					Consequently, the major bioactive compounds from C. sintoc essential  

					oils may cause physical and psychological relaxation effects during  

					aromatherapy massage. However, the development and application of  

					essential massage oils from C. sintoc are relatively limited. Therefore,  

					this study aimed to develop aromatherapy massage oil containing C.  

					sintoc oils and evaluate users' satisfaction.  

					Aromatherapy with essential oils to relieve pain has been  

					widely used in complementary practices.1,2 Aromatherapy is a widely  

					favored technique that complements traditional Thai massage, utilizing  

					plant-derived oils with volatile and aromatic characteristics, mostly by  

					diluting essential oils into a massage carrier oil or diffusing the essential  

					oils in the environment during the treatment.3,4According to  

					pharmacological mechanisms, essential oil molecules were inhaled or  

					absorbed through the skin, then stimulated the amygdala and the  

					hippocampus and initiated an impact on physical, emotional, and  

					mental health.4–6 Currently, the majority of essential oils are hugely  

					popular as safe and natural compounds with medicinal and therapeutic  

					properties and have been approved by the Food and Drug  

					Administration (FDA). Cinnamomum species are rich in natural  

					essential oils and are widely used as materials in the fragrance,  

					pharmaceutical, and food industries.7–9  

					Materials and Methods  

					*Corresponding author. Email: thanyaluck.s@psu.ac.th  

					Tel: +66-74-282719  

					Plant materials  

					C. sintoc barks were collected from Khao-Phra in the Rattaphum  

					District of Songkhla in January 2022 (GPS: 6°57'01.8"N  

					100°06'31.3"E). The barks were thoroughly washed and then dried  

					using hot air at 60°C for 6 hours. After drying, the barks were cut into  

					small pieces with a knife to facilitate the distillation process for essential  

					oil extraction. A voucher specimen (CTTM-00891) was deposited at the  

					National Park Research and Innovation Development Center in  

					Suratthani Province, Thailand.  
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					Ethical Statement  

					Ethical approval for a clinical study was obtained from the Human  

					Research Ethics Committee of Prince of Songkla University, Songkhla  

					Province, Thailand (reference number: HSc-HREC-64-031-1-1). The  
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					protocol was also registered in Thai Clinical Trials Registry  

					(registration ID: TCTR20240925002).  

					(70.50-72.75%), and Palm kernel oil (23.50-24.25%). The MEO2  

					formulation (% w/w) was composed of Zingiber cassumunar essential  

					oil (14%), Methyl Salicylate (10%), Menthol (5%), Borneol (3%),  

					Camphor (2%), Peppermint essential oil (6%), and Coconut oil (60%).  

					The mixture was then tightly sealed, shaken until homogeneous, and  

					stored at room temperature until used for evaluating product satisfaction  

					and physical stability.  

					Essential oil extraction  

					Hydrodistillation is a conventional technique for essential oil extraction  

					from plant tissues.14 Briefly, 1 kg of C. sintoc barks was placed in a  

					flask with 10 liters of water and subjected to water distillation using a  

					Clevenger-type apparatus (LabHEAT®). After the water started  

					boiling, the process was maintained for 8 hours. The extracted oils were  

					then dried over anhydrous magnesium sulfate.15 Then the essential oil  

					was stored in an amber glass bottle at 4 °C until further use. The yield  

					(%) of essential oil was calculated based on plant material dry in grams.  

					Table 1: The ratio of Cinnamomum sintoc essential oil mixtures  

					(EOMs)  

					Preparation  

					EOM1  

					EOM2  

					EOM3  

					EOM4  

					Analysis of essential oil compounds by GC/MS  

					Top note  

					The analysis of C. sintoc essential oil was performed using a Gas  

					Chromatograph-Mass Spectrometer (GC-MS) (7890 B GC-7000D MS,  

					Agilent Technologies, USA)16 under the following conditions: an  

					injection volume of 1 µL in split mode with a split ratio of 100:1, and  

					an injector temperature set to 250°C. The oven temperature was  

					programmed to start at 40°C (held isothermal for 3 minutes), then  

					increased at a rate of 3°C per minute to 210°C (held isothermal for 1  

					minute). The column used was an Agilent 19091S-433I (30 m x 250 µm  

					x 0.25 µm). The mass spectrometer (MS) operating parameters included  

					scan mode, an ion source temperature of 230°C, a quadrupole  

					temperature of 150°C, a solvent delay of 5.0 minutes, and a mass range  

					of 45–500 amu.17 The compounds were identified by matching their  

					mass spectral fragmentation patterns with those in the spectrometer  

					database, utilizing the Wiley10 and NIST14 libraries.  

					Lemongrass oil  

					Ginger oil  

					1

					-

					1

					-

					-

					-

					1

					1

					Middle note  

					C. sintoc oil  

					Base note  

					2

					2

					2

					2

					Vetiver oil  

					Patchouli oil  

					1

					-

					-

					-

					1

					-

					1

					1

					EOM1: lemongrass oil, C. sintoc oil, and vetiver oil; EOM2:  

					lemongrass oil, C. sintoc oil, and patchouli oil; EOM3: ginger oil, C.  

					sintoc oil, and patchouli oil; EOM4: ginger oil, C. sintoc oil, and vetiver  

					oil.  

					Preparations of blended essential oil formulations  

					The C. sintoc essential oil from the Lauraceae family was examined as  

					part of essential oil mixtures (EOMs), which were categorized as a  

					middle note (spicy, warm, and slightly woody). The C. sintoc essential  

					oil was then blended with top note oils including lemongrass oil  

					(Cymbopogon citratus) and ginger oil (Zingiber officinale), while the  

					base note oils included vetiver oil (Vetiveria zizanoides) and patchouli  

					oil (Pogostemon cablin), all sourced from BOTANICESSENCE  

					Essential Oils Co., Ltd., Thailand. Four essential oil mixtures (EOMs)  

					were used for the preparation of the odor samples as shown in Table 1.  

					In the aromatherapy blending process for EOM1-4, a popular ratio of  

					top: middle: base notes of 1:2:118 was applied in this study. EOM1 was  

					composed of lemongrass oil, C. sintoc oil, and vetiver oil. EOM2 was  

					composed of lemongrass oil, C. sintoc oil, and patchouli oil. EOM3 was  

					composed of ginger oil, C. sintoc oil, and patchouli oil. EOM4 was  

					composed of ginger oil, C. sintoc oil, and vetiver oil. The essential oil  

					mixtures were prepared in a light-resistant bottle, tightly sealed, and  

					shaken well until homogeneous. The essential oil mixtures were stored  

					in a cool place until use.  

					Table 2: The ratio of carrier oil formulations (COFs)  

					Preparation COF1 COF2 COF3 COF4 COF5 COF6  

					Coconut  

					3

					-

					1

					-

					1

					-

					-

					-

					-

					Sesame  

					3

					1

					1

					1

					1

					3

					Palm kernel  

					1

					1

					3

					COF: carrier oil formulation  

					Preference test of Cinnamomum sintoc aromatherapy massage oil  

					Participants  

					The sample size was calculated using the n4Studies program for  

					estimating an infinite population mean. Satisfaction with the product's  

					physical characteristics was calculated with a full score of 5. The scent  

					of the mixed essential oil formula received a moderate satisfaction level  

					of 3.27±0.84.22 Substituting the values of Standard Deviation (σ) = 0.84,  

					Error (d) = 0.2, and Alpha (α) = 0.05, the sample size was determined  

					to be 68 people. To account for potential dropouts, the sample size was  

					increased by 3 percent, bringing the total to 70 participants.  

					Seventy healthy volunteers of consumers (n=35) and massage therapists  

					(n=35) aged 18-60, participated in odor preference, carrier oil  

					preference, and massage oil preference tests. They were fully briefed on  

					all aspects of the study, provided written informed consent, and were  

					free to withdraw at any time. Participants had no history of allergies to  

					chemicals, cosmetics, or products containing essential oils, and none  

					were pregnant or breastfeeding.  

					Preparations of carrier oil formulations  

					According to Thai traditional medicine textbooks, the selection of  

					carrier oils with therapeutic qualities for bone therapy includes virgin  

					coconut oil and pure sesame oil, which are beneficial for ligaments and  

					muscles.19 Additionally, palm kernel oil, a significant crop in southern  

					Thailand, was included due to its richness in vitamins A and E, making  

					it an excellent moisturizer that keeps the skin youthful, soft, and well-  

					lubricated, while also promoting relaxation.20 The carrier oil  

					formulations (COFs) were composed of coconut oil and palm kernel oil  

					in volume ratios of 3:1, 1:1, and 1:3 (COF1-3), and sesame oil and palm  

					kernel oil in volume ratios of 3:1, 1:1, and 1:3 (COF4-6) as presented  

					in Table 2. The COFs were placed in a light-resistant bottle, tightly  

					sealed, and shaken well until homogeneous. The COFs were then stored  

					at room temperature until use.  

					Odor preference test  

					Seventy healthy volunteers participated in an odor preference test where  

					they sniffed four products: EOM1-EOM4, each diluted to 3% V/V in  

					mineral oil. A 10 µL sample of each essential oil was applied to odor  

					test paper. The volunteers ranked their preference for these products,  

					with the choices being 1st (most preferred), 2nd (very preferred), 3rd  

					(moderately preferred), and 4th (least preferred).23  

					Preparations for aromatherapy massage oils  

					Massage essential oils (MEOs) were utilized in aromatherapy for  

					muscle relaxation. According to aromatherapy principles, a 3%  

					essential oil dilution into a carrier oil was recommended for topical  

					applications on the body.21,22 The MEO1 formulation (% v/v) was  

					composed of C. sintoc essential oil (1.50-3.00%), Lemongrass essential  

					oil (0.75-1.50%), Patchouli essential oil (0.75-1.50%), Coconut oil  

					The EOM that received the highest preference ranking from the  

					volunteers was selected for further development in the next stage.  
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					Carrier oil preference test  

					Six carrier oil formulations (COFs) were evaluated using a hedonic test.  

					The validity of the questionnaire, including content, language, format,  

					and overall substance, was confirmed by experts, and the internal  

					consistency reliability was found to be satisfactory, with a Cronbach's  

					Alpha Coefficient of 0.88. Volunteers first cleansed the skin on both  

					forearms with a colorless, odorless liquid soap with a pH of 5.5, then  

					rinsed and patted their skin dry. A 10 µL sample of each carrier oil was  

					applied to a 3 cm diameter area on the forearm, and the volunteer's  

					thumb was used to rub the oil in a circular motion 10 times per location.  

					This process was repeated for all the formulations. Satisfaction with the  

					products was measured in terms of color, odor, spreadability on the  

					skin, absorption, oiliness, and overall pleasure with the formulations.  

					Scores ranged from 1 (least satisfaction) to 5 (most satisfaction).22 The  

					COF that received the highest satisfaction scores and not significantly  

					different between consumer group and massage therapist group was  

					selected for further formulation enhancement.  

					Statistical analysis  

					Data were analyzed using the Statistical Package for the Social Sciences  

					(SPSS) software. Odor preference and carrier oil preference were  

					compared between two groups using the non-parametric Mann-  

					Whitney U test, with a significance level of p ≤ 0.05. Preferences for  

					the essential massage oil formulas were analyzed using the non-  

					parametric Wilcoxon Signed Rank test to compare MEO1 and MEO2,  

					with p ≤ 0.05 considered statistically significant.  

					Results and Discussion  

					Phytochemical analysis  

					The percentage yield (% g/g) of the essential oil obtained from the barks  

					of C. sintoc was 0.62%. The major chemical composition of C. sintoc  

					essential oil was shown in Table 3 and Figure 1. Ten compounds of a  

					whole of 154 peaks in the chromatogram, which account for the total of  

					76.31% detected major constituents, were identified. The most common  

					classes of compounds found were monoterpenes, and sesquiterpenes  

					(71.63% and 4.68%, respectively). Oxygenated sesquiterpenes were  

					detected in lower concentrations (4.68%). The major volatile oil  

					constituents were 1,8-Cineole (25.33%), followed by α-Terpineol  

					(22.02%), Cymene (7.88%), Terpinen-4-ol (6.16%), and Linalool  

					(2.81%).  

					The monoterpenes 1,8-Cineole and α-Terpineol are natural plant-based  

					therapeutic agents that are commonly applied to treat different  

					inflammatory diseases due to their analgesic, anti-inflammatory and  

					anti-microbial properties.26–29 In addition, p-Cymene demonstrated  

					anti-inflammatory, cytoprotective, and anti-oxidant activities.30  

					Terpinen-4-ol has anti-inflammatory and antimicrobial effects,31 while  

					Linalool has been reported to produce anti-inflammatory and  

					antinociceptive activities.32 Notably, the ability of these monoterpenes  

					to relieve muscle pains merits research attention.  

					Massage essential oil preference test  

					Massage essential oil was prepared by blending C. sintoc essential oil  

					(MEO1) and compared with Formula 12 published by the Food and  

					Drug Administration, which contains Z. cassumunar essential oil  

					(MEO2). The two massage oils were evaluated by seventy healthy  

					volunteers, who were the same participants in the odor preference  

					testing groups. The validity of the questionnaire, including its content,  

					language, format, and overall substance, was confirmed by experts,  

					with the internal consistency reliability at a satisfactory level, reflected  

					by a Cronbach's Alpha Coefficient of 0.71. The evaluation method was  

					the same as that used for the carrier oil formulas, and product  

					satisfaction was measured using a 5-point Just About Right (JAR) scale.  

					The assessment covered the physical, emotional, and overall usability  

					aspects of the two massage oils, with scores ranging from 1 (least  

					satisfaction) to 5 (most satisfaction).22  

					Stability of Cinnamomum sintoc aromatherapy massage oil  

					Physical stability evaluation  

					Table 3: Major chemical composition of Cinnamomum sintoc  

					essential oil  

					In accordance with the ASEAN guidelines on stability research of drug  

					products, massage oil mixed with C. sintoc essential oil was packaged  

					in an amber glass vial and subjected to accelerated stability testing. The  

					temperature was maintained at 40°C ± 2°C, and the relative humidity at  

					75% RH ± 5% RH. Tests were conducted at intervals of 0, 6, and 12  

					months.24 The products were evaluated for stability based on two  

					criteria including physical characteristics and chemical composition.  

					The component of physical characteristics included appearance,  

					color/clarity, sedimentation, odor, viscosity, and pH.23 Chemical  

					composition was analyzed using Headspace-Solid Phase  

					RT (min)  

					Assignment Compounds  

					Formula  

					Total (%)  

					25.33  

					22.02  

					7.88  

					6.16  

					2.81  

					2.80  

					2.72  

					2.54  

					2.09  

					1.96  

					13.2701  

					20.9392  

					12.9084  

					20.1004  

					16.6145  

					8.7881  

					Eucalyptol (1,8-Cineole)  

					α-Terpineol  

					o-Cymene  

					C10H18O  

					C10H18O  

					C10H14  

					Terpinen-4-ol  

					Linalool  

					C10H18O  

					C10H18O  

					C10H16  

					Microextraction-Gas  

					Chromatography-Electron  

					Ionization/Mass  

					Spectrometry (HS-SPME-GC-EI/MS).25  

					α-Pinene  

					Analysis of mixed massage oil compounds by Headspace-Solid Phase  

					Microextraction-Gas Chromatography-Electron Ionization/Mass  

					Spectrometry (HS-SPME-GC-EI/MS)  

					36.9431  

					11.9124  

					12.4942  

					37.1738  

					Isospathulenol  

					α-Phellandrene  

					α-Terpinene  

					Globulol  

					C15H24O  

					C10H16  

					The vapor phase profile of massage oils (MEO1 with C. sintoc essential  

					oil) was analyzed using HS-SPME-GC-EI/MS with fibers comprising  

					50/30 µm Carboxen®/DVB/PDMS (Stableflex, 2 cm) assemblies  

					(Agilent Technologies, USA). Each 1 ml sample of massage oil was  

					placed in a separate 20 ml vial, which was sealed with a headspace vial  

					cap featuring a Polytetrafluoroethylene (PTFE)-coated silicone rubber  

					septum. The essential oils were extracted using SPME, and the analysis  

					was performed on an Agilent 19091S-433UI column (30 m x 250 µm x  

					0.25 µm). The samples were heated at 60°C for 30 minutes, followed  

					by a 3-minute extraction time and a 2-minute desorption time. The  

					injection flow rate was set to 75 ml/min in split mode with a split ratio  

					of 75:1, and the injection temperature was 250°C. The detector  

					temperature was also set to 250°C. The oven temperature program was  

					set to start at 40°C (isothermal for 3 minutes), increase at a rate of  

					3°C/min to 210°C (isothermal for 5 minutes).25 The mass spectrometry  

					operating parameters included an ion source temperature of 230°C and  

					a mass range of 33-400 amu. Sample detection and identification were  

					performed using electron ionization (EI) and referenced against  

					Wiley10, NIST14, and NIST17 libraries.  

					C10H16  

					C15H26O  

					Odor preference test  

					The demographic characteristics of the seventy for preference test were  

					presented in Table 4. Among the 70 volunteers, 84.29% were female  

					and 87.14% were Buddhist. The majority of participants were aged  

					between 29 and 39 years, representing 32.86% of the total. In terms of  

					the education attainment, only 44 volunteers (62.86%) have a graduate  

					degree. In terms of employment status, 21 (30%) volunteers were  

					government employees and only 2 (2.86%) were unemployed.  
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					Table 4: Demographic characteristics of seventy volunteers for  

					preference test  

					Characteristics  

					Gender  

					Frequency (%)  

					1) Female  

					59 (84.29)  

					11 (15.71)  

					2) Male  

					Age (years)  

					Figure 1: GC-MS analysis of major chemical composition of  

					Cinnamomum sintoc essential oils  

					1) 18-28  

					19 (27.14)  

					23 (32.86)  

					17 (24.29)  

					11 (15.71)  

					The frequency of odor preference ratings for four EMSs in 70  

					volunteers was shown in Table 5. The volunteers rated EOM2 with the  

					highest satisfaction score, accounting for 40.0% of the preferences. This  

					was followed by EOM3, EOM1, and EOM4, which received  

					satisfaction scores of 24.3%, 18.6%, and 17.1%, respectively. Thus,  

					EOM2 (Lemongrass oil, C. sintoc oil, and Patchouli oil) was chosen for  

					the formulation development.  

					2) 29-39  

					3) 40-50  

					4) 51-60  

					Religion  

					Carrier oil preference test  

					1) Buddhism  

					61 (87.14)  

					2 (2.86)  

					The satisfaction of the carrier oil formulations (COFs) was evaluated by  

					a questionnaire, assessing aspects such as color, odor, lubricity,  

					absorption, and oiliness on the skin, and overall formulation. Seventy  

					volunteers participated in the study, and their satisfaction ratings for the  

					six COFs were presented in Table 6. The overall results indicated a high  

					level of satisfaction with COF1, COF2, and COF3, with COF1  

					achieving the highest satisfaction ratings across all criteria. Notably,  

					COF1 was preferred for its color, odor, and spreadability on the skin  

					compared to other formulations. Additionally, COF1 received  

					significantly higher satisfaction ratings (p ≤ 0.05) than COF4, COF5,  

					and COF6 in terms of color, absorption, oiliness, and overall  

					formulation. In terms of odor, COF1 was rated significantly higher (p ≤  

					0.05) than other formulations. Therefore, COF1 (Coconut and Palm  

					kernel) was selected for the formulation enhancement.  

					2) Christianity  

					3) Islam  

					7 (10.00)  

					Education  

					1) Less than Junior High School  

					2) Senior High School  

					3) Vocational Certificate  

					4) High Vocational Certificate  

					5) Bachelor’s degree  

					6) Master’s degree  

					7) Ph.D. (Doctor of Philosophy)  

					Occupation  

					1 (1.43)  

					15 (21.43)  

					2 (2.86)  

					8 (11.43)  

					24 (34.29)  

					16 (22.86)  

					4 (5.71)  

					Essential massage oil formulations preference test  

					Physical, emotional, and functional evaluations for massage essential  

					oils with C. sintoc essential oil (MEO1) and Z. cassumunar essential oil  

					(MEO2) in seventy volunteers were demonstrated in Table 7. The  

					findings indicated that MEO1 was rated significantly higher than  

					MEO2 in terms of physical appearance (odor, viscosity), usability  

					(distribution, slipperiness, absorption), emotion (refresh, relax,  

					dynamic, romantic, and calm), and overall preference (p ≤ 0.05). The  

					carrier oils blended with C. sintoc, coconut oil, and palm kernel oil and  

					then mixed together with lemongrass essential oil, and patchouli  

					essential oil were likely to be the appropriate method and recipe to  

					prepare the massage oil. The prepared massage oil was clear with the  

					characteristic odor of each herbal oil. The essential oil extracted from  

					C. sintoc is a pale yellow and has a strong aroma, like nutmeg essential  

					oil in its middle notes. It features warm, spicy, and slightly woody  

					odors33,34 while the essential oil derived from Z. cassumunar exhibited  

					a cool scent and green peppery odor.35 The perception of scents obtained  

					from most volunteers such as refreshing, relaxing, and rejuvenating  

					appeared to be correlated with the C. sintoc essential oil property.  

					1) Government officials, government  

					employees/state enterprise employees  

					21 (30.00)  

					2) Employees/private daily workers  

					3) Monthly employees/private employees  

					4) Sell/Own your own business  

					5) Agriculturist  

					5 (7.14)  

					7 (10.00)  

					8 (11.43)  

					1 (1.43)  

					6) General Employment/Labor  

					7) Students  

					7 (10.00)  

					10 (14.29)  

					9 (12.86)  

					2 (2.86)  

					Physical and chemical stability evaluation of Cinnamomum sintoc  

					massage essential oil  

					Physical stability  

					8) Housewife/Butler  

					Physical characteristics of C. sintoc massage essential oil in terms of  

					appearance, color/clarity, sedimentation, odor, viscosity and pH cycle  

					were shown in Table 8. The C. sintoc massage essential oil exhibited  

					consistent stability throughout the testing period for 12 months. There  

					were no observed changes in appearance, color, separation, smell,  

					viscosity, or pH. The C. sintoc massage essential oil remained clear,  

					with its color unchanged. No layering or phase separation occurred, and  

					no rancid odors developed. There was a slight change in viscosity but  

					the decrease in viscosity was minimal.  

					9) Unemployed  

					The pH was stable and within the equilibrium range with the skin (pH  

					4.67-6.0). These findings indicated that the massage essential oil  

					exhibited good stability for at least 12 months.  
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					Chemical stability  

					Table 5: Frequency of odor preference ratings for four essential  

					The effects of storage time (for 0, 6, and 12 months) on the chemical  

					composition of C. sintoc massage oil were evaluated by HS-SPME-GC-  

					EI/MS. Changes in essential oils of C. sintoc during storage at  

					approximately 40°C for 0-12ꢀmonths were presented in Table 9 and  

					Figure 2. The major twenty essential oil constituents detected were β-  

					oil mixtures (EOMs) in seventy volunteers  

					Preparation  

					frequency of odor preference ratings (%)  

					The most  

					13 (18.6)  

					28 (40.0)  

					17 (24.3)  

					12 (17.1)  

					Very  

					Moderate  

					Least  

					Cymene, 1,8-Cineole, α-Pinene, Terpinen-4-ol,  

					δ

					3-Carene, α-  

					EOM1  

					EOM2  

					EOM3  

					EOM4  

					23 (32.9) 21 (30.0)  

					14 (20.0) 18 (25.7)  

					23 (32.9) 15 (21.4)  

					13 (18.6)  

					10 (14.3)  

					15 (21.4)  

					33 (47.1)  

					Terpineol, Limonene, Citronellal, γ -Terpinene, α-Terpinene, α-  

					Thujene, Safrole, α-Copaene, β-Pinene, Linalool, α-Terpinene, β-  

					Myrcene, α-Phellandrene, Geraniol, Caryophyllene.  

					Notably, only β-Cymene remained relatively constant, whereas slight  

					changes were observed in other essential oils of C. sintoc. The results  

					indicated that chemical composition of C. sintoc massage oil was stable  

					during the oil storage.  

					9 (12.9)  

					16 (22.9)  

					Table 6: Satisfaction ratings for six carrier oil formulations (COFs) in a preference test conducted with seventy volunteers  

					Parameters  

					Mean±SD  

					COF1  

					COF2  

					COF3  

					COF4  

					COF5  

					COF6  

					Color  

					4.31±0.86  

					3.87±0.96  

					4.00±0.76  

					3.84±0.81  

					3.94±0.88  

					4.03±0.76  

					4.26±0.94  

					3.54±0.91*  

					3.93±0.75  

					3.74±0.79  

					3.79±0.68  

					3.90±0.75  

					4.20±0.83  

					3.53±0.83*  

					3.93±0.99  

					3.81±0.89  

					3.73±1.06  

					3.89±0.93  

					3.33±1.11*  

					2.04±0.89*  

					3.59±1.03*  

					3.48±0.94*  

					3.44±1.09*  

					3.39±1.03*  

					3.46±1.13*  

					2.19±0.87*  

					3.79±0.96  

					3.34±0.93*  

					3.41±1.06*  

					3.33±1.03*  

					3.56±1.12*  

					2.61±0.95*  

					3.79±1.02  

					3.50±0.86*  

					3.46±0.97*  

					3.46±0.86*  

					Odor  

					Lubricity  

					Absorption  

					Oiliness  

					Overall  

					*Mann-Whitney U test for comparison between customer (n=35) and massage therapist (n=35) statistically significant p≤ 0.05.  

					(A)  

					(B)  

					(C)  

					Figure 2: HS-SPME-GC-EI/MS analysis of the chemical composition of Cinnamomum sintoc essential oils at intervals of 0 (A), 6 (B),  

					and 12 (C) months  
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					Table 7: Mean and statistical analysis of physical, emotional, and  

					functional evaluations for massage essential oils with Cinnamomum  

					sintoc essential oil (MEO1) and Zingiber cassumunar essential oil  

					(MEO2) in seventy volunteers  

					Table 9: Chemical composition of twenty essential oils  

					analyzed by HS-SPME-GC-EI/MS  

					RT (min) Component name Formula Peak % Max  

					Parameters  

					Mean±SD  

					MEO1  

					0

					6

					12  

					MEO2  

					Z

					Asymp.  

					Sig.  

					month months months  

					14.1083  

					14.3777  

					9.9097  

					β-Cymene  

					1,8-Cineole  

					α-Pinene  

					C10H14  

					C10H18O  

					C10H16  

					C10H18O  

					C10H16  

					C10H18O  

					C10H16  

					C10H18O  

					C10H16  

					C10H16  

					C10H16  

					C10H10O  

					C15H24  

					C10H16  

					C10H18O  

					C10H16  

					C10H16  

					C10H16  

					C10H18O  

					C15H24  

					100  

					100  

					100  

					87.4  

					83  

					Physical  

					appearance  

					Color  

					97.4  

					93.4  

					85.3  

					71.3  

					65.8  

					63.5  

					58.2  

					47.5  

					45.8  

					41.4  

					38.8  

					31.8  

					12.4  

					12.1  

					11.9  

					11.7  

					10.5  

					9.2  

					82.1  

					78  

					4.41±0.69  

					3.91±0.81  

					4.23±0.68  

					4.59±0.67  

					4.21±0.78  

					2.79±0.99  

					3.93±0.86  

					4.54±0.67  

					-1.776  

					-5.140  

					-2.408  

					-1.732  

					0.076  

					0.000  

					0.016  

					0.083  

					Odor  

					21.3781  

					13.4099  

					22.0276  

					14.3099  

					20.3779  

					15.7887  

					13.7396  

					9.6762  

					Terpinen-4-ol  

					δ 3-Carene  

					α-Terpineol  

					Limonene  

					84.8  

					60.9  

					67.1  

					54.7  

					59.3  

					39.7  

					32.9  

					35.4  

					47.4  

					39.9  

					10.3  

					11.8  

					11.1  

					11.3  

					8.2  

					85.4  

					61.3  

					67  

					Viscosity  

					Packaging  

					Usability  

					Distribution  

					Slipperiness  

					Oiliness  

					Absorption  

					Emotion  

					Refresh  

					57.2  

					54  

					4.43±0.67  

					4.47±0.70  

					3.90±0.66  

					3.69±0.75  

					4.17±0.64  

					4.21±0.80  

					4.00±0.72  

					4.19±0.69  

					-2.746  

					-2.473  

					-1.026  

					-3.868  

					0.006  

					0.013  

					0.305  

					0.000  

					Citronellal  

					γ -Terpinene  

					α-Terpinene  

					α-Thujene  

					Safrole  

					36.1  

					25.2  

					37.2  

					39.7  

					37.5  

					11.2  

					12.5  

					9.6  

					4.29±0.82  

					3.90±0.76  

					3.90±0.73  

					3.46±1.02  

					3.59±0.91  

					4.23±0.66  

					3.17±0.99  

					2.79±1.02  

					3.37±0.97  

					2.61±0.95  

					2.83±1.01  

					3.27±0.82  

					-5.394  

					-6.167  

					-3.281  

					-5.177  

					-5.018  

					-5.814  

					0.000  

					0.000  

					0.001  

					0.000  

					0.000  

					0.000  

					26.4714  

					30.327  

					Relax  

					α-Copaene  

					β-Pinene  

					Dynamic  

					Romantic  

					Calm  

					11.7914  

					17.8542  

					17.1984  

					12.673  

					Linalool  

					Overall  

					α-Terpinene  

					β-Myrcene  

					α-Phellandrene  

					Geraniol  

					*Willcoxon Sign Rank test for comparison between MEO1 and MEO2  

					statistically significant (p < 0.05)  

					11  

					13.1457  

					25.1343  

					32.1081  

					7.4  

					Table 8: Physical characteristics of Cinnamomum sintoc  

					massage essential oil in terms of appearance, color/clarity,  

					sedimentation, odor, viscosity and pH cycle  

					10.9  

					9.8  

					8.5  

					β-Caryophyllene  

					7

					9.4  

					Characteristics  

					Color/clarity  

					Separation  

					Odor  

					0 month  

					Clear  

					6 months  

					Clear  

					12 months  

					Clear  

					Conclusion  

					No  

					No  

					No  

					The findings indicated that C. sintoc massage oil demonstrated overall  

					preference in terms of physical appearance, usage, emotional response,  

					and long-term storage stability. The C. sintoc massage oil could provide  

					pharmacological advantages for clinical massage therapy applications.  

					No rancid oil  

					12.89  

					No rancid oil No rancid oil  

					Viscosity (cP)  

					pH  

					13.33  

					5.5  

					12.0  

					5.5  

					5.5  

					Conflict of Interest  

					The authors declare no conflict of interest.  

					Essential massage oils played a crucial role in enhancing the therapeutic  

					benefits of massage therapy including physical and psychological  

					symptoms, as well as quality of life.4–6 Major essential oils derived from  

					C. sintoc (1,8-cineole, α-Terpineol, o-Cymene, Terpinen-4-ol, and  

					Linalool) were claimed to have a wide range of medicinal properties  

					such as anti-oxidant, analgesic, antinociceptive, and anti-  

					inflammatory.13,26–32 In aromatherapy massage, C. sintoc essential oils  

					may cause physical and psychological relaxation effects due to the  

					major bioactive substances. Pharmacokinetically, the main bioactive  

					compounds in C. sintoc essential oil administered through massage  

					were absorbed through skin penetration. The C. sintoc essential oils  

					may be absorbed directly into the bloodstream when applied during  

					massage, affecting the muscles directly and the effect could last long  

					after the massage therapy.36,37  

					Authors’ Declaration  

					The authors hereby declare that the work presented in this article are  

					original and that any liability for claims relating to the content of this  

					article will be borne by them.  
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