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Does Inhaled Peppermint Essential Oil Affect Blood Pressure?
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Abstract

By far, studies on the effect of oral administration of peppermint essential oil on blood pressure are not

consistent, increasing or decreasing. And the effect of inhalation of peppermint essential oil on blood pressure

was not reported. This study was designed to clarify the effect of peppermint essential oil inhalation on the blood

pressure and autonomic nervous system. Blood pressure and heart rate variability (HRV) as an indicator of

autonomic nervous system activity were measured. The systolic and diastolic blood pressure was not changed

significantly by inhalation of peppermint essential oil. Standard deviation of normal to normal (SDNN), a

parameter of total activity of autonomic nervous system also was not changed significantly. High frequency (HF)

power level, an indicator of parasympathetic nervous system activity was not changed by peppermint. These results

indicate that action mechanism of peppermint essential oil on blood pressure is different by the method of

administration, oral or inhalation.
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1. Introduction

The essential oil of plants such as juniper, ylang ylang

is reported to change behavior, motivation, cardiovas-

cular parameters and the activity of autonomic nervous

system.[1] Inhalation of lavender essential oil prevents

stress, anxiety, and depression after childbirth.[2] And

inhalation of bergamot essential oil decreases behavior

related depressive disorder.[3,4]

Peppermint, known as Mentha balsamea is a hybrid

mint a cross between spearmint and watermint. It is

under research for its potential role as a short-term treat-

ment for irritable bowel syndrome.[5] Its leaves have a

cooling effects when applied topically on painful mus-

cle and relieving the muscle pain[6] It is also known that

the leaves of peppermint have anti-itching effects.[7]

By far, the reports on the effects of peppermint on the

blood pressure and autonomic nervous system activity

are not abundant.[8,9] And the effects of peppermint on

blood pressure is not consistent.[8,9] Meamarbashi

reported that oral administration of peppermint essential

oil increases the systolic blood pressure and decrease

the diastolic blood pressure.[8]

This study was designed to explore whether inhala-

tion of peppermint essential oil changes the cardiovas-

cular parameters and the activity of autonomic nervous

system by measuring the blood pressure and recording

the heart rate variability (HRV).

2. Materials and Methods

Ten persons ranging from 20 to 57 years old (mean

±S.D.: 30±14.5 years old), volunteered to participate in

the study. Persons with nasal and breathing disorder

were excluded. All participants received explanations of

the aims, procedures of the study. The study was per-

formed in accordance with the Declaration of Helsinki

of the World Medical Association and Regulations of

the Ethics Committee of Chonnam National University.

All measurements were performed in a temperature
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controlled (25oC), quiet, comfortable room. Before

measurements were taken, the participants relaxed com-

fortably for about 10 min in a seated position. Blood

pressure measurements were done with electronic blood

pressure detector (Omron HEM-7220, Omron Health-

care Co., Kyoto, Japan) Electrocardiogram (ECG)

recording in the augmented unipolar limb leads was

performed for the analysis of the HRV. HRV was ana-

lyzed by means of frequency domain analysis (SA-

3000P, Medicore, Seoul, Korea).

To apply peppermint essential oil, 30 µL of pepper-

mint essential oil was pipetted onto a small cotton pad

and the pad was placed near the participant's nostrils.

The participants inhaled the essential oil diffused from

the cotton pad for 3 min. HRV measurements were per-

formed before and during the application of peppermint

oil. Blood pressure were performed before and just after

the stimulation of peppermint oil. All data were

expressed as mean±standard deviation. Student's t-test

was used to compare the responses to the peppermint

essential oil. Values of P<0.05 were considered statisti-

cally significant.

3. Results

The systolic pressure was decreased by peppermint

essential oil from 118.8±7.9 mmHg to 115.6±8.5 with-

out statistical significance. The diastolic pressure was

also decreased from 82.9±7.3 mmHg to 81.2±6.1

mmHg by peppermint essential oil. The heart rate was

decreased from 78.5±13.0/min to 80.7±13.3/min with-

out statistical significance (Table 1). To evaluate the

effect of peppermint essential oil on the activity of auto-

nomic nervous system, HRV was recorded and ana-

lysed. Standard deviation of normal to normal (SDNN),

total activity of autonomic nervous system was changed

from 42.8±22.1 ms to 44.6±17.5 ms (without statistical

significance). High frequency (HF) component was not

changed by peppermint application (5.3±1.6 msec2)

(Fig. 1).

4. Discussions

Peppermint is a herb which is well known for its

painkilling, anti-inflammatory, antispasmodic, and anti-

oxidant effects.[7] Peppermint aroma is effective on per-

ceived physical workload, temporal workload and

anxiety [10]. The other study demonstrated that pepper-

mint aroma is effective in augmenting cognitive perfor-

mance [11]. Peppermint aroma caused improvement on

the tasks related to attentional processes, virtual recog-

nition memory, working memory, and visual-motor

response [12].

Blood pressure is regulated by complex mechanisms

involved in hypothalamic nuclei, baroreceptors of

carotid and aortic bodies and hormones. Inhalation of

plant essential oils is reported to affect the blood pres-

Table 1. Effects of peppermint essential oil on the blood

pressure and heart rate (n = 10)

　

Control Peppermint

Systolic Pressure (mmHg) 118.8±7.9  115.6±8.5

Diastolic Pressure (mmHg) 82.9±7.3  81.2±6.1

Heart Rate (beats/min)  78.5±13.0  80.7±13.3

Statistical significance; P<0.05 by Student’s t-test

Fig. 1. Effects of peppermint essential oil on standard

deviation of normal to normal (SDNN), (A) and high

frequency (HF) of heart rate variability (B). Data are

expressed as mean ± Standard deviation, (n = 10).
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sure and heart rate, decreasing or increasing. In the

study, inhalation of peppermint essential oil did not

affect the blood pressure and did not change the activity

of the autonomic nervous system.

Effect of peppermint on blood pressure was previ-

ously investigated, but equivocal findings exist even

though by the same author [8, 9]. Meamarbashi reported

that single dose oral administration of peppermint

essential oil increased the systolic blood pressure meas-

ured after 5 minutes and one hour respectively, but it did

not change the diastolic blood pressure after 5 min and

decreased the pressure after one hour [8]. But in other

study, he reported that consumption of 500 ml bottle of

mineral water for 10 days decreased both of the systolic

and diastolic pressure [9]. Systemic absorption by oral

administration causes systemic effects because absorbed

substances enter the blood circulation. In the study of

Meamarbashi, the peppermint may act directly on the

systemic arterial smooth muscles or heart.

The discrepancy between this study and previous

studies is based on the way of administration. In this

study, the inhaled peppermint does not have systemic

effects. The inhaled sensory informations are transmit-

ted to the central nervous system through olfactory

bulbs and they change the activity of various nuclei

such as vasomotor center, emotional and motivational

centers in hypothalamus and limbic systems [13-16].

Based on the results of blood pressure in this study, the

inhaled peppermint seems not to change the activity of

vasomotor centers regulating the blood pressure in the

central nervous system. 

To evaluate the autonomic nervous system activity

quantitatively, analyzing HRV is known to be a valuable

method [17]. By time domain analysis of oscillation in

R-R intervals, standard deviation of normal to normal

(SDNN) reflects the total activity of autonomic nervous

system. By frequency domain analysis of oscillation in

R-R intervals, High frequency (HF) (0.15 ~ 0.40 Hz)

reflects the activity of parasympathetic nervous system,

and Low frequency (LF) component (0.04 ~ 0.15 Hz)

reflects both sympathetic and parasympathetic nervous

activities [18]. In the study, SDNN and HF are not

changed by the peppermint essential oil. Same as the

interpretation about peppermint effects on blood pres-

sure, the results of HRV imply that inhaled peppermint

does not affect the center regarding the activity of auto-

nomic nervous system.

References

[1] J. Barclay, J. Vestey, A. Lambert, C. Balmer,

"Reducing the symptoms of lymphoedema: is there

a role for aromatherapy?", Eur J Oncol Nurs., vol.

10, No. 2, p. 140, 2006.

[2] C. Dunn, J Sleep, D. Collett, "Sensing an improve-

ment: an experimental study to evaluate the use of

aromatherapy, massage and periods of rest in an

intensive care unit", J Adv Nurs., vol. 21, No. 1, p.

34, 1995.

[3] M. Kianpour, A. Mansouri, T. Mehrabi, G. Asghari,

"Effect of lavender scent inhalation on prevention of

stress, anxiety and depression in the postpartum

period", Iran J Nurs Midwifery Res., vol. 21, No. 2,

p.197, 2016.

[4] S. Saiyudthong, C. Mekseepralard, "Effect of inhal-

ing bergamot oil on depression-related behaviors in

chronic stressed rats", J Med Assoc Thai., vol. 98,

No. 10, p. 152, 2015.

[5] R. Della Loggia, A. Tubaro, T. Lunder, "Evaluation

of some pharmacological activities of a peppermint

extract", Fitoterapia, vol. 61, No. 3, p. 215, 1990.

[6] B. Raudenbush, J Koon, B. Meyer, N. Flower,

"Effects of ambient odor on pain threshold, pain tol-

erance, mood, workload, and anxiety", In Second

Annual Meeting of the Society for Psychophysiolog-

ical Research. Washington DC: Society for Psycho-

physiological Research; 2002.

[7] N. Mimica-Dukić, B. Božin, M. Soković, B. Miha-

jlović, M. Matavulj, "Antimicrobial and antioxidant

activities of three Mentha species essential oils".

Planta Med., vol. 69, No. 5 p. 413, 2003.

[8] A. Meamarbashi, "Instant effects of peppermint

essential oil on the physiological parameters and

exercise performance", Avicenna J Phytomed., vol.

4, No. 1, p. 72, 2014.

[9] A. Meamarbashi, A. Rajabi, "The effects of pepper-

mint on exercise performance", J Int Soc Sports

Nutr., vol. 10, No. 1, p. 15, 2013.

[10] P. Zoladz, B. Raudenbush, S. Lilley, Cinnamon

perks performance, Paper presented at the The 31st

annual Association for Chemoreception Sciences

meeting, Sarasota, FL, USA. 2009.

[11] M. D. Raya, M. P. Utrilla, M. C. Navarro, J.

Jimenez, "CNS activity of Mentha rotundifolia and

Mentha longifolia essential oil in mice and rats",

Phytother Res., vol. 4 No. 6, p. 232, 1990.

[12] S. Barker, P. Grayhem, J. Koon, J. Perkins, A. Wha-

len, B. Raudenbush, "Improved performance on

clerical tasks associated with administration of pep-



J. Chosun Natural Sci., Vol. 14, No. 3, 2021

98 Sah-Hoon Park, Kun-Hee Kim, and Jong-Seong Park

permint odor", Percept Mot Ski., vol. 97, No. 3, p.

1007, 2003.

[13] R. N. Almeida, C. A. Hiruma, J. M. Barbosa-Filho

"Analgesic effect of rotundefolone in rodents", Fito-

terapia, vol. 67, p. 334, 1996.

[14] Y. Liu, C. Lieberwirth, X. Jia, J. T. Curtis, M. Mer-

edith, Z. X. Wang, "Chemosensory cues affect

amygdaloid neurogenesis and alter behaviors in the

socially monogamous prairie vole", Eur J Neurosci.,

vol. 39, No. 10, p. 1632, 2014.

[15] K. Landolt, E. O'Donnell, A. Hazi, N. Dragano, B.

J. Wright, "An experimental examination of the

effort-reward imbalance model of occupational

stress: Increased financial reward is related to

reduced stress physiology", Biol Psychol., Vol. 125,

p. 121, 2017.

[16] C. McCabe, E. T. Rolls, "Umami: a delicious flavor

formed by convergence of taste and olfactory path-

ways in the human brain", Eur J Neurosci., Vol. 25,

No. 6, p. 1855, 2007.

[17] Task Force of the European Society of Cardiology

and the North American Society of pacing and elec-

trophysiology standards of measurement, physio-

logical interpretation, and clinical use. Circulation.,

vol. 93, p. 1043,1996.

[18] R. Peter, S. Sood, A. Dhawan, "Spectral parameters

of HRV in yoga practitioners, athletes and sedentary

males", Indian J Physiol Pharmacol., Vol. 59, No.

4, p. 380, 2015.


