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ABSTRACT

This research explores the neurophysiological and cognitive effects of ¢ommercial
fragrances by examining their chemical composition and their influence onycalmness and
working memory. Despite the widespread use of fragrances in daily life, their underlying
neurological impacts remain underexplored, particularly those asseciated with changes in
electroencephalographic (EEG) signals and cognitive performance. Twenty-four healthy
male participants, with a mean age of 21.75 + 2.15 years, weresselected based on defined
inclusion criteria and randomly assigned to four groupss, Fragrance.A, Fragrance B,
Fragrance C, and a placebo. EEG recordings were taken before and after fragrance exposure
using the Unicorn Hybrid 8-channel EEG system, with a focus ‘on alpha and theta wave
activity across key electrodes (Fz, Pz, PO7, P@8) towasSess calmness-related neural
responses. In parallel, cognitive effects were-evaluated using the Cogmkit digital platform,
which tested non-verbal and visual shoftsterm memory_performance through accuracy
scores and reaction times. Fragfance compositions 'were analysed using gas
chromatography-mass spectrometry (GC-MS), allowing identification of key volatile
compounds in each sample. Eaeh fragrancé~demonstratéd a unique chemical profile.
Statistical analysis showed signifieant differences in [EEG changes (mean difference =
+5.34uV?/Hz, p=0.008, Cohen’s'd = 1.70) and menmery score (+2.67%, p=0.021, Cohen’s
d = 1.70) across fragrance groups,speeifically for Fragrance B. The findings suggest that
specific chemical compounds, -especially thase with musky, floral, and sweet aromatic
profiles, may enhance'ealmness andycognitive-function via olfactory-neural pathways. This
research contributes-scientific ‘gvidence'on how specific fragrance compounds influence
brain activity and” memory function™~The findings have practical implications for the
development of evidence-based“aromatherapeutic products to enhance emotional
regulation_and cognitive performance, although the small sample size and male-only

sample:

Keywords: Electroencephalography (EEG), GC-MS Analysis, Working Memory,
Calmness, Alpha and Theta Waves.



ABSTRAK

Kajian ini meneroka kesan neurofisiologi dan kognitif daripada pendedahan kepada
wangian komersial dengan menilai komposisi kimia dan pengaruhnya terhadap ketenangan
serta prestasi memori. Meskipun wangian sering digunakan dalam“kehidupan seharian,
impak neurologi yang mendasarinya, terutamanya berkaitan pefubahan gelombang EEG
dan prestasi kognitif masih kurang diterokai secara saintifik. Duaputluh empat peserta lelaki
sihat dengan purata umur 21.75 + 2.15 tahun yang dipilihwberdasarkan kriteria yang
digariskan dan dibahagikan secara rawak kepada empat Kumpulan: Wangian A, Wangian
B, Wangian C, dan kumpulan plasebo. Rakaman EEG telah dijalankan sebelum dan selepas
pendedahan kepada wangian menggunakan sistem EEG Unicorn Hybrid 8-saluran, dengan
fokus kepada aktiviti gelombang alpha dan theta pada elektred utama (Fz, Pz, PO7, POS).
Pada masa yang sama, prestasi kognitif diukur melalui platform digital CogniFit yang
menilai memori bukan lisan dan memorijangka pendek visual berdasarkan ketepatan dan
masa tindak balas. Komposisi setiap wangian=telah ‘dianalisis menggunakan kaedah
kromatografi gas-pemisahan jisim (GE€-MS) untuk mengenal pasti sebatian kimia meruap
utama. Setiap wangian menunjukkan prefil Kimia <4yang unik. Analisis statistik
menunjukkan perbezaan dalamesskor memori (+2.67%;p-= 0.021, Cohen’s d = 1.70), dan
perubahan EEG (perbezaan aminy= +5.34uV#Hz, p_F 0.008, Cohen’s d = 1.70) antara
kumpulan wangian, secara khususnya.untuk Wangian B. Kajian ini menyumbang bukti
saintifik mengenai bagaimana sebatian/wangian.tertentu mempengaruhi aktiviti otak dan
fungsi memori. Dapatan kajian 1hi,mémpunyai implikasi praktikal dalam pembangunan
produk aromaterapi berasaskan-bukti untuk meningkatkan pengawalan emosi dan prestasi

kognitif walaupumsaiz sampelfyang kecil dan tertumpu untuk subjek lelaki sahaja.

Kata Kunei: Elektroensefalografi {EEG), Analisis GC-MS, Ingatan Kerja, Ketenangan,
Gelombang Alfa dan Teta.
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