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Abstract This study was prepared for a natural aroma solution for the purpose of improving
depression, anxiety, and insomnia caused by stress in modern people, and applied the solution
to wet tissues. Specifically, the pine oil solution was prepared by mixing Korean pine oil and
black cherry oil. Heavy metal analysis, antibacterial analysis, psychological evaluation, and skin
evaluation were performed on the prepared pine oil solution to examine the possibility of
manufacturing functional aroma wet tissues for stress improvement. Furthermore, as a result of
investigating whether pine oil solution wet tissues improved the skin, it was found that there was
an improvement effect in terms of moisturizing and elasticity.

Key Words : Aroma solution, Pine oil solution, Heavy metal analysis, Antibacterial analysis,
Psychological state analysis, Skin condition analysis
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Before biodegradable dry tissue.  After biodegradable wet tissue with pine tree oils.

Fig. 1. SEM result pictures of pine oil solution wet
wipes
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Fig. 2. Antibacterial test results of pine oil solution wet
tissues
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Table 1. Stability testing of pine oil solutions

Test items and results

Inspection items Result Note
Bacterial count(cfu/g) 0
Fungus(cfu/g) 0
Lead(mg/kg) 0.0

Cadmium(mg/kg) Not detected

Arsenic(mg/kg) 0.1

Mercury(mg/kg) Not detected

Table 2. Substance testing of pine oil solutions

Test items and results

Inspection items Result Note

Vitamin A(ug/g) Not detected

Vitamin E(ug/g) Not detected

Vitamin C(ug/g) Not detected

Unsaturated fatty
acids(mg/g)
pH 4.82

0

Table 3. Substance testing of pine oil solution tissues

Test items and results

Inspection items Result Note
E. coli(cfu/g) 0
Staphylococcus aureus Negative
Pseudomonas aeruginosa Negative
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Table 4. EEG results from 15 people before and after
using pine oil solution wet tissues

Before(uV) After(uV)

Brain waves
Fp1 Fp2 Fp1 Fp2
Delta 30.03 32.21 33.05 37.26
Theta 32.92 50.76 33.05 37.57
Alpha 23.53 28.63 35.87 37.26
SMR 26.52 29.12 24.98 25.98
Low beta 17.0 141 17.3 16.2
High beta 4.9 42 2.5 2.3
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Table 2. After using pine oil solution wet tissues,
average values of skin tests (pores,

wrinkles, pigmentation, oil, moisture,
elasticity) of 15 people
Improvement
Before After
yes/no
pore 2.2 1.8 yes
wrinkle 1.3 0.8 yes
pigment 24 1.8 yes
oil 0.0 0.0 no
moisture 26.3 37.9 yes
elasticity 48.9 58.1 yes
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Table 3. Skin temperature change results by age group
measured with a thermal imaging camera

Before After temperature
() (T
male teenager 31.3 29.2 lowered
female
toenager 30.6 30.2 lowered
t:z:‘:;r 315 204 lowered
female/20s 31.6 29.7 lowered
male/20s 33.8 32.0 lowered
female/20s 32.7 30.1 lowered
female/30s 324 30.9 lowered
male/30s 333 316 lowered
female/30s 32.8 30.9 lowered
male/40s 33.6 30.5 lowered
male/40s 32.8 29.9 lowered
female/40s 325 29.6 lowered
female/50s 294 26.4 lowered
male/50s 335 31.1 lowered
male/50s 33.0 30.7 lowered
After

Fig. 3. Photo of change in skin temperature of a
woman in her 50s measured with a thermal
imaging camera
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Fig. 4. Photo of skin temperature change of a man
in his 40s measured with a thermal imaging
camera
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