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Abstract This study was described about the EEG response results of tea tree oil fragrance for the
development of functional shampoo additives. In the case of experimenters (1) the intensity change of the
right brain alpha wave in electroencephalographic (EEG) response was increased after inhalation of the tea
tree oil fragrance. (2) the change of physical tension and stress both the left brain and the right brain in
EEG response showed a tendency to decrease after inhalation compared to before inhalation of the tea tree
fragrance. (3) the mental distraction and stress was decreased after experimenters inhales the tea tree oil
fragrances. These means the tea tree fragrances have both mental stability and stress relief. From above
results, we prepared the functional shampoo additives with tea tree oil, and the we determined the alpha
wave in EEG response after the functional shampoo additive fragrance for experimenters. As results, (4) the
alpha wave intensity in left and right brain was significantly decreased after inhaling the functional shampoo
additives fragrance. (5) physical tension and stress changes were decreased after inhalation of functional
shampoo additive fragrance. (6) mental distraction and stress changes were also decreased after inhalation
of functional shampoo additive fragrance. , From above results, the functional shampoo additives could be
used as physical and mental relievers. Furthermore, the functional shampoo additives have the effects of
scalp calming when the experimenter was treated shampoo with the functional shampoo additives.
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Phsical tension and stress, Mental distraction and stress
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1. M2
A3e] A3 okt A 2 AAE F3t uot
A4 Faw 449 A%S $AskL, FAskE 2o

Eme] A SHolE BRI ke ARE
odnt @ BEsty, @ PorErhy gaste A

Ao ® AZMETHE Ao B YFEHHEA AT
AlA9F AJA19] x3lof| olst AAQl 4 FotEe &
AJo] =oAL Qlt} (Eden, 1998). AEZwHo||A] 713}
Al L=t AEHAE 4, £9%, Ao 7
gE o] SAA, 44 11e 4ot B3, A%
59 HFe T FAF g2 Bt A= 4%
dofet -5, 9T, WHNE 5& oA A%l
oS HAA HHal EsklH (Buckle, 1993 ;
Buckle, 1999). o]o| wet Walker(1987) 5= A4S
X LA og Aotdd, A% A, J¢HE, &5,
A, AEHA AP 67 FHZ A6
1, o] & AEHA P At =Y, oEg
7o) izt #4832 71AH A = JAAF 7|5 IE
Ao A whgo] YerdthLL sto] AEHA #Hejo] F
84S Z3. FolRg ddiolEo] ARIANS] 9
E34351e} el e 4F et AE A0 & o
AR Zoto] HETF FAEH QA S 2R #Y
o] FUA| 1L AZIhAZ} A&sHA] kot £-2, B2t T
E, & 59 AF ¥gol YeuA = (Clay,
2003). 59| Hu} & A 2E AFohe Sput
Hash= A §hgo] 27| gttt (Baker, 1997
» Washinton, 1999). o]&{st ¥h-g0] A|&ZH0 2 HhE
=Y, TgEAP R opy|Eo] JiQl, 7HE, 18Il AR
Hog &AL Z#oA Hoh (Schmidt, 1991

Brenda, 1999). 2549 A4#e+= A9 A& 959
NdolA A% fAsk SHstE = AHEd g
o7 AgE T 9t (Hale, 1988). oo what A &
go A 35t okEo] 3t A gHb= HALEOIY
QI7to] Eafl 711 Q= A XS 2/dstste] 4
B A¥eta Jjdstels diAl Rl gt ®ol A
A= Qi A R olF QI7to] Blojd T RE 71K

£ A AR olgalel L3 o¥eln A4 A

=
2% o] WAL ge] 8412 AL BE AA
4

Az FEAZl= A8 dild
Grosset, 2002).

A 8He FRole 7] 8HS BFE Sto] off
=xch, MY, Fuey, ¥ed Fo] 9l
(Bvans, 2002). @7] 89 (aromatherapy)> A 4
EA 7] B4 AH (aroma essential oi)E AH:
sto] AHg AfstAY A &ste 70|tk o] 8L
AALE] oA HolA] %= Qlof s HAYsH= otk
g AEF AL V|7 AW EH4EAR AEgEH 5
£ 07 899% AT 4= 9l FAHgo] Ao 5
T Qo AlEE QARE Al 7HEL BRI
A T 8= ARSI AV ans SHiAl7]

MY dTZ st B oz, A2 E

Sto] 7198E FFA71AL ABA0 FFE Fof A
A (calming)¥} ¥7]8)E (restorative)d] FA, Fe
A& FF (uplifting)# A= (stimulating)S Lo
A A A0l oA doy|xE sl AEE Z-g
T AR EOISTH

AEFAR QIS RS k& E7] Ao oS
EX0o8 el 4o Aok glo] HHA o= Aobe 1
U= 8H T shrt HEE 7] QRlolth @] 8
9] ZA-gHe= FE T4 T U= AlFSHA
H FAE = 4 $8AE B3 AAHo] 7]
A A5E HeE & AR wdo tgsto] it 5
AuhutE F7HA71 L, R AA A= 78S SX15t
™ (Buckle, 1998 ; Cerrato, 1998 ; Rujiwara,
1998; Buckle, 1999), T3t AAFoHE-E AX A-&417
ALt TEZAE AHist= =5k A (pituitary gland
or hypophysis)?] 302 E4a} Wl &8 A&
&, YRYA Q] HH-3 02 Bl FE|E HH|E A4
7174 Aot 7] 892 A& FZ Bt AAA A
FE B2 AYH A7 §A SHok= AAEAL
(holistic care) B35 7Hct, E35] A F9| 4E2
AEFA JEZ EE SAA, 44 A7l =20

9131 (Wilson, and Carrigy, 1998), Al&°] AA|qt
ol FE A (Petrie, 2000), AEHHE o4&
gk S mpARAI7E = @Y &8k X6t FF
Saote] FHet BiE A fAT 5 o,
AEZ 7ol Ho 2N AEFATE ZHAstal o
=, AAne] e AE-Z B9l AAA 750l 7Kt

ThBattaglia, 1995 ; Bprromeo, 1998)1l 3}it}. T

(Geddes,
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vopt i 53 S 2k BHeR S0t
2502 WA YA AEEe AT, HF
Aoz ¥y F dumE F7b ARXIH (Sharma,
2004). ol 7] aHe AW st Yozt
Zore] ofm| ALt zfof QlAlg 74e-A Mo A7
A3, A71ARE S5 Fo=H 49l A, 5 4l
o s Fue 27 Sa, ERE Akt Hi]l
WAL s 2EHA =R s} Al
Al 22 TgARe] 71T &AM HoluA e
2N Iz AAA, HAA, ARRlA A5 7
osHA g Aol F7] LM St F7IE Fst
H & B R, Y VIR, 55, AR AR &

; Cerrato, 1998 ;
Schanubelt, 1999). @7] QW& Az} Ao Lo
o] §lo] Wo] AgE= QP W o R 7HHs| A|g &
T 3L, Hol A FaFs HIA= vl ISR HHeE
GEAEmH; F2go] Hof QPHsHA AN 4= Qich

SHE, B A7 o= A ol 2 F9] it
?l HEY YU} A FE2EE X AIUE .Y
ARESHo] ARERZIAIE NSkl o] ARFEHTIAI
2o] a7t SleAlel disted AFE RSkl
[Mi-Young Seo et. al, 2022]. 1 A3} A3t A3F3
719 7B A T R AR} e AME
SRIsHTt A oAl 2P o] &3 AFHTIA7}
7L Ql= el a3 AA 2 AEd matof gt
At vRI Adgolth. webA] 2 dAtolA= AAIA
o= AR - AEFoR w2 AELAE HAHSL 3
= AUUES S AFEA7HAIE Aol o] 7154
AHFEA7HAY] g AEsto] Xk v FARRAE
TEAO=N A RA AR 7Hs/doll dhste] A
ESIlth. E3 A B0l 7154 ARRIVHAIE AR

of & Fule] Hsjo] fistoie 2ARHAT

2. M

2.1. A 2 717
HEZ 2US Fuistart. Ak HEZ Y
(Melaleuca Alternifolia (Tea Tree) Leaf Oil,
SHBio, Korea), #I€ (Menthol, Duksan Scietific,

oot

KOREA), AU 2 (Cinnamon Oil, Spectrum™
Chemical, US), 1,3-Butylene Glycol (Duksan Scietific,
KOREA) ¥ Dipropylene Glycol(D.P.G), (Duksan
Scietific, KOREA)OIA —tffsle] ARESIITE BE ARF A
Z ARRE @A EE B SEol ARSIt

Hup £A4S o] HuHEA7]Q1 S AT A
A gE REEQ-CE &A1, &3 F9e
ARAFHES A= st APsct. =719
272 Table 1°] YERAITE

Table 1. EEG measurement conditions of the
NeuroBrain (KBNS22-B066-C)
Number of channels 2 channels
Data transmission method | 2.4GHz Wireless Bullutus
Output Interface 115,200 bps
Electrode Gold-plated electrode
Impedance 0.1~03Q
Sampling Frequency 128Hz

Module Dimension 35mm(L)*20mm(W)*2.5mm(H)

Module Box Dimension 80mm(L)*52mm(W)*30mmm(H)

Operating voltage 3.3V 3V ~ 4.2V)

Frequency Range 0.5Hz ~ 30Hz

Active Electrode Two parts of the brain using conductive glue

Reference Electrode Ear cheeks

Ground Electrode Fpz or wheezing bumps

Feedback Interval 0.5 seconds

Case Dimension 297mm(L)*210mm(W)*65mm(H)

. . Measurement module, Bluetooth
Product Configuration

receiver, conductive glue, gauze

22. 7is MEEIH 2 MRO| HX

Table 22 71573 A7 Alx 245 Uehlial

ATk, ARl 718171 #1810 Glycol7ol FAlR= 5o

ol RUZ H7Islo] 7154 ARFIZHAIE AlESiTh

Table 2. Preparation condition of the functional
additives for Shampoo

Raw Materials Contents(%)
Cinnamon BarkOQil 0.5%
Tea Tree Qil 0.5%
L-Menthol 2.0%
1,3-ButyleneGlycol 90.0%
Dipropylene Glycol(D.P.G) 7.0%
]

£=

il /4
2

Original tea tree oils Functional additives for Shampoo
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Al5oll AlE= Aol lgaFol 7] §lof
A, 715748 A7 & aaE dotiy] of itk
wehA] QlEao] F7HEA] g2 AR Table 39] H|
&2 A X5tk Phase A9 ¢ 430]1L, Phase B
9] 79 Aol n, Phase C9 739 pHE 235H7] 9
golct. 2 Aol A7 4+ B pH=622A
P S UERA
Table 3. Preparation conditions of the Shampoo for

experimental treatments

Reagents Amounts (g)

Sodium Cocoyl Isethionate 50.0

Coco-betaine 50.0
Phase A -

Coco-glucoside 120

Lauryl Glucoside 90.0

D.I-Water 600

4-Hydroxyacetophenone 5.00
Phase B

Softcat Polymer SL-30 5.00

Glycerin 10.0

D.I-Water 50.0
Phase C

Citric Acid 2.70

23, HI} B8 =3

HAHAH= te= 20 - 50t FAES AFd
oz du 1:1 HE&S B3 AP WS ,
Y 2 2eE 1 16 62m20]]/~1 AYPS A5t
dom, Ay YR Lxi= 24T, & 45%, R
150~200LuxE LSH FA1E AeioflA /‘&__]@Q 2]
Bk WAL T N BY A
AR o] 30 BRE HASHES SHAch A £
143} 1:1&} 1j} ZJJQ_ z]—uo} al, 1=4Efq 201 \:ﬂ 7]
54 IS AFAY 3em 7FE A4 F 10em
gol A A2 187F 32 ¢ Y1 B4 23 23S
B8 gEY 09 9 7154 ARAA Y ded 9F
g uXE ane st

lo

3. zm Y 1

3.1, ElE2| Q0| o3t Hn #te

Ao BE BABET AATEL S EA of
SolAT}. SHEE Hol A o]Foix|n e Wolq u
EOjAT $& AT Aol B AL Holq 1 eol

We 2gst] 4BE A Aol vkt shte

o=

i)
)
i

A Hol A 25A1ES Bofl 8ol 4l

2H 8o] FFojA &) o]
e HAIFAE 72 AR JERE F1
Aot 714 AS2H, Feleh 2+ Alo]

9] Fupgr Frt Wil Ao|7F Hom, 40% ~ 18 20
Z Afolof 8~12Hz H oA Irjuprt FoHA £E52
F/gstd et Zo] iAol Hute] SHE= &
THe)=t (8 - 12 Hz), LeK)T (0.1 - 3 Hz) AIEHG)
o} (4 - 7 Hz), SMR T (12 - 15 Hz), & HﬂE}(B)u}
(16 - 20 Hz), =2 HEKB)= (21 - 30 Hz) SL
A7= HED 29 F9| FYS Bl de%T%EH lchﬂr
23 9 B4 5ol (D = 71659 239 43, )
SAAH 24 AEGA 9 (3) FAH At AEE
29 A4S mhofshed 2¥e £ Qi

Fig. 12 HEH ¥ o I A 4 Y & 4%
Agzre] dobuto] mel wWels yYerfa 9ok Ad
WA= 390 AAeHch Ad dAdAF No. 19] 73
9, HEH 2% 39 §Y A FHx]o Hu} Bt Al7]=
18 ¥ 199, HED 24 9] FY & = 4 %
w]o] dutut wIA71E oF 17 YERHIL Qlct. dut
HoZ =g US W gumre A7l 5~10 Afol7t
b Hol Fulol 9|7t T2 7|9t T2 WFo R
sojof F-gEo] £ ¥ 7|59 23t H+HE& o|F =
Holet A= Hrt. 919] AazA A9 gAAt No. 19
3% HED oYU S T T ufot ] Rojot #
< & o|F1 Yot A= =k No. 2 AF did=
o] A9 HEd oY F FY A x| 4 9x]9] dujnp
o] A7 oF 11014 HEZ Y & Y & {9

)
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stel #@ol oFoAA gl A5E & & Yt ol
1Al TEG | Zo]Z At7 Hrh No. 39] A3 o
47 A HEY o o £ A &Y F W
WA} FHxjo] F9- wpIA7] Bt ot sl
U, $9] dutnt A7) Bt Q58 o KR
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Fig. 1. EEG measurement results without original
tea tree oils (left side) with tea tree oils
(right side).
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Fig. 2. EEG measurement results treated without
original tea tree oils (left side) with tea
tree oils (right side).
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Fig. 3. EEG measurement results treated before
original tea tree oils (left side) after tea
tree oils (right side).
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Fig. 4. EEG measurement results treated without
the functional additives (left side) with the
functional additives(right side)
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Fig. 5. EEG measurement results treated without
the functional additives (left side) with the
functional additives (right side)
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Fig. 6. EEG measurement results treated without
the functional additives (left side) with the
functional additives (right side).
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Fig. 7. Scalp photos before and after treating with
shampoo together with the functionalized
additives
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