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Abstract: Stained and discolored hair will be damaged by
the shampooing, daily UV disposal, and the use of hair dryer.
Thus many studies about the effect of various natural sub-
stances on the re-secure the skin and scalp are recently
reported. This study was carried out to investigate the effect
of green tea (Camelloia sinensis) seed oil on colored (dyed)
and decolored (bleached) hair. The beneficial effects of green
tea seed oil are already well known, but little research has
been done about the hair treatment and fade-resistant effect.
Dyed and bleached hair was pretreated with green tea seed oil
to determine the tensile strength and elongation of the hair, to
analyze the hair surface using SEM, and to compare the color
fade using spectrocolormeter. The results showed that the ten-
sile strength increased with green tea seed oil pretreatment
samples for virgin, dyed, and bleached hairs. Elongation
showed the reverse results showing the presence of hair treat-
ment effect. The results of the surface pre-treatment in all
groups analyzed by SEM, the hair cuticle became sharper, so
coating effect were identified with all samples. The value of
the L*, a*, b* decreased with washed hairs damaged by UV
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irradiation and the values were decreased also in dyed and
bleached hair. In summary, green tea seed oil prevent re-
injury to the heat and UV rays for colored and decolored
hairs. Cosmetic practice effects of the oil were identified in
the field to be appropriate to the customer's skin and scalp that
natural cosmetic oils would like to offer.

Keywords: Cuticle, Colored hair, Hair damage, Green tea seed
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&4 5 7Y nA Gt Hsbrr 24 HEE L (8]
gk 2HRe v A E Foll A &7 8HA ARE-S= |
o] Egto]ofi} ofo]Ea} 2 HF7|Le] Hof ol A HA K]
AL e S o] WA o] vrehdt [9]. SFA|NE S o ekt
o] 2 eF > AbeFo) WA Wk o, theFet ek A '
Ao} AEL flall slloj&Atol BAA o & Uojdtt. o] H T
DHrEALS HAagto g 517 fl8 W AFES 8o B
EVMEAE AMgshet 2 Bis Atetal Hsa 3
7|5 Fofots 2 ARSI [10]. 22 M AEof gt
A7 SHE AR Eokoll Al THAl o] obA| AL I At

W5 glol Baka Y w3t Fasir)
AE0 @A FHl QoA sEolut AljHEE, dlolE g
EVE 9 ARE A, 0 5O MR AFET 4 glom g
oo 229 Ao]z Y, Basil 2%, Jojoba Y 5]
ARgEl o] SiTt [11]. o] 23t MU= Fo]ETEHE 3}
AEL wao] 2 AEND 1A UEE 24 &
BHo|glon] WuAY B Y AEY A hstol 1A
o &7} WA Tk [12]. HAH © L =AU (Camel-
loia sinensis) G2 AW, g2l B 8 Axy) 7}
#Ql & ot len, ofnlie il AR S 2 = arginine,
aspartic acid, leucine, lysine, alanine, serin, valine, glycine,
phenylalanine, threonine, proline, cystine, isoleucine, methio-
nine, tyrosine©] -5 o] Q1aL, A A 24 H L SFA AL
2 ¥335}= oleic acid, linoleic acid, arachidonic acid, linole-
noic acid 5-°] 91t} [13]. AL WS o] &35t Fu] 9 o]
AMETE Aol ww ofzul 2ol g o] g3t Faje] 7]
wol B Aol m #7), 12 3 Fu A S A 4K 7
o 3HA GHS HAT[14], TN 9Y FEES 2
EAbE BB 2% AgolA FE2e AM K7L ol Ao
2 S8 91T} [15]. o] o o] A183E 2.1 41¢] Rofol
A9 Fgo] Bt okl A 3 Qo) wahK 2.0 o] g3t
mi =e=vE Aok #ohael S £ nlulsk 4ol

So) 0] X wTHE 7 i FEA
L Qe 2ALIL, 53 @A) o

=S
o FHEES ol 34 WohA Q) W BPFE AR o] §
8 14317 Stgic.
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212 RYALAE
Eatdule & - GF AR7|E o] &t ARStY $ES
5% oljz 2Asgict olF AF 4715 o]&3to] 0.5
mm o]3}2] 7] 2 Bafstltt. A A 2H A Z{= 400 bar]
orgl, uk-g-7] okof A COZ 50°C %= %71 3lof 4] 180 min
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2.1.3. J &Y A=
Apake] EE-4013 AW §91E 242} A %513 GCR
sho] A|WALS R L Ash e e,

A
~

=ha

2,14, R/ 4]

GC A& F{] B & 1 uL=E 31, SPTM-2560 (Supelco),
fused silica capillary column, 100 m x 0.25 mm x 0.2 um Z-3
< FH| 3t Varian 450-GCE ©|-8-35to] 435} 50t}. o] 54 S
A daE ARl e, 29 452 1 mL/minglth. A4
Ah F QAT &&= 240°Co] 1L, FID &7 &&= 250°Co]H,
AP H 2 =245CHct 48 LE 2= 7] 4min &
oF 100°C2 423t & 2.0°C/min &2 245°C71A] &8 11 40
min 5S¢t -] 5o A5k h. A ¥4 37 (Pelco 37 Com-
ponent FAME Mix)9] £&E22 Sigmarl 25 g G135+
AHg-staict.

2. AR Y EFEHE

2.2.1. A& B8R

17k e ok A 5 BHakA] X2 & shH) ke A7 184)
o O] FEE UG Ful2RE 2em AW A oF 15 em
WH ko] 242} 3 gH AR o] RARE AelHoR 11
Astleh LHYH DY AR E FHAFS ol §3to] nj 24
2 A Hato] Aol A Al Az st muk A7 7173
A Aol AAEol, ea o)z LRsta A4 9 g
Ashdeh, YA 2L BI, B, B3o| 1 @AmE 22 Cl,
C2, C30)lH , &AL -2 D1, D2, D323} T}, T3 H A3
ol =& Bl, dAgl|of df=t2 CL 2Agof ti2at
DIo2 519t} 7t 28 A K 0H]2E 81| e B
] A|E= B2, C2,D20] 1L =214 2 28] A| 2% B3, C3,
D32 Wsigich. G RAL ()T e ote] o} ure 7
ZrA (Milbon ORDEVE 13CB)o.2 @A ek 14| 9] FAHEL
p-phenylendiamine, m-aminophenol, p-aminophenol, resorcin
olm 24|z ISk A (H,0,) 35%2] AFSHAIE ARG 3L
1412} 2] 9] vl ghe] &2 112 3}a1 u]- g3 Ao A DA o
2 MRSt gAA AIZFeR 35 minY 28] A 2|8kt
ST W E2 (F)or A ZRH M AR 3|0 &2 2] vt
U (oFEL 2 Al 3052 A& AR SHR AL uh-H 9
FAEL BT E (ammonium persulfate), T4
(potassium persulfate)o| ™ 24 = H,0, 35% At3}A| & A}-&-5}
om SAA| vkt o 24 9 vl 1:22 i $}5}o] 8 min
% 28] A elshich. 27] G 0 A B A EE L AR
CREEEGRELE L
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222 X2 BHY Y W EFEHE 2 A3kt

B1,C1,DI& 7} #+ )27 © & 5131 B2, C2, D2 4 2

AFE|E B3, €3, D3 A Z2 AA 22 ¢Jsto] =24 9 & 3.5 XA £ Y9 A3y XA (DPPH/ABTS)

-

E 3 50°Co A] 5min 7} lapping 7}&, 10 min A% 3
ko] Az shelch. 12l w A 2] A4 AYS 95tol
7 ¥ g 22 ALlsk B2, B3, C2, C3, D2, D3 A| &9
180°C Ho}o] 2.0 2 10 sec EoF 7HE-8} 31 AR ML 38°C
oA 3min & GF Eeto] X E 3 min =35} G Tt

3. 849

3. A= W AZE FA

Universal Testing Machine (UTM, Autograph AGS-500D, Shi-
madzu, Japan): ol §3te] AIHE 2 AFRE ZH3H9
ot AhA] 9] 815 (g strength) ¥} 41748 (elongation) h& =
Ao Moo 4TS AR BRae P B e
dAst F#7]2 AEst7] Y| vernier calipers micrometer
(Guang Lu SF2000, China) 2 AH2-35] ). €122 78 20 mmy/
ming] & 2 QlAlste] 108] 54 F HR S Fotolek

32. 20 FEE EUEY

AR RS AAFA 08 895 A w BEe
o] &3¢ 7] (E-130 Hitahico, Japan)= & 3}¢] 5.0 kvol A
Lens Mode = High, Emission Current = 11,000 nA, Working
Distance = 11,100 pm, Calibration Scan Speed = 25, Scan Speed

= Slow 3, Magnification = 3,000 v}-& 2 2}tfjs}o] &5}t

3.3. 2+ 9] JE] A (photo-yellowing)

e EDE FEERERE SR R
2} A Z}A| B4 7] (Color meter JS-555, Color Techno System
Co, Japan)& AF-ahglch. 24 2 91918 (CIE)OI A F4
Lab #}3£ 9] MapA]of| A Al 252] =44 (lightness) L*4k
S Aol w71 & Yelf L, AM % (red chromaticity) a*ZF-2
28173} 22874 2] 7] 205 7] 52 B (yellow chroma-
ticity) b¥Zh-S BHAIZETH A AIZE A2t A S Ueklc). 7t
7ro @ Mg AASHE AES B4R 1 AALE AE 3ol
oh[16]. MRS 22 1048 245t 1 3RS P
AE+E spectrocolorimeterS AF&-3}o] HRHMEZ 9] L*, a* b*
wistof oJ3) AFE ] w40 2 ALgE 5 4o 2ol
AhEAE o3 A (17].

AE = [(AL*2+ (Aa*)? + (Ab*)2]"

34. A4 AT EA

mbo] ApeldofA o] FEA g oA} QAo
2 Ao AE 2AA1717] 918l A4 2AF7] RPR-3500A3%
RPR-2540A S A}&5}0] 365 nm@} 254 nm 94 © & UV lamp
ol 4 10 em 7 2ol A| 25 3L Wi A7 F A o] 5= 10h 52t

APSHE 07| = B4 S AbsAtst Hhg o ® A
Aoz Aottt QA WollX= FAtetAl7E 4 dAE
A ASES Foll B/ == 2t 2 (radical)of] Fo{ho =
H, 7L RS SAAT (18] AAE = 582 &H g0l
2} shm, o] gl o] S48 e FAISHAI7L B =] &
9] &2 © & = DPPH(2,2-di-phenyl-1-plerylhydiazyl)
radical A| /5 o] Qlth. DPPHE A4l O] Zh= &4+ AL &
o 517 nmef A 54 A 2l &= bandE 7HA=H] o] A o] g4
HAAE AFallF= AR 3o A2} 5H-8-5FH hydrogen radical
<= o} phenoxy radical & A/d kA Ft} [19]. & thE g4t
32 S W ABTS+= S A 2ok BS54 A8 25
O 2AR S SAT & ol L AE L7 H AL Aol
ol @] AREE AL Qlth. ABTS+9] 22+ ABTS2} pota-
ssium persulfateS 1:19] H|-& 2 £§}5to] oFarof 12~16 h A
= 5y o HEMMS uj= ABTS+ABTS radical cation ©|
FAET [20]. o] &He FAtEksol = BHE YoH
ABTS+1} 8h-g-3F 542 4Ho}E| 3L ABTS+7F 280 Qld &=
g o] Ao & Shl et & AR oA = 4t B4 S 9
o 321 Q1 ®H ¢l DPPHO} ABTSH & AR 519121, DPPH
9] 42 methanolo] =<1 DPPH &N | mLY} 2+ 5= =&
& 200 uLE =33t T vortex machine®] 3 min % &= mixing
SFal oA Aol A 30 min7t WHS-A] 7] & microplate reader
(Molecular Devices, USA)E ©]-&35}0] 517 nmoj| A 273}
o} %A 20 2= gallic acidE AFE35FG o0, v S
Z olive 0il& AHE-3} T ABTS+47 &4 H71sH7] ¢
3] ABTS®} potassium persulfate & &35} TH= ABTS+&
H I mLat 7t % 355 200 uLE St 3 oF4l A H
o A 15 min7t ¥H-3-A]F S ™, microplate reader (Molecular
Devices, USA)E ©]-§5}of 730 nmo| A S-3gta 574513
o} oA R0 2 gallic acidS AMEGF oM, MO R
+ DPPH ¥} FYU5HA S22 2 U2 ARkt

4394 13
4.1. B3N oA o Agit £A A7

L2 @Y o] A HFAL B4 A 1} capric acids= 0.37%, palmitic
acid= 16.10%, stearic acid= 1.85%, oleic acid= 60.92%,
linoleic acid 60.14%, arachidic acid= 0.78% ©])t}. o] &
A B R Q0] AWt TS mah A
(capric acid, palmitic acid, stearic acid, arachidic acid)}2 t} &
3} 2 HAL (oleic acid, linoleic acid) 3FFo] =& #2 3H9]
o 4= QLSIH} (Table 1).
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Table 1. Fatty acid composition in green tea seed oil used in this
study

Name RT [min]  Area [tV.min] Area %
capric acid 26.45 591.4 0.376
palmitic acid 48.78 25,344 16.10
stearic acid 55.43 2,915 1.85
oleic acid 57.49 95,885.4 60.93
linoleic acid 60.14 31,405.3 19.96
arachidic acid 62.96 1,241.9 0.79
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ZAFSFA T} (Table 2). WA 3] o] o] A= Bl > B3 > B2 tj]
Zo] ARA =T 7Y AL A2 AE4AZ B2= Bl
off Blsf 27% 74, B3 24% skl o, AwollA=
C2%= Clof| B|8}of 7% fHaskal C3+= Clofl H]sko] 5% 4
SHolTh AAe A9 A== Cl>C3>C2 -0 & et
o gAo A D3 >DI1>D22 D3¢ DI A9 FAf
(1% Z7P)‘5} o, D2= Dlof Hsko] 13% 743t
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ﬂ A& 24 2D o] A P ARGl whE 2 Al
S WA o] Lol A B3 (47%) > B2 (47%) > Bl (41%) <=2
Z =2 2l A Alres AP AR B8] #o%
Zpol7h glglew, Ao A= C1 (47%) > C2 (45%) > C3

ﬂll

o

rE 4

28k ch AdY Aol A kA A go] RHEE S
T ROl AL A& 9 S ks vetyie, =i
] e Ab o] oA A e SISkl A&
T BuEglow [23], mEhe &AM T of whet
42 U A&t 1 ST SRS I E
Akl AREE 058 F7hehe AR 24l
7| £ T2 A —Mtﬂ AlGgRto 2 mik
f>+ Joll= ol e itk st o, 2 A A =
UM 2t A mEY EHP A= BT
Bl §7M°ﬂl i EZEWE §iHE g9l
g2 Rl o] Al m oA = 2bol 7}
A o] Al RE Y A& HolA| A
A3} gAE o] o] EREHE &

o oX
0‘1“-‘ U\l

=

%

_,4_.
¢

r

o

Lo o S 3 of

imziﬁ”—%m

l:ﬂ-' H’UF—‘—‘u\i
ol

_4

Al

+
50
5o
o
&

2o Ao 24 el @ oo 1o o O
ﬂ-l-?{-'fﬁﬂ_lz
=y
Ir
1:{8_1

-
o
2
o

P'L
52
o
o S 3
O 2 1R T =

U o

43. 534 2 A A2 ¢ FEE SEM FH 2 w3}
=2 0 et FE S FH o WskE AR ]
% (SEM)= o]-8-38}o] 3,000 ul = e s}of W] s} it} (Fig.
). H A 3o} & g Wl g slo] 77k 31ehA £AFS A7) T
A7) 7t A E HHESE] A7) A e A=
d & A 2 A e+t B3, €3, D39} #4 2]+ B2, C2 D2
o] FEE FH WakE vaskith 2+t Bl FE S92
o] AFE7F kAl oHg Ao, EREHE 7 X2 &7
T AEGA &' B2 FES0] Bl E A o] FE Uit
=244 2 A2 F D7) A &S 7FRE A& B3 B2ej
I 8f e 20 e 7 AT shar A sho] QH Eof Bl
A =t Cl2 FEZo] ot 51 L ¥ 7F Hof gl
o] AM 1Y Fo| FEHE &S AT 5 Aon, dM
3oj & & ofo] 23 oj =gto]o] 5 o] &3t A7) A
BAZ C2= FEIZo] 5 &Y AT C3EY HE 5
w 2131em €32 C20f B3l €22 A o] Zrg sk 7h
Ao BAE Kol e 20| o] 2 = I FAE = Aol
Ho| @0 FAYE SR, B30 = DI
FEZY Ze7F AsHA &afE ol AL 51 o] G
Hop Al AR Aol e E6kL 442 HS Askal
Ch A s A Gtof| A A R Rbof &zbe] A Hol exo-cuticle

(A rp 2

(43%), Aol A= D1 (48%) > D2 (47%) > D3 (46%) =© It A2 EA| o Fo2 Tt REu S F& - ATHA]
= 98 9 B ajslol 2ol wAK 09 WA A2 AGE  Fm2, mia|e] v aa v Aol 9] ATHEL oFEAA =
Table 2. Change in tensile strength and elongation properties of the green tea seed oil treated hair group (g, %)
Group Sample characteristics Name TS. E.
Control virgin hair Bl 2.26 41.27
Virgin hair group Untreated and heating on the virgin hair B2 1.65 47.23
Green tea seed oil pre-treatment and heating on the virgin hair B3 1.72 47.45
Colored hair Cl 1.71 46.82
Colored hair group  Untreated and heating on the colored hair C2 1.59 45.28
Green tea seed oil pre-treatment and heating on the colored hair C3 1.62 43.35
Decolored hair DI 1.82 48.09
Decolored hair group  Untreated and heating on the decolored hair D2 1.59 47.17
Green tea seed oil pre-treatment and heating on the decolored hair D3 1.84 46.37

*T.S.: Tensile Strength, E.: Elongation.
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Fig. 1. SEM image of cuticle changed showing of the green tea seed oil treated group (up: virgin hair group, middle: colored hair group,

down: decolored hair group).
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Table 3. The color changed by heat iron treatment and washing after warm dryer test formulations

Group Sample characteristics Name L* a* b* AE
. . Control virgin hair Bl 35.036  0.302 1.926 0
Virgin hair . e .
Untreated and heating on the virgin hair B2 37.408  0.613 -0.384  3.326
group Green tea seed oil pre-treatment and heating on the virgin hair B3 33.885  0.481 -1.292 3422
Colored hair Colored hair Cl 39.078  4.076 5.434 0
Untreated and heating on the colored hair Cc2 37.947  2.876 1.73 4.391
group Green tea seed oil pre-treatment and heating on the colored hair C3 36.033 1.637 1.417 5.599
Decolored hair Decolored hair D1 48.702  7.003 9.803 0
Untreated and heating on the decolored hair D2 39.808  4.372 5312 10.305
group Green tea seed oil pre-treatment and heating on the decolored hair D3 36.051  2.986 4.079  14.456
L*: Lightness, a*: Red chromaticity, b*: Yellow chromaticity, AE: Total color changes.
Table 4. The color changed of UV irradiation hair (10 h) formulations
Group Sample characteristics Name L* a* b* AE
Virgin hair Control virgin hair B1 35.036  0.302 1.926 0.000
Untreated and UV irradiation on the virgin hair B2 34307 0391 -0.827  2.850
group Green tea seed oil pre-treatment and UV irradiation on the virgin hair B3 36.612  0.349  -0.362  2.779
. Colored hair Cl  39.078  4.076 5.434 0.000
Colored hair s .
Untreated and UV irradiation on the colored hair C2 42472 4876 5.702 3.498
group Green tea seed oil pre-treatment and UV irradiation on the colored hair C3  36.241  2.017 1.572 5.216
Decolored hair Decolored hair D1 48.702  7.003 9.803 0.000
Untreated and UV irradiation on the decolored hair D2 43.564  5.701 10.271 5.321
group Green tea seed oil pre-treatment and UV irradiation on the decolored hair D3 41.938  4.909 8.063 7.292

L*: Lightness, a*: Red chromaticity, b*: Yellow chromaticity, AE: Total color changes.
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