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ABSTRACT

The Effects of Onion(Allium cepa) Skin Extracts on
Human Hair Dyeing and Mouse Skin

Na Yun-Young
Advisor : Prof. Roh, Young-bok Ph.D.
Department of Biology,

Graduate school, Chosun University

Onions are commonly available and easily processed, and since their skins are
thrown away they could be very useful materials from the viewpoint of
environmental preservation. This study aimed to process onion skins into the
state of powder and look into the optimum condition for hair dyeing by
decoloring virgin hair four times and observing the hair dyeing quality and its
mechanical and morphologic changes by the different condition of onion skins in
duration, temperature, density, pH, and mordant treatment. In addition, it tried to
investigate how the treatment of onion skin affect the skin by eliminating the
hair of 6-week old, male C57BL mice, projecting the UVB of the 800 m]/cr
light volume, and classifying them into the UVB irradiation group with the
passage of 24, 48, 72, 120, and 168 hours after causing skin damages and the
UVB + Onion Skin group with the application of the 0.5 % density powder
extracted from onion skin and made in the state of emulsion, by 0.2 g twice a
day. The findings of the observations on the histological changes at the skin

membrane and enzyme activity are as follows

1. In the case of hair dyeing with the onion skin extracts, the values of K/S

_Xi_



and color difference(4E) were effective in the dyeing quality at the acidity of
pH 4, and the dyeing quality increased as the duration and density increased. In
addition, the dyeing quality was high at 40 C for the value of K/S and at 60
C for the value of 4E when the temperature changed. By the mordant, the K/S
value was high in the order of Fe > non-mordanted > Al > Cu > A.a.(acetic
acid) and the A4E value was high in the order of Fe > Cu > Al > A.a >
non-mordant, showing that the value of Fe was the highest and there was little
AE among Al A.a., and non-mordant. Thus, by the mordant, Fe and
non-mordant were considered effective for hair dyeing.

2. Most of the H wvalues belonged to the yellowish red(YR) category of
9.16YR~10.00YR, and the dyeing conditions of 40 C temperature, 30 % o.w.f
density, and pH 4 were effective for the dyeing of the yellow(Y) color category.
However, the hair color is to be determined by the quantity and distribution of
melanin pigment, and because of this the error range of color difference is
considered to exist in the color expression of hair.

3. Through the decoloring treatment, the tensile strength of hair decreased
and its elongation increased. When onion skin application was used for the
dyeing of bleaching hair, tensile strength could forecast the hair damages
depending on the treatment condition, and the elongation was less, when
compared with bleaching hair, though showing constant changes according to
the treatment condition. Accordingly, the degree of damages could not be
forecast because of the inconstant ratio relationship.

4. The observations of hair surface through scanning microscopy showed the
formation of cuticle layer, though in a little blown-up state in the case of the
hair dyed with onion skin application, when compared with bleaching hair with
the completely dissolved cuticle layer.

5. In the case of TEWL, all of the groups showed significant increases(p

<0.05), when compared with the UVB + Onion Skin group, it decreased when

- xii -



compared with in the UVB group. The measured quantity of melanin and
erythema showed increases when compared with the UVB + Onion Skin group,
it decreased when compared with in the UVB group.

6. According to the measurement of SOD activity after the irradiation of
UVB, the UVB + Onion Skin group showed decreases in 72 hours, 120 hours
and 168 hours, all the groups showed decrease, when compared with in the
UVB group. The measurement of CAT activity showed decreases the UVB +
Onion Skin group, when compared with the control group and UVB group.

7. Light microscope(LM) observations indicated that the onion skin application
had an inflammation alleviation effect.

8. According to Scanning electron microscope(SEM) observations, the UVB
irradiation group showed a seemingly dry skin surface in 48 hours, the
formation of uneven scab in 72 hours, and the overlapped surface in the
irregular plate shape in 168 hours without any fine wrinkle. The UVB + Onion
Skin group showed the formation of many vacuole over the swellings of even
width in 72 hours, which appeared to have been made in the shape of emulsion
to make a kind of membrane and thereby vacuole, and fine wrinkles were
observed in 168 hours, though with a weak level of overlapping. Onion skins

were considered to allay the skin.

According to the above findings of experiments, the dyeing quality of the
hair dyes with onion skin application was excellent, the dyeing was also
feasible without mordants, and the use of Fe as the mordant increased dyeing
exhaustion more, which would make it an effective hair dye. In addition, the
treatment of onion skin on the skin of mice produced little free radicals on skin
tissue, which were removed quickly, relieving free radical stress, thus causing
less damages on skin and lessening the inflammation reactions. It supports the

effectiveness of onion skins on the skin irritability at the time of hair dye
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treatment.

These results of the experiments indicate that the natural pigment extracted

from onion skins can be actually used for hair dyeing from the viewpoints of

the dyeing quality and the skin treatment.
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oz HwH FHH YU Fojd AZ Furolth mkel 85~90 %E A,
FAE 1~6 m, Dol tF 100 m= RFzh 2717h cheFate], o] Riele 4w

o] Wt (melanin) A4 FH&FA oF 02~08 m)e] At ATH(H 5, 2001;

F, 2002 @32 ebs), 2006). Wel FEAD), B, F94, F WP, 77,
4, M2 5¢ AFAE $o¥ ATav, JAAEEA dDsk dFBA0IAA

99, matrix)®] 1 : 0.8 H&=Z Hol vt 24 999 & AE= CMCY 2%

o
2
2
ALy
)
o
f
=)
.
<
ko)
D
ko]
jp
o,
o
-~
=
)
2
rO
o
Ho
o
i3
u
=
e
i)
2
o
ol
2
rO
ilh)
%

obo] WAl 2E i, B A& A nAANN P Be 9FL W
Wb gl A FasA tRelderd Rioth(d B, 2001 ¥, 200% &
2003; 41, 2004; 7, 2005; k=2 3sF3] | 2006).

Bz mulo] FA B FE(vacuole)E 7R Y= ZEtE AER Y

£ gham Qo weo due @k mel A6 o 1/3~1/44EE AX 5w

719435k vl §le Aoz 48 A Jdth(Dawber er @/, 1970, Wall er al, 1974,
5, 2000, A %, 2001, & %, 2003; °], 2003).

ke gl o]l ol Agkele] 80~90 %, el 10~15 %, W MA7}
3~6 %, A Aol 1~8 %, " HFUAE 06 % T ATz Ho AYBirch er &,
2001, Gorman er a/, 2001; 7, 2005). E&ox AHL& 7|5 e} Fx2AZ

o

(structural lipid), W+-#] & (internal lipid), =7 #| & (polar lipid)= F5 =4 ol &
2 g R A B = FA 9 I FARSEE o] ¥ e A Hure mwk
’J (hydrophobic)e] JHlZ fFAste] 9 o]lEde FUS WA 3 FhH(Kreplak et

al., 2001; 7 %, 2001; = 5, 2003; Wolfram, 2003; °], 2006).

o
Mg

=
B>

o~
T

N

_3_



)
Mﬂ
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=

1990;

& comaish, 1970, Tobin et a/,

t}(Dawber

s

% 3} (weathering) 2} 1L

2000; Chang, 2003; Chang ef a/,

&

Georgales e a/, 1993, Hong es a/, 2000;

17ro

7K
70
N
<

o

il

1, 2005).

2005;

4

N

o}
M

~o

£l

o

N

e

o)

ul
=

5

g 3kA = o] (Rook, 1997), A=t

H }(Santos er a/,

FAI

S

B A
(2001), A (2001), 7+ (2003)%= LLute]

o]

)?)]'

H4A w4 A A
(1998), 41 (1998), 4 (2000),

3 A1

I

o

oJ
ez

)
-

&

2004).

3

ki3

Toll A ko] T}

# (1998), #

B

=

o

0

o

Tor

(2000), ©]

=%
[¢]

beach.

S

oF7] A zlttar

kel
Hn

o

Tor

el

qr
st
Njo

o)
_=

(2001), A (2002)> =& Hw

O
Aqr

g s

[e}}
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A7F A7) 2
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14 2]

[e]
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F 93 3 (Sgsted

Hual s

291 9]

SRR
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1=

ofe] 7}

WE Al
129} b Alzbe] o

%

1
T

ol 1A

g Aol A

&

ol

M

4

X 9] DNA

2
=1

% 4] of

Hsted H, 2004), ™ 2]

v 2]

191 tH(Cho, 2003).

S

1 DNA

9]

ol A} O
= 71w

A=A o

3

6\;]1—

o i A 9}
5 A

B

le;
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’

ol

(2004)

2

(2003),

3

BA7F 3

ez}
™

il

)

o] (2003), *+ (2007)
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gl
73

el

7k o

=
=3

CE R

o]

b7

[

2003). Zwjol A

]

s, 2001, 4,

p==

skl ko], 1995;

S

=1k

K

o
X
=
ali
it
N

A
T

o @) 2} W] 2~ (Elizabeth) © %9

R

.

s, 2004; HF, 2005). 1641 7] el

=%

el

A A T

13
=

dl, &

= o9

ol

ki3

A<

7t

WA

o
LO

TF
mj)

X
ol 7

L

bl
=

°

=

=

fm) et 71

B

HAl vhERe AL

T (H

°

2
Lo o] A

o

o] A &

SATH(SE, 2004).

o g2 AL5E Ao

l':
24 A =07 A

2003).
Thel =2 o) Al (Gaie AL AL ol 7HA 2

)

H,

]

2002;

[e]

Wi v go 2 n

Al g

=

o,

A}
2}

el

o
2

o
Ho

it
e

)

o
jasl

e
e

=

=

SIR=1
3 A (total fashion)3}

o ol
o

=

]

Ry

TAX E

°

3}

ATH(E, 2007).
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o

ge wWe sEw

b gtk whebl, e
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A
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o] & (metallic dyes),

o & (vegetable dyes), T4

¢ = (synthetic dyes)Z & F ¥ tH(Openshaw, 1995).

&

BH
el

Ar

ol o =

o 2 3}, ¥yl (walnut), 21t al(indigo), 7FE v} (camomile)

Q1A ol

L

R

g o]

L

R

B

)
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el
qr
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L FARL U 72 g, J224E A(pyrogallic acid) 12 g, 342 (copper sulfate)
8 g, 7% AlolUE(burnt sienna) 8 gl & A xH BTS nL4z AZsA 7)o
ko] =x gl o] &9 ARAY WEAQ AIES TEE AR FAHOE
2bF 3l A Al oy gol MEE TAEE JHAL Uk dA =2 gl 7}
A wol] AL Ye AL TAH d5=2 AL d=u(azo dyes)d A d=w
(temporary dyes), UEZ % & (nitro dyes)? W72 9 E(semipermanent dyes),
g} o 8 (para dyes)¢! 9% o E(permanent dyes)’} AF& o] x| gitl. A
Aol 749 1863 & EZwH(Hoffman)ol| 93] ¥ % o] PPD(para-phenylendiamine)

7b 1883W0] HofAok mu Aol AT F drkis Aol muHwA 2w o4

2
it

Aol HAE 7t A HATHHA T, 2004; 3, 2005). 19250 Z ko FAlgr A

it

(Euge’'ne Schueller)o] 93] Mmool 20471 SRl  FA3 44 (hydrogen
peroxide, H202)E AFstAl= g FEA 7} FF3F Hol L5d7bA AMEHo A 3l
S (Corbett, 1998), 22 Ale= g X &4 95 2= digk ZA47F Al 7]
o olth

5 (skin)= AL 7 Q]S EAsts 7|Hor o2 7HA 7l dA v
B (skin barrier)?] Q&L F (o] =, 2004), Tk A TSI ke u po
TZxY 2AAR ofFolA 9, Ay AF F WAL o 16~-18 w', FAE &

JT_JZ_
A, A 2d, A9 M (ultraviolet, UV), Altolv %ol =24 - 313t4 A3 &

<
wrojul J5S Fete 7|dolgl & 4 3t (Landmann, 1986; Wertz e @/, 1989;
Rawlings es a/, 2000; ©] %, 2004; 7, 2005). I FP-Z 2L Q= AHE A E

% (epidermis layer), %3] % (dermis layer), ¥ &} % % % (subcutaneous layer) . 2 1}

= 4 Y o)F mYEL A% 30 E£AdE 02 F7 003 mm~1 mm
groln, 3ol A3 Wa) NRE W= T dn Aok T, AR v

o] S A 7Y FiEom IR wBoAE 71 Wol dFHAAE FiEolVE
olt}, E ¥ FL 78 F(straum corneum), ¥ HF(stratum granulosum, granular layer),

= % (stratum spinosum, spinous layer), 7| A % (stratum basale, basale layer) 2

_6_



= T 3

ZIANAE HA2HFA A T2 10~2059 HY AEZ FAZE 10 mm, F 40
%9 @A 40 %o FE, 10~20 %o AHEA=2 FA(Elias er @/, 1977; ©] %,
2004)5] =9l ZH & Al 3 (corneocyte) & M AEZF A A (intercellular lipid)2 3] F9] A4

e FRET. olek 22 R Y Ve 4d Axgdy 258 =45

TS WA= T8 JiFelgta & 4 Jduk(eF &, 1998, Rawlings es 4/,
2000; Bouwstra ez a/, 2000; Zhai er a/, 2002; °©] %, 2004; 7, 2005). =3 7+
T2 39 AEY BT zZgo] o] A5S wow FAYAL, #He FHE F
Aezdd wdlE afdEnt ofyel Ao E4S olFau HER D A=
hof G (& 9] 3481 5]) 1994). whebA], 97 o] 21 do] gyt Hlo]Z UV &

2 A 4EZF £43 g4 x4 E S 2 (transopidermal
water loss : TEWL)o] F7FskAl ®uh(F, 1995, 2 5, 2000; A 5, 2000; o] %,
2004). ole1g zAd S R e 5o AFolv 4 F I E Ao dn

H

7HE geol AFgE AL e Aol AxvadEde 54 Wil

SR o] Foj XM (Rogiers, 1992), ¢olF XIE T3 FETde AHLFS T3 F
& ZAk(passive diffusion) o2 F99 % F% IF 2% P 7AdF FH9 %
AL T 9sted AAE(Nilsson, 1977; Fitzpatrick ez @/, 1993; Seruo er a/,
1995; Ghadially es @/, 1995; 1, 1995; ¥l 5, 1996; Pinnadoga es @/, 2000; ¢t &,
2007).

HHSFS 1359 FHoz HFYP 9 dolop= Jul AER o]Fojxl Fo7
AE Woll AlES L (keratohyalin)e] ZA et zZHd3 3o AAz A&y E=
Solth. &3 wupgelA A FgA FxstH, AExdd ZAdst AR 9
(keratohyaline granules)s 2§74 gtt}(o] &, 2004; == 23sk3] 2006).

o =

352 5~1059 v43d Mxz FA4% 7FA] A E(prickle cell) 7]17F wAaA

=

=] [e]
TES 9o

!

(desmosome)Z AAE o 9, 7IA T, FAXEZFolgtE 39, Al

_7_



i
o

HougE o R olFstwA wststAl wrh T, V) AFolA Eo] & Tk
o] gl FYel IS THetr wdlE wWiE, IF IJ2 35
of Fofsurj(d et F-28 3] 1994; Feingold, 1997, Leyden ez a/, 2002; v}, 2006;
g ek 3] 2006).

N5 299 HetToR 7]A ME(basal cel)E T4 2 Yt oo
MEZ 2712 7] A 9o (basement membrane zone, matrix ring)®A] 2z & A A
¥ (keratinocyte) 9t #HAIZ 32~ A E(Langerhans cell), 2t Al X (melanocyte cell),
W =22 A 3E(Merkel cell) 502 FAHAA vk, T3 M2 49 Al 19
AZE vbEo] W, A9FF9 5971469 BAREA 7] £xd =A 4
oh(o) ek H 38 5] 1994; &, 2004; ©] &, 2004; b= 2 E)

ozyy Je B

HE
rr

3], 2006).

UVE 3o wel UVAB20 nm~400 nm), UVB(280 nm~320 nm), UVC(200
nm~280 nm)2 Aol AW, UVCe i ATAMA F55ol Axol =<d)
A FEstrz 7] F9 AYALS UVAS UVBZ +A = oA =4 (Johanna er @/,
2004; 4, 2005), B ¥ F-o UV A A 22 3k A< WolA dFrtso] &
Uetd & Atk 53], UVBE d¥sdAxet 22 x99 wWas ooy i(Lavker
et al, 1980; = &, 1986; ¥, 1992), &7 A= Qg Ao g 54 =&

gk E Wldtye] &3l 23R 2R S (AMium cepa L) FHEEH)SOR
SEF(RZ)JH T Bofo] Hol T 1 B Sygax v gy Au o
AV7E A7) el 71, Aui e, S35 o2 Qlsto] FFol wlg- vk d A

Ao s Fukel Ao FaE wlasty] f4A Frh Mopalop A He A of AT o]

ASsta glow, ofZt g e HE2ZA 07t dakAetas sy A Ee dakA
v BwHEth(, 1997). e AEAR B ZEd vle F RHEA @n 5%

3
of goldtH v g 715 oA A5 = o] 719 A AACA s 9l

A2 T3 a7t 2gd a1y mEHE Bols

rlr
1>
ofo
2
it
T
o
Ak
i
L
1o
k1
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U wdel wEw BYnems ) £EWIE), HF( R G 3 el
A o, a3 Zse Pu, 550 I 4ye gou F2 s g
v AaAtsel o8 AshE ek, 1998). $elvbebel A

=l
5~6el F&et= FaANIE FRE ofFL dow, FSAHEEHA AE FES
ALstaie A7 EE Aotk FFoE vsE717F 9, A Fe 3FF
S uetell A= F2 A Aol AuiE=d, ¥t Mol Wzt W] A Q-
He] ~(vellow danverss)®?} €37
T 2% ol v, 1999).

Fote] 7128 ARy ud olFEY Telx Zuk EFd Fnr dFHe] 9

ﬁd
M
2
&
=2
>,
o
=
1%
r o
[
i)
[N
4
N
g
=
N
N
jab)
=
D
2

T Ao HWol A} JAZE oF 5000 oY Aow FHEr AANA 404
Feh Alke] Fokel A wEEtd froilEe] WE, wiEd A FoE HAka 7

Jfu

o 9, gete ] FHolA WHE FE Zhed UFE sl e XY
I Az wpsEol Yo oly] ~EE(Aristotle), 3|3 = 2}H 2 (Hippocrates), °F#
2~ E 3] 2~ (Aristophanes) 59 A Aol A S35 FAZ AR 7|5 & Fol &

T UTk(e], 1995; o, 2005).

ot

oz AHo®= Frha sFATHAL, 1981 ©], 1986). Fo B Aol = ()] T 4E
TR A5GaH)e S0E) 2 A5 E =2 BR)E Aol
v, =& el AN E Aetar 3 (flk) s S Caflskar W ok(r
o] H05) s Foly daws FGmstae A471(HE)E AW A H

thar 7)1 5akar lvh(s, 19815 Carper, 1989).

o
1

Fure] Eol B AFE F; Agol U Fv FEEL UFoT A§3H
%

9& WelE £ el YA, Fhsk sEe EHsel AR



Y FEEC] dAFuE JAG= B9t AANES ik 29U dva &
ATh(EE, 2000; O'Reilly ef @/, 2001). In vitrool A &g Al (allicin)& Z £ (calcium)
o olT& XAt i $HE Addrtii(Makheja e @/, 1990)st5 o™, &

Astd Al~H A9 SH 153 w33t
S—(allylthio) Al2=HI S At ¥ (Lawson ef @/, 1972). FIol= HEMW
B7} FHeto] GAwE How Ly A (alliinase)dgts &4 {0 <y
o] Htt. &Al& HER B Ajste] & g olvl (allithiamine)olets E4= W
sk, o] dEEolvle AUE Favt ARy dEA A, FA AdedE 3
A gorw HER B9 F5F FIAZIH(E 2000).

2 ale 8 Al 2~H 2 (cysteine) T &4

o

Fite] FEPAol BE ATE AURY BARYE 2P 2FLAAEIH 2
gE ATl e FRAS wad 2ot 1FFHATA hF FFBA ] Hrpa

R8T (Zohri, 1995). 38, &3t 93 FE2E2S EY, 24, A9 H7ste] 3
7 23E A Ay R A7 A7FE positive control HTtF oFd s qIE
Aoy 2 357 o vAEe] BT AEEHATUI A THE, 2006). AAE &
A

=do qFY A T& AL FHAEE S AET 29 AAME FHF2

i

ozt o177t 317.99 mg, HI 7t 420 mgo = oFzt LIyt 77w o] FHA® ol
FhHeka, Fu oFl =8kl AAA(dry scale)l A Mg F FEEAS BUoy
(2, 1999), =3 AAME] HAH= sz A4l slsvha ¥ skl th(Bando,
2007). BAA T WA (Escherichia coli), 2 A (Salmonella typhosa), 72
& (Stigella cvsentriae)®y =332 2 332 (staplyviococcus aureus) W) okodol] ok}
FEEZ 4% FEE FUbeW ol T AFo] A" s em (3, 2000),

oA Bk mpe e @ gt dd 82 HIIAY dd = Wdke] gl
S 8 oolyet 3, M=o £ coi®t S aureusES HEFdta 4w
H7belwl WA #9 AFo] Al AF FIE WAL & Aok Tk &

@ vhse geEld wohe B4 WAYW %% FEEAM BANE  methyl

o
A
i
it
o
offl
>
o

methanetiolsulfinate, propyl propaethiosulfinate®} thiosulfinateseh 31| A& A o]

_10_



= Ao 2 4dHA AT (Al-Dlaimy er &/, 1970). E=3H Su= AF o Folsto
FU vMAES A 23 dizdo vlste] v 3 =Ed g ok (bifidobacteria)7F 100
vl =4 JEbgt e Falwdd FE22Eg Y ol(clostridia)t WS wA YEE T &

Y (Hayes ez @/, 1987, Liu et a/, 1992; Pinto er a/,
1997). vtg 2 49 fFd & SFES v AFAAA A Y (forestomach tumor)

7} ¥ A% (pulmonary adenoma)e] 29482 ZFA(Sparnins es @/, 1986, 1988)%

Rom E3 %y oo A AYPAgdo] Tsol Ut 39U k(Philip R er @/, 2004)
S ol Efe &, dAY, FF5UAS FuAE FEdo] 2 FqF St F

I T g e A st adE Fiee Ao 4EAd dd
(Meta er a/, 1954, Herrmann, 1976, Hertog e/ a/, 1976; Frag er a/, 1989; Leighton er
al, 1992; Katiyar, 1993; Michael ez @/, 1993; Murota, 2007). %F3}ol = quercetin
4'-glucoside, quercetin 4’, 7-diglycoside, quercetin 3 ¢jo] o422 E ExZ g FAlo]=
(isorhamnetin monoglycoside), 7 ¥ & X = & ZA}o] =(kaempferol monoglycoside)
9 EgHxoluvt FxH o ki % th(Leighton ef @/, 1992; Slimestad ez a/, 2007).

G 9yl o 2RE #HEZAote] W JHHEES For @A o AbgE o] gt
o LfoME AqtE @A ARREal, A= Al 23 AAHA A%
G QulE FAg WHel H=E v g o] o] “dAFM (A YE) o] ek

o]

N e F3 o)uE $4 PR o3

-

E 52 gAsted Assgon, 2e Moz gasen

=



EAME Fate]l A A3t oh(u], 1999).
FAA ] MioE i Z2H wol=(flavonid)F7F e (Slimestad ef &/,
ofded 1 F e 80 %7F AA Yt F ZAbo] = (quercetin digleoside),

B %= g ZAFo] = (monoglycoside), #AA® o} = 2] & (quercetin aglycone (3,3',4',57
pentahydroxy flavon))o.2 FAE o] At 53], ME 73 3 9o ZgE=
(flavonol) ¥ aFo] ol ZEtR =29 53 % o]Ao] ol=& Z(aglycone) B 25~
65 %9 #AA " (quercetin)e] EI(Ong e o/, 1992)F At} U= =7], A, 9
9 5 ERE AZ 982 ASY el 5 M 2 A2 du 99 =
A2 Freko]l Wol 4~53 AR $¥ & F e dmolth(FI A, 2004 oI,

o

2005). AMELE Aok A Ao 57

QH
ﬁkfﬁH
Hﬂf\ cm\/[\H/
““‘rTﬁ( or

ar G

Figure 2. Quercetin(Ci5H1007).

3t8 FxoE dlo] =2 A H=(hydroxyquinone) T-F7F £ Ho] glo] HA o
Ao A mf d A 2 AFE-E = Al Cr, Fe 59 o2l 5&53 Z¥o]E(chelate)E FA
& o Aok wE A, ZA A9 A o] 9o Abgate wid Al wel o AMAE
et & v A A A (polychromic dye)® &Zelef Al mjAolA A4 Cu
ol olsfA FaA Fe wjdel oJair vAvt Hom GAHATt

et al, 1947). %3 9|3 A =

==

>

32
£
—~~
=
)
<
o)
=

b

AMR LS F2oM= 2ol o f4A F=51 90 C
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21 80~90 C, pH 474

A

A
ali

z]

e}
=4

q

S
A

=
=

B2
o

1
M

]_

a(F, 19925 %, 1995),

7
Njo

ok

ol

T ARNTR(E, 1995).

1

=

[e)

oS o
o =

o] w3 A=

N

LEEER

)
)

BH

-

)

=)

& vk aL

ol A
= 1

o =7

A% AlRTh A4 o]

SER P

ez, 1992).

S

g
(o]

=3
"o

Fo] 9

f!

-

37b vk

N

UV =t

=

A g el A

E7)
]

o
pul

=4

i A

y
0]

R

F 4 oF(Sarkr, 2004).

A

°
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“

e HA e A
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w

ol A

XA

A% vlg & Aol
712 % 9}

Fsh el H FEH Axt AwelA A"
AET A old A

=
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AA T 5
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=
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e

IR

e

AQel AT G e 69 244 Ad FHAGeIA AuE Aow

Aol 24 A A7IE = e A A2AN F AEE vs mdel

Bl
(2

AEE AAs, ols AT Fu 9y FEE] Axe 500 g9

of %< A %7](Barnstead co. Ltd., U.S.A)ol A +3 324 500 mE 7}35

M
Mo
B

o2
“
o
>

31205 Eo 100 CZ 71ddte] ANS FZ39u. 23" AN S G5 glass
filter2 fiteringdl®] Vacuum evaporator(Tokyo Rekakikai co. Ltd., Tokyo, Japan)
¥ %= % Freeze dryer(Ilshin Lab, Korea)Z o] &3dlo] A% & B

o] MirZ Fslo] AFE35 TH(Table 1).

oA go) Apge e w AW F o] (virgin hair : VH.2 7] dhHhEH dEE&

B
oluf thololE, A, dAS FHE hA 2 304 F=l of Aol 3] AAE

vz 2o 15 m A% 9ol RERH 15 mE AAGAG. o2 I @
o Age AR Adas] e 046 + 2 g¥ AT Aol A PR ~9

2

T F 1 m FAR e 22 Z(silicon)
o2 uAHFAL o] AFRELS A T 23+2 T, 5% 50 £5 %ol WALS]
991 B (powder type)e] 1AM AS} 6 %9 HAIFFAES AZX3AL7F B A
SR 12 W& E ZTgsle] 408 Ao 43 AA 8~9¢W AE & T R
Aol T AFER AMAHE TRTFE FA T AA dx A1 €4 B (bleaching

hair : BH.2 %7] $HE Ao A&39H(Table 2).

}:Ll
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Table 1. Powdered coloring matter extracted from the onion skin an dyeing

chart.
Heating extract of onion skin erythrohizon
(100 C / 120 min)
Filtering
(G5 glass Filter)
Vacuum Evaporator
(Tokyo Rikakikai Co., LTD.)
Freeze Dryer
(Ilshinlab, 5 m Torr, 3 days)
Dyeing
(hair) Mordanting
Concentration : 10~50 %, (50 % o.w.f / 60 C/ 40 min,
Washing ratio : 1 : 30, Non-modanted, A.a., Al,
pH 4 ~10, Fe, Cu
Temp. : 25~60 T, (post-modanted)
No. of dyeing frequencies : 1

J

Investigating and evaluating of dyeability
K/S value, CIE-LAB, HV/C value, SEM

J

Colorfastness measurement
(tensile strength, elongation, )
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Table 2. Surface color of hair used in this

experiment.

Hunter value

Munsell value

Hair
L a b H A\ C
Virgin
9.83 2.34 0.93 0.00 0.56 0.00 .
hair
Bleaching H ,J" i
71.18 453 32.19 0.774Y 6.96 492 b"‘w‘l‘jy‘"‘“
hair U

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)

HV/C : H(hue)V (value)/C(chroma)
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B2 (F)Ugt vlo] e A(FA T, Korea)oll A Ak, &

wort v AT 557 E C57BLA 4 AWHAE T8t polycarbonate cage?l
3l

gus

Hol 15U HA A (2% 23 £ 2 C, % 50 + 5 %)= AN A4

ut

animal cage(HB- 404AS)°ll A #8171 § 1824 + 2 go] AFAE Aol AHE35HS

O Ad7 = Holes AR () v =(d

4. A%

B Ao Alg9d A do g2 Alum((ApSOs)s;, Al %338k Korea), Acetic acid,

glacial(CH3COOH, Shinyo Pure Chemicals CO, Ltd.), Copper Acetate((CH3COO); -
Cu - H.O, Junsei Chemical CO, Ltd.), Ferrous Sulfate(Iron(Il) sulfate
hepta-hydrat(FeSO4 « 7H20)-Samchun Pure Chemical CO, Ltd.), Sodium Chloride,
Sodium Hydroxide, Sodium Phosphate monobasic, dibasice Sigma A% (USA),
Glutaraldehyde, Osmium Tetroxide(OsO4), Sodium Cacodylate, Sodium Citrate<
EMS A ¥ (USA)S, Ethanol, Methanol, Xylene E. Merk A% (Germany)<,

Propylene oxidei= Aldrich A3 (Germany), Hydrochloric Acid(HCI) & 7]€} A]¢F

L Sigmarb(USA)Y EF =& 139 A YS AH433.
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odde] A 209 YHES 53 ZoH(Table 3). @Ml AFEd &2 pH
7090 AT A 3 3AF R g el FEF Y MAE ARRE
o] IR Dyeing Machine(Heung Shin Tester HS-101, Korea)
10309 &uleA F% 50 % ow.fel 60 T 55 7tste] 4021 dAg %

FAEE] A dEZAIAC &, A, 2%, F%, pH, A Ao w2 d48S
3}

Zst7] Sal AR A 20, 40, 60, =%=9 A4 25 C, 40 T, 60 TellA,

= o

g

FEo A$ 10 % ow.f, 30 % owdf, 50 % owifolA, pHY 4% pH 4, pH 6, pH
8, pH 10014 dMs et vlgd A= non-mordant(©] & non.2. & X% 7]3), Acetic acid
(o] & Aa.® %E7]%), aluminum acetate(o]F AlZ X 7]3H), Iron(Il) sulfate(o]F

Fe®Z %7|3%), Copper Acetate(o]% CuZ ZE7|3HE AL &3] Z+Z A8 2 A

o 4 %S Argetgon 302 Fujgdsle] A AE
b. 4 &%F A (Dyeing exhaustion)

A2 2E(K/S)S MAA(JX-777, Color Techno System Corporation, Japan)® A
maxol A AP RS F9 WALSE S ZA ko] Kubelka-Munk 2jel 93] 4F= st3d

g

B Ae ge 2o

K/S = (1 - R)*2R

K : dAE 9 &334 <9 (adsorption coefficient)
S . JAE ] AFgHA S (scattering coefficient)
R : X WAL (reflectance)
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c. UM FA(Surface color)

2ol g Ae AIA(JX-777, Color Techno System Corporation, Japan)E
o] &3te] CIE LAB A2 9ofste] W A4 L, Mx AFA a, b g3 Azt

AE o2 FAeAv 3 A3 XY, Z o258 YH L a b @S AbEdte A

L = 116(Y/Y)"” - 16,

500 [ (X/X)"? = (Y/Y," ],
b =200 [ (YY" - (/20" ],
ABq, = [ (AL)+(da)® + (4b)* 17
&, X/Xn, Y/Ya, Z/Z,>0.008856

a

of W Xn Yo, Zo 3254 X, Y, 22 743 EAMN Fd 2WEte] gy
o] 3A=A2A Yn = 1009 71&38 5

A, AE B g AT dgA e mE WY AMAA AL @G 4
L=Li-Loolt. o]l L,¢ L1 BH.¢ A%, 4= e
UERTH B oa & AA/5A ARg AFE b v FA/AN ARE A5E vl
o dEEdard KS A 00620l o& A" AR w58 Munsell 347 ol A
H(Hue)V(Value)/C(Chroma) k< MatAIE o] &3te] dojxl L, a, b2HE AH=3}
AT,

_19_
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Table 3. Experimental conditions of dyeing by onion skin extracts.

Materials Experiment

Amount and
concentration Washing

Dyeing

Dyeing

Kind of mordants

of dyes ratio temp.(C) period(min.)
(% o.w.f.)
Dyeing period 50 1:30 6.23 60 20, 40, 60 Non-mordant
Dyeing temp. 50 1:30 6.23 25, 40, 60 40 Non-mordant
Concentration
) 10 , 30, 50 1: 30 6.23 60 40 Non-mordant
Onion of dyeing soln.
skin
Dyeing pH 50 1:30 4,6, 8 10 60 40 Non-mordant
Non-mordant,
Kind of mordants 50 1: 30 6.28 60 40 A.a., Al, Fe, Cu

(post-mordanted)




S
rO
2~

A7 X % (Tensile strength & Elongation)

dA makel YA el WstE dolry] fsto] el A7) T (tensile

strength)2} A1 % & (elongation)®] =42 Rheometer(CR-300, Sun Scientific. Co.

Ltd, Japan)E Ag3dte] tizoy AP SA4sn 2 A3 e vasg. o
=4 21 Agdol 5 amE UL, 4 FEE 20 mm/min®®E o

2 s 103 S A Hdgs oA

4

FARAENAA BRe et 4w

!
>
ol
ofo
td
i
ol
N
L
A0
1%
off
e
o
4z
Me

S 5 mE AE ZT Specinenmount®] $HHEH O ZE

fo e
ol
=
—
@]
]
(@)
o
Q)
=
[©)
>—1
il
OFO
ot
=
2
oo
(]

Specinenmount®] H2d B Ty o g Ty
mm FA 2 10+3F gold coatingdt Tk FAFHA A& ¥ 7 (Hitachi S-48007%, Japan)<

Abgste] 50 KV i WS Fogsto] #EEa)

T 3 T ol & ThAl 244]%Y, 48AIZE, T2A1%F, 1204 3F, 1684 b 0.8 Ll o
Zh % 107 & AFEskgith UVBE XAFsH7] &% dell 8 A8 Al R7](Oster
Model 5-50 Clipper, USA)Z AF #jF9 & 3em x 3em9 72 A AN L
™, UVB + Onion skini ol 2% "ol AAR wjio] s oy g o] &35t
3]

\]

X

o ¥ d (emulsion) 2.2 A Z3dte] EXAzE 14 24 2% 1< 7y 02 g&
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b, A9 M ZA

UVB A9 39L& 302 nm %9 UVBE WE3%= lamp(Sankyo denki,
Japan)E AF&3t . UVB ZAF 315 A w8 AR 3 AFHE ol g3l AdF

ES AA ek - A G UVB ZAE cageo] ¥& 3 A 23 v 0.23 mW/sec

pud

lo
g
o

o2 = 800 mJ/arg ZFASAY. UV

flo

es
ot

¥ UV Light meter
(YK-34UV + CA-06, Taiwan)® Z4at9.0m Al A ZaA9 A7 wiele 7

g= 9F 30 em=E 3
c. emulsion A X

A vHe =X 5 fsto] AR F5 7H a¥A Q0 O/Wloil in water)

1 o]
olEA(H 5, 1991; &, 2006)F el = =l o oku 9y FZFE(Table 1) 0.5 %
E #H7tste Al x3E9 Y (Table 4).
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Table 4. Composition 0.5 % onion skin emulsion.

Classification Ingredients Dose
Jojoba oil(softener) 10 g

Oil Avocado oil(softener) 5g¢g
stratum Cetostearyl alcohol(thickner) 15 ¢g
Sorbitan olivate(emulsifier) 40 g

Distilled water 69 g
Glycerin(humectant) 7¢g

Water stratum | Grapefruits seed extract conceutrate(antiseptic) g
Sodium hyaluronate(humectant) g

Onion skin extract 05 g

Total 100 ¢
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d BEYFEZEYE =A (Transepidermal water loss - TEWL)

AEYFEZDY =AL Tewameter TM 300(Courage + Khazaka electronic
GmbH(Mathias, Germany)& °]&3at o™, 54 A A%+ 23 £ 2 C, AUs

e 50 £ 5 %= FAANZ F2FF A4 oA AR AF wiE 9T 3

yRFH FR&EAFZ] = A= open chamber ¢holl Aol 4k A (FEo]
/AL = FAAF xom & IFEEA x QT FE7IEE / 5 3EH o Z S E
4 ¥XJEZA AZ)E EUZ ¢ g/ m/hE FA ¢ Courage + Khazaka
electronic GmbH(Mathias, Germany)AF2] 7174 AF&%¥o] wlz} =AW ik I
oA b, B S Ao FolA stoH, @3 FAHWH g

tEe AoA BA dAsHA

—

e. At %k ZTuktx4= =A (Melanin value & Erythema index)

Mexnmeter MX18(Courage + Khazaka electronic GmbH(Mathias, Germany)<
o] gato] Wehud Fue Z4a

© 50 £ 5 %= FAANN F2FF B4 =AM ARG AH wiH 9F 3

™
ol

U, 24 A AYLEE= 23+ 2 C, AUsE

32
rlr

’

x 3 mE ZARAL shol AWRYT. FANE @ ZARI T 1092 ZH5o]

BEgor vehnlch Webdy 9 7 2w 4R AEdd gEAd @
o e
244 E FH/MAE JBow @ 247 tE Azd ARF 3TF F4

DA zE debd s @A A (hemoglobin) o] a3t Raxzo] o3 AAHCG. 7]E
o Mz =4 AH]Ql Chromameter(CR-300, Minolta, Japan)i= 3]%-o HFALE

=AY 52 ETEY 3349 B gz 3 sigets L, a, bt =4
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(52 bilirubin)ol] WSt M2 & 3F9 FARE 2= FAd(Hole=) 16707}
Agd oz wxd AAM probeE 5o R = =4 7|W(nharrow-band reflectance

%)
ko]
D
o
g
=
[©]
ko]
=
o
=
o
=
D
=
.
o
38
D
o¥)
w
c
=
D
=
@]
=
<
o
>~
-

wo g szeo] YgHol glo] W¥ 4% A% G A4 AvE Asv)
Fe% gl vk 4 Ade WP AT A5 12 ol index value

(melanin, erythema)® 3 A%
2 HWuHel dolx A5 wE gyAAd HFHd AnE A P 9y

(Yoshimura ez @/ 2001; Hueley ez @/, 2002; Christian, 2003; Manuskiatti ez @/ 2003).

A& JR1E -80 Col B#AT7 02 g8 FAS & & gl zxxo dAxz

AE o] g3te] wWxlo] Zo} B wkEo] 4ufEFe]l 025 M sucrose(50 mM

o
fol
B>
iic]
oX,
=
AN
ol
=
>~
>
oo
_0|L
2
Auj
aV)
_i Jar)
i)
ol
o
flo
os]
w
=
o
@]
=
=]
@)
w0
(@}
=
c
=)
=B
o
c
S
2
i

32U A183he] Bradford (1976) B o) e %7489
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g zHeo uMd AHHFS Lowry 5 (1951)9 ¥l wEl bovine serum

o

o
e

S

5

o
=3
M\
o
o
fitl
>
oo
ol
2
|\
o
ol
2
ui

AN E 20 wA FHska 7)ol 1.0
% SDS &4& A7 24 w % 16 WE EFstaL, THFFEM 240 w2 160 pl7F
HEE sAA2e 2 8tk A E &4 15 w, 20 wE HM FHTE 80
&5 pbA g il s A ZIT o] 7)o HEZ- A2k (0.5 % copper sulfate solution : 1.0 %
sodium tartrate solution : 2.0 % sodium carbonate solution = 0.5 : 05 : 49, v/v)

2 10 M4 A7hstel TSI AL 0ET AR

&to] 525 nmelX FFEE FAS EE HAFEAdl sto] duiEo] Ek(mg

protein/ml fraction)& 7% %3} %3 t}.

(3) Wz Fas £k BYE 53

1

SOD &4 <& Beauchamp and Fridovich (1971)¢] ®rsol wgl 50mM carbonic
buffer (pH 10.2), 0.1 mM EDTA, 0.ImM Xanthine, 0.025mM nitroblue tetrazolium
ada FEHo] TEEH LANE 25Co|A 1087 w3 A A AP xanthine oxidase

(3.3+10° mM)E 7kl 3 550 nmoll A NBTe 2489 A=S =439}

~

SOD &4 =% (Superoxide dismutase activity : SOD activity)

SOD activity (units / mg protein) = AA 570/min x dilution factor x 1,000

2) CAT &4 =A(Catalase activity : CAT activity)
CAT X2 Aebi (1983) ¥wo)] uwal 50 mM potassium phosphate(pH 7.0)9l
10 mM H:0:9F F=9S 7} & 240 nmol A 287+ F3 % W3ts #zeg
1

olwf 1& F¢tel 1 uMe] H202& #allst= &4 4S5 1 unite® &3t

AA 570/min x dilution factor
CAT activity (units / mg protein) = x 1,000
2 x 436
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(1) Fdn A2 A2 (Light microscope : LM)

FetdAn A HFE Sste] AHY IFxAS dHE] 10 % normal buffered
formalin(NBF)oll 24A13F 24 & FA 3 AZES A9 ethanol 7% 4
=2 70 %, 80 %, 90 %, 95 %, 100 %= E43FAh. Xylenes o] &3 FH3}
A7l & paraffin FFAAHS AA AF paraffinel] Ev] k. Paraffin blockS
microtomes ©] &3t 4~5 m= YA S, hematoxylin-eosin(H & E) ¢ A3}

of Be@u G oz Baasr)

(2) FAAAAN A A B2 (Scanning electron microscope : SEM)

FAEAA AN A A BFZS 9ot AHY IAFEAS AEGA 4 x 1 x 4 2
719 ZAgEo=R MAI F 25 % Glutaraldehyde(4 C, pH 74, 01 M
Cacodylate buffer)8& oAl 2A17F A g = 0.1 M Cacodylate buffer= 207t
33 Ax FAF F 1 % Osmium tetoroxide(4 C, pH 7.4, 0.1 M cacodylate

buffer) Aol A 247t A% FuAs, Fugstel AsE ARE5L QA

Ethanol #% 50 %, 60 %, 70 %, 90 %, 95 %, 100 %9 dFsco= EFA7

ofl
m
o
N
i)
o
o
Y

isoamyl acetate® 203t X &3} h o] & liquid COq0ll ¢
2 aluminum studel A st ¢F 20 nme] gold ion particle® coating*l AA FA}
AA# v 7% (Hitachi S-4800%, Japan)2 = 3.0 kV=2 I H =2 THS #HYsle] &

sl
i AR

SPSSWIN A Z=a8g o] §sto] T-testz &AL, FoFE2 P<0.059]
st= skl
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=
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k&
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=
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=

Al 299607 =

20
X0

B

p

o

Al a, b

~q

ol 2

=
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Table 5. Effects of dyeing periods used extracts of onion skin on the surface color of human hair.

Hunter value Munsell value
Time
(min) AE L a b H v C
20 15.39 56.20 7.87 33.32 9.75YR 5.45 5.29
40 22.42 49.05 7.01 29.59 10.00YR 476 4.63
60 23.68 47.85 7.88 29.96 9.16YR 4.64 476

AE : color difference

Lab(value of color tone) : L(lightness)+a(red)—-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)

Y, YR @ Y(yellow), YR(yellowish red)
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21
20 40 60

Dyeing time. (min)

Figure 3. Dyeability of dyeing periods used from extracts of onion skin

/ 20 min, 40 min, 60 min (60 C, 50 % o.w.f., pH 6.23, non-mordant).
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Figure 4. Color difference(4E) used extracts of onion skin

/ 20 min, 40 min, 60 min (60 C, 50 % o.w.f., pH 6.23, non-mordant).
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Figure 5. Lab graph(human hair) against extracts of onion skin

/ 20 min, 40 min, 60 min (60 C, 50 % o.w.f., pH 6.23, non-mordant).
AE : color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)

HV/C : H(hue), V(value), C(chroma)

Y, YR @ Y(yellow), YR(yellowish red)
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=
F& AR oS53 ZoH(Table 6). K/S #te] ®¥stE 400 molA =S4 A3,
25 CTollA 40 €9 &% W3d A K/S gol A F7r8%a, 60 Coll A= oFzk 7t
Aot Ao WstE Holx ¢ Ao Hol <y o¥ FHE dF HF
= 40 T A=olA o] Folds & & AN (Fig. 6). FHRALES G A 7lo] F

ZpEeE AA s A wAbEo] Fasts AE = 7 AT (Fig. 19). 4E

e G 2% 25 CollA @A A 1114, 40 CTollA AT A5 1797, 60 C
ol A A

I A 20692 @Rl mE UM Wse SRt Aedes JE
73

)
b

=7}3sl Atk (Table 6, Fig. 7). %3 Hunter %<
2 25 TolA 6132, 40 ColA 53.26, 60 CeolA] 50.74=
AFAAG. 54 AME YEW = a ghel W Wsle AA wrgko

ol Al 866, 40 CollAl 525 60 ColA 74625 ‘rebwEar, A3 NS vedE
]_

rlr

e ¥ Wste= 25 C, 40 C, 60 CAlA 27 3532, 31.16, 30912 =*%=~7
STE G Wgor ol Fst it Munsell oA A4S YeErll= H

¢ 60 TolA Z+zt 940YR¥ 9.88YRS &AM Ad= detwtom, 40 TollA
1.00Y¢ &4 Ad= vyt 925 Uels V 32 @Al Aades
ol i, AEE YEtdl= C g2 Ay A e wel 25 TeollA 569, 40 C ol A
475, 60 ColA 487 25 ColA Aol BrolATH(Table 6, Fig. 8).

AR ARRE Hel dH 9 FF AALE o83t 259 Wt ©E &
W dA Al EEAE 40 CollA S Algolom Vg Algho] A 3 Elol| whep
oo o A A Fgoew, H @ C o A5 25 CelA 7H4 gha ¥

o A Rowm ey
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Table 6. Effects of dyeing temperature used extracts of onion skin on the surface color of human hair.

Hunter value Munsell value
Temperature
() JE L a b H v C
25 11.14 61.32 8.66 35.32 9.40YR 5.96 5.69
40 17.97 53.26 5.25 31.16 1.00Y 5.17 4.75
60 20.69 50.74 7.46 30.91 9.83YR 4.92 4.87

AE @ color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)

Y, YR @ Y(yellow), YR(yellowish red)
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Figure 6. Dyeability of dyeing temperature used from extracts of onion skin

/25 T, 40 C, 60 C (40 min, 50 % o.w.f., pH 6.23, non-mordant).

25 1
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Color difference (AJE)

25 40 60
Dyeing temperature. (C)

Figure 7. Color difference(4E) used extracts of onion skin

/25 C, 40 C, 60 C (40 min, 50 % o.w.f., pH 6.23, non—-mordant).
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25T
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&

Figure 8. Lab graph(human hair) against extracts of onion skin
/25 C, 40 C, 60 C (40 min, 50 % o.w.f., pH 6.23, non-mordant).

AE : color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)

Y, YR : Y(yellow), YR(yellowish red)
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=

T AHRd o5 Zoh(Table 7). K/S @2 A9 $&7l F71Ed+5 K/S
#E A F7FelH L (Fig. 9), 400 nm~700 mmoll Al F4 3 T HRAIE S A4

= A gpAel AAAM wAbE o] HAasteE e B o U
t(Fig. 19). 4E %2> Tx7F 7255 4E fx 24 dEd 10 % ow.foll A
597019 Aol 30 % ow.folA 11.192 oF 2] HXeo] zo]E YEW AL, 50
% ow.fol A= 126608 10 % ow.folAl 30 % ow.fY F% W3t A A F
7F e d o (Fig. 10). L @& w7 S71g el wet 66.01~59.48%2 3 of F4]
Ha, 4 545 Yeld &= a g9 45 10 % owfolA 7.31, 30 % o.w.f.ol
Al 5112 A Ado]l ZAsH7E 50 % ow.folA 887= ThA] A A A Lo
S7bet vk e, A AAS Yl b gk A+ 94 30 % ow.follA
A Ado] kgt ZAFTTF 50 % ow.foll A 3428% thA] FFSEA T H g
< 10 % ow.f.ol A 9.61YRS A2 AL, 30 % ow.f.olA 0.45Y9] S} of A
50 % ow.f. FXolA = 9.25YRY M Ald= Wttt Vg 47 643,
589, 5782 F&7} S7tETFE ofFHYH L, C k2 531, 445, 55605 50 %
ow.follA 7} A UElsEth(Table 7, Fig. 11).
AP ARE Hol vEVl SUMEFE ZWARE FUkEdon, &4 34

ALz A2 A 30 % owfe] w=7F 34 Ao Alm
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Table 7. Effects of dyeing solution concentrations used extracts of onion skin on the surface color of

human hair.

Hunter value Munsell value
Concentration
0,
(% o.w.f.) JE L A b o v C
10 5.97 66.01 7.31 33.25 961YR 6.43 5.31
30 11.19 60.61 5.11 28.56 0.45Y 5.89 4.45
50 12.66 59.48 8.87 34.28 9.25YR 578 5.56

AE : color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)

Y, YR @ Y(yellow), YR(yellowish red)
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Figure 9. Dyeability of dyeing solution concentrations used from extracts of
onion skin
/ 10 % o.w.f., 30 % o.w.f.,, 50 % o.w.f. (40 min, 60 C, pH 6.23,

non-mordant).
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Figure 10. Color difference(4E) used extracts of onion skin
/ 10 % ow.f., 30 % o.w.f., 50 % o.w.f. (40 min, 60 C, pH 6.23,

non-mordant).
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Figure 11. Lab graph(human hair) against extracts of onion skin
/ 10 % owddt., 30 % ow.t, 50 % o.w.f. (40 min, 60 C, pH 6.23,
non-mordant).

AE : color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)
Y, YR : Y(yellow), YR(yellowish red)
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Table 8. Effects of dyeing pH used extracts of onion skin on the surface color of human hair.

Hunter value Munsell value
Dyeing
pH

AE L a b H \Y% C

4 19.91 51.46 7.19 32.54 0.20Y 4.99 5.07

6 19.14 52.34 7.15 30.10 9.88YR 5.08 476

8 11.21 60.33 7.28 31.72 9.70YR 5.86 5.07
I
10 9.23 62.07 5.81 31.57 0.36Y 6.04 493 u‘!\&;y/}‘
WAV

AE : color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)

Y, YR @ Y(yellow), YR(yellowish red)
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Figure 12. Dyeability of dyeing pH used from extracts of onion skin
/ pH 4, pH 6, pH 8, pH 10 (40 min, 60 C, 50 % o.w.f., non-mordant).
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Figure 13. Color difference(4E) used extracts of onion skin

/ pH 4, pH 6, pH 8, pH 10 (40 min, 60 C, 50 % o.w.f., non-mordant).
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Figure 14. Lab graph(human hair) against extracts of onion skin
/ pH 4, pH 6, pH 8, pH 10 (40 min, 60 C, 50 % o.w.f., non-mordant).

AE : color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)
Y, YR @ Y(yellow), YR(yellowish red)
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A vebgtow | Fujde WErl 4832 M =9k, AxE Ale] 57302 1A
= YEr o (Table 9, Fig. 17).
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Table 9. Effects of dyeing methods used extracts of onion skin on the surface color of human hair.

Hunter value Munsell value
Mordant
AE L a b H A% C
Non-
21.18 50.35 7.46 29.85 9.75YR 4.88 473
mordanted

A.a. 21.64 50.16 491 27.09 0.85Y 4.86 414

Al 24.64 4742 5.29 38.69 1 1.80Y 4.60 573

Cu 33.57 37.96 2.22 27.94 3.08Y 3.69 411

Fe 58.99 17.56 0.38 7.95 4.28Y 1.70 1.28 .

AE : color difference

Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)

Y, YR @ Y(yellow), YR(yellowish red)
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Figure 15. Dyeability of dyeing methods used from extracts of onion skin

/ non-mordant, A.a., Al, Fe, Cu (40 min, 60 C, 50 % o.w.f., pH, 6.23).
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Figure 16. Color difference(4E) used extracts of onion skin

/ non-mordant, A.a., Al, Fe, Cu (40 min, 60 C, 50 % o.w.f., pH, 6.23).
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Figure 17. Color difference(4E) against extracts of onion skin
/ non-mordant, A.a., Al, Fe, Cu (40 min, 60 C, 50 % o.w.f., pH, 6.23).
AE : color difference
Lab(value of color tone) : L(lightness)+a(red)-a(green)/+b(yellow)-b(blue)
HV/C : H(hue), V(value), C(chroma)
Y, YR @ Y(yellow), YR(yellowish red)
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o) Iy o
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Figure 18. Picture of dyeing hair used from extracts of onion skin / time,

temperature, concentration, pH and mordant.
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Figure 19. Reflectance against extracts of onion skin / time, temperature, concentration, pH and mordant.
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Table 10. Tensile strength extracts of onion skin / time, temperature concentration,

pH and mordant.

Tensile strength (g/cnf),

Virgin hair 11,670 + 1,034
Bleaching hair 9,060 = 934.34

20 10,020 + 2,182

Time (min) 40 10,150 + 1,094
60 7,233 + 1,138"

25 11,190 + 868.5

Temperature (TC) 40 10,833 + 1,729
60 11,633 + 1,867

10 9,363 + 1,849

Concentration .
30 9,488 + 1,604

(% o.w.f.)
50 9,622 + 1,376

4 9,088 + 1,057

6 8922 + 1,117

pH

8 8,667 £ 2,233

10 8,500 = 1,764

Non-mordant 10,700 = 2,087

A.a. 7230 + 939.3"

Mordant Al 10,211 + 1516°
Fe 9,850 + 928.9"
Cu 12,044 + 1,467

All values are average + S.D
*P < 0.05 against Virgin hair
#xP < (0.05 against Bleaching hair.jui
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Table 11. Elongation extracts of onion skin / time, temperature, concentration,

pH and mordant.

Elongation (%)

Virgin hair 28.97 £ 391
Bleaching hair 38.09 £ 2.20
20 31.65 = 2.70
Time .
40 33.04 + 2.82
(min) .
60 3256 £ 213
25 33.99 + 213"
Temperature

) 40 31.75 + 2.72

(C)
60 34.06 + 0.94
10 31.87 = 0.79

Concentration

30 31.71 = 2.00
(% o.w.f.) .
50 3183 + 1.87
4 34.01 + 2.33
6 3241 + 1.85
pH .
8 3255 + 2.89
10 33.73 + 250"
Non-mordant 3368 + 2977
A.a. 30.38 + 7.70"
Mordant Al 33.09 + 2.60"
Fe 33.14 + 246"
Cu 3461 + 1.33

All values are average + S.D
*P < 0.05 against Virgin hair
#xP < (0.05 against Bleaching hair
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Figure 21. Effect extracts of onion skin coloring the elongation of human hair / time, temperature,
concentration, pH and mordant.

All values are average * S.D
*P < 0.05 against Virgin hair
#xP < 0.05 against Bleaching hair
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Figure 22. A. Scanning electron micrograph of a normal hair shows intact
cuticula scales and smooth surface (x 700), (x 4,500).
B. Scanning electron micrograph of a hair shaft treated with

bleaching hair (x 700), (x 3,500).
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Figure 23. Scanning electron micrograph of a hair shaft treated with onion
skin extracts under flowing conditions.
A 20 min, 60 C, 50 % o.w.f., pH 6.23, non-mordant (x 700).
B : 40 min, 60 C, 50 % o.w.f., pH 6.23, non—mordant (x 700).
C : 60 min, 60 C, 50 % o.w.f., pH 6.23, non-mordant (x 700).
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Figure 24. Scanning electron micrograph of a hair shaft treated with onion
skin extracts under flowing conditions.
A 25 C, 40 min, 50 % o.w.f., pH 6.23, non—mordant (x 700).
B : 40 C, 40 min, 50 % o.w.f., pH 6.23, non—mordant (x 700).
C : 60 C, 40 min, 50 % o.w.f., pH 6.23, non—mordant (x 700).
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Figure 25. Scanning electron micrograph of a hair shaft treated with onion

skin extracts under flowing conditions.

A 10 % o.w.f., 40 min, 60 C, pH 6.23, non—mordant (x 700).
B : 30 % o.wd.f., 40 min, 60 C, pH 6.23, non—-mordant (x 700).
C : 50 % o.w.f.,, 40 min, 60 C, pH 6.23, non—mordant (x 700).
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Figure 26. Scanning electron micrograph of a hair shaft treated with onion

skin extracts under flowing conditions.

A
B : pH 6, 40 min, 60 C, 50 % o.w.f., non-mordant (x 700).
C:

D : pH 10, 40 min, 60 C, 50 % o.w.f., non-mordant (x 700).

pH 4, 40 min, 60 C, 50 % o.w.f., non-mordant (x 700).

pH 8, 40 min, 60 C, 50 % o.w.f., non-mordant (x 700).
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Figure 27. Scanning electron micrograph of a hair shaft treated with onion

skin extracts under flowing conditions.

A

B
C
D
E

: Non-mordanted, 40 min, 60 C, 50 % o.w.f., pH 6.23 (x 700).
© A.a., 40 min, 60 C, 50 % o.w.f., pH 6.23 (x 700).

© Al, 40 min, 60 C, 50 % o.w.f, pH 6.23 (x 700).

: Fe, 40 min, 60 C, 50 % o.w.f., pH 6.23 (x 700).

: Cu, 40 min, 60 C, 50 % o.w.f, pH 6.23 (x 700).
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2T AEIFESZ T (g/m/hr)S 2427 1754 + 235, 48417+ 12.88 + 4.74,
72217F 1242 + 1.05, 120417+ 10.33 + 1.43, 168413+ 1559 + 7.022 ‘Ebska, UVB
ZAbES Zh7E 6343 + 19.15, 5542 + 19.12, 53.18 + 2859, 51.92 + 1854, 37.80 +
798% dixto] Hld] UVB ZANE2 A Albdiel f98kA T 7k tHP<0.05).
UVB + Onion skinw¢ 4% Z+7F 56.11 + 1956, 52.56 + 13.06, 50.97 + 20.28,
34.05 + 14.80, 20.57 + 11.14=2 tizto] uls] 168217+ Al &jsk BE A7kl A
o3t Al S7FeE A tH(p<0.05). UVB ZAbatol]l vlsiA = BE AlZbatol A 74319

AL, oA 2 1204 3F3 16841 ZFell Al v Rt (P<0.05)(Table 12, Fig. 28).
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Table 12. The change of transepidermal water loss(TEWL) in repeated UVB irradiation group(800mJ/cm')

and with treated 0.5 % onion skin emulsion after 800 mJ/cr¥ UVB irradiation.

Time
(hrs) 24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Groups
Control 1754 + 2.35 12.88 + 474 1242 £ 1.05 10.33 + 1.43 1559 + 7.02
UVB 63.43 + 19.15" 55.42 + 19.12° 5318 + 2859 5192 + 1854™" 37.80 + 7.98"
UVB + . X . X
56.11 + 19.56 5256 + 13.06 50.97 + 20.28 34.05 £+ 14.80 2057 + 11.14

Onion skin

All values are average = S.D of 10 mice.

Control : not UVB irradiation and treated Onion skin emulsion

UVB : 800 mJ/crr UVB irradiation

UVB + Onion skin : treated onion skin emulsion after 800 mJ/c¥ UVB irradiation

The value represents an asterisk and cruciform are significantly different from control group by t-test.
*P < 0.05, compared with control

#*xP < 0.05 compared UVB with UVB + Onion skin emulsion treatment.
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Figure 28. The changes of transepidermal water loss(TEWL) in repeated UVB
(800 mJ/cm') irradiation group and treated 0.5 % onion skin emulsion
after 800 mJ/ecn UVB irradiation . Note : the decrease of TEWL

in treated site by time.

All values are average + S.D of 10 mice.

Control : not UVB irradiation and treated Onion skin emulsion

UVB : 800 mJ/err UVB irradiation

UVB + Onion skin : treated onion skin emulsion after 800 mJ/crr UVB
irradiation

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

*P < 0.05, compared with control

#*+%P < 0.05 compared UVB with UVB + Onion skin emulsion treatment
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2 Weyd o =4

e Wed 4GS FAHT A 2443 55270 £ 118.14, 4841%F 513.30 +
67.69, 72417+ 510.50 + 64.25, 120417t 458.80 + 64.08, 16841 3F 542,75 + 53560 =
et UVB 2AbES zhzE 64113 + 102.08, 62343 + 5879, 612.57 + 83.56,
557.17 + 99.68, 57838 + 51.14% thizatol wlel F7tskola, thxa3 UVB ZA}b
TR 24X THE] 12041 2E7EA] ZEAERTRE 16841 gbell Fobel ol on, & atel H]
3l UVB AR 48A1%F, T2A1%F, 120A13F ol Al R shAl HERSTH(P<0.05).
UVB + Onion skini¢ 7% 77} 61363 + 116.16, 559.67 + 56.88, 512.00 *
67.49, 47820 + 11844, 517.71 + 106400 & thzxol Hl &l 168417+ A3 m =
AlZEEe] ghol F7betlal, UVB ZAbrol] HlsiA & RE Abdol A Zastile
U FoAde UVB ZAMES vlaldte] 724170 ol A nt tEbth(P<0.05). 2E Al
kol A Al Zkol A 2pghe] uwhEh gro] FFAsthrl 168A1F ol Al kel T 7hsd

(Table 13, Fig. 29).
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Table 13. The change of melanin value in repeated UVB irradiation group(800 mJ/cr) and treated 0.5 % onion

skin emulsion after 800mJ/crt UVB irradiation.

Time
(hrs) 24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Groups
Control 55270 £ 11814 513.30 = 67.69 51050 £ 64.25 458.80 + 64.08 54275 £ 53.56
UVB 641.13 + 102.08 623.43 + 5879 61257 + 8356~ 557.17 + 99.68° 57838 + 51.14
UVB +

H+
H+

613.63 £ 116.16  559.67 + 56.88 512.00 + 67.49 47820 + 11844 517.71 + 106.40

Onion skin

All values are average + S.D of 10 mice.

Control : not UVB irradiation and treated Onion skin emulsion

UVB : 800 mJ/er UVB irradiation

UVB + Onion skin : treated onion skin emulsion after 800 mJ/c UVB irradiation

The value represents an asterisk and cruciform are significantly different from control group by t-test.
*P < 0.05, compared with control

xxP < 0.05 compared UVB with UVB + Onion skin emulsion treatment
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Figure 29. The change of melanin value in repeated UVB irradiation group
(800 mJ/cr) and treated with 0.5 % onion skin emulsion after 800
mJ/cnt UVB irradiation .

All values are average * S.D of 10 mice.

Control : not UVB irradiation and treated Onion skin emulsion

UVB : 800 mJ/err UVB irradiation

UVB + Onion skin : treated onion skin emulsion after 800 mJ/crr UVB
irradiation

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

*P < 0.05, compared with control

#+%P < 0.05 compared UVB with UVB + Onion skin emulsion treatment
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24.31, 230.60 *£17.60, 221.38

o] &b

7k 7y 226.80 +
80.46, 224.80 + 1527= djxo] Hl&] FTrtetdon, oz
ANARE o] Ado] WERSTHpP<0.05). UVB + Onion skinv"¢]
15.61, 208.88 + 44.26, 204.83 + 26.54, 207.80 = 39.23, 20
vls ghel F7hekslal, UVB ZAbatol Hl&| A= Fhol

30).

17+ 193.14 + 47.58, 1684 %F 19150 + 47530 % ey

S A% A3} 24A17F 201.33 + 25.87, 48A17F 196.80 + 23.65,
2} 2}
1212 gz

2543, 23213 =

+
+

vl ko] 48417t
218.50

A5
2

3.50 *
A3 Y (Table 14, Fig.
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Table 14. The change of erythema index in repeated UVB irradiation group(800 mJ/cr’) and treated with 0.5

9% onion skin emulsion after 800 mJ/cf UVB irradiation.
Time
(hrs) 24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Groups
Control 201.33 £ 25.87 196.80 + 23.65 196.25 + 28.02 193.14 + 4758 191.50 + 47.53
UVB 226.80 £ 24.31 230.60 £ 17.60° 221.38 + 25.43 232.13 £ 80.46 224.80 + 15.27
UVB +
21850 £ 15.61 208.88 * 44.26 204.83 £ 26.54 207.80 £ 39.23 203.50 £ 21.21

Onion skin

All values are average + S.D of 10 mice.

Control : not UVB irradiation and treated Onion skin emulsion

UVB : 800 m]J/cr UVB
UVB + Onion skin : treated onion skin emulsion after 800 mJ/c¥ UVB

irradiation

irradiation

The value represents an asterisk and cruciform are significantly different from control group by t-test.

*P < 0.05, compared with control

xxP < 0.05 compared UVB with UVB + Onion skin emulsion treatment



350

300

250

200

150

Erythema index

100

50

Figure 30.

- O Control
OUVB
ElUVB + Onion skin

24 48 72 120 168
Time (hrs)

The change of erythema index in repeated UVB irradiation group
(800 mJ/crt) and treated 0.5% onion skin emulsion after 800 mJ/cf
UVB irradiation.

All values are average * S.D of 10 mice.

Control : not UVB irradiation and treated Onion skin emulsion.

UVB : 800 mJ/err UVB irradiation.

UVB + Onion skin : treated onion skin emulsion after 800 mJ/crr UVB
irradiation.

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

*P < 0.05, compared with control.

#*+%P < 0.05 compared UVB with UVB + Onion skin emulsion treatment.

_75_



4 ARzA Gzt i BHE 24
a. SOD 24 =7
SODO ¢ WHxa> 951 + 1242 YEYa, UVB ZARo] 49 2441

2692 + 3.52, 4813k 26.65 + 9.06, 72417+ 20.86 + 4.94, 120413+ 20.15 + 0.46, 168

Al

e

1920 + 17602 dixto] vla]l F7F st ow, gixatol ula] 24A] ol A gt

o

frel Aol YEETHP<0.05). UVB + Onion skinw* & 77} 1259 + 539, 11.93 +
4.05, 9.27 £ 285, 807 + 2.64, 6.89 = 1.18% UVB XAt uvla] A zkatol A
stelew, UVB XA Blatste] o4& yvehubx] gk, tixa s Bl
ato] 168X Zkoll Mk 2] A o] YEstth(Table 15, Fig. 31).

o
B>
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Table 15. Effects of UVB irradiation group(800 mJ/cr') and treated 0.5 % onion skin emulsion after with

800 mJ/cf UVB irradiation group on epidermal SOD activities.

Time
(hrs) 24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Groups
Control 951 £ 1.24 951 + 1.24 951 + 1.24 951 + 1.24 951 = 1.24
UVB 26.92 + 352" 26.65 £ 9.06 20.86 + 4.94 20.15 = 0.46 19.20 + 1.76
UVB + X
. . 1259 + 5.39 11.93 + 4.05 9.27 £ 2.85 8.07 + 2.64 6.89 + 1.18
Onion skin

SOD activity of control group is 9.51 + 1.24.

Each value represents the mean = C57BL of 10 mice.

Unit : U(G0% inhibition of autoxidation of hematoxylin) / mg protein / min.

Control : not UVB irradiation and treated Onion skin emulsion.

UVB : 800 mJ/er UVB irradiation.

UVB + Onion skin : treated onion skin emulsion after 800 mJ/ci UVB irradiation.

The value represents an asterisk and cruciform are significantly different from control group by t-test.

*P < 0.05, compared with control.

xxP < 0.05 compared UVB with UVB + Onion skin emulsion treatment.
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Figure 31. Effects of emulsion onion skin applied to mouse skin irradiated with

UVB(800 mJ/cw) on epidermal SOD activities.

SOD activity of control group is 951 + 1.24.

Each value represents the mean + C57BL of 10 mice.

Unit : UBG0% inhibition of autoxidation of hematoxylin) / mg protein / min.
Control : not UVB irradiation and treated Onion skin emulsion.

UVB : 800 mJ/crr UVB irradiation.

UVB + Onion skin : treated onion skin emulsion after 800 mJ/c UVDB
irradiation.

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

*P < 0.05, compared with control.

#xP < 0.05 compared UVB with UVB + Onion skin emulsion treatment.
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b. CAT &4 =4

CATE =A3 A3 xS 241 £ 0392 YE L, UVB XA o 724 244
7+ 588 + 231, 48~ 7F 4.99 + 1.06, 72X 7+ 3.68 + 0.76, 120~ 7F 3.24 + 0.53, 1684
b 312 = 0852 tlxwrol] wls] BE AZkato] FUFeRS AL, 24413, 48A17HA 724

ol 4t w2t 3 Blalsko] o)A o] WERRTHP<0.05). UVB + Onion skinw
Zy 129 + 123, 209 £ 055, 2.16 £ 1.29, 275 + 0.88, 2.00 + 0.00o2 =T
Hl &) 12041 bt & A9l g e A Fatol A fAastgon, thxwd Hlusko] 9
< YEYA gkt UVB ZAR el HlejA s EE Aol A Al

LS

M

o,

UVB ZAbt o vl alsto] 24413k, 4841 k3 16841 7boll A 2] A4 o] 1} Eb sk HH(P<0.05)
(Table 16, Fig. 32).
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Table 16. Effects of UVB irradiation group(800 mJ/cr') and treated 0.5 % onion skin emulsion after with

800 mJ/ct UVB irradiation group on epidermal CAT activities.

Time
(hrs) 24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Groups
Control 241 £ 0.39 241 £ 0.39 241 £ 0.39 241 £ 0.39 241 = 0.39
UVB 588 + 231" 499 + 1.06" 3.68 + 0.76" 3.24 £ 053 3.12 £ 0.85
UVB + o o o
. . 1.29 £ 1.23 2.09 £ 055 2.16 £ 1.29 275 £ 0.88 2.00 £ 0.00
Onion skin

CAT activity of control group is 2.41 = 0.39.

Each value represents the mean = C57BL of 10 mice.

Unit : nmole H20; reduced / mg protein / min.

Control : not UVB irradiation and treated Onion skin emulsion.

UVB : 800 mJ/ar UVB irradiation.

UVB + Onion skin : treated onion skin emulsion after 800 mJ/cr UVB irradiation.

The value represents an asterisk and cruciform are significantly different from control group by t-test.
*P < 0.05, compared with control.

#*xP < 0.05 compared UVB with UVB + Onion skin emulsion treatment.
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Figure 32. Effects of emulsion of onion skin applied to mouse skin irradiated

with UVB(800 mJ/cnt) on epidermal CAT activities.

CAT activity of control group is 2.41 £ 0.39.

Each value represents the mean + C57BL of 10 mice.

Unit : nmole H202 reduced / mg protein / min.

Control : not UVB irradiation and treated Onion skin emulsion.

UVB : 800 mJ/crr UVB irradiation.

UVB + Onion skin : treated onion skin emulsion after 800 mJ/c UVDB
irradiation.

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

*P < 0.05, compared with control.

#+xP < 0.05 compared UVB with UVB + Onion skin emulsion treatment.
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Figure 33. A light micrograph of mouse skin of / Hematoxylin - Eosin

stain.

s

: Control group (x 200).
. 24hours after UVB irradiation group (x 200).
: 24hours after UVB irradiation + Onion skin group (x 200).

o o w

: 48hours after UVB irradiation group (x 200).
: 48hours after UVB irradiation + Onion skin group (x 200).

x & ¢ inflammation lesion
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Figure

34. A light micrograph of mouse skin.

A

R oo @@ R

72hours after UVDB irradiation group (x 200).

» 72hours after UVB irradiation + Onion skin group (x 200).

120hours after UVB irradiation group (x 200).
120hours after UVDB irradiation + Onion skin group (x 200).
168hours after UVDB irradiation group (x 200).
168hours after UVB irradiation + Onion skin group (x 200).

x & © inflammation lesion

* FE  epidermis
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&

of
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21H AE® 05 th(Fig. 36F).



Figure 35. Scanning electron micrographs of skin surface.

A
: 24hours after UVB irradiation (x 1,500).

m O O ™

Control group (x 1,500).

. 24hours after UVB irradiation + Onion skin (x 1,500).
: 48hours after UVB irradiation (x 1,500).
: 48hours after UVB irradiation + Onion skin (x 1,500).
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Figure 36. Scanning electron micrographs of skin surface.

A : T2hours after UVB irradiation (x 1,500).
© 72hours after UVB irradiation + Onion skin (x 1,500).
: 120hours after UVB irradiation (x 1,500).
© 120hours after UVB irradiation + Onion skin (x 1,500).
: 168hours after UVB irradiation (x 1,500).

m =3 g9 o w3

: 168hours after UVB irradiation + Onion skin (x 1,500).
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