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2 o B AL §oeHA 5 35Sl cetyl alcohol FaFoll w2 A drA o] F3) oFF
e BAst M obdt 9812 UERE cetyl alcohol 3HFS shelstoich. 63} ¢HA-S BA6H7] &
ol cetyl alcohol®] ¥ & U=} Z7], 47 FH, A @ G & M4 Zfolg HlwsHGITh
Dynamic light scattering (DLS) zeta £4] Z1}, cetyl alcohol 3 % 7} zeta potential gfe] 115.9 mV=Z
7 B2 ZHE HYon, ARV EIEE cetyl alcohol?] &5Fo] 3 %9l I AlE GQRAV SHeo &
Abe Sutel Hlws] YERERE] Fol FYrh MEA 24 A} cetyl alcohol] FeFo] F71dSE HErt
F7Fetln, A% AF9] sy pH &4 23 Foof At pH "2 SAEUT. &g oy 29 A3
ArAeAL cetyl alcohold] FHgo] Z71e4-2 93} eHAA o] Z7tatqit.

FAo] - HEA, FYY, ZEH AY, ANELE, o

Abstract : In this study, the emulsion stability of henna, a natural hair dye, according to the content
of cetyl alcohol, one of the emulsification stabilizers, was analyzed, and the content of cetyl alcohol
showing the most stable emulsification was confirmed. To analyze the emulsion stability, differences in
particle size, particle shape, viscosity, and color after dyeing were compared according to the content
of cetyl alcohol. As a result of dynamic light scattering (DLS) zeta analysis, cetyl alcohol 3% showed
the highest zeta potential value of 115.9 mV, and the particle size distribution was henna in which a
cream—type hair dye containing 3% cetyl alcohol was dispersed in distilled water. The width of the
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particle size distribution was narrow compared to. As a result of viscometer analysis, the viscosity
increased as the content of cetyl alcohol increased. As a result of measuring the henna pH of the

cream formulation, it was measured in a pH range suitable for the scalp. As a result, emulsion
stability increases as the content of cetyl alcohol increases in henna cream formulations for hair dye.

Keywords © Hair dye, Stability, Cream formulation, Cetyl alcohol, Henna

1. M E

A ool 28 AR 4RAls g2 2kt 4
ol-gs7] mzEel &Elzr] B Fr ASS
= A1l wiEel Hites M sy 7t
mAe] ol A F7iskal AnH2,3]. Sl
7HEe Edid EEQd 2ayot ojdu|A
(lawsonia inermis)®] 4= whA] =y 7}E=2 T
= dAteItt4]. siu 7FRo] M-S =gl
S 7Hee = gAlolu 741 Foll ARgEH
[l drHor sy 7HEE 2 Mol ARESt
gk, A sy drAls HEE =l e
ol AlRE wlgo] ol AREE A
Aot 53] =l A SUE AARE TAE B
Sk whed Wig=o Z7F TSkl AjAkgol
E7Fse A= gtk T3k dlof A 4FetE
o @M 7]sol AstEle Tl Slof FRA
7e= Ad= EFskA Fstar qleH6]. ofgt
AN sfot guAle] WHow Hdd FrA
et wol AAE, 2T ddidEe] A%
Ql 2Ry SpekEde] dis) uizet weS 7
AtgEol soldel et Ha 9 Ao o
gt Aol HAF Frstal AT

sl goll EAishs 24auor Aol dAd
Pofstedl, AZMor A G Gats oF
AdFd A= A&H §UE Foof =2
T, FuHde WEFl 2Ee do] kies
Z, djEstol Zoh dus SE dS E8%
A AFolH Frjole ddsE, Zole &7
e AEstal vE 9 945 o9 71se
(8l TS S| A=l 2aYot ojyu|Ae
Ho| 3t FRE tet eyt Stk whebA
IS0 B2 1Rl o figt sfaree
thgstAl 285 ATHOL

A GRACNAM FastA ABzsior & F
A gate] ek 11 F Mk Fuof
T wEziere] A avte] FQagh Ftolth
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et W2 4RARD A5, Mol =xse
o A Sy mrier Aol S A
o] &7 & Byt ofyz}, U %S
EiZ] ZotH, Eeflige QRAVE FAE o4
A7l A7 Qe olEA =d dRAle 7)E
o] "ojz|i1 FA mirt HAShHs AR
Ayt

ol /At duE Xt =2 A A%
o7 A xsh7] el fRRRPEAIE H7kshkaleh
Al 850 35S Edste] ofF
ofEgd ez AEAAFE F7HAleITHIO0]
g, ogd AHZE Ao r [AHA] o
AR dojdrtd Mgt & IS
4= Stk whebA] o5 JfAdshy] fisto] faksk
AE A7tete] Mg =4std I ZA-
HAT 4 Qe 2 Wol 2 Aol

2 AFeldE fRlHAl F skl cetyl
alcohol& A8-319] cetyl alcohol®] ol w2
W5 e Az osv A dRAY] ARE A
o] whE WHIE EAsk GrRAle] ARt
S TESHYTE ESE DLS-zeta potential 4
= ol dAre] A7) 9@ 2] kS SAst
o}, ColorimeterE AR&sto] F3IRPEAIQD cetyl
alcohol®] ¢tfol whg AM s ZEAsHth
[12]. F7FH 2 &2 cetyl alcohol®] Tl w2
TE Zelste] duARAe] 7Fo] MAEHSN=
2] Ao Ekt13].

ol

o ox N Kl [ ek o

el

)

2. 4 ¢
2.1, Al

2 Ao ARG o3 vFE Su mheT
£ Sawan & Darshan intermatinal (india) A}2]
AEMENDDE AHE3F9Y poly sorbate 80,
glycerin2 (55) SDBNI (Hwaseong, Korea) A&
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< AH&sHATh Lecithin (from soy bean) TCI
(Tokyo, Japan) AFe]l AE-E ARESIA cetyl
alcohol2 Herbtherapy (Ansan, Korea) At A
£2 Agsterh

2.2. Henna powder AH|

A dMeke] SRl Az St okerE
A TEQJ  ZAaYob  olyu]A(Lawsonia
inermis)9] ¢S WA FAXSto] TR THE ¢
Zrol7] wj2ofl 7R3} g4, AE9] YEgto]
obd &7], def 2o " ELEo] =23H
oteostdnt 3 v 7HF fdAte] 27)=
+st7] miel, EFHo=R sieve (75 um)
AHgote] oy meOE ofifste] Bdd dAt

< A5 AH.

2.3. Cetyl alcohol2 0|88t MH 32 NI
g2xel M=

A% AFe dRAE A=xstr] sl faketd
Aol Cetyl alcohol2 H7F5te] emulsiond Az
skl & dAFolde f45 2 HEES A4
sl= ABS o/w emulsion AE GRAQ 7]E
39 AYs Fstark(14] 39 Ay =A<
A3lerA Al cetyl alcohol}t poly sorbate 80,
lecithin ¥ glycerine & ©]&st AH AFE&
A x5 (Table 1).

AAE2 AAE henna powderE Table 13}t
Zrol, cetyl alcohol& 1~4 %9 F=Fo] wet H
&2 AZ{}E Cetyl  alcohol,  lecithin,
polysorbate 80% homomixer2 2% % 350
rpm, 80 ColA 1 h wHs}ATH

TS 75 30 g9 syt o5 (MENDI
5 g& 2% %, homomixer2 700 rpm, 1 h
Hreklth. #FAor RASH 5SS ESt
o] 700 rpm, 1 h wHFS}HALE

Table 1. Oil Phase Components Ratio

Cetyl alcohol el W& A AP Henna A F=A9 A

ox,
w

2.4, Cetyl alcohol &lZF0|| [}IE OIXA 5tol

H A A= cetyl alcohol®] &=Fo] 7t
of wat HH 3 HYAT AmA Aot
e, BAn, gA gyt 9 o] AlFe] et

pH 1] gHIskeich

Cetly alcohole et ¥ Al duAl= A
A FEFSE LA sidem, S7RE cetyl
alcohol®] 9HE D.Wo| & Adstalrt. A7t
HEe G4 cetyl alcohol HIE-E 0~4 %E
S APstlon, Axg 4S5 st
a9 AFS Az

2.5, DLS(Dynamic light scattering) 241
Henna¢t 749 Hl-&2 0.05 g/14 ml2 A

Astaem 30 s, 3% yHE =%ste] DLS

(nanotrack wave I, Microtrac, USA) ZAi=

ot

2,6, Ex A

Cetyl alcohol& T3t sampled] HAEE &l
stz $1sl 257te] HEE LVDV-E Viscometer
(BROOKFIILD, USA) AEAZ olgsto] ztzt
=75ttt Viscometerg ©]85t9.2H 6.0 rpm
I 60 rpmollA sample®] HEE ZAstrh
Cetyl alcoholo] &= sample—g— A|7ro] Axpst
5 Aol AR DolAe AFE BioH, o
2 3 A% 5 min Fo| AxE 47 A5

o] Hlashirt.

ol

2.7. pH EA
Starter 2100 pH meter (OUHAS, USA)E ©]
st pHE S5kt

Cetyl alcohol (%) D.W’ Glycerin Lecithin Poly sorbate
0575 ¢ (I %) 11725 g 5¢g 0.5 g 45 ¢
115 g 2 %) 1115 ¢ 5¢ 0.5 g 45 ¢
1725 ¢ 3 %) 10.575 g 5¢ 0.5 g 45 ¢
23 g (4 %) 10 g 5¢g 05¢g 45 ¢

*D.W: distilled water
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2.8, Colorimeter 24

KONICA MINOLTA CR-4002.2 Z=Ast3
o, ARF Ao mE @M A=E <
s 29 FRAIE Az FL AR 5 g
EEsto] 1 h S ARl dAd & A=
Pk GARE RS sample Ax FUFE
253F colorimeterE ©]gsto] AFe] HoE =
ottt ERF QIRE il REo® o] 5
WA SAste] Hags Aok

zeta potential

3Ll cetyl alcohol& 0~4 %2 H7Fsto] A
Z3F grA AE 005 g& 755 14 mlo] 3
XA particle size®t zeta potentialS =45
CHFigure 1). 7]1& sut 7% Kok sy 7=E
AAst] 29 Ay dRAR THE cetyl alcohol
2 %t 3 v Y FR7F FASH, AR A
71327} Aol BAMETZ} ot o H[15], 29 A
9] zeta potential Fro] +30 oj4oz 7]E 3|
o] FH4E 7R @ 89 Hrh Aol
LobRcHi6]l. E3], 3 %2 cetyl alcohololA
zeta potentialo] 115.9mV=E SHgAdo] 7P =Sk
tH(Table 2).

Cety Henna + DW
Cetylalcohol 1%
Cet %

%
——  Cetylalcohol 4%

% Intensity

—

<
e
=

0

0 50 00 50 200 250 300 350 400

Hydrodynamic diameter (nm)
Fig. 1. The particle size distributions of the
produced henna hair dye. Particle size
distribution according to cetyl alcohol
contents. (a) Henna + DW , (b) 1

%, () 2 %, (d) 3 %, (&) 4 %.
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Table 2. Zeta Potential According to Cetyl
Alcohol Contents

Sample Zeta potential
Hanna +D.W 18.7 mV
Cetyl alcohol 1 % 39.3 mV
Cetyl alcohol 2 % 53.2 mV
Cetyl alcohol 3 % 115.9 mV
Cetyl alcohol 4 % 44,2 mV

3.2, pH 24

A4 F1 9] pHe iAoz oF 4.0~6.09] ¥
golct. WebH Tme] pH WAAE WE pH
4.0~6.0 A& dllo] A|Eo] T nz] ur& A
e Az gAsE, Mde] AEs Eole
oH17]. 4yt A= pHIF di=F 6.0~6.5 A=
A4 R AR SOl AL % 4 9 vl
S 51 Zhees 8 4 UTH18]. Table 32
cetyl alcohole] o] wat Az ot = A
3 FBA ] pHolt}, Fv AEAE TS o
o™, cetyl alcohol®] &&Fo] WSt 7]&9]
UE Eoll 7o AMgote dmAete] pHE &
2tol7b UhA] skt AxpE o= Cetyl alcohol&
A7t v dRA o] pHE 4.0~6.0 AO]2 F1
A7l AT pH oI,

Table 3. Change in pH Depending on the
Content of Cetyl Alcohol

Sample pH
Hanna + D.W 4.84
Cetyl alcohol 1 % 428
Cetyl alcohol 2 % 4.45
Cetyl alcohol 3 % 4.36
Cetyl alcohol 4 % 4.42

3.3. B (Viscosity) 24

Table 404 7]&9] s} T9HE Eofl =
Hol drAle AZE Aol wet d=rt §45]
A5t 284, cetyl alcohol2 7t 21 Al
P FEAE 22 2A HE §EE 22 ek
t}. Cetyl alcohol& 75t sampled A|7F o]
ot HErt 254 WolAls o= Hot cetyl
alcohol 3u FrA9] He FAlol Y& Erh
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Cetyl alcohol 2ol w2 A AP Henna A GRAS kA 5

Table 4. Viscosity Measurement According to the Ratio of Cetyl Alcohol.

6.0 rpm 60 rpm
First After 5 min First After 5 min
Henna + D.W 50,190 47,190 - -
Cetyl alcohol 1% 9,200 9,100 2,359 2,060
Cetyl alcohol 2% 22,600 18,400 5,239 4,339
Cetyl alcohol 3% 16,000 14,500 3,779 3,189
Cetyl alcohol 4% 18,700 16,300 4,699 3,749
Henna + Distilled water ~ Cetyl alcohol 1% Cetyl alcohol 2% Cetyl alcohol 3% Cetyl alcohol 4%
50
40_ M — ~ _ — -
07 M —
S
20 4
10
0- — T = T - T S r S T
I & v Lr & b r [ &
Henna + DW Cetyl alcohol 1% Cetyl akohol2% Cetylalcohol 3%  Cetyl alcohol 4%

Fig. 2. Human hair dyed with a hair dye manufactured according to the contents of Cetyl alcohol.

A3tH 02 Henna + D.Well H|5} cetyl alcohol&
718k sampleo] M&7F 3] Wroby M= ¥s)
7h iAoz AUoHI9l
3.4, Colorimeter 24

Azt MES Qo FM3E F colorimeters
o]-8ste] L*, a*, b*3t& S7g5H3tH20]. L* *
b*gk& 7zt hght red, yellow®] 2BAFo] %
o:]zl_ 74—11:,_0]11] 1_4 %l—o] u—o;\% 7_]|_
Al ok GARE IRE 5 plece® Lt
Auel we A WstE EAoh
plece®] S el JIRE =

o Hi
1o

HU
-IlN' -lr _|:|: O—LI
o x LAh

—l—‘

ol
o s

O

o
o

ase

= A4 9N B R BT e
O]—Mq-- AIZE o] mhE gA A
S ME Ax FEFEH 257 colonmeterE
sto] A4 WIS gelstich

Cetyl alcohol®] gtefoll we M4 WH3l= 4
%9] cetyl alcohol ©] 7]129] henna + D.W<}
7V ARE g2 Belod, HAIFe=R  cetyl
alcohol®] @egol] mg Rio] M4} Wl 3%
AUtk S 71ES Slu meHE =l 7H‘C
ku AwA= A7+ Avbo] wap W A

, b* ko] Fasklrh

O]E baseE A
g YotH7] 9

o1&

- 1180 -



o

N
o
of
o
o>

ol
'y
o
o
ox

N
R}

B AFoME sl A9l cetyl alcohol
ZFol Mg ¥ A sl F=A odgde /3t
st st AFE FsHATE. Cetyl alcohol
o] H7te ¥ AY dEAE DLS-zeta
potential 4] ZA¥}, thFE zeta potential Zko]
et F2 YEROew, particle size cetyl
alcohol 3 % H7td ZE AdE A=A 7
YErE Fo] F2 IHxE Yetigich 7]Ee
AMEE= Sy “‘q"‘l_t_] = A HMES ALt
cetyl alcohol-Z H7Iet 29 A FRAE= A7t
o] ZFustol Lo Wslkgo] Ax] ¢kgrom,

Fi oAl A=E fAISHITh ERE cetyl
alcohol®] @igfo] S7Hd5 AlZF Aol weE
Az Wgrt kAot Colorimeter 4 2
B, 71E9] Su #eEE =l A samples A
|3 "= AZro]l Agel wheh Qi Ao Z
zrolE BRI cetyl alcohol& 713 sample
& AV ®webrh =24 Qg pH 24 Ao
Ak pH7F FiHdS dEhio] Fx] Aol A
g pH HWSE UEhith dEFHoE  cetyl
alcohol &&Fo] 3%olA 3t HgAdol 71 <k
RN

A2 =2

o] &=R2 2020 Uk AR (W37 HEAL)
o] Yo FxAfAGo] AdS ol
A (No. NRF-2019H1D8A1105647, NRF-
2020R1F1A1074571). Egh 2020 = shd
oot A x| ArdE] 2] hof ofsto] AFE 9L
83 2020 A& AE(IE|EHREAL
Aoz rmAFAE -l 2A 7| S ATAF
Aol e dop  yEH  AFY.7(2009-
0082580) HlolEl Z47 EA =5S T4 ¢
Aldety 3571719 5335 AAE Uk

1o g kI
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