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Abstract

Purpose: This study aimed to investigate the effect of applying propolis extract
to damaged hair. Methods: A matrix-improving formulation was prepared with
the addition of 3, 6, and 9 g of propolis extract. The sample was applied to the
formulation to which the extract was added, and damaged hair was measured and
compared. To determine the effect on damaged hair, the study measured tensile

strength, absorbance using methylene blue, and gloss. Results: The result indicated
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that average values increased for all samples applied with the formula. Specifically,
the results statistically differed for samples 8(6) and 8(9) compared with those
for damaged hair. Average values after absorbance measurement decreased
for all samples with extracts with statistical results for samples 8(3), 8(6), and

8(9) compared with damaged hair. Lastly, average values for gloss measurement
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displayed increases for samples 8(3) and 8(6). The statistical results indicated
no difference for all samples compared with those for damaged hair. Conclusion:
The average values of the samples for tensile strength and absorbance indicated
differences between damaged hair and propolis extract, which suggested that
damaged hair was improved in terms of hair quality.

Keywords: Propolis extract, Hair, Improvement, Hair texture, Tensile strength
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Effects of Propolis Extract on Damaged Hair
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Methods

1. 8=
1) AlZ 28

Aol AHSE B 2 39 ok BhaHA Al ok g 17
A oY) B FERAN £33 om AHS 7IEOR 15 cmE
AAstol 3 g¥ B(hair) Thi TEUT F B2 F AAAE
stof AMgigT Teges 2500 B &4 4 =S AT
517] 9lsto] SRtAAIES AS 1A b AR} A7 il &
AR A 1A (ammonium persulfate, potassium persulfate, sodium
metasilicate, magnesium, sodium carboxymethyl cellulose)
(Suanhj, Korea) 3 mgi}t A2A|(6 %9] HAitslpas FAROR

Table 1. Composition of perm-based agent

water, etidronic acid, phosphoric acid, sodium phosphate dibasic,
cetyl alcohol® A= AlE) (Suanhj, Korea) 3 mLE 1:1 B]E&EE
&3, =281 30 min AALA] T A Hste] H= S A& 4
thlS ARk gl AR 2 AJ29 level 577](level
scale, Wella, Germany)ARg-3to] Z7st¢ict, &dmdat &4dmdt
Aol 247 Z2BA ARAR BE F 34 v|asiict,

2) ZRER|A FES

Aol AR o Z2EYA 2252 FUEER AREHE
ZE2 FgopdEH(Korea Similac, Walterenterprise Co., Lt,
Korea)ol|l4] F¢43to] AMg-311ch

3) @& WM MEH M=

Age] AMgst 28 A AFA Y gHo|2AlEs B
(Korea)oll Al Alzgt Ao2 BE ARo|| AMEIHOH, Hifo] AR
ZAJBE Table 13} 2}, o] 3 Hlo| AR Z2EA 35 6g, 9
g TFE b= ot £ AR AT

Fy

rE=0l 3hE A%

No Ingredients Content (%) Content (kg) Function

1 Water 89.850 89.850 Solvent

2 Triethanolamine 0.150 0.150 pH adjuster
Cetyl alcohol 1.8 Emulsion stabilizer

3 3.000
Ceteth-40 1.2 Surfactant
Myristyl alcohol 0.04 Emulsion stabilizer
Cetyl alcohol 0.22 Emulsion stabilizer

4 2.000
Stearyl alcohol 1.72 Emulsion stabilizer
Arachidyl alcohol 0.02 Emulsion stabilizer

5 Stearic acid 0.44 Surfactant
Palmitic acid 1.000 0.55 Surfactant
Myristic acid 0.01 Surfactant

6 Mineral oil 4.000 4 Conditioning agent
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AR =23 ARE HEAEFE(methylene blue)E 0|85t &%
=5 &4 vasih, 22 932 vho] A2 u]E(Quickmike,
Mitutoyo)E ©]-8-3te] 0,080-0.085 mme] F#7] LAHE A5t
I 4 em® Zo|2 27k A, A2 F 2789 S tubed] ¥
£ & MB solution®l] @7} vortex mixer (Vortex genie 2, Scientific
Industries, USA)E o] &3}o] 10 s E<F vortexing3tich, 50C
heat block (Wise Therm® HB—48P: Daihan Scientific, Korea)olA]
10 minZt FA3Hd MB solutionS SZHAI7] 1, tubed] &= 271
o] A 2Z Ao] EH| MB solutionZ A|AsIL, A& 2 7Fe+e z+
Z}F A tubel] €4 HtT ©] tubeoll NR desorb solution 5 mLE
23 ARLo||A] 5 min ¥HX] & 10 s vortexing & &3tgch &%
A2 Fll(cuvettes)oll 4000 L E538k] MBS &4~ F=7h ¥
gl 660 Nz FFES S 13] 35 F Z2 HHor
% 23] B33 A|(Vis spectrophotometer, SV1200; Azzota, USA)
2 ZWTE 24 E 43]9] Zko 2 H|w BA5IgTE 24 A 7|12 3
< 7] 98} desorb solutionS 3000 UL E33}e] blankS o]
2t} MB Al2F2 DW 20 mL+MB 400 pLo2 3|43l 2 %= Tt
Eo] AME3FAT} NR solutiona 49 %ethanol (49 mL)+ 1% glacial
acetic acid (1 mL)+50% DW (50 mL)<] H]-&2 $Hstict, S35
ol F&TE &R Fho] ¥EgE Tt gitt,

9% dm Zeges 2220 348 AR
A2 =23 AR F HIE dot 1A} FE A (Gloss meter
NHG268; Shenzhen Threenh Technology, China)E ©]-83t% &34
Wlelgich, 24ate) A4S o)) ol AR We 128 245
of 7 gkt A7) 22 A 108)e) 27 gro 2 ulw RSk
5) £ Alsidl
S &gE

0%
o

0
rE

>

IR AR AR ZR2ELS FEES 3 g,
6g 9g 7RI ABAR 20 g =Xt} STt B 5 FA]
10 min¥} AHAZZ 20 min Fof Alste] AR AR & Z43]
At AR EEE m X AAYAARZE, GAP ARE AleAke] -
= 5ol webd Aol A7t e & 7] mizel Hdit AolE &
o)7] 13l Alerhe 2 SAEE FUdo] AlEsiditt, 7 Z=ET A
FEE9 ol v 2 /M AIFA A= B7] Table 294 2,

¢

Table 2. Sample methods

Z2EIA FES| &MY st

Damaged hair= bleach hair, 8(0)A|&% 83| A& (bleach
hair)ol] HHo]2 20 g =X, 8(3) AlRE AR ZE2ETA
FE=3 gJ—} HulolA 17 g E7F B2, 8(6) AR SHEA R =
BEA F2E 6 gt Wrlo]x 14 g E7F =2, 8(9) AR 8Hd
AR Z2E&A 225 9 g7} FHllo]A 11 g EF =Z5150 T

=
Rl
=
L
ok
38
J:_‘.
(22
By
oXx
J::l.
)
i
oX
fljo
Hr
)

SD)E 73} AKE AZo =z 574] _E:LE“?J Jamovi 1,2.27 solids
o] &3} t—tests (Independent sample t—test) 2 AL, -2
FEE p0.05 FEoA HAFSIET, AR/ "EFEeL &R
o F2ESL TR AIFAR =323t AT} Zpo|7} glrt'olL A
7ML 'S oL £ RO 2EES TR AFAR BES AR}
Z}o|7} Q' 2 3t3iet,

Results and Discussion

7‘:}6]'59—]' %E"ﬂ ZaEe s FEES Hiete] Az AgA
2 =x3 AR E AT 57 APk Table 33} 2t A7 HE2
Hto] 2poj7t BEE 5% T uff TAYSHE BE @A} 2Jgt 2jo]¢l
A ob e mHF 2polof| ofgt HolA| wetaly] sl HE H|W AR
£ t—A%S 53l AXsI £4me AR A= Bt
Zol= 0,0645 YeR 1, BAZAT 7988 (p-value)©] 02242
$271% p<0.05% Tt 2 Fro 2 FoulaiA] okg-& & = ol &
gmet 8RN RS AT Bt Aol 0118 YehlixL, 5AZ
I} GoEE(p—value)©] 0.0812 §-2)7|& p0.05ETt £ Ffo 2 &
ofulsir] e & 5 AT SR O RS I E Bt
Aol 0,298 YEH 1L, SAAT el E(p—value)o] 0.0012
F971% p0.058cH 2R grog foju] g & 5 ATt &4
oL QAR A= Ht Xfole 0,304 Yehl L, TAZA
FFE(p—value)o] 0.0012 F2J7]& p0.052c} 2F2 gro=z

Sample

Damaged hair Bleach hair

Contents

8(0) Treatment of level-8 sample with Propolis extract O g and perm-base 20 g
8(3) Treatment of level-8 sample with Propolis extract 3 g and perm-base 17 g
8(6) Treatment of level-8 sample with Propolis extract 6 g and perm-base 14 g
8(9) Treatment of level-8 sample with Propolis extract 9 g and perm-base 11 g
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Foul & & 5= AUSith 8(0) 8BAIRY = Bt Aol
0.0548 Jehj1, EAAT} 8288 (p-value)o] 0,3172 £-2)7]
& p0.05ETH 2 gho & [on|stA] ok& & 4= 9l3ich. 8(3)2 8(6)
A& QAT Bt Aol 0.180& Uet 1, 5AZT folghe
(p—value)©] 00152 7271 p<0.05:c} 242 gro 2 fon] e
& 4= 313dck, 8(6)T 8O R AR Bt Zpol= 0.006 Lt
Wi, SAAT F2lgE(p-value)©] 0,9042 §<J71E p<0.05H T}
ZHoE FYulehA] 2 & 5 Sl ZREAS /R AR
AR =23 AREY = HFS SR B 52 AL & ¢

Ach 1Y FAXCEE 6g, 9 g HF Al FuEE &+ A

of Hol= 6 g o)

Bbslok £APmt Xpo| 2 M), mREelAg

H7RE A2 8 QRS W A 83T 86)9) AR Aoleld F

3} EAHE Soig
H2) Hol= YA,

A7 Y, oA AR 8 Ees
FAROE Feluletd g & 5 93

o} A2z o2 g9l AL ZEASHH Min ef al., 2011)=

R

Qg1 HfA o FHEES 27} a2 ol E

R A A
3} A|%7Ho] 714n d77hde] e} 6 g ol W7k Al &4

Table 3. Results of the statistical analysis of tensile strength value

Sample Mean Mean difference
Damaged hair 0.874

0.064
8(0) 0.938
Damaged hair 0.874

0.118
8(3) 0.992
Damaged hair 0.874

0.298
8(6) 1.172
Damaged hair 0.874

0.304
8(9) 1.178
8(0) 0.938

0.054
8(3) 0.992
8(3) 0.992

0.180
8(6) 1.172
8(6) 1.172

0.006
8(9) 1.178

(Unit: N)
t p
-1.34 0.224
-2.00 0.081
-5.24 <0.001"
-6.26 <0.001"
-1.08 0.317
-3.07 0.015"
-0.125 0.904

Data analysis was performed through a paired t-test. Each value represents the meanststandard deviation of three

replicates. Statistical significance was found at ‘p<0.05.

Table 4. Results of the statistical analysis of optical density (Unit: Abs)
Sample Mean Mean difference t p
Damaged hair 0.338 .

-0.079 4.37 <0.010
8(0) 0.259
Damaged hair 0.338 .
-0.110 6.28 0.002
8(3) 0.228
Damaged hair 0.338 .
-0.135 15.10 <0.001
8(6) 0.203
Damaged hair 0.338 .
-0.140 14.90 <0.001
8(9) 0.198
8(0) 0.259
-0.031 1.38 0.217
8(3) 0.228
8(3) 0.228
-0.025 1.58 0.201
8(6) 0.203
8(6) 0.203
-0.005 0.66 0.531
8(9) 0.198

Data analysis was performed through a paired t-test. Each value represents the meanststandard deviation of three

replicates. Statistical significance was found at "p<0.05.
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2. N2 Ho| HeHERE 0|88t S &3 At

SmoL AT ZRZa A 2EES Hlete] Azet AFA
2y AR E FTPe S Zi= Table 49 2ot AR EHE 3
9] Afo|7} HEG & 3 o) WK R 230 23t 2fo|2lA]
ofH BB ztolof &gt Aolx| wHsly] A3l BE H|IL A|RE
AL B3l ARSI E4RY 8OARY SFE Het Ao
£ —0.0798 Ueplix, BAZET fogE(p—value)©] 0.0102 &
9|71 p0.058 e} 2He gho 2 foju) ghe & &= il SAdmet
3BARY] FEE H Zol= -0.110& Ve, 5AZAT #2
BE(p—value)°] 0.0022 27|12 p<0.05E 0 22 gro2 folu|
T Y 5 AT S4E 8RS FFE H Kol —0.135
£ Yehf, A2 SE(p-value)o] {0.0012 F971&
p<0.058 Tt 22 gro 2 folu] 3he & 5= et &A=l 8(9)A]
79| Fw B 2lol= —0,01402 Yehl1, SA4ZET golge
(p—value)o] <0.001% ¢J7]& p<0.05kEct 2R gtog foju|gt
< & 5 U8tk 80 8B3ARY FF= B Aole —0.031%
vebla, SAAT FogE(p-value)©] 02172 §-9J71F p<0.05
2ot 2 gho g fouaia] okg & 4= itk 8(3) 8N EY &
= o Aole -0.0258 YehaL, SAAT folgE(p—value)
0] 0.2012 §9)7]% p{0.058cH 2 Fog Foujshr] &g &
4= %t 8(6) 8OARS FF= Ht Aol —0.0058 HERY
1, AT FIBE(p—value)°] 0.5312 F-2]71& p<0.05%c}
T HOE FYueHA] $F & 4= Gl Z2EAE A1 AR
2 ZZ3 A RS SEE Hd2 S4RET 22 AS S+ %

|

)

Z2EIA FES| &MY st

ot EAHoRE BREX A7k A S S & 4 9ol 7
574 7|24% 5 A77he] AEElo] $4pme} Sabne] T2
YA 2ERE PRI AYAZ BXF 27} Hol7h Gl RS
o 5+ Qlgi), AnAoE mREei} Bl A AW G A
2 o 5 QIgith ol =129 A7t Al ST S ACHKim,
20220 AT S & 4 YSich. Thi ZeFelag Bk A

38

7t AeflE fremlshA] ot Zol7t §lE2 & 4= AT

SRl S| ZRZE| A 2E2ES HUIst] AZe AFA
2 Txg AR ¥ F9 54 daks Table 59 2t A® H2 3
9| Ao|7t BES & T uf WA= BE 9} 93t Afo]el
A ofH mE zfolo] oJgt Ao|x| BEly] Y3l BE M| A
2E -H8E B3 AFsA. S4me SO RS B Bt A}
ol 0.10& Yetz, 5AZ7 F-2EE(p—value)o] 0.0292 #
9J7]2& p<0.058TH 22 gho 2 fon| & & 4= ol SR
o} 83X =] F Bt 2lol= 0,06 Uetx, SAZT o8
E(p—value)o| 0.25022 §-9J7]% p<0.052T}t & FHO 2 {9l
3] oS & ¢ AYTh SR SRS FY Bt Aol
0.02& Yetiiz, BAZAT |92E(p-value)o] 0.6422 597
& p0.058 T 2 FHo 2 Fon|3tA] ohE2 & 4= loiTh, &4dmet
8O RS Fe F Zfol= —0,00& Uehiz, EAZY go2s
(p—value)o] 1,0002 §-2J7]2& p<0.05Hch & gto g g-ojujalx]| ¢
S5 U 5 9ASlTk 8(0) 8RS B Ht Aol —0.055 Y
B, EAZT} §98E(p—value)o] 0,1058 §-2J7]% p<0.05

Table 5. Results of the statistical analysis of the gloss meter value (Unit: GU)
Sample Mean Mean difference t p
Damaged hair 1.62 .

0.10 -2.43 0.029
8(0) 1.72
Damaged hair 1.62

0.06 -1.20 0.250
8(3) 1.67
Damaged hair 1.62

0.02 -0.47 0.642
8(6) 1.64
Damaged hair 1.62

-0.00 0.00 1.000
8(9) 1.62
8(0) 1.72

-0.05 1.71 0.105
8(3) 1.67
8(3) 1.67

-0.07 0.976 0.342
8(6) 1.64
8(6) 1.64

-0.02 0.671 0.511
8(9) 1.62

Data analysis was performed through a paired t-test. Each value represents the meanststandard deviation of three

replicates. Statistical significance was found at ‘p<0.05.
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Hoh & o2 fojvlskA] o5 & 4= ATk 83T 8RS F
& B4t 2pol= 0,007 WetaL, FAZT 225 (p-value)©]
0.3422 F9J7]% p<0.05HTh & grez FonsHr] ¢35 & &
ATt 86)F 8OAI=S] B FHet Aol —0,025 UL, &
74]754 9 o8l E(p—value)©] 0,511F §-2]7]& p<0.058c} 2 ZLo

FomsHA] S %F T A, Z2EYUAE VR AFAR =
I NREY FE Ftd SJEET 2% F7H S U 5 U
ot ol= gy ?%g S 57 Al Beo] F7FHKim, 2021)&
Aot vt o] A ettt FAZ 2 fogEe] p0.055
ot 2 gz FoAnsHA| e & o Qlof Aol 714 E T A

F7Vdo] e s o] &gmel Egud] ZRENAE FEES W
T AFAR =23 BT Zol7E gl Ae & 4 A BT

o o] Wk gt 2 o 4 gl

Conclusion

Bl maZaas 228a 240 muto] M &S o)
S Az e ARAR £4E milo] mxsto] A4 B3} GeAS
SAfmoh v A7siT B AN BaE Q) Sle) me e
3322 3¢ 65 9208 TS T2A so] mA A4 ARAZ
Aol Exagich, £ B N4 ATE o) g8 = 1%
AE, PALEE 0|88 FRE, B 23S sl 1 2w o

REEELE PR
z2E2 Yogo| F7HUSE
Vst 7o, AHORE 65, 9 g W7 A folES
g OV A7kstolok juldt Holrt eS¢
& gl meEels AYAR SX AR W wEIAE 83T
8O A2 Rolod Btk FAHOE fouid 2UE Rtk
EoEvE Az A W W7 T 0 6 g olARE HAStelo} MR
W o2 Al

B4, MPABEE o[$3 FYE 2% 23} £4uot Syuo
EEEAE ol SR ARl FUE HeE ZEEA T
%ol TS Y B340 PAKow 22FA B
A BE ARAH SRS & 5 99l ARAe) 7124E D 9
Lol AStsll 5% W A Aol Sk A 2 4 28
HEI} gl O ARET,

A, F 27 A3t Baghe Av &ymet £4ne] ZeEe
A2 Hrleto] EEFE A 29| e T
29 4 950, FANOZE ROl 22 % 2 oo B

7Hdo] 712kl m HR7Hdo] Aol &ypmek vl A] Hol7} gl
S 9 4 qgle), Z2Ee2vt B Yol waE R o A

i
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o2 AzET

oo} Ze Aue MY ZeIaA 22Ee HrkE AFPAT} &
A w2 AjAaayt QA At 2, FE2ES UK
ARAZ =23 Al29] AFAE, FFEANAE Bgho] A2
T Fou|g ol7t A2 & 4 Yol A aTT} Y AR A=
gk, ol QlojAls Hitgho] BAZLRE Aok S & 4
ct EZEUE Az A 39 575 1ste] A2 It A&
3= 7k & Aoz ddE A% dFEs S oS o
3L, A R0 FYAE o st A1 Bt gict
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