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Abstract : This study was aimed to investigate the improvement effects of kelp extract on the
damaged hair by manufacturing hair quality improving formulation adding kelp extract and applying
that in the damaged hair. With respect to the study materials, the formulation was manufactured with
different strengths of kelp extract including 0, 2, 4, and 6 grams, adding perm base material. The
manufactured formulation was applied to the decolored sample hair of Level 8 and its effects were
measured and compared before and after its application. Tensile strength, absorbance using methylene
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blue, and gloss were measured as the tools to show the improvement effects of hair quality. To check
the reliability of the results, statistical analysis was performed. Tensile strength showed to be increased

in the Level 8 samples applied by the formulations containing 4- and 6-gram strength. Absorbance
using methylene blue showed to be decreased in all the samples after the application, based on the

absorbance results before and after the application. No difference was found in all the samples on the

gloss. In conclusion, this study revealed that kelp extract could improve the damaged hair. Further
studies are required to check the improvement effects on the damaged hair with multiple types of

extracts and study methods.
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Aol AMgE B 35HY Aleg ohx] &
2 oo AR B 25 cm 7|EFOE 3gH
R(hair) ohdE TFESQIHE E29 94 & A4
Azxsto] AMgSHGiT oAluE FEE0] B &4
M AEE E7] 9lste] a4 Alas A4 st
2] g2 AAmet A7 =] gAA AlA
(ammonium persulfate, potassium persulfate,
sodium  metasilicate, sodium
carboxymethyl cellulose) (Suanhj, Korea) 4 mg
I A2A6 %o WitErAE FAHRECE water,
etidronic  acid, phosphoric acid, sodium
phosphate dibasic, cetyl alcohol2 FAH A&)
(Suanhj, Korea) 4 mLE 1:1 H|&E 23}
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Table 1. Composition of perm—base agent
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o] Huo]AAlE &t (Korea)oll Al A=
Ag AHgston, "HyolAd] xAEE Table
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A x4
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Z=24717](Digital force gauge, HF-20; Tripod,
China)2 JFHEE S A1 R TLAL
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Aleda ko] o2 tixg mfo]a=zu|H
(Digital Micrometer, Mitutoyo, Japan)& ©]-&o}
o] 0.075-0.080 mm<e] #7] xS AHsln
5cm@] dol|& 271 AepA ARgoRlth RS
tubed] ¥ FT MB solutiondl H7} vortex
mixer (Vortex genie 2, Scientific Industries,
USA)E olgste 10 s & vortexing o}t
50 C heat block (Mini Color & Warmer

No Ingredients Content (%) Function
1 Water 89.850 Solvent
2 Tri ethanolamine 0.150 Ph adjuster
Cetyl alcohol Emulsion stabilizer
3 Ceteth—-40 3.000 Surfactant
Myristyl alcohol Emulsion stabilizer
4 Cetyl alcohol 2,000 Emuls?on stab%l%zer
Stearyl alcohol Emulsion stabilizer
Arachidyl alcohol Emulsion stabilizer
Stearic acid Surfactant
5 Palmitic acid 1.000 Surfactant
Myristic acid Surfactant
6 Mineral oil 4.000 Conditioning agent

988 -



mz-04; Mini Zzang, Korea)olA 10min7t 3-%]
sl MB solutions SZA7]1 W & tubed]
UE 27199 AlmE Aol A tubedl &A B
Sttt ©] tubed] NR desorb solutiong 5 mLE
= *}Qoﬂfﬂ 5Smin YA & 10s vortexing &
|AE FEIUH. FET %‘ﬂ.‘% MBY| &
Bx7b 7P =2 P}l 660nm= §FEE =
Attt SA7I7le 3 EA(Vis spectro-
photometer, SV1200; Azzota, USA)Z &ITE
23] E4ota I #e] BoS Fokch 4 Al
71% & 7] Y3l desorb solutionS 3000 u

B35l blankE WEo]Eth MB A|ke
DW 20 mL+MB 400 uxL=Z 3)A35le] 2 %=
gh=o] ARgskTt.

O

[e3

243 35 =X

tAaE FEE0 9gt FHe HIlE 47] 4
of oFF HE AX3 AFAR 2 AR =X
st7] M3t 9] FY H3kE St FHA
(Gloss meter NHG268:; Shenzhen Threenh
Technology, China)& °l-g&ste] A5 =
A e AFAS =ol7] $Isi 129 S st
I HA g ARt VA 3 Boks
o3t

244 =X A3 vy

Tx d 542 d7Ret 89
W AA Fo] MER md F7)
nyre ZA5igY EX 5 EXo
17]e} Ao s *1 gt 4719] 8 Al=
Ao 58S 0g 2g 4¢g 6g TF
slo] A2 AJAZ AR & E=xH
2] 10 min? AIAZX 20 min O F
AFste] ZdAz & ZAsigch. B A A
YA EExE X F AAFAAZL A A

Wz e mo
29l 2
He Ajn Az
89
6

ne o

MRS ORSE

ol HJIO

of
Wi
olr
-

Table 2. Expression method for samples
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2 Aee] Seme] Sol nebal 2ol ol
e & o wEel Afat Aol ol
Sla A4t 2 BAME FUle] Agshart,

Sl =
7 oAt a2 el he 2l A4 A

At A, 1o, JEe = Ho=
7t Ame] Ex M3} 9] g FA EASH
st AL B (mean), ZEHA
(standard division, SD)& ot ALS AFo=2
SA =2 33HQI jamovi 1.2.27 solidE ©o]8sd}t
t—tests(Paired sample rtest)E2 Fo] FF2

p<0.05 FZA AFsHAH.

Zn Y oY

w

3.1, EZE =3 Ao

AEd =R A, F 9P 23 Ave
Table 33} Ztt. A]Eﬂﬂi o] o7} mES
F5 @ o Tk B2 ool o7t AfollA]
OM‘?*; g ztold JOJ Zolz] mekstr] £
of BE A= HgEE —ARE Foll At
Ary. AZE Amel EX AW ¥ BIGL
—0 01#tolE EAth Fol&&E(p-value) 0.9102

2 f971E p0.05Eg & o=z Fon|sHA]
S & 4 Atk ol AFIMHo] Y=
A7Hdo] 717 E o] AR JAFHE ©
3He gl A4S o 4 Ak SLOAIEY =2
Az 5o Pk Zole -0.01xf0]E HATH
gostEe 08788 §2)7]1% pd0.05ETH 2 7t
o= fojulald ghes & & ol VIRE W
S ges o 4 otk SLOARS T A

Sample Contents
Virgin hair  Virgin hair sample with Laminaria japonica 4 g and perm—base 16 g
8L(0) Treatment of level-8 sample with Laminaria japonica 0 g and perm-—base 20 g
8L(2) Treatment of level-8 sample with Laminaria japonica 2 g and perm—base 18 g
8L(4) Treatment of level-8 sample with Laminaria japonica 4 g and perm-—base 16 g
8L(6) Treatment of level-8 sample with Laminaria japonica 6 g and perm—base 14 g
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Table 3. Statistical analysis result value of tensile strength (Unit: N)
Sample Pre Post Mean Statistic p
Mean Mean difference
Virgin hair 1.99 2.00 -0.01 -0.12 0.910
8L(0) 1.36 1.37 -0.01 -0.16 0.878
8L(2) 1.36 1.45 -0.09 -0.79 0.470
8L(4) 1.36 1.49 -0.13 -2.81 0.049
8L(6) 1.36 1.69 -0.33 -3.65 0.022
Table 4. Statistical analysis result value of optical density (Unit: Abs)
Pre Post Mean -
Sample Mean - difference Statistic p
Virgin hair 0.064 0.062 0.002 1.15 0.332
8L(0) 0.194 0.193 0.001 0.26 0.809
8L(2) 0.194 0.147 0.047 9.01 0.003
8L4) 0.194 0.120 0.074 6.49 0.007
8L(6) 0.194 0.106 0.088 17.3 0.001
7 5ol WAk -0.09 zolE Bt AFZE AZE Ngo] =x M3 & g2 0.002 =
T FojgtEo] 047002 $27]& p0.05KcH olF HYrh fo2tE(p-value) 0.3328 H9]7]
2 grom felulehA e o 4 ool IAF & pd0s Heh 2 goE oloh el o
= WS §E 22 4 Ak SL@WARA & Auth ol ARsMe] AeER Aol
wn A3 7o WEULS Aokt -0.13%0lE  s|Zsel APueE FYE Wi} gt AL
Heoh HAEY folgEe] 0.0498 Fo7I& 4 S Ak SLOA RS TR Fo] Wit

lo
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o 4 glol QARE WS Uk AL & 4 9
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A w4R0zE Aot ggly, SL@T 8LEO)
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0.8098 Hol7]% p<0.055TH 2 ztoz {ojn
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BHghe 0.074%t0]18 2. AHYES &
o] 0.0072 49]7]% p<0.05Hc}t 2 7t
Fojujgt AvE & 4 9lo] S¥E ®¥sht
AL & 4 Ydort SLEA 2o =2 At
Bghe 0.088%t0]2 Bt AARATS &
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Table 5. Statistical analysis result value of gloss meter (Unit: GU)
Pre Post Mean -
Sample Mean Mean Jifference Statistic p
Virgin hair 0.66 0.69 -0.03 -1.41 0.193
8L(0) 2.27 2.29 -0.02 -0.80 0.443
8L(2) 2.27 2.30 -0.03 -1.15 0.279
8L(4) 2.27 2.31 -0.04 -1.77 0.111
8L(6) 2.27 2.34 -0.07 -2.09 0.066
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