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Introduction

Abstract

Purpose: This research investigates how much hair quality could be improved
through the use of a hair-treatment agent produced by adding amino acids such
as cystine, lysine, proline, arginine, glutamine acid, and alanine. Methods: The
research was implemented through measuring hair surface arrangements, amino
acid contents, and tensile strength. The following procedure was taken as a
research method. Firstly, we prepared bleached and dyed hair, which were based
on healthy hair. Secondly, we applied a hair-treatment agent on them as follows:
plain shampoo, hair treatment after plain shampoo (once), hair treatment after
plain shampoo (twice). Thirdly, we measured absorbance of methylene blue (MB),
amino acid contents, and tensile strength. Results: The value of absorbance was
lowered and amino acid contents was increased, according to the number of using
a hair-treatment agent. The value of tensile strength was increased in the event
of applying a hair-treatment agent. Conclusion: We could find that there was
improvement of hair quality under the condition of applying a hairtreatment agent
rather than that of using a plain shampoo. Thus, hair-treatment agents could be
developed as a new product for home use and use by professionals.

Keywords: Treatment, Hair, Improvement, Texture, Cuticle

Uiz, 2ul Adio] whA Ws ko) Afo) ofy] |t 11 A
I}, FES0] dofjut thE Bkt A Yldo| ¢ H, 3t 5

Q1] ohEThE S FHSH: el Hlole, T, Soj2
EHd Sof glom sloj2etde] glo] Al obgTheL Edsh
£ el A=, HoldE Folu, w94 So| IrkKim &
Choe, 2010), 2IZ1] Qlo1A] W] 713 3 ol F4j9] 1L
QLS ofulx] @) SRt HTS s, B3| wike] Yoot of
Brhe B E ste] Fa%t Seo] HeirHquoted in Jeong
et al., 2000), 1E} okETRE-S 913 o1 714 1l &g Fo
2 mge) s &4, ofulieAl F A, APRE A 5
Be) - sab) &40 WA,

ulg A& 3 GHE ofdd dRet e FHGRAY wae
QIsto] WIOFAQl WA o R9IT}. YRS ASASL EFSIe] m
of EEsH, 1)9] Lok wie] ERis HEelw, Aok
£ 2802 Egole] BYIER Solrt SRS AoA A
of A¥ast Egstel wao] Aoldek(Kim ef al., 2006). ol
Shukgo] UofLh TN 1419] qHmLioleh 2419] TSk
S| OJ8) o] P, kel PN we] BEwz} Lol

N

L

|

Copyright © Korea Institute of Dermatological Sciences.

2o| WAL} mato] Ao} Bel Mak oh et F4) FAT Al
7} "ehKim et al., 2010).

) o) Wehd A4aE shaighl SA0) B RS
A7 @ikl ¥ B UhS ek op et mEsl7) vhshe
ek EA0 A0 FITHKim et al,, 2010; Lee et al., 2006), ©]
o] )82 Sfstel milel] £ - S5 AEdA% AShe 2
wake] BS ST ol Exjoh Mo P WeE =
S, e AR Qe Aot dhale) sjabze] wsks
714 £eHChang, 2009,

olefet mite] £4L ER|EUEAS Exsle] mETY] HE
3} Ul AE RN BAS Y 4 ok WA = &
Ak hisle], = AEe] A8 Bujdo) Tiklee & Cho,
2011) 53} & A7 BaEiglon), mie] A7} BE &
a0l WE, F7), AE 5 mao) Zela B4 vlyErte) 7
o] Tk A obx) ulEE Aoltt, Wb B Aol
A2E, ol mER, oh2], SREAL el g o)

ol of
rlok,czjlgé;z

=

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the

original work is properly cited.



Effects of Hair Treatment
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Table 1. Composition of hair-treatment agent

2, Mg
IECEET

H AF AL 0,05-0.1 mm #7]9] B ARE3IGIT 24
AA| 3 mgt A2AIQ] 6%2] IAteleas 3 mlS S8t 7
ek ot 37fof 242 18] =23t thy YR A 10 min 9
50C 7k 10 min F<F A4 WAIste] A Alesi AL
= 2541, 5% 50+10%), 3719 mi ohd & Ulle RS B2
T Fmo e Fujo] "y gl g AAS F= S ARHKim
et al., 20135 AYsIGlaL, E ohg = opl lle S AR
T Azd EQEUER 13] = wpx|ep ek o2 S99 4F
F 5 Az ESERER 23] EEs}o] 5 min F A&t &7
o] AR 2 5} A7} mutyl v Wk},

G A& e AUl 25+1T, FE 50+10% Z3}el|A
B 10 No| =M o = Algsigint, 747 = ol 37iof Zz
AR EA 10 mLE E¥35}19] 10 min 5 50T 7R % 10 min
FU AR AR RS, 2 o Ul EQ) AR, BT 2
o Uis S AR S Al2E ERETER 18] =X nix|e &
o2 ZEQ) AR $ Al2E EREUER 23] =250 5 min
3 AlAsto] S2Q AR T A7 It v Sk,

Slst] Slstel MB GAS At

Division Ingredients
Phase No.

1 Water
2 Citric acid

A 3 Betaine
4 Methylparaben
5 Allantoin
6 Stearamidopropyl dimethylamine

B 7 Steartrimonium chloride
8 Cetearyl alcohol
9 Cyclomethicone

¢ 10 Dimethicone
11 Hydrolyzed soy protein

P 12 Perfume

E 13 Cetrimonium chloride
14 Lysine (L-lysine hydrochloride)
15 Proline (L-proline)
16 Cystine (L-cystine)

F 17 Arginine (L-arginine)
18 Glutamic acid (L-glutamic acid)
19 Alanine (DL-alanine)

Function

Water

pH adjuster

Conditioning agent
Preservative

Conditioning agent (soothing)
Conditioning agent
Surfactant, antistatic agent
Emulsion stabilizer, viscosity increasing agent
Conditioning agent

Hair conditioning agent, antifoaming agent
Conditioning agent

Fragrance

Surfactant, antistatic agent

Conditioning agent (amino acid
Conditioning agent (amino acid
Conditioning agent (amino acid
Conditioning agent (amino acid

Conditioning agent (amino acid

)
)
)
)
)
)

Conditioning agent (amino acid
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(AASI8; Sigma—Aldrich, USA)E A3}t

ZF N2 o B2 107 15 eamE 5 Zo|
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Instron, USA) S5t BagkS Felainh AR &4 4
245 *]'——] Bl Sk dTE o] QP E E Ao Ay

HHES K0323)°l & }04 AAfsIITt. S787ke) A=l de ffeted 2 Al
W 103E S SHH T AL =2 AL W2 ghe AlefRt 8
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Table 2. Hair surface arrangement of damaged hair by using hair-treatment agent

Division Sample Absorbance
Plain shampoo of healthy hair (once) 0.016
Plain shampoo of bleached hair (once) 0.030
Bleached hair
Hair treatment after plain shampoo of bleached hair (once) 0.021
Hair treatment after plain shampoo of bleached hair (twice) 0.019
Plain shampoo of healthy hair (once) 0.026
Plain shampoo of dyed hair (once) 0.091
Dyed hair
Hair treatment after plain shampoo of dyed hair (once) 0.061
Hair treatment after plain shampoo of dyed hair (twice) 0.058
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£ 13] Ajgh =gt 23] A2jgh 2o opn|ieAl S SR1sH
Ak, Ao opn| Al RS AR HA S ERl ARE Al
oh| Al FHEL 77,360,915 mg/100 golH, EZEHE 13] =
32 A R 78,236,928 mg/100 g2 Zd|3] AFFET 876,013
mg/100 g 27} 31tk Table 3). ETJEWHE 23] 2] A] oju|x
A BFEFRL- 79 646,646 mg/100 g0 2 EFEHE 18] 2=t
1,409,718 mg/100 g2 2713+ Ao 2 ehgdu},

o)Al 2 30 ARl A AE (cystine) FEFS] WSS 1
W Za|ol ARE A] 8,246,583 mg/100 go|il EFEHE 13| =%
A] 8,699,154 mg/100 gO& 452,571 mg/100 g Z7I8la ETE
HE 23] =3 A= 18]} 556,749 mg/100 g Z71He & 4= QL
itk 2olAl(lysine)e] ¢ EZ|EHEA] 13] =3 Fo] 2,165,337
mg/100 g2 2 391 AFEHT} 94,690 mg/100 g 7151 EF
EHEZR 23] £ Zho] 2,227,029 mg/100 go & 13] =z W}
61,692 mg/100 g Z7F5F3ATt,

ZE2d(proline)d] 3¢ EYEHEA] 13] =X Zho] 5,589,572
mg/100 g2 2 391 AEHT} 32,325 mg/100 g 7151l EE
EWHEA 23] £ Z}o] 5,789,273 mg/100 gC & 13] = HT}
199,701 mg/100 g F7Fst5itt. oF27]d(arginine)2] 3¢ ETE
HEA 13] E3E Zho] 7,647,784 mg/100 go 2 Ed|9] AR}
41,536 mg/100 g F7151al EYEHEA) 23] E3£ gfo] 7,724,276
mg/100 g &2 18] =Z 1T} 76,492 mg/100 g Z7}51HATh.

Table 3. Amino acid contents of bleached hair

S Hglutamic acid)?] ¢ EEWER] 13 T3 Zlo]
12,303,811 mg/100 g2 Z&l AFERT} 6,729 mg/100 g 57}
3lal EREHEA 23] =X Zho] 12,347,819 mg/100 gC & 13] =
3R} 44,008 mg/100 g F7F8H5int. dehd(alanine)d] 79 EF
EWEA 13] =X gho] 2,690,212 mg/100 g 2 Z|¢l AERch
37.025 mg/100 g Z7}5}1 ET|EWER] 23] T Ffo] 2,695.124
mg/100 g& & 13| xRt} 4 912 mg/100 g F7Fst3ict.

2Ao) ofa] AT SIS AIAEL o] 7H Hho] 2Rt
THChoi, 1999), T2t £ AEE 53l ofujicito] fAIE Wit
EFEHE X A A2} 5T 59| opn|ieAt §FFo| S5
= BRI X opn|iAke] B0 & Q3 QAT F7F 59 =
I aE E 5 32 A0 R Aesit,

GO o)Al Feks AT EH A4 & EHQ1 AFRF Al of
u| Al $HRS 82,794,433 mg/100 goH, ETEHE 13] =X
A] olu|eAt SFERS- 84 908,271 mg/100 g2 & =91 ARERTh
1,413,838 mg/100 g Z7}5}StHTable 4). EFEHE 23] §1ke
88,915,486 mg/100 g2 2 ETEWE 13] Bt} 4,707.215 mg/100
g 37k 2o 2 Uehyith

I ofu| Al F A|AE EEFe] AHIE B EHQl AR A
11,443,097 mg/100 go]1 EFEWE 13| =3 A] 12,283,863
mg/100 g & & 840,766 mg/100 g 27131913, EBERE 23] &
Z A 13] Bt} 677.651 mg/100 g F7FeHE & 4= ATk o)l

(Unit: mg/100 g)

Sample Plain shampoo of Hair treatment after plain Hair treatment after plain
Component bleached hair  shampoo of bleached hair (once) shampoo of bleached hair (twice)
Aspartic acid 5,288.177 5,185.986 5,167.649
Threonine 5,875.582 5,883.890 5,838.049
Serine 7,495.873 7,567.200 7,684.062
Glutamic acid 12,297.082 12,303.811 12,347.819
Proline 5,557.247 5,589.572 5,789.273
Glycine 2,715.374 2,746.072 2,808.773
Alanine 2,653.187 2,690.212 2,695.124
Cystine 8,246.583 8,699.154 9,255.903
Valine 4,183.241 4,193.845 4,316.167
Methionine 450.196 455.389 476.403
Isoleucine 2,401.021 2,404.304 2,477.813
Leucine 5,766.651 5,803.703 5,825.106
Tyrosine 1,902.684 1,862.496 2,041.040
Phenylalanine 1,774.156 1,821.451 1,814.822
Histidine 1,076.966 1,216.722 1,157.338
Lysine 2,070.647 2,165.337 2,227.029
Arginine 7,606.248 7,647.784 7,724.276
Total 77,360.915 78,236.928 79,646.646
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o] F¢ EZEHEA] 13] =X Fho] 2,492,317 mg/100 g2 2 &
)91 ARERT} 30,498 mg/100 g 2713t ET|EWEA) 23] &
32 Zko] 2,534,225 mg/100 g & 13] =X} 41,908 mg/100 g
ZF7Vet4T

ZERS] B¢ ETEHEA 13] =X Flo] 6,024,272 mg/100
go 2 Z|9] AErT} 121,339 mg/100 g $7)51aL EREHE
A 23] T3 Zhol 6,720,216 mg/100 go& 13] =X KT} 695,944
mg/100 g 71515t of27]d 9] 79 ESEHEA 13] =& gk
©] 7,709,600 mg/100 g2 EQI AFET} 107.857 mg/100 g
S7FskaL EREHER] 23] T2 go] 8,068,070 mg/100 go& 1
3] =R} 358 470 mg/100 g Z7F5H3ATt,

SR AL EERMEA 13] =2 Fho] 12,253,529

Table 4. Amino acid contents of dyed hair

E2[ETEN]2| 2H JiM Sut

mg/100 g2 2 Z|91 AFFRT} 1.794 mg/100 g 3713kl EF
EHEZ 23] =XE Z}o] 12,371,283 mg/100 gO. & 13] E3xHT}
117,754 mg/100 g S7F5k5ith. Eebd ] A9 EREHEA 13] =
3£ Zko] 2,860,671 mg/100 go 2 EQ1 AFFE T} 62,137 mg/100

g 3715k EZJEHEA] 23] T3 Zho| 3,043,301 mg/100 g &
13] =z Rt} 182,630 mg/100 g 271514t

YL - ohn|iAt FFo] Eole A2 BIu] A|E Afo)

£ @7sku = AT Bae] Rl s 47 o= &
AR AEAL YEsto] @inRe] T T2 Wap} dojut 4

N

| 2192 Seshadri & Bhushan (2008)¢] A7+ Aze}l Az},
Oy Ao A9 JAmo) EYEHEAS ZEFPS uf ofn]
LA gepo] FU1sE BRIt 2 A2y ETEHEAV} B

l‘

(Unit: mg/100 g)

Sample Plain shampoo of
Component dyed hair
Aspartic acid 5,114.636
Threonine 5,739.303
Serine 8,194.724
Glutamic acid 12,251.735
Proline 5,902.933
Glycine 2,970.919
Alanine 2,798.534
Cystine 11,443.097
Valine 4,386.080
Methionine 528.663
Isoleucine 2,373.632
Leucine 5,686.462
Tyrosine 2,125.509
Phenylalanine 1,830.789
Histidine 1,383.855
Lysine 2,461.819
Arginine 7,601.743
Total 82,794.433

Hair treatment after plain
shampoo of dyed hair (once)

Hair treatment after plain
shampoo of dyed hair (twice)

5,233.326 5,152.104
5,718.803 6,195.199
8,221.274 8,825.025
12,253.529 12,371.283
6,024.272 6,720.216
2,972.587 3,292.778
2,860.671 3,043.301
12,283.863 12,961.514
4,394.817 4,592.102
525.445 598.107
2,398.813 2,536.609
5,713.113 6,238.704
2,160.708 2,320.409
1,863.871 2,024.444
1,381.262 1,441.396
2,492.317 2,534.225
7,709.600 8,068.070
84,208.271 88,915.486

Table 5. Tensile strength of bleached hair and dyed hair

(Unit: kgf/mm?)

Division Sample

Plain shampoo of healthy hair (once)

Plain shampoo of bleached hair (once)

Bleached hair

Hair treatment after plain shampoo of bleached hair (once)

Hair treatment after plain shampoo of bleached hair (twice)

Plain shampoo of healthy hair (once)

Plain shampoo of dyed hair (once)
Dyed hair

Hair treatment after plain shampoo of dyed hair (once)

Hair treatment after plain shampoo of dyed hair (twice)

Mean value
143.7
109.3
119.0
125.3
130.4
117.9
128.8
132.0

http://www.e-ajbc.org

79



Effects of Hair Treatment

A B3 Q= Ao wElnt TSk o] ATE £ ol
At o] STV R =St A=t SVt Lim & Ko
(2012)9] A A77H E A= FUsHA 282 A& et
7] $J4l QA= 24 AHLS Wasiart.

3. IRt EX Ziq}

Tako] o)At gyl ARYE, AIFEO] 9Fo] Aol Q)
th= Kim (2007), Lim & Ko (2012)9] A3 A5 vjgto 2 ek
7 B}l

29} GARO| EPERE AGA ob|wAt g0l 5
oz Ee|EVE Het AggEd] b
A e Ak

A, Qe Ede) A, Beol A ¥ EvERE 19,
EelEvlE 280 mue] QPP AN Table 59 Lk, BAR
o S QT Y A, AuEc A F Sdo) AF @
ko) e HEglol 34.4 = W ESEWE 18] B
© Wam Beel AR gt 9.7 3715, EREWE 28] A
& gre 13) BEghuct 6,3 S7Hig SEL gy o)
of SJshA Be=0 SFeREo] WY 2 APElo] doluk stet
Wit 5o o, el wreliol dolubAut waA g vl
43 8 §:21430] WolxIA) ErkRob et al,, 2009), 2 AFoIAE 2
Mo iy Wi QZwst EeEE Mol F 57k B
QRO BA Be] ofuliile] Gl EL4E ATt 57}
ATk Kim et al, (2005)9] G 2349t $A% ANE A,

QuE QP A SR} Ze Aue AgunTt ¢

A 5 EEQ AR 3 o) =L Batgke] 12,5 Wil Ed
ERE 13] A& Batghe dAE SR AR gheet 10,9 5718t

Fa1, ETEME 23] Al& gk 13 Ale it 3.2 571 okt
ol AxE EEHEA Az Q| HFE2EA Al 53
A 9 71 22 9] g2t o] g 2o AEH, ARt R
ko] iy chlEs BEiSo] 2A Jid &% )ltke Lim
(2000)9] A}e} 22 Aoz AlmH), o]e} T2 A= u|Fo]
= EEIE‘HEXH =22 Q8| = /A awlrt Vel Ay
B, QAR =T RIS S & 5 A
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Conclusion

myre gxu ‘ﬁ"“ e} -8 3eHA n|g A& B3 2R
¥, Byl Aggo] SeiEAY, REv|o] S5 A o B &4
o ‘AR 2 AFE ol2Rt fekA Al Fof| md 2] SHof|
A EZ|EHEAE Alxste] Mitof xgho 2 midko) w7
A BIE gof Bzt siqict, AR gl GAEef SQl AR,
S A - EREWE 139], ECEWE 23| =X § 3%
4, oAl AR, = S-S T =AY A avt
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E4), 2R, JAmo] olu) Al SleF B ATRs ZH|Ql AR
Hr} ETJEHE (3] 323 BHo] opu|iAl o] AX =713

d

< 4990, EFEHE 13] TRHTH= E ElE?iE 23 =2
Al ofuieAl e} 717 Uehde g EREES] B &4

RIS B8 4 et

S, R 24 20 R, Gamoll Seol ARrrch
L EelEvIE 18] BEI U] AT go] F74BS ¢ 4 9
o3, EPERE 18] Q7w gurhs Bl 28] Qe
ghol Z7HES & 4 9lo] BA) A AMBE & 4 ik

olifel @z mo} ofuliike Hrlsle] Azt EelEREA]
2 0lg A& Al 4 o) mE A 3t 9 Slskgn
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P&t E &R BRREREAZE
SR

AREAARKRKESE, TRERMT, #HE

By SEMREE. Ma. BRiK. BaR. AeRNRaREFRERPRRERERGIARE, RREARNE
HRo HiE ATHEIKERERR, MRELEMRELLDIH TELFIRLR, LA RME—R, &
RRFERERIPERMERR G, DRNERRICE, BEERKRHNEBIEREE. KANREBERS BRI AHHFERE,
SR ATHWAERRNEERE, WEREKAFRELLIBAELR, BRI ERRRmNE— R EE
HERRRAFARBIRCEEE, RRATRERR R mNERRAR AL AT A R IR & R —REIR
BIE, NMAALBRIEESR. RELAMREXAHNRERNESR, BWALFTIRE. TR ERIR & mtiE—
R TR ERIPR mNERREIT 8 BN S EHZINMEN. (EEREEI SN, hFRE RIS NNRIRES
R, BirAmMEERRRES R BRI E—F, RSIAA. SRR ERIPAmNE—R, FAGIRAERIPR
mAMER RV A EFRE 1Z e, Gt kA LR RS ERERIRAmEY, PBkANARRESEE.
Rt DB ERERURER T WA ERRA LM, HRSToEamlhE.
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