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ABSTRACT

Effect of pretreatment using sesame protein

and oil on prevention of bleached hair

Sun—Hwa Choi

Advisor: Prof. Hyun—Jae Shin

Department of Beauty & Cosmetology

Graduate School of Industry Technology Convergence

Chosun University

Changes in hair-style generally affect the first impression of
personal beauty. Frequent cosmetic treatments of permanent
curling, pigmentation, and excessive exposure to ultraviolet
radiation increase damage against hair health. The abuse of
the indiscriminate use of hair styling products and hair
appliances are increasing. Such hair damage includes oil-loss
and nutrient-loss in hair and it causes structural changes of
proteins within cells. So the importance of right hair
treatments to minimize hair damage during hair-style procedure
has emerged as a new trend in the beauty salon and the clinic.
Recently, hair products also tend to increase their
ingredients derived from natural sources. Meanwhile, the plant
oil in cosmetic or cleansing products are extensively and has
been used as an additive, such as hair treatments and
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shampoos. Better hair cosmetics were shown effective in
protecting the cuticle of the hair, in circulating blood flow,
and in improving scalp conditions. Many unsaturated and
saturated fatty acids, amino acids, minerals, and vitamins are
abundant in sesame seed and it contains powerful anti-oxidants
also.

The purpose of this research is to investigated the protective
effect of sesame seed extracts on hair damage caused by hair
bleaching by applying the hydrophilic (proteins) and
hydrophobic (oils) extracts as a pre-treatment agent. The
sesame seed powder has been treated with alkaline protease
enzyme resulting in three samples; SP (water-soluble protein,
Sesame protein), SO (Sesame 0il) and SM (a mixture of protein
and oil). The antioxidant levels of the three samples were
measured. Sesame oils’ antioxidant capacity results showed a
10 times higher than that of water-soluble protein with
sesame, ABTS radical scavenging activity measurement resulted
in approximately 8 times showed a higher antioxidant activity.
Also, sesame protein extracted by the enzyme is measured
content is as high as 94.5 mg/ml. Several analysis techniques
were applied to the bleached hair before and after the
treatment; the thickness of hair, the tensile strength of
hair, the hair surface measurement using electron microscopy
imaging, optical imaging microscope, and atomic force
microscope imaging. The thickness of the treated hair was
increased a little in an average, while SM-treated sample
(10%) showed the highest value. Tensile strength measurements
in SM-treated sample (10%) showed the highest increase to
28.9% and the order was SM > SO > SP. An electron microscope,

- viii -
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optical microscope, and atomic force microscope observation
were evaluated to give the state of the cuticle stable
exhibiting a damage—preventing effect.

In summary, it is likely for sesame proteins and oils to be
useful for a hair treatment agent to prevent hair damage.
Especially, SM will be a wvaluable ingredient for the
application as a potential material for hair cosmetics in the
future.
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Fig. 1. Schematic diagrams of hair structure.
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Table 1. Amino acids composition of normal and bleached
hair!™
Amino acids Normal hair (#8/g) Bleached hair (4g/g)
Aspartic acid 43.4 £ 9.3 39.4 £ 9.7
Threonine 60.3 £ 13.5 57.6 £ 14.7
Serine 89.5 £ 20.3 87.7 £ 19.9
Glutamic acid 126.3 £ 24.1 22.5 + 10.8
Proline 4.9 + 11.6 44.8 + 10.8
Glycine 35.5 £ 6.3 30.1 £ 8.8
Alanine 30.2 £ 4.8 28.6 £ 3.7
Cystein 138.1 £ 27.3 137.1 £ 23.2
Valine 46.4 + 8.8 42.9 £ 9.3
Methionine 4.2 £ 1.4 3.5 £ 1.6
Isoleucine 214. £ 5.1 21.2 £ 14.7
Leucine 28.7 £ 5.8 28.5 £ 7.0
Tyrosine 16.0 £ 4.5 12.4 £ 4.6
Phenylalanine 17.0 £ 3.3 16.1 £ 4.5
Histidine 57 £ 2.9 56 £ 2.6
Lysine 7.3 £ 0.9 55 £ 1.3
Arginine 71.0 £ 8.3 68.8 £ 9.9
-7 -

Collection @ chosun



oJ
or

ol

-t

1-3. & &

&M
X0
&M
&0
o)
&M
i
&M

or
)

K-
oL

<]

ol

i

MLt S22 0

ReICE= H

-

or
)

S
A

(wm]
-

b4

2ol EL0IH,

o
4
T

0
e

OF

R0

ol

Ju

ol

o]
U
=

Ju

210104,

ol gt
cl &

Ju
0l

ol
o

20

OICk.

=
S

70

AcH & B2

=)
=

ES el

Cet H=01 8N HE=2

¢, 02 QI5t0d ol AEHY

=)

J
I3
Al
=

9]

oI

=
=]

1-4. 2229

X
o

I.

20l Ot

= 0O
[E—

=

= A=

}

£ MG

FIREN

&

1

=
xR

ot
=

=S
[

st WEOUA MK

&)

=8

J

o
0

-

ml

i

e
b

S

ZCAIZI D Al

ZclEE0IE

At 2

HOH

110
=
=

t

=
=

H
H

-

oll

i

ur
<+
o
1

t

s5D

440l

P

=l

3

&

t

20l HEWXL, I

H Xl A

0

HA

Collection @ chosun



S ot X B o __M ol S o X @ R & oll ok L S
S = S 0o T s =REE] n o -
seoswmEsH HeAcL SF % owm L5 Is
m)wﬂm%__g@ W e 3 ™ ol 6 ol s < = I
mﬁmgom_nﬁil Ol = © ™ B KO Ok S s 0
o @m <x © X -2 Fs o o@w S .8 — D RI S = O
nmvun.u RoODDRo ) — _.._ruamo o3} DM._ al
m}MﬂEmﬂ,&W%&;DE 0 E = E__oo mo_c__
oy Sragwgygwe ;o o = wg Boa &
= Y :os o Wz AR rt [ o K0 I U B0
o = = 3 o o "° /&= = v oM g 20 o) o W&o JifS %
SERG oAy o PTmEsm FX
= W W& D R o oy K Ki - s X 20 =
S - o o o= 1 - = X o = - 0 =
L 2 <oy ool aloo3 Jo B3 8= = o) S
< B o = o s . = S oo = YR
R e L - B SR SN S ] . m
Sz ZwadagmeRAT  Hao, oY E WA
nnM = .._.A_uo < E_D o N:._ __o__ ™ I_L Bl Py E.E mer ou_o 71 3N _._,I 110 |_-./|._ Hl
3 mm_xm%ﬂmolﬁJ.oMmu s W3 5 oo O Wy
= A T - R TS i 31 <8 g K
B F 6 S T T I = SRz waﬁlo_tuﬂ
o :w_. — +__. 00 < o: ._I O_ — R - .Cr:_ 20 (1) = KO S - O @.M On_
e - By oS5 Hie®AyI
Aﬂ__gmmmp_»t___rw@ e 2Bt o o o = ol o
5 Um0 _Wygg Bzgs _ ST Bz
”Du_e_._.Ia_.A_l FD_IU_yO_Ln w_lw_l Il _.Aylou_oo_vllm
ol 5o & - wAT Ty asdNwFToSswWEys Ko =
ol golg s ;a8 T O s lne YA awmwsw
gW-Do HZsHE_Yplmg o smPo g 2R
ol Sgox 2o BT pORTLFEEs o 2R
S aWSsRoe M S g0y YRRy 0
KD 80 O & o A0 g gy OF moF¥ DD < G T
= T N Kk =~ = oS 3 - Ulo O = T = b
— . B 2 H i & < E AR a— o of X o = - <l
] B R <=L ™ Dh R 100 — 83 = = .__vﬂ N
L om S L uWoo e uwoRD KO U S Noo B o U SR
— SO WY & m s Y wBoH oo n = mn x = 4 7 A

15% JIEt 210

o
=

t

=3

I

=
[

RE 20%

=]

I

C
=

o)

=

al

3

_

oF 46-63%= ItE

H1

9]

52 Mo
= KAIZO0I

[a—

FIH

()

PN

N H
Collection @ chosun



Al

0l

9]

Ok

o0

U
RO

2

OF
&4

44 8hs L=

F

<J
T
Hu

el
OO S0

3%%,

0}
I

)
0

2

0l

A

)

EllOF

A

ol
11

iof
)

.

0l

=
[=)

OtOl =&t (methionine)

00
o0

il

ilo]
[0S

ur
Ju

0l
lignan® 2l S+4dF0°! sesamin, sesaminol, sesamols2 &5

9]

9]

ULCHTable.2)(Table. 3).

_10_

Collection @ chosun



Table. 2. Data summary of chemical composition (g/100 g dry

weight) of sesame seed®@ @0

Badifu and Eggekun and Gandhi and

Chemical ; ; Nzikou et al.
S Akpagher Ehiee Srivastava
composition (1996) (1997) (2007) (2009)
Moisture(%) 4.05 7.00 11.00 5.70
Fat (%) 56.30 48.20 48.21 54.00
Protein(%) 24.60 19.10 26.94 20.00
Ash(%) 2.00 5.20 5.59 3.70
Fiber (%) 2.50 3.60 3.90 3.20
Cabohyfrate
(by 10.10 17.90 5.59 13.40
difference)

_']1_
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Table 3. Amino acids composition of sesame flour and sesame protein

iSO | ate(36)(37)(38)

Sesame flour Sesame protein isolate
Amino acids Brito and E [-Adawy, Rivas et a/ FAO/WHO
Nunez (1982) (1997) (1981)
Aspartic
) 7.3 8.2 7.0 -8.0 -
acid
Threonine 4.0 3.4 3.6 - 3.7 4.0
Serine 4.0 4.2 4.1 -4.3 -
Glutamic
] 14.0 16.2 13.5 - 14.5 -
acid
Proline - 7.8 57-5.9 -
Glycine 7.3 4.8 3.9-4.0 -
Alanine 5.1 3.4 4.0-4.2 -
Cystine 2.2 - - -
Valine 4.7 4.7 49-52 5.0
Methionine 3.7 2.5 2.1-38.2 -
Isoleucine 4.1 3.9 4.0 -41 4.00
Leucine 7.1 6.7 6.6 -6.7 7.0
Tyrosine 5.1 3.7 3.6 - 3.9 -
Phenylalanin
. 6.0 4.5 4.6 -4.8 -
Histidine 2.3 2.4 2.5-2.6 -
Lysine 3.8 2.1 2.2 -2.4 5.5
Arginine 9.3 12.5 11.2 - 11.5 -
Tryptophan - - - 1.0
- ’]2 -
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SOt SEAZC. EEE ANaes COAl D5YE 24Z2101(Mega

17R)E

8545g=6409 rpm, 30C, 15 min St A& =cl otULt. 45322 =cl& oil,

cream, water, meal &2 &S o0ilE2 Micro—pipette2 AE3dI0H

creams, waters

g s oilE2 11 M, creamE2 156 M, =4 CIBHA =2 378 ml,
CHHHXI=2 210 M 22l A0, 12A12F HAEAIZ! meal 52 2
OIACH(Fig. 2).
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T =H = meal&& (ISUZU Soyokaze, HOt Air
Drying Oven)S AR50 Q0C2E 2 12A12F AX AIZCH.®Y ZIHAIZ 100

=J{ot1)

Rapid

=849

36.75 g



Sesame flour

'

A 22 100 got EE4 16 H|82 B

l

Water Bath 100°C for 5 min

l

H20N 43

l

Alcalase 24AL(E] SEQ| 2%)S Alg0] €1
0.5N NaQH / 0.5N Hel A PHE Of=

L

SHAKING INCUBATOR 45°C at 120 rpm for 120 min

Y

Censtrifugated at 8545 g=6409 rpm 30°Cfor 15 min

l

oil, cream, water, meal=2 2 §2|

l

oil, cream, waters Micro-Pipette= Z}2F E2| H A,
meals 90°C 22 0AM 12A|7F HE

Fig. 2. Extraction procedure of oils and proteins from

sesame seed used in this study.
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14|, 24 122 Mixing & EMH =X

Y

524 13]

v

ot

=i

rir
4

20 MY = o

Y

27| HA, AHAEx

Y

Siof 2o Yoz 21 BA, 1%} BHR0| HX2 & 2% Y

Fig. 3. Hair bleaching procedure used in this study.

_16_

{Z/Collection @ chosun



lIl-2-2. Sesame Protein & 0il &2 Hcl
= Virgin hair 1OIAE M2lot] 1Xt E40| 2 RLAE
NMoA s J|E2E 1XF €42 10/A, Ml ot 210 2XF &8t oA
9 2828 UAM Lis=O Sesame Protein 0.2%, 1%, 2%
HOtel X celMl, Sesame Oil 1%, 5%, 10% &JtEl X elH Mixing® Sesame
Protein & Oil Ol 1%, 5%, 10% &Jt& MXEIHE 2 121X &I = 45T
N g€Xcl 152 KX 102 &= S2 (=

g et = U4

ol
P

= =2 odgyg = [y
HSHALCH
o AN
2= Heldt Y Algs 282 HEH 942to LHRE =2 Aqs &Hsts
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Table 4. Preparation of samples consisting of proteins,

oils and a mixture used in this study

1. Sesame hydrophilic protein

Composition protein (0.2%) protein (1%) protein (2%)
hydrophilic
) 0.38 ml 1.89 ml 3.78 ml
Protein
Buffer (PBS x 1) 19.62 ml 18.11 ml 16.22 ml
(Total volume 20 ml)
2. Sesame oi |
Composition 0il(1%) oil (5%) 0il(10%)
sesame essential
) 0.1 ml 0.5 ml 1 ml
oil
JoJoba oil
) 9.9 ml 9.5 ml 9 ml
(base oil)

*(Total volume 10 ml)

3. Sesame mixture sample

mixture (1%)

mixture (5%)

mixture (10%)

Composition (protein and (protein and (protein and
0il) oil) 0il)
sesame essential

ol 0.05m| 0.25 ml 0.5 ml

hydrophilic
) 0.05 ml 0.25 ml 0.5 ml

Protein

buffer (PBS x 1) 1.9 ml 1.5 ml 1.0 ml

JoJoba oil
) 4.0 ml 4.0 ml 4.0 ml

(base oil)
EtOH  80% 4.0 ml 4.0 ml 4.0 ml

*(Total volume 10 mL)

_‘]8_
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1 time bleaching
process

HAH X
Apply bleaching agent to hair

oA oRo:aE (1:2)

v

TA (42 5E)

Standing time
MA
Washing
HE
Dry
2 time bleaching Pretreatment in the solution
process .
v SP Group - 0.2%, 1%. 2%
== 50 Group — 1%, 5%, 10%
'H*ﬂ"’ii= SM Group — 1%, 5%, 10%
X
M=
ME
— 1 =4
SEEoiE
SEM Tensile Thick
strenth [Ckness
AFM

Fig. 4. Summary of whole experimental procedure.
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Ctress

Ultimate tensile stress ( tensile strength)

| Yield stress

Yield _
\ point Strain at break

\ Strain

Stope=modulus

Fig. 5. Stress—strain relation curve.
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H-3-3. FMEXS0IB(SEM)S 0|26t DL ITHAE

QY HHO REIZ &4 oIS A5t0 FAME XS 01& (Scanning Electron

Microscope, S-4800, HITACHI, Japan)E OI8&tH Alg 22 0228 &t
83 DESH] 5.0 kv OlA 2,000 tHE2 =01 2ZotAUCH

n-3-4. Zstslold 24

QY REIZS MEH TIE WRS NEXol 2EHS 5t0d Z&ts0lE (Leica

OME Microscope)2 AFSoIM 4008HE = &0 2F 2ESHACH

-3-5. XS0 (AFM) 2E

XS 01B (AFM. atomic force microscope)2 =2Z 2| LA HEH 72X,

Ob2t 2 D1 S9o HH =4 =X0 MM, “ AXe A2 5o 2R

ALOI2] BIMIEH &S =HGH0 2 10~50nm B8 Sl= EIl2R2 S AMEGHH

HOHO FEE 20xE= S0IZ2=2AM HEHS HED|, OHEFHEE SAl0 =3

g 4 gt “?

2 R0 M= XS0 (AFM, XE-100, Park System, Korea)& 0l &350

g HHO M4FEE H= OlMotH =& ofRlt. AE8 =3 2E= 8

o ogAD @eUxed & ZE 2C0IH, 248 N2s

Topography, Line-profile, 30-image O|Ct

Collection @ chosun

A2 S0-31F SM-3=2
(Fig. 6).
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Schematic diagram of AFM

Prism
Photo diodea ﬁﬂ'_ T Laser dicde

Fig. 6. Schematic diagram of atomic force microscopy (AFM)

used in this study.®
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ASI0l AF28H Bovine serum albumin (BSA) & Bradford Al

Sigma-Aldrich chemical Co.(St Louis, MO, USA)OIA RSHRAULCH. BSA = =
S0 =0 138 22 LS50 -80T 0l 225t A6t & =& 2 §
A5t A= OIQCH. Standard curve = BSA E¥s 0|28t Stock

solutiong 0 ~ Img/mLe =& 2 MZEGD 20 plL® 202+9 tybe 0ff 28t
Bradford reagentES 1 mL& E0{=Ct. Bradford reagent2 BSAO| &&=
AM20M 5 20/4 B2 Al2|1D Standard curve E HHEGIALCH. =N

84 OO =TS OIS 9 BSAUAl A SBH SIS 00

)
T

Bl sE2 346t AME 20 yLE F St eppendorf tubesOl 227112 sigma
bradford reagent (Sigma co.)S 1 mLE 0 BF2AIH 10 22t XIS & 595

nm(UV-VIS spectrophotometer, amersham iosciences) A EZTE =&Y
Ch. 595 nmOllAlSl &EZ 5= bovine serum albumin (Bio-rad protein assay
standard 1) Ol2dlA 12l Standard curved?t HlWol HHEHES FHet

StCH,

20| Ultra violet(W)Ol =S AXGHX LD, EH 2SI 2ALH
A S CIAet 2% &A4S ZefotH =ICH WOl Q8 29| Z5stA 2
e 2 CHeHAIDE iU X=2S ==0, S0l, 254~400 nmel A0l =
ole=

shaft)0ll Y= & &8 22X A0l ClohA LOoLi=0l SHeHE o] Z 2| H E
S (Polypeptide)d MOl OFOIOIE 3H=(amide carbon)2l AFSHO SloH 2

H
s4 (Carbonyl) J12 MAGHH S0 BB R0 TAEH 2ge
atio
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ABTS radical AH52 Jeong S2 Y2 BIEGI0 SH6tACH. Y e
He SF=0 Soigt 7 ml& ABTS potassium persulfate 2.45 mMS 1:12
20 E2% 20l 0.70£ 0.0201 &&= PBS (pH 7.4)2 3| AGIAUCH. 12-16
A2E Sob A0 2XIGH] Radical stock solution® 3IA&E

of sE€2 HXEE=E sample 100 plI®=S Jteld 15

ELISA(Bio-TEK, Synergy HT, Korea)S
22O ABTS Ol OISt AHs (I1Cs0)2 Z0HCHS AF

ga U
ZAADIE0 2R sE2 LIEHUHRUCH gdtats2 A3t 202
o EZTE ot HEEZ HAlIGHATH
Antiozidant activity(%) = absorbance ogbcsogntbrséc—e :;z;;f:;;ce of sample %100
-4. ALZ DI

2 7S RS AMIEE JIJls AZF LS II(TEXTURE ANALYSER),

[—

(Leica DME  Microscope), MIZ=AFS0IZ(SEM  Scanning

Microscope, S-4800, HITACHI Japan)S AF=ZalHCHFig. 7).
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2. 3R

Fig. 7. Summary of experimental apparatus used in this

study.
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Table 5. Hair thickness (mm) before and after the bleaching

treatment
Sample Treated Standard increase /decrease
. Average L Rate (%)
name solution deviation
B1 B2
V Untreated virgin hair 0.076 +0.0146 -
B1 1time bleached hair 0.065 +0.0071 -14.473
B2
2time bleached hair 0.058 +0.0071 - 23.684
(control)

Primary bleached hair and sesame
SP -1 protein 0.2% in the secondary 0.070 +0.0105  7.692 20.689
treatment Bleach
Primary bleached hair and sesame
SP -2 protein 1% in the secondary 0.070 +0.0082  7.692 20.689
treatment Bleach
Primary bleached hair and sesame
SP -3 protein 2% in the secondary 0.078 +0.0083 19.999  34.482
treatment Bleach
Primary bleached hair and sesame
SO -1 oil 1% in the secondary treatment 0.079 +0.0091 21.538  36.206
Bleach
Primary bleached hair and sesame
SO -2 oil 5% in the secondary treatment 0.083 +0.0129 27.692  43.103

Bleach
Primary bleached hair and sesame
SO -3 oil 10% in the secondary 0.085 +0.0157 30.769  46.551

treatment Bleach
Primary bleached hair and sesame
SM -1 protein & oil 1% in the secondary 0.070 +0.0094  7.692 20.689
treatment Bleach
Primary bleached hair and sesame
SM -2  protein &il 5% in the secondary  0.073 +0.0094 12.307 25.862
treatment Bleach
Primary bleached hair and sesame
SM -3 protein & oil 10% in the 0.096 +0.0163 47.692  65.517
secondary treatment Bleach
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Hair thickness measurement
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Fig. 8. Graphical comparison of hair thickness before and

after the sample treatment.
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= AR0ME H&ds 2L 1XF EM2 A=0H ZES SISHoZ =4
A2 A8 0|Zdll ==¢8t Sesame Protein & 0il 2 &Xel & = 2x &
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Table 6. Tensile strength of hair

sample treatment

before and after the

o IEAE AEE
7= ox2AT HZ (MPa) AEE (%) =atg (4 =22 (%)
v 85128.12 =+ 7983.647 16.104 + 1.026 - -
B1 79455.679 + 10546.885 12.146 + 2.266 —6.663 —24.577
B2 78457.945 + 2556.160 13.591 + 1.967 —7.835 -15.604
SP-1 78857.361 + 6174.105 11.904 + 1.990 0.509 -12.412
SP-2 84877.186 + 9652.736 12.576 + 1.845 8.181 —7.468
SP-3 83786.77 =+ 9555.595 13.116 + 2.000 6.791 -3.494
S0-1 89663.636 + 2740.886 13.600 + 0.835 14.282 0.066
S0-2 91138.704 + 2691.286 15.558 + 1.257 16.162 14.472
S0-3 92101.715 £+ 2733.936 16.344 + 0.939 17.389 20.256
SM-1 96053.090 + 4285.160 16.703 + 1.249 22.426 22.897
SM=2 98755.540 + 1273.809 16.022 + 1.421 25.870 17.886
SM-3 101148.679 + 3990.101 16.936 + 1.979 28.920 24.611

- 33 -
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Hair stress at mexinmumlioad

120000

100000 -

maxinumload (VIPa)
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Fig. 9. Graphical comparison of tensile strength of hair
before and after the sample treatment.
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Hair strain at mexinumlioad
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Fig. 10. Graphical comparison of maximum load (%) of hair

before and after the sample treatment.
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5P-3 50-3 SM-3

Fig. 12. Scanning electron microscopy (SEM) results of hair

samples used in this study.
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virgin B1 B2

SP-3 SO-3 SM-3

Fig. 13. Optical microscope observation results of hair

samples used in this study.
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Fig. 14. Atomic force microscopic observation of virgin

hair used in this study.
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Fig. 15. Atomic force microscopic observation of bleached
hair used in this study.
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Fig. 16. Atomic force microscopic observation of 2" time

bleached hair used in this study.

_45_

Collection @ chosun



Line Frofile: Red - 108

i ¥
) "4 \
200 4 ¥ :
A |I| &
100 .l I
-~ | .~ Il ——
4 ll-" ! (P | |I _.-" - ..
100 W
[§] 4 8 12 18 20

pim

Curaar axlpm)  AY{nm) Anglaidag)
W Fed 0¥ -420 033 -0, 783

Fig. 17. Atomic force microscopic observation of the hair

treated by 2% protein sample.
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Fig. 18. Atomic force microscopic observation of the hair

treated by 10% oil sample.
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Fig. 20. Protein standard curve using bovine serum albumin
(BSA) as a standard.
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Fig. 21. Assay photo for DPPH radical scavenging activity.
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Fig. 22. Standard curve for DPPH radical scavenging activity assay at

517 nm using gallic acid as a standard.
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Fig. 23. DPPH radical scavenging activity of gallic acid,

sesame oil and protein.
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Fig. 24. Assay photo for ABTS radical scavenging activity.
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Fig. 25. Standard curve for ABTS radical scavenging
activity assay at 720 nm using gallic acid as a

standard.
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Fig. 26. ABTS radical scavenging activity of gallic acid,

sesame oil and protein.
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