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Abstract: In this study, the porous structure inside the hair were observed using an optical microscope without damaging
the hair, and the porosity inside the hair was quantitatively expressed using the results. Experiments were conducted on
the effect of the decrease in density inside the hair on the bending and tensile properties of the hair, and experiments
on endogenous and extrinsic factors were conducted to find out the causes of the decrease in density inside the hair.
As for the endogenous factor, the porosity of gray hair, one of the representative symptoms of aging, was compared with
normal hair. As for extrinsic factors, it was observed that the internal density of hair decreased by surfactant and heat,
which are factors that can cause hair damage in daily life. In addition, we confirmed whether it is possible to increase
the internal density and luster of the hair by using an amino acids and material that can prevent hair lipid predisposition.
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Figure 1. Illustration of reflections at the front and back surface
of hair fiber.
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Figure 2. (A) Internal porous structure image of hair fiber using optical microscope, (B) threshold image.
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Equation 1. Calculation of porosity inside the hair
Porosity(%) = (Gray intensity / 255) x 100
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Figure 3. Internal porous structure image of hair fiber. Optical

microscope image (A) nonporous hair, (B) discontinuous porous
hair (C) continuous porous hair. Cross-sectional SEM image of
(D)nonporous hair and (E)porous hair.
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Figure 4. Effect of porous structure on hair properties (a = porous hair, b = nonporous hair). (A) bending rigidity & hysteresis,

(B) break stress (C) Young's modulus.
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Figure 9. Optical microscope image of hair fiber (A)control,
(B)glycine 1% + CSA 1% shampoo.

33, 2 U2 2z U 87| &7}
oA|7HA] &4 8QlEol| ofste] WA il o]
T At SEAATE WS k] flste] ohv|=
Ake ol mHF Wi 9= 37F 855 Bt Data
not shown). 1 A} Bxjgko| 713} Zpo} il i 2o
Frefet 2utelilo] 7 aubAldl Zlow uElyith
141 4 &3 TS QRE Jefol iyt A1 S vt
F= CSAS A5l Bl 521 Ak AlFoll H7Isto] 3
7l~§ AT
Bt AnjEe o8]t i Ui El*h“
glo]Al 1%2} CSA 1%2 FA|of 283} ARL
olsle o Be) Wi Uo7 S % % s}
CHFigure 9). WHF Ujilof] Hol= He &
ojFof| AlfAl= 2 BRI 4= Stk He &9 #9177t
A=A Fadhe Alo] opd YR Sgto] glofAle AS
Ske o, 2 WRE TS| feft Fol2 WA
B A0l MFsks AeR Heltk
AR ARl SEtolAl 1%E A7t 73-foll=
43%p 7rasto] o

r ru{n >||

oR

f

o

N
u:"‘ro

N

Ach

g0l
=7} Ja) glglon 15.1%2] 97

J. Soc. Cosmet. Sci. Korea, Vol. 49, No. 3, 2023



230 Lﬂ_ll—z:ii/}j B AN

Table 1. The Effect of Glycine and CSA on Porosity and Luster

Control Shampoo

Glycine 1% + Shampoo  Glycine 1% + CSA 1% + Shampoo

Before 21.1% 19.7% 22.8%
) After 20.9% 15.4% 15.2%*
Porosity(%)
P value NS 0.032 0.013
-0.2%p -4.3%p -7.6%p
Before 8.49 7.82 8.15
After 8.45 9.00 9.82%**
Lanr
P value NS <0.001 <0.001
-0.5% 15.1% 20.5%

*Probability p (paired #test, NS : not significant)
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