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Abstract: This study attempted to determine the effects of fermented green tea extracts on hair by using them in a
perm. For this, hair is bleached, and then the fermented green tea extracts and water were supplied to the hair using a
mist sprayer. Then the hair was permed, and hair damage was tested. Regarding hair moisture levels and wave formation,
specifically, the morphological changes of hair were investigated with the Scanning Electron Microscope(SEM). The study
results found the following. In terms of wave formation, the fermented green tea extract-based perm was much better
than the general perm. In addition, hair bleaching was more serious in the latter. According to analysis on hair moisture
using SEM, hair damage was more prevalent in the general perm as well. Therefore, it was confirmed that green tea
extract-based perms cause less damage to the cuticle. In other words, the potential of fermented green tea extracts as a
hair cosmetics material was discovered. Furthermore, it appears that the study results contribute to the development of
low-irritating scalp and hair care products using the anti-inflammatory and antimicrobial properties of the fermented green

tea extracts.
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Wave formation(%) = (Bpw-Apw)/Apwx100 - (1)

Bpw : Length before permanent waving

Apw : Length after permanent waving

H
et
i
1o

X,
o,
flo
&
&
uri
fm
>
e
‘\:_l
X,
_[ {

[}

> md

ofN
4
P
2
A
B
NI
2
Oohoae e

2
)

ol
L

ey
BN
it
K
T
Lo
4 &
S~
By u
o 2
e
How
o fo
Moo R
r o (o °

Curl fomlation(mm) = (a+a’)/2 ............................ (2)

a : Vertical diameter of curl

a’ : Horizontal diameter of curl
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WAD : Weight after drying
WAI : Weight after immersion

2.3.5 FAIXMZIS0|ZEE 0|25 myt nEt

HodE Ago] B
=, 7478 =i Alﬂ— Zo] 4mmz 2 1:}0
carbon tapeE2 A 2]F A X d(stub) ¢ o &3}t
a3 o] & ZZ7|(IB-5 ion coater, Eiko)E AR5}
o 20nm FA2 ¥ ZF(platinum coating)dt THS
F AL A A v] 4 (JSM-7500F, JOEL, Japan)© 2 15kV
oA 1000vf= 23}t

3. Zut | nF

3.1 &¥S=Xt FEE9| oot EM
HaFo Keratin T A2 A 18F 9] ofu|ALS
5ta Ql=dl, Table 18] YA 3} &2 EF &
otel=irg Yeln slosl, muel g
o] Q& TyrosineL 3.66mg/L 3Hg-3t1 ot
otul Al B4 A3 Fotu] Ak Glutamic acid,
Serine,
Tyrosine, Phenylalanine 8%0|313, 1 2] Proline,
Alanine, Isoleucine 3F9¢] ofu]izito] A& FH Ut

3
°
Nikls

Aspartic acid, Threonine, Valine, Leucine,

Table 1. Analogy of Amino acids of hair permed with
fermented green tea

Amino acids mg/LL. Amino acids mg/L
Serine 13.63 Aspartic acid 11.61
Alanine 12.48 Proline 22.52
Threonine 9.32 Valine 8.05
Glutamic acid 15.70 Tyrosine 3.66

Leucine 3.74 Phenylalanine 0.03

Isoleucine 3.51 - -
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Table 2. Changes in general perm at various conditions
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Color value Virgin hair Virg;il;r:lair Perm afltiirml:leaching Perm af;c:m l;leaching Perm af;}’mlzleaching
L* 15.05 15.66 32.63 36.08 42.70
a* 2.59 2.22 9.65 10.93 9.88
b* 1.99 2.36 18.72 22.25 24.53
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Table 3. Changes in ferment perm at various conditions
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L. . Virgin hair = Penm after bleaching Perm after bleaching Perm after bleaching
Color value Virgin hair . . .
perm 1time 2time 3time
L* 15.05 15.60 32.49 39.82 47.32
a* 2.59 1.80 8.71 10.04 10.34
b* 1.99 1.92 17.22 22.33 26.93
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Figure 1. Photograph of wave formation ability.

1: Virgin hair 1-1: Virgin hair

2: General perm after bleaching Otime 2-1: Ferment perm after bleaching Otime
3: General perm after bleaching 1time 3-1: Ferment perm after bleaching 1time
4: General perm after bleaching 2time 4-1: Ferment perm after bleaching 2time
5: General perm after bleaching 3time 5-1: Ferment perm after bleaching 3time
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Table 4. Wave formation ability at various conditions

Virgin hair Perm after bleaching Perm after bleaching  Perm after bleaching

Sampl Virgin hai
ampie Hretn At perm 1time 2time 3time
General perm 22.00cm 19.43cm 18.76cm 18.83cm 19.90cm
Ferment perm 22.00cm 20.60cm 18.60cm 18.76cm 19.26cm

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 26, No. 4
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Figure 2. Diameter of curl formed by permanent setting.
1: General perm after bleaching Otime 1-1: Ferment perm after bleaching Otime
2: General perm after bleaching Itime 2-1: Ferment perm after bleaching Itime
3: General perm after bleaching 2time 3-1: Ferment perm after bleaching 2time
4: General perm after bleaching 3time 4-1: Ferment perm after bleaching 3time
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Table 5. Diameter of curl at various conditions
Sample Virgin hair perm Perm afte.r bleaching Perm afte.r bleaching Perm afte-r bleaching
1time 2time 3time
General perm 4.466cm 3.566cm 3.583cm 3.716cm
Ferment perm 4.583cm 3.116cm 3.500cm 3.683cm
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Figure 3. Water retention of the general permanent.
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Figure 4. Water retention of the ferment permanent.
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Figure 6. SEM images(x1,000) of bleached hair after general perm.

1: General perm after bleaching Otime 2: General perm after bleaching 1time
3: General perm after bleaching 2time 4: General perm after bleaching 3time

Figure 7. SEM images(x1,000) of bleached hair after ferment perm.

1-1: Ferment perm after bleaching Otime 2-1: Ferment perm after bleaching 1time
3-1: Ferment perm after bleaching 2time  4-1: Ferment perm after bleaching 3time
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