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ABSTRACT

Penetration property of Aspartame into Hair

Hee Kim

Advisor : Byeongrae Lee , Ph.D.
Department of Beauty and Cosmetic
Graduate School of Industry

Chosun University

Artificial sweetener aspartame is di—amino acids, including phenylalanine,
of the aromatic amino acids using the autofluorescence characteristics were
investigated in the hair penetration characteristics of the active material,
such as silk amino acids. The commercially available silk amino acids
(0.596) hair Treatment(TS), 1 wt% aspartame(TA) and TS plus 1 wt%
aspartame(TSA) were treated in bleached hair. Chemical changes of the
treated hair cuticle is investigated and cuticle of TA treated hair was
confirmed by having the closest chemical structure of unbleached hair
through the FT-IR. Penetration characteristics of TSA into inner cuticle are
most excellent and Fluorescent intensity of TSA treated hair is more

stronger than of TA or TS treated hair by using the confocal microscope.

To study the penetration characteristics of active materials like silk amino
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acids, the autofluorescence properties of phenylalanine in Aspartame was
used. Damaged hair was treated with commercially available silk amino
acids (0.5%) hair Treatment(TS), 1 wt% aspartame(TA) aqueous solution
and TS+1%TA(TSA). Chemical changes of the treated hair cuticle is
investigated with FT-IR(ATR) and it was confirmed that TA treated cuticle
comes closed to the structure of unbleached hair(UB). Penetration into inner
cuticle was studied by confocal microscopy and TSA treated hair shows the

highest fluorescent intensity compare to TA and TS treated hairs.
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Table 2. A =opr| =2kt vejgtete] ofnjx

AF Qe

Q1A e}

Amino acid Human Hair Silk
Glycine 5.8 459
Alanine 44 31.3
Valine 6.0 2.4
Leucine 6.6 0.4

[soleucine 3.4 0.6

Phenylalanine 1.7 0.6

Proline 8.9 -

Hydroxyproline - -
Threonine 71 0.8
Serine 109 10.2
Tyrosine 1.9 1.9
Methionine 0.4 0.0
Cystine/2 143 -
Cysteic Acid 0.3 -
Arginine 6.7 05
Histidine 0.8 0.9
Lysine 25 0.6
Hydroxylysine - 0.0
Aspartic Acid 5.7 15
Glutamine Acid 126 1.0
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Figure 4. Z%e] £ (a) AZ42E, (b) F A& 29, (o) 24 A& 2o,
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Table 4. Abbreviation of Hair samples’ name

BB Bleached black hair

BU Unbleached black hair

WB Bleached White hair

ur Untreated

TS Treating Silk therapy

TSA Treating Silk therapy with 1wt% Aspartame
TA Treating 1wt% Aspartame aqueous solution
30, 60 7}. Days of treatment.

For example, BB-TSA-30 is the sample which is treated TSA on
bleached black hair for 30 days.
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Figure 8 FT-IR spectra of Hair cuticles.
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[Full Scale 1083 cts Cursor: 0.000

(2)BB-UT-60(0.97%)

[Full Scale 1083 cts Cursor: 0.000

(b)BB-TA-60(1.31%)

[Full Scale 1083 cts Cursor: 0.000

(c)BB-TSA-60(1.36%)

Full Scale 358 cts Cursor: 0.000

(d) BU(1.43%)

Figure 9. EDS data of (a)the bleached(BB-UT-60) and (b)TA treated
hair(BB-TA-60), ¢)TA treated unbleached hair(BU-TA-60) and (d) the unbleached
black hair(BU). Sulfur content% is shown in parentheses.
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Figure 10. FE-SEM images of (a)WB-UT-30, (byWB-TA-30,
(c) WB-TSA-30.
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(a) ®)
© (d)

Figure 11. CLSM images of (a)WB-UT-30,
(h)WB-TA-30, (c) WB-TSA-30 and (d)BB-TSA-60.
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