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Abstract: In this report, we have investigated the functional properties change of phytochemicals by the encapsula-
tion using water soluble host, 3 -cyclodextrin. The cream, shampoo, bodywash, and hair tonic containing phytochem-
ical supramolecules were produced by mixing the surfactants, fragrances and the oriental herbal extracts encapsulated
with A -cyclodextrin. Shampoo and bodywash including the encapsulated phytochemicals exhibited anti-growth ac-
tivity against Gram (+) and Malassezia furfur which is known to cause dandruff. In cytotoxicity test against HDF
(human dermal fibroblast), we could not detect any toxicity when the supramolecules content was less than 1
mg/mL. Our results suggest that the supramolecule of A -cyclodextrin with phytochemicals could be a safe anti-bac-
terial agent for cosmeceuticals.
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Phytochemical compounds

Figure 1. Schematic illustration of encapsulation of phy-
tochemicals by B -cyclodextrin.
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Table 1. Compositions and Abbreviations of Used Samples

Contents Name Sample composition

D Distilled water
Herb extracts Ex1 Herb extracts
Ex2 Herb extracts + 1.5 % f -cyclodextrin
cC Cream (base material)
Cl Cream + 15 % herb extracts
Cream

C2 Cream + 15 % herb extracts + 0.045 % S -cyclodextrin
C3 Commercial one
SC Shampoo (base material) contained 0.5 % zinc pyrithion
S1 Shampoo + 25 % herb extracts

Shampoo
S2 Shampoo + 25 % herb extracts + 0.25 % A -cyclodextrin
S3 Commercial one (contained climbazole)
BC Bodywash (base material)
Bl Bodywash + 2 % herb extracts + 0.3 % phytoncide

Bodywash B2 Bodywash + 2 % herb extracts + 0.3 % phytoncide + 0.02 % B -cyclodextrin
B3 Commercial one
G Gentamycin
TC Hair Tonic (base material)
T1 Hair Tonic + 15 % herb extracts

Hair Tonic
T2 Hair Tonic + 15 % herb extracts + 0.045 % g -cyclodextrin
T3 Commercial one

£ 4
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Figure 2. Chemical structures of phytochemicals that
were confirmed supramolecule formation with A -cyclo-
dextrin. Each structure indicates maltol (A), adenosine
(B), B-pinene (C), menthone (D), pulegeone (E), limo-
nene (F), anethole (G), estragole (H), and fenchone (I).
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Figure 3. DLS (Dynamic Light Scattering) analysis of
supramolecule formation /A -cyclodextrin with pulegone.
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Figure 4. Effect of oriental herbs extract (Ex1, A) and
extract with 1.5 % cyclodextrin supramolecules (Ex2, B)
against HDF (human dermal firoblast) cells viability. The
cells were treated for 24 hours with various concentrations
(0, 0.01, 0.1, 1 mg/mL) of samples. After MTT assay, the
MTT reduction rates (mean + SD of triplicate determi-
nation) were calculated by each of control survival rate.
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Streptococcus mutans Vibrio parahaealytcus

Figure 5. Anti-bacterial activity of shampoo (S) and bodywash (B) against L. monocytogenes (1), S. aureus (2), S. mu-
tans (3), A. baumannii (4), E. coli (5), V. parahaemolyticus (6) and Malassezia furfur (7). The samples” abbreviation inside
of each petri dish represent as follows: distiled water, D: 25 mg/disc gentamycin, G: commercial shampoo contained zinc
pyrithion, SC: shampoo contained 25 % herb extract, S1: shampoo contained 25 % herb extract + 025 % cyclodextrin,
S2: commercial shampoo contained climbazole, S3: herb extract, Ex1: herb extract contained 1.5 % cyclodextrin, Ex2:
bodywash, BC: bodywash contained 2 % herb extract + 0.3 % phytoncide, Bl: bodywash contained 2 % herb extract
+ 0.02 % cyclodextrin + 0.3 % phytoncide, B2: commercial bodywash, B3.

o] Yo} A2 Table 19] YeRit) Ex13 Ex2E gk 4= S tH(Figure 5). Ftr&/d 2] AT+ clear zoned
0.01, 0.1, 1 mg/mL2e] F%% HDFel A3t A¥} Ex2 A& Z73to] Table 3¢ Ve lch k25 55
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B3 Q= RS Fad 4= Ul (Figure 4). ¥ A3} 22l climbazoleE XE3$Hst Al Fof| Sl AFF(S3) Xk
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2 A5 gRsIva AlsEH 55 3738 7F5E(SL BD) 3 7154 AR 28B4 &
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Table 2. Anti-microorganism Effects against 7 Microorganisms
Microorganism
Gram (+) Gram (-) Yeast
Sample
L. mono- S. S mutans A. baumannii E. coli V. parahae- Malassezia
cytogenes aureus ’ ’ 0157:H7 molyticus furfur
D N.E? N.E N.E N.E N.E N.E N.E
Herb extract Exl 11 06" 10+15 13+10 14 +10 16 % 10 14 + 10 20 + 0.7
Ex2 12 £ 06 10 £+ 1.0 12 £ 09 16 £ 1.0 16 £ 0.3 14 £ 12 19 £ 1.1
SC 15 £ 13 1506 13 £19 N.E N.E N.E 21 £ 0.8
S1 16 £+ 15 18 +17 15 £ 1.2 N.E N.E N.E 22 + 1.0
Shampoo
S2 16 £+ 1.8 18 + 06 16 £ 1.0 N.E N.E N.E 17 £+ 1.3
S3 15 + 18 13+ 04 13 £1.3 NE N.E N.E 17 + 1.2
BC 17 £ 18 12 + 01 15 £ 0.1 NE N.E N.E 17 + 0.7
B1 20 £ 1.0 10 £ 1.3 20 £ 0.7 N.E NE NE 19 + 04
Body wash
B2 20 £ 1.3 12 £+ 0.7 18 £ 0.6 N.E NE N.E 19 + 04
B3 1512 9+ 06 18 £ 05 N.E N.E N.E 17 =+ 04
Gentamycin G 15 £ 0.7 19 £ 03 15 £ 04 16 £ 0.3 14 £ 05 13 £ 08 N.E
UDistilled water, ?No effect, YInhibition zone in diameter (mm)
FEE 0] 22 Bl B2 IdHadr) vhh =3 7% Bl, B2, BCo £9°% 03t 32 vehilAuk

o), o]= At A B oJok

2% phytoncide®l] &3t Ao 2 FHFHAT20].

B13} B2ell 71 A

==
of AMEE HEAE FEE ol olHd Ivdde
Zh= SRR Hige] A o Aof yehd Atz
deEn web FEEe Y GAlsk] dEE2] 7]
e sk ATE Fe dvle e SRIMA
Ae Aoz JYHry,

34. 0Jd= 4 MY =F
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L. monocytogenes] 745, B1¥} B2ell 2l 50 ~ 60 %
o] A a7t Yebth(Figure 6A). S. aureus®]

B3] A&l disiA= A&7 3Gtk Figure 6B).
a8 B 51Q Malassezia furfurdl HaiA+= B2, Bl,
B39] =AM UlZ o A4 E4do] veRstH Figure 6D).
olell vlall S. mutans® 73-%-, WA 5%} 2l Bl B2
7} B3l nls] A ayrt Aok Figure 6C).
A5 Fall Bl B2 thxw(BC) ol HI&l 43
TaINE 7= AS EAE 5 0, o= AEY
28] gt A ol9le E uE o AEdYda
phytoncide®]] &3t T4 A28 ZoZ AlgH
T3t Bl B2 AR Aare] vE A =rado] AL
st AoR oz H, e 4 Aol &

0 0
0 00 ottt

Ly
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Figure 6. Growth inhibition effects of bodywash samples against L. monocytogenes (A), S. aureus (B), S. mutans (C)
and Malassezia furfur (D). Each symbol indicate: @, distilled water: A, BC: €, Bl: x, B2: +, B3).
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