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Abstract : The safety of cosmetic ingredients is considered paramount. In order to enhance safety,
a novel preservative, PE-gal, was bio—synthesized by utilizing the Escherichia coli enzyme f —
galactosidase on the conventional preservative 2-phenoxyethanold (PE). The skin absorption of the
bio—synthesized product, PE—gal, intended for use in cosmetics, was evaluated for permeability using
the Franz Diffusion Cell Assay system, comparing it with the conventinal preservative PE. When using
samples of the same mass concentration, the Flux and Kp values of PE increased over time, indicating
a gradual increase in permeability. However, PE-gal did not exhibit sufficient permeability to measure.
This suggests that the skin permeability of PE is higher than that of the PE—gal saccharide. According
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to Marzulli et al., when confirming the degree of permeation using Kp values, the permeation rate of
PE was measured as “slow” at a concentration of 1lmg/mL. Thus, the transdermal permeability of the
divedened form of PE-gal was significantly lower compared to PE.

Keywords Franz Diffusion Cell ~Assay,

2-phenoxyethanol, bioconversion
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4 —galactosidase,

2-phenoxyethnol,  galactosylated

2 ARE A7 BEAY A dEE i
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Al W FAo] Q% AL PgE A=A Bt
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B Ao 2-pheonxyethanol (PE)Q} A&t
“J%E 2-phenoxyethanol®] #i@Ad PE-GE 4
HAstgL}. o]ZA A E PE-GS}F 71Zd]| AF

|3 AHFAZ A= de] ARREA 9= PE
oto] m R F4 B digh Hlw AAS 43Pt
gt BEax &AL 95 Franz Diffusion cell
Assay?} HPLCE ol-&ste] mi &4 EAS £
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2. ¥4 ¢
21, d8 M=
Ade]l  AHgH  2-phenoxyethanol  (PE)2

FlukaAte]  AlE2  ol-&stth. PBS 892
Phosphate buffered saline tablet 17g(Sigma-
Aldrich, USA)& 200mL 32} FFSol <o A
49tk TLCE Merck MilliporeAte]  DC
kieselgel 60 Fpss (Merck Millipore, USA)E A}
435ttt 2-Phenoxyethanol galactoside (PE-
GaDS AAIsH7] $1sll AF&St silica gel2 Merck
milliporeAte] silica gel 60 (0.040~0.063 mm)&
ARESHILE R EAE Ade] AME Membrane
S Strat-M™  Membrane®]  Transdermal
Diffusion Test Model& ©]-85t3ct. B4 Ethyl
alcohol®}  Methyl alcohol> %  (Siheung,

Korea)Ate] A& AFE5Al,  Acetonitrile
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2.2. B —GalactosidaseZ 0|2¢t PE-Gal &4

B-Gal& Aitste A= g2 thg+te]
araBAD L2 LE] A|A"o|| oJsto] Wdo] xH
== pBAD/Myc-His/lacZ  vector(7.2  kb)
(invitogen, Carlsbad, CA, USA)E AM&3lo] E

coil MC1061E ¥d %52 ot pf-Gal& &
Fsto] FEsIATh PE-Gal AIAe 98l

250mL AZrEeA=e] 940 ,uL—q PE (75mM)
ok 50mM PBS (pH 7.00& @il et mofE
% 100mL+=E7tA] &949S iﬂ_gﬁu}. Zat A0
Lactose 30g2 ¥ sonicatorz Hoj&ch &3
5] =¢ & pB-Galactosidase 1200unitE 211
incubatoroll Al 37°C, 200rpm22 48h ¥HSAJZI
o}, §hgo] A3 Hri= TLCE ERlskch(Fig.
D
2.3. TLC 24& St HIS= 4=d
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galactosylated 2-phenoxyethanol®] m& 3t 3
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HHESto] HHE wHESth 1 & TLCRAE of

o] o] ol Ar AAZ} HASS FAF T,
7y AEntE 7S A,

2.5, Alg|7z =3 20tEe ]

K,COs, 1.25 ml 10 % NaOH in 200ml water) 6—Galactos1dase 0]83st PE-Gal &AIHA
£ o]8sto] TLC plateg FME § =dol7|E 30417 9 48X & TLCE &%W&E<9 PE-Gal
olgsiol el T WEES Sel sk TLC B of AT AL stk ol 2o © P
Aol AHgRE AlmFue 71EACR 15 plofrh AES AA dojxl Eg=2 Ae7Ha #dd=a
Lactose Glucose OH
o / O\\ J OH
Ao e o~ AT
| f-Glactosidase /\\/ ~"N0"Ho OH
PE PE-gal
Fig. 1. Enzymatic galactosylation of PE using £. coli f§ —gal.
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ROlEIHNE olgste] Relsiirt. Aejrba

ZazrtEad o] ARG A8z obA
EYEH : 8/ =97 1 3 (v/v)E A5
o 1 Ay PYHE PE-Galyt wFoz AgH
lactoseZ Eejote] BHEQ PE-GalZ 14.3%
a2 9o 4 At 2 BEE AS
TLCZ &H1gt A3} Fig. 2014 Hol= uie} 7
o] PE-Gal2 uehgrh J2]a &9E9l PES}
lactoser= TLC Aol WebtA] ghgicth.

«PE-gal

Sugar

PE 1% 30h 48h

Isolated PE

Fig. 2. TLC analyses of bio—synthesized PE-
Gal. PE 1%: Starting material, A!
Isolated product (PE-Gal) from flash
column chromatography.

2.6. HPLC B

PES} PE-Gal®] #4 212 80 AR 3% &
242 Algstely, 41 BRL opEUEZS
A 71871 guf 272 B 0014 30%=

Table 2. HPLC analysis method
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S5E B S & 25871A] {AE AAL
22 ImL/min®] £&2 Z85F91, column
S Phenomenex Gemini 5xm C18 110A 150
X 4.6mme| AFS AHESHTE Y 2k 3
0C= AA35I9 3, PDA detector® 280nm<] it
oA AZEE . Ao 20 PESH PE-Gal9]
HFEAS 9 PESF PE-Gal 1mge PBS
EtOH = 5 @ 5(v/v) &4 Imlo] =3 AS
Stock© 2 sto] 284 3]AMste], AlRE FH|o}
At AEAL 9% PESH PE-galo] EERA
< Fig. 3o YerHITh

lo do

2.7. Franz Diffusion Cell Assay

PES} PE-Gal9] A3 Fi EAM} niE=ic
E gotR7| 98| Franz Diffusion Cell AssayE
235ttt PE2F PE-Gal+ Receptor fluidol] =
oA Ao o] g5ttt 28741 PES} PE-Gal
2 PBS®t EtOHE 1:1 Hlg=Z Egst AL
Receptor fluid2 AF8-SHTE Receptor fluide
Receptor chamber?te]l 7F5 A¥Fom, PESH
PE-Gal M€ Donor chambere] 2mLA 9]
ek Cell partell 9= HES F+=H Magnetic
stir  bar7} Receptor fluidE RSt PES}
PE-Gal 849 gHts BolstA stal, HEO]
= AHS A A AEoE Atk Als
HF AT 244 WollA AEA Ad7gel 7t
ok, & ARelM= A" AR F 1, 2, 4, 6,
8, 12, 20Axt Fof Al&aH5] SF3ATE. Receptor
fluidg A& ¥ sampling porte] §H9] E=ol&E
EABFATE AlEAfF] 2 200uLE sFGlom,
A=2aF & BARE =] 74 Receptor fluidE
Al A9 2t fold AlsEs ZHE JFE
T ostglon, HykE ARREAR] 1247 Wil
HPLCE &l Ad24 sttt

Mobile phase

A @ Tertiary distilled water,B :Acetonitrile

Flow rate 1ml/min

100 1

Injection volume

column phenomenexGemini 5um C18 110A 250x4.6nm
Column temperature 30C
Wave length 280nm
Runtime 41min
Method Gradient
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Fig. 3. Calibration curve of PE and PE-Gal.
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Fig. 4. HPLC chromatogram of the PE and the isolated product, PE-gal.
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%ﬂé}@ AWz ErEe 58S Uetdie Ax
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Zfstd oyt @AEQl PE-gale HPLCOA =3
g v =E3slz] 2sklch. Marzullio] Aold
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Fig. 5. Flux and Kp of PE and PE-gal. Values are presented as mean + SD.

Table 3. Average Flux and Kp values of PE and PE-gal

Group Flux (zg/hr/cm’® ) PE Kp value Kp(em/hr*10™)
PE 0.78 = 0.23 776 £ 2.3
PE-gal 0"

" PE-gal was not detected by HPLC. Values are presented as mean + SD.
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TR ENETE Y E PE-gal WA R Ert
€ A& dehdd. = idA FEe] PE-gal2
PEC] H]sf| i FHIE7F AA3] Ha o des
S Qlek. @A PEx= 3PEE W HIEE
AdolA HEA Ee ddAlz @ol AMEE
site F shuizE, At w8019 44< A
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FA7IE d 2 =20 2 & & AR 7
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