Journal of Biotechnology and Bioindustry
Vol.10, December, 2022. 1~6
https://doi.org/10.37503/jbb.2022.10.1

B AE 0|83l 1,2-Pentanediol Galactoside2}
1,2-Decanediol Galactoside ¥4

q 3

SHEE SHL gtz o1 &

Enzymatic Syntheses of 1,2-Pentanediol Galactoside
and 1,2-Decanediol Galactoside

Kyung-Hwan Jung’

Major in Biotechnology, Korea National University of Transportation, Jeungpyung 27909, Korea

ABSTRACT

1,2-Pentanediol (PD, CsH;»0,) and 1,2-decanediol (DD, C,oH»0O;) can be used as ingredients in personal care and cosmetics
products, where these work as antimicrobial agents. Even though those ingredients are generally recognized as safe chemicals
in cosmetics, some skin problems have been often reported. To overcome this problem, we synthesized the galactoside derivatives
of PD and DD, respectively, using recombinant Escherichia coli -galactosidase. Based on our previous studies, we are expecting
that those derivatives are safer alternatives to PD and DD. In each reaction mixture, sodium adduct ions of 1,2-pentanediol
galactoside (PD-gal) and 1,2-decanediol galactoside (DD-gal), respectively, were identified by mass spectrometry analysis. These
mass values of PD-gal and DD-gal, respectively, were in good agreement with the expected mass. In addition, throughout the
fractionation experiment of the reaction mixture using methyl chloride, it was found that the addition of one molecule of galactose
to PD and DD, respectively, led to an increase in their hydrophilicity. This result demonstrates that the fractionation might help
increase purification yield to remove the residual PD and DD, respectively. We are hopefully expecting that through future study
it will eventually be able to develop a safe cosmetic preservative.
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1,2-Pentanediol #} 1,2-decanediol2 Sigma-Aldrich(St. Louis,
MO, USA)ollA FUdske] AR8-514 31, TLC(thin-layer chromato-
graphy) plate= Macherey-Nagel(Diiren, Germany)®] DC-
Fertigplatten SIL G-25 UV s, & AH&3IAth U= & A+
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ol A AHAIE] 7145t TH(14). PD-gal® DD-gal] $H43L 50
mL conical tube®l A 43838} 2., 50 mM phosphate buffer
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A% 22 High Resolution ESI-Mass spectrometer(HR
ESI-MS, SYNAPT G2, Waters, UK.)E A-&-3}o] AAISH )
Ionization sourcex ESl(electrospray ionization), analyze type
2 time of flight(TOF)°o]™, 2% E&-& positive-ion mode®]|
4] m/z(mass to charge ratio)Z 13}
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Figure 1. TLC analyses for (A) PD-gal and (B) DD-gal synthesis using B-gal, in which a 24-h sample was
analyzed. Lac, Glu, Gal, PD, and DD represent 1% standards of lactose, glucose, galactose, 1,2-pentanediol, and
1,2-decanediol, respectively. In addition, RM represents the reaction mixture. Arrow indicates a newly
synthesized compound provisionally designated as PD-gal (p) and DD-gal (p), respectively.
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Figure 2. High-resolution ESI mass spectrum data of the reaction mixture of Figure 1A. The mass spectrum
was obtained in positive-ion mode. [M*Na]* indicates sodium adduct ion of PD-gal. The preferred structure of

PD-gal is shown in the mass spectrum.
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Figure 3. High-resolution ESI mass spectrum data of the reaction mixture of Figure 1B. The mass spectrum
was obtained in positive-ion mode. [M*Nal" indicates sodium adduct ion of DD-gal. The preferred structure of

DD-gal is shown in the mass spectrum.

Table 1. Theoretical and measured masses of PD-gal and DD-gal from mass spectrometry analysis

PD-gal

DD-gal

. 1
Theoretical mass

Measured mass® 289.1261

Molecular formula® C11H,,07Na

) 289.28 (= 104.15 + 180.156 — 18.015 + 22.989)

359.41 (= 174.28 + 180.156 — 18.015 + 22.989)
359.2046
C16H3207Na

Y The molecular weights of PD and DD are 104.15 and 174.28, respectively. Galactose and water are 180.15 and 18.018, respectively

2 Mass spectrometry analysis measured these values (Figure 2 and Figure 3).

» Mass spectrometry analysis deduced these molecular formulas.
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Figure 4. (A) PD-gal and (B) DD-gal synthesis from PD using B-gal by transgalactosylation reaction.
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Pigure 5. Time courses of (A) PD-gal and (B) DD-gal
synthesis using #-gal during 24 hr. Lac, Glu, Gal, and
PD represent 1% standards of lactose, glucose,
galactose, 1,2-pentanediol, and 1,2-decanediol, res-
pectively. Arrow indicates the synthesized PD-gal and
DD-gal, respectively.
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Figure 6. TLC analyses after the extraction of a
reaction mixture from (A) PD-gal and (B) DD-gal
synthesis reaction using methylene chloride, in which
a reaction mixture was collected at 24 hr. M indicates
the methylene chloride phases after the reaction
mixture extraction. W indicates the water phase after
extraction. Numbers 1, 2, and 3 represent the first,
second, and third extraction, respectively, using
methylene chloride. Lac, Glu, Gal, PD, and DD
represent 1% standards of lactose, glucose, galactose,
1,2-pentanediol, and 1,2-decanediol, respectively.
Arrow indicates the PD-gal and DD-gal, respectively.
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