Journal of Biotechnology and Bioindustry
Vol.8, December, 2020. 57~63
https://doi.org/10.37503/jbb.2020.8.57

A=

84E 0]83l Phenoxyethanol Galactoside 94 ¥4Jo] gk A+

q 3%

FHEE S8 otz o1 &

wEet g 27909

Continuous Enzymatic Synthesis of Phenoxyethanol Galactoside

Kyung-Hwan Jung’

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

ABSTRACT

We have studied the continuous synthesis of phenoxyethanol galactoside (PE-gal) from phenoxyethanol (PE) using a
repeated-batch process for developing an alternative cosmetic preservative. To sustain the activity of P-galactosidase (B-gal)
during a long-term process, an adsorbed Escherichia coli (E. coli) B-gal on Celite was used. The repeated-batch process was
started repeatedly every 24 hours, and then the process maintained stably until 528 hr (22 days). About 36 mM PE-gal was
synthesized as a conversion yield of about 50% until the 3rd batch run (72 hr, 3 days), and thereafter about 10.5 mM PE-gal
was synthesized as a conversion yield of about 14.5% until 192 hr (8 days). Also, at the end of the process (528 hr, 22 days),
about 7.7 mM PE-gal was synthesized as a conversion yield of about 10.7%. Finally, total cumulative PE-gal synthesis during
528 hr (22 days) was estimated as 395.3 mmoles in 1.0 liter-basis. This strategy for continuous PE-gal synthesis will not only
contribute to the development of a continuous process for PE-gal synthesis from PE but could also be used as a method for

supplying an alternative cosmetic preservative.
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Figure 1. Enzymatic synthesis of PE-gal from PE using E. coli B-gal.
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Figure 2. Preparation of standard curve for PE-gal quantification using TLC analysis. A; thin layer
chromatogram, B; standard curve for PE-gal. Arrow in panel A indicates PE-gal. Regression equation and

coefficient are shown in panel B.
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Figure 3. Effect of the amount of freezed-dried B-gal on PE-gal synthesis. Arrow @ and @ indicate PE and
PE-gal, respectively. Amounts of B-gal are shown at upper position of each figure.
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Figure 4. Optimal amount of freezed-dried B-gal
for PE-gal synthesis. Values of relative PE-gal syn-

thesis were calculated on the basis that the maximum
synthesis of PE-gal was 1.0. TLC analyses were
performed three times (n=3), and the average and
standard deviation were calculated.

Figure 5. TLC analysis of repeated-batch synthesis
of PE-gal using freeze-dried B-gal during three
repeated-batch runs. Arrow @ and @ indicate PE and
PE-gal, respectively.
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Figure 6. TLC analysis of repeated-batch synthesis of PE-gal using A-gal adsorbed on Celite during four
repeated-batch runs. Arrow @ and @ indicate PE and PE-gal, respectively.
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Figure 7. TLC analysis of long-term repeated-batch synthesis of PE-gal using B-gal adsorbed on Celite during
22 days (22 runs, 528 h). Arrow @ and @ indicate PE and PE-gal, respectively.
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Figure 8. Long-term continuous synthesis of PE-gal
by repeated-batch operation using 8-gal adsorbed on
Celite during 22 days (22 runs, 528 h). @®; PE-gal
(mM), A; conversion to PE-gal from PE (%).
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Figure 9. Cumulative PE-gal synthesis by repeated-
batch operation from Figure 8.
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