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ABSTRACT

We have studied the synthesis of chlorphenesin galactoside (CPN-gal) for developing an alternative of cosmetic preservative,
overcoming the problem of the side effect of chlorphenesin (CPN) against human skin. In this study, to establish a cost-effective
and sustainable synthesis process of CPN-gal, based on repeated-batch run, was investigated, where two operational strategies
were considered. Basically, the repeated-batch run was started again every 24 hours with adding CPN and lactose. In addition,
in the first strategy, [-galactosidase (B-gal)-containing Escherichia coli (E. coli) cells were added at the runs of even numbers.
Then, it was observed that about 16~20 mM CPN-gal were synthesized from 39.5 mM CPN in the conversion yield of about
40~50% until the 10th repeated-batch run (240 hours). In the second strategy, (-gal-containing E. coli cells adsorbed on Celite
were used in the synthesis of CPN-gal from CPN. Other operational methodologies were the same as those of the first strategy.
However, B-gal-containing E. coli cells adsorbed on Celite were added only in the first repeated-batch run. We have also observed
that about 45~73 mM CPN-gal were synthesized from 39.5 mM CPN in the conversion yield of about 40~70% until the 16th
repeated-batch run (384 hours). At the latter period of two operations, much lower conversion yield (below 10%) was shown,
even though two continuous repeated-batch operations were able to run during 480 hours (20 repeated-batch runs). These two
strategies will not only contribute to the development of a continuous process for CPN-gal synthesis from CPN but could also

be used as a method for supplying a cosmetic preservative.
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Figure 1. Enzymatic synthesis of CPN-gal from CPN using 8-gal.
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1. AleF

Chlorphenesin(CPN)- CosMol(Siheung, Korea)ollA <
3} 3, TLC(thin-layer chromatography) platet™= Macherey-
Nagel(Diiren, Germany)P/] DC-Fertigplatten SIL G-25 UVjs4
£ A8kt Celite= thA3}FSte] Celite 5455 AHE-3131
o} 71e} B Aol ARE-3E AFE2 reagent-grade S AH8-3)
Ak

2. p-GalZ dilok= M=E YT

E. coli® araBAD ZZ2REE A|2Hlo| oJsle] wao] =4
== pBAD/Myc-His/lacZ vector(7.2 kb)(Invitrogen, Carlsbad,
CA, USA)E A83l E coli MC1061S 23 4F 2 3l
B-gals WA HI, LEZE o] 83t B-galo] YHH E.
coli®] A4l tistod= A AFollA AAs] sttt
7, 8).
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50 mL conical tube®] 50 mM phosphate bufferg ©]-&3}
o, 400 g/L lactose, 14.4 U/mL B-gal(E. coli cell& ARE), 1
2|3 39.5 mM CPNE =%It). o] o, pHE 7.00.2 43}
1, AA F9)E 40 mL FA gkoh. 18] AL shaking incubator
o] 41 40C, 100 rpm XA ¥HEA AT T H A 21
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4. Celite &%t

50 mL conical tube®ll optical density (at 600 nm)7} 1.0 %
ER1 E. coli MC1061 HI<¥ 30 mLE ¥+t 283 Celites
2g4g6g8g 10g 12 g ¥ WA & F5AL FHs}
o turbidity S Z733e] Al 29} A A3 Celite?] W&
< Axtent

5. TLC &4

20 x 10 cm TLC(thin-layer chromatography) plate®l] 1.0 pL
Al 2E loading3}1L, acetonitrile:water = 85:15(v/v)= ©]57%
©2 gt 158 AN TE 22 AL staining solution(1.25 g
KMnO4, 10 g K5COs, 1.25 mL 10% NaOH in 200 mL water)
£ TLC plateol] ¥& & 80°C ovenoll A 1587+ Z2A4 CPN
3} CPN-gal®] spots &It A& 418 918t TLC
plateE 2=713te] o|n|X|& AL ¥, AlphaEase FC software
(Alpha Innotech, San Leonardo, CA, USA)E ©]-&3} CPN
3} CPN-gal9] & 4314 th CPN-gal A #2 CPNoZ Y-
E] CPN-gal22] A%o] ;12 o] FoXth= 71 3lol| CPN
o] Ao 2 RE] CPN-gal Y& Al4HIA T 183, CPN
© 2 HE CPN-gal 22| Z8k8(conversion %)= HHg- A%t
g o), @22 39.5 mM CPNOlA] §4E CPN-gal] H]-&-<)|A]
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Figure 2. TLC analysis of repeated-batch synthesis of CPN-gal during three repeated-batch runs. Arrow

indicates CPN-gal.
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Figure 3. TLC analysis of repeated-batch synthesis of CPN-gal with adding A-gal-containing E coli cell
during six repeated-batch runs. Arrow indicates CPN-gal.
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Figure 5. Long-term continuous synthesis of CPN-
gal by repeated-batch operation during 20 days (20
runs, 480 h). A, CPN-gal (mM), V; conversion to
CPN-gal from CPN (%).
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Figure 4. TLC analysis of long-term repeated-batch synthesis of CPN-gal with adding B-gal-containing E. coli
cell during nine repeated-batch runs. Arrow indicates CPN-gal.



Chlorphenesin Galactoside®| ®< &Hd0j TSt S 37

HE-S-o] RBPE|HA AlL3A] FA] %= lactose] o] MR
Ao g Zylste] dA s BEAIFOZ ofnl: 332 lactose
S o] FANEE WS AR FEHAXIT

2. Celitetf] S22 &7 MEE 0|2$H %14 CPN-gal
MAt Repeated-batch 2%

5 AR 2] 422 CPN-gal TAYHLE B-gal S J%s}
= E. coli MEE Celiteo]] &2 AHSIAAA AL5HQ &

Aol Agshe otk 1ElM WA CeliteSt E coli A3E

oFo] F2tel tistd zAFet Hit) o] wf B-galS AY4bet
= E. coli AZ2] host celld] E. coli MC10613} Celite2}2]
TS Y39 Figure 6-2 Celite ol W2 Celite
S} E coli MEL] B2EE AH}ES BoF 2 Yk Celite2}t
MNEE 42 &, WAk 3549 optical densityS 5783}

Celite

——0g
—0O— 2g
—w— 4g
Py

—&—8g
—{+ 10g
—o— 12g

Relative OD,,

0.0

Time (mim)

Figure 6. Adsorption profiles of E coli MC1061
cells and Celite.
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Figure 7. TLC analysis of long-term repeated-batch synthesis of CPN-gal using E coli-adsorbed Celite during

twelve repeated-batch runs. Arrow indicates CPN-gal.
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Figure 8. Long-term continuous synthesis of CPN-gal
using repeated-batch operation using £ coli-adsorbed
Celite during 20 days (20 runs, 480 h). A; CPN-gal
(mM), V; conversion to CPN-gal from CPN (%).
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