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Previous research showed that chlorphenesin galactoside (CPN-Gal), a preservative in cosmetics, was
safer than CPN against human skin cells [9]. To establish a stable and long-term process for CPN-Gal
production, we investigated the repeated-batch process. In this process, B-gal-producing recombinant
Escherichia coli cells were immobilized in calcium alginate beads, and CPN was converted to CPN-Gal
by the transgalactosylation reaction. The process was conducted in a 300 ml flask, which contained
E. coli cell-immobilized alginate beads, 33.8 mM of CPN, and 400 g/1 of lactose. The pH and temper-
ature were 7.0 and 40°C, respectively. During the repeated-batch operation, four consecutive batch op-
erations were conducted successfully until 192 hr. The conversion yield of CPN to CPN-Gal was 64%
during 192 hr, which was higher than the values in previous reports [3, 13]. Thereafter, however, the
conversion yield gradually decreased until the operation was finished at 336 hr. Western blotting of
immobilized E. coli cells revealed that $-gal gradually decreased after 192 hr. In addition, alginate
beads were cracked when the operation was finished. It is probable that, including this loss of E. coli
cells by cracks, deactivation, and product inhibition of E. coli B-gal might lead to a gradual decrease
in the production of CPN-Gal after 192 hr. However, as the purification of B-gal is not necessary with
B-gal-producing recombinant E. coli cells, B-gal-producing E. coli cells might be a practical and cost-ef-
fective approach for enzymatically synthesizing CPN-Gal. It is expected that this process will be ex-
tended to long-term production process of CPN-Gal for commercialization.
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Fig. 1 Enzymatic galactosylation of CPN using E. coil 3-gal.
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Fig. 2. CPN-Gal production (@) and conversion yield (O) from
CPN to CPN-Gal during repeated-batch operation using
immobilized E. coil B-gal. Conversion(%) indicates the
percent conversion of CPN to CPN-Gal. Cells were im-
mobilized in calcium alginate beads. CPN was supplied
at 33.8+1.9 (mM) before each batch operation. Samplings
for Western blotting were conducted at #1, 2, 3, and 4,
where the elapsed times were 0, 96, 192, and 288 hr,
respectively. All measurements were made three times
using the same sample, and mean and standard devia-
tion were calculated.
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Fig. 3. Western blot analyses of samples harvested during re-
peated-batch operation. Sample numbers are described
at the top of each image. M, S, and I are [3-gal standard
(Sigma), soluble, and insoluble fractions from immobi-
lized E. coli cells, respectively.

CPN-Gal2 9] #&s&o] 744 UUAL R transgalactosylation
HEg-o A A 8= galactosed] €& product inhibition® 4
Z+e 4= 9lth[7]. @, western blotting 235 B AT
o Kok 2ol A2 E. coil $tol EAH B-gal insoluble frac-
tionol A #Z = AThH6-11]. o] & d H4L alginate bead St
E. coil AIZ o L&H B-galo| inclusion body®E F4 =& in-
soluble fraction®. & EA¢ttE AL RAFE A & &
QAT olH] o] g B-gald] LE FAo] g HAFH} AL
2 d7EY ”f@‘ﬂ:ﬁoﬂfﬂ ‘”E 3o, E. coil®] araBAD =
ZRH A2gAe EAAQ Aozt & 4 Ut 8].
w3 o] w E. coil /Hl_-_"ﬂ %}‘8% B-galo] EAEAMY &
Z fA3ka Q7] "o CPNOIA CPN-Gal2 9] # $Hik-3-o]
Z AYHAGT & 5 Qo

CPNol A CPN-GalZ2 9] deFgo] g4 dlos
T e A T4 bead2HH E wil ME AAY 5
& Aok A, G MY wrEA e
T, 3B6AIZE 0] %9 bead FEHIE A O E HFG}
(Fig. 4). ¥H5 3] Zwk-g A A2 A E il 1437 algi-
nate bead$t Hlaste] & wf, 4 el wh3-o] £ alginate
beadd] EHAAE B& F9o TAHAUTY 01131??} g9
19243k ] $-¢] CPNO. 25 CPN-Galz o] He& 749
g7k 8 dlo] 2 Y& AR FEH I Fig. 3%
49 AN E Hol 1A o] 39 HeFg 49 Ao R
AollA AFs AHA SAES LT Y& A02 R

et

o o

mlo
i
>

e )
S i

o

A B

Fig. 4. Photographs of alginate beads, which were collected (A)
at time zero of operation, and (B) 336 hr, when the oper-
ation was finished. The photograph was pictured by a
pocket digital camera.
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