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Thesis Title Production of 12-Ketochenodeoxycholic acid by Co-
immobilized Cells Escherichia coli HD-1 and

Pseudomonas testosteroni (ATCC 11996)
Name Miss Pismai Piamthipmanus

Thesis Advisor

Department

Academic Year

The aim of
ketochenodeoxycholi

of Escherichia coli

higher than that ol‘i}me~ olic a@i (LCA) was used. The

enzymes extracted fromgE. coli consisted of 7a-hydroxysteroid dyhydro—
genase (76-Hﬂlu&l3ghn&mﬁ w&lMe (a-HSDH). E. coli
grown in LB med1um would ield rather h activity 6f a-HSDH (speci-
e W ANDS D IR B IRE. ... S
supplement of CDCA and LCA (0.5 g/1) could not induce «-HSDH synthesis
in E. coli. o«-HSDH had an optimum pH of 9.5-10.0 in the dehydrogenation
system and 5.0 for the hydrogenation reaction. The remaining activity
of o-HSDH after 50 days storage at 7°C in 0.1 M phosphate buffer, pH

7.0 consisting of 10% glycerol was 50 percent. Additionally, it was

found that the activity of «-HSDH in E. coli cells decreased about



40 percent when stored in normal saline at 7°C for 70 days.

P. testosteroni (ATCC 11996) could produce HSDH at low level
(maximal specific activity 0.08 unit/mg protein, using sodium cholate
as a substrate). in nutrient broth plus 2 % yeast extract. The
activity of HSDH of P. testosteroni could be induced higher by 9-10
times (specific activity 1.&% tein using sodium cholate as
a substrate) when grown &cu af&;ay media supplemented with

e
CA) or testosterone

. 'ﬂ_ﬁ'
either sodium cholate

comparing to the a t without any supplement.

The studie

concluded that besi

had been reported t t W . | tosteroni was also able
to produce enzyme 'SP ] at 7 th position of

bile acids he hydrogenation direction
(using DHCA as a s&bstraf’e':;' Was 5. H of _10.5 and 11.0 were the

tion when having LCBaH&“ CDCA a ates, g}spectively. The remaining

enzyme activity of P.ftestosteroni steored in normal saline at 7°C for

12 days vas ﬂ%&%‘iﬂ%ﬁ]@ Whedunbdr) of viabte cets was

only about 30- 40 percent compared to the imitial valuejswhereas when

s sedbed bn D61 M inbegriold kil bidr 10 Gonddbhld 10

glycerol) at 7°C for 34 days, the enzyme activity was left only 15

percent.

The stability of hydroxysteroid dehydrogenase from P. testosteroni

was rather high when kept in 0.1 M acetate buffer, pH 6.0, at 7°C.
Futhermore, at 50°C, the stability of cells and A-HSDH of E. coli were

higher than that of P. testesteroni (viable cells remained 30 and 6



Q

percent while activity remained 95 and 30 percent, respectively) when
maintained at this temperature for 10 minutes. The inhibitory effect

of & -HSDH from E. coli started when the concentration of potassium
chloride was higher that 0.1 M. The enzyme activity from P, testosteroni
decreased about 30 percent when the concentration of potassium chloride

used was higher than 0.1 M.

The potential of the t ‘ #
(DHCA) to 12—ketochenodeo DCA) was compared between

free cells and 1mmob1112‘e?of C@ testosteroni. The

results showed that E ‘rageenan-agar (2.5%

ion of dehydrocholic acid

kappa -carrageenan plus s and alginate (1%)
immobilized cells had saffe i Lot A ‘ A synthetic pathway
via the intermediate of 3 e : 1 olic acid. The catalytic
taining - 0.1 M calcium chl . was 4 times higher
than when containing 0.05 M potggji | i On the contrary,

e "'.-IIF

kappa. carrageenan-a ar - B 11s ‘produced 12-KCDCA

about 2-3 times lower

{| '
of this product was ratl er constant at the various concentration of

E. coli cells (5ﬁ> WQMWEJ wﬁﬂwﬁ ’]‘ﬂfjm’c“ synthesized

by kappa carrageenan-agar 1mmob1112ed cells was still 3 Bmes lower

e b SR NIN T UM INYTA Y

P, tgstosterom free cells could produce higher level of 12-
KCDCA in the presence of 0.1 M calcium chloride than 0.05 M potassium
chloride. At the same potassium chloride concentration, P. testosteroni
immobilized with kappa carrageenan-agar synthesized very low amount of

12-KCDCA in comparison to free cells. The concentration of P. testosteroni



immobilized cells with kappa carrageenan-agar (5 and 10% W/V) had no
effect on the production of 12-KCDCA but the opposite results obtained
when using alginate immobilized cells. The value of 12-KCDCA obtained
when using 20% cells of alginate immobilized P. testosteroni was 2 folds

higher than 5 and 10 % immobilized cells without any appearance in

1 ﬁ CA to 12-KCDCA in the presence
of 0.1 M calcium chloride Vi g}'tional bile acids when

using free cells and alginate i :

bile acid derivatives.

The transformation re\__

estosteroni. They were

suggested to be 7,12-di ' i _ d3p, 7KL, 12-ketocholic
acid. \ ‘} 1
A
Without exo lmmobilized P. testosteroni
cells could transfor ) 12<KCDBA with 2'percent of the same

reaction adding 2.5 mM 12-KCDCA production

was demonstrated at lowe -ﬂz”ﬂ )f calcium chloride (0=0.1 M).
The concentration of calca,w L6 0.2 M remarkedly

in both E. coli and_lﬁ testos: . , l‘
The Km T the ‘tﬁsﬁogﬁm (i](yiﬁ c acid to 12-
KCDCA were fo fr testosteroni
cells and t )_j ﬁ § ﬂfgﬁr&[ jsv eover, the
alginate il d c@ltmuously for

4 times without any loss of the ability to produce 12-KCDCA. The

stability of P. testosteroni immobilized by alginate was considerably

high with the 50% remaining activity of the 12-KCDCA synthesis after
kept in normal saline solution containing 0.1 M calcium chloride at

7°C for 7 days.
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