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Aspergillus ochraceublRRL 405 was used to hydroxylate progesterone tchiyidroxyprogesterone (&2HP). This

study described the effect of some fermentation parameters and the intermittent adgitigalodlextrin on the biocon-

version process. The Kinaway’s medium with pH 6 produced the best result of the used culture media. The transformation
period was 48 h for the maximum hydroxylation. The maximum productionceHEL (93.10%) was obtained by the
addition of 4g/IB-cyclodextrin at 12 h after inoculation compared to the control culture (56.8%). The results also showed
the ability of the mould culture to carry out the transformation reaction at high substrate levels without by products
formation in the presence Bfcyclodextrin.
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Introduction 6B positions (Farooet al 1994) in addition to minor metao-

The discovery that some microorganisms could be used ifjtiés include testeosterone acetate anfl, 1Za dihydroxy
modifying the steroid nucleus gave some lights about the’rogesterone.

field of steroid transformation (Petresson and Murry 1952).gpecial problems of steroid transformation originate in most
The most important reactions in the field of steroid cases from nearly total insolubility of steroid substrates in
transformtion are the hydroxylation reactions. A large num-water. There are several possibilities for increasing the solu-
ber of fungi have the ability to hydroxylate steroids in vari- pjlity of such substances and to facilitate contact between the
ous positions. The major industrial interest has been fosteroids and the biocatalysts. By using both free and immobi-
cused on those capable of hydroxylating steroid at the 1}zed cells (Schmaudet al1991) one possibility is the use of
position, because it is the key step in cortisone andyater miscible organic solvents such as methanol, dimethy-
predinsone production. formamide or dimethyl sulphoxide. However, due to the toxic

The biological hydroxylation of steroids at this strategic effects of such compqunds, their use is commonly restricted
position is by far the most important, where the presence of® Only low concentrations (Flagare 1998). Another approach
an oxygen function at.Cis necessary for the anti-inflamma- IS t0 carry out conversions in the presence of cathrating agents

tory activity of these compounds. This type of biological oxi- SUCh as cyclodextrins.

dation of steroids was not only confined to the enzymaticcyciodextrins are doughnut-shaped cyclic oligosaccharides
systems of microorganisms but also found in the mammalianyt iy o eight glucose units linked by a (1, 4) glycloside bonds.
tissue enzymes (Hanet al 1949; Morfin 2000; Soffeetal  They are dissolved easily in water and have a hydrophobic
1961). cavity to include hydrophobic agent molecules by Van-der-
The discovery that steroid hormones or the intermediates useyaals interactions and hydrogen bond formation. Cyclo-
for their preparation could be made economically by the usélextrins are presently used as stabilizers of several steroid
of microorganisms, created a new trend in the biochemistryl'ug such as hydrocortisone, cortisone acetate and testo-
and also a new microbiological industry for exploiting steroid Sterone.

metabolism and its enzymatic basis (Mahato and Banerijeq_he previous studies were focusedBeayclodextrin effects

1985). on the side chain degradation of sterols. The aim of the present
In the transformation reaction other minor products (by pro-study was to investigate the effect(®tyclodextrin on the
ducts) may be produced. For exanfpéphalosporium aphid-  1la-hydroxylation reaction specifically of progesterone.
colahad been shown to hydroxylate progesteronedcattl B-Cyclodextrin is applied to improve the poor solubility of
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steroid substrates and products in aqueous systems resuf@ualitative analysisThe transformation products presented
in the formation of so called inclusion complexes. The solu-in the fermented broth were identified using thin layer chro-
bility may be estimated according to the modified solubility matographic technique (Sallashal 1969) comparing colors
equation given by (Higuchi and Connors 1965; Schmaudeand Rf value with those of authentic samples using the solvent
et al 1991). The solubility constant K is given by: system benzene: acetone: ethyl acetate (4:1:1v/v) and iodine

- reagent as a color reagent.
K={P,-G}/(P). (C) - :
Quantitative analysisProgesterone and dihydro-

Where; xyprogesterone were determined by HPLC (waters Co. Alc/
P, = Concentration of uncomplexed progesterone GPC 204) under the following conditions®adial - PaK A

gC,, = Concentration of uncomplex@ecylodextrin coloum, d = 10 pm, mobile phase water: methanol: acetic acid
[P, - G,] = conc. of inclusion complexes of (progesterone and(10:90:0.02) by volume, flow rate 2 mi/min, pressure 70 Kgcm
B-cyclodextrin) at the equilibrium state under these conditions the respective retention times of

n, m = represents the stochiometric number 11a-HP and RP were 2.30 and 3.85 min.

The solubility of progesterone in the absendgofclodextrin
S, obtained by the following equation

K = Slope/g (1 - slope)

S, = Slope/k (1 - slope)

Results and Discussion

Suitability of the fermentation mediuine present inves-

tigation was conducted to determine the influence of chemi-
cal composition of the fermentation medium on the activities
of the experimental organism. Five different nutritive media

differing in the nature and the concentration of some consti-
Chemicals The steroids progesterone andxdiydroxy-  tyents were used.

progesterone were provided by Sigma company, USA and
Ciba, Giegy company, Switzerland. All other chemicals usec

in the current work were laboratory reagents grades purchase LJ 110 - Hydroxyprogesterons
from Merck 70 B FResidual progestercne

[
Transformation procesErlenmeyer flask (250 ml) con-

taining 50 ml sterile Kinaway’s medium (Kinawy 1974) g/1 Fig 1. Comparison of different fermentation media for the bio-
glucose 40.0, peptone 1.0, yeast extract 1.0, Mg380 conversion of progesterone tathydroxyprogesterone.

1.0, KH,PQ, 0.75 and asparagines 0.7 (pH 6) were inoculated ]

by t ferrina 2 ml of 48 h old cult d fi dt Medium 1(g/1): Glucose 40.0, Peptone 1.0, Yeast extract 1.0,
ytransterring = mi ot =6 h oid CUlture and continued to groWyqsq, 71,0 1.0, KHPQ,. 0.075 and Asparagine 0.70. Medium

for 48 h at 200 rpm, 38 1'C. 1 Milligram progesterone was  2(g/1): Malt extract 40.0, yeast extract 39.0. Medium 3(g/l): Malt

added to each flask and incubated for 24 h (induction period)extract 30.0, peptone 20.0, Soybean meal 10.0PK5.0 and

then 5 mg progesterone was added and the transformatidd9SQ:7H:0 0.50. Medium 4 (g/1): Glucose 20.0, KCL 0.5, NaNO
. . 2.0, MgSQ.7H,O 0.5, KHPQ, 1.0, FeSQ@ 7H,0 0.005. Medium

process was continued for another 48 h. Extraction of the tran%-(g/l), Sucrose 50.0, MgSOTH0 0.5, NaNQ 7.5, FeS@ 7H0

formation products and their qualitative and quantitative anag o1, KHPQ, 1.0. Thé transformation,period 48 h pH 6, substrate

lysis were carried out (Sallaat al 1969). concentration 5 mg/50 ml, inoculum size 2 ml/50 ml.

Materials and Methods

Microorganism The fungal isolatéspergillus ochraceus 50

NRRL 405 was obtained from the Natural and Microbial Pro- 50
ducts Chemistry Department, National Research Cente .
(NRC), Dokki, Cairo, Egypt. a 40
Maintenance of the microorganistfhe organism was & 30
maintained on agar slant of the modified Dox’ S medium : 20
g/1(glucose 20.0, NaNQ.0, KC1 0.5, KHPQ, 1.0, MgSQ.
7H,0 0.5, FeSQ 7H,0O 0.005, agar 20). The inoculated slants, 10
were incubated at 30 1'C for 5 days and then stored &4 ! |
1 2 4

Transformalion products ()

and subcultured at monthly intervals. 0

4

Fermerdalion madium
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The results presented in (Fig 1) indicated that the constituef 11a-HP was obtained in 48 h Bjucor racemoseBIRRL
ents of Kinawy's medium (Kinawy 1974) proved to be the 3639.

most suitable and conducive medium for the bioconversion HD q he eff ¢ die initial |
of pro-gesterone to thydroxy progesterone, since it gave P ependencahe effect o rentinitial pH values (4-

the maximum yield 41.50% of &1HP. 9) of the selected fermentation medium on the bioconversion
_ process was investigated (Fig 3). The result revealed that the

Time courselt was intended to follow up the rate of the pog; yield of 1&-HP (49.54%) was obtained at pH 6. Several

transfor_mation Of_ progeste_)rone tO_O?*_HP to select_ the investigators have reported that the optimum pH value for the

prf)per tmeI at which thenaximal act|V|t|e§ were achieved maximal hydroxylation was at pH 6 (Ohlsetal 1980; Somal

(,F'g 2). This was approgcheq by assaying the transformaénd Chopra 1985; Yusef 1991; Schlosteal 1993; Smittet

tion products at diérent time intervals (24, 48, 72, 9§ and al 1994; Hamdet al1999).

120 h). The resultshowed that the maximum production of

110-HP (49.58%)was obtained in 72 h after incubatidrhis Substrate levelEffect of different progesterone concen-

finding is according with the work reported by Ohlson tration (5 - 50 mg/50 ml medium) on the bioconversion pro-

et al 1980; Sallanet al 1989; Smith 1998, but differ from cess was investigated (Fig 4).The results showed that the

that reported by Hamdit al 1999. However, the best yield maximum vyield of 1&-HP (56.87%) was obtained by the
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hydroxyprogesterone b4. ochraceutNRRL 405.
Fig 4. Effect of different substrate levels on the bio-conver-

sion of progesterone to dihydroxyprogesterone b.
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Fig 3. Effect of different initial pH of the fermentation me- Additives

dium on the transformation of progesterone usig Fig 5. Effect of additives on the bioconversion of progester-
ochraceusNRRL 405. one to 1ti-hydroxyprogesterone.
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addition of 10 mg/50 ml medium whereas further increase irEffect of the intermittent addition @ cyclodextrin
its concentration reduced the yield. In accordance to thes&he present study was carried out to evaluate the effect of

results (Somal and Chopra 1985; Schlogseal 1993) who

[-cyclodextrin on the bioconversion process. It was added at

stated that the high substrate concentration induced by prdadifferent time intervals (0, 12, 24 and 48 h) of incubation and

ducts formation.

Additives effectShe effect of some additiveR-¢yclodex-
trin, Tween 80¢a-cyclodextrin or methanol) on the transfor-
mation of progesterone to dIHP were tested (Fig 5). The
results showed the enhancement effe@-ofclodextrin on
the bioconversion process, where it gave the best yieldef 11
HP (67.27%). The enhancement effect®€yclodextrin on
the sterol degradation was stated by (Rl 1989) who
reported that by the addition Bfcyclodextrin the yields of

AD and ADD were increased by 35-40%.

58558838

Transformation products

Fig 6. Effect of intermittent addition d8-cyclodextrin on the
bioconversion of progesterone toothydroxypro-
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Fig 7. Effect of differenf3-cyclodextrin concentrations on the
bioconversion of progesterone ByochraceusNRRL

405.
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assaying the transformation yield at 72 h (Fig 6). The results
showed that the addition @fcyclodextrin at 12 h increases
the yield of 1&-HP by 33.02% as compared to the control
culture. The improvement of products formation may be due
to both better solubility and bioavailability of progesterone
as well as denovo synthesis of steroid hydroxylating enzyme
during fungal growth (Irrgangt al 1992; Abdel-Salam
2003).

B-Cyclodextrin concentratianThe effect of different
B-cyclodextrin concentration (1.0-8.0g/1) on the transfor-
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