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ABSTRACT

Expressed juice from sisal wastes (Agave sisalana Perr.) is a more attractive source
material for the extraction of hecogenin and tigogenin steroids. Hecogenin is supposed to
be interested in strating material for the production of 11-oxygenated steroids, and can be
used in drug industry namely corticosteroids group. This work has been carried out to
C,,-OH biotransform of progesterone and hecogenin by the ability of 11-hydroxylase Rhizo-
pus stolonifer TISTR 3428 and Rhizopus arrhizus TISTR 3427. The results, characterized
by reference standard, TLC and NMR spectra, indicated that the TISTR 3428 could trans-
formed the progesterone and hecogenin in 3-10 days incubation at room temperature. Further
work will be continued to combined the biosynthesis and chemical synthesis together, and
to scale-up the batch size.
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Fumou wazinenfeganmnn Wy msdueendauiimumismiveudl 11 vesmaesoud
fundvavesTlsnamelsu mauniild 17 Susou udydunidnmeafiaaunsoduesndiou
fisumis 11 8TaodszAnsnmveueulmiuena (extracellular enzyme) Hydroxylase 194
Aspergillus saitoi LAM R-1216
Aspergillus ochraceus NRRL 405
Aspergillus awamori LAM K-0625
Rhizopus nigricans ATCC 62276
Rhizopus reflexus ATCC 1225
Streptomyces fradiae
Cephalothecium roseum ATCC 8685
Cunninghamella echinulata
Colonectria decora
Fusarium solani \fudu
Peterson & Murray (1952) "l@’m’smnums“h’fﬁo Rhizopus nigricans @y 11-OH
funfausn uozudiner Upjohn ldnaamnesesdszdugammnssuaauadl 1953
Jymadgylunmsulsndsumnesesdlnedigann e Huluanalng fmfueu
19-29 szaoy uazdeutneliazarvlni (aqueous system) @evazarsludimazaunsu
ﬁmﬁum‘luqﬁuﬁﬁﬁtﬁtyuﬁa 24 $2Tu3 (growth phase) #avhazmoazldlusening 2-10%
o Wilusuasodede (YU acetone, N, N-dimethylformamide (DMF), DMSO, ethylene
glycol, ethanol, methylene chloride Wudu
siiaveamsulsuldsumaosesdlasydunid uaihy
1. Oxidative processes
- Introduction of secondary hydroxyl on steroid nucleus
2. Reductive processes
- Hydroxylation of double bond at positions 4-5 of ring A and 5-6 of ring B
3. Hydrolytic processes
- Saponification of steroid esters
4. Esterification processes

- Acetylation
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- Hecogenin

- 11-Hydroxyprogesterone

U3¥" Sigma Chemical Corporation, U.S.A.

2. Y8un3d Rhizopus stolonifer TISTR 3428

R. arrhizus TISTR 3427

qudsau5ugaun3d (Bangkok-MERCEN) uvamanuteiduerniud

aonddvinvmaauazmaluladuviadszinelng

Qﬁuw?ﬁﬁmaauﬁu1wm§a‘1u PDA (Difco)

3. mamIsuades

i'Wzi¥e Rhizopus lueMsiasaise PDA figungiites 57 u wadosudnd
Wuao§lasly Neubarg haemocytometer 1918 1.5x 107 aef o 150 faddas e1ms
@uuse
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1) Medium H (Peterson et al 1952) Uszneuae

Edamin 20 N3y
Cornstecp liquor 3.0 n3u
Deatrose 50 N3
Distilled water g.s. 1 ans

o L o] —a 1 ] A‘ {
J5u pH 4.3 drunsanae ldviaas 150 Nadans siuyeh 121°waiFee
2) Medium (Pavanasasivam & Jarvis 1983) Usznaudae

Glucose 20 N3y
KH,PO, 2 iy
MgS0,.7H,0 2 nfy
NH,CI 3 niu
FeSO,.7H,0 0.2 nfu
Peptone 2 iy
Yeast extract 2 niu
Malt extract 2 niu
Distilled water g.s. 1 nfu

v I ) aa v j‘ {
lduaaay 150 fiaddns suyedn 121°wadua
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7. mmavnmﬂuwmmaumu‘luﬂaa‘isﬂasmanuaﬂ MuAUUUNY TLC (Kleselgel
60 ¥11A 20X20 wu. X 0.25 wu. E. Merck AG, Darmstadt) 1d71dlu TLC Tank 75
Hexane : Acetone 1:1 1iu developer a1szuw 1 ‘l?"’ﬂuﬂ

nldgmelduas ULV, URR(ELRITGR) um spray #20@130¢a10909 Vanillin
Ethanol : H, SO 3:100:3 auluqau 1-2 Wi fnvmuqﬂ (spot) Fduuae-&u Tﬂumaunumi
nasg (3 R nmfnhhBinnzidinnieie NMR (Tsaeu, C13) Mefuduna

HNanN1INaaag
X
1. 1o TISTR 3428 ?nminmunau'lamenmmmmﬂﬂimﬁ"nisu'lﬂ Taofidvag
X X 4
spot tagdl Rf muaumsmmmu (11-OH Progesterone) muwnmmsmauum‘immm
&
3-10 $u Aawaaslumsned 1 ua:‘luTﬂsuﬂmmmmN 916 9 spot wmﬂsowmunamum
Tulasnlaunsy 12 Ui 1 wazgUit 2 Tanintaunsy 4 31171 3 Tﬂmﬂmmsu 5 de0z
X
ﬂaqmmin"lﬂwamamuu"lﬂmammﬂvwvuuuma NMR niinile (anJans1ves NMR
vzuaaluldainesd)
&’ o ] a 1 = Y o
2. %0 TISTR 3427 fn'lmnmsamnnau'laﬂseﬂma"lﬂ alulnsunTaunsy 2
s X

3. msdfuanudunse-aavesemsidsutedaud 4.3-6. 3 waehivsuas Widina

uansvedeihfdiy dalulasulaunsy 2, 3
4 4

4, mi’lmﬂasa'laaamwamummmu"lmu’lwmnw dalwumsnasundanin

uAg spot Agn transform mfmyimw glasulaunsy 1 Weudy 5
X X

5. mitﬂauuqma'nmimﬂmmmn Medium H mnﬂuqmswn"laaaumq q Ny

il spot veueTanfiun/donllnnmsdadulusyozinm 7-9 Ju qlasmnTaunsy 6
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Progesterone RF = 0.7
11-OH Progesterone Rf = 0.37
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4 a 1 d a = Yy A <2 9
2. mieannelaniiubiimsnasgruiiy 11-lelseenda uaiunoy easauenms
aa ' v oo a a a C8d A o4 a4 4 A o
910 spot N1 Rf aneduduasielaniu@y a72931A1¢1a20 NMR anfiviiamwesuduna
P ) 9y ° o Lo ad A A
3. ssawesesaniay 11-leasendaudr azinndunnznilasdisnilinasiinm
4 = v a o
iwewdnnguasdlamaslsu dimSugamunisuuidehl

Feydnuoi
Q, Qr = ddu
Y = Mndeq
v = @i
P = Progesterone
3428, 3427 — viidelsTala
H = Hecogenin
d = day
B, BL = hhma
Pen = 11-OH-progesterone
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