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Abstract

The objective of this research was to investigate the functional group modification of
steroid compounds: pregnenolone 1 and dehydrocholic acid 14 by biotransformation using
Fusarium solani TISTR 3436 and Chaetomium globosum TISTR 3039 strain as biocatalysts.
The results founﬂ that dehydrocholic acid 14 was converted to 3—hydroxy—7,12—diketo—SB—cholan-
24-oic acid 25 by enzyme from Fusarium solani TISTR 3436. This mold showed different
affinities for the substrate and selectivities of attack in particular regio- and stereoselectively
reduced the 3- keto group. The pregnenolone 1 was transformed by enzyme from Chaetomium

globosum TISTR 3039 to 3B—hydr0xy‘17(1—0xa—D-homo'androst—5-en-17-one 17 in low yield.
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CHCI, 7 0 7.25 ppm uazdmsuan)asuves C NMR sgilsingdumiadyaisves CDCL, A

0715 ppm

Qd 5 a & a
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o 1 [~ v o a
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33 eua1IR9819A N LT uA1e Ndeensnadaua I niuWsAoad lay
A < ' . p Y 1 Yy
MCF-7 lagi309198luaoan (two-fold dilution) lAunaundu 1,000 500 250 wag 125
Tulasnsudeiiadans mud1au
4. ﬂaﬂwaéﬂau MCF-7 #1121 1 x 10° (yadneiianans aﬂummww siaeviia
98 Mqu (96- well plate) YSu1as 100 ‘luiﬂsammaﬂau wadoy 3 41 thoumzEeed
ﬂgﬂmamzmumqmﬁgn 37 sasnisaidon ilunar 24 §alu
v
o J (] a
5. iuZiasuradeenanndliy  gaesoenannqulivua  ududns
o ' Yy ¥ o ' ' A vy =
Fredranududundmua (rauaiuauiiy 2 ngu fie anududuves DMSO 1 o
A [ =y I I's as dy a
(999199001115 DMEM tagdn 1 o uduraatndduniziaoslueiis DMEM) 15uas
a ' o oA a ~ o Y
100 lulasdesaovau whldinigungil 37 ssmwamon e 24 4319,
¥ ] J [ 1 n‘/
6. 1o AR IUAISAI0819ATY 24 FITu3 gaaIsazals MIT  (3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide ) ANududu 5 Haaaas laasldluua
= a £ [ o oA = = I~
agnauinagou Usuas 10 lulasdasaenqu thliuuigungil 37 sermvarioa iy
a1 4 $ 18
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9:1 15mas 150 lulnsansaeviqu Moarmewanilasinanusy ldasazainduis
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8. 11l adimsqaniuudsdagnioslulas Tames mansames ianueaay
YOUHUNTOWAUMNY 570 U1 TUlUAS
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9. AU % Cytotoxicity UBUAATANUIUTUATH AD
% Cytotoxicity = [(A-B)/A] x 100
' A A o A
A = AIMIYANTUUAINBINAUAILAY (MQUATEad lUeMITINZIAL)
' A Aa o o ' ' g g
B = AMsganauuasvesrquiniiyad lumsdiotumasanuduy
RUNEHA

113 nageuauiiuRyasradUnd (African green monkey kidney fibroblast, Vero)

= d1 a aa
gnadilFines s x 10’ waddeiiadans o115 DMEM
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Wulinsaoaunanoy

3.1 matfasumlanduveswmsniiululay 1 taznsadlalasingn 14 Aae3smse

d . °
¥ININ (Biotransformation)

- NE o a o v N 13 v
ﬂ"ﬁ‘WgﬂuIﬂﬁﬁﬁﬁ’]ﬂsﬂﬂﬂﬁl@]ﬂﬁﬂﬂﬂ“ﬂﬁﬁ@ﬁ@?ﬁlmﬂuﬂ H NMR uay C NMR hl@Wa

E
faso 11l

wsniulu lau 1

1NUTTEV0e Szendi tazaANZ[21] MmsAiguiTasadsveunsniululan 1
Taomaiin 'H NMR uaz °C NMR WU 'H NMR (300 MHz, CDCI) O 1.84 11a21.08 (2H,
H-1), 1.84 4az1.48 (2H, H-2), 3.54 (1H, H-3), 2.27 (2H, H-4), 5.34 (1H, H-6), 1.97 ag 1.57
(OH, H-7), 1.46 (1H, H-8), 0.98 (1H, H-9), 1.62 uay 1.47 H, H-11), 2.04 1oy 1.43 (2H, H-
12), 1.17 (1H, H-14), 1.68 Wag 1.23 (2H, H-15), 2.19 uag 1.66 (2H, H-16), 2.55 (1H, H-17),
0.63 (3H, H-18), 1.00 (2H, H-19) uag 2.11 (3H, H-21) "C NMR (75.5 MHz) 0 37.3 (C-1),
31.6 (C-2), 71.7 (C-3), 42.3 (C-4), 140.8 (C-5), 121.4 (C-6), 31.8 (C-7), 31.9 (C-8), 50.0 (C-
9), 36.6 (C-10), 21.1 (C-11), 38.9 (C-12), 44.0 (C-13), 56.9 (C-14), 24.5 (C-15), 22.9 (C-16),
63.7 (C-17), 132 (C-18), 19.4 (C-19), 209.4 (C-20), 315 (C-21) tileaswanuilSuuiiivy 'H
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NMR e Bc NMR fumsniululan 1 910USEHN Fluka 1dwa 'H NMR uag °C NMR

aeandeeiUToYAYDY Szendi wazamz(21] lataue’ll

51N 3.1 aulaesy 'H NMR veunsnilylulan 1

gﬂﬁ 3.1 paasalnedy 'H NMR ysawsniuIulou 1'H NMR (300 MHz, CDCL,) ;
O 1.20 az1.14 (2H, t, H-1), 1.84 1ag 1.81 @H, m , H-2 ), 3.52 (1H, m , H-3), 2.29 (2H, d, H-
4),5.35 (1H, d, H-6) , 1.85 2H, m, H-7), 1.49 (1H, d, H-8), 1.19-1.10 (1H, m, H-9), 1.66-1.58
(H, m, H-11), 1.69 (H, t, H-12), 1.24-1.14 (1H, m, H-14), 1.53-1.44 (2H, m, H-15), 2.05 ( 2H,
m, H-16), 2.54 (1H, t, H-17, Jy 12 1146= 8-0 Hz), 063 GH, s, H-18 ), 1.01 ( 3H, 5, H-19 ) 11Az 2.13

(3H, s, H-21)
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s 3.2 anlnasy “c NMR veamsniiululau 1

uaz g 3.2 taasminasy e NMR veumsniiuTulau 1 °C NMR (75.5 MHz) ; O
37.3 (C-1), 31.6 (C-2), 71.7 (C-3), 42.2 (C-4), 140.8 (C-5) , 121:3(C-6), 31.7 (C-T), 31.8 (C-8),
49.9 (C-9 ), 36,5 (C-10), 21.0 (C-11), 38.8 (C-12), 4.0 (C-13), 56.9 (C-14), 24.4 (C-15), 22.8 (C-
16), 63.7 (C-17), 13.2 (C-18), 19.3 (C-19), 209.6 (C-20) g 31.5 (C-21)

nsaalslaslnan 14

Cravotto Lazagie[13] 510911 'H NMR 4az "€ NMR vp4niad la las nan 14 &
'H NMR (300 MHz, CDCL): O 2.00 (d, H-1), 2.29 (m, H-2), 2.23 uiag 2.16 (d, H-4), 2.37 (d, H-
5), 2.96 A 2.07 (d, H-6), 0.93 (s, H-8), 2.39 (d, H-9), 2.88 Uag 2.18(d, H-11), 1.88 (d, H-14),
234 waz 1.29 (d, H-15), 2.08 tag 1.38 (d, H-16), 2.08 (s, H-17), 1.11 (s, H-18), 1.43 (s, H-19),
1.34 (s, H-20), 0.89 (d, H-21), 1.90 t1az 1.46 (s, H-22), 2.48 110 2.34 (s, H-23); "C NMR (75.5
MHz) : O 35.54 (C-1), 36.46 (C-2), 209.80 (C-3), 42.77 (C-4), 46.86 (C-5), 44.98 (C-6), 208.14
(C-7), 48.90 (C-8), 49.03 (C-9), 36.05 (C-10), 38.65 (C-11), 212.60 (C-12), 57.00 (C-13), 51.87
(C-14), 25.16 (C-15), 27.63 (C-16), 45.66 (C-17), 11.87 (C-18), 21.88 (C-19), 35.26 (C-20),

18.62 (C-21), 30.42 (C-22), 31.26 (C-23) uag 177.30 (C-24) WolSsueunuauIeUes
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Cravotto azAML[13] WU 'H NMR tay “C NMR veansaa lalas Iaan 14 910U55N Fluka

doandpenudoyai Cravotto tazamz(13] laaus’ll

311 3.3 anlnasy 'H NMR voensad lalas Iadn 14

10310 3.3 0z 3.4 naesailnasi 'H NMR iag *C NMR weinsad lolailnin 14
'H NMR (300 MHz, €DCL,) < 0 2.28 (2H, t, H2), 2.23 110 2.16 (2H, m, H-4), 2.94 2H , m ,
H-6), 2.90 (1H, m, H-8), 2.87 uaz 2,73 (2H, m, H-11), 1.08 (3H, s, H-1), 141 (3H, 5, H-19), 0.85
(3H, d, H-21) Lmﬂﬂmauﬁagﬂwﬁaqm O 2:4491.20 ppm (i1_mutiplet Y913 methylene
(48 methyne 1Az "C NMR (75.5 MHz) 1 0.209.8 (C-3), 209.1 (C-7),212.6 (C-12 ), 57.0 (C-
13), 51.8 (C-14) 25.1 (C-1), 27.6 (C-16), 11.8(C-18),21.8 (C-19), 18.6 (C-21), 30.4 (C-22), 31.2
(C-23) wae 1773 (C-24) wazArsvoufioglusaem & 498 &1 353 ppm  Huveny

methylene Q¥ methyne
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51 3.4 anlnasy "c NMR voansad lalasladn 14

9 a o Y a = a Y a 1
Yoyannmsinsizd Inseardeveuwsniylulau 1 uasniadlelasindn 14 Arumaiia 'H
13 o =t = o 9 sy v aaa 1 = 0’3
NMR az °C NMR szgainnnfSeudfiendudoyai ldonmsigasonssninamosesad
@ Il a g y
Auiuiou lyinana1n¥031 F. solani TISTR 3436 uay C. globosum TISTR 3093 iiie

asrdeul§asnifar lusasnniidmuaiazdinsw Inssassve sans nand
A S\ IS 2\
3.1.1 HavedeIMImal PDB Aotwantiululay 1 uaynsaalalasinan 14

dothvewaunaniswdszununsniululaw 1 AU IMITMad PDB 1191013
T v
afauenmINiiaTudlseia wediaa tagimnaaudemailaiumwes lasun Inng i
YoIMsnaaediui 1 3 5 uaz 7 lasldenau « oiia LOTMa DAsI1EIMIAD 1 : 1 1ile
i~ =1 1 1 a o oy o Y A é’ 9
nl3euifouat R, veigavusHuumess lasul Innatil mvualiya s Aeasdeau (wsn
v
uTuTay 1) M AogaHausenINmMsAIAUIaLTIIaNaneIl 1ag Rx A9 asafaneIun
v
YRIHAUTENINATAIAULALDIMITIMAD PDB Wan13naaeddsingya M uag Rx UATR,
whfuea S (314 3.5) uazdoyaniamaiia 'H NMR vesansadanewnudn diaasuin ld
= P A = ~ o o M 1 o
ImslasuaaienlSoufsunuailaaiuvosmsasdy dygie H NMR v93a15aia
9
venusennansniiuTulau 1 uazemsval PDB Usingdyamdsil: 'H NMR (300 MHz,
CDCL) : § 1.84 taz 1.08 (H-1, ), 1.84 1nz1.48 (H-2, m), 3.34 (H-3, m), 2.27 (H-4, d), 5.34 (H-
6, 1), 1.84 (H-7, 1), 1.46 (H-8, m), 0.98 (H-9, 1), 1.62-1.47 (H-11, m), 1.69 (H-12, 1), 1.17 (H-14,
m), 1.53-1.44 (H-15, m), 2.19 (H-16, m), 2.55 (H-17, t), 0.63 (H-18, s), 1.00 (H:l9, s) uay 2.11
2 & sl

(H-21, s) 1ag 3.69 (H 910 dextrose UBI9111311107 PDB) Faeusaduiuldnomsiman

pDB liifinademsinalgnseuas luvinlgasedumsntiululau 1
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00

) s

3 1 a o = a = [ o
31 3.5 uriuiiawes Tasain InnsHveamsaiiu TuTau 1 nlfeviivudumsananey
v 9
S MNEBIEIAIAY; M HINBDe JARENSEHIN AR UIAT AT ANANYIL;

Rx 11909 d1saiane uanvesweruszn s niiululau 17uem151wad PDB

lurhusudsrsudiediniaa lalas Indn 14 161590F U8 MI5MA2 PDB W
ndannmsadausnvesaTuvaa@eusedteiefia toding tazimsnadeumsasa
nerwdiomaiiaiuaees lasin Innsilvesmsnaaesiuil 13 5uas 71asldane : wiia
woFian sastduniu 2 ; 8 onfoufioud R, vesgauuuduiiuawei Tasy Inns i
fmualien S Asasaany (naa laTaslnan 14) M AogaNTITENINE TR IR IAZ S TSR
e 1Y Rx A A3 ANAMEILINNYIHANIEHINA SRR UL 0 1M 131MA) PDB U3 1ngqa
M uaz Rx fif1 R, im1iuen s (GUT 3.6) uasdeyaninmaiia "HNMR vesssafavoiumyi
alnasuft IR msnAeunlauffonRsuiousuaalnaduvesarsasdu daane 'H NMR
YDIATANANYIUTEHINNITAR 18 15 1AdN 14 agomI5Mad PDB ﬂﬂﬂgﬁmaﬁmﬁ'ﬁ:: H
NMR (300 MHz, CDCL) + 8 2.00 (H-1,d), 2.29 (H-2, m), 2.23 2.16 ( H-4, d), 2.37(H-5, d), 2.96
2.07 (H-6, d), 2.93 (H=8, s), 2.39 ( H-9, d), 2.88 2.18 (H-11, d), 1.88 ( H-14, d), 2.34 1.29 ( H-
15, d), 2.08 1az1.38 ( H=16,d), 2.08 ( H-17, ), 1.11( H-18;'s), 1.43 (H-19, s), 1.34 (H-20, s),
0.89 (H-21, d), 1.90 118 1.46 (H-22, 5), 2.48 1Az 2.34 (H-23,s) AT 3.69 (H 910 dextrose YDA
91M13aa PDB) Feerusadusu ldiomiamar poB hillnademsialfasewas i

Ufnsenunsad lalasnan 14
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R R o

H T oA o =t s a o %
51N 3.6 urunwawes lasu Innswusinsan lalas Inan 14 nfseufeunuaisanaveny
2 . \ g‘/ s
S MNEAIAIAIAY; M MaNgDe JANANISHINETIRRUIaT NI TRANYI;

Rx HUN8D9 @15 aAAREIUINUBINANIEYIINNNIAG 18 1a3 IAan 14 NUe1M154a7 PDB

3.1.2 WAUBIOIMIIHNAIGAT 3% Glucose : 1% Peptone Avtwaniululau 1

waznind lslaslnan 14

Lﬁmﬂ‘éﬂummsmmr‘ﬂugm 3% glucose : 1% peptone uariiu3En1snAneAi
aam Budluiade 3.1.1 wunldnamaneasusu@enfue1nisiviad PDB na1feoIns
MaIgAT 3% glucose : 1% peptone liifinadenisimalgasndumsniiululow 1 uaznsan
lalas1nan 14 uarionSemfeunanisnaasslasneisann °c NMR milaafiwesans
afanennliisesendnnsed lalas Indn 14 wazon lslarndlest . solani TISTR
3436 Wsumsuminaaseluszezna 7 Ju NUNOIWIINAIGAT 3% glucose : 1% peptone

4 a a o o [ H %
(1% 3.7) szPaansnaanu s uamnniemisman PDB (317 3.8) GamdeiSum
3’1 9 9 1 = T g‘» 9 A ) 2’; = aaa ) P 9 1
asasdutiesnimie lulidsdsdumiosgme uenanuunalfaserdiufesiosnn

3
a e A

iV 2 4
nuAtpilazidon901M15MaIgAT 3% glucose : 1% peptone TUMTALAFBIINITBIFIIA
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31 3.7 anlnasy °C NMR vesasaiavenunnlgaseszudtaniad lelas ladn 14

WazL¥931 F. solani TISTR 3436 Glummsmmqm 3% glucose : 1% peptone i 7

51 3.8 aulnasy "C NMR ﬂlﬂﬂﬁﬁﬁﬂﬂ‘ﬁmﬂmﬂ‘l.'gﬂ'iﬂﬁ%:ﬁ’JNﬂiﬂﬂul@IﬂSI‘ﬂaﬂ 14

asiaos1 F. solani TISTR 3436 1181M113Wa72 PDB Uit 7

aaa a < 2
3.1.3 U§Asenszniunsadlelasindnid wazeuladioniieon F. solani

TISTR 3436

T [ v
dovinsadlalas Indn 14 Faufasnfuonladildenidest £ solani TISTR 3436

d

a 3 o ]
IﬂEl‘ﬂ'lﬂ']'5LﬂlﬂT“‘J?@ﬁﬂ‘lﬁ“Wtﬁﬂﬂl%@ﬂﬂ?TNLﬁ')ﬁﬂLU 150-200 iﬂﬁ/u']d ﬂ«!ﬂﬂvﬂﬁ,@\‘i NUAIBYN
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174.5 (C-17), 140 (C-18), 21.0.(C-19) anFuauhogluaaen1 O 1mafu 130,22 §4 29.77 ppm

<] 1
Wuvean i) methyl methylene #0% methyne

1/ 3.17 alnasn "c NMR vesesadansunndgasnszsninansninlulan 1 Ay

C. globosum TISTR 3093
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Kolek tazanz[15, 23] 8o uonsifiall§Aze Biotransformation wouwsntu Tulau 1 42

v b4

(0 Penicillium’ camemberti AM 83 uagldiauonalnvesljisouiafaduiyuy Bacyer

o ot ™ 1

Villigerbiooxidation (BV biooxidation) Iasns e laiiniisesonn 1191 Baeyer-Villiger

. 2L g aaa A a dgl = = o o

monooxygenase (BVMO) Fuiluilfasounmeziifaiuioe D vesmAgsosaduaaly
[ L] Y 1 Y v

UHUATWA 3.5 : GUNTUADUN 1 10a monooxygenase hydroxylation YUABUN 2 IMsvda

- . o < y (M Yy 9y

acetaldehyde 11GZIAA oxygenative lactonization luFuasugaRIs MMnMINaasany N ldaosls
1Y Y a o Jd a P @ = Y o =

o 11 Suaz ldasndasasidsuannnigadumunIng 3.5 YaeiuayuUHanITNAanen
1 EY l' 1 A o Y a aaa a Y

91992012 1891 C. globosum TISTR 3093 annsaassou ki ldinalgisueendiady

dgl ~ = ‘ ﬂ A o Y. ‘ o 1% A o A aa

Fuiiae D Wasuiluiwan lau AedunalannymgiinisadausnfolinauveInIaALLAN

a 42/ . 1 o @ < 4

Aedly uaznanin 'H NMR Us1ng T saeuvednsa (acidic proton) suiiniu br. singlet 1lu

b ¥ T [l

ot maifansaueFanetviadiuainfnserdiunouiinosnon1aia Aldol reaction #iin1s

o w [l a A o d v A IS a -g

Srvanymiiod Iausenlugilveuesimiiof led (CH,CHO) lazuoimaiind laAAnTuIZgn

vond ladaoilunsaiedan (CH,coon) suoulwififiavinga C. globosum TISTR 3093

UMW 3.5

O
0.0
C. globosum TISTR 3093
11 day
HO 1 Ha 17
tep 1
siep step 3
Monooxygenase- | { “NADPH+ O, ' o
hydroxylation -NADP* + H,O Oxygenative lactonization
© 0
Tk step 2
Aldol reaction
—

28 29
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3.2 Nﬂﬂ]ﬁﬂﬂﬁﬂﬂq‘nﬁ‘n‘lﬁ%ﬁﬂ"lw
MINATIUANIN 1T INNITTIMINadoummznsaa lalas Iaan 14 A1 3-hydroxy-

v ' 1
7,12-diketo-5[3-cholan-24-oic acid 25 i wilpea1n hiawnsanenmswandunin ldan

Qs’

UgRsoweuwsniuTulau 1 fueu'lasiainde C. globosum TISTR 3093 1dlugilvesms
IgND

U

i < v
3.2.1 wamanaaeugnslumstivginmssentazmasafvlavesdund iy

nagaay
lumsnagounaveansad lalas ladn 14 4ag 3-hydroxy-7,12-diketo-5[3-cholan-24-

oic acid 25 APINATOU 2 ¥iia fio A0 TULIU LAz HENY1IUN 1AB3T Vial Test HAN1INATDU

v
@ A

Y
(e Iaaail
Al = =) ¥4 -
wanensIenuazM s aAulnveadnlundy
Al o =
NanoNIIDNVD IR NIUNDU

=1 a = [ @ 3 s}A @ Y Y
nsad lalas Inan 14 INER0NISTVTINGI0N IANTLAVANUTNYU 1,000 ppm Tag

@ :/l 1 4 ~ (0= 1 a = ' @ o
annsaduelfedisauy il lusagnas 25 Tilinadomssanvesin lauduedraihiod ey

N19a0H
1 =9 a U =
Wanon a3 anUlnueIinlyud L

TuAUANNLIIAUNDIN NTARA La AT IAaN 14 NTZAVANUTUTY 125 250 500 Laz
b4
= 1 o @ 4 o w
1,000 ppm HnaneMsdudIRNNe1IAN1S 33.933.3727.78  uaz 100 wlesiFudaiudiau
Tuvazens 25 lilinaneanue1aduvesdn lvniuedaditsdAgnaia
Tuduanuesnu nsad lelaslaan 14 HseAuaMutudy 500 iaz 1,000 ppm
=1 [ @ qszl 9 9 < 4 o w = (=1 ]
linanensudanuedunla 64.63 uaz 100 Wesiuamudrdy luvasians 25 litinade
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ANUYITINVOINN JuNIUog oA AR NIeaD
1 a a Y v
Hanon1sIoNUAz M YADINYBIHANIIUN

HaNBN13IDNVBIRANTIIUN

o @

= a [P= 1 @ = T = o
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WaneM s3I AnlnveIngNiIUn

Tudmuanuendunui nsad lalasiadn 14 Aszauanududy 125 ppm linade
o g 9 F Jd g o ~ (=1 [ Y 9

msdudennueaduld 10.44 nlesigua luvaznans 25 lufinanoanuonduvsandn
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Tuduanuensinnu niad lalas laan 14 inanomsduasunnuesIniseay

Yy 9 ‘ = @ Yy v 1 a 1Y)
ANUTUTY 250-500 ppm lasRiszaunIdudU 250 uaz 500 ppm eunsoauasuld 35.36
43 o 5. @ ~ . G o v @ oy oy

waz 20.71 Wesiiuanud ey uaviinademsdudannuesin lanseduanududy 1,000

Y 3 I J o o e (=1 1 9
ppm lasanunsadudeld 9.82 nlesidud luvasnais 25 hifinadennusisinveanan
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Tunednliisdinynedn
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o = . " = g o
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dy B ~ =1 @ =1 a 2 Y ay o dal
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HUARGELNTUAURNTY 6 FUa Ao Staphylococcus aureus ATCC 25923 Micrococcus luteus
ATCC 9341 Bacillus = subtilis ATCC 6633 Escherichia coli ATCC 25922 = Pseudomonas
aeruginosa ATCC 27853 ua% Candida albicans ATCC 10231 Tagl¥3Tnaaeuuuy Disc
diffusion method . N3zAUAMNMINIY 10 Haansudelianans 1 Uaansuaoladans uay
@ 1T a aa = a wva a o o

500 "lﬂmﬂsumauaaam @]1%3%“1@3:@1“%ﬂﬁﬁ}ﬂﬂﬂgﬁ@lﬂ'ﬁﬂ"I\‘i’J‘ﬂEJ']ﬁ']ﬁﬁilmgfﬂﬁLL‘Wﬂﬂ

& 14 14

(Clinical and Laboratory Standards Institute - CLSI) WUET 25 ”lajﬁqmﬁé’u%ﬁmﬁuw%’é
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! ’ =% g a =~ J = =
M3197 3.1 HanInAaeUNT lumMsduFeydunidvesas 25 nlseumeu
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) AU S
2 )
o w o ' Yy Y 2] <] 2 Q N
AU | aIALENN | NI S 3 E S ES S | comment
3 3 S S > S
8 = & § £
(mg/ml) o N o g g‘ .
Q;
1 14 10 0 0 0 0 0 0 Inactive
1 0 0 0 0 0 0
0.5 0 0 0 0 0
2 25 10 0 0 0 0 0 0 Inactive
1 0 0 0 0 0 0
0.5 0 0 0 0 0 0

5| a 1 d
3.23 Nﬁfﬂi‘nﬂﬁ@ﬂﬂ’J]ﬂJtﬂuW'ﬂﬂﬂ!"Uﬁa

% 4 A PR - o »
mMsnadeUiiInIInadelmHIZaRETea N I UaIsAAUgN INNATRUANY

& a s \ ¢y a .
FlunivdorsaduzsudImey (Human breast adenocarcinoma, MCE-7) azisaalnf (African
green monkey kidney fibroblast, Vero) @275 MTT assay (Primary screening) Iﬂﬂnl"laf} DMSO
g o o ~ o Y Y gy o o= -0 '
Sugiazate fszauanududulunisnaaoudiodu 1,000 lulasniudeiiaaans wun

A o G a s s = 3 a ' P-4
wsaiululay 1 Saenudufivsamaduzsudmuuiannuniuiyinndn 50 wesigua

P=1 I a [ < a y 1 < P N (= @ Y [
nasianusluiudemadunfvooni 50 wesidua Fuiuninoonsula (40.65%) diunia
=t a [ a . . @ J
alslasinan 14 naaoUA28I5 REMA (Resazurin- Microplate assay) AUL¥0a MCF7-Breast

= = o o N, B . § ' = a 1 =5
cancer 13 BUTiBUR U101 ellipticine wag doxorubicineNuiniad 1a las Indn 14 Tulignlu

v J < Y
AITATUEAAUSLIUATUY
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UNN 4
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< Py Y ad = . . 1 ~
11nMsAnEINIAsugUa1835N 19590 IW  (Biotransformation)  WUI191M131M AN
]
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A a a/ d a 4 a 1
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ABSTRACT ;

Specific microbial transformation products have been reported by several studies; however, the use of Fusarium solani
TISTR 3436 in biotransformation of steroids not reported yet. In this study, we observed regio- and stereoselective
reductions of dehydrocholic acid (1), an unnatural bile acid, by F. solani TISTR 3436. This mold showed different
affinities for the substrate and selectivities of attack in particular regio- and stereoselectively reduced the 3-keto group.
After incubation of F. solani TISTR 3436 with dehydrocholic acid (1) for 7 days, the metabolites were extracted and
investigated by thin layer chromatography. 'H NMR, “C NMR, IR and mass spectrometry were done for purified
metabolites. The spectral data of purified metabolites confirmed the production of 3a-hydroxy-7,12-diketo-5p-cholan-
24-oic acid (2) and 3 f-hydroxy-7,12-diketo-50-cholan-24-oic acid (3) from dehydrocholic acid (1).

Keywords Biotransformation; Fusarium solani, Regioselective; Stereoselective
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m the viewpoint of green chemistry, biotransformations constitute an important method in organic chemistry. This technique
been widely used for the transformation and synthesis of steroids. The transformation of bile acids by bacteria has generated a
at deal of interest in recent years especially with respect to diseases of the human gastrointestinal tract. Additionally, bile acid
transformation products are potentially of importance in the commercial production of physiologically active steroids. In this
dy, we observed regio- and stereoselective reductions of dehydrocholic acid (DHCA) (1), an unnatural bile acid, by Fusarium
1ni TISTR 3436 as shown in Scheme 1.

F. solani TISTR 3436

Lag

HOV'

1 2 3

heme 1 Biotransformation of dehydrocholic acid by F. solani TISTR 3436

solani TISTR 3436 isolates were
ytained from TISTR, Thailand and
aintained on potato dextrose agar
DA). The sub culture was stored at

°C until using. Cultures of F. solani
STR 3436 were grown at 28 °C until At the end of incubations, the contents of the flask were extracted
od sporulation was obtained on with EtOAc. The extract was dried over anhydrous sodium sulfate
tato dextrose agar. and evaporated under reduced pressure.

The transformation products were purified by column
chromatography using a CH,Cl,/MeOH gradient. Elution was
monitored by TLC, eluent CH,Cl,/MeOH (9:1).

ores of £ solani TISTR 3436 were aseptically
oculated into ten 250 ml Erlenmeyer flasks,

ch containing 90 ml of liquid medium The products structures were determined by means of IR, 'H NMR and
ntaining 3% glucose and 1% peptone. 13C NMR. The spectral data of purified metabolites confirmed the
3 production of 3a-hydroxy-7,12-diketo-5f-cholan-24-oic acid (2) and 34
,d@/\ ~ hydroxy-7,12-diketo-5/-cholan-24-oic acid (3) from dehydrocholic acid
O (1). The results found that £. solani TISTR 3436 showed different affinities
for the substrate and selectivities of attack in particular regio- and

fter cultivation at room temperature for 7 days stereoselectively reduced the 3-keto group.

n a rotary shaker, 100 mg of DHCA, dissolved in

ml of acetone and 2.5 ml of tween 80 was
dded. Biotransformation was carried out under
e above conditions for further 7 days.
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