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Microbial transformation of bikavorin, a metabolitt' protlucerl b.y fungi

JAN Irt'rsKA -- lloHlTtfiL p]roK.\iA - AT,ZBETA r.'L-slio\--i I.tttt-\
s'runoir<ovr

Summa,r'y. Fir.e of 40 screertetl culturcs of riicroorga.nisrns trarr-.forrnerl I'rliitlr--
rin addecl iuto their cult,ivatiori rnedia. Aspc.rgillus sclelotiomrn \\'irs ris.(l in lalsr'-
-scale e'xperirneuts. Five rnctir.bolites n'ele detectctl iu a, chlorofolnr e\llilcr ()i'-\.
sclerotiontm. Onc of tht'rn ."r'rr,s isolatecl anrl iclr,.ntificd as (Z)-5-mctlrr'l-2-ructhoxr--{-
-oxopcnt-2-cnoic acicl 3. 'l-Jtrrclt'tica,lly, metabolite 3 can arise rlirtctll'b1- tlrrnsiirr-
rniltion ol biliaverin by A. scl,rotiontm. But, s'c rlo rrot <.xeluclc trlso tlrc sccorrrl
alterriative that' ther metabolitc 3 is formed b1' A. sclr.r'otionrm via biosvrrthcsis
arrd thttt l:his proccss trru bc irrtltrced by bikal'erin.

Bikaverin I is a microbial metabolite isolated from l'usarium oxvsporum
12,7,l0f, Fusarium lycopersici and Fusarium vasinfectum [3, ll] as $,ell &s

from Gibberella fujikuroi [, 3, 5l and ]fycogone jaapii Linclan ll2l. Bikar-eriu
inhibits the growth of protozoa Leishrnania braziliensis [1.], biochemicitl func-
tions ancl growth of various type of tumors [4, 5] and also influences morfoge-
nesis of fungi [3]. In HeLa and P388 leukemic cells I inhibits mitochondlirr,l
functions, synthesis of nucleic acids, while in animal er.vthlo(ivtes bikar.erin
caused damage of membrane of cells and their lSrsis [5, 9]. fn anima,ls I ctr,used

selious disease ill-trift.
Because I rvas found very often irr irature and there is a possil:ilitv to be

transfered into food-chain u'e studiecl its transforrnatiou br- rnicroorganisms.
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lllaterial anil methoils

Bikaverin was isolated from G. fujikuloi in our laboratories [1, 5].

}'errnentation methocls. Iu our screening plogramm we evaluated 40 cultures.
X'ir-e of them: Aspergillus sclerotiorum (ATCC 11395), Sepeclonium chrysospe-
mum (ATCC 13378), Aspergillus niger (X-172), Streptomyces griseus (ATCC

f0137) and Micrococcus gypseum (ATCC 1f 395) transformed bikaverin present
in cultivation media. A. sclerotiorum was used in large scale for biotransforma-
tion.'Ihe microorganismrvas gro\yn in a two-stage fermentation procodure [6]
in a soybean meal-glucose medium of the following composition: soybean meal

5 g, glucose 20 g, Kr[lPOn 5 g, NaCl 5 g, Ieast extract 5 g, water 1000 ml.
The medium was adjusted. to pH 7.0 before being autoclaved at l2l oC for
15 minutes. Fermentations were conductecl in 500 ml cotton-plugged Erlen-
mar'er flaks holding 100 ml of medium on rotar;r shaker operating at 200 rpm
at 28 oC. Bikaverin as a substrate was added to 24-hr old second-stage cultures
as a l0 o/o solution in dimethylformamide (DMX') to a final concentration in the
medium of 0.5 mg.ml-1. Samples (  ml) of substrate-containing cultures were

taken at various time intervals, oxtracted with I ml of chloroform, pH adjusted
lo 2.5, and 30 prl of the extracts were examined for metabolites by TLC.

Conversion of bikaverin to 2 and 3. A total of 1.0 g of bikaverin in I0 ml of
DMF u'as e'i'enlv distributed into of 20-500 ml flasks containing 100 ml of
24-hr old stag-two cultures, and the formation of metabolites was investigated
by TLC analysis. After 168 hrs, the fermentation beer including mycelia was
combined, pH adjusted to 2.0 and metabolites were exhaustively extracted
rvith chloroform. The extract was dried over anhydrous NarSOo and evapo-

rated to dryness. The resulting solids rvere dissolved in a minimum volume of
chloroform, applied to a silica gel column and eluted gradually with chloroform,
chloroform : methanol and methanol alone, in I0 ml fractions. Metabolites 2
tr,nd 3 were finaly purified. by TLC and crystallized from benzene : n-hexane.

Chromatography (TLC). Thin-layer chromatography was per{ormed on

nonactivated silica gel (Silufol TJV 254, Kavalier, eSSnl plates which were

developed in chloroform : methanol : acetic acid (94 : I : 4) and chloroform :

: met'hanol (9 : l). The metabolites rvere detected in UV light at 254 and
366 rrm or visualised b1'spraying with FeCl, solution (l o/o in methanol) and
(or Dragendorff reagent.
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Results anil diseussion

Nine metabolites were detected in a chloroform extract obtained from fer-
mentation beer in vhich bikaverin was present during the growth of A. scle-

rotiorum (Table 1). Three metabolites \rith RJvalues 0.08, 0.2 ancl 0.58 were

Tab. l. lletabolites detected in a chloroforrn extract ofA. sclerotiorum

Metabolitos and their coloul in UV light at
254 nm 366 nm

0.08s
0.08
0.r8
0.20s
o.23
o.2g
o.44
0.32
0.58$

blue-violet
dark gray
dark blue
not detectsd
faintly rose
not detocted
dark blue (bikaverin)
faintl;z rose
blue

bluo fluorescenco
darkbluo
faintly roso
violet fluorescence
violet fluorescenco
grav blue
rod brown
bright blue fluoroscenco
blue fluorescence

$ Metabolites produced by A. sclcrot,iorum also in the abscncc of bikaverin

found also in the chloroform extracts obtained from fermentation beer into
which bikaverin as a substrate was not added. Two metabolites 2 and 3 were
isolated after t'he solids obtained from evaporated extracts were sepa,rated on
silica gel column. Metabolite 2 is a substance of faintly orangered colour, m. p.
337-338 oC and was identical with the metabolite having R,0.08. The small
amount of 2 which was isolated from solids after biotransformation of bikave-
rin was not sufficient for its structural analysis.

Metabolite 3 is a rvhite substance and it provided the following physical data:
m. p. 68-72 "C uncorrected, 1!f. W.172 for CrHrrOn calculated: C 58.81, H 7.02,

found: 55.76, H 7.08. IJsing the rH-NMIl,, l3C-NMR and ma,ss spectra t'he
metabolite was identified as: (Z)-5-methyl-2-methoxy-4-oxopent-2-enoic acid
and its structure is as follows:

H3C0 oc t3

H"C C CC!.'r.il/r'a!-a- a-^
/ltgC | 'ccoH
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The metabolite 3 was not detected in the fermentation beer into which bika-
verin was not added as a substrate. In spite of that it is not possible to pressume
unambiquously that 3 is a product arising from bikaverin after its direct spli-
ting by A. sclerotiourm. X'or this demonstration a labelled molecule of bikaverin
had to be used as a substrat. Therefore we also admit that the formation of
the metabolite 3 in A. sclerotiorum could be induced bJ'bikaverin added into
a cultivation media.
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Mlutpo6uaurnoe npeo6paaonaRrre 6u(aseplrna, uera6onrrra, rrpotraBoAuilrono rpu6anu

Pe aroue

Ilntr ug copora trpoBepeHHllx Hyn*bryp_MtrI{poopraHr3voB lrpco6paaoua;ro 6unanepau,
IOOa,BJTeEEbIE B__ftyn6TypEyxr cpeny. Anfi oloupeoupa3oBaHrrfi trptrMeEeE B KpynEoM Mac-
mra6e Asperg'illu,s sclerot'iorum. lJ x.nopo$opntunx excrpanraf ynounuyroii_Kynbryplr
nnr o6rrapyxtrJlr trErb Mera6oJII{roB. OAtrn ua srrx 6un u3oJrtrpoBdE u rjenru([nilrponan
xaH (3)-5-,laerrn-2-uetoncn-4-oriconenr-2-erroBafi xrrcJrora (3). Teopernuecxu ruoxier l.16ra6o-
ffr 3 soasaHuyrr Eetrocpe,qcrBerrEblM upeo6paaorarneru 6uxaaepzEa c rroMotrIbro A. sclero-
tiorurn. Ho r.rcnnlosena 

-oAEaRo 
rr BTopag aJrbrcprrarr{Ba, vro lrera6oazr 3 o5paaye.t A.

sclerot'iorurn c troMorqbp 6uocRnreea, rrpllqeM oror upoqecc Morr(er uuAyr(rpBBarb 6unanepnn.

Mikrobiflna tronetormficio blkeverinu, metsbolitu proilukovan6ho hubomi

Srihrn

Ptid zo 40 ovorenfah kultrir rnikroorganizmov transformovalo bikavorin, pridanli do
kultivadn6ho m6dia. Na biotransforrnd,ciu vo vdd$om rozsahu sa pouZil Aspergillus scle-
rohi,orwm. V chloroformovfch extraktoch uvodenej kultrlry smo detegovali piit metaboli-
tov. Joden z nich bol izolovanly' a id.entifikovanly' ako kysolina (Z)-5-metyl-2-metoxy-4-oxo-
pent-2-6nov6 (3). Teoreticky m6Ze rnetabolit ,3 vzniknfd priamou transform6ciou bikave-
rinu pomocou A, sal,eroti,oru,m. Nevylubujemo vSak ard druhri alternativu, Ze metabolit 3
tvori 24.. sal,eroti,oru,rn biosynt6zou, pridom tonto proces m6Zo byd indukovan;i bikavori-
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