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ABSTRACT

Influence of different carbon and nitrogen sources on growth and penitrem
A production by Penicilium puberulum was investigated. The toxin pro-
duction was analyzed by thin layer chromatography method. D-mannose
followed by D-glucose and D-sorbital were good carbon sources, while
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Potassium nitrate and sodium nitrate were ideal nitrogen sources for the
growth of P.puberulumand optimum production of penitremA. No correla-
tion could be observed between fungal biomass production and penitrem A

production and pH changes in the medium.
© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Sincethefirst report of toxin production by As-
pergillus flavus¥ scientific knowledge of fungal
tremorgensincluding possibleimplicationintheetiol-
ogy of animal sdisease hasaccumul ated rapidly. Fungi
capable of producing tremorgenic metabolitesrepre-
sent speciesfrom taxonomically diverseand unrelated
groups of Claviceps paspali, Lolium endophyte,
A.flavus, A.fumigatus, A.clavatus, P.simplicissi-
mum, P.crustum and P.puberulum are some of the
fungi which € aboratethese mycotoxins. Thesefungi are
reported to bewidely distributed and contaminate va-
riety of agriculture commodities?. Wilson et a B first
reported the production of tremorgenic mycotoxin by
Penicillium cyclopium. Subsequently, variouswork-
ershavereported the production of penitremsby dif-
ferent speciesof Penicillium*®l. The penitrems have

received increasi ng attention over the past decade on
account of their termorgenic activity. The structure of
penitrem A was dlucidated by jesuset a1, PenitremA
(C,H,,NOCI) isthemost commonly occurring family
of tremorgenic compounds [Penitrem A to F]. These
compounds haveacompl ex ring structure comprising
indolic and isoprenoid, derived componentsand differ
intheir functiona groups.

Studies on toxic effects of penitremsarelimited.

PenitremA
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Thesetremorgensarereported to causetumors, limb
weakness, atoxiaand convulsionsin mice. PenitremA
wastoxic to sheep and other animals™. Neuron chemi-
ca studiesshowed that pentitrem A actsby interfering
withamino acid neuro transmitter releasemechanismB.

A recent report of naturad humanintoxification char-
acterized by saverd symptomsincuding tumorsresulted
in the consumption of bread contamined with P.
crustosum®l,

Though penitrem B production by P. aurantigri-
seumwasstudied earlier™, noinformationisavailable
on thefactorsinfluencing P.puberulumfor production
of penitremA. Severd studiesrevededthecriticd role
of carbon compounds present in the medium on the
production of metabolites of by thefungi studied by
them™, Thoughthereare several studiesontheinflu-
ence of nitrogen source on the production of different
mycotoxins by fungi*¥ no such studieshavebeen made
on the production of penitrem A by P. puberulum,
Henceinthe present study influenceof different carbon
and nitrogen sources on penitrem A production by P.
puberulumwas studied and the results are discussed.

MATERIALAND METHODS

Chemicalsand organism

All chemicalsof highest available purity wereob-
tained from Himedia, Mumbai, India. The culture Peni-
cillium puberulum was procured from IMTECH,
Chandigarh. Stock cultureswere maintained on potato
dextrose agar slantsat 4°C and subcultured for every
threemonths.

Cultural conditions

50ml of Y ESmedium (Yeast extracts 20g, sucrose
40g, D/W 100ml) wastaken in 250ml conical flasks
and inoculated with Penicillium puberulumand incu-
bated at 27°C for 15 days. Studieswere performed to
determinethe suitabl e carbon and nitrogen sourcefor
higher production of penitrem A by Penicillium
puberulum.

Effect of carbon source

Carbon sources used are D-fructose, D-glucose,
D-mannose, L-sorbose, D- xylose, Sorbitol, Manni-
tol, Sucrose, Lactose, maltose, melibiose, starch, dex-
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trin, glycerol, citricacid, succinicacid and tartaric acid.
Effect of nitrogen source

Nitrogen sourcesused were potassium nitrate, so-
diumnitrate, dluminium nitrate, zirconylenitrate, an-
monium nitrate, ammonium chloride, ammonium mo-
lybdate, ammonium sul phate, aceranilyde, urea, thio-
urea, D-L asparticacid, L- aspergine, L-glutamic acid,
glutamine, glycine, L-arginine, L-tyrisine, D-L danine,
L-methionine, L-histidine, L-lysine, L-tryptophan, P-
amino benzoicacid, p-nitrobenzoicacid and p- nirodine.

Penitrem A extr action and estimation

At theend of incubation period the mycelial mat
wasdried and extracted with diethyl ether in soxhlet
apparatusfor 24 hrs. Ether extract was evaporated to
dryness and redissolved in acetone. A portion of ac-
etone solution was spotted on TLC platesand devel-
opedinhexane: ethyl acetate (6:4) mixture. Theplates
thusdeve oped were sprayed with cerium sulphate (1%
solutionin 6N H,SO,) and heat at 110°C. Penitrems
appeared as green colour spot immediately which
changed to purpl e after heating. Penitremsgave grey
spots when sprayed with the FeCl, and heated.
PenitremsA-Fwasidentified by Rf values. PenitremA
was estimated quantitatively by colorimetric method as
suggested by Hou et al .12,

RESULTSAND DISCUSSION

Effect of carbon source

Theinfluenceof carbon source on penitremA pro-
duction by P.puberulumwas studied by substitution
sucroseof basa medium by different carbon compounds
so asto supply equal amount of carbon sourceand the
resultsareprécised in TABLE 1.

TABLE 1 reved agreat specificity of P. puberulum
for the carbon source present in themedium. Thecriti-
cal roleof carbon compounds present in themedium
on the production of metabolites by thefungi wasre-
vededinmany studies*¥. Ingenerd organicacidswere
poor substrates for the growth of P. puberulum. D-
mannosefollowed by D-glucoseand D-sorbital were
very good carbon source and respong blefor maximum
growth of P. puberulum. In contrast to present obser-
vation P. griseofulvum preffered glycerol for maximum
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TABLE 1: Effect of different car bon sourceon thegrowth and
penitrem A production by Ppuberulum
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TABLE 2 : Effect of nitrogen source on the growth and
penitremA production by Ppuberulum

Carbon Final Dry weight Penitrem A

sour ce pH (mg/ml) (mg/g)
D-glucose 6.7 4.62 1.68
D-fructose 6.9 3.50 154
D-mannose 6.4 4.82 1.73
L-sorbose 6.9 3.12 1.42
D-xylose 6.5 4.24 1.62
Sorbitol 6.3 4.21 1.58
Mannitol 6.2 4.21 1.58
Lactose 7.2 2.48 1.32
Maltose 7.1 3.55 154
Melibiose 6.4 2.06 0.95
Starch 7.2 242 0.84
Dextrin 6.8 2.18 0.48
Glyceral 6.4 0.98 0.15
Citric acid 59 0.78 0.09
Succinicacid 3.8 112 0.62
Tartaric acid 3.6 NG Nil
Sucrose 6.5 3.84 1.42

growth and production of CAP®3, Pcitrinumisre-
ported to prefer source for production of citrinin4,
Ontheother hand, glycerol wasunfavourablecarbon
sourcefor the growth of P.puberulum.

Rest of the carbon sourceswasintermediateintheir
efficiency to induce the growth of P. puberulum. D-
mannosefallowed by D-glucoseand sorabitd wereided
carbon source for production of penitrem A by
P.puberulum. Carbonwhichisthemajor structural and
functional component playsavital roleinthenutrition
of thefungus. Theunfavorable nature of organic acids
for the growth of P. puberulum may be attributed to
thelir strong condition. Similarly Krishna Reddy and
Reddy!*® have reported poor growth of P.griseofulvum
and CAP production inthe medium containing organic
acids. Ingeneral smplesugarsarepreferred. Krishna
Reddy et al.™ reported effect of carbon and nitrogen
source on theinteraction of mycotoxigenic fungi and
mycotoxin production. Theresponse of P.puberulum
wasdifferent to different carbon source. These Fungi
may be capable of using wide variety of carbon com-
poundswithvarying degree of efficiency dependingon
theinherent potentia sof these organismsand molecu-
lar configuration of carbon compounds used in the
present studly.

. Final Dryweight Penitrem A
Nitr ogen source bH (r¥19/m?) (mg/)

Potassium nitrate 6.3 4.12 1.65
Sodium nitrate 6.5 4.04 1.58
Barium nitrate 45 NG Nil

Aluminium nitrate 3.6 NG Nil

Zirconyle nitrate 35 NG Nil

Ammonium nitrate 4.8 2.85 1.42
Ammonium chloride 45 2.65 137
Ammonium molybdate 5.3 112 0.62
Ammonium sulphate 4.6 242 114
Aceranilyde 4.9 1.98 125
Urea 6.0 2.75 1.38
Thiourea 45 3.80 1.49
DL Aspertaic acid 6.2 2.61 1.34
L-Asperagine 6.2 0.98 0.38
L-Glutamic acid 5.9 2.98 1.10
Glutamine 6.0 3.12 142
Glycine 6.4 124 0.64
L-Arginine 55 1.98 0.96
L-tryrosene 4.3 1.62 0.87
D-L alanine 54 1.45 0.74
L-methionine 4.2 2.69 112
L-histidine 5.0 1.98 0.96
L-lysin 45 0.92 0.35
L-tryptophan 4.0 2.75 1.29
P-aminobenzoic acid 34 NG Nil

P-nitrobenzoic acid 35 NG Nil

P-niroailne 4.6 NG Nil

Effect of nitrogen source

Theinfluenceof different nitrogen sourceson penitrem
A production by P.puber ulumwas studied by substitut-
ing yeaseextract of basal medium by different nitrogen
compounds so asto supply equal amount of nitrogen
sourceandtheresultsareprecisedin TABLE 2.

The structura and functiona importance of nitro-
geniswell documented, an enormousaccount reflect-
ingtheir varied effect on funga metabolismisenumer-
ated in different reports. P. puberulumexhibited var-
ied responsetowardsdifferent nitrogen source present
inthemedium (TABLE 2) P.puberulumfailedto grow
in medium containing barium nitrate, duminiumnitrate,
zirconyl nitrate, p-amino benzoic acid, p-nitrobenzonic
acid and p-nitroaniline. L-aspargineand |-lysinewere
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responsible for decreased biomass yield of
P.puberulum. Potass um nitrateand sodium nitratewere
best nitrogen sourcefor the growth of P.puberulum.
Ammonium molybdate, L-asparagine, glycine, L-argi-
nine and L-tyrosine were a so responsible for poor
growth of P.puberulum pH of the medium was drift
towards acidic sideand final pH was below 6.0. No
correlation could be observed between fungal biomass
production and penitrem A production and pH changes
inthemedium.

Theefficiency of organic andinorganicformof ni-
trogeninincluding thegrowth of fungusdependsupon
the capacity of the organism to convert the complex,
nitrogen sourceinto assmilableform. Fungi arereported
toexhibit great pecificity for nitrogen sourcepresent in
the medium*>19, Potassium nitrateand sodium nitrate
were best nitrogen sourcefor production of penitremA
by P. puber ulum. Ammonium nitrate, Ammonium chlo-
ride, thiurea, ureawere next preferred nitrogen sub-
stratesfor production of penitremA by P. puberulum
Rest of the substance wereintermediatenutritivevaue
for penitrem A production. P. griseofulvumel aborate
maximum amount of CPA in medium containing L-
aspagine® variousenvironmentd.

CONCLUSION

Thiswork demonstrated thefeasbility of using ex-
perimental design toolsto screensignificant influential
factorsand nutritiona conditionslike carbonand nitro-
gen sourcesfor the growth of P.puberulumand opti-
mum production of penitremA.
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