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INCIDENCE OF PENICILLIC ACID IN APPLES

S; NEELAKANTAK! G. INDIRA JASMINE' R, BALASARASWATHI' THEYMOLI RALASUARAMANIAN®

In  survey of Toods and lesds for mycatoxins, natural occurrence of ponicllie acld was
found in a sample of apples which had just started rotting witha petch ot green  mould

growth. The implications o mycotoxin comtamination in

discussed,

Penicillic acid isa wsll known
mycotoxin produced in large amounte
by the strains of a large number
Fenicillium and Aspergillus species,
Notable among those are P. cyclopium,
.P. puberulum, P. martensii, P palitans
'(Wilson etal. 1967) and ths varieus
strains  of A, ochraceous * group
viz., A. ochraceous, A, sclerotinum A.
‘alligceus, A, melleus and A. sulphureus
(Ciegler 1972). Natural occurrence of
panicillic acid has besn reported in
yellow and white popcorn (Bullerman
1975), Swiss cheese (Bullerman, 1976)
dried been and corn (Thorps and
Johnson, 1974). Ceigler and Kurtzman
(1970) havo studied the conditians for
the production of penieillic acid on
ditferent agricultural eemmodities and
ebserved that the toxigenic strains
found an corn.could produce substan-
tial amounts of penicillic acid in rice.
barley, sorghum and oats. The rate of
preduction depended upon the strain,
substrate and incubation temperature.

. The combined effects of water
activity of the substrate and tomperature

herticuliurel  produce are

on the growth of toxigenic species and
penicillic acid production have been
etudied by Northholt et &l (1979) in
malt agar media, Gouda cheese and
poultry feed. Optimum temperature
was found to range betweon 24 and
31¢C for P cyclopium and A.ochraceous.
On poultry feed A, ochraceous pro-
duced the toxin at an ow as low as 0.88,
whereas, the minimum aw for P.
cyclopium wae found to be 0.87, Peni-
cillic acid is known to be toxic te
mammals (Murnagan, 1946) end has
slso been found to be carcinogenic to
rats by subcutaneous injection (Oxford
et al: 1942; Dickens and Jones, 1961).
Undera Government of India scheme,
we had surveyed a large number of
toods and feads availabie in the Tamil
Nadu regien for myeotexins, penicillic
acid was detectsd in one sample of
apple and the results are reportaed in this
article,

MATERIAL AND METHODS

The types of fresh produce analysed
ore shown in Table No 1. These samples
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ware purchased from the local Caimba-
tore market snd a total number of 33
lota of one Kg. cach were analysed.
These were not premium grade fruite
and the apples showad the symptoms of
characteristic brewn dlscolouration on
the outside. In one sample, rotting had
just started with a pateh of slight green
mould growth on them. Thafruite were
sliced, mixed and 50 g were oxtracted
with ehloroform (200ml). After liltra-
tion, the chloro from layer was washed,
dried over anhyd, Na,S0. and concen-
trated under vacuum before spolting on
TLC plates. Standard TLC procedures
using silica Gel-G at athickness of 0.25
mm were used after activation of the
plates at 110.C for ene hour. Solvent
used for development of the plates (15
acm) was @ mixture of toluene-ethyl
acetate-30 per cent formic acid (6:3:1)
Pure  crystalline penicilline  acid
obtained from NRRL., U.S.A. was used
as stadard, Doetection of panicillic acid
was mado by theblue fluorascent spots
with NH: fumes under long wave U V.
lamp® Rf wvalue, characteristic- visual
clloured spots preduced by the epray
feggenis p-anisaldehyde (Scotti et al,
1970) p-dimethyl amino benzsldehyde
and p-tolualdehyde developed by
Neelakentan st al,(1978). Confirmatien
was again obtzined by rechromato
ghraphy with the standaid toxin,

RESULTS AND DISCUSSION

Out of the six samples "of apples
analysed one sample showad positive
presencecf thetoxin. In this sample,
the rotting had justset in with a patchof
greenmould Usually suchsamples are
graded low by the trads with substantial
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reduction in the prico and thay arg
genarally purcliased by tha ]mﬂrer;
eections of the public, The' tmniﬂal

climate of India with high amhmnt-
temperaturesand high tolative humiqﬁty-:
is idenl for the growth af mm._-l?:!_s,—lf'thl

damage is severe, people trim the after,
eted portions and in cases -where-the
mould damage is less severe people do

not hasitate to consume the produce

Since the hazards of myceloxin ingest-
ion are more dangerous for people of
lower nutritional status, there . is an.
urgent need for educating the public of
the need to avoid mould contaminated

foods.

The survey also included .other
fruits like grapes, banana, tomate,
papaya and erange. Inciderice of poni-
cillio acid was net ebseivad in these
samples. Thorpe and Jhenson (1874)
have reported the snalysis of seven
samples of apple juice obtained from
bruised and rotten apples and twelve
tamples of commercial apple juice
collected from tha stores in washing-
ton, D.C. area. They did not detect
penicitlic acid ie any of the sumi:aléu
Possibly, this is the first tinie that the
natural incidence of penicillic acid in
apples is bsing reperted. Since the
substandard ratting and mouldy prd-
ducs are priced vty low, they may be
purchased by unscupulous hoteliers
end used, grossly aflecting the health
of the consumers.

Rotting and moulding of produce
generally start with bruising on' their
eurlace during havesting and transpor-

tation, Bruising exposes the cell sap ler
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micrabial attack, Generally, apples are
cold stored snd when takenout. moistura
condenses on their surface ecreating a
conganlal atmosphere for mould deve
opment_ There are no relregerated trans

port or display facilities for horticultu-_

ral prouduce inour country, This,emph-
asises the need for careful handling and
packing during the entire post harvest
stages of storage, transportation,
whelesale and retail marketting.

Our grateful thanks are due to
Dr. Alex Ciegler, N. R, R. L., U. S, A,
for the sample of standard poni-
cillic acid and. to the National Council
of Science and Technolegy, Govern-
ment of India, for providing funds to
the scheme. This work was done under
their sanctien No HCS/DST/17/76.

HWEFERENCES

BULLERMAN, L, B., 1876, Ocourrence of blug-
’ eya condition In commercizl pop-comn, Cerasl
Fde. Waerld, 20, 104-1086,

BULLERM&N, L, B, 1978 Examination of Swiss
choese for ingigence of mycotoxin produsing
molds. J. Food Se¢l 47, 26-28

CEIGLER. A, and KURTZMAN, C, P, 1870, Penl-
cillic acid proouction by blue eye fungi on
varjous  agriculiural  commedives, Appls
iicrobiol, 20, 761-764,

CIEGLER, A,, 1872, Bioproduction of achratoxin
A and paenicillic scid by membors of the

aspargillus  ochramecus  group, Cen. J,
Microbiel. 78,631-536.
DICKENS, F. ond JONES. M, E. H. 1961

Carcinopenic sctivty of 8 series of reactive
lactones and raleted substences. Britlsh J.
Canmcer. 75: BE-100,

45

FENICILLIC ACID IN APPLES

MURNAGHAN, M. F., 1946, Penicililc scid toxi
city to mammals, J, Pharm Exptl. Thersp-
g8: 118,

MNEELAKAMTAN. S, THEYMOLI, B., BALA-
SARASWATHL R,, INDIRAJAS MINE, G, and
SWAMIKATHAN, R, 1978, Dotsction af
penlciilic acld in foods., J Fd. Scl. Tech,,
{Myecrs) 75: 126-126, '

NORTHHOLT, W, 0..VAN EGMOND‘ H, P. end
FAULSCH W. E., 1973, Penlcillic anig
produgtion by same fungal soecies in
relation 1o waler sclivily and- temperature,
J. Fa Prot., £2: 476-484.

OXFORD, A, E,. RAISTRICK, M, and SMITH, @,.
1842 antibactona| substances from molds. 1],
Penicitlic seid, & meotabolic produst of
Penicillium puberufum Bainier and Penl,
cillium eyclopium Westling, Chem,|ndustry
fLondon), 67: 22-24,

SCOTT, P, M., LAWRENCE, J. W, and VAR,
‘WALBEEK. W. 1870, Detection ol mycotoxing
b y this layer chromatography: Appilcotien to
sereening ot fungal extracts, Appl. Micrablol,
20; B39-842.

THORPE. C, G, ond JOHROBN, R, L, 1874-
Anglysis of penicillic acid by ges liquid
chiomstography. J, Assoc, uff, Anal. Chem
57, BE1=86B.

WILSON. B, J, HARRIE, T. M, and HAYES. A W,
1867, Mycotaxin from Penicilliom Puberulum
J. Beet, 83: 1737-1738,

Table-1 Samplos of fresh produced anaiysed

under .each calegory

Samploa mo, of sampios Me. of samples
analysed pasitiva for
penicillic acid
Apples [ 1
Grapes 3 S
Bananaos ] it
Tomato T —_
Fapayn 8 —_
Orange 3 _




