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Abstract—The fatty acids and sterols present in 5 1solates of Aspergullus flavus and 3 1solates of A parasiticus
were determined, 2 1solates within each species were aflatoxin producers The 4 major fatty acids were
16 0, 18 0, 18 1 and 18 2 with a trace of 15 0 in one 1solate and traces of 17 0 in 3 other 1solates
Cholesterol, ergosterol and 5, 7-ergostadienol were present in all 1solates, the 5 1solates of A flavus could
be 1dentified on the basis of retention times of minor sterols present There was no correlation of total hpds,
fatty acids or sterols with the production of aflatoxins Water soluble complexes of sterols were not
detected

INTRODUCTION

DieNeR and Dawis® calculated that 40% of the Aspergillus flavus 1solates collected
throughout the world did not produce aflatoxins Although many workers have
mvestigated the factors affecting the level of aflatoxin production, only one study has been
reported thatcomparesaflatoxin and non-aflatoxin producingisolates Guptaetal * reported
that on aflatoxin producing stramn had a higher total lipid level than a non-aflatoxin
producing strain, indicating a relation between aflatoxin and hpid biosynthesis Only
2 1solates were imcluded i their study and ergosterol was the only sterol investigated We
have compared the fatty acids and sterols present i 8 1solates of Aspergillus mcluding
both aflatoxin and non-aflatoxin producing strains to investigate further the proposed
relationship between lipid metabolism and aflatoxin synthesis

RESULTS
Lipud production
The amounts of total lipids for Aspergillus flavus and A parasiticus varied with each
species (Table 1) The two 1solates that produced the highest amounts of total Iipids,
1e ATCC 15517 produces aflatoxins whereas ATCC 10124 1s a non-producer The lowest

* Scientific Article No A1870 Contribution No 4780 of the Marvland Agricultural Experiment Station

! Diener, V L and Davis, N D (1969) Aflatoxins (GOLDBLATT, L A, ed), p 13, Academuc Press, New York
2 GUPTA, S R, VISWANATHAN, L and VENKITASUBRAMANINA, I A (1970) Ind J Biochem 7, 108
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amount of total ipid was produced by 1solate ATCC 13697, a non-aflatoxigenic stramn of
A flavus, and the remaining 1solates produced intermediate amounts of lipids

TasLr | TOTAL LIPID, PERCENTAGE FATTY ACIDS AND PFRCENTAGE STEROLS IN FIGHT ISOLATES OF Aspergillus

Total
Isolate liptd oy Fatty acids °, Sterols of

No Species (mg) of total ipid total lipid
15517 parasiticus* 3590 331 033
11906 parasiticus 1980 387 110
20245 parasiticus 3550 498 140

2221 fatus* 298 5t 07s 0736
18166 flatus* 2004 129 130
15546 favus* 2945 876 282
10124 flarus* 3590 914 191
13697 favus 943 6133 0736

* Indicates aflatoxin producer
t 5 g mycelium of each 1solate were extracted

Our results indicate that A flavus produces higher percentages of fatty acids and
sterols than A parastticus (Table 1), but there was no relationship between aflatoxin
production and the percentages of either sterols or fatty acids present within the different
strains of Aspergillus However, the aflatoxin producing solate of 4 parasiticus, had
lower percentage of total sterols than the non-aflatoxm producing 1solates

TABLE 2 MAJOR FATTY ACIDS FOUND IN THE HIGHT Aspergillus 1SOL ATES

Isolate Fatty aads

No Species 1590 16 0 17 0 180 181 18 2
15517 pardastticus™® 163 66 748 23
11906 parasiticus 104 49 244 603
20245 parasiticus 76 T 40 386 492

2221 flavus* 107 T 398 488
18166 flavuv* 178 26 145 65 1
15546 flavus* T+ 61 T 200 731
10124 flavus S5 T 32 291 620
13697 flatus 160 12 46 239 5413

* Indicates aflatoxin producer
+ Fatty acids occurring in amounts less than 1°, are denoted by T

All of the isolates had the same major fatty acids 1e 16 0, 18 0, 18 1 and 18 2
(Table 2), however, 1solates 2221 and 15546 had only trace amounts of 18 0 There
were shight differences in the percentages of minor fatty acids as well For example, 15546
was the only 1solate to contain trace amounts of 15 0, 1solates 20245, 10124 and
13697 contained relatively small amounts of 17 0 These differences in fatty acid analyses
support the findings of a recent study® in which the fatty actd analyses could be used
to 1dentify the different species of aquatic fungi (Phycomyetes) Although the Aspergillus
1solates could be identified by this method there was no apparent correlation of fatty acid
analyses with either Aspergillus species or the production of aflatoxins

BeaN G A, Parterson, G W and Motra 3 T (1972) Comp Biochem Physiol 43,935
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DISCUSSION

Since acetate has been demonstrated to be the precursor to aflatoxin synthesis,* the
assumption by Gupta et al * that sterol synthesis may nfluence aflatoxm production 1s
not unreasonable However, a comparison of the different sterols present and their
percentages (Table 3) provides no evidence that sterols may be involved mn aflatoxin
synthesis Cholesterol, ergosterol and 5,7-ergostadienol were the main sterols present
and there were also minor sterols present which were not 1dentified For example, 1solate
15546 differed from all other 1solates in that it contamed 3 munor additional sterols

TABLE 3 STEROL CONTENT OF EIGHT ISOLATES OF Aspergillus

Individual sterols (as 9 of total sterols)

Isolate 5,7-Ergosta-
No Species Cholesterol Ergosterol dienol Unknownt
15517 parasiticus* 4 80 16
11906 parasiticus 2 89 5
20245 parasiticus 2 72 26
2221 favus* 13 70 14 4(167)
18166 flavus* 13 61 26
15546 flarus* 3 63 10 10 (1 52)
3177
3(197)
10124 flavus 3 70 24 3(165)
13697 flavus 8 63 24 5(165)

* Indicates aflatoxin producer
+ Percentage and retention times of unidentified free sterols relative to cholesterol on an SE30 column

Although water-soluble sterols have been found 1 some plants, including yeast,” and
Adding et al® suggests that theirr presence should be included 1n all studies on
phytosterols, we were unable to detect water-soluble sterols in the 8 isolates of Aspergillus
studied

Our studies indicate that aflatoxin and non-aflatoxin producing strains of Aspergillus
can not be identified on the basis of total lipid, fatty acid or sterols present or their
amounts It also demonstrates the weakness in an assumption concerning lipid synthesis
that 1s based on a hmited number of 1solates

EXPERIMENTAL

Growth of the 1solates Isolates of Aspergillus flavus Link and A parasiticus Speare, were grown 1n 100 ml
SMKY medium for 7 days at 24° on a rotary shaker The SMKY medium contamed 200 g sucrose,
7 g yeast extract, 3 g KNO; and 05 MgSO, 7TH,O 1n 1 1 of dist H,O Three of the 1solates, ATCC 15546,
15517 and 18166 were aflatoxin producers and 1solate No 2221 received from Dr R Weity, North Carolina
State University, also produced aflatoxins The other 1solates, Nos ATCC 13697, 10124, 20245 and 11906
do not produce aflatoxins

Extraction of hpids The myceha were filtered from the medium, freeze dnied, ground 1n a Wiley mll and
stored 1 a desiccator until extracted 5 g of the mycehum from each 1solate was extracted for 24 hr with
CHCl;-MeOH (2 1) in a Soxhlet apparatus The solvent was dried and the residue was dissolved 1n
CHCl,, then filtered mto a weighed beaker The CHCl; was evaporated and the total hipid was weighed

4 AyDE, ] and MATELES, R 1 (1964) Biochem Biophys Acta 86, 418

5 Apams, B G and PARKs, L W (1968) J Lipid Res 9, 8

5 ANDING, C, BRANDT, R D, OurissoN G, Pryci, R J and RouMER, M (1972) Proc R Soc London
180B, 115
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The saponified portion was acidified with 6 N HCl then extracted with diethyl ether The Et,O-soluble
matenial was esterfied with BCi;-MeOH, then extracted with hexane The hexane-soluble material was
fractionated on a column containing Woelm grade II neutral alumina

Identification of hpds The fatty acid methyl esters and the sterol fraction collected from the alumina
column were andlysed using a Chromalab A 110 gas chromatograph Sterols were 1dentified using R, of
the unknown sterols and comparing these to the R, of cholesterol on three columns (SE 30, QF1 and PMPE)
Fatty acid ester determinations were made y GLC with a HI-EFF 1BP column and the esters identified by
compartson with known fatty acid esters on basts of R, also by TLC using AgNO;-sihca gel to separate the
esters on the basis of the number of double bonds per molecule

Extracnion of water soluble sterol Mpyceha from the CHCl;-MeOH extraction was dried at room
temp then covered with DMSO The mycelia and DMSO were heated for 30 mun After cooling, the DMSO
was decanted off and extracted with hexane The hexane soluble material was fractionated on an alumina
column, Woelm grade 11 and the sterol fraction collected and analyzed for sterols bvGLC

Achnowledgements— The authors thank G W Patterson and Mrs A Southall for their assistance in this study



