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R . R . M .  PATERSON,  J. KELLEY AND M. GALLAGHER.  1997. Aflatoxins were detected and  
AspergillusJEavus was identified from water from a cold water storage tank. T h i s  is the first 
published report of such data from water. 

INTRODUCTION analytical column, octadecylsilane (ODS2): Hichrom, Read- 

There is sufficient evidence to conclude that naturally occur- 
ring mixtures of aflatoxins are carcinogenic to animals and 
humans (Smith et al. 1995), in addition to being toxic. There- 
fore, it is important to consider all potential sources that 
may add to the total aflatoxin load on animal and human 
populations. Aflatoxins are produced by the filamentous fungi 
Aspergillus j avus  (Link) and A. parasiticus (Speare). The  
detection of aflatoxins in water from a cold water storage tank 
is described here, and this represents the first such published 
report. 

MATERIALS AND METHODS 

Two separate samples of water, taken several days apart, from 
a tap connected to a cold water storage tank were collected. 
The water tank (approximately 5 x 3 x 2m) was sealed and 
covered, and met modern building and sanitary regulations. 
It was situated in the roof space of a 3-year-old building 
located in the south of England, and was at ambient tempera- 
ture. Water was withdrawn from the tank on a daily basis 
for general use throughout the working week (Monday to 
Friday). 

ing, UK, 5pm, 25cm x 5mm; Hichrom guard column, 
ODS2, j p m ,  5cm x 2.6mm; Waters Model 470 fluor- 
escence detector with 362nm excitation filter and 425 nm 
(B, and B2) and 455 nm (GI and G,) emission filter; injection 
volume 100 pl; mobile phase: methanol/acetonitrile/water 
(22/ 16/62; v/v/v); derivatization of aflatoxins: 119 mg pot- 
assium bromide and 350 pl of 4 M nitric acid added to 1 litre of 
mobile phase; derivatization was carried out electrochemically 
with a Kobra Cell (Rhone Diagnostic Technologies) at a 
setting of 100 pA, which was situated downstream from the 
column; flow rate 1.0 ml min-I; column heater at 40 "C). 

In addition, four samples of water were taken directly from 
the storage tank and 100 ml of each were filtered individually 
through four 0.45 pm sterile cellulose nitrate filters and plated 
onto malt extract agar (20 g malt extract Superflavex; Edme 
Ltd, Essex, UK; 20 g Oxoid no. 3 agar: Oxoid, Basingstoke, 
UK; 1 litre tap water) plus streptomycin (100 unit m1-I) 
and chloramphenicol (0.05 g 1-I) to determine whether A. 
Jacus/parasiticus was present. Debris found floating in the 
tank was plated directly on to the above medium and all plates 
were incubated at 25°C. All the above samples were taken 
approximately 14 d after those for aflatoxin analysis. 

Approximately 1800ml of each sample was eluted at a 
flow rate of 4 3 m l  min-' with a peristaltic pump (Watson- RESULTS AND DISCUSSION 
Marlow, Cornwall, UK) through an immunoaffinitl- column 
(IAC) made with a monoclonal antibody that exhibits highly 
selective specificity for aflatoxins GI, B1, B2, G, and MI (Easy- 
Extract Aflatoxin Column; Rhone-Diagnostic Technology 
Ltd, Glasgow, UK). The  IACs were eluted with 1.5 ml meth- 
anol, and 2ml  of distilled water was added to the eluate. 
HPLC was used to analyse the extract (Waters 501 pump: 
Waters Chromatography, Watford, UK, Hichrom spherisorb 

Aflatoxin B, was present in the first sample at 1.7 pg 1-I, and 
in the second at 0 . 2 ~ 8  l-', together with G, at 0.1 pg 1-' 
(total 0.3pg 1-l). Aflatoxin B1 was not detected, as always 
appears to be the case with other commodities which have 
B2, G, and/or G, (Verardi and Rosner 1995). However, the 
conditions in the water tank would have been different from 
those of the commodities normally associated with aflatoxin 
contamination and so toxin production may have been affec- 
ted. Aflatoxins were not detected from the mains source that 
supplied the tank and also served as drinking water. 

Aspergillus Javus (IMI 374761) was isolated from the fil- 
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tered water taken directly from the storage tank and from the 
debris. Zero, one and two colonies were observed from three 
of the filtered water samples, and A. Juvus had overgrown 
the agar plate in the case of the fourth sample. This may 
indicate an uneven distribution of the fungus in the tank or 
reflect the inaccuracies of quantifying fungi by colony form- 
ing units, largely due to the problem of knowing what con- 
stitutes an individual fungus, unlike the situation with 
bacteria. These data represent the first report of the natural 
occurrence of the toxins and A. Juvus in water. The analytical 
systems employed in this work to detect the toxins, i.e. the 
IAC, derivatization, and HPLC with fluorescence detection, 
are specific for aflatoxins and so false positive results are very 
unlikely. 

The  significance of these findings is unclear and more 
analyses are required to determine if they represent a more 
widespread phenomenon. However, in 1987 at least 50 coun- 
tries had existing or proposed regulations for aflatoxins in 
food. The  maximum limits ranged from none detectable to 
50 pg kg-' of food for either the sum of aflatoxins B,, B,, GI 
and G, or for B, alone. In addition, in a joint review by 
FAO/WHO Expert Committee on Food Additives, no 
acceptable daily intake was given, and it was recommended 
that human intake be reduced to the lowest practical level 
(IARC 1993). Although the water from the tank was not 
intended for drinking, there is no guarantee that it was never 
used for this purpose. The  water was used to clean work 

surfaces and glassware and so deposits of aflatoxin could have 
accumulated and been inhaled. Aflatoxin B2 and G, are known 
to be less dangerous than the other aflatoxins, and it may be 
worth noting that even the most poisonous of the common 
mycotoxins, such as aflatoxin B,, are much less toxic than the 
botulinum and many algal toxins (Moss 1996). 
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