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SAFETY PRECAUTIONS FOR HANDLING Aj'E'ERGILL,US FLAVUS GROUP FUNGI 

AND AFLATOXINS 

V a K ,  Mehan and D, McDonald* 

Pathogen~c o r  t o x ~ g e n i c  fungl of the A q x z ~ g z l l u a  f"Zat9ue group 

have been rec.ognised a l l  over  t h e  world, and the d~seases they cause 

are widespread and o f  eons~derab le  medical Importance Aspergl I1 I 

have been encountered most f requen t l y  as r e s p i r a t o r y  pathogens The 

a f  1 atox ins  produced by s t r a i n s  o f  these fung i  a re  h l g h l y  poisonous 

dnd are among the  most po ten t  carcinogens known? The f o l  lowing 

gu lde l  nnes ~ n d i c a t e  the  basic precaut ions requ l red  when hand1 i n g  the 

t o x ~ g e n ~ c  f ungl and the  mycotox~ns they produce 

HAZARDS F ROM ASPERGILLUS FLAVUS GROUP FUNGI AND AFLATOXINS 

Working w ~ t h  the Aspergtllua flnvus group fung i  and i n  

p a r t i c u l a r  w l t h  t h e i r  spores (consdla)  can r e s u l t  i n  several  hea l th  

prob l ems :: 

1 The mould ( fungus) spores may be inhaled and then s e t  up 

I r r l t a t l o n  and ~ n f e c t i o n  i n  the  lungs, This cond i t i on  15 c a l l e d  

Aspesgi 11 o s l  s The general term Aspergi 1 l o s ~  s may embrace a1 l 

~ n f e c t i o n s  caused by the  A s p e r g f l l l  bu t  i s  u s u a l l y  r e s t u i c t e d  

t o  the  resps ' r rato~y dt  sease i n  man and animals, 

*Groundnu t Improvement Program, I n t e r n a t j o n a l  Crops Research Inst I t u t e  
fo r  the Semi-Arid Troplcs (ICRISAT), ICRISAT Patancheru Post O f f ~ c e ,  
Andhra Pradesh 502 324, I n d f a ,  



1.2 The spores are p o t e n t i a l l y  a l l e rgen ic  and can a f f e c t  c e r t a i n  

i nd i v idua ls  by causing severe sinus and r e s p i r a t o r y  a l l e rgen ic  

responses. 

1.3 A s p e r g i l l i  can a lso  cause O t i t i s  ( i n f e c t i o n  i n  the ear),  

Kera t i  t i s  (corneal in fec t ion) ,  Endocardi ti s  (heart  valve in fec t ion) ,  

and Maduromycosis (subcutaneous f o o t  and hand in fec t i ons )  i n  man. 

1.4 A s p e r g i l l i  may cause chronic i n f e c t i o n s  i n  which large, s ing le  

o r  mu1 t i  ple, granulomatous les ions  develop which resemble those 

caused by Mycobacteriwn tuberou2osis. 

1.5 The ill effects o f  such in fec t i ons  may be compounded if the fungi 

produce af latox ins.  

2.1 Toxigenic s t r a i n s  o f  A. fZavus and A. pa ras i t i cus  may produce 

a f l a t o x i n s  i n  les ions  on lungs e tc .  (see above) and these may 

cause damage in a i t u  o r  may be t ranslocated t o  other  t issues 

and cause damage there. Also, the  mycel ium and conld ia may 

contain appreciable quan t i t i es  o f  a f l a t o x i n s  and these could be 

harmful if inhaled, ingested o r  if they come i n  contact  w i t h  t h e  

skin. Damage from a f l a t o x i n s  may take the form of acute 

poisoning -- AFLATOXICOSIS o r  may r e s u l t  from CARCINOGENESIS. 

2.2 Toxin product ion by t h i s  group o f  fung i  has become o f  major 

importance i n  human and animal disease because o f  the  d i r e c t  

t o x i c i t y  and long term carcinogenic e f f e c t s  o f  taf la tox ins.  I n  



view o f  t h e  exf s t i n g  knowledge of t he  h e a l t h  hazards due t o  

A s p e r g i l l i  and a f l a t o x i n s ,  safety of workers i s  a pr ime 

cons idera t ion  and s t r i n g e n t  sa fe ty  measures need t o  be taken t o  

p r o t e c t  those who hand1 e c u l t u r e s  of Asperg3 11 i , commodities 

contaminated by them, o r  a f l a t o x i n s ,  

SAFETY MEASURES FOR HANDLING MOULD CULTURES AND CONTAMINATED COMMODITIES 

3,1 Workers should always wear a face mask o r  r e s p i r a t o r  and 

disposable s u r g i c a l  gloves when working w i t h  the  mould cu l tu res ,  

3 . 2  I n o c u l a t i o n  of growth media/substrates and t rans fe r rang  o f  

A. flavus/A. parasiticus spores should be done under a l abo ra to ry  

hood t h a t  i s  f i r s t  sprayed i n s i d e  w i t h  a d i s i n f e c t a n t  

3 " 3  Never handle t h e  contaminated seeds w i t h  bare hands, Always use 

s u r g i c a l  gloves when examining seeds f o r  ex te rna l  o r  i n t e r n a l  

fungal  I n f e c t i o n ,  Seeds should be examined f o r  i n f e c t l o n  under 

an exhaust hood, 

3,4 Seed f o r  d ry  seed res i s tance  t e s t i n g  should be prepared under 

an exhaust hood t o  draw the  dus t  away from the  worker, 

3,5 When i t  i s  necessary t o  work w i t h  any contaminated ma te r ia l ,  

workers should wear face masks t o  avpid breathfng i n  spores o r  

dus t  t h a t  may be associated w i t h  the contaminated comnodi ty, 

3,6 Samples o f  c o m d f t ~ e s  f o r  a f l a t o x i n  ana lys i s  should be prepared 
i # 

c a u t i o u s l y  as gr ind fng  o f  dry samples may r e s u l t  i n  a i r -borne 



dust. Even i f  MO a f l a t o x i n  is present ,  there i s  po ten t i a l  harm 

from inhala t ion  of mould spores o r  from a l l e r g i c  responses t o  

inhaled dust. Use of a protec t ive  mask is e s s e n t i a l .  

3 .7  Disposable laboratory coats  a r e  a l s o  helpful in protec t ing  

workers ' clothing from accidental  contamination w i t h  mould 

spores and a f l a tox ins .  

SAFETY MEASURES FOR HANDLING AFLATOXINS 

Aflatoxins a r e  highly tox ic  and carcinogenic substances and 

s t r i g e n t  s a f e t y  measures must be taken when i t  i s  necessary t o  work 

w i t h  pure a f l a t o x i n s  o r  w i t h  e x t r a c t  preparat ions.  The g r e a t e s t  risk 

of 1 aboratory contamination comes from hand1 i n g  dry a f l  a toxins  because 

of t h e i r  e l e c t r o s t a t i c  na ture  and r e s u l t i n g  tendency t o  d i spe r se  in 

working areas .  

4.1 When dry a f l a t o x i n s  a r e  handled, the worker should use a 

r e s p i r a t o r  o r  disposable face mask t o  prevent inhala t ion  of the 

toxin .  Disposable surgica l  gloves should be worn. 

4 . 2  Whenever poss ib le  perform manipulations within a labora tory  hood. 

Use a glove box i f  ava i l ab le .  

4 . 3  Whenever poss ib le  the a f l a t o x i n s  should be handled in  so lu t ion .  

4 . 4  Low-cost paper labora tory  coats  should be used f o r  p ro tec t ing  

workers' c lo th ing from contamination w l  t h  mycotoxins. These 

paper 1 aboratory coa t s  should be destroyed upon accidenta l  

contamination. 



4 " 5  Workers must use a  rubber bu lb  p i p e t t i n g  device --- n o t  the  mouth 

when p i p e t t i n g  t o x i n  s o l u t i o n s  t o  p revent  any o r a l  exposure t o  

them, 

4,6 Contamination of t h e  mouth should be t r e a t e d  w i t h  a  wash 

composed o f  1% sodium perborate and 1% sodium bicarbonate i n  

water, ( a  supply o f  t h i s  wash should be kept  a v a i l a b l e  i n  the 

1 aboratory)  . 

4.7 If mycotoxins, t o x i n  contaminated substances o r  c u l t u r e s  come 

i n  contac t  w i t h  the  skin, the  a f f e c t e d  area should inmedia te ly  

be washed w i t h  f u l l  s t rength  domestic bleach (e.g., 'C lo rox '  

which conta ins 5.25% sodi um hypochl o r i  t e )  . Any bleach s o l u t i o n  

which conta ins  around 5% o f  sodium hypoch lor i  t e  w i l l  s u f f i c e .  

Fol low t h i s  t reatment  by washing the  s k i n  w i t h  germic ida l  soap 

o r  detergent  and then r i n s e  thoroughly i n  t ap  water.  If the  s k i n  

i s  t o o  s e n s i t i v e  t o  wash w i t h  sodium hypoch lo r i t e  so lu t i on ,  a  

s o l u t i o n  ( 5 % )  o f  sodium perborate may be used instead.  (supp l ies  

o f  t h e  above so lu t i ons  should be kept  i n  a  r e a d i l y  accessib le 

p o s i t i o n  i n  the 1  aboratory)  . 
4.8 P r o t e c t i v e  goggles and face mask should be used when v iewing 

chranatographlc p l a t e s  and mini-columns under u l t r a v i o l e t  l i g h t  

f o r  t he  presence o f  a f t  a tox ins .  Simi l a r  p r o t e c t i o n  i s  requ i red  

when removing a f l a t o x i n  ' spo ts '  from s i l i c a  ge l  o r  when removing 

the  gel  from chromatographic p la tes ,  These processes should be 

c a r r i e d  o u t  i n  a  l abo ra to ry  hood, 



DECONTAMINATION PROCEDURES FOR LABORATORY GLASSWARE AND SPILLAGE 

5.1 Mould cu l tures i n  f l asks  should be s t e r i l i z e d  by autoclaving 

o r  by introducing a small amount o f  chloroform, replacing the 

cotton-wool plug, and heating i n  a steam bath u n t i l  chloroform 

vapour can be seen condensing i n  the plug (ca. 10-15 minutes). 

5.2 Mould cul tures i n  p e t r i  p lates should be placed i n  bleach so lu t ion  

(5% sodium h y p o c h l ~ r i t e ) ~  Allow a t  l eas t  1 hour for  ef fect ive 

decontamination. 

5.3 In fec ted seeds i n  the p e t r i  p lates should be kept i n  bleach 

so lu t ion  (5% sodium hypochlori  t e )  f o r  1 hour for  decontamination. 

5.4 Use surg ica l  gloves (throw-away type) and face mask when i t  i s  

necessary t o  handle mould cul tures and contaminated seeds. 

5.5 For general 'dish-washing' a so lu t ion  o f  bleach d i l u t e d  tenfo ld  

w i t h  water (0.5% sodium hypochlor i te)  should be used, Make sure 

t h a t  the e n t i r e  surfaces of the glassware are  wetted, A l l  

a f la tox ins  are destroyed by a1 kal  i s ,  strong acids, and ox id i z i ng  

agents. Clean-up procedures invo lv ing  the use o f  such reagents 

should be s u f f i c i e n t  f o r  decontamination. Sodium hypochlori  t e  i s  

a strong ox id iz ing  agent, very ef fect ive i n  destroying a f l  atoxins 

and i n  detox i f ica t ion.  Ordinary l i q u i d  household bleaches contain 

5 t o  6% ac t i ve  sodium hypachlor i te and are very e f f e c t l v e  i n  

a 
destroying a f l a t ox i ns  i n  so lu t ion,  i n  fungal spores and i n  qycel ia.  



5.6 Swab accidental s p i l l s  o f  a f l a t ox i n  o r  o f  t o x i c  substances 

w i t h  5% sodium hypochlori  t e  so lu t ion.  

5.7 Contaminated waste mater ia l  s such as f i 1 t e r  papers, adsorbents 

etc.,  should be kept  i n  t l g h t l y  closed containers, should no t  

be coming led  w i t h  other waste mater ia ls ,  and should be 

incinerated.  I f  burning i s  n o t  p r a c t i c a l  such mater ia l  may be 

decontaminated by soaking i n  5% sodium hypochlor i  t e  bleach f o r  

an hour, care being taken t o  ensure thorough contact, 

5.8 P r i o r  t o  disposal,  tox in-conta in ing so lu t ions should a1 so be 

t reated w i t h  bleach o r  strong acids, 

5.9 Adsorbents on TLC p la tes should be soaked w i t h  bleach before they 

are removed from the p la tes.  

5.10 Contaminated garments which are t o  be laundered should be soaked 

f o r  an hour i n  5% sodium carbonate so lu t i on  o r  1% bleach so lu t ion  

depending upon f a b r i c  and co lour ing , 

GENERAL SAFETY PRECAUTIONS FOR HANDLING OF AFLATOX I N S  

6.1 Laboratory areas where work w i t h  A. fZavus and a f l a tox i ns  takes 

place should be c l e a r l y  demarcated. Such rooms should have 

warning signs - DANGER - AFLATOXIN - CARCINOGEN HANDLING AREA. 

6.2 The work surfaces should be o f  glass o r  decolam sheet, 



6.3 Laboratory f l o o r s ,  w a l l s  and c e i l i n g s  should be cleaned uslng 

wet c l o t h s  and - n o t  by d ry  sweeping. A vacuum cleaner may be 

used t o  remove dusts, powder, e t c ,  from inacess ib le  areas. 

6.4 Possib le contamination of a1 1 working areas should be monitored 

f r e q u e n t l y  by means o f  a por tab le  long-wave u l t r a v i o l e t  lamp, 

the  presence o f  a f l a t o x i n s  being i n d i c a t e d  by t h e i r  c h a r a c t e r i s t i c  

f 1 uorescence. 

6.5 The g lass  vessel conta in ing a f l a t o x i n  should be kept  w i t h i n  

a metal conta iner  packed w i t h  adsorbent ma te r i  a1 . The conta iner  

should be c l e a r l y  l a b e l l e d  and bear a warning no t i ce .  

6.6 Eating, d r ink ing ,  smoking, and chewing (beet le ,  gum o r  tobacco) 

should be s t r i c t l y  p r o h i b i t e d  i n  a l l  rooms i n  which work w i t h  

Aspsrgillus flavus and a f l a t o x i n s  i s  c a r r i e d  out.  

6.7 Laboratory workers should rece ive  r e g u l a r  medical examinations. 
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