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5l:MMARY 

The Boric acidwas tested against Aspergillusflavus 
(NRRL 3251, NRRL5520) and Aspergillus parasiticus 
(UNBF A12, NRRL 2999) at concentralions among an 
0,25" 0,5 and 1,0% showing an inhibition ova the 
development 01 these lungi and resulting on a non 
aflatoxin production. The results suggest thatthisaddilive 
is efficient to conh'ol the lungí 01 the A. flavus group 
because it prollloves the growth inhibition at the highest 
degree al/olVed by the Brazilian Law (0,5%), 

ITRODUCTION 

A great number offungi produces toxic metabolites, 
named mycotoxins !hat cause serious diseases to man 
animals (7). Among a1l !he toxic metabolites, aflatoxin~ 
are lhe bighly toxic and carcinogenic toxins lhat are 
produced by lhe fungi of lhe A. flavus group mainly A. 
parasiticus andA.flavus !hat may produce other kinds of 
myeotoxins too (5), 

Efficient measure to control the development of 
fungi of lhis group are fundamental to obtain foods and 
feeds free of contamination for !he human and animal 
consumption. 

The, Borie acid possesses good preservative 
properties and may be used only on lhe eheese 
conservation (4), The Boric acid and its derivatives act on 
theenzimes ofthe phosphorie eompound metabolism (6), 

Tbis researeh tries lO investiga te lhe effect of this 
additive on ¡he development and aflatoxin production by 
A, flavus and A. parasiticus. 

RESUMEN 
[Efecto inhibitorio del ácido bórico ell el desarrollo y la 
producción de aflotoxinas por Aspergillus flavus y A. 
parasiticus.¡ 

El ácido bórico fué analizado enlasconcen fraciones 
de 0,25%; 0,5% Y 1,0%, demosti'ando su ejicacia al 
inhibir el crecimiento de Aspergil/usflavus (NRRL 3251 
Y NRRL 5520) Y Aspergil/lIs parasiticus (UNBF A 12 Y 
NRRL 2999), COIIIO también la producción de af/atoxinas, 
Los resultados sugieren que este aditivo es eficiente en el 
control de hongos del grupo A. flavus inhibiendo el 
crecimiento de los mismos eu la concentración máxima 
permitida por la legislación brasileña (0,5%), 

MATERIAL AND METHODS 

The fungi utilized belong lo the Aspagil/lIs flavus 
group: A. flavus NRRL 3251 ~nd NRRL 5520 are pro­
ducers of aflatoxins (A1') B , and B, A. parasiticiJ.s NRRL 
2999 and A12 are bothproducers of ATB" B"G I and G, 
The samples wilh NRRL abbreviature are from USDA 
Northern Regional Researeh Laboratory, Peana-Illinois, 
USA and lhose Witil UNBF AI2 are from !he cultme 
collection of !he Phytopathology Laboratory of !he 
University ofBrasilia, Bram, 

Culture eonservation was carrieó out in Czapek­
agar lest tubes (9). Spores ofL)¡e fungi were inoeulated in 
Petri dishes containing ADM (Aspergil!us Differeiltial 
Medium (1). and incubated for 72 110urs al 28°C. Mycelial 
agar discs of 3 mm in diameler [rom !he ADM were cut 
of each fungi and inoculaled in L'le center ofPetri dishes 
containing CAM (coconut ~gar mediüm) (8) ammended 
wilh 0,25, 0,5, 1,0% concentration of Boric acid diluted 
in water. 
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Tbe CAM inoculated Petri dishes were incubated for 
5 days at 28"C. Three CAM Petri dishes were inoculated 
to each additive cooeentration and CAM without the 
additive was used to control all the fungi. Afier 5 days of 
incubation, both colonies pigrneniation and diameter and 
Ihe degree of sporulation as well as fluorescenee intensity 
and its color were observed under Ihe long wave of ultra 
violet lighl A number of O to 4 was used to evaluate Ihe 
sporulation degree. This estimate was used to compare 
colonies !hat grew on CAM wilhout Ihe additive 

To observe Ihe effect ofthe acidity CAM anunended 
wilh 20% HCL. These plates were inoculated wilh Ihe 
same fungi. to simulatethe pH oflhe medium with Ihe acid 
additive. 

Experiments wilh Ihe liqnid medium YES (2) 
ammended with Boric acid were runo Spores of Ihe fungi 
fiom Czapek agar cultures having a 7 to 15 days perlod 
were used as inoculum, this is Ihe bes! perlod oflhe spore 
age for Ihe aflatoxin production (3). Tbe spores were 
collected wilh a 0,0 1% tweeo 80 solution afier shaking and 
lO' Cfu/mI was used as a Siandard inoculum for al! Ihe 
fungi . One mi (lO' CFU/mI) of each spore suspension of 
each fungus was inoculated into Erlenmayers flask con­
tainiog 50 mi ofYES wilh Ihe different additive coneen­
trations separately. and were incubated in a Siationary 
culture fo)' 14 days at 28"C. Afier Ihe incubation perlod Ihe 
myeelial mass was filtered on cheese clolh to determine 
Ihe dry weight. To each filtrate of each fungus and 
concentration. 2 volumes of chloroform were added and 
shaked 30 times to complete aflatoxin extraction. Tbe 
chloroform fraetion was col!ected and Ihe aflatoxin esti­
mate was carried out by Spectrophotometric technique 

(BeckmanDNG) usingthevalueofl DOat360 DIl 

to 15 uglml ofaflatoxins. 
RESULT AND DISCUSSION 

Fungi were able to grow on CAM, only with 
of Borlc acid. Tbe colonies diameter, in this con< 
tion. was smaller when compared with Ihe contre 
orange pigmeot (OP) was visible to Ihe NRRL 
Sporulation was inhibited in all the fungi samples 
1). On acidified CAM tests, fungi grew up and prc 
OP and A T similar to Ihe controls. Sporulation deg¡ 
not changed exeept for A. pa,asíticus UNBF A12. 
has shown less sporulation (Table 2). 

In liqnid medium (YES), Ihe results were sin' 
Ihe ones observed in solid medium (CAM), Ihe gro 
Ihe fOUT fungi samples tested wilh the 0,5% ae 
coneentration not being observed. 

Tbe AT produetion and myeelium dry weight I 
al!y decrease wilh Ihe rlse of acid coneentration (Ta 

Tbe results are very significant because inhi 
occurred at Ihe maximum allowed acid coneenl 
(0,5%), Ihen Ihe so called inhibition was not due 
promoted acidity by Ihe additive, because in aci 
CAM, Ihe cultures grew up just like Ihe controls. 
results suggest !hat Ihe Borlc acid is efficient for ' 
Jlavus inhibition. Tbe pH determined at Ihe 3 
concentrations was 6.0 and obviously does not inl 
wilh fungi growth. So it turns out evident Ihat Ihe 
of this additive as inhibitor of growth andlor AT PI 
tion by Ihese fungi may be promising suggesting tt 
additive may be ammended to foods and feeds sub 
this kind of toxigenic fungi . 

Table 1 
Borie Acid _ff_e! 00 !be developmeo! aod afla!odo productioo A. parasiticus (UNBF A 12 & ~ 2999) 

aodA.jlavus (NRRL5520 & 3251) 

Addi!ive pH Coiony Myceliwn Sporulation Spores A T Produeli< 
Samples concentration diameter pigmentation degree coloration lntensity Ce 

(%) (mm) 
(a) (b) (e) 

O 7,0 49 Onmge 3 green ycllow 4 viole 
A. parasiliclls 0.25 6,0 5 O O 
UNBF A 12 0,5 6,0 O O O 

1.0 6.0 O O O 

O 7,0 45 Onmge 3 green 3 viole 
A. parasilicus 0.25 6,0 5 O O 
NR1U. 2999 0,5 6.0 O O O 

1,0 6,0 O O O 

O 7,0 45 Onmge 3 green 3 viaje 
A· flavus 0.25 6,0 5 O O 
NR1U. 5520 0,5 6,0 O O O 

1,0 6,0 O O O 

O 7,0 43 Onmge 3 bl'1lwn 3 violel 
A.f1avus 0.25 6.0 12 Orange O 2 
NRRL3251 0,5 6,0 O O O 

1,0 6.0 O O O 
(a) Average ofthe repetitions on CAM after 5 days incubation at 2&0 C. (b) Sporula1ion degree - O to 3. 
(e) Fluorescent intensity O • without fluorescence 4 strong. 
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Table 2 
Aspergüfus parasiticus (UNBF A 12 & NRRL 2999) and A, flavus (NRRL 3251 & NRRL 5520) 

developed Ol' acidified CAM witb HCL (a) 

Colony Mycelium 
Samples pH diametér ' pigmentation 

(mm) 

1 "t parasiticus 7,0 45' orange 
ü1ffiF A 12 6,0 45 orange 

A .. parasiticus 7,0 45 orange 
NRRL2999 6,0 42 orange 

:~ .. jlavus 7/) 42 or~g~ 

I NRRL 5520 6,0 38 o!allge 

A·flavus 7,0 45 erange 
"1-nU.3251 6,0 45 orange 

(:=..) Average ofthe repetitioDS'on CANf after 5 days incubation_, aí 280 C. 

• ':) Fluorescente intcnsíty: 3 (intense), 4 (strong). 

• Table 3 
1: 3-:-nk Acid effect on tIte developmentand the AflatoxÍli (AT) 
' :,-!duction by Aspergillus flavlIs (NRlU. 5520 & NRRL 
'.;.:M) andA. parasiticus (UNBF A 12 & NRRL2999) on YES. 
a..¡ium (a nnd b) 

,~------------------------~ I 

, 

, Srunples 

Af!r,fvus 

Boric 
Acid 

(%) 

O 
Ñ1L'U. 5520 0,125 

0,25 

A. JIül'll$ O 
~1'JU. 325 1 0,125 

Ó,25 

"'~p<!rasitjcus O 
®~FAI2 0,125 

0,25 

Api:Pl1Siticus O 
~~299 0,125 

0,25 

Myeelium 
dry 

weight 
(rnglflask) 

843,3 
453,3 
323,0 

730,0 
663,3 
580,Ó 

856,0 
690,0 
760,Ó 

906,6 
956,0 
580,0 

{~ ) Average ofthe repetiti0ns. 

AT Specifie' 
(ugl prbduction 

flask) AT (uglAT 

242,5 
232,5 
120,0 

242,5 
175,0 

57,5 

197,5 
127,5 
62,5 

120,0 
850,0 

42,5 

rng) 
mycelium 

0,512 
0,292 
0, 280 

0,591 
0,266 
0,105 

0,288 
0,184 
0,082 

1,331 
0,884 
0,075 

'(0) Stationary culture by 14 days ,at 28" C. 

Sporulation Spores AT Produetion 
degr~ coioration lntensity Color 

(b) (e) 

3 greert yellow 4 viole! blue 
2 green yellow 4 violet blue 

3 gréen 4 viole! blue 
3 green 4 violet blue 

3 green 3 violet b1ue 
3 green 3 violefblue 

3 bravvn 3 violet blue 
3 brawn 3 violefblue 

(b) Sponllation degrcc - -2 (moderate), 3 (strong) . 
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