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Fructooligossacharides are present in plants and fruits at low concentrations and with varying individual 
relative proportions. So, for industrial application, fructooligossacharides extraction from natural sources 
may not be economically viable. Recently, several works have been published within this field of 
research usually aiming to establish the best experimental conditions to maximizing 
fructooligossacharides yield/synthesis [1-3]. However, although it is known that these compounds may 
have a great health impact, it is also reported that beneficial health effects may depend on the relative 
fructooligossacharides composition, seeming that nystose-rich diet is preferable compared to a kestose-
rich preparation, exhibiting a higher anti-hydroxyl radical activity [4,5]. So, in this work it is reported the 
results regarding a screening study concerning the bioactivity activity of the fermentation broth extracts 
obtained using fungi with potential for producing fructooligossacharides. The potential use of five fungi 
(i.e., A. aculeatus, A. japonicus, A. opinicosulum, P. thoumii and P. cornyphipum) was evaluated. Batch 
fermentation were carried out during 96 hours, at constant temperature (27 ºC) and agitation (100 rpm), 
being the initial sucrose concentration fixed at 30 g/L. Samples were taken at 24-h intervals and the 
radical scavenging activity as well as the iron binding ability of chelators, of the different broth extracts, 
were determined using the DPPH and ferrozine. The overall results obtained showed that although the 
extracts possessed relatively low bioactive activity; it was possible to set some preliminary insights that 
allowed selecting the most promissory(s) mold(s), which could enable achieving, in a near future, a final 
fructooligossacharides formulation with the greatest antioxidant capacity. 
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CONCLUSIONS

Most promising fungi (greatest antioxidant activities)

1st à A. japonicus

2nd à A. aculeatus

3rd à P. corylophilum

ØFungi A. aculeatus, A. japonicus, P. corylophilum, P. Spinulosum and P. thomii were grown PDA medium at 25˚C.
ØCzapek liquid medium was inoculated with 105 spores/mL of each fungi à Fermentations were carried out at 27˚C, during 96 h at 100 rpm

à Each 24 h fermentation broth samples were withdraw and filtered (0.2 µm, Nylon filters)
à Free radical scavenging activities (DPPH) and iron-chelating activities evaluated (Ferrozine).

ØFree radical scavenging activity of filtered fermentation broth samples:
DPPH scavenging effect (%) = ((A0 - A1)/ A0) x 100 , being A0 the absorbance of the control and A1 the samples absorbance.
Calibration curves were obtained using ascorbic acid (Vitamin C) as the chemical standard.

ØIron-chelating activity of filtered fermentation broth samples (method of Dinis et al. [6] with minor changes):
Chelating activity (%) = ((A0 - A1)/ A0) x 100 , being A0 the absorbance of the control and A1 the samples absorbance.
Calibration curves were obtained using EDTA as the chemical standard.
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ANTIOXIDANT AND CHELATING ACTIVITIES OF FERMENTATION
BROTHS CONTAINING FRUCTOOLIGOSSACHARIDES

vTo select the most suitable fungi taking into account the highest antioxidant capacity of fermentation broths

v To carry out a screening study of 5 fungi reported as fructooligossacharides’ producers

MATERIALS AND METHODS

RESULTS

OBJECTIVES

INTRODUCTION
üFructooligosaccharides (FOS) are dietary sugars quite used as food ingredients being incorporated as dietary fibers in food products.

üFOS are present in plants and fruits at low concentrations and with varying individual relative proportions. So, for industrial application, FOS extraction from natural sources may not be economically viable. 

üRecently, several works aimed establishing the best experimental conditions to maximizing FOS yield/synthesis [1-3].

üHowever, the beneficial health effects may depend on the relative FOS composition [4,5]. 

Fungi screening assays:

i. All fungi (in general):

if fermentation time ­

- free radical scavenging activity ­

- iron-chelating activity ­

ii. All fungi (in general): 

iron-chelating free radical scavenging

activity activity

Calibration curves:

R² = 0.9807

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0 10 20 30 40 50 60

A
bs

or
ba

nc
e  

at
  5

15
 n

m
 (a

.u
.)

Ascorbic acid (µg/ml)

R² = 0.9970

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

0 2 4 6 8 10 12

A
bs

or
ba

nc
e  

at
  5

62
 n

m
 (a

.u
.)

EDTA (µg/ml)

0

2

4

6

8

10

12

14

16

18

0 24 48 72 96

Fr
ee

  r
ad

ic
al

  s
ca

ve
ng

in
g 

 a
ct

iv
ity

 (
%

) 

Fermentation time (h)

DPPH

A. aculeatus

A. japonicus

P. corylophilum 

P. spinulosum

P. thomii
0

10

20

30

40

50

60

70

80

90

0 24 48 72 96

Ir
on

-c
he

la
tin

g 
ac

tiv
ity

 (
%

)

Fermentation time (h)

Ferrozine

A. aculeatus

A. japonicus

P. corylophilum 

P. spinulosum

P. thomii

At the end of the fermentation (72 to 96 h), the broths exhibited an equivalent:

- free radical scavenging activity à 1.0 to 15 µg/mL of ascorbic acid

- iron-chelating activity à 2.5 to 20 µg/mL of EDTA
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