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ll. Strains selection and hyphal growth measurements

Introduction Il. Screening of fungal strains

\ Image acquisition

Zeiss Axioskop

Mycelial growth and morphology parameters of the selected molds are
showed In Table 2. Strains showed a direct relation between the
kinetic (Ur) and micrometrical parameters (Lav and Dh). Highest
parameter values were obtained by cultivation of the Mucor 3P strain.
Mineral salts addition to the media (CZ) enhanced germination and
growth of germ tube.

Sulphated polysaccharides from brown seaweedss comprise a
complex group of macromolecules with a wide range of important
biological properties such as  anticoagulant, antioxidant,
antiproliferative, antitumoral, anticomplementary, anti-inflammatory,
antiviral, antipeptic and antiadhesive activities. Fucoidan is one of the
main sulphated fucan, mostly interesting for their biological activities
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specially the potential to Inhibit HIV reverse transcriptase and the Fucoidan — Urea dishes S Table 2. Growth parameters of fungal strains cultivated on fucoidan-urea Petri plates

: : : : : : : { Hyphal length (Lav) : : P P
possible application as active compound in antiretroviral drugs. Radial growth Diameter (Dh) Strain/ Media U, (um h) L,, (um) D,, (um) p (h)
However, algae remain largely unexploited and seaweeds can be ! o 1 Mucor 3P/ MM 579.90 0.01  251.63 89.2 444 0.89  0.40
found in sufficient amount for the commercial exploitation. Usually, Ur (um h') SIS R R Aspergillus PSH/ MM~ 350.43 0.03  184.47 48.1 441 077 037
most of the processes to recover sulfated polysaccharides from Penicillum GH2IMM ——136.93 -0.09 15899 - 66.07 340 117 0.16
natural sources consist in acid extractions during long reaction times. i i |
Specifi hle to d de fucoid tg' fg 4 lll. Fermentation for culture media selection Mucor 3P/ CZ 755.07 0.01  336.68 107.69 7.05 1.72  0.40
Specific enzymes able to degrade fucoidan matrix (fucoidanases) are (G Source 2%C Source Aspergillus PSH/ CZ ~ 390.67 0.01 20833 61.77 537 1.06  0.36
|mpo_rtant tools.to establish s.tructural characteristics and biological it Fucodan  * Glucose, Penicilium GH2/ CZ  232.80 016 20629 5309 351 0.80 0.19
funCthnS Of this _pOIysaCCh_arlde' SUCh enzymeS, ha\_/e been _Only * Czapek (10 gl—_1) * Sucrose Ur. Radial growth rate of hyphae; Lav: Length of hyphae; Dh: Diameter of hyphal tubules; u: Specific growth rate.
isolated from marine organisms. Reports of fungal microorganisms * Pontecorvo o ‘:;aCt‘t’S@ Ml el mede, 2 Czeplk mesle
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with enzymatic activity over this sulfated-polysaccharide are scarce. - Urea . Sodium Acetate
(5gL™) (5gL") 1. Effect of Combined Media on Induction of Fucoidan-Degrading

The aims of the present work were: 1) to recovery of sulphated
polysaccharides (fucoidan) by microwave-assisted extraction under | ’
different operational conditions and 2) the identification of fungal YaB':fr?]'ae;

strains able to growth over fucoidan-based media and to produce

« Substrate consumption
active fucoidanases. « Extracellular activity

* Intracellular activity
 Protein content

Enzymes

Mathematical models
* Logistic equation
* Kinetic parameters

Maximum biomass production (5.79 gL-') was reached on Czapek
medium supplemented with sucrose. Fucoidan hydrolytic enzymes
were only expressed as extracellular metabolites. Enzyme activity was
highest in the sucrose supplemented medium (2.77 UL") and in the
medium containing fucoidan as sole carbon source (1.88 UL).
metabolic parameters showed the highest enzyme productivity were
with sucrose-fucoidan and fucoidan as sole carbon source (Table 3)

Materials and Methods

|. Microwave-assisted extraction Results and Discussion
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|. Sulfated polysaccharide production

North.k Seaweed Table 3. Metabolic parameters of liquid fermentations for fucoidanase production.
(No sl Under the conditions evaluated significant differences (p<0.05) Media Yo Y., Pq
| were found varying the pressure, time and alga/water relation levels Glu/Fuc 0.32 0.17 0.09
CTC'z (Table 1). The percentage of fucoidan recovered and the total sugar Suc/Fuc 0.87 0.48 0.40
Filtration yield were highest when using 120 psi, 1 min, and 1 g seaweed/25 Fru/Fuc 0.39 0.00 0.00
| ml water. Lac/Fuc 0.21 1.02 0.08
EtOH | | | | | Ac/Fuc 0.54 0.13 0.04
- ! Table 1. Recovery yields of Fucus vesiculosus fucoidan extraction by microwave . 06 N 0.50
FUCOIDAN P(psi) t(min) AW  Yield  %AH  %Fuc %TS/alga %SO3 % Fucose He - - -
(g/ml) %TS-AM
ResShONSes _ _ 30 1 1/25 042  28.82 6.25 125  20.08 13.34 Conclusions
P Full Factorial Design 23 30 1 5/25 1.39 27.92 1.08 0.20 16.87 18.70
Total Sugars e 30 31 1/25 2452 4899  15.61 395  22.76 15.35 Hvdroth i . hnol H 9
(Antrone Method) D A e @ o 30 31 5/25 359 4257 8 60 220  27.63 23 57 ydrotherma -microwave extraction, as a green te_c nology, showe
30. content | 120 1 1/25 2762 5136  18.22 497  21.09 20.47 to be an effective method for sulfated polysaccharides recovery from
3 . . .
(Turbidimetric method) PreSS“E | 120 1 5/25 439 4633  10.93 281  24.88 18.62 brown seaweeds with shorter times than those reported in the
Sugars characterization 25 (T[S 1;8 21 ;gg Zg'gg j;'gg g';’j ;-;g ggz; :-zg literature. A. niger PSH has the capacity for synthesize fucoidan
Alga/water ratio (A/W ' ' ' ' ' ' i ' : ' ' -
(HPLC) 1/22 v— 5/2(5 /r:“ o am B~ N S e B hydrolytlc. enzymes, being .pote_ntlal mlcrqblology tools for used iIn
FT-IR Analysis ’ J %TS-AM: Total Sugars liberated after microwave ; %AH: Alga hydrolysis; %Fuc: Fucoidan yield; %TS-Fuc: fermentathn prOCeSS and m|CrOb|a| grOWth |ndUCt|0n.
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Total Sugars of precipitated fucoidan



