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Effects of various extractions of Scrophularia striata to reduce Aflatoxin B1 from
Aspergillus flavus on pistachio nut
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ABSTRACT

Today, the use of essential oils and extracts of medicinal plants in food and pharmaceutical industries is growing because
of their medicinal, antifungal, antibacterial and antioxidant properties. In this way, the effects of various extracts of
Scrophularia striata, a medicine plant, were studied for inhibiting Aspergillus flavus mycelial growth and reducing
aflatoxin Bl-level in culture liquid potato-dextrose (PDB) as well as the pistachio nut. Aflatoxin B1 (AFB1) was
evaluated by high performance thin layer chromatography (HPTLC) method. Application of different concentrations of
the extracts (250, 500, 1000, 2000 mg/L) in order to inhibit the growth of Aspergillus flavus and also Aflatoxin B1
production in PDB medium demonstrated that the aqueous extract at a concentration of 2000 mg/L could significantly
inhibit the A. flavus growth (41.02% loss in dried weight). Ethyl acetate, methanol and aqueous extracts had amazing
effect (92-100%) to inhibit toxin production. The results of AFB1 degradation assay indicated that the application of
aqueous and methanolic extracts led to significant degradation of aflatoxin by 33.7 and 29.2%, respectively. It is shown
that only aqueous extract at concentrations of 2000 and 4000 mg/L could significantlly inhibit (37.14- 58.91%) fungal
sporulation on pistachio nuts, while both methanol and aqueous extracts showed the strongest impact on inhibiting toxin
production and caused a reduction of 96.85% and 75.48%, respectively, in AFB1 content. At the concentration of 2000
mg/L only methanol exract was able to reduce AFB1 (40.35%) on the pistachio nuts. Finally, the use of Scrophularia
striata can possibly inhibit the aflatoxin contamination on agricultural products.

Keywords: Asergillus flavus, mycotoxin reduction, pistachio, plant extract, Scrophularia striata.
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Table 1. The inhibitory effect of various extracts of Scrophularia striata against A. flavus growth and AFB1-production
in PDB medium after seven days' incubation at 30 °C in darkness

. 4 Inhibition %
Solvent Concentration (Mg.L") Mycelial growth AFB1 production
250 10.49°+0.48h 26.28+2.62 f
N-hexane 500 1418+097¢ 4452+1.25e
1000 19.80+0.89 f 68.52+2.73d
2000 20.03+1.01f 79.09+1.25¢c
250 2462+ 148e 92.93+1.12b
Ethyl acetate 500 26.98 +0.89 de 9470 +2.18 ab
1000 27.13+0.75d 96.57 £ 3.83 ab
2000 32.92+1.33bc 97.86+214a
250 31.79+161c 98.73+1.28a
Methanol 500 35.15+1.47h 100.00™ £ 0.00 a
1000 36.44+218D 100.00™ £ 0.00 a
2000 37.51+0.93b 100.00™ + 0.00 a
250 32.79+1.22 bc 94.07 +3.39 ab
Water 500 33.52 +2.29 bc 97.24+131ab
1000 3458+1.78hb 100.00™ +0.00 a
2000 41.02+153a 100.00™ £ 0.00 a

* The results are the mean of three replicates + standard error.

il e 5 bl glas %1 S5 au uSilos 5l Lol gl #

a b
¢ d
2
£ |
S 1 |
= I
L
(3]
=1
53
Q i 4 i L — N Al o
Z = :
L
=]
S f
— e

retention factor (10 cm)

—ol 5 (€) bl st d(b) Jsitie (@) 2T oo lae yid oo y3 a9 S0 Voo o cdale SGHPTLC ol Soileg,s ) o
5o beS silsas e 6370 Jslore 15 BL (onS Ml grni Voo v 38 Olies 50 (s )l0ants olS lse elil (d) S35
S Vo olailinl les g (8) o lac w3l wall Jled . SGLU g Gugmades ax 0 Yo sles jo celu Y Gos 4y (55100
s yold )5 ol 000 LS (60508 jexa g \6)‘°}Lé LSS oazas las B8l jgmme .09 so odalive yui () BL (S 2]

il o B S DT 51 56
Figure 1. HPTLC-chromatogram of Aflatoxin B1 (1000 ng. mL™*)-degradation in the presence of e, 5% dimethyl-
sulfoxide in deionized water (DMSO 5%); a, aqueous extract of Scrophularia striata; b, methanolic extract; c, ethyl

acetate extract and d, N-hexane extract at the concentration 1000 mg.L'1 DMSO 5% , after 24 h incubation at 30 °C in
darkness. The HPTLC-chromatogram of AFB1 standard was shown in part (f).
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Table 2. The inhibitory effect of various extracts of Scrophularia striata against A. flavus colonization and
AFB1-production on pistachio after seven days' incubation at 30 °C in darkness

. 1 Inhibition %

SElE Careamiren (=) Spore formation AFB1 formation
2000 288+0.35¢ 431+077¢
N-hexane 4000 3.42+049 55.82 + 1,50 ¢
2000 187+0.18¢ 384+0.63e
Ethyl acetate 4000 216+0.39 ¢ 58.90 + 2.23 ¢
ety 2000 1.05% 024 ¢ 40.35+2.05 d
4000 312+0.67c 96.85+137a
Wator 2000 37.14+167b 514+076¢
4000 58.91+2.04a 75.48 +2.85 b

* The results are the mean of three replicates + standard error.
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