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Optimization of synthesizing silver nanoparticles from
Trichoderma strains for inhibition of Fusarium oxysporum
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Abstract: With the popularity of green concepts, the use of biological method to synthesize metal nanoparticles is a
favored method. Silver nanoparticles (AgNPs) have attracted more and more attention in the control of agricultural
diseases, because of their strong antifungal activity and not easy inducing resistance for pathogens. In this study,
Trichoderma citrinoviride and Trichoderma velutinous were used to study the most suitable synthesis conditions for
AgNPs, and their antifungal activity against Fusarium oxysporum. The silver nanoparticles had an absorbance peak at
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400-500 nm, the most suitable synthesis conditions were at standing and light with CL method (mycelium filtrate),
AgNO; concentration of 2.0 mmol/L, pH of 7, and reaction temperature of 45 °C. AgNPs synthesized by T. citrinoviride
and T. velutinous inhibited F. oxysporum, the inhibition effect was better with the increase of silver nanoparticle
concentration. When the concentration of AgNPs was 200 mg/L, the antifungal rate from T. citrinoviride and T.

velutinous was 33.75% and 36.08%, respectively.
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Fig. 1 Effect of 4 reaction parameters on synthesis of AgNPs by T. citrinoviride with CW method. (A) Standing and

dark. (B) Standing and light. (C) Shaking and dark. (D) Shaking and light.
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Fig. 2 Effect of 4 reaction parameters on synthesis of AgNPs by T. velutinous with CW method. (A) Standing and dark.
(B) Standing and light. (C) Shaking and dark. (D) Shaking and light.
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Fig. 4 Effect of 4 reaction parameters on synthesis of AgNPs by T. velutinous with CL method. (A) Standing and dark.
(B) Standing and light. (C) Shaking and dark. (D) Shaking and light.
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Table 1 Inhibitory rate of silver nanoparticles against F. oxysporum
Inhibition rates (%)
AgNPs
25 mg/L 50 mg/L 100 mg/L 200 mg/L
AgNPs-T. citrinoviride 1.267+0.000a 15.078+0.037b 21.794+0.042c 33.745+0.006d
AgNPs-T. velutinum 4.167+0.012a 16.582+0.020b 21.913+0.052b 36.083+0.034c

Different letter(s) in the same line differ significantly (P<0.05) according to Duncan’s test.
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BRI . RIBRIITE . MR R) A TR
F, BB AgNPs AT IS B E o J5 2emt otk
w7 W AgNPs TR 2290 14 B TR RICR R 75 X7
ANA KA 5

4 HZH

PR OR 25 3 K W34 AT 65 L AgNPs 5
AgNPs [HfiE 25 CL ML E IR R, IKY
AgNO3 #k iy 2.0 mmol/L, pH Jy 7, SN TR
45 ‘C, UV-Vis 7~ AgNPs 2 1 25 85 1A b4k &
ATE 437 nm Ab, B R W SO0 . T OR B TR A=
Y14 % AgNPs X ik 7 BB LA IR, Wk
R, ISR AT
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