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Fig. 1. Changes in color of reaction solution (AgNO3 and aqueous plant extract). A) primary aqueous plant extract;
B) primary reaction solution; C) reaction solution after 2 hr.; D) reaction solution after 4 hr.; E) reaction
solution after 24 hr.
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Fig. 2. UV/Vis spectroscopy of silver nanoparticles 1:6 ratio. a and b, respectively, different concentrations of
aqueous extract and 1 and 2mM AgNO3 after 2 hours under white light. ¢ and d, respectively, different
concentrations of aqueous extract and 1 and 2mM AgNO3 after 24 hours under white light
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Fig. 3. UV/Vis spectroscopy of silver nanoparticles 1:4 ratio, a and b, respectively, different concentrations of
aqueous extract and 1 and 2mM AgNO3 after 2 hours under white light. ¢ and d, respectively, different
concentrations of aqueous extract and 1 and 2mM AgNO3 after 24 hours under white light
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Fig. 4. UV/Vis spectroscopy of silver nanoparticles 1:2 ratio, a and b, respectively, different concentrations of
aqueous extract and 1 and 2mM AgNO3 after 2 hours under white light. ¢ and d, respectively, different
concentrations of aqueous extract and 1 and 2mM AgNQO3 after 24 hours under white light
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Fig. 5. UV/Vis spectroscopy of silver nanoparticles 1:1 ratio, a and b, respectively, different concentrations of
aqueous extract and 1 and 2mM AgNO3 after 2 hours under white light. ¢ and d, respectively, different
concentrations of aqueous extract and 1 and 2mM AgNO3 after 24 hours under white light
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Fig. 6. a, 1:6 ratios of aqueous plant extract (20 gr lettuce leaf in 100 ml distilled water) and 1 mM AgNO3. b, 1:6
ratios of aqueous plant extract (60 gr lettuce leaf in 100 ml distilled water) and 1 mM AgNO3 .
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Fig. 7. UV/Vis spectroscopy of silver nanoparticles, a, b and c, respectively different ratio of aqueous plant extract
and AgNOs under red, blue and green light
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Fig. 8. UV/Vis spectroscopy of silver nanoparticles with diluter extract, a, b, ¢ and d, respectively different
concentration of aqueous plant extract and 1 mM AgNOs under whit, blue, red and green light.
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Fig. 9. Different concentration of lettuce leaves aqueous extract under green, red, white and blue lights.
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Fig. 10. XRD pattern of silver nanoparticles synthesized from aqueous extract of lettuce leaf.
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Optimizing the Conditions of Silver Nanoparticles Green Synthesis from
Aqueous Extract of Lettuce (Lactuca sativa L.) Leaves

R. Parvaneh, M. Etemadi”, A. Ramezanian and M. Tohidi!

The development of environmentally friendly technologies in synthesizing materials is of
considerable importance for expanding their biological applications. Todays, various types of
nanoparticles have been synthesized by the method of green synthesis with a well-defined
chemical composition, size, and morphology and their applications in many advanced fields of
technology have been studied. This study was performed to find the optimal conditions for the
green synthesis of silver nanoparticles from an aqueous extract of lettuce leaves. To find the
optimal condition, different concentrations of silver nitrate and aqueous extract, different ratios
of aqueous extract and silver nitrate, different light spectra with different concentrations of
aqueous extract were studied. The results showed that the aqueous extract containing 20 g of
lettuce leaves in 100 ml of distilled water, 1 mM silver nitrate concentration, and 1:1 ratio under
blue light for 24 hours had the maximum absorption rate among other samples. The results of
X-ray diffraction spectroscopy also confirm the crystallization of nanoparticles in this sample.
Keywords: Green synthesis, silver nanoparticle, aqueous extract of lettuce
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