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Abstract: Silver nanoparticles are one of the most widely studied and applied nanomaterials. In recent
years, extensive researches have been conducted on green synthesis of silver nanoparticles to avoid toxic
by-products in the synthesis process. Herein, the green biological synthesis methods, especially the
microbial method and plant extract method, of silver nanoparticles were firstly reviewed. The mechanism
and influencing factors of the nano-silver antibacterial performance were introduced, followed by
summarization on their antimicrobial applications. Finally, it was pointed out that the green synthesis of
silver nanoparticles could be achieved by all kinds of natural compounds rich in plant tissues and microbial
cells, while the synthesis potential of silver nanoparticles from different biological sources needed to be
further explored. The future development directions should be focused on the size and shape control of
silver nanoparticles as well as the reduction of migration and side effects when silver nanoparticles exert
their antibacterial effects.
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Table 1 Methods for synthesizing AgNPs
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Fig. 1 Schematic diagram of microbial-mediated green synthesis of AgNPs
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Fig.2 Mechanisms of microbial-mediated synthesis of AgNPs
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Fig. 3 Schematic diagram of plant extract-mediated green
synthesis of AgNPs
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Fig. 4 Schematic diagram of plant extract-mediated green
synthesis mechanism of AgNPs
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Table 2 Plant extracts mediate AgNPs synthesis
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Fig.5 Schematic diagram of antimicrobial mechanisms of AgNPs
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Fig. 6 Application of AgNPs
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Table 3  Application of AgNPs in food packaging
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Table 4 Application of AgNPs in biomedicine

SE 7 1)

FAAE

275 3k

Yk BRI S T AgNPs/ R BT RIBTRUK BERS , BA LT T TERE, AWARAENEL, Wanasy [76]

BALIE A AR T )

Gr oL R M ST RN R I AgNPs DUR/KEBERS, BADESPURTERER RAF A A MARANE, A VRt D Bok T ) [77]

JEAEIRST  AgNPs S fL S MLREGUR UL, 5 50 A I8 70 A0 18 70— ml o PR A B 0, mT DA IR MR T e, (78]
i i PR AR L 253 K TR TR AR O BR A6 T T R 2 S RE AR T

FRHEAR  AgNPs BIRYUOK A SBIG & A ABREEH], Los MBI T A MR, ELAS S R R o 236 B A [79]

HAIE RO NER-IEH-AgNPs £ e AT B SR, ] T ARG I ARET 44 ML 2R 4, W B Ay sk . 0 [74]
£ {1 AL TR €5 R P R BT DL SR BT B IS, R B BT A R A= AR

5  AgNPs 7EA R
Table 5 Application of AgNPs in agriculture
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Table 6 Application of AgNPs in water pollution control
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