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Study on Preparation of Nano-silver by Reduction of Momordica Charantia Extracts

SUN He-yuan, WANG Xiao-ju, CHEN Xi, WANG Zhi-guo, LIU Zhu-lan, WANG Qi*
(College of Light Industry and Food Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Nano-silver particles were prepared with Chinese and Indian momordica charantia extracts as
the reducing agent and silver nitrate as the precursor. Their properties were characterized by UV-Vis, FTIR,
XRD and TEM. When the concentration of silver nitrate is 10 mmol/L, the prepared spherical nano-silver
particles have the smallest average particle size of 7.46 and 8.72 nm for the two types of reducing agents,
respectively. Flavonoids, proteins and other tricholasts in the momordica charantia extracts were used as
reducing agents and protective agents during the reaction process. The reaction mechanism was that
flavonoids were reduced by losing H from anoleol structure to a pyridine-type structure to reduce Ag'.
The type of momordica charantia extracts has little effect on size, morphology, dispersion and uniformity
of nano-silver particles.

Key words: nano-silver; plant extract; preparation; morphology characterization; reaction mechanism

B SR BRI A R, BRI T BoR
TIHARAA . b ARG H AT SERLK i i i)
MR, 2R BT AR LG
TSRS, 38 I S R B A AR B R T B
SERSHIN SR 2k e S T (S T R i 5 N
b, FHIMSEN SR, DhREE. FAORTE &R
ANERBE R B Sz R S T R
AINFIAN T AL I AR, e rb kg 3 vl SR BE AN

Wk H3H: 2020-01-03
HEEWH: FEREREFESE(31870565)

SRS EEY 3R BAEL SRPUKERL.
DL 2 AR, & SR a R AL e B /N R 3
Bz, BULERMBIK. PRI A M ARy s, R A
Al FHARA R AR e, A MERESELT . AL
FERETEAR. MMNVEREEMREE. &, W M. Bk
B . BRI L AR S A SR gk
MEL BT AR B RE LA ERE . LRI
HIPERE. TEERORIAR ITHRIESE, DLNKIARARER

FEH: VI, B, ARME, BEFCUTIA: SREMEEDRIARL . E-mail: 2955275594@qq.com
HEER: £ OB, &, B, BIEdR, wHUrm: BRI SRS RS e 0855 . E-mail: wangqi@njfu.edu.cn



16 & &

41 %

SHEMEHG S Bl SRR, R B
PHEZAR . X B RAREFE D, ARk SR
T HL VAR L), DRI ZNREAR G K AR ) 1 %
F 244 B[R FL T4 O IT 7t R ).

YRR 7 VE BB N EE . A
AW Y ER TR R R 4 T R T O R ik
U IR . IR R 258 T2 R T g,
YK HRPURL(AgNPs) . WAL AIFRRAHIE H %, 2
JolEE. AL, KEGE. EEAE R M
BT B TTE A S0 2% K ERORE 2E 7= AR
SRR AT B HL B TR d, 2 A i A 9 K R R
fi 3 30O, o S R A 3 R
A HIEH BRI SN SRR, X ERE
HEE DA BT E R SE o AE IR IRk IEH LA —
W JFE M IR PR B JF AR B T AT 7S B ST R E
SR G AR RS, AW R 23 [ B 78 24308 551
FaE R, SRR PARAMEM RSN PR3P
LHRANGE, GEEIMR, TER N & e A PR [R5
LI . Ak SR YUK R TE 18 WA R R i8
& N F I 907 T #AF A S b 2R Tolk ok B 2R,
JE P ARSI AR R & i . ARSI A E
i DLUEA SR PTG R A A 2 B 3 IR 70 R £
IR PUORER, AL TR I B R SR
YIRNGE LR U213 Minakshi 260D TR HY
TR I ) 4T EI RN 16 nm AER T4 K AR 0
KL, &SR BRI AT AR R A B

AR AR S, VA TR BGR ad 5 7]
TR ER A S5 7 11T SR A i 48 AR K AR AUk I 84T RALE
TF A [7) il ot (B o R0 o [ Ay TP 2 B o) 4
SRRSO 1] £ BRI RE IR, R T ) 25 AR R BRI P 3¢ £
A, PR R SALEE o

1 £

1.1 W55

e e [ v I B TP o T R X AR
A); MR (0(AgNO03)>99.9%, K KIBREOE
MBI AR ToK B, wE sk
et B BR A F]); Whatmanl “S¥E4C(LZRAEY)); 5K
BHRKAEETFK.

) 25 A5 FH 1) A A% A4 e T O ML (TGL-18
MS, b IACA R B A TE BEHL(SB-5200
DTD, T8 ZEMRE R AR AT . T4
FAE B &AL AT WAL LA e e (IR

PE A& Lambda #); A2 hAEEKT X HHE&AT
BHY(XRD, HZ Rigaku /A 7] Ultima IV #); &4
B8 (TEM, HAHR 7R JEM-1400
s ZLAMEIE(FTIR, £8[E45€ 7w /A F VERTEX
80V 7).,

1.2 GORERHH &

EC T i o [ o R B R N 50 g, T RS T
e, 80, N 300 mL ZFF-E B FK1:1)IEE R
HT AT AR TR IR K AR T 50°C AR I Ik 20
min, FEHE, BTS2 R REEBURIERTE 4°CH¥
L2 H o

R T, FIKERN 7.5, 104 12.5 F1 15 mmol/L
IR FRAR IS V43 Z R NN 100 mL H B B (hrid A
A)VFIEN R (bRid o B) v JRE B H (5 K CH
Al. A2. A3. A4l B1. B2, B3. B4), iZhni2
P, 2910 min J5 [ SV HH 2% 078 9 R 3 (A RIAR
t, WGEIEWAE 37 C AN 24 he

B N, 7E 25°C L 12000 r/min #4580 55 0
30 min, BUFEUUE. KUY 8L 5 3 K
L 8000 r/min 43 2.0 30 min, JEVE 3 W, WHERDE
B, CRIEGN KRR (1 20 B FIAR e 1 o AR T,
15 25 B 5 AR AR R K
1.3 JURIBHRIE

1) AT W(UV-Vis) RO . K 8 KR
AR BN 23 FKFAF 2] 0.1 mol/L FIFE i
Wi, UEBE AN AH, 7E 350~800 nm K
¥ [ FE 48 A mT RS 1

2) X HFEATHH(XRD). #EHL AgNO; KA 10
mmol/L i 735 2 Ffroay INHREUR s B2 i) 45 (1 4 oK
BUH R, MIE XRD 1%, 35 JCPDS i (JCPDS-#04
-0783)4f k. BEE TAEHE 40 kV, HLJE 30 mA, K
F Cu #E, B2 KA Ko H4k(A= 1.5406 nm), 15
U 5°/min, FHIETER] 20°~80°,

3) fH H 204G (FTIR) . BUFF R B K
AgNO; W JE N 10 mmol/L i S I KA A, 5
IRHR(KBr)#% 1100 FILBIVR G35 54T &
Fo W B2 AbeiE . P EGEREY 400~
4000 cm™, A HEE N 4 em’s

4) EHHEB(TEM). FKEAN 10 mmol/L
AgNO; 5 2 Py IGE B 1143 oK A R 2
FEFKFEE] 0.1 mol/L FIFE AR, Fm Tt A
TR BT R T, B TR, RS
LT A MR G AR BURL T  . RiAR . it

TR



% 4 30

PRI A : P AR RS S 1 46 9 K AR RO WF 7 17

2 ZREWR

2.1 ETSRARIR X IR T

Bl 1 0 2 P IR R 15 A g K AR R 15 VR
FIEANAT I ERE . FE A A2 BRI A 407 nm,
1M B2 MWL Ir B J 414 nm, 5 Minakshi 25!
I8 B BRI QKA R R i W e s B feh, R
PR TSR U ) 25 P D35 N BR TR G KR Rk .« AR
PGS BTN, AR L Y 7.5 mmol/L 38 in 3|
10 mmol/L B, Z KRR YL ARIGTE RS, (HA A
RIS, RIS . RYE Rycenga 25y HE

1.6
c(AgNO3)

—— A1 7.5 mmol/L
—— A2 10.0 mmol/L

A3 12.5 mmol/L
—+— A4 15.0 mmol/L

@
N

0.41

0.0
35 450 550 650 750
Wavelength/nm

F, BRIEGORIRM LRGN B E R 2T R, KR
N, AR, RN BRI . B 1 AT,
SR 2 Pl JTCHRE BT 1) 5% 20 A R AL ) 2407 A R AR
WRPZ 9 10 mmol/L By 4l K AR LRI W5 4% 20K Aot
PR S v 1] 8 47 B /N R K R T ) B R R IR
9 10 mmol/L. 4 Hif SRR ARV FE R i, OB
HOR, YUK BAZE BN, R BGR HE M
VIR TCVE B AR GOKAR A%, K R
RIARARR, WRUSIELT R s 1 BT SRR FE AR,
PLEZN, PORR B ERB KT R EKEE, F
FAEKEE, RAETK, WUIETHE.

LT

c(AgNO3)
=—B1 7.5 mmol/L
—+— B2 10.0 mmol/L
1.2 —e— B3 12.5 mmol/L
—— B4 15.0 mmol/L

35 450 550 650 750
Wavelength/nm

B 1 A E P (a) B B BE (b) 75 TR SR B A1 2% BT oK SRUBORLE 8 41 mT I o

Fig.1 UV-Vis absorption spectra of AgNPs obtained by Chinese (a) and Indian (b) momordica charantia extracts
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Fig.2 XRD patterns of AgNPs obtained by Chinese (a) and Indian (b) momordica charantia extracts (c(AgNO;=10 mmol/L))
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Fig.3 TEM images and particle size statistics of AgNPs prepared from Chinese (a) and Indian (b) momordica charantia extracts
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Fig.4 FTIR images of both Chinese and Indian momordica
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Fig.5 Mechanistic details of reduction process
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