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Preparation and characterization of Sanguisorbae Radix/nano-silver composites
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Abstract: Objective To synthesize and characterize Sanguisorbae Radix/nano-silver composites by reduction of silver nitrate
solution using Sanguisorbae Radix as reducing agent and dispersant. Methods Taking the absorbance of UV-visible spectroscopy of
Sanguisorbae Radix/nano-silver composites as index to study the influence of different factors, such as extracting time of Sanguisorbae
Radix powder, reaction temperature of synthesis, volume of Sanguisorbae Radix extract, and concentration of AgNOs, on the formation
of nano-silver composites and to optimize the conditions. TEM, XRD, FT-IR, and DLS could be used to characterize the
physicochemical properties of Sanguisorbae Radix/mano-silver composites. Results The optimum conditions were as follows: the
boiling time of Sanguisorbae Radix powder was 15 min, the volume ratio of 0.1 g/mL Sanguisorbae Radix extract and 1 mmol/L
AgNO; was 1 . 10, the resultant temperature was 25 “C, and the reaction time was 1 h, the Sanguisorbae Radix/nano-silver composites
obtained were approximately spherical in shape with the mean size about 21 nm in good uniformity and stability. Conclusion The
preparation of Sanguisorbae Radix/nano-silver composites is stable and feasible.

Key words: Sanguisorbae Radix extract; AgNOs; Sanguisorbae Radix/nano-silver composites; preparation; TEM

EKHUERARAE 1~100 nm AREDY, BAR 4RI O TE T BB O, A4
TN B RO RO AN W 7 BRI R A A R ATIE LK, (B I AR AR AR AR E
(CAFERL AR, A 2R 2 WS PR, BRIk Y. sk, LKy
FAPL i FARM AR PO SURLEIE T SRR & 4 2R AR S A W (KB 5B
FH, JLAE R 2400 0 I P AR AR 2 B OCTE . o, WORADBEWRIRY . SRR LS i),

Wi BE: 2013-07-12

HEEWR: LA PENSENATH (L1200913)

EBEN: I (1988—), &, WULHIFUAE, WIS AR 24 2 RSt . Tel: 18252066593  E-mail: sunwenjie198818@163.com
«*BIEEE Bk = Tel/Fax: (025)85608672 E-mail: ychen202@ hotmail.com



* 3466

¢ %% Chinese Traditional and Herbal Drugs 35 44 % %524 #§ 20134E 12 A

BIFME LR (PVP) Tl g kil &4 .
KR F S % -0OH. -COOH FI-NH, %53
M, G655 4R s FRALR B BOMR e gk E &
PVE ST, 25y R 5 -OH, -COOH Al
-NH, 555641, W2 M. SMiZ 5o A AT LS
JE AgNO; SR HI & 9K, 38 ] A BIg KA R
1 00, b 2 g KA B A R T 4 i AT
(EE o SN SV [E

oty hy S R BT Sanguisorba officinalis
L. (TR, IR E 2y, kT (kA
Y, FIAT L, M 2R ARGy, R
AT BTN RS, HAT k. P, Fu
T PUB VEITRE . PRI E TR, AT
G F A B O 5 42 1) 4% A KR A W K wT AT
PR, RITIRNS& A5 HUR- 9K AR 52 5 T 1 52
W, XM SR R BRI GR R S2 S AT B
PEBRIIRAE . Fh T Mok B 4R oK ARS8 HAT B 1 2 B
YER,  HARERL AN 25 i R A = AR i sl &
A AR B R - A RAR S SRS . Bt
i e S AR FEAE H o
1 {XESHH

Nano—ZS H Ty JRSCRi 22 4%, 96 [E /R 5L
ndl; D8 ADVANCE 7Y X S ERAT %, 8 F A 6
5L/ H]s Nicolet [IS—10 2 fd HLnf AR a2 S 143,
FEERAE MR BHE A ) Tecnai 12 A& AL T 4%
B, 2L KANAA TR, UV—1800 KUK AN AT IL4r 6
JEETE, R R R A IR AR Benchtop Y
SR%THL, EE VirTis A7) TGl6W &2
B0, KPR B DM PR A ] 5 TY5002 %Y
PR, FA2104 B )5 7p 2 —RF, Bilg R
ICREBR AT . AgNO; (AR, B RUAL2 7 R 2
F]DL ZETRK . Mk e O e, SN TR
BT, Ar=HtS 4 20120606, 2719548 H B 250t
FUBLAR T WE AR 25 e W HUMT Sanguisorba officinalis
L. MR .

2 FHEMER
2.1 HeiERBUR A&

HCHL A 25883 K 30 g, n7K 300 mL, & 15
min, AHGAHE, KRR ES IR,
UK EZR A 300 mL, E 1 mL 32BOKE 0.1 g7k
2y, 4 CHKAT T RAE, &H.

2.2 AgNO; ARHHI&
K FREL 425 mg AgNO; T 25 mL &=, N

AWK AL, I3 100 mmol/L AgNO; %
W WK AW 2K LR, B
[ 1K) AgNOs I o

23 HI-ARERE SRR ETH &

10 mL Mok BURA R L 2 52 I F1] 100
mL 1 mmol/L AgNO; %1, 25 C5AT T MY 1 h,
13 000 r/min &0 15 min, 2B BiEHL Keotie H 2%
WK E R 3k, LLABRGUKARER I Ag'
SRIGIMNIE 25 18K, BA 4 20 min KL ma 5
B, 1S HURT-AOK B S S . BUS A s v
LA WL THE 300~800 nm HEAT I K4
i, IR0 MR- 90K R S ) e KW K
231 HbADRY A HE I D56 H A -2 K AR 52 5 W) B
I 43 IE 6 4y 15 g Mk Za AR oK, $0msK
150 mL, B E 43500 24 54 154 30, 45, 60 min,
RHGOAHDE, RSB IS I8, F 28K
ERZE 150 mL, % “2.37 Wi K7k nld4 6 41
M- AR SR, RIS AT LA 6 BT
e HAE 300~800 nm WIS L, FFad sk KR
Wk 430 nm ARG (A) . G559 A4 EH 5N
0.483. 0.619. 0.887. 0.743. 0.614. 0.562. ¥
15 min FFAPKRE AW A (R, XA T
FME T ERIAKRREEGY RS, 2 JGbEAE R
AR, A HAR/N, AT e A DRk 2 I ) B 25 il
I HiA A PRI SR o) s A U - AR oK R 5T B 5
FID . WO R B AW TE] A 15 min
2.3.2 MR EOR G B -2 K AR B A Y B
IS ¥ 2.5, 5. 104 25, 50, 75 mL E ik 15
min U IBGE CLUT B 25338l I TRl 22024 15
min), ZHIMIAZ] 6 4 100 mL 1 mmol/L AgNO; %
W, B O S AgNO; WA LL 4 1 2 40,
1:200 1:104 1:4. 1:2,3:4, 3% “23”7 Wi |
TV MR- AR R AW, SR TR
300~800 nm WSS, HHIE 1-a AT%0, AH[F AL
T, 4 100 mL 1 mmol/L AgNO; %+ in A A
BOR R 2,50 5. 10 mL I, Hu-gh K 2 59
A {H A MRS BGRUIN N  ( 3G i T, H
MrEE BRI i 38 n#] 25, 50 75 mL ), Bl
PEHGR R IR N A (B R FRAS,  H R HCR  in
AN 10 mL B A4 &K, EVHRREGE S 1
mmol/L AgNO; FEE Ay 12 10 B, & it Haki-4h
KWE AW . Mok BRI EUIR S AgNO; AR
Eb A1 100



TR

Chinese Traditional and Herbal Drugs 2% 44 % 3524 8 20134£ 12 A

* 3467 °

300 500 700

A/nm
B 1 FREAGZEGE (a) F1 AgNO; (b) FIEFTHIHbi-
PARIRE SR LS AT IR U S 1
Fig. 1 UV-vis spectra of Sanguisorbae Radix (a) / nano-
silver (b) composites with various reacting

substances in different amounts
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Fig. 2 Change curves of absorbance of Sanguisorbae

Radix/nano-silver composites at different

reaction temperatures in various times
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Fig. 3 UV-vis spectra of three batches of samples
prepared under optimized conditions
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Fig. 4 TEM image (a) and particle size distribution (b)

of Sanguisorbae Radix/nano-silver composites
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Fig. 5 XRD of Sanguisorbae Radix/nano-silver composites
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Table 1 XRD data of Sanguisorbae Radix/
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(hk 1} 20/(°) B/ rad D/nm
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Fig. 6 FT-IR spectra of Sanguisorbae Radix/nano-silver

composites (a) and Sanguisorbae Radix extract (b)
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Fig. 7 Particle size distribution (a) and Zeta potential (b)

of Sanguisorbae Radix/nano-silver composites
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Fig. 8 UV-vis spectra of Sanguisorbae Radix extract (a),
Sanguisorbae Radix/nano-silver composites after
1 h of stirring (b), and Sanguisorbae Radix/nano-

silver composites after two-month storage (c)
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