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HTH R R AR R R L) R T AR RS B R T 4L 14 d Z2ER AGNP(10 mg-L™) K AgNO;(1 mg-L™), Z 4R Tt AgNP K
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BR 1.07~1.47 pg-g™, KW AGNP RS R TIRISOOT KBRS . XTEL M 2 AR R i R R R R EEIRAET Ag TR 28w
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Effect of foliar and root exposure of AgNP on the uptake and translocation of soybean( Glycine max L. xu-

doul6)

CHEN Yuan-zhen*?, Sl You-bin*, DANG Fei?, LI Min? ZHOU Dong-mei?

(1.School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China; 2.Key Laboratory of Soil Environment and Pol-

lution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract:In order to access accurately the impact of released AgNP on crops growth into the farmland ecosystem, a soybean ( Glycine

max L. xudoul6) was treated as the testing plant, exposed by AgNP (10 mg-L™*) and AgNO;(1 mg-L™) in routes of foliar, root and their
combined exposure for 14 days respectively. Irrespective of exposure routes, Ag accumulation in new leaves (which were not exposed to

AgNP) were 0.06~1.03 pg-g™ in above three exposure routes, while Ag accumulation in roots were 1.07~1.47 pg-g™ in foliar exposure
route, indicating that AgNP could be taken up and translocated within the soybean. Compared with the transfer efficient of Ag by foliar expo—
sure, those by root exposure were much higher (64.5~140 times ). In all exposure routes, the transfer efficient of AgNO; treatment was
higher than that of AgNP treatment(2.5~25 times ), suggesting that both the exposure route and the silver species( AgNP or AgNO,) affected
the accumulation of Ag in soybean leaves. Consequently, both of the exposure route and Ag species should be concerned when accessing the

risk of AgNP on crops groth.
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VLA GO ARG S TR &R . 4Kk
FEAE = Y23 ] o 2 /0 A — 4 b T 9l ok R [l (1~
100 nm ) {14 507 S LA 30 S R S S AR BT T B 1 A4
R HEA LR APTEPERE, 24K (AgNP ) J2& H il
T LKA L 2 — o i CHRGE , 407 25%019 44
KA AgNPEI, AgNP St B Ag ST FIZAKAE
RERRYE Tz N T A BEST R B Al
Al DAL AMRAR R BRI 28U, AgNP IR
i R B AT R e B R B AR IR, A
ARG, AGNP E AL HAEZS R G0 5 v REXTHEY)
FEARTEAE KU, S A R B R AL
o KA EWFEAEYIXT AgNP B ISR R AR

FAWFFE R B, AQNP BEE Bl A AR IR i,
BEAN A 253 AP XA A AR FR AR IR T 1) 5% i a2k
T3 TS, 4n Abd-Alla E02% B, 76 -4 AgNP 1)
ik 800 pg-kg™ B, A L R 2R T 40%, I
LA A AR TR A A2 32 AN DAL (o] TG 1
{F% ; Hossain 2543 Mustafa 2848758 T AgNP X K 5 Ay
AR o [E N OCT AgNP X A I i 32 %2
S TE AgNP XFFRIF I & . AEFEAE KBS Yin
SEUIXE 11 AR LA TS & R, AgNP REAR K/
B A — e R AT & FORAEN R T
AgNP X R B A KRR, 4598 AgNP &2
TR T AR AR R B 6 S FIARZREL; Cui A5
WFIET AgNP X5 JIVRI/INZ I B, SR B TR o R
WEETEOUT L AgNP FT Agxif /N 22 F B VAR AT B I
PIFENE , I HL IR A 38 5 AR R B B LU A R B BOG)
AgNP {14 35 P 3 EURK 5 32 /N RUAE IR 5 AgNP X 401 B
IRAETEAE R IS & B, 2.5 mg- L™ /) AgNP b B
LR IT B EE I AERT A R, HAR R Bz
FIRHAT . XS R I T AR R B A Lk R I E
¢, T T 2 I

F52 1, AgNP S BGE 1 A i A« ORI A
4N, A B TG A AgNP (9 25 JUR S, A 850
DT HBERR I AN, Lamsal 2L B, i1 45 5K
e I it AQNP , BESS A ST 1R o AF 4 T L) 3E
b i R Bl AR R IR P AR AR, 2R TR
BT MY RS ) AT REAS ], HAR 8O AR
PR 52 F4r TR TR . Larue S5PA7E 551 1]
Mt AGQNP, &3 AgNP BENSIE L B <AL E AR 55
Bk, 9 & A B R G432 ; Dimkpa 25258 1o /N A7
MR AR B 7E AGNP & BLELRE 08 /N MRS i 32 B /N A2
2 B AgNP BBAS A/ N IR N BN Ak (2,

H i I R 2R A2 A M S i

AMFFE LI . (Glycine max L. xudoul6 ) A iafE
Y, R KD 2, AN ) B R i A2 T (I 1T 2 %
MR R TE IH R REZRA FRER ) K X AgNP 1%
W BB 225, DU IR ABESE AgNP X A
YIA R AN A SR AL R B

1 MEEFE

1.1 g+t

AgNP (1) U LA - A BR4R (AgNO3,>99.5% ),
LR ¥ i (NH,OH - HCI, >98.5% ) , ‘A A Ak 4l (NaOH , >
99.5% ), PNk ML Ll (PVP, 4311 58 000) ., 15
JIT RS R 2 BEOCHR 1], LA 43 £2.4% 0.28 mmol -
L* Ca(NO;),+4H,0.0.12 mmol - L* NH,NO;.5.0 pmol -
L KH,PO,.0.1 mmol-L* CaSO,.0.15 mmol - L K,SO,.
0.1 mmol -L * MgSO, -7H,0.0.01 mmol -L * FeSQO, -
7H,0.0.01 mmol - L Na,-EDTA:2H,0 L) KB It &
3.0 pmol -L * H;BO05.1.0 pmol -L * MnSO, -H,0.1.0
wmol L ZnSO, - 7H,0.0.02 pmol -L* Na,M00,.0.05
wmol - L CuSO,-5H,0(pH=5.6), LA 24 534k 43 bt
af, g 8 E 25 Bl R A A, e i 7K 34
itz (18.2 MQ, Millipore, Bedford ,USA ), ¥k filifig
(DRt B b it 21 S g R A A BR A v o 3
T AR R FH B 1) A LAE Al RT3 28 10%7 IR 1= 6L
Peo IR K 5 (Glycine max L. xudoul6)I H 441
MBI T
1.2 AgNP Bl #& & RAE

RIS R FH — RS M i Ak 1 VA A AR
AgNP# - BRSNS o 10 mL 0.01 mol - L AgNO,
TERE 149+ i A %) 90 mL 4 1.67 x10° mol -L*
NH,OH - HCI #1 3.33x10° mol - L™ NaOH i , A Tk
€8 TR ER T A8 S A SN 2~3 min i ) B IR
WS M A 0.3 g 1 PVP, 4kZEdi bl 8 h, fii bkl 72
s as G TR TR AL 3. 184 8 h 5 4000xg
T A8 3E .0 (3 kDa, Amicon Ultra-15, Millipore, USA)
30 min, J& T A0 SO P, FHRR K S5 5 1 R DR
SR BIRIA, T 4 CROGIRAT

% A BI-200SM & 8 5% 1% ( Brookhaven Instru
ments, American ) %t 2 i 11 AgNP 3547 K & ki & ¢
LA 43 BT, T 3% 99’ 5% (TEM, JEM -200C X, Japan )
HEAT RST B i 2580 40 M o BT RO 00
AgNP HA MR ARG AR, TR A= WOk
DT R I R R , PRI IHR T 28 A -] WO i
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XFE U AgNP #E4 T UV-Vis IIBOGIEI & , 43Hr L
FRIEVE . & 0 AgNP BEEZE IR 1Y T =k i
7 I 7 Y gs (KQ-300VDE, China) # 45 kHz # 7 15
min, {45

XA B AQNP I TREA T8 Ag B i YN A « ]
AgNP 7 rh 5 IR 11 AR FR B in A MR R I T 25 °C
THA# 12 h, 41 0.1 mol - L™ Cu(NO3), T 11 1 i) 28 fik A,
18K 9(0.22 pm, America ) , SR FH U - W 43t
Y6 B 1 (F-AAS; Hitachi Z-2000, Japan ) il 5& ¥ &
BAg B
13 KEFEREF

PEPRI I — 2R 1, A 0.5%11 NaClO, %5 %
il ¥ 3E AT A% B4 5 (30 min), 25 47k (18.2 MQ,
Millipore ) Jz 52 W58 T, TE M4tk Hhistifl 4 he %
PR 2R A TR IH I8 AN HEAL, 7E 25 °C. 1B A
80% MY S 5 T HEZE . 3 d JEB R IR TR 2
a1 348 (MLR-351H, SANYO ) i 9% 21d, 35357
ZAF R 14 h JERE 25 °C,10 h B 20 °C, 1BE R
80%. EFMTE 3 d BHH—IK,
1.4 #E#k AgNP R EALTE

RIBE 7 MR 1), 3528 IR (CK)
I 1 7% 2% AgNP (Foliar-NP 10) . i Ji] 7% #% AgNO;
(Foliar-Ag* 1) 4R 2 2 #% AgNP(Root-NP 10) i & 2
% AgNOs(Root-Ag* 1) . Z¢4 % % AgNP(Foliar+Root-
NP 10)FlZg4 2 7% AgNO;(Foliar+Root-Ag* 1), H4>
PRI VR 3 AP AT, Hirt AgNP MR i 5 O 10
mg- L™, S BT B R e T IR MR B (AR A 3 [ 3R 5
P47 )5 (EPA, 2009 ) 3 A5 1) 75 e Hr AgNP & F1Y5 e
A it &, #EN i RS U8 10 4F 5 133 AgNP AT 22
FHF] 10 mg-kg™, FLiZMk B 5L T 2 DL i 4 1 SR>
AgNO, Wk FE 1R Ry 1 mg-L™, XF T35 IR H AgNP
7 0 BT RS AGHREE

i F— B KR G454k 2= HDPLE %k} 72
KRR 2 0K A R I AR R A TR G A B
Xt R EE AL, R E 4R R T & AgNP g%
AgNO; ) EFR I, FHIHFEAR 2N Ag % (10 mg- L™
AgNP 5 1 mg- L™ AgNO;) ) 5 i 3R T R 28 5 i
AR BRI, WIREPE A R R AR
FER AR A AR, By 1b 28 ST Y 5 3 2k 0 s At -
A Ag B BIFGYE Ag K A N I IRISCRN 43 A, ik
Gl Fr 2R 1A AQ W XTI Er S (R e . B R TR
3R (R A% 1 YR, 3 UK A (Rl (] fR A ] ) , B KA
FH B BC B AQ VAR 25 mLOK AR R IR &),

VRIRSE R E IR BRE , 43 il e Ag & ik, BRI Ag
AT IBR, 56 it B AR R B R
ZE] A TG Y, X TR R R EEAL I WK T 4 R
T 10 mg- L™ AgNP 5 1 mg- L™ AgNO; )& 7, H.
3d HIREEW, R FHAS AgNP 53 AgNO;,
P E SRR VI i B iR R . X P +iR R 5
EEALFR K G LT [FE L R KR R AgNP 5%
AgNO,, /BT[] b i3 2 g 14 d, 7657 7,14 d 43
BREAE DAL T 438

15 #H#RBIRE Ag S ENE

BEE T d JFOR R M~V 5t A R E S
B4tk .10 mmol - L™ HNO, 1 10 mmol-L* EDTA
12 10 min, &5 PR 4K v e, 2R 14 d 5k
AR5 T ~ 05 A0 s VIS i 5 O I T 22 i85 A 341 7
LM R B AR BRVA W), Rl AR T R R
AEBRAR R FREEJE AR IR E b e b A T v . i B
fh 105 CAF 15 min, 70 CHEFEAER . Ky i fHiidie,
JESCH B T~ AR M~V A5 R R B
R 5 VI I (TR it o X T I 1 5 BR
RIS , &M & E AR T AgNP 5 AgNO; (it -,
BT R 4R R T Ag.

MK EPA2001b [ 759, i FACH: 1 R4 (Ethos
one, Milestone, Italy ) X A5 & FH ¥ HNO, 1E 47 5 I8 T
fif 2 0.1 mol-L™* Cu(NOs), THff A1) 0.22 wm JE%,
%1 ICP-MS(iCAP Q, Thermo Scientific, USA) X}k &
A AT, RG2S S R Y R
(RIAE I, GBW10020 ) ifF 47 o das o I 25 R b /R s 1
Y RIS 99.2%8.3% , iAFIR IO AR i 20K .
1.6 Gitsrh

% Ffl Nanomeasurer 4t it i ) AgNP 7E 1% 5t i
BT LI AR AR A B, SR SPSS16.0 B4 i
B R Ge1t (One-way ANOVA)/3#T4f 7,14 d ASfa 4k

* 1 XERFAWALE
Table 1 The design of soybean exposure experiment

BE Ay SRFEIRIE] FRERRAE
Wi ELE S mglt 74 5 14d
— CK — —
- TAi Foliar NP10 AgNP 10
Foliar Ag"1  AgNO, L - %;;1?*
MZ  Root NP10 AgNP 10 ) VI (%
Root Ag"1  AgNO;, 1 ) MR

Zi4y Foliar+Root NP10  AgNP 10
Foliar+Root Ag® 1 AgNO; 1
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P 0 B 25 5 (P<0.05) , S JH A % 48 11 (Two-
way ANOVA) /i Mr Z & ik 125 Ag TE A& X K 5 Ag
WP B3R, 2R FH Origing.5 B4R . K s N
BIEbR IR

2 FERE5HMH

2.1 AgNP HIR1E

IR A L AGNP SRERTE (18 1a) , HF-BhiiE
41.0+10.5 nm( & 1b, /K43 HUAH ), HBA FLUEE (1) dh i
HeZ), L S A% A1 BE 2y 0.236 nm (&1 1c), X R F Ag i
(111) i . A EHUR (DLS) /b sl R Hok &
Hii2 ok 45.8+4.3 nm, I H. AgNP JFk: % it A 7
fif , ¢ L34 A -38.7£0.2 mV (pH=4.2 ) . AR5 H A HLAY
AgNP ELEAE 412 nm 30T AgNP FRFAEIR IS0 (1]
1d). BRERYE Ag MRS 126.8+10.9 mg- L, JF£LiR 5w
HOEEEROR AR B, A B R 2R R T B AR
22 REFMHHE AYRE

P25 140 B R T i e A R #1) Ag(<0.3
ng-g™), LA IER R SR Ag B B R
N(P<0.05). %5% 7 d J5 , B & Ag Yk 31 Bl 50,28~
0.68 ng-g™(& 2), 3 H. Root-Ag* 1 #il Foliar + Root-
Ag 1 A FUE R Ag U BE R H A AR PR ) 1.9~2.3 £

(One-way ANOVA,P<0.05), W HZE &t igit
GER RN, BEE 7d )5 ,Ag B (R Ag*vs. AgNP,P<
0.001) H B #2354 (i 52 5% vs. M 2R 52 , P>0.05 ) %
B Ag VRSS2 K, BwE 14 d J5 Bt AL Ag ik
JEYE g 0.06~1.03 g g™ 2), FLAR[R b B A7 75 i
F 25 . Root-Ag" 1 Zb PR 75 (1.03+0.14 pg-g™?),
4195 Foliar Ag* 1 Foliar-NP 10 .Root-NP 10, Foliar+
Root-NP 10 4bFifi% 52.7.92 .1.75.3.12 f% ., WHZE )
ZOMGE 45 R Ag TEZS (B Ag* vs. AgNP)Fil
TR AT (M1 557 vs AR R R 5R ) ¥ & -
Ag ¥ ¥ (P<0.01),

XFHL A AR FE 7 d FiT 14 d 945 5 % B0, Foliar-NP
10 F1 Foliar Ag* 1 AbFEAY & Ag ¥k B Bifi % 22 Fisf [B] 38 in
17 i 35 % (P<0.05 ) , 3 ] B A2 il 75 22 5 I i) 119 384
T, T R AR AR T A I T 32 B A R B 85
TH FEBMEE T BAA TR E KRG AR,
— 43 Ag 3l A FE AR A MR HEH o 1 Root-NP 10 F71
Root-Ag* 1 Ab ¥ 1Y 5. Ag Ve B B sf [B] 8 i 1 326 ¥ 184
i, 5 Foliar + Root-NP 10 Fi1 Foliar + Root-Ag* 1 4b##
A

XFF AgNP =%, AgNO; Kb B, & 35 3 1o AR 2R 2%
2 BRUY Ag MR i il 2R A 2R BRI Ag MR EAH

O (b

307

20 :‘/

lz-mTﬂ T

25 30 35 40 45 50 55 60 65
*i4% Diameter/nm

J]

FHXFARE Relative frequency/%

151 @)

g
o
T

% 5EGRE Absorbancy
o
o
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1 Wavelength/nm

B 1 A AGNP #9 TEM Bl (a)  HE 5% E(b) , R ESE (c), Uv-vis Bl (d)
Figure 1 TEM image(a), particle size distribution(b ), lattice-fringe fingerprinting image(c) and UV-Vis(d) of AgNP in stock solution
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45 7d M~IVAsnt A
A5 14d 1~09bR D

Bl Ag W g g
e
-o

05}

PN

AR/ NGRS FRIIRN 558 7 d Fl 14 d J5 &AL BEEY
Ag ik JEAATE i35 22 5+ (P<0.05)
Different lower-case and upper-case letters indicated a significant
difference at P<0.05 among treatments of soybean exposed to Ag for
7 dand 14 d, respectively

E2 RE7dM4dFREFHIHE A IRE
Figure 2 Total Ag concentrations in new leaves after
7 dor 14 d exposure

VT, o T L T R R B Ag VR . X UL TE X
R SFET , RO BOT e Ag IR & T it
AW S I RICR
23 KREZMME AYIRE

FERH 14 d KEEM R Ag RNk 2 fir
IRo GiliELE 14 d kEE 10 mg- L AgNP 5, A
Ag FHE iK% 75.92412.28 pg-g™, ik 1 mg-L?
AgNO; Ji £ . Ag B2 5y 6.28+1.08 ng-g™,
FHAG WEMEZE 5 (P<0.01), XAl fE2 T AgNP
FIAGNO, fiti VR AR T sk, (EA R, RE%
oF TG AT SREME R 53 W B T e SR 1ET ) Ag RN
e Ag, Rl A9 o it T B 87 () 2 Ag B R i
AIRERE . AR R R FE 10 mg- L™ AgNP il 1 mg-
L™ AgNO; Y K & & M5 Ag ¥k i 43 53l o& 2.00+0.43
ng-g™ Al 1.3240.51 ug-g™, 2 A % (P>0.05), iX
VEHIZER R B2 T, AgNP R AT R LA S TE R
B, MRS, 2R G REERE T KU &M B Ag
W RE AN T B R 1Y AL Ag YRIEAGE, B M TR A
FFEI A AgWE

WIS Ag R E RS R CE Ll
B Ag W S MR AgIREEZ L, K 2), KB
R R iR 1E AgNO; A3 TR R EEI KT AgNP
AbFE(2.53~25 fi5 ), If HLI 10 ZA B iR 12 Ag AT &R
B I T AH N PR R R R A TR E AgNP Al
AgNO; 4k 3 1y 1T #% & 043 51 24 0.002+0.000 3 Fil
0.011+0.000 8, X iz AR 2 25 739l &y 0.28+0.13 Fl

R2 REVUIFREZHPHE AYRE
Table 2 Total Ag concentration in old leaves of soybean after
exposure for 14 days

RN Ag A fbm e AQ WREE/ E MBI Y

pg-g TR REL

AgNP Foliar-NP 10 75.92£12.28a  0.002+0.000 3
Root-NP 10 2.00+0.43b 0.28+0.13

Foliar+tRoot-NP 10 87.92+4.65a 0.004+0.000 5

AgNO; Foliar-Ag* 1 6.28+1.08a 0.011+0.000 8
Root-Ag* 1 1.32+0.51b 0.71+0.16
Foliar+Root-Ag* 1 10.96+4.32a 0.10+0.04

T R R NG FEEFRIR T Ag JE45 (AGNP 5 AgNO; ) 2¢
# 14 d JE A A BRI Ag ViR BEAF AR I 35 22 5+ (P<0.05)

Note . Different lower-case indicated a significant difference at P<0.05
among treatments within each Ag form(i.e., AgNP or AgNO;) after soybean
exposed 14 d.

0.71+0.16 . £5 & B BE iR 12 (R 22 B0 A I 1 7 %
SRRZREWITEREZN,
24 KREREME AgiRE

Zenk 14 d BFEJG , X T 25 1O BE (R AG I 2
Ag), 25 AgNP FiI AgNO, 11 % i3 1 K EL AR A Ag Tk
FE43 54 1.07+0.13 wg-g™ Fl 1.47+0.54 pg-gt, [FlHsH it
[ F R IRAE N B SRR P AR S Ag(<5ng-L™), 5B
AgNP =% AgNO; Z& [ 2 5% Je s 2 TR . i1t
B Ag TE R G AHL TR R A (K 3) &L, LIt 7R 5%
Wb Ag ATRIER, Ag MBI R AR Ry
TR T2 AT F8 28, Uil Ag &8 R R
WS , AT R A i) T i) 1T 3R 38 o X L e e B —
HBRAMTE o

3 g

28 AGNP 2555 , oA 17E R M MR s 1) 1
Ag, S AR T AR R RE S AR 2 2 B
R3IMEREEETRDE AJRERZHHIBRE

Table 3 Total Ag concentration of root and transfer efficient of old
leaves with foliar exposure

" m%&gm S AR R R
‘ wgegt  2OTTE EnbEE E0EEAR
CK ND — — _

0.002+0.000 3 0.014+0.004
0.011+0.000 8 0.228+0.056

Foliar-NP10  1.07+0.13 P<0.05
Foliar-Ag*™-1  1.47+0.54 P<0.01

TE:ND FORBCA RIS Ags L8 REUE SONHE 14 d R HALE
FLpy Ag M BE S8 h Ag WREEZ T

Note . ND was not detected Ag. Transfer efficient was defined as the ra—
tio of the concentration of silver in other parts and in old leaves.
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LRSI —3 (H)E, HATM AN TERE AgNP &L
ORLIA 2 LAV A ) AgTE 2B R Wi, A e A1
TEM-EDS WZ&HT it ZHZL i (9K AORE , (H Tt
HhAg R FE R AR TR A PR (0.1%~0.5% ), fie ¢
WAHGREIMENZE R, DAV T, Lee FXHTEM-
EDS 7 &% 7 il = e v & 8L T AgNP, Dimkpa 45 f
TEM ZE/NZ RPN E R E BT 9K Bk Ag. Bb4h, 3
TIRPPRR S AR X 58w 3 WO 4 4544 (X -ray
absorption near edge structure, XANES) 43t Al LL$%
HERE S R B0k 5 S, 40 Wang ZM% F XANE £
RBFGE T AgNP DL Ag,S-NPs 751 0 FHI/INE TR N 19
EA S5,

KI5 T IR EE MR REE GA RIS
2T AGNP 7ER AR 1) RFFIER S . AN WIEFD 2 5%
A2, AQNP HIRERE K I, Hong SFPIRFSE T 8 I
TE 5 40 oK CeO, My 2K 1Y A i 1 T I B W8 it 7 49 K
CeO, ¥ W PRI AS W] 2 5% 5 =X T AR R IN Ce 1551z 1
TS5 R W], e A 28R IE 20, 94K CeO, R
AR ME NI R A s, FesilE Ce il LIl F
iz R N A AR . X S FRATRIBFR S5 R —3L,
F e AN AR AgNP J7 AN [R] . Eichert
SEEANE Y R IR, AGNP 28 o it T W8 it 2k A% i A AR S 1A
N FEE A B2 AL RIS AR B
KA H 21 Geisler-Lee Z5O7EHF5E AgNP Xif
AR T AE R A S (AR R R 5% ) rh & B, AgNP ZE - A
WS At AR R S e A AR AR I AR e L b B A i
ST, P A T 43 A 22 ) B A . AT
FEHHE AR N Ag REAE [n] I Ath 2 2LV B (U
M R AR AR ), I HR R 2% 58 A0 B ) AR S R 8K
i T AR R AL AR R AL, FLEANL A R
— 5T

AR AR T, Ag ITE At 25 5% i HAE K
RN B is . TR ZR % 10 mg- L™ AgNP F1 1
mg- L™ AgNO; Ji7, Bt Ag i R A B 22 5, T
MR R NG EREEIEET , AgNO; AbFH () FH 2R B
HRT AgNP Zh3H s Joie MR 5 B8 5445 , AQNO; 4b 2
MR R BT AgNP Ab B, X LI il A5 1Y Ag
B WAEYIW N, Wang S5 I7E 14 140 RS T 7% 5
AgNP [ 5EH & 3, Ag*Ab R L AgNP Ab R EE 45 ) &
H A TEIHIRN TR . X R PRI AgNP f AT
AEALTH = — 2 ke AgNP 2R 185 @ ok i Agh,
T AgEETE SR, AR ) AGTERE AR A A ]
RE 15 56 Ak v A R T B B 09 355 P /N AgNP,

Dimkpa 55 BUICIE St AgNP 4k BHLifE: AgNO; 4b 2,
IS TR/ NAE RN B T KR BTRE ) Ao FERITR THiX
SET7 TS B IR R AEE , 7 Bt — R

4 ZEig

JCAE S8 Ao T 2% B i AR R AR R iR A%, AgNP
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