FA G YP ot s (Yoylad— 1+ 0,90) i malio 13 63,5 (555)pmn o Anliliad I

Cy0gs 395 WIS b Cr(1) ,Zn(11) ,Cu(ll) S uSlos” 96 b dastin 9 4g
T Sbyb o olgs (w29 (492553)

B PVCS AL R N R g BTN

O 21 O3 (Ol gl 5 Dl o315 sl p sk oSl ¢ o 05,8 )

V¥ 0YE (b gasb  VE+TI-0]-F ok, b

[ Downloaded from amfi.ir on 2025-08-02 ]

NS>

el

4 D35l o a3 a5 WEILAD 5,8 5 (1) (655 ell1) n (sla 0 g 51 oSS 56w s 15
b oSSl andl (S8 05 55n wid pcblitn U35 o s Lo g e 5 Kk ags 13 Oy &S pul 1 S
Ole Cab Slalllas ks Lol sy (53 AU sy Sn 5 ey b o 5 Dol mir i pn = R0 15 (et
Gk 1 ol Sldlas S s ol 1 b nSIeS Sltle 3 35 e GBS Jole slaos S 4 by e slasly e
g polas bl o b ) mom* 0 — GBI 05,5 SV pimen 5 1 gl dod g 2SI YDl tinl b
¢S ool Slinlows iz 51 25 (6550555 90 ol D34S 5l 0L gy s S oSy s 6SST w0l
la o SUeS” S bks lad ulgs 53 il oo S350 g SUTAS 58 B8 magl Ve 1 28T Sl ol
55 e 5 238 SB35 m e S50 BB (g9 S0 4 EIleb e T oty 5 gl b o8 87 13 (s 03500

el Bl 2Bl e S5 58 (6 AU Cllad b SaST 56 ST L ST b atete

9 S9N Sy Sn (855505 50 IS sl 11 (SST (S0 g

* n.akbarzadeh@chem.usb.ac.ir

kg 2lE gl 10 (69215 (63919500 dnlilad


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

Sllllas 4 by e el ST Ll 358 0 03k ol
23 5 Kb ok Jshe s Sl 5l A& ljT
02 35 05 gk Lo 55 OT DI 55 )0 50 5
—F e [F] G paiie OT SISIL 5 ot
o sS 5S O de Cleb sdaslis 7 il sla
03 g les Ole s (gl mesle ool Seslaral j s (ol
05 rbia s 0T O e 4z ST el st b 0L
Sllas ol gl ul ols 5,158 el OLI 6l
adlles gla 2571y a8l 5 Shae ¢S5 6oy p bbodsT
Olays 53 0T 51 eslizwl 5 oli) Joho Loses 3 odds
Lol leslinal b 5550 S ez Sludl glasley
ol Bleys 53 ¢ A5l Lesle cpl Sles)sLo b 5 b
SLa S gl ojs il 55 (5 S0 islen
5055 53l edsmnS e 5l eS8 g5l JoSa

[0]s 55 o0 a0 il 510 53 a5 558 o 2

S e ol ey SH S pled bl
5 ol (K ladnTp s il U U,
30 Sl slaey S ST S0 sl s (S5
Sl S e sl 5 KT ases (e S5 8 )3
2G5S s (V) S 0o sl pp Jols g o556
IS g0 ks 5 655 KT 655 0 Vg oo (Y) SIS
sshe el Jolse ol sl SIS ST eSS
W S 55,5 s 51 9oL g1l b il 536 e ST,
OAd Lgy sl mesS S YL Uy das 25Ty
3 Ses 5 ltle o 4 Dglite GlapSsp b i
S oSS et B b e 0T IS0
e 5L o Juate ¢S5 putend 5 Olin IS 5o
LS 3yl 55 8 OT Eols J5 a8, 8 AL o
ol 4 Oldlas [Fluleds oz R T
L oslize Gl lisla e S5 587 a8 s o OLis oS e
b p S0l Glag,s o Okl Sl 4 sl ,

Yy

| T Sl 0 el oy (415795) eSS SEI L C(IT) ZN(IT) CU(I) slagSleaS 5 itasuie g 408

EVYEY-7Y
55 & (CaHa08) pbort Jsa b oSS
b & lee 355 sladils oS5, b 5 SOT 4
Gl 5 Zlaaul asay) Glapss, I S
b3 510 Dbl buwg G555l &G Olsie 4 g 545 o0
Y LS8 ode ol argmsys [Vl ots 4ol
w;,;.cﬂ\aﬁ,\;agm\;,yijafg‘y‘ﬁ.@
b s S Clal By en s bkl s S5 8 035
odis sl 8 OT 51 domw 51 05SL g ails o1,
(P9 035 L 55 PH L Lo 55 03k pl .

[Y]s8 s po S aA 51 S pPH L 65U Jooes 5o

» IS ol Sl Ol Sl eds plonil Slalllas
(S35 SBG sl Oy dile lags oy 51 oy 0 28
(oS Sl (ras b a b e sl
S Gl ple s (Bl ghley o e
S das s Ol sgmge dalsdh 5 Sl il e
Oisupldl DS ST 5 Sl s e S5 S
oki S5 Ml Sl 05 Soads SIS Glls 5 05
Sl e S50 = e sS0S arF BB Dl eias 0L
b J s op) S| ST Sl 5 55T ol
w53 5 0y DLl falS Cely e S5 ST 5
534S Sl odd OT 5 Shas 5 0 53 G gudl i 5
Olss o0 85 Ay oo o3 a1 V]l oo Cubs i
Olays 5 (5 Sy 53 Aoyl JoaSo &S Ol g6 41, 0T
5 3T b (sl Glasslen Sl s b
A3 Sl ol S pite 5 ISl S s (eSS
clad g a4 Jlasl @lp mesS LS GUly .S
e S5 8 s oolizal 5 OT Sl il 531 sl ¢ fal>


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

mﬁﬁ,d\&wwduwbuﬁﬁ,
OAs 03 050 V] 28 0n plol S555dadisn alews
IS 50 Sl oo rboard 3 S sl Eo b J i1 557
S s g0 Lol JSsn Il IS 58 0 eSS
S8 S50 Ly ekipdy 5 odias lad S e Ol
Sy olin oS ST fale e S5 S Il 50,50
el s Lol & ol e L (6l (65 sla0

Sgh gaods Coda gla g Jlab

R RPN PRI

» Ml GeSOS S sbddls ke Olge
il gl (Glae ey LT-TU LWl g bils (sla 287,
(S8 RS OT Sle 5s il &S 8 il
Ll 15 I S0 n g 53 o8 &Kk 5 J 0 87 (sloos S
Oda gbd s b Gidagbadisy 3 L5 e
Sl S STy oo Sl ol S oS
b L sllan ST (6550 &8 25 o0 anliin 5 58
G b SIDNAL (a8 87 Jlail 8l 53 das o il 31

HO OH
OO/\\CO

o]

OH

o9 295 Jo90 Jelslisle Y <o

CHs
o

HO
(J_

H3C

OH

o9 385 J990 (Fe HlSle Y IS

A8 skl 3590 (ol Lol Lg))TJ_u« el 5
.[\'—/\]bﬁfg

Coaloded 5,158 crasl DLl (61 OT U3 e 4 S
s 3 Shee 555 555 b onT Sllas Js
Shesleral 5oy Jgbo osea 53 oid andllas sla 25T
Hoaliwl b 5555 55 ez Sludl glagslan Olays 55 OT
23 il beske cpl 5leg)ald b 5 i lags,sls

IN] 555 6,8 e slen 3 ol Oleys

il e S5 S Sl g eslial (gl (ool ) Dlalas

LgL&M Cwlod (l}u‘ Lhé)l.gf QLA).S BL QT abj\.:

‘.51’“)’; )‘ oalaiwl 6‘j Q‘)J}:L dﬂLﬂl‘j })\b L}.lfr.'v‘

i @i mlo 53 e S 558 ) eslinul 4 a5 L
Sl il bl OLlka )8 Lo g e S ST Cnens
dlo s Sl o () 2 (63U 5 Lol Olejle s
Y MOIKG (oS 555 Jsd B 135, 3L, Hldie Yoo F
pde Sl osle ol Ollllae pomen ol 0ds IS
A e SHS GloMr s e Cools
ok 655 G35 31 K Ol e 4 10 Cmtes 53 e iS55
(Dlraygol da g o (B e mlo 52 520008 &
Oljes 58 0 oslimal 255 5 e (glaes,ysT
» rf@c‘ Orr B0 o oMe slpe (53 (e sSH S
o3l oS35S Bl ga gl o3le § 55 4 aes cp S AS

DL QT LSJJ‘J} 6)‘4.:&_ &34.14503); LS)"\-LLL&;"

YA 2lE gl 10 (69215 (63919500 dnlilad


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

sy S9SN LSy e Advance D8 bruker
Bruker AXS  &SC gul 35l 6&ews sSSEM) EM 3200

A ealatal

Oy gl gl 9 4 b pusyes” il s
lawlys [Zn (Cur)2(H20)2] (1) oSS 5L i g
Pl 53 e sS5sS WS 1.0 mmol s€1us sk
os Sl s (D) s, 0.50 mmol e s J> Jsile
WS ol Jghous aalsl 3. i o Jilie Sl 5 4T
533 8 LS (G5 I glons s 03500 ol yan 5 0 S o s
110 SsLaids Ve Sde dyoke] Sy J sloes ol
Sl K5 gl gl ois 53 o gedes 453 0+ (glos
ol 1 g ol Sy gy 23 5 15 G s
3550 30T g 5 i ok a2 )3 90 (Gl 55 0

258 3

(3)s [Cu (Cura(H20)2] (2) sl» wﬁ:—m{ b
L (V) oyd U ag S5y b 5 [Cr(Cur)z(H20).]

Ll b db g o (6 58 sl Slgnes
@&5
(FT-IR) 308 U9ok (xiw ub

n3 gn 0L 1y on 58 o8 I8 5o 3 0pole b IS
M asb s aiS byl S5 IS ol ollas
ST slad S350 OH 65 8 055,k & 015 (o 1, YF 0
Ol o1, 1808eM T asb s 2l 5 b 515 sl Cs
538 b s Soley,T adl> C-H 228 LW 5w
@ by WA CM T G 5 s bl oS puomen
OM © w63 > (bl &y il Ji9 5 03 8
il C-C Wgw oaiS ,lg 4 bg,e Llg o V07!
Vedeem TS5 s sl S sl Sl ,T
sl oSS sl 53 C-O ule 05 8 4 by e
M#em 1 aviem T g o3 gdowe 53 old ol ool
C-H L amio I pol o iS4 by o il 5 00

[18]dsl adl>

Y4

| T Sl 0 el oy (415795) eSS SEI L C(IT) ZN(IT) CU(I) slagSleaS 5 itasuie g 408

03,5 S At onlis o S5 8 il ST
osb 4 dS Sl gl 51 O1H3 60 S eslinal g esle opl
O oS3 283 15 o 513 ps 2 30sm st 5 B
(el gl Wil oledlas 5 iy mul Lo slagls
2SS leslizal b eSS el eSKaliin
03 IS 5 eSS S 5 DS Lo (6557 Jus
S de Glagyls S il el oW glad s

VY ]Cslons

Sl ol 4 oeie (LS 5 5o dbuly DI 5y
SUS 5Ll gl oSS rman eds Slajs
shls ¢ ol gledd Hlle Js 4 fuw S8 wile
oSS Bl o 0SS s 5 2ME ol
s BT S 5 Vg e SHS 5 e S5l
Cools Sl e SHS Ly oSS 5 s
Wb 1S Glasley 53 5l 5 (Ssmiliss

[VF Y]

1 {Zn(Cur)2(H20)2 ] ShaS 5 auw Iitf callin o s
o9 b [Cr(Cun)z(H20)2 ] 5 [Cu(Cur)z(H20)2
SOOI V- S UV -SR-S P SR G PO 1 1)
SU s ol ol el 5 5L AS ol s

A 42>'\JJ.3= A:J)‘ .-UK:.S}C)\)S

b 59y 93Mg0
A:TJ:J« Sl s (D) s,y S 3l ‘LAMHJ Sy
4:..\' 93 .\ijlf ) U c(Zn( N03)2 .6H20)
(Cr( NO3)3 4T « Ol s (|||)(‘)J§ 3 (CuCl.2H,0)

war b oslimal eSS S5 &I 5 .9H,0)
Al os g QLT ¢S 0 08,0 Cle 5788 ol L sl

PP Osb v Gabjl LS 5 Gl e
o&es «(FT-IR) PERKIN ELMER (Spectrum Two)
(UV-JASCO V-570 5 o 5 iis sl ysle 53,0 Cao
(*H-NMR) Bruker (glas wblas by, ¢ Vis)
(XRD) .S 5, iy (AVANC 300 MHz


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

R RPN PRI

% Tral:nsmmance

4000 3000 2000 1500 1000 500

wavenumber,cni

KBr dasxe 58 (3085 595 NG 4 bgs 0 FT-IR b -1 S

Aade 0La ) b WSUaS 56 e 3 Ogsle b ¥ S
Ll 0513 O ,uis Slalasyl adS 5 4h w0y aS ) shailen

S g 4 e oS 58 OLh a3, ¢S oukins Ol oyl oS

1.00 4~ 1.004——

™
\ e A~ ) \ P A A

095 el \ 1Y 095 \ Y \ aa o
3 £ \ oV E
g 090 it g 090 \ ;‘ \/ §
E AL E] \ AW v ; ass
% o a ; 3 om L
H H
] ]
= =

oy w| () s

4000 3600 3000 2500 2000 1500 1000 500 400 3500 3000 2500 2000 1600 1000 800

Wavenumber cm'™! Wavenumber cm'™!

153 g6 FT-IR g —§ S

KBr faxxo 38 (3)= [Cr(Cur)y(H20),] , (2)= [Cu (Cur)z(H:0).], (1) = [Zn (Cur)y(H20):]

S 0T 5wl b 0 d—d SVl 4 by e 355
1 sl o 20 55 S0 2, slyls Zn(l) s36 O s
(1) y5 d-d Jast d sl Jluysl 05 5 S

[VV] 355 a5 edalica [ZN(Cur)2(H20)2]

0 S s dsle I s b WSS 56 S, S b
nm 4.;>L$ 93 ol odaline Gv\> ‘_;\A)‘j: )_,.&L;n odaline
7[)11—)7[* Lsu\.?@ 09> Q‘YLS.‘S‘A.{ ‘b}l}‘ YooY

L) ‘-;J.‘ 4::-\; B "y L?"b- )‘}» -L».ﬁ:bu.a -Lt\i:‘ — 7k

O3 43 UV-Vis Lab -0 <o

(3)=[Cr(Cur)2(H20)21 , (2)= [Cu (Cur)2(H20)2] ,(1) =(Zn (Cur)z(H20)21(1)

¥ e mlio ;5 6315 $39)9m9 0 anlilad



http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

| T Sl 0 el oy (415795) eSS SEI L C(IT) ZN(IT) CU(I) slagSleaS 5 itasuie g 408

2 sy Lls il (Falite (b line Ol 5
sl o slle 53 Sglize OFsyde 4 edias Olis S
G055 0 & Ly o WADPM 55 55 5 g0 LK
0535 4 by o SIS i 5 L3l o0 OT U500
SLOssdn sle 5 odd alb VA ppM a5 I
Oeomed Ligh o F/P-V/F PPMos gl 5> b ail>
355 gadodalive Cab 530S Sus P OSs s (Fp
odalie 15 LOT 015 (oo I3l o &SGS @ Ejls 5 b Ll
Sy 1) s blin b)) Cab & JSE [IA]s 50

e o Ol e sSHS WEY

'H-NMR o_g”'bbw @353}) b ooy

QIS TH-NMR bz  cwilig )y Chubo (ow ) g
RS

53 9y MHZ 5 BUI by 55 e S5 sS -U\i.:‘ el

i &5 CDCl3 M-

Sboisda (Y JS8) wsS S Sl 4 ax 5 L

C\fﬂ&kﬂ))?};ﬁkﬂ@%&%ﬂb@jw

4
| |
| | |
\ ‘.flv \Lhu ?/\' ,‘W\W .{M \U JL\\\ | fl.'.l‘\

7.2 7.0 6.8 6.6 6.4 ppm

e L L T L e N T )

os5 e WIES THNMR Cado 1 s

Losadke b 4 BB Jlasl 1 s v K8 & e g
Llosls OLas 55 31 33T WY & G Jslize olowl>
Olg oo 1 ¥/0 PPM 4l )3 odaline S5 ¢ K ollas .
o3> il dg:.i et 930> Cs ;.)T CLOSadn 4
3 AL o I O5ads 4 by e Y/Y PPM ab 55 Al
A3 W Sl (g s en 4l (sladSsss
S5 lesd slaliss sliw Sl J.Lu S wlas §

Lo oyd i o LSS, Sl o 2 L L Jlas!

Aal

b IH-NMR ewblao wilig)y b (wyy
(1) =[Zn(Cur)2(H20)z2] psdans”

S5 0y gebliels Clas 4 s L

sy cab o 0Kl (1) =[ZnCur)y(H0).]

3 IHNMR b o)l 55m 5 0T (6l s _pucbilitn

L. s o5 CDCls M 45 5 Yoo MHz s 361 gles


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

R RPN PRI

b 53 oS DA I bOSasda S rmes s
s A e ST w a5ls b Ll [V0]s 5 e ealie

23 305 odaliae |y LOT Ol 5

gchoeNe3seRs g 2 'g' =&
T T I || T T [ T o T
9 8 7 6 5 a4 3 2 1 ppm
oo~~~ [Te] o™ (=2 [oo)
gaE)y  [fE
Ol |N NN ~— ©o o tf_)
(1) =1Zn(Cur)2(H20)2]  wsloos™ 93 THNMR Ciudo . ¥ <o
LS 5 oS L 505,50 5 0396 Sy g @ ok 03l DL A S8 55 b uSaS U SEM sl
il o dgd & gad Tl e S 53 &S bolen

@

S plos” 636 SEM pslai-A b

(3)= IMn(Cur)2(H20)z21 , (2)= [Cu (Cur)2(H20)21, (1) =[Zn (Cur)2(H20)2]

S LS arsl i Sl eteT Cwdy XRD (S
Sy sy p 3 ol ok 0305 La5 4 Ko 3 guSaS

L s o ¢ YO o 55
3 ol Sy w o ¢ Y0 Caabse 43 4B S b oo 556 XRD (91 31 ol> g5 g3 2

Al e mlio ;5 6315 $39)9m9 0 anlilad



http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

] sl b3S s olss (o9 (41923 )3) (S 568 WSS L Cr(H) ,ZN(11) ,CU(I) slouShiaS b Ghaasetio 5 445

3665 &g 5 it 55k bl 1l WSS G

A odalie

__ ELLU_

1) e 3)

S o™ 956 SEM pslai-d b

(3)=Mn(Cur)2(H20)21 , (2)= [Cu (Cur)2(H20)2], (1) =Zn (Cur)2(H20)z2)

olaT Sy 8 b Wslas 1 48T D3 o3Il o Sobka

Sl o 0als OLiS Y J}b BE) Sl

O3 031! o -V J9o>

Nano complex Particle size (nm)
PSS 5 (e $0) Shy3 ol
(1) = [Zn (Cur)2(H20),] 60

(2) =[Cu (Cur)z(Hz0)] 48

(3) = [Cr(Cur)2(H20):] b4

ol 53 A 5515 b5l 5 (MBC) (ST euiiS
5 ML i) e 0 8 S s 53 5l gk
) e 0 8 S g5 935 Uisiia 5T elisess s e ) .

L:..A ( Kif / ey lew! 9 g 297 WIS (2550 45 Sl
L asliz » . .. "

2 u“:/ _}‘ﬁ/}j" SIS _}‘J/}"é‘ﬁ OM;}M‘S& :I, f5$l$

S oeilSKol g s lolzi= 0 S oS s 3l _ .

& 53 eelSal 3 g bl 50 55 Sn ¥ slaeSiss oSS 5y WES oy Sens b s 5 ot
0Pl deslin 5y g 31kl S5 5 ST Ol g2
3] J...dl;— @L‘b Al oslanal codd i CJL._..fJJ ng‘{\.m\.p

PRCWNERES] oy de b g OLS 5l cedd
CLle 2S5 (MIC) (5L i)y oS Hlgs Slale

Y


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

‘ . OlSen g Gy 00l S
F LY Jslis 55 MBC 5 MIC s SLisl slad ga T
RO PRE NSS4
Ol Joww (S pSoS” 950 § (a095 595 WIS 05103k o8gume a5 .Y Jou
1) ) @)
o Zn [Cu [Cr o >
S [(Curg(H0)]  (Cur)(H0)] (Cun)z(H20)2] = 3
=} 3 >
= < =
S g 5
Escherichia Coli 11 18.3 19.5 20 18.8 -
Pseudomonas 12 18.6 18.8 20.5 20.1 -
aeruginosa
StaphylococCusaureus 11 18.3 18.9 20.4 - 18.5
EnterococCus faecalis 14 16.5 18.2 20.5 - 19.7

‘S}K’YLAA_&)QM)L@Q.H:M';)%)T

(MIC)

LY s SLSS LY 05T ol gl 3l Olel g
odel W J}.X:— BE) QT L‘ni.;l:»ja.l.& sz.‘.f a)'\..U‘ @L’b

Al 3590 SBG JTL (595 2 ol dg (S S G6 Wby Hlgo CLalE PBlos T Jeus

Curcomi 1) 2 3)
n
Zn Cu Cr
[(Cur)2(H20)2]  [(Cur)2(H20)] [(Cur)2(H20).]
EscherichiaColi 0.125 0.005 0.003 0.002
Pseudomonas 0.126 0.008 0.001 0.002
aeruginosa
StaphylococCusaureus 0.258 0.008 0.002 0.003
EnterococCus faecalis 0.215 0.009 0.005 0.006

A

2lE gl 10 (69215 (63919500 dnlilad

R


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

| T Sl 0 el oy (415795) eSS SEI L C(IT) ZN(IT) CU(I) slagSleaS 5 itasuie g 408

(MBC)&ﬁQeM@Mﬁ@}SMC}y}T
LY 5 LSS LY 05T ol s 1 Ol S
ol ¥ J)Jq-): QT@iJL’tﬁjo-\.& Lsﬁfoj‘.b‘ 6\;’;

R

axdfllae 090 S GS L (595 » ol dg S WSS g6 ouils” cdald  Blus —£ Jaus
Curcomin 1) (2) 3)
Zn Cu Cr
[(Cur)2(H20)2] [(Cur)2(H20)7] [(Cur)2(H20)7]
EscherichiaColi 0.138 0.003 0.002 0.002
Pseudomonas 0.139 0.005 0.002 0.002
aeruginosa
StaphylococCusaureus 0.290 0.005 0.005 0.006
EnterococCus faecalis 0.245 0.012 0.007 0.009
S sla oSS b gl (d-d) SV 5 L Yl
&h}iﬂ Ooladlas canls) B As edaline r); 9 e
6L dslas ¢SS L D)3 56 o3Il duwloes s XRD 3l .
Sy doxd

DS ol 61 55 SEM sl ¢ impan o el 2

S ds edalie b WSS 55U =B awlie 5 b5l L
il el oSl 55 T o Sl CIlab Ol e
PSR VN g WO B I V' IO S N PRGN [P
358 Lol 4 Sl LOT pelaw 231 5 oSS 5L 2l 3

aher b S e sl 4 S S s
035 ol b &8 s odalie b o SaS b m 5 i lin L
OS5 (g3 Skt Sab Ol (3 0 i 5 LIS
S8 SO 5 S oS Ol ol opl & sl Bl o

A1 b WShaS LU STL s Sl Ol s

o

S 0 b ol f S 5L g 4 Slads S8 ol s
on 55555 B el yen & Cr(11) 5 Cu(ll) « Zn(ll) 36
Aot s Ol Sl gl Sy Sl ealizl L
UV-Vis (FT-IR la i) ko 5 b oShaS 56 bt L

A% glulis SEM 5 XRD ¢H-NMR .

by e sy o5 40 lS 5 I FT-IR glacalb ;s
Lds odalie C-H 5 C=0 OH _Lle by S «
A= M et 55 55 s WSS 56 3 S slacab
—0gys oYl 5 ws ol Jgke M= s Yoo

5 oSS S 4 by @on" non) K


http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

W K 5 i f S W el ks ey
Bl G sl o cpman 5 L S s,
el okl a9 e s2ud (LSl sl
Lls 57 e (Jsho ol 5 itep S (slas S L enl ol
Sl 58 Jobw oyles ks ojlps S 5 esde

Db b oSS Sy 35k Esl oS Sl oo

::."sﬁ'w
5 Ol oKl Jbo sla Sulam I Wlie 08 i

R RPN PRI

g5 93 A ade » OLS 5 6 S S Ol e i L
Sl o ab edslie Sz 8§ 5 e £ 6 S
Fhe ap S L g 53 0l s sla SaS 50
~E AL g 005 Sles D3l ol el 035 Ctae 5
i bl Sl I A6 Ol e |y Soslize sle
95 Sy slaslsle b lcadls b SL gy
Sl Wl s ol e 8y Sotee § 6 Sk s
Sl S s lis .l Sslize LOT S ,m 0)leo
5 del SGSS b os aY KL cee S
S ol SO sy oY S al S S5 5

\ig e @ilis 15 3l (S3slgmg Se anlilad



http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

Lan X, Liu Y, Wang L, Wang H,
Hu Zh, Dong H, Yu Zh, Yuan Y, A review
of curcumin in food preservation: Delivery
system and photosensitization. Food
Chemistry. 2023; 424: 136464.

UroSevi¢ M, Nikoli¢ L, Gaji¢ |, Nikoli¢
V, Dini¢ A, Miljkovi¢ V, Curcumin:
Biological  Activities and  Modern
Pharmaceutical Forms. Antibiotics
(Basel). 2022; 11(2): 135.

Ono K, Hasegawa K, Naiki H, Yamada M,
Curcumin has potent anti-amyloidogenic
effects for Alzheimer's betaamyloid fibrils
in vitro. Journal of Neuroscience Research.
2004; 75: 742.

Pandey N, Strider J, Nolan W C, Yan S X,
Galvin J E. Curcumin inhibits aggregation
of alpha-synuclein Acta Neuropathol. Acta
Neuropathologica. 2008; 115: 479.
Pullakhandam R, Srinivas P N, Nair M K,
Reddy G B.
Archives of Biochemistry and Biophysics.
2009; 485: 115.

Rabiee A, Ebrahim-Habibi A, Ghasemi A,
NematGorgani M. How curcumin affords
effective  protection against amyloid
fibrillation in insulin. Food & Function
Journal. 2013; 4: 1474.

Liao JH, Wu T H, Chen W T, Lu Sh. Y,
Wang Y H, Wang Sh P, Hsu Y M, Huang
Y Sh, Huang Z Y, Lin Y C, Chang C M,
Huang F Y, Wu Sh H. The Comparative
Studies of Binding Activity of Curcumin
and Didemethylated Curcumin  with
Selenite: Hydrogen Bonding vs Acid-Base
Interactions. Scientific Reports. 2015; 04:
17614.

Mazaheri M, Moosavi-Movahedi A A,
Saboury A A, Habibi Rezaei M, Shourian
M, Farhadi M, Sheibani N. Curcumin
mitigates the fibrillation of human serum
albumin and diminishes the formation of

v

10.

11.

12.

13.

14.

15.

| T Sl 0 el oy (415795) eSS SEI L C(IT) ZN(IT) CU(I) slagSleaS 5 itasuie g 408

&b

reactive oxygen species. Protein & Peptide
Letters. 2015; 22: 348.

Miura T, Suzuki K, Kohata N, Takeuchi H.
Metal binding modes of Alzheimer's
amyloid B-peptide in insoluble aggregates
and soluble complexes. Biochemistry.
2000; 39: 7024.

Hongsprabhas P, Barbut S. Effects of N-
ethylmaleimide and CaCl2 on cold gelation
of whey protein isolate. Food Research
International. 1997; 30: 451.

Kondori T, Shahraki O, Akbarzadeh-T N,
Aramesh-Boroujeni  Z.  Two  Novel
Bipyridine-based Cobalt (I1I) Complexes:
Synthesis, Characterization, Molecular
Docking, DNA-Binding and Biological
Evaluation. Journal of Biomolecular
Structure and Dynamics. 2020; 1.
McFarland J, The nephelometer: an
instrument for estimating the number of
bacteria in  suspensions used for
calCulating the opsoNic index and for
vaccines. Journal of the American Medical
Association. 1907; 49(14): 1176.
Kannappan R, Gupta S C, Kim J H, S.
Reuter , Aggarwal B B. Neuroprotection by
spice-derived nutraceuticals: You are what
you eat!. Molecular Neurobiology. 2011;
44:142.

Gupta S C, Kim J H, Prasad S, Aggarwal B
B. Regulation of survival, proliferation,
invasion, angiogenesis, and metastasis of
tumor cells through modulation of
inflammatory pathways by nutraceuticals.
Cancer and Metastasis Reviews. 2010; 29:
405.

Fu Y, Zheng S, Lin J, Ryerse J, Chen A.
Curcumin protects the rat liver from CCl4-
caused injury and fibrogenesis by
attenuating oxidative  stress  and
suppressing inflammation.
Molecular Pharmacology. 2007; 73: 399.


https://www.sciencedirect.com/journal/food-chemistry
https://www.sciencedirect.com/journal/food-chemistry
https://pubmed.ncbi.nlm.nih.gov/?term=Uro%C5%A1evi%C4%87%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nikoli%C4%87%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gaji%C4%87%20I%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nikoli%C4%87%20V%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Dini%C4%87%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Miljkovi%C4%87%20V%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8868220/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8868220/
https://www.nature.com/srep
http://amfi.ir/article-1-97-fa.html

[ Downloaded from amfi.ir on 2025-08-02 ]

R RPN PRI

Synthesis and identification of Cr(I1), Zn(I1), Cu(ll) nano complexes with
curcumin (turmeric) ligand and their antibacterial properties

Nilufar Akbarzadeh -T*1, Najme Rezaei'

1- Department of Chemistry, University of Sistan and Baluchestan, Zahedan, Iran

Abstract

In this research, three nanocomplexes of Copper (I1), Zinc (1) and Chromium (1) ions with curcumin ligand have
been studied. Nanoparticles were prepared by ultrasonic probe method and then identified by hydrogen nuclear
magnetic resonance, X-ray scattering, ultraviolet-visible spectroscopy, Fourier infrared spectroscopy, and
scanning electron microscopy. The infrared spectrum studies confirm the bands related to the functional groups
of the ligands in the structure of the complexes. The studies obtained from the ultraviolet spectrum confirm d—d
electron transitions for metals as well as n — n* and n—=* intra-ligand transitions. The images obtained with the
help of scanning electron microscope showed that the particles have a uniform morphology. Calculations based
on the model reported the size of the particles to be less than 100 nm, which is a proof of the preparation of
nanoparticles. Finally, the antibacterial activity of the complexes was investigated. By comparing the obtained
results, the antimicrobial activity of curcumin ligand was confirmed and it was also found that the antibacterial
activity of curcumin increased with the formation of nanocomplexes.
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