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! Curcuma longa (Turmeric)

2 Microwave Assisted Extraction (MAE) *d-DMSO
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'HNMR Spectral specifications

Curcumin structure

3.84 (6H, s, OCHs)
6.12 (1H, s, Hy)
6.75 (ZH, d, HZ.Z‘)
6.84 (ZH, d, H6.6‘)
7.17 (ZH, d, H5I5')
7.25 (ZH, d, H4|4')
7.56 (ZH, d, H3I3')
9.69 (2H, s, OH)

Hy Hs o o Hy' Hy'

j—-ezﬁ

Figure 1- (A) Purified curcumin solution, (B) Gold and curcumin colloidal nanoparticle solution

0095 555 9 Yo (Gigls O3 93 Jgloo (B) o all (aosS 95 Jglome (A) - JSWo

1.5+

Abs

1.0\

0.5

300 400

500

600
Wavelength (nm)

Figure 2- UV-VIS absorption spectrum of gold nanoparticles obtained in concentrations of 1, 2 and 5 mM gold ions
and 1 mM solution of curcumin

Yoo o ) Jslomo g Mb layer ;Yoo o 0 9 Y o) CBCle 3 dbols b 3 il UV-VIS s cinb - ¥ JSUS

(095 395



O IS T Cadlond (a1 9 (5095 355 bauwgi Mo (GudplS’ 1393l S s

Mo @) 56 (giglgdre 9 IS ojlul s (ol
PoSwgySen bawgi ()3 peal sla e, I edd i
PyaS wyyr 0D odlawl SEM 9 TEM L,’.SML‘SJ]
JSiss Sl (£ JS5) SEM ygai 4 (0 JSU3) TEM
VA 5:S5ko b o3kl 53 5 (59,5 g b )5 g3k
Al (oo Jragl

(05 335 Mb 1395 lamm| Bl polgs -

5o oo 4 ol )3 age 5 T (sla SIS0,
IV S o slal 1) Sl dlge 13 Cgllaol lyuss sl
o ol e JKosly s Ul S (oolge 1 edlazul
Ji 3 sSUs Jelse 315 1, (lié slmonygl b 5 ons
(055355 Lawgs DPPH Sl JISial, i (bl
€35 518 ey 2)90 BHT g (30098,68 =3 &l 353l
Myt 53 3550 dga (V JS3) Sl glifogas o s o5
& wiges 5l bl i) RSCs% amwlxe 3 RSCY%
aS 13,5 asude (1S o wds | ol LISl Zoe
sbee 5 (e )55 sl BHT Jglomo i
YA/$ 5 VY/0 &5 pg.mI™ o RSCsp% L (yosS 558
OesS )5S Jsle 5 epiier BHT Joloe W il e
dlio cpl )3 1) eS8l ol i o yteS
Pl S3te el g5 4 sl Jlasl 5
33,5 o o)) SlansST l

$U 5 YA (esS)sS 498 Jdsd jo) opole b
ond o3y Linled ¥ USS 3 YB 085,55 —Mb @3
byl 4 baye VYD CM™T oSy 3 ol
oy als 4 Jate CHy (p)S o3l Loy 09,5 (oded
S 055 S 5] & bgye VFFY om?
C-O Wgy it il dy bgsye WWe¥ CM™? zgaso
iyl a4 bgye YFFe em™T Sy g Silog,l adls
Pavia et al., ) u)ly Jolaidl Jos OH 05,5  iuiS
09)5 & bype Sy ©ad (il 5 sbul> (1996
YEVe o VEFF oM™t 4 cuyn o Jet OH 5 Jse)S
@ Jog)S 9 Job OH (dlangs & ano (0 LS
P OMS Sl ined g odiay (ialS Jelge lgie
93l 5l 0l gl Sl (09858 Lawgs Mo )39l i
Al oo dig23);

S ol i YL b )S b e
3 5555 o Mo gl Jlian 5L e
solailan 1535 oslizl (XRD) LSyl axsl Lily Lo,
2 me Sy 939 oads odb L ¥ ISS 0 oS
3yl Gl gillao) VIV o S¥/0 FE/Y XA/ Lo
VY Sl 3l Gl bl & bayye (PSS
a5 el odimd L & cawl YVY 5 VY. e
Krishnamurthy et ) wib o (FCC) 5 0539 (250
(al., 2014

o o b 91,3930 03101 9 (559798 p0 Cymrd —

% Transmittance

‘Wavenumbers (cm-1)

=}
>
2

Figure 3- FT-IR spectra of curcumin (A) and gold-curcumin (B) nanoparticles
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Figure 4 - XRD spectrum of gold nanoparticles synthesized by curcumin (A), standard XRD pattern of gold
nanoparticles
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Figure 5 - TEM image of gold nanoparticles synthesized by curcumin
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Figure 6- SEM electron microscopy image of gold nanoparticles synthesized by curcumin
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Figure 7- Concentration chart against RSC% to measure antioxidant properties
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Introduction: Gold nanoparticles can be used as a protective compound in the packaging of
nutritionally valuable materials due to their non-toxic effects on humans and high antibacterial
and antioxidant properties. Other applications in the food industry, such as the construction of
sensors to identify the remnants of hazardous materials from agricultural and industrial processes,
are conceivable for these materials. One of the methods of synthesis of these nanoparticles is the
use of natural compounds due to reducing the side effects of chemicals, a new approach that in
recent years has been referred to as "green chemistry".

Materials and Methods: gold nanoparticles were synthesized using curcumin purified from
turmeric as the main source of this compound. The synthesis process was investigated using UV-
VIS, FT-IR spectroscopy methods. The structure and morphology of the nanoparticles were
performed using XRD spectroscopy and TEM and SEM imaging. The antioxidant properties of
gold-curcumin nanoparticles were evaluated by DPPH free radical scavenging method.

Results: Au-nanoparticles were synthesized using the green chemistry method using curcumin
purified from turmeric in the form of a cross and cubic crystal structure of filled funds with an
average size of 9.80 nm. Antioxidant studies showed that the free radical scavenging ability of
gold-curcumin nanoparticles was increased as compared to pure curcumin.

Conclusion: Curcumin as a natural compound with antioxidant properties has the ability to
reduce gold ions and convert them into nanoparticles, and due to the use of these nanoparticles in
the food industry, this method can be used as a green, inexpensive and eco-friendly.

Keywords: Antioxidant Activity, Curcumin, Gold Nanoparticles, Green Synthesis.
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