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Abstract :

Nanotechnology has revolutionized various aspects of our lives in the modern era,
where gold nanoparticles (GNPs) are at the forefront of the "nanotechnology revolu-
tion” because these particles possess a variety of unique beneficial properties that when
harnessed and dealt with effectively will lead to To develop materials that can be used in
various applications in the fields of life, where green manufacturing is an important tool
to reduce the destructive effects associated with traditional methods of manufactur-
ing nanoparticles that are widely used in the laboratory and industry. This study aimed
to prepare an aqueous extract of watercress plant (E. sativa) powder, which appeared
greenish brown color tending to dark brown in the first minutes of extraction due to the
concentration of sugar compounds in the solution. The color changing of the aqueous
extract from greenish brown to reddish brown color after 20 minutes of adding it to a
solution of gold chloride AuCI3 at 45 ° C attributed to the formation of gold nanopar-
ticles as a result of the interaction between active secondary compounds in the plant
extract with gold chloride salt for the reduction process of gold chloride particles to
gold nanoparticles.

Keywords: watercress plant, gold nanoparticles, Green synthesis of Nano .




M 8Jol5sLmuuT 0 i 220 ywlie Juclowwl > i

dygill co Ml Slogwad pas Ul guuaill

2050 3g0200 glode oo J._EQJ.?JI&L!JpI.\a'luJLgJ { 110

& 1l e Leleall slasIl sl 5 01 e Yo
s (2022 05,515 Chopra) _5lesSJl
iJbs st a_ij;u\awfb@{@mﬁ\
Jo3T iSO (gu il  slaSl anadl s
i g i Al ety & ) 5 | S
o o (2022 05,515 Ahmed) OL.Y!
Sl oY1 aiadl) § AU oyl
(Ag NPs) izl 3 (Au NPs) Caddl s & 5Ll
et 5 (CuNPs) ulowidl s (PANPS) o 50331 5
e el OF o (Fe NPs) ol 515
JSLma JLABLAYL ALY 05 o s
(5 aa | Cind s il 5L
Lo lle s Wl Wi stall d) Bl
P oY el 0L ¢ SheSI) sl
Ying) s idexe ola ey g i &y LSBT
ey ol zel W (2022 (0,515
Ll pleal Bl gl i a5 5 oDl
E (2022 005,515 K0) dasddl ) yonnll dw
8 all jaslad] I3 Oslall s Ccondllun
LS aS el Sl ao sl 5 Olaalll s 45,018
Yo el Sl 5l ol s oo ot | S e
LS I S eyl ol a3l
8IS Lo sl s Coedly 3, WG 5 (6 =Y
SVl e dall (G eldbund oy L s
b coaddl Ol 2 065 Ledis ol
el Al sl el 55 OY ol e i
Gou, s(Amina s $LJL Lgame= GV b caled
Laad) 4 S ol paens L Le (2020
o2V e i35 L d Ll ol LN
Bl 2 sl e asid Ul olld| slisly
plaa I Je (ol b adasy Jamndl e a5V

:doadol
o= el eS| Ul e

Gltin s U 55 50 ¥ 55 555 5 5 Lme s Lol 5 Lalaal
31yl s Bl s s o oS A L) Uipdo s
Oslall ST Al i sl o1 U el 3 o
Naikoo) (eL>Y1 o il sl 415 medl 5l 4L 5
gl g padlldn (L (2021 005,51
idas M5 eall UV Jodiad iagoslsl 2 =Y
sl oled) aad il Gl
A5 celually ol § sl o dodsu
Sl ) il SLIV Slleadl o sl o5
Oslall dalSY 2l ol (2D el
iadl ((Auw) coaddl JU fow del ol il
S ansTs ((Cu0) bl uusT «(Ag)
wlabidl ol 4 S olwal) [(ZnO)
DU 553 LSt o5 S5 e o a Y a Ll
£ U] -S5[S FONCN [ U VPP SOE S |
«oldo s sl JLl e Le)
ol 528 (Sldoad Y5 el s el s A1
Lol s 8 iage wlyde iakaily JI 5]
(2020 05,515 Hue 2018 ¢33 515 Singh)

Aokl 3 gl s B e 2 501 5Ll pr
G itibly clally el e YL
3 Ml 3 e Lo s o B I LAl S 5 my
ool Sty i U oLl s oy 5L
PR ICIP (S [F SN/ SO R
=i ﬁmv]jcwg)\¢j4ﬂ\psam
din gl izl Lol JSL2LI (5Ll
Sl Olpd piad g 5 ol
Ll olalsr I pnse s I ol




dudlyell deoladl-dyuil d s - duolellg dygu il Sluwlyadl ddoo
m J{ 02023 ng__gi-él__x__'nJng_Lc-dngI.)J;_z.nJl-ugJ_aLQJIg.t,_iL"UI.m&_JI
w 1000 (2022 35,575 Ko) el 3V 5l aslall
0.00]1= X Ir—=10 \c—u’; e
303.33 60

W=0.0181998¢

ol 5lS (e 0 £0.0181998 L3 o5
Jgmardd SU Y1 o550l sl s s 60
o alr 1M 55 7o oadll 515 Jpde Le
plas

i sl caddl Sl (g g piad] 4
ol Sl il o5 (PR ==
iyl Gy e Aol el L4 S
= S (2022 ¢ 515 Mobaraki) izl
s Aol S Galbe Wl s e 10 -5
1S el s d e s J0 60 as
)l A il e ) b s
303J_L°r453,\J_>a_?).w_;ps_la;;Ai\s;\)_&\
JHS e 5oll U1 Ll e Do sl el ¢S
o= S U oadll Sl oLy e
el U, IS J sl e e 100 5 LY
olezel o ) odhsl ool g La 155 5
olwldl o ds koS

Slemr e JSI Ll 815 ad 5
st o5 gl ksl s g sl ol
ol ol o e JSI L2 5 S 5 oS
o) Sl e A LS G g
1.5 ¢ 0.5) gV 2y asn Lauall a_;jsu\
Ol | Ciid (,_:*51 el (Jo /prde 3.0
35U (e 055 Y1 & s o5 L nad dny & L)
Al sl s e T S odel e (5 5L
oLl Ulowiad ek 5101 o 5 3l
sl

:Joell Gilpbg slgall
j&?}\ol_gcev_ﬂ&.;w!aw!teﬂ
Jshl e I sl 3 =Ll Bl WY
bl dsdl |5 e Uit a st 1552202

el I el il 2 bl [ il

o= i A old SU jabeld) el 2
plial o Aol S el uad
(2022 05,515 Ramazzina) idadl is L)
DY e UL Ll oY1 e o b e
B i gy el s e o
(o= 50) b o LIS 30l L+, 4
(J=s500) a2l 8,50 3 Lgnd s L
.c)l_;ﬁg’ﬁ\@)_:.wu\o_»(tj_»ZSO)J_o@_:%—
izh Sbepla @ ) el uwy
T S5 A3 30 8 Ay ke A 53 45 8]
o=, Whatman =2 5 3 55 eIl ol
e Ol s 45| o Lo s de a2 ¢
LY aelasenl Chu.

B S UESTY LJIP S P S
Gold caddl u) IS J p A2 o s (IMM) ;S 5
P Y AV 056 plase o chioride

W 1000

M.wt \%
05 5! :(Weight)
e 41035 (Molecular weight)
* ("?“"L‘ : (Voulme/Liters)
ImiliMolar = 1000Mm
M.wt AuCl, = 303.33
V= 60ml



M 8Jol5sLmuuT 0 i 220 ywlie Juclowwl > i

dygill co Ml Slogwad pas Ul guuaill

2050 3020 glode e, J._EQJ.?JI&L!JpI.\a'luJLgJ { 112

ol Sl (=S e el Jol S
G\S oVl gy madl e 5 4 sl
Tl 3 e G AU ezl oy L(2) YT
D3da pseeal e (2022 05 55 Dalavi)
4o, 5IS 5 Saussurea obvallata (gl Lawdll LS
o Ul caddl Ol ] o2 cadl
O3 515 Mobaraki) i_wl,s ey GlJiS,
=l ol slasls Bl paseul gl (2022
) Ol s Nasturtium sp 2
Sl e el et =T sl e i SN
Ol &> (2021) Oy =y Hassanisaadi >l
CJL_TSO_AM‘:\_&);LJ\Y_AJJ\CJMO}—‘
Hy- CZ:.:_..l\ <S5 Thymus vulgaris s ;I
N ssbs Al e 35 43 grophila auriculata
1S edam i Ul ol o) s 3 LA
;ngfﬁu;%;*ﬁdugsv\LgApugag-L%;
Surface Plasmon Resonance cb_,.J\ O 550
Lo 03l Lamy G Gl sl odn ot
O3l ol Ul J g £ s U5y Cadll

=l ekl I

(20271

03 =15 Hassanisaadi)

s Lo lg ad Gl

W wlalsendd i el asladl 1
U el L1 0T (1) s mstedl o g
= O 140 (E. sativa) o 2 ols & el
e AV GBIl 8 sl N ) ey a2
G LS SUS 585 L oS
Ao o Tl s s S L o J o
(2021 04,15 Martinez-Zamora) g ge s
Slalis s g 51wl s J sV
b S LIS Sl e 6 5T 5 AL
(2022 03,515 Zondo) a3l I 0, UL
Ll pee U Ayl s il
(2022 cLUJ_S-T) Ma; 2022 cQjJ_ﬁ-T)Pignata)
)6 me 55 b 5 A0 ns Iy s
s L VI S A I LS e 55 5
Slabiad) G5 SV O e Loa
oAV Sl 3515 sl e o b AW
RO P PRCH BRBE PRI CN CRUNWEL g PR U

L ol idly
o Ul coadll Sl a5 nead 2
ol Olnd (5t piadl s <, gbl
s A ol S el i e 2y U
)jﬁwéu\ngﬂ\w\&jb
i, IS e U asla] (e 235 20
e 05U i iy e 45 Ay AuCl,
1S5 e ol 1O sl 1o
Vel sWlols Hoube el &g Lo
L a0l 1S ke oo LA bl
rddl IS S IV s 50k
Gl a1 as gl ceaddl ol



dublyoll doolall - du il s - duolellg dugu iUl Glwlyal ddoo
113 J{ 02023 Joli-8luodl pg Le - Jgll alaadl - ggyuinellg ALl

(E sativa)g}ﬂcal,ﬂjulMJL@JIQ_,M,@EI(T)J&Z
PN 0 S ol 1 S a0 A
Lol e ezl o1 A 3 U palseldl o4l B

calll S W ails) s (. Sativa) poe Al S palscal) Jledl Gl ehll (2) JSa
A S ) e 25555




M 8Jol5sLmuuT 0 i 220 ywlie Juclowwl > i

dygill co Ml Slogwad pas Ul guuaill

2050 3020 glode e, J._EQJ.?JI&L!JpI.\a'luJLgJ { 114

T.; Hsu, Y. J.; Chang, D. C. and Hung, C. F.
(2022) Pharmacological Role of Functional-
ized Gold Nanoparticles in Disease Applica-
tions. Molecules, 27(5), 1551.

8) Ramazzina, 1.; Lolli, V.; Lacey, K.; Tappi, S.;
Rocculi, P. and Rinaldi, M. (2022). Fresh-Cut
Eruca Sativa Treated with Plasma Activated
Water (PAW): Evaluation of Antioxidant Ca-
pacity, Polyphenolic Profile and Redox Sta-
tus in Caco?2 Cells. Nutrients, 14, 5337.

9) Mobaraki, F.; Momeni, M.; Barghbani, M.;
FarasatiFar, B.; Hosseinian, S. and Hosseini,
S. M. (2022). Extract-mediated biosynthesis
and characterization of gold nanoparticles:
Exploring their protective effect against cy-
clophosphamide-induced oxidative stress in
rat testis. Journal of Drug Delivery Science
and Technology, Volume :71, 103306.

10) Martinez-Zamora, L.; Penalver, R.; Ros, G.
and Nieto, G. (2021). Substitution of synthet-
ic nitrates and antioxidants by spices, fruits
and vegetables in Clean label Spanish cho-
rizo. Food Research International, Volume
139, 109835.

11) Zondo, B. Z.; Sadare, O. O.; Simate, G. S.
and Moothi, K. (2022). Removal of Pb2+
ions from synthetic wastewater using func-
tionalized multi-walled carbon nanotubes
decorated with green synthesized iron ox-
ide-gold nanocomposite. Water SA, vol.48,
n.3.

12) Pignata, G.; Ertani, A.; Casale, M.; Nifiro-
la, D.; Egea-Gilabert, C.; Fernandez, J. and
Nicola, S. (2022). Understanding the Post-
harvest Phytochemical Composition Fates of
Packaged Watercress (Nasturtium officina-
le R. Br.) Grown in a Floating System and
Treated with Bacillus subtilis as PGPR. Jour-
nals Plants, Volume 11, Issue 5.

13) Ma, X.; Ran, J.; Mei, G.; Hou, X. and You,
X. (2022). Cloning and Functional Analysis

: @2150J1

1) Naikoo, K. A.; Mustageem, M.; Hassan, .
U. H.; Awan, T.; Arshad, F.; Salim, H. and
Qurashi, A.(2021). Bioinspired and green
synthesis of nanoparticles from plant extracts
with antiviral and antimicrobial properties: A
critical review. Journal of Saudi Chemical
Society: 25(9): 101304.

2) Hu, X.; Zhang,Y.; Ding, T.; Liu, J. and Zhao,
H. (2020). Multifunctional Gold Nanoparti-
cles: A Novel Nanomaterial for Various Med-
ical Applications and Biological Activities.
Front. Bioeng. Biotechnol, 13 Sec. Biomate-
rials.

3) Singh, J.; Dutta, T.; Kim, K. H.; Rawat, M.;
Samddar, P. and Kumar, P. (2018). ‘Green’
synthesis of metals and their oxide nanoparti-
cles: applications for environmental remedi-
ation. Nanobiotechnology: 16 (84).

4) Chopra, H.; Bibi, S.; Singh, I.; Hasan, M.
M.; Kham, M. S.; Yousafi, Q.; Baig, A. A.;
Raham, M.; Islam, F.; Bin Emran, T. and
Cavalu, S.(2022). Green Metallic Nanopar-
ticles: Biosynthesis to Applications. Fron-
tiers in Bioengineering and Biotechnology,
23(7):102983.

5) Ahmed, S. F.; Mofijur, M.; Rafa, N.; Chow-
dhury, A.T.; Nahrin, M.; Saifullslam, A. B.
M. and Ong, H. C. (2022). Green approaches
in synthesising nanomaterials for environ-
mental nanobioremediation: Technological
advancements, applications, benefits and
challenges. Environmental Research Vol-
ume 204, Part A, 111967.

6) Amina, S. J. and Guo, B. (2020). AReview on
the Synthesis and Functionalization of Gold
Nanoparticles as a Drug Delivery Vehicle. Int
J Nanomedicine, 15: 9823-9857.

7) Ko, W. C.; Wang, S. J.; Hsiao, C. Y.; Hung, C.



15 ||

dudlyell deolall - duy il a5 - duodellg dygy il Sluwlyadl ddao
02023 Jglui-dluadl pg le - Joil aloall - gguinellg ALl

of NoMYB60 Gene Involved in Flavonoid
Biosynthesis in Watercress (Nasturtium of-
ficinale R. Br.). Journals Genes, Volume 13,
Issue 11.

14) Hassanisaadi, M.; Bonjar, G. H. S.; Rahdar,

A.; Pandey, S.; Hosseinipour, A. and Abdol-
shahi, R. (2021). Environmentally Safe Bio-
synthesis of Gold Nanoparticles Using Plant
Water Extracts. Nanomaterials, 11(8), 2033.

15) Dalavi, P. A.; Jayakumar, A.; Thomas, S.;

Prabhu, A.; Anil, S.; Seong, G. H. and Ven-
katesan, J. (2022). Microwave-Assisted
Biosynthesized Gold Nanoparticles Using
Saussurea obvallata: Biocompatibility and
Antioxidant Activity Assessment. BioNano-

Science volume 12, pages741-751.






