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UNANED

M9ideiiingUIzasdiile innsdunsgieyniauilumaniidsanmeilisuuss Anvaudimaedideitdnduas
q‘m%“md%aﬂwwiuﬂ’liﬁwua%aaaizLLasmﬁ(?ﬁUL%aLLUﬂﬁSEjd@IiﬁLuqué nwud anunsaduasizieuniauiluneduas (C1)
wén (C2) wazdiniia (C3) ludwiazanslevusaiifeulduandnluosifusiiigais 78.82 81.11 uaz 55.01 % Han13Anw
feLA3es SEM nuin dnwaizveseymanssunsuluidunssnay drumdnuazdnifaunluiidnvus fuguidunszaed
aiiaue daugndnisiueyyadassy DPPH wuin synanesuasunluiivszdnsamlunisduoyyadasy DPPH gugn
sosanAe sunamanuariniiauily dwsunisdueyyadaszmaiia FRAP wudn dunus Dimethyl glyoxime (DMG
v3e L1) oonguslidfian daunesunsdignidniign dmiugninisiuwuaiienelsaluiysd wuil C1 way 21
UszAnsnnlunisiuuuadiests 4 vlia fe B. cereus Staphylococcus aureus Salmonella wag E. coli l#dfianlavi

ANYRUINNTEUS1RR85EMIN 25-30 mm satiuraannsIdeluasalfadiuselevdsarnisunnduasindudusgiads

ABSTRACT

The objectives of this research study were to synthesize nanoparticles by using chemical processes with
mild condition and to study physico-chemical properties and biological activities in terms of antioxidant properties
and antibacterial activities that cause disease in humans. It was found that nanoparticles could be synthesized by
using warm solvent as copper (C1), iron (C2), and nickel (C3) nanoparticles with high percent yield 78.82, 81.11, and
55.01% respectively. The result of the study derived from Scanning Electron Microscopes (SEM) showed that copper
nanoparticles are in round shape while iron and nickel nanoparticles are in needle shape/monoclinic shape with
regular dispersion. Regarding antioxidant properties of the nanoparticles after employing free radical scavenging
DPPH technique, it was found that copper nanoparticles possessed the highest efficiency, followed by iron and

nickel nanoparticles respectively. Regarding antioxidant properties of the nanoparticles after employing free radical
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scavenging FRAP technique, it was found that the best reduced substance changing from Fe’* to Fe** was
Dimethylglyoxime /ligand (DMG/L1); and copper possessed the lowest antioxidant properties. In terms of
antibacterial activities that cause disease in humans, it was found that the C1 and C2 nanoparticles possessed the
highest antibacterial efficiency against all of the four bacteria: B. cereus, Staphylococcus aureus, Salmonella, and
E. coli with mean values of clear zone between 25-30 mm. Therefore, the present research study has contributed

in establishing copper, iron, and nickel nanoparticles with DMG reducing ligand obviously warrant further

investigations for establishing their therapeutic utilities

AdAy: audamaniigaldnd nageugnsmedinim arsusenaulavelawiialnasenduy suniAuly

Keywords: Physico-chemical Property, Biological Activity, Dimethyl Glyoxime Metal, Nanoparticles
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mi‘ﬁwmwmﬂuﬂuLﬁwﬁuashwimﬁaqLLaxﬁfU’J’u
it funuwluinusssrfuinniu §ideTaftumnuddy
AuNTdLATIERaIseuN1ALIlY Tnen15t1ans Dimethyl
glyoxime (DMG) Lﬂuawﬁﬁauﬁ’mmwiuﬁaﬁﬁyuﬁﬁagq
annsaUsullasussduszneundnlunssnSososneuuas
annsaduiatuidenuaildeldun Tnensiiunsaadiu
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indevadlanznannsuazivin unisnaunauosfnug
masuulumansuarulunalulad Jeagldndn e
yumeynmegluseiuulu ndsnduilunageuantd
n1ARAENd (physic-chemical properties) LLaSZ’,]‘V]%“V]N
F201 (biological properties) lun13@1udowuaiise
Escherichia coli, Bacillus cereus, Salmonella, W ag
Staphylococcus aureus Taginaia In vitro waginly
mﬁauqméiumiﬁma%a@aizﬁwl,wwﬁﬂ DPPH (1,1-
diphenyl-2-2 picrylhydrazyl ) kag tnAllA FRAP (Ferric
reducing antioxidant power assay) Tupde] watildannnns
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WeazlailuilusuinislunisWmuiaiseongninis
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Tun1sdnwilsalunywd dniuasiiviAsugia nasnlu
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onHuN15IY
1. msdaasziians Stunousiel

1.1 nN158d9LA512% C1 (Dimethyl glyoxime +
CuCl, + Phenanthroline hydrate) aza18@15 Dimethyl
glyoxime 1 mol Tu tennuea (10 ml) waLfis CuCl, 1 mol
azldasazatefifiidifondu \iu Acetonitrile (20 ml)
97nfuLAs Phenanthroline hydrate 1 mol ua1u35u
Audaluiedesniu (Magnetric stirrer) wiavilingniin
asdstoudietesiunisanagneuvesndewaniaydves
ansdadeuaiimnuaoslau andusrldansazaneiida
Feala Marlunisnau 3 $alus easunaiiidinue
NUIN @SLAANITANALABUY FINTBIFITAIUATLAIWNTBY
wes 1 udniulilugamailivies 3 Ju Fufuansdeialilu
Vacuum

1.2 n1589LA512% C2 (Dimethyl glyoxime +
FeCl; + Phenanthroline hydrate) azanga@15 Dimethyl
glyoxime 1 mol Tu tevuea (10 ml) waaiu FeCly 1 mol
azlfansavarefifidividesdou (Au Phenanthroline
hydrate 1 mol U¥uaanméaluiadosniu annduasle
ansazaneiifidwnawnudy THaanlunisnu 3 $alus dleasu
nanditviun nuasianisazanslusvhasateiduet
7 Suhansusznevitlglssimeuiaiald 2 Yu Sufvans
P RIAN

1.3 N15839LA312% C3 (Dimethyl glyoxime +
NiCl, + Phenanthroline hydrate) aga18&15 Dimethyl
glyoxime 1 mol Tu tonuea (10 ml) udifn NiCl, 1 mol
szldarsazarefidivdecsay 1Au Phenanthroline
hydrate 1 mol Uumanudaluiaioanau arnduasle
arsazarefiddunaunnudy MWnailunisniu 3 $alus e
Asunadismun nudn @rsinnsazansluiinazanedu

98197 Fahansuseneuilalusemenianiald 2 Yu Fafu

AR08

A a '3

2. MIWTENFI0E1 N IATIZIAI8LAZDY SEM
1AgN1SAAAIDE1IUULNUINAI8E79 (stub) AlY

wiun1aemtn wadtdegisluatunessisiaias lon

sputter (8%a Balzers, model SCD 040) mﬂﬁ?uﬁﬂﬂdm@

#e SEM (Bte JEOL, model JSM-6400)
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3. N1INAgaUAINEINITATUNITHTUEYYADATE VDA
9819

Tnensinienaisazaneifienaaauauaansaly
n1sAueyLaBaTElags DPPH assay fawUasain Mokbel
and Hashinaga. (2005) &3 UnldinAn1saanduLasves
miazawéf’;am%d SPECTRONIC 20 GENESYS ﬁﬂ?’m&l’]’l
Adu 520 nm Tagdnananuidududiludinnuidudug
WeruamAwUafidus Radical scavenging
4. n1snadauANaINIsalunIshituayyadastlngis
Ferric reducing antioxidant power assay (FRAP)

Tnensnienansazaneifienaasuanuaninsaly
n1sAtueyyadaszlaneis Ferric reducing antioxidant
power assay (FRAP) #inliUasa1n Benzie and Strain (1996)
Imﬁwmﬁlé’mﬂms’ﬁ’mﬂ"]ﬂ’]ﬁ@ﬂﬂﬁuuaqﬁm’mmmﬁu 593
nm luiisurunsmanassuiiadaanauduiussening
AULNTY lron (L) sulfate solution fuAINISRANGLULES
Tnenisiadenansazans Ferrous sulphate fimanandudu 1
mM Tneds FeSO, .7H,0 $11310.0279 ¢ azanederiindu
10 ml ﬂﬂﬂﬁﬂﬁ’]ﬂ’]‘ilﬁ@ﬁ]’]ﬂﬁ’]ia%a’m (Dilution) 1¥uA
udu 100 80 60 40 20 ppm ANEIFU LSS
1n55 1 wdTnA1NTgAnFuLANiANEIIAGY 593 nm
ntuthAnsgandunasdléluadansmunsguiey
AULTNUY
5. AISNAFBUANEINITOIUNITAIUNITRTYLAULAYDS

a
LUANLIY

a A o

Wanuaiiserdrunldlunisneasugns lawn

Escherichia coli. Bacillus cereus Salmonella W @ ¢

[

Staphylococcus aureus. JTunDUAIL

HaC CHs
HO\N/>—<\N P
DMG

1,10-Phenanthroline

5.1 Wndeimieuliindsuy Hot plate fifiems
Aeadent lagld Cotton bud Teinidedaeiaies autoclave
WA 15 WA

5.2 WsguaIfogslngds C1, C2 uag C3 0.02 g
USuUSuImsA1e Dimethyl sulfoxide ag Methanol

5.3 Yinansiiegsldaseaninuininsauia 10
ml finnududusasiold

AMUUNTUY 0.618 M USH1ms 5 ml USuUsuns
Wu 10 ml

AMUTNTY 0.825 M USu1ms 5 ml USuUSuns
Ju 10 ml

AULUTY 1.031 M USu1ms 5 ml USuuSunns
Wy 10 ml

5.4 111 Paper disk 219UUUHLNTEANAMBEULHaY
ANUTNTUY LaTiUnansaza1usieee 20 pl 89Ul Paper
disk lunsiazarududu wdni Paper disk viuliludidn
wasfituaadng Wunan 2 Flus arnduthunnsuuied
wisnl 3 sdumuenudutuiismunlSluded (3)

5.5 dnioluvuigumde TunsdvosuuniiFeld

gaumnd 35 °C Wuiaan 24 Falus udrindalunaiununig

9 U

a a

wSAULe (Clear zone)

o

NAN15398

1. NANTHALATIZHE1IA20814
ihnsdanneieunauilulavelagmaianiadl

fifdunusndnidu Dimethyl slyoxime Aunungaeidu

Phenanthroline Tu Alcoholic medium ﬁqmwgﬁ 40 °C

mgItauasazangegeraiiles (UM 1)

HaC CH,

—

HO— N—OH
+ Metal chloride salt —— M /

N
$ 7\

JUN 1 msdueseiuaglassainevesanseuniauily Dimethyl glyoxime (DMG)
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2. namsaneanUAnwalildWNand
autRmaniiailandfiddayvesasusznou il
Wudunud Téun Dimethyl glyoxime Safnunaldu L1
LaransUsznaudadeusymInsaunusMaN v Cu, Fe uway
Ni I C1, C2 uay €3 ansuszneuiidaunsesiliaziia gas
luana auaeunal Wesiduivessinedlsenay uay
Wosifuraomdnsuaiuanaieiu (n15799 1) Feansd
FupseRlaivanue ¢ vin sundustaseioludl fe
a5 L1 Fadudunuadildainnisdaasizid DMG dieians
L1 wnmsuinaiulane Cu, Fe uag Ni aglaaisndnsdoan
$1uru 3 viia Fermualiifuans C1, C2 way C3 ﬁ?fqﬁ;m

aRLial ave9ans wavauUinsazareludvinazans

A15199 1 aulRnaaiildealdndvesasusenauiingna

HanIsAnwINalIana warn1TIAIILRaTNL
INNSENATIEN Wornsdunsieiudidindndusiinlamn

° '

ATUIATNANERSB8aY (% yield) wNUINA1TAI08199Y
fidmandnsosazuinnit 50 % Julunnvdinuazansiid
Amanan WndigaAoans C2 efiansannaanm i
turgwuiransudazvialaifanslafifdwandaiu 100 %
o1onnnndumeunafuasiiegisanserafinisssme
wazgadslududievilvAinandnlafia 100 % uav
vennidlefinsanfsnuiasiiediei 4 vineedue
Tuianauazsesddsznaufiuandnsfufidesaniransii 4

siaduarsengsiiniu (15199 2)

Trivial name Code Formular melting point (°C) colour solvent
DMG L1 CaHgN, 0, 242.4 Hula Methanol
DMG-Cu-Phen C1 [C16H16N4OACUCL,)] 345.1 Adenla DMSO
DMG-Fe-Phen (@ [CigH1N4Ox(FeCls)] 332.4 @ Methanol
DMG-Ni-Phen c3 [C16H16N2OANICL3)] 320.2 %ﬂmmv Methanol

m31eit 2 wnaluananaynsiassviansilsannisdanse
% C % H % N % O
Code % yield MW

Calc. Found Calc. Found Calc. Found Calc. Found
L1 75.89 116.00 41.38 41.20 6.89 6.58 24.13 24.16 27.58 27.62
C1 78.82 466.48 41.16 41.32 3.43 3.56 12.00 12.20 6.86 6.90
c2 81.11 566.30 33.90 33.86 2.82 2.80 9.88 9.78 5.65 5.75
c3 55.01 533.71 35.97 36.10 2.99 3.00 10.49 10.53 5.99 6.00

3. NANSNATIUANBAISTINNTUFIUINGT
anvagaun1AUIlunlaain SEM (Scanning
Electron Microscope) #u31 C1 #58 DMG-Cu-Phen 2u1a

aun1ALade 80 nm fdnvauzeunialuuuunsinay oy

Huiudungunszaefegisadnaus diu C2 (DMG-Fe-
Phen) fivwineuniAlRiey 692 nm uag C3 (DMG-Ni-Phen)
flvuneunaweds 69 nm fdnvarsudy lnsamzeynin

C3 fvunadnuagadiaue (U7 2)
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Y

C3 = DMG-Ni-Phen

JUN 2 dnvarduguinewesaisuseneu C1, C2 uaz C3 NNaeqanssAldiannsou

4. HAN1INAFBUAINAINITATUNITAIUBYYaD AT
1ng35 DPPH
Han1snAgauAINaIITlunISAUeYYadaTY
Y09e3M0e19 135 DPPH wanududesidusinmsdueyya
ez (% Scavenging effect) unan1ann1siufasen

S¥1I19815a¥a78 DPPH AUansdaAsiey lagina1nnsg

Aannduuasfl A, 520 nm Faidun1 Wavelength 7

a15aga18 DPPH anunsagandiunadlagedn dauuaInig

q

Aandunasesans DPPH wasuluuansdn ansflandfidu

aaa 1Y

woufoenTuaunlnen1siivitujiseiuaisazane DPPH

1nt DPPH free radical lasudianmsounioosnoudass
soly Fsanmnsndunnldainainisgandunasi A, 520
nm azanad wdhsndumdesidudnisganduna
Wasuludsiianinfuanuannsolunisiueyyadass

I9Nan1snAang (AN571993)

@

sEauANiuTuYetarsitagslun1sATueuya

da5¢ a1TanuAaINITRRRNgNIAIuBYYAdaTY LAty

< s

Woidudiias Ingianiz C1 (OMG-Cu-phen) tJuansiidl
U

Y

Re

gvigegauaziendiuiduduvesarsdiogiaiing
aruanansalumafuoyyadassiandiuiy
dletdhuduwanmean 1C, Fuduanududuves
asiegsiidauansalunisidneyyadasy DPPH
anas 50% Léua (115197 @) wazwuindunud (L1) 3
anuansalunsiueyyadaszlios uiileviinisaeuy-
wnatvawnuadielaeilanesauegiedssaniamlung
Fuoyyadaszazfintu flu asiegimiooyniaulud
Fuameiildlundiiuenannazesngriduuuaiiiedelse
yoauywdldndfionatestulsadug lidnfe Tnslans
Tsafflannnuiaineyyadase 1wy Anuddey ugiss

WY BATTEADANULNDNAY (51971 4)



MUY

MIEATINGNEERNS 1Y, VN 47 Laui 2

239

M19197 3 WANITVAABUNTANUBULATATEAINNINTIVIAMIEIT DPPH

absorbance 520 nm

substance Conc.(ppm) 5 3 X+SD Radical Scavenging activity (%)
100 0.739 0.699 0.714 0.71+0.020 27.100
80 0.732 0.736 0.748 0.739+0.008 24.932
L1 60 0.747 0.748 0.734 0.743+0.008 24.491
40 0.751 0.735 0.734 0.740+0.010 24.796
20 0.751 0.744 0.752 0.749+0.004 23.882
100 0.277 0.274 0.152 0.234+0.071 57.471
80 0.242 0.266 0.246 0.251+0.013 54.385
C1 60 0.272 0.257 0.273 0.267+0.009 51.482
40 0.266 0.264 0.428 0.319+0.094 42.044
20 0.842 0.253 0.257 0.451+0.339 18.209
100 0.407 0.365 0.424 0.399+0.030 41.715
80 0.405 0.452 0.406 0.421+0.027 38.450
c2 60 0.414 0.407 0.509 0.443+0.057 35.185
40 0.508 0.753 0.399 0.553+0.181 19.103
20 0.702 0.393 0.866 0.654+0.240 4.434
100 0.743 0.738 0.733 0.738+0.005 25.000
80 0.736 0.775 0.770 0.760+0.021 22.730
c3 60 0.818 0.829 0.825 0.824+0.006 16.260
40 0.874 0.872 0.872 0.873+0.001 11.314
20 0.917 0.912 0.903 0.911+0.007 7.452

M990 4 syauanududuvesansiegdlunisinueyyadasy

sample substance

ICso (Inhibitory Concentration 50%)

L1
C1
Cc2
a3

Ascorbic acid

785.552
71.608
107.338
203.793
9.545
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4 N
S
wn
S
xX
o —.
wn
c
S
g
£ o
[7]
2
(<]
o pm——
z
S
£
- L1 C1 Cc2 c3 Ascorbic acid
| IC50 785|552 71.F08 107/338 203l793 9.5145
\ J
Ui 3 maleuifiguanududuresasiegninianuaunsalunisiusyyadased Iy

5. HANINATFAUAIINAINITTUNITAURYYADATE TS
FRAP
Wieuransazaie Iron (L) sulphate Ntpdoutdu

AULTNTUANY 9 LT 100, 80, 60, 40 taz 20 ppm LUin

AINIIAANAULEINANNEIATY 593 nm AzliAIN1TRANGY

wasndirluadransuinsgiudimiunisiasien

a

ANLEsaluNIAueYLaBaTE (JUN 4)

4 N
Standard concentration

= y-=0.0365x + 0.0068

e R?=0.9893
(g
(o
o
<
(e
g E //

s £ /

€ o
= 3

1
[
&
. / —
& AT WU (ppm)

£

N\ /

JUN 4 NIIATTIUTILAASAINITAANAULAILAZAITNTUA1IAIBE1987T FRAP

6. NaN1ISNAdIUAINEINTTaTUNISAULUATILSe
(Antibacterial activities)
dletharsiduasziurazeinunndouluseau
AULTNTUFNE) 15U 0.015, 0.013 waz 0.010 M ilovaaeu
AMUEILITalUAIIAIUNISIIYAUTPU B UATIIS BT 4
SR 58; alawn B cereus, Staphylococcus aureus,
Salmonella wag E. coli diavarninuly 24 $alus a1unse

v

Tonguganisiaseiule

dansusazviinaziiuaiunisiasyivlaves

v
L=

wuaiiselaRausanududusuavidefiunnudududud
seiudpuunfideldnnd sty Feinmnisiudenuniise
IFanuinvesendudimsasyivin Aauisasediuls
98199 ALauREAUET Fea5RiALEINI5ARIULT
wuaiiSeldRfigade a1s C1 uay C2 darwanunsalunis

gengvslafng1 L1 uag C3 (5137 5)
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A15199 5 HANISNAFBUAIINENNTOMINITAULUATISE

Clear zone (mm)

substance Conc. (Molar)
B. cereus S. aureus Salmonella E. coli
Control - - - -
0.051 15 10 9 9
L1
0.025 12 9 9 8
0.012 10 9 8 8
Control - - - -
0.015 27 30 25 25
C1
0.013 15 19 17 20
0.010 9 11 10 12
Control - - - -
0.014 22 23 21 25
c2
0.012 15 21 20 24
0.009 20 19 18 21
Control - - - -
0.011 15 10 12 11
c3
0.005 12 9 9 10
0.002 9 8 8 10
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