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Characterization and Antioxidant Activity of Gold Nanopatrticles
Synthesized using Bambusae Caulis in Taeniam extract
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Abstract

Green synthesis of gold nanoparticles(GNPs) considered more ecofriendly and cost effective than other chemical
methods use of dangerous reagents and solvents, improved material and energy efficiency and enhanced design of
non-toxic products. In this study, we developed a green synthesis method for using Caulis in Taeniam (BCT). BCT
were characterized by UV-vis, Zetasizer, TEM, XRD, and FTIR. The antioxidant activity of BCT was determined by
DPPH and ABTS radical-scavenging assays, and heme oxygenase-1 induction in RAW 264.7 macrophages. The
resulting BCT appeared spherical with an average diameter of 67.171.39 nm The aAntioxidant activity was increased
in a dependent manner. To conclude, the green synthesis of BCT-GNPs was successful, and it appers to be useful
in the for future applications.
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(Nune et al., 2009; Aueviriyavit et al., 2014; Ahmed
etal., 2016).

oj2|gk Hiol L ok} Lhie7|&o] g9 582
e A5h7]o] o) =& A7]E vkskar §l
o, o] Upenlol @ 7]&® A Hale] shte] #rt
W HRRA ATNE Bhusk g A7Ee] 2
31 Qlek. Lhiento] & Hopolx] AMGEE 24] §
e Q7 Afuo] A Fel il A o) st
T b glxolek e e o ARE QIR B ur
AT} el AFT BHS) AR AFERS B
7k olja} | eg-o) oFR R AL o] ghrk A4 ¥
2 AP 0] 2 Xje} Te] B Lhe QRHs Wk B4
2 B ole) 7he] BEe AR A AetolLt
Aw BHY 2R g3 Agd & ot
(Sathishkumar et al., 2016).

Akt A2 F he YA} B89
7P 2 ole w Ui ARSI RME
oh HE FEYR A9 AR FEUATE 1)
A W Al zeto] =43 o] Aol 54E o]
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= ST 7hsAdo] ot Aol eHHgt AeiE
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o} olefat SO F the 94 Fo] thud, 3
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2 RN SE QL ARe] Fafoti 8% S
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A A" x| 7o = &85 4= It Guo et al., 2016).
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3] el 93] HEelAl F e Ak Al B
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ol gt e do] A7) ¥ {rk(Khan et al., 2016).
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Y IEtEd ke AAEE FE5E 52 o185k
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(Anuradha et al., 2015; Ahmad et al., 2016). £3] &
HEH 7199 FEES o8l Mg ARl Rl s
AT e AR BAlo] gla A4 BAo] T

ey
> 1 Ao
oft N k%o e

Shed, ERAIZE ol Al 27k 73 ik ohf et 34
e QA HAR HROR SeKol glof Ha

§lste] H w2 Aol HA=4d 552 0l
23+ HA v o) A1S 271 9ItManivasagan et
al., 2016)

AXZA FY 2, 3= 2e groF 2-e A &+
€5 9 552 7K Aoz dEAl Sof(Bambusae
Caulis in Tagniam)& A3l & Ue A= A
sh= S AN At S 522 34
B e YA} 7Rl BelsteEel 43 g
Y QALe] PSS 2ARSlo] A ARGl A
N5 aAmAL) A TsAe AEsch
(Muthukumar et al., 2016).

= ARoflA] AHE A= AR Sof(Bambusae
Caulis in Taeniam, BCT)+«= &Pgrg kol A G5}
of Atk Foig olgele] YT F heeln
(Gold Nanoparticles using Bambusae Caulis in
Taeniam, BCT-GNPs)o|| AMEgF EslHHAuCL)T};
FAksRse] 24 U A mEA 9] 248 oJ5ko] DPPH
(2,2-diphenyl-1-picrylhydrazyl), ABTS(2,2’-azinobis
(3-ethylbenzothiazoline-6-sulfonicacid)) % MTT(3-(4,5-
dimethylthiazol-2-1y)-2,5-diphenyltetra-zolium
bromide)<= Sigmaifo A F-Q1 5o ARE-SHRIT.

Aok £)8lo] AREST HX] DMEM (Dulbecco’s
Modified Eagle’s Medium)Z} FBS (Fetal Bovine
Serum)+= WELGENEA}S A3} T} Western Blot
of] ARE-% &4 Heme oxygenase 13} anti-rabbit IgG
+= Snata Cruz Biotechnology oJ| 4] F-¢]8}o] A8-81%
TH(Nakkala et al., 2015).
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57 A% 5 750l Bl o) Agvic 25
FEE 2 mgml7t E=E A 8SAIX] £ 0.22 yim &)
filter 2 o]3} BF5}o] ARESFATHON et al., 2016).

2.3. 3 L xtel 2t

Al AR e URbe] A% $l5te] Zof
T 10 S =200l 4 500 rpm &2 WHISHAA
SHHHAuUCL, 1.0 M) 298 10 yLE 375t 10527
HES A7 gole] Aol GAAlo]q AF 0w
HIlE= e 2l & SE 5S¢ s AR
(Pallotta et al., 2016).

24, F L gxtel EY 24
o5 o] &7t v Ui YA T ATt A
e Eihe Ao B4 BYE UV-visible
spectrophotometer(Ultrospec 6300 pro, Amersham
Biosciences)S AR5}, U JAFe] 7)) <)
A} oA o] X # Q1 A|EFEES(Zeta potential) S =
A3l7] QJ8}o], Zetasizer(Nano-ZS90, Malvern)2- A}
gkt

Hoh AR 5 v Rk A9 FEle
HR-TEM(TALOS F200X, FEI)2- ©]-8-3}o] #2513
o EF T AR R E4Y AT ERs
X-ray Diffraction(Empyrean series2, Panalytical)Z}
FT-IR spectroscopy(Spectrum GX, Perkin Elmer)E
AME-51 tRazzaq et al., 2016).

N

&4Hels-2 DPPH 2|2 47]%5-3 ABTS ehrjz 4

e o2 5433tk WA DPPH 2o d 275 5
& ot vgE SR 12 &3 89

DPPHS 5094 2% %% 0.1 mmo/ £ 2] DPPH 291
S )59k 24 well plateo] A|Z%E DPPH -2
500 w9} Fbe QAke] =22 0.1, 0.2, 0.4 myml=E
245 AR 100 mE YRSAIZ] ¥, Multilabel
Counter(VICTOR 3, Perkin Elmer)E ©]-83}0o] 545
melA FFEE S8 ARE H7FeHA] o2
=73 2t} vlaste] A4 Areg WEEE e
WA, kojic acidE A RO 2 So] v B4
&1¢ick(Saquib et al., 2013). =3t 3514 g os

QJA0] Bt k) 21 241

A E Ftie QAke} vl wElr] &5t citrate 2 T4

ABTS gtt]zt 27%9] 242 ABTS 7.4 mM1}
potassium persulphate 2.6 mM2 3}5 Fob 9Foj
Wx]5te] ABTS - & @4AIZch ABTS - "gale
734 nmo|| A 9] SBw Zho] 1400157} E|EE 22
2 3| Mstoick g Agh g 1 el Sof Ftie A}
(BCT-GNPs)9] 5%2 0.1, 0.2, 0.4 mgm{= 243t
50 @O AlRE Pl 3048 Bt vhES ARl 5 734
nmoA FFEE Sk Cit-GNPs HA] e
Feot 20 R FHEE SASI ARE A7t
A oF S iRt Blaste] A HeE W
&2 U 1AL, kojic acid& 4 diz=wtoz H|ul
415}t Shaheen et al., 2016).

2,6. MZ HHiL

A3l AR&EF RAW264.7 thAIA| = ATCCo) 4]
TGS ol ARSHITE Aok fIske] 10%
FBS7} 7Fg DMEMo] penicillin(100 U/mf)}
streptomycin(100 gg/mL)E A7}5ke] ARESFATE 1
2] 31 wjFE L 37 CollA] 5%2] CO7t F-FE= j
oF7]oll A wljoF5}%Ith(Shi et al., 2015).

27. NZ =4 =3

Fol= G T Lhe YAfe] TSRS AEst
7] 95t MTT assay = AA15}EE. RAW 264.7 Tf
AN EZE 1 x 10* cells/well 2] HE2 24 well plateo]]
HF50] 24X7H5RE 37 CollA wiet & FAE
ke QA7 Sl §oS F Lhe A SEEOLL,
0.2, 0.4 mg/mf)= A ZJslaL 2447t FF v ST
¥ 5 mugnee] MTT A|oke H7}sha 44121 5
QF 37T vjF7] oA HSAIRTE 4417 2ol 5
M2 A AL Z+ wello]] 200 2] DMSOE 7} 5t
=] Multilabel ConuterZ ©|-8-3}0] 540 moj|l Al T4
5 =43} tH(Tutodziecka et al., 2016).

2.8. Western blot

RAW 264.7 JJAAZE 1 x 10* cells/well<]
L2 24 well plateo] E53Fo] 244 7F 52t f
&k & FO(BCT)Lt FAE o83 e YA
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(BCT-GNPs), 12|31 3}8h4 A avie A%
(Cit-GNPs) A| 22 %5213(0.1, 0.2, 0.4 ng/nd) 2 2]
ho] ujokaleitt. Hiok 5 PBSE 23] A3} lysis
bufferE A7}s}o] 4 CollA] lysis A]Z] 5 13,000 rpm
o= 1087F QRS sho] ASHE 47lsgch 4
A% Aol o] izl et = Bradford reagent® %
gFoto] ARg-stelet. Tl 40 peof Sul F=9] LSB
10 5 €I 100ToA 1027 S48 & 7.5%
SDS polyacrylamide gelo] 27952 AASISLH
Bal=] 28 nitrocellulose membrane &2 ZA}

AlZt}. Heme Oxygenase 1 (HO-1)2 1:10009] v]-&
2 1A)17F 22471 & PBST buffer= 10271 33] A
23} 31 22} 3}A| 2 anti-rabbit [gGE- 1:20002] H]-&-
2 3057F E2PA ) PBST buffer2 10871 33] A
2]5}3 ECL(WesternBright™, advansta)S 2] 2]3}o]
Image QuantZ ©]-83) 7}X|3}5}3 tH Wongkrongsak
et al., 2016).
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Fig. 1. UV-visible spectra of the BCT (A) and BCT-GNPs (B). The distribution of particles' size (C) and zeta potential (D).
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shgick

o2 P F e YAHBCT-GNPs)) 2] 8-
Aol A 7HA= QA 71 A Wl 67.17+
1.39 nm= A% 01} 100 nm =2 A7]|E 714
£ QIR O 24kt Fig. 10). 2 the 4]
97 Aok Qo) S} Al sl A SPRAL )
3}7] $]5l zeta potential 2 =AsF A3}= Fig. 19] D
9} 220] -19.840.4 mV 2] 3 Lhehilo] WA ok
3t Ao 2 HThE| I TH(Lee et al., 2003).

0] 4 = Hi= YAHBCT-GNPs) & o} 2bA|gE
21719} el Fig. 20114 Hi= e} Zro] HR-TEM=
ol-gste] ¥ASIHFig. 2). th2e] YAES A
Ao wARe Sous 717 wRel due
BT PAHEE WA 2 Babeo] 915tk (Fig. 2
A-D). T3} SAED patternS Ea}0] o2 34 =
the Qe wAAREY 45 Paz Skly)
IcKFig. 2 E).

XRDE ©|-&3llA Z£9(BCT)9t o5 ol-&sto
A2 Lhie QRHBCT-GNPs)9] 274 T8 54
e AW Fig. 33} Atk £o|(BCT)} Bl wsto] =
olE o] g3alo] AT & Uie YAHBCT-GNPs) 2]
XRD pattern-2 2 47| 9] peak7} FA =%l=d)|, 20 =
38.2, 44.4, 64.6, 77.52 uf Zkz} (111), (200), (220),
(G11) & 7H o] 7K WAEAR Fae
SRI5HRATE Peak FollAl= (111) Ho] 7H #=A| U
ERhe 218 o 4= IRLE o) Bl (111)o] 5 W
A& I3}t Yakub and Kanase, 2016).

= o290 et F tie 4R FAdolA Qg St
of pojske A EAo) 7] AW FTIR
spectroscopy & ©|-83}¢] Fig. 49} -2 A3E HS
o} o] ©hdEdo = 3,411, 1,619, L1184 &
o MEZF Yo, 3411 Y=+ O-H A= o
EFUAL, 1,619} 1,118- 12} ofn| =8} ofn]| = Ao
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A Folli=, O-H A3t peak”7} 3,409 % o] 55}l
13} oful=e} Zk2RUs|e A% FEL Lehhd
peak+= Z17F 1,6422} 1,076 0.2 o]535}HTtk 1,5122}
1331604 LreLb Fet peakiz 217} Wgdlz)e] 7}
912 15T 37} oful =8 Urhilis Ao 1) A,

Fig. 2. HR-TEM images of the BCT-GNPs. The scale bar
represents (A) 100 nm, (B) 50 nm, (C) 20 nm, (D) 5
nm, and (E) SAED pattern.
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Fig. 3. XRD pattern of (A) BCT and (B) BCT-GNPs.
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Fig. 4. FTIR spectra of the BCT(A) and BCT(B).
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Fig. 7. Effects of Citrate-GNPs, BCT-GNPs and BCT on the production of heme oxygenase-1.
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