[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1400.10.42.16.8 ]

Ve olo g sls B dY ojlad N0 M ALS 5 S, 5 unl B

SIS 51 s Sdlad ol 53 ) gl Ol g Y i S AP SU L s S
(Ocimum basilicum L.) Ol ; olE J 8 gl gims 5

Y \ N s\ - . . \ - -
MMJ ‘)b'g}?l’." &?’f"‘w*"u”ﬁl?““ L;é}d"\:.%)
4.:&_5) 54-:#")‘ em‘a gL;J'JJL.:S e.kmb 4@\.&& 0_9;‘ Mfejﬂ M,_w}) e@‘: gf}lﬁ omb qu&:—-ﬂu-lj a‘gjf\

PNV 5 alg By du )b YRR/ V/TY 1dl s G ,)

oS>

S 9 2 S Yo 5000 Ner 00 i) oyl i S WS SU il Gl 3T ) Sas bl e,
VB slam 3T Cl (b BT 055,08 STy (s (SlanSI ST Cd b JS A e 5 s Slsee n JW
IS s alas Sls o B s JosSU Oy ULl s 5 SWL sl YT S Glanst I8 Glans]
15 0sliil 5500 anlllan ol 3 S Jgans Sl b O (imlin 5 o5 S 96 LET 5 sbiinny JUub 028 et kb plovi
SIS 5T b B 5 il 55T (I 5 D300 ST (sl se S P SE S 1580 ol DL baeols LT b s £
S SUPSL ad e She Vo g0 Chl s ui SN (gl gme o it L SRl S sled g Aald Sl 4
SOPSE Bl I 5 UL sl VT e 5T e s edalin (5 035 p 8 p S 200 VB0 5 0 0 AN )
SIS P Sl B STy 5 VB Sl 5 Ol ST slagn 5T 0ls 51 5 5l OLE (SISl S
OF 51 (St iass ool s SAS5sbay s 0LE 5 51 aals Sl il (6,18, Jab 5 Jles codbplonl sla g 2 s 23y
Slszme Sl 4 e S 5l e Vb1, Blowy ol SlamST ST b B oS e Ulssn S SIS0 ) el & ol

Sl ol J b OLS 5

o3 K S s (I S 5 gl e ol SIS T BT b B (Wb o S GWLS el VT S 0 5T 1 sdS 05

S 5 ) S e Sl eslanad QLS Sl (gl 5o 4o dle
il Lol CgiS 55 Shas Shall s glywas 056 s oLLS 5l (Ocimum basilicum L) oo o L Ol
PRI Pt S CCR NP PURPY DS INCH e G LRI Shls S el Olelin eslgls Ldiyl 5 a2l
IS DL, il slaaixr 5 OLalS 5 Shas Ll 3 S (s nads (e BAs (ol slas el
O e Jolpe 4 (Ko HU ol gy 8 Sl ald a8 LS5 gl Ol il Gl s
SIS0 S 5 s pheed 5 Kb ool el bl ol 535 5 dpSClS ot (IS5 T o fge 45
¢l#l 5l S .(Hatami and Ghorbanpour, 2014) -l .(Javanmardi et al., 2002)

siavash.hosseinil9@gmail.com : SG s 2SI s SLis s ookinn 557


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.42.16.8
https://jispp.iut.ac.ir/article-1-1463-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1400.10.42.16.8 ]

VEve Jlu &Y ojled N M alS 5 S, 5 B YA

il Olgear OLLS o s cpl LU 355 s (6 53
e Olgea 350 plowil Ol Cadle 5 210 ol
Al dlesl o8 sl 0l (Y+09) 0 5 Lin Slidos ol
sldshe oS Sy Osedlewse 53 MWCNTS
doys S el (Arabidopsis taliana) e sdul)l
doeS) e Slad 5 by IS (ol i (S Oy Sleei
5 Tiwari poees (Lin et al, 2009) w5 S 50 ens
Zeamays ) &o,b glaamalS aS Lsls OLis (Y) £) 0L, Ken
MWCNTS 5l isen o slans b oS T ciShame 55 (L.
s Mondal .lesls _2ul53l 1, Of Gl 5 dd) (Lledd les
Liy 5 il o oS Ls S U (YY) 0L
o=l 33 MWCNTSs 2> 5> (Brassica juncea L.) oLS
S35 2 MWCNTS des s 3 Lacpl ool .l o
Lactuca Lile LS Cales glaai S Al 5 Joaler
Allium cepa [Daucus carota Raphanus sativus sativa
Cucumis sativus [Lolium perenne Brassica napus
Solanum lycopersicum  (Canas et al., 2008)
33 &S gladlas .ol s U3t (Villagarcia et al., 2012)
Ol s plewil (Solanum lycopersicum) (SG jsax S olS
oS ol slaody (i 55 358 L S sbd st sl
0> ol Gk Sl el e 5 A, L1 Zely
sba .(Khodakovskaya et al., 2009) & s o ol ol
v Ll s b sbd S bl S
sbdse slis oy » olaml ol,S Glagnss
ol (53 olS ols lagaly Eob 5 ol fuate aLS
Loy LS L oS s plis G5 mal slxl
g5 s Sabe lld (s gale e o alS 6 S
() JSE8) S 0 5 ils gladd b el ol )
A Ol el lis oS @ sl Jlas!
S Sl el o A4S o W 1) ly 5 S slaos
sy S (s 0Dl ied S 5w
P R VR N N [ e R T R
3T s, g Jsteme Olsea lanS! NADPH

(LS Glaptons 53 e 5 el albd S350
Gl S5y M LdJib ol ol oS sbdst
A sbade lad 5 Il ool L6 Olsls
s ot dske 4 a1y o) ge gesle 5 Al 5
clajksle axly K0 Bld 5l LS e 1 was gl
Sl JS5 4 o5 Ltes g 25l Ll L (sladl g2
Oo) a8 Gl (Jsb a5l Wledd slilaey sl S
03,5 55 Jold 5 enp Soslie ¥ St 5 (0l S Slmis
Single Walled Carbon Nanotubes 4V G (glad J 45U
Multi Walled Carbon Nanotubes «Y L 5 (SWCNTS)
.(Zhang et al., 2013) zs (MWCNTYS)
e 3 e Ol S ol el 61;;\0_&5“@&)&»
Ol Al 5 e Glaptemw 3 1 (S led Jsb
S w ol IS alS bl 5 LS s
Olgsas ) QLIS gadse cpl 5 Lol oS sladst
v oS At sh,s el &S gl o S
Sldlae 51 e o 13 gk e gesy slaas
Ll 6,03 OLLS 5 e ST 0 S sladd ) 56 Wilesls olis
osba ssdie bl O 3 G (e & sl
b s el Sgline cilite _alS bk Sy les 1S
Ly gal> e 4wt Al il glad S s G ol
sl Oy oo 53 o S5 Oy e 5 B, wlS
T e R IO UK g I S R
s .(Nel et al., 2006) ol &slae (il )3 ) Ole 5
Ld J50 55 ol sladshe oy 35 )0 Dl
s Gk L B e Gl glackle s
ool bl 5 e sl iSly c e VL slacbile
Sy Ciste K oxlg pln 0 S amy wlie (ke
sll 53 L J5b 31 315 53 L e s e 0L 355
5T GdGsl, a5l e W 5l L Sl S s
25 Ol ol slge gadss 0T 51 5b o)l
s Glall i el ol 5 Lo Sl S Rl
olad=s sl gy, el pls (Salata, 2004) .l


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.42.16.8
https://jispp.iut.ac.ir/article-1-1463-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1400.10.42.16.8 ]

T el i s ) el Olpea ¥R S S0 L Sl S

ey e N
o) Lre)

FMELL -\ ()

+
"
= } ‘
)
o . WD wviem i)
Sl at - |
N ) Lo e
Wi Jw ¢
.
b g e oy

Shikimic acld pathway

~ -
Phenylalanin Tavorine
4 AL v
’ Flavencids + Chalcone o— Clnmamic ackl . 3
14 (OH); phenyllactic
- 2
iopy acid
Calfele acid
- »

Rosmarinic ackl

v
> St T AT 5 i

(1¥20 01K 5 155) 456 s plie A5 5 OLLE alom G fomly 5 ba) sl 1 ool ) S5

L sy 9ol
Ocimum ) Ol ks Obw, ilwesbl 5 oS
5 3l (Keshkeni levello) J 4 ;Sis o3 ;5 (basilicum L.
Olomry glasdy s S g an gl olKls (65,58 Sliiows
Ap Sl o Sl s ey Gl LS Gl s o
Yo pla)l b (Sl GOl e S el oS
OGS Lk bl e sl V0 Llas ki, e sl
3 e sl g Pl B ocds pa L lagluls
Ll o s 03 iy atin G 31 e St 6K slaamalS
JUl Galety 5 anle 5l (6l S 0 2 OIS 4
03 amn Y B Yo les 0SS Lol o s OIS Lo esls
sk 5 b b s a8 sl amys Yo B YA Gy, Jb
Looaals by (Soub celu A 5 cele VT Sl
Kiws b osds ¢, Seslul) o pmmist L5 o
s Zush, 5 (Light Meter UT383 _Jlimes e .S
(CEM DT-323 by olSans b sl (5,551 TV
e Uy add S pile saSiils di, BB s
A el Ole )3 55 G oIS Solel AU
Lol ki 0 S A S APl L Sl
Jsb 5 eslioVe oy Jhb el Vot o)l
dgie) 0Ll s 65U Ly S 15 5l ey S VoY
o3l o Sns ¥ USS 5 Jsdsr S g (Ol —
Lol oS 5 dlesl Gl ang clackle s o ol

Ol dool Shodlos 5 Sl sanlr 350 0 Jld O3S
Slapm 3l 0dadls Eel 5 L e M5 a sl sl ly
Sk 0580 5 (PAL) UL el 0¥ s asle elos
53 5 oSl dile ooy Glad S50 L5 oS L5300
Ghorbanpour and ) .S o W1, 450 slacd sl culg
Ll o oS slad sl aile (g3l5e 65U (Hadian, 2015
3 Sdpbke gla Sty Gl I LSS Olges
ol (I740) OLes 5 oS S e (S5l
Sl Gl o8 sk 00) oS ke 5l eslizd sl
0r) St bange 15 ol pena Jllile o)l L S
i 5 SKidese glerle (sl b ds)s
G 3 AiSy S 1y WS olas S| s
S AIHL L olS Sl il sdalin (SL oS 55 (5 K0
ST i W €J§)J§‘~“ 0vr B0 slackle s
Sehie de Ady e o, V8L 00 1
O, «Sul 4 4= 4 L .(Khodakovskaya et al., 2012)
woars by cel el 4l gbadsle bl
5wl QLS mly S5 s a0l Soss
e D xals a3 b5 LT (s 5 3l g0 3l g el
5 S sl p oS o SU LS
PR Gass il edd SIS 0SS alacdan
b elns Ly oS AdsU A s sk

L rbu‘ dl>=3) o\ﬁg ‘-;)J L;\jbumgj&u,_mﬁ&ﬂ


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.42.16.8
https://jispp.iut.ac.ir/article-1-1463-fa.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.23222727.1400.10.42.16.8 ]

VEve Jlu &Y ojled N M alS 5 S, 5 B YV»

o)l L (S AP HU Sl ga - i

Type of particle

Multi Walled Carbon Nanotube

Purity (%)
Outside diameter(nm)
Inside diameter (nm)
Length (um)
SSA
Color
Ash
Electrical conductivity
Tap density

True density

Multi-walled carbon nanotubes manufacturing
method

> 95 % carbon nanotube (from TGA and TEM) >

97% wt % carbon content
20-30 (from HRTEM, Raman)

5-10
10-30 (TEM)
>110 m%g (BET)
Black
< 1.5 Wt% (TGA)
>100 s/cm
0.28 glcm?
~2.1glem?
CVvD

CVD: Chemical vapor deposition, SSA: Specific surface area, TGA: Thermogravimetric Analysis, BET: Brunauer-Emmett-
Teller surface area analysis, TEM: Transmission Electron Microscopy
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increasing the activity of antioxidant system and phenolic content of basil
(Ocimum basilicum L.)
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Abstract

The present study was conducted to investigate the effects of different concentrations of multi-walled carbon nanotubes
(0, 50, 100, 150 and 200 mg / | in distilled water) and activated carbon on total phenolics and flavonoid content,
antioxidant activity, hydrogen peroxide content, anthocyanin, as well as activity of catalase, peroxidase, polyphenol-
oxidase, L-phenylalanine ammonia-lyase, and tyrosine ammonia-lyase in a factorial completely randomized design with
three replications. In this study, activated carbon treatment was used to investigate the effects of carbon nanotubes and
compare them with the usual form of carbon. The results of data analysis showed that by increasing the concentration of
carbon nanotubes, the content of hydrogen peroxide, phenolics, anthocyanin and antioxidant capacity increased
compared to the control and activated carbon treatments. The highest flavonoid content was observed at concentrations
of 50 and 150 mg / | carbon nanotubes (0.001088 and 0.001045 ug / g fresh weight, respectively). Also, the activity of
the L-Phenylalanine ammonia-lyase enzyme showed a slight increase with the increasing concentration of carbon
nanotubes. Among the antioxidant enzymes, catalase and peroxidase increased their activity by increasing the
concentration of carbon nanotubes. In this study, the activated carbon treatment showed the same behavior as the
control. In general, the results of this study indicated that the use of carbon nanotubes as an elicitor has increased the
antioxidant capacity of basil and, on the other hand, increased the content of phenolic compounds.

Keywords: Activated carbon, Antioxidant capacity, Multi-walled carbon nanotube, Phenolic compounds content,
Phenylalanine ammonialyase enzyme.
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