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Introduction

Climate change and environmental pollutants are effective on the growth of different plant species. Plants in
general and trees in particular react to climatic and environmental changes. Air pollution and climate changes
have a significant effect on the growth, quality and phytochemical characteristics of trees in urban green spaces,
because chronic injuries are caused by continuous absorption of pollutants. The metropolis of Tehran is known
as one of the most immigrant-friendly cities in the country. The main environmental problems of Tehran city are
the lack of natural air ventilation, the persistence of pollutants, dryness of the air, the existence of dust, the noise
and the destruction of natural ecosystems. Air quality is related to the chemical state of the atmosphere at any
time and place. Like weather, air quality affects everyone.

Materials and Methods

The current research was carried out in the city of Tehran in the form of a completely random design with
three replication. This research was carried out with the aim of investigating the effect of ten-year climate
changes and environmental pollutants on the chemical properties of plantain trees in 4 regions of Valiasr street of
Tehran (regions 1, 3, 6 and 11). In this study, four areas of the city include Valiasr Street in area 1 from Tajrish
Square to Parkway (average height above sea level 1611 meters and average slope 20.17), area 3 from Parkway
to Hemat Bridge (average height 1501 meters and average slope 5.89), zone 6 from Hammet bridge to Valiasr
intersection (height 1308 meters and average slope 5.17) and zone 11 from Valiasr intersection to railway square
(average height 1152 meters above sea level and average slope 2.19) were selected for the study. Region 1 was
selected as a clean or low pollution region, region 3 as a polluted region one, region 6 as a polluted region two
and region 11 as a polluted region three. The obtained data were analyzed by ANOVA using SAS 9.4 software,
comparison of averages was done with Duncan's test and graphs and statistical tables were drawn by Excel
software. The difference of traits in three times was evaluated using t-test.

Results and Discussion
Data homogeneity test was not significant by Bartlett's test, which shows that the variances are homogeneous
in four locations. Due to the homogeneity of the data and the non-significance of Bartlett's test, the data of this
experiment were subjected to combined analysis. The results showed that the highest amount of ion leakage was
obtained from regions 6 and 11. The highest relative humidity content was shown in regions 3 and 6. With the
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increase of environmental pollutants in regions 3 and 11 in compared to regionl ,the amount of anthocyanins and
antioxidants increased. In addition, the activity of catalase, peroxidase, ascorbate peroxidase and superoxide
dismutase enzymes in plantain tree leaves showed a significant increase in areas with more pollution (11, 6 and
3) due to lower sea level height and slope gradient in compared to region 1. Many researchers have also stated in
numerous reports the existence of a relationship between the place of growth and its effect on the quality and
quantity of phytochemical compounds of plants. In general, air pollution and decreasing sea level height and
slope led to increased ion leakage, malondialdehyde, relative leaf water content, flavonoids, anthocyanins,
antioxidants, phenols, and antioxidant enzyme activity.

Conclusions

In the present study, significant difference was observed in the phytochemical content, quantity and quality
of these compounds, in plane trees (Platanus orientalis) growing along Valiasr Street in Tehran. Environmental
conditions at the growth site play a key role in determining the quantity and quality of phytochemical
characteristics by influencing the total amount of active substances, the composition of bioactive elements, and
dry matter production. Among these, altitude above sea level is considered one of the most important
environmental factors affecting the phytochemical composition of plants. In addition, other environmental
factors that shape the climate of a region—such as temperature, humidity, and air quality—also influence the
accumulation of physiological and phytochemical compounds in plants. Furthermore, Several studies have
reported a relationship between the growing location and its impact on the quality and quantity of phytochemical
compounds in plants.

Keywords: Altitude, Antioxidant, Flavonoid, lon leakage, Malondialdehyde, Pollutants, Superoxide
dismutase
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0.56 x 0D450] x T
(Vs xm)

433 53 93
&S0l 128 poriagll CBymo il oalil b 459336 (gliome
Sk V1) slas ke o0 4 e cp a3
ool oo 31 sl 1) Jgie b VO (2 ko
5 V3o o Sl sl o+ J51 0 203 Ve 28
5 e i35 Yo bgls Gl b adls) e Uz e Y/A
S lis > 5ioglh FO zgm Jsb 55 (b1 o> 55 (6,108
e ) slp bl lpiea pae s s el
Dolee e by 28gigMo e b odlil ygmasl S
Chang et al.,, ) 15,5 ()l o)las )5 )3 (piw 58 p)5 e

(2002
Oilnn g

aw y olS 5 il 5l o8 /Y (owlwssl (e Liomw <l
dwl g dop D Sl Jold) gl Jplie i e
9 2o 09 9 0Nea (V4 W Cuiy pallh S50
b ddds gy Cdody g A0 ok pox> &y g ) (55 e
Job 2 29y olas ©la g Ab Jonds Lo 4dB> )3 593 Ve ye
O yrogiby Sl olSed b liwstl gl gl OF e
(Fan, 2005) 1,5,

s
sl g odgd b9y J1 IS B Ol cSolsl Gl
Vo olpod 4 diged Cdl pS Sl polaie pdy b edlal
Ofged b (Ken Hpligen olSiws )3 oy Ar Jgilie y) e
slod 53 g aidd jd yed Ve Ol b addy VO Credy Jolbs
5 Goslean 9y Jslme 3,5 Joud il A5 Sl 2 e
5 e S ool ol S b e ool oy
o e Ly 15 48L) oo U1 i e i ) sy Jglona
i S8 Sl g 5 45 L1 o] & 50 (o e i
alsl ol 4 aop Ve SloyS i Jolxe jid deo O by
> el S IS ) Jols sladiges i slise 35
g b 3 pogidy Sl oKy bawgi yiaglh V5 zge Jobo
23,5 dsloa Sl sl 3,500] olly Indiges JS 5 e
J(Fan, 2005)



VP bl ¥ 0 Loy ¥R ol (5353LisS qslio 5 poke) SLEL pole apli  YOA

Laouly s kel Julad g dsjad
@355 3,90 SAS 9.4 133ls 5 51 o3l b oselcamdas (slaodly
oSOl laiahay il L lapuSile WS 5 ANOVA
8,8 e EXCEl 38l 5 lawgs b yldges pusy 5 S duwldo
byl 3y90 s (5 el 5l olitul b oy dw 3 Olaw wilis
WS b xe iyl ygesl lawgy sy SKed Cus )5 Hl\E
g b bl (Ken e Yl ) by cande (Ui &5
ol losly i)l gel s o gxe ¢ laodh Ken 4

HAD S o 35 ialoj

(93 Cudid
hw ;o ddlais 3l as ol lis Wealy Luibyly 4o gls
A5 e slix CE 3 G Cl Gl p ey S o]
039350 )3 V) 9 7 blie ) (Sg Culi Gl i (Y Jgi2)
dilaio )3 e oy yieS Wb 00l LS lopd FAAY B FY/AY 0
e laoso YT L(F Jgas) ad Juols suoyd FY/AY e LY
355 9 99800 > Sl Y 3 S 4 i) ok 2959 5l am
5 Hi02 5 (07) 2S5 (OH) JouS50m (sl JSe
S OgplienSly el g A8 jge laslis PNl g5 oo g
2 g el (03) Ggjsl 255 asSUseg Sl sl 5 5L
9 ey P55 BT pimen 5 clid clbn 5 (60058
S 4 (You et al., 2021) 544 0 ATPESE oy )5 5 S
2 el Oy latesl )3 4o dbul L lga (Sl o sy e
ol coge g aslls S Jolo clis (b Shy 5 JSle
5 Sndde Ol g bagd Gamlinsly o ol oIS,
obls > bedgenl Shgly a3 g Johe lis olly
el adllas ,> (Garcia-Sanchez et al., 2019) 5445 oo (yolus
3 Lodu YT 3l oy p ee (Amini et al., 2015) Ko 4
S ol e &5 035 sdalitie SiowS (b S Sluogad
5 b oS 8l ol |y ()l ey lsn (S3g Ll cow
50y sl (S ol ) 88 bl Cillnn tingy ol 51 Sl

A5b wyp 3y90 sblie p3 1o (S5l l5se )3 gl

S ol s (51 g3
ow > dihis Sl aS ol ol edls Luibjly 4je0 gls
Iogiae iz €83 50 Sy Ol s lgie pr 2iy> Sy e
Jeols (g3lsine (ilol glis 7 9 Y Gblie (e 5 (¥ Jgi) 25
aalllas 390 3blie )3 Sy o (puud (slsime lire oyt 5 A5

Courtney et ) a3 45,5 5 15 5 g o5 ke v omesT o)y
(al., 2016

sl 2 pa 550

0 Jols Sty Jobro smpl nl olie piomie e
e Vee liud 3l g Sie YO- sarl o)l I il S
Ao So g Voade Vo JIBgym iy Sue YO- Vsa
2 gl ¥Ve g Jsb )3 ©la Glise g )Yge e Vo H20,
JopaSly il Calld olie b o gt Sl olSie
A3 5> gy p)S (e y3 a5 HaO2 Jgeg S )90ty
.(Correa de Souza et al., 2014) 45,5 auwslxe

sl g By 98sl s 330
B land Bl 2l Lo VIO Jols L2Sly bl i oy
~he o g EDTA Yge oo o/ Jols) pH= V L Voo e
IY gl olas e /Y (olysSl mie Yoo
ol Clld G g dopy o wSTy ey e
P ad S b olr ) plals Ojgo sy oSl
dwle jiogibe Sl ol8iwd jl oolatwl b jiegil YA+ zge Job
hsel oy 3l sy ObySul clld oy
Syl il el e b edliwl (YA Mmiem)
Nakano & Asada, ) sel cuss 4 (8) alslre 3l esliul b jlasly,

(1981
doD/ min(slop)xVol.of assay (0.0001) (())
Extinction Coefficient (208)

Unit (mM/min)=

B gty sanis) gea pa 330

OiSly byl )3 Jigansd duSlygw mil Cld ioxi
55 s Vgoe +/V EDTA wlid (3l g Voo gl
55 1N 5 naMsmy £S5 T VA psdgliioly s (omigste
2 Jobre Sl owiow g gl o lp ad pll NBT
3,5 bolsws 0595 Jb 50 (paMdgu ) jods slinl don .ud alily
P4 Sl 3 b LB b 4 (09Mogn) (JolS (08 >l am
Bl ol el s Sl Vo olise cotales] sody) ) S,
=ole; 50 diges Cida a8 )S )8 Cuwyeld jo5 Cod adiged A
Foglb 07+ oo Job > ©la d)S Cjpo ATV L V- o
Correa de ) s (6 pSojlul jiagudg Sl olSuws 51 eolatwl b
.(Souza et al., 2014



Y04 .. (Platanus orientalis) ;b ols ;o o lewbsud sbasli owyyw (o Ko g Sgsles

o9l llyb s lalS &5 3500 e iz ol OlP e 5 d9bis
23l polie oan Yl 4 cul (See Vb Ol s lgime L
Meerabai et al., ) ),Ken 5 (ol e .(Patel & Hina, 2011)
Ol s (Glgime ¢ gixiwo 039)] (sla e p> a8 wizsly oo (2012
OlS 1> (Sidan slasnlp o Slas (35 Jloy 1 (Sl YL

Cw!

5 ¥ bl ;5 a5 0oy lis ko yd YO/YY B 2V/AY (o 03945t
5\ bl b duglio )5 Sy o oo (lsizme e VL &
Ol s O 39008 (lalS yiin 5 (F Jgia) ab Jols 1
5 i, s A 4 e o odd Sp ol i lgxe
&8ly > (Gindaba et al., 2005) 5,5 o 58 Jols il

e €855 (rbendighed Oluoguad (B 1 (105 e alllaio 51 (il g & 55 =Y Jgar
Table 3- ANOVA for the effect of the area of Tehran city on some phytochemical characteristics of the plantain tree

©la e ube
e ay — Mean squares
gy ;! T dl’fx’ . N 0 g o
SOV - S Sy o lss plle WP ol e T
e lon Relative leaf ~Malondialdehyde Flavonoid Anthocyanin  Phenol  Antioxidants
leakage  water content

dibaio . o « x x - x

3 3719 426.2 0.012 73.90 0.0002 201.1 4158
Area
s

8 20.16 37.33 0.002 4.92 0.00003 2441 9.38
Error
opl
et 7.68 12.33 17.23 16.39 12.80 11.22 8.51
Ccv
(%)

#

o> Sy g gy Jleis] gaw 3 J3gne i a T
*and **: significant at the 5% and 1% of probability levels, respectively

e €850 (alendgisd CSluogad (B Ol e dllie J1-€ Jgs
Table 4- The effect of the area of Tehran city on some phytochemical characteristics of plantain tree

S 3 O omd Glgixo Wl el Argigd Cowbwgis] Jid ol 51

Relative leaf water ~ Malondialdehyde flavonoid Anthocyanin  Phenol  Antioxidants

Area lon leakage (%)

content (%) (pmol.g™) (mg.g™) (rgg?) (mg.g?) (ng-g?)
1 43.87° 44.45 0.14b 8.84P 0.040% 35.69¢ 34.32b
3 56.08° 61.532 0.23° 10.12° 0.0482 40.00% 32.16°
6 65.172 56.93 0.22b 15.67 0.030° 54.642 36.56%
11 68.872 35.33 0.yve 19512 0.0452 45.70% 40.87°

)5 o me (6 bl cglis (SOl (glaialoin ygejl wlulp duoyd gy Jleia] gdaw 53 GlaSs S yide By b sloyuSibie (ygian b )3 %
* In each column, the averages with the same common letters do not have a statistically significant difference at the 5% level based
on the Duncan's multiple range test.
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Al sk i sy Shg g 3l p glilpe ol
5 i ComalinaSly 5 o1 (o S0, dbul carge o aslis
Dol e g Joke slis il g spdided Rl
—Ewl opn b ORdmgg 9 e plue (LS )3 i geu]
i ddlaio (slop (o9l & gl alesdon 9 Sidnss o
9 ok slis GamalinnSly s GLIEI 35 550 bl H5LS
Askari Mehrabadi et ) slodges )55 1, ws8lies oygllo ol ae

Clled a4 SO 9 O3 0% L;{Lma_\i.;.\” )ﬂ 5 .(al., 2016

aiallsa o elle
Jinl aw )3 dilate S1 dmodls uilly 4308 mbs 3o
L b e iy Wl Gl Slgime p o doyd g
hls a8 VY dilate daodly (1Sle dunlis gl subo o (Y Jois)
bl g dallae 390 Bblie plo b duglie ;> LI oljee YL
P 2 JsegsSen +IYY i b asillies oglle (lgime o VL
4 0253,ly ol g 0l Cumslus i (F Jgaz) 13,5 sralie
55 3 Lol 45 15lied alle lgima o pSolnl | L
g e paube ul (I (oyme gy ol



VEoF bl ¥ 0 ko ¥R ol ((5555LiS qslio 3 poke) SLEL pole 4 pii  YF

2 ol g Gt a8 oSS Syl Jstue il oo a55gMs |
Hatami Manesh et ) s b g 5 bogw a5 51 (o)l
e slooan YT (5 4m0 45 oSl jebar a7 SlalS .(al., 2023
— o g5 olinla Jolw )3 9 aiiS o s 1y laodn YT oyl cdiian
s 3 gy lg3 oo 45 St _oww dlgo lnosn VT o> ¢ imd
— o i Sy dluwgds boay VT By sl anshy e il
Do o pSSy clale (uliEl b gals el cuwl (Seo g
Sl dlos il oo (slagis 4 gl 53 iyslbuwgsl
b Rl LS o (lazme Gl ol )3 3250 Sh
ol ol LoV i cov pilawgs] 0355, olime iuljbl e
s Ol og Ghslal cdlé b oolsy ol o
Zupka et) smd o ialS alS 1, o5s] ol sls 0,
LBl olS p ols slon Sogll I« imgn , .(al, 2020
895k L LBl & sl> L (Robinia pseudoacacia L.)
pepl el Gl g olegsl SRl anle 58 (S5l
iyl (Sl 5 4 b Gl Wlge sy
A odalie S0 aidoh ) mizes (Maddah et al., 2015)
S bl ) i oogll Gblie ) byl clale (ke oS
S yd S ddlaio 4 Cund o>9ﬂ ddlaie > (liee opl g Gl 029y
Ay (A altissima) ye ye 5 )l (M. nigra) oo ol lis s 4
Hatami Manesh et al., ) asb o Juops A+/+0 g AMA NA/FF
O Gl p e Ghegk ol § Jel mls (2023
Mao et al.,) o) Ken 5 glo zls b o3yl bl ;> piluwgs]
» (Hale et al., 2002) ,Ke2 5 dla wjs olS ;> (2022
Brassica) x» J>5 «(Brassica rapa) Ll, o8 bls
1$s95 5 (Brassica oleracea var. botrytis) 418" J5 4 (juncea
iy s sy > (Zupka et al, 2020) o)Ken 4
(Sytar et al., 2021) ), Kea g jliw ol pogMe 3y cillas
clle (Arabidopsis) _uwsgioll ol 13 a8 wdges b )lS
ol 5> lwsil lgme Sl s lop (S Sjle (YL
Db cillae yiagh opl il Jols zuls b aS ol osis
oo 250 Fblio o by w31 £liy] BMST ] progMe
G 9 039 3o Oyl dyd Gl 5 598 iliste CudS Sl 5
g bls il oad i oS Sy > ol iy o1y
Ssy5 sladiges wyp » (Khayyat et al., 2020) Ko
aS" 058 ol iz wlelas)l 51 ol (Berberis vulgaris L.)
Joonll sl 5 paiituns Q1 4 S5 0900 ) ial3él (5
9 SOy My Gl S glacd pegada gub Ol a2
5 5 o 2 Oned Cul pre K5 oge il ges

d9de0 el g g iy GpmelipS] o HpasnS gisd
(Torkaman et al., 2023)

a5 93 938

Jein! maw p> adlaie S daodly wibjly 4320 ol s
Joiz) 4 )ine Jly @83 5 WM (dlgime a0 > S
2 3859 Glie (VL doodly (ke dunliio ols 3:b 2 (¥
Joi2) 23)5 edalie 23S 0 p)S(ee VUDY e L)Y aidlats
shls 5 0392 49l slacdglio ( b slacaS 5 g baadgig™s (¥
&S Casl ord 55 s o] 5l 5 libbee i
o deigMb ¢3St lilh (YU clacdale cov oxsazsls als
1 bt oy Callsd S o clabbrs oS 1 g oad b
olS A3y Cax 1) dinge laulpd 1 oy oo 3 4 (6y9p5 ol
slodils jgas (Kovalikova et al., 2021) 5yl o oaly
o] 5l olS 5 opl Jile 505 gome slipl g Klog)]
Sgime 355isMb 1)gi sl bl wlio JISGo], S s
plool olS Lol j ols Jnlis 3 g cusl ols clacdl 4
O jayd a blaie g (S5 el s YT 4y 039l Lo .95 o0
g Rl do o 290 15 loj > LS (lga pll
oyl jlde y> ilél (Qaderi et al., 2023) coul laasggMs
WIS ygbar alSs oseldgm g gl Sl Caday Ml e
5 ©olds ] SlaST sl ety Sl )l gl piin
Foxijpd S5 b ablis > Glals LUy 4 Wl oo SluS 5 o
Cirak et al., ) asl sYU [iaosljsle axdl g 50l @yl dopd
e Casboy 9 lgp lod S Faiiye (oldlye ks (2017
case & win (L5 (et g CebS G Gimen
Wnlgs (Jg6 ClS 5 g s jiwgid (oSS, jriw W gjle S5 20
Suyal et) clodo jpe dy90 1 dalllas b o> ylasce dax ST
5)lse 4y o (Ghorbanzadeh et al., 2019) ,, 4 (al., 2019
L Uyo o 51 ) (Stasa 5 555 A |y iglise gl
0 i ey I oS 5

o > dilate 31 a8 2l L oy by 435 gl

Ol Oyt ool (1ke duglie s @b 0 (Y o)
<[+¥0 9 o[+¥A Q‘)‘.:.A Lcwya WY 5 Y d.‘oL.A 5 u,.:l.wjd
2955 25 45 pwlugsl (F Jgaz) 45 osalie p)S  p)S S



Y#\ .. (Platanus orientalis) bz ols ;o o lewbsud sbasli owypw (o Ko g Sgsles

3,5 o0 )8 i il cou olS By b 51 (Alkadi, 2020)
S lagon Jl eam elple Wsd Jlb 45 e I pan
d‘)’. olS [picren «aisly J.:.tb|9$ Cudo  pids dl)_gLLg e o fb.d]
5 wodl Gb 9 3l G landin el sxSsle
oo 1y 3l3T sla JISol, b a8 o ol ) placlld ol
— 51 Mg b o3l e b, (Aguiar-Silva et al., 2016) .S
Bty (9l 39008 aaSgigdo 9 b Jgid Jro (ala s
Liie oS st LS 5 baassigds ¢ b Jid S o oy 1) o5
— e 6500 il el bl Al e Ll g ansly O e
Gl ol g 5 ks Gl 2lse T )3 5 5
(Arvin & Firouzeh, 2024) 15 salg 35 Slwas] ol cud b
Taheri Otaghsara et) -,Ken ¢ ludlbl ol jiagh gl
ey 1ol (Sigdnid gl amlie » (e (@l 2020
il 5 lea slaos¥T 5k cox (Acer Velutinum Bioss.)
—&e> L;L:aab'?oj 5 J...‘a dlybm &S sl UL.» ol).e; )‘I dalaie dw 9
Sl ol @l b &S ol L |y (g)ld Gxe d)LoT oles o.\..;‘sd”]
2 Ol oy cul (Ses jel cpl oyly Gplie imed oyl

A3l oy 390 Bblo 3 Ign (Sogl (e

R PP VY |
2 dahaie Bl ad b gxe 5l (S bodly uibyly 400 gls
d90 iz €850 50 il Bl i syl St e
JB ol eyt doodly (Sike dulio @ls 3k (7 Joa2)
2 p 5955w FIAY 5 YE05 iee b sy V) o 5 blis 5
YWY e b Y dilie 3 ol olie pieS g sdalie )5
2 ejled 1By om (T Js) 8 ol p5 5 p 5950
i odbline ()l me (gl Colds Sy (905l Mo yd s o
55 0l Gk ) S a1 Sl Sy (F Jpie)
ot sl 5T jtuen b el claciliws] sl
Bgomsd denSTpgw wile oSl 51 olaespl ialdl sl
ooan YT Coows )3 jlasTyy SlpsSl 5 jlaasly GYBE
G 051 35 la Sy a5 sy o ake o
sy ialS g guiliens] (glacamd ol cla IS0l ol sl ok
by acslis] sl (Padash et al., 2016) x> Js 4 1,
Mo Blge ST as )3 g dlei oo W) (pore A8 oA 4

slaasl, auwlio b o ol38l 5 Sde g b 4 4 b Loy
o cpl ($bsS isej (ol 3 e plo S b ol imgh

LS 855 S GlSTml ety 5 cud )l i o5 ol

ol b &S col ouis o,lsl (Khoo et al., 2017) ., Ken
Sl e ol caw oS Al i)l UV-B assl 5. glas)]
Olgizee b dgd o 0LS 10 5Ugemnd bl yyow g jlasT sla )

e oS Ghiinelyglo andl Lol I3l ol sl b
Ak asly

™

Jloil g 5> adlate Sl daosls uib)ly 4 jo5 @l 3bo
2 AV Jos2) 48 5B ine sl €55 5 8 lgizme p doyd S
97 @bl 3 U8 Glise oyt Bodly (ke duslie bt 3o
5 oaalis 5,5 1 p)S ko YOIVe 5 OF/SF [lis b oy 1)
PS5 2 pSide YOIFA i b ) ailale )3 o i (S
Oy Gl dpse (L8 oS5 (P Joun) 28 Jols
S s |y ol ela 16l a8 150 5 ansly oYL SauSlsl
il LS claplyl ans )3 Loy & i e g 18 i
sl Sglite Cilin (glapliil )3 o) CaisS g e i 5 o5
SlS > (b s 5 (o ol clpius oo |
5 03 b o i ot ¥T 5L clocdsle Lo ymo 4 S
(Sheng & Zhu, 2019) L oo Cerasw lis )3 oS L sy
ol @ Ol g g adale (ol S 5 (daee Jelye
1) g Jelge 538,85 51 (S glb)) Jole g 0392 o S
@iy @blie ) (IS Hsba cwl (lS olerden Cliso
ORIl ey 9 ud glod BB g 4uhyg ) CudsS g G (e
2 oS Gab Gials g jtiweid e iol38l b don jd oS asdly
Grawsd )38l o (Figueroa et al., 2016) s anlgs ol jor s
oo oy blpd )3 a5 00 Vb ) Cliame S 0pdd i
Fawgd (Rl 0> g il ccunl (plojw (15 Jlie > (bl
390 25 Sl el ) ol (i by S 225
2l sacdglie (gfgn e £9p (lp Ltmgw lpice Sl
(Cirak et al., 2017) 55" aalss Loy

2 olS 28 e S lalS o)las p i Jelge (rioren
—o O a3l il sl STy i slaeld)) Jlie
JSosly g5 el Sl a0l ag Ll da] ) S i
o SuSly ob g dede (b hie STy o o2 O
2 b S gl o as (Syden Sy Ol sla S0,
55 el 98Ul 2508 Gl (sl g Slodds Cudn (49 Sl
N3l Sy 31 Jysl 3 52 disdiee o 9 s DNA
9 BomSan 439 98l Ol lp g 20 o8 eIl S
By e B calply S cup5S |) gl g s



VEoF il ¥ 6 ko ¥R ol (55 ysLisS qslio 5 pole) SLEL pole & pis  YAY

dpde wdld HlanSlaml el dlgsa 5 onems Sl
{(Alkadi, 2020)

2 S Gl g e Sagh ol J) ol @l

5 olicpmine (imgly gl LAY 5 ¥ eagl bl )3 )Ly s

13l L ols s <9, (Mohsenzadeh & Akbari, 2017) .S

g9 Ooles b Conl (SKen ol opl g aEl Cglae Wlgi e
olS Liag) oo (ol Lailyd b g oolial 5)50 (LS sl
W e 5l cou 1) olS oy dlge (lgime il e a8 Wil

.(Martinez et al., 2022)
A gblS olas oy gyl dlea I aes Lalys

aS b oy lis Liegh ol 0 ol cdllas s 40 eyl g
S50 dw yb s o3gll sblie 43 oad g pSoslul cilawsT ]

a1 el JIS60l Wgs a3l bl 5 (SO amd o L g5
C)i b dblio (gly 9 00)S dwlre i ylgicds |y glas,l (M3 oS
SISl clise o 55 5 25 e Jlb | 395 es Syl

s Gy oS Ll o 5 (Alkadi, 2020) sl e LtlsEl o]
o e 1 1 s gne 3 (S Lnssls il 326 b st 5 sl B 92 3 el ol S5l
e €33 3 VB 3l el e p sy K Jleis! pdaw Mukherjee ) 1S oo 1y 3131 (sla JSGol) b a8 o mabas |y oo
oVl 4 ol ol sl (il duslie ol (0 Jsis) 3 iS5l g b Lerplu slabs, (et al, 2019
Sy 53 005 byt w5581 Ol VA s b)Y adlato 3 i Sy 1y ol o SIS0l 550 SmeS dmsigioMs o Lo i ko
i3] adllas 350 sblio wlo g ol Sy )5 5 disd Jsl, slge 2oy b DPPH L a8 53,8 o sl e sl g 03,8

(£ Jsis) s osalive (gyld ixe

b C8 5 (oS T e 31 Clad 11 a5 et allhie 31 (il 4325 -0 oo
Table 5- ANOVA for the effect of region in Tehran city on the activity of antioxidant enzymes of plantain tree

Ol po (ke

Ol i 2alio L HECS Mean squares
S.0.v df Br11' 3laans SISy Sl yeSaw] 35 gowmns > S |2 900
Catalase Peroxidase Ascorbate peroxidase Superoxide dismutase
i 3 0.0001™ 0.099™ 0.00004™ 0.014™
Area
s
8 0.000004 0.0024 0.000004 0.0004
Error
Syt 16.53 10.92 25.36 10.89
CV (%)

o)) S Jloas ] pdans 50 (i Hld gime
**: significant at the 1% of probability level.

S €83 (rlondgind Sluogad (B3 51 RS e dllite 1= Jgso
Table 6- The effect of area of Tehran city on some phytochemical characteristics of plantain tree

YLK 3laawST STy b el 55 gouwnyd S 1 1 gow
aile Catalase Peroxidase Ascorbate peroxidase Superoxide dismutase
Area (Inactivated hydrogen (Inactivated hydrogen (Inactivated hydrogen (Inactivated hydrogen

peroxide per minute per peroxide per minute per peroxide per minute per peroxide per minute
gram of leaf) gram of leaf) gram of leaf) per gram of leaf)
1 0.013" 0.¥8¢ 0.01° 0.12¢
3 0.014° 0.57° 0.00° 0.15¢
6 0.015° 0.732 0.01° 0.22b
11 0.0182 0.57° 0.02? 0.342

S5 g o ime (g bl glis (Sl (glasalasin gl 3l edlinl b sy s Jloin] paw y3 S it gy b b pSilie ygi yb 3 %
* In each column, the averages with the common letters do not have a statistically significant difference at the 5% level of the
Duncan's multiple range test.
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