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Abstract. Medicinal plants are rich sources of secondary metabolites. Lepidium sativum possesses active compounds
and secondary metabolites, including polyphenol, anthocyanin and flavonoid compounds, which have special
pharmaceutical and economic importance. Melatonin, as a bio-stimulator compound, has a regulatory role on the
amount of secondary metabolites and plant tolerance facing environmental stresses. In this study, the effect of
exogenous melatonin on secondary metabolites production on Lepidium sativum was investigated in a completely
randomized design with five melatonin treatments (0, 5, 10, 50 and 100 uM) in 3 replications. After applying each
treatment, the growth rate and the content of the photosynthetic pigments, the leaf water content as well as the content
of flavonoids, anthocyanins and total phenolic compounds investigated. The results indicated that seeds treated with
melatonin, especially at concentrations of 50 and 100 pM, showed improvement in the growth parameters and the
content of photosynthetic pigments. High levels of melatonin also increased the plant's secondary metabolites, including
anthocyanins, carotenoids and plant phenolic compounds. These effects confirm the role of melatonin as a growth

regulator and its impact on plant growth and resistance.
Keywords. anthocyanins, carotenoids, chlorophyll, flavonoids, phenolic compounds


mailto:h.oloumi@kgut.ac.ir
mailto:h.oloumi@kgut.ac.ir
http://dx.doi.org/10.29252/nbr.5.2.144
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.4.4
https://c4i2016.khu.ac.ir/nbr/article-1-2903-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1397.5.2.4.4 ]

[ DOI: 10.29252/nbr.5.2.144 ]

145/\ €0

Oloumi et al. Investigation of Lepidium sativum under melatonin treatment

Wl b Sy slhad, e (Bajwa et al., 2014)
B S s RIS Go b ) 1 glss bl W5 5 ST
A b S i e o 5 S s e 4 S 0
oo o> (Arnao & Hernandez-Ruiz, 2014) &, el
=T b e )l gV ) SlaediS o LS aled
ST Shs b IS s Al 5 Sl GlS|

(Zhang & Zhang, 2014) ol eus alis Slows|
IS 50 53 S| Dl 058 1S5 AL o g
das e a1y ed 5 b5y, DNA des 51 Sl sls
wheed v Gl La- L S5 ol (Kennaway, 2017)
5 P s 53 0S5 S Gla STy 5 e IS slalis
JETVRCL QR N: RGPV RN SR
sles & syl sy ualea (LiU et al., 2015) ssi .
E b 4 s ssby (e L L glasils
e o8 a0 i il 50 8 sl 5 ks gLl ¢ es S
0315 OLi5 b jedmy oS adlles (Wei et al., 2014) 5,5
ST a4 Caglie Sl il a8 5 51505 2,28 &S el
(O3 e 53 5803 Sa03 Ok ST Gk Sl st
456 S plis 5SS 5 565 Gl bl ydn 5 S
£ gy adlas )3 (2015) O, Kes 5 SArraU .5 o e
“Cdsbe 5 pell 6o ol 5 OOl (s 5 Olejen
ol Olejen Jleel 457 Wis S b el Il amalS 456 la
S b s (M DLS 5 s bus SO da) laeds s
Olgie Covi (555,0 Glin 535,108 o 5L olE Sl 5T
ol ool DI QWS s e (K5 p s 58 s
Arao & ) col oz o )lal alE w5l eI plie , el
w5 Slalles (IS, ba Ll (Hernandez-Ruiz, 2006
el 3 gdomn s AU g6 G e 85 S
My 5 My p 5oy o 2,08 Shasn ol o
AU 5 S I e o L el 4 56 Gl b
Hoe o Obpcs ol Sl Al 5 el alE
Sl Bslas C paalu g sl polie 5 g9l SLS 5 réls

.J)‘b kﬁ-ﬁjl"j

B w9y 9 dlge

i o 5 oald el Sleais yp lSan 5 asle
4o

S ple » 6T 56 Jolb ol )5 ) oS e !
o g a0 g0 58 528 s G o s &S el oS
CoeS 5 kS IR s aly ) S (ol ele
& 5w 5% OLE 53 (Zhang et al., 2013) L o J sz
@ Jeos SRl Comse a5 ol il s OS5 ee Olge
Tan ) 555 o0 oS anu g 5 Lhy 3 0gr 5 0ij b 5 o) sla 25
K (miliy 5 S 0 Jzw-N) 530 (et al., 2012
sbn e QWIS 53 b Hsba & Sl sl S 5
5 Gles m8 Cab 3 s s (Posmyk & Janas, 2008)
(S o b 5 Dl o (Dl g (IME dhar I ALE (slae S
e Ol e o j2iw (JANas & Posmyk, 2013) ol s
WLetS Ol K Ol 8 gloe,s 4 Glaze OLLE s
(Nawaz et al., 2015) cul edss sluliss LS 5 Ols S

15 55 DS 3 8 50 (Blis 15 I (s3dxie dal
@iy alerl e gbcwand 5 s QLS s
A 5 303 3y sy g oge oS il (8 (J5 S s
AMao & ) ol odds odalive s 53 13053 5o Oljee
Cex by e se> (Hernandez-Ruiz, 2007
SIS A5l 5o el s glacsl 5 e Sl bl
Cank dsa oo s (Turk et al, 2014) ol )5,
B I P P e R RTRY [P
! (Sarropoulou et al., 2012b) > 55 o J sk 3,05 5055
2l (Ko 0T Sl 4 05 5% (F)l25k 5 S8 oS,
s Js = & s (Arnao & Hernandez-Ruiz, 2015)
PEVPINCPRC PN RUNVIR P> DI PO WRV, RCA R T g
(S gd oSS, LRl dat, Jsb o sl il
Gl B o Greml 2SO Ol 4y S el
OT ¥ oo Voo e 5 ois Slpdan 0 S 5 s (6l gioes
.(Sarropoulou et al., 2012b) 5 5* & o oS az, jl
NS 5 95 Sl ST a and (gylle Bloe 51 o0 50
e ;8 G b 51l o5 5 035 el st Slinke
Arnao & Hernandez-Ruiz, ) 45" Jls! Iy 55 1 S
Al Sl Jpl) s 6K S e (e (2015
S o K 1y adey diy b ol Sl ek (IAA)


https://fa.wikipedia.org/wiki/%D9%88%DB%8C%D8%AA%D8%A7%D9%85%DB%8C%D9%86_%D8%AB
http://dx.doi.org/10.29252/nbr.5.2.144
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.4.4
https://c4i2016.khu.ac.ir/nbr/article-1-2903-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1397.5.2.4.4 ]

[ DOI: 10.29252/nbr.5.2.144 ]

146/\t5

Nova Biologica Reperta 5 (2): 144-154 (2018)

ali:.w: b M))A' J“*‘" };(51:,« A BE) a&é;o)w dfjg

2035 e 3K, Sl s el e shs Sl
b dls 505308

Chla =12.25 Assz2— 2.79 Assss

Chlb=21.21 A545_3 -5.1 A553,2

Total Chl=chla + chlb
Carotenids = (1000A470- 1.8 chla - 85.02 chlb )/198

S5 sladgigd

LS o gtn T iy s ool (o 58520 (51 g
il e S was oS (Toor & Savage, 2005) L ploxl
L OT 5 ad e /0 5 (5,8 o lae Jplke 2 Joo Vo )3 ol
Y Jeol s s okl i s O 0z 4 e OT
AlCI3 2 As 277 azds d 51 s 5 4ey30 NaNO2 o L
Y 5950 ) NaOH ) e ¥ Culgs 5 s 6L51 doys Ve
FFEOV zan dsb 5o e Dls 5 Bl bk OT 2 e
Syl gmte 1 oeslizel b baises bl s (o, 505l
T Cs s i 5 S
o (il gT (ST gime

JSI) sl Ik 2 oo 03 s it &8 0 0 S0/ lkin
() 488 o 4y Gl sl 55 17 5 Ao 55 4970 Sl
335 Sl 3 el YF 51 e Jeols oplias i O Sen
A5 e Sl oo X 0 s aids Ve 4 ol T gles
Fesb00 msadsb 53 ps) Jslws 1 A e ¥ O Dl
awles (gl s okl UV-Visble ey oSl by
MM 1CM Jslee Bl oy 31 Lol T clile
(Wagner, 1979) . oslizwl A=€DC J 40 5 5 YY1t
I b Ol

\CRUPH RN [ . SRR g G I P SRVA NSRS
Vs o) St s el YF Soe 4y 5 b okl Ao s
by lol Lo)3 40 bl 2 e V @ o Fa) Jsbme 1 2 e
s s ol 2 (e O & Jslows o BB L 5o OT
AP SURUICH gt (U SNV FRG YA YN
S Sk s cele ) Ss 4y Jools b ghiue s L1 0T &
Loy e gl VYO g Jsbys €sad o Ol oo b (5513
s okl = Cary 50 Jue UV-Visible e gy 2ol o&ens
sl ESIE 5kl oo 31 b LS 5 Cale alons (5l 5
(Soland & Laima, 1999) & eslizu!

VPF-1OF Y 6 Ll o al> sy laﬁl.c PR slaisl

Wy s bbb Shs oSN Sl s sy
4 W0 Jl 5o aleT o als sl 4 b sl ples
et S ¥ s dslar SIS 2 b B s ) sSTB o s
5l ediag (Lepidium sativum L) ale gyl Ao
e Sy A s 3 B Y e 1 Olgdol Hd OB, S0
53 bod s wed bie OT Loy Sseds doys )
Ll s s ad oob anls gl e LAY b3 L ool
35 Oluad olE ¥ OUE o I e tis K LS 38 S1US
35 Oy g0t A5 ga Jgloes b OIS (o)L T s Lo 01l 2
So PN (Ahdse pos a5 b elnil wia 5 L
i el Y gag Ko Ve 500 v b o glachle s oS
Sl ey 238 bl Ola 3 555 55 Sy pon A3k
ais) 5 alen ol (Jsb i) b el QLS Sl S 0
St olsm ol 5 ety s Glad el $SKas 0]y LS &S 030
i G 5 s 08T 5538 Sl i ya A gles b ods
~ g oSy 5 st o pke e S
rps A Lnp 0 s np opl s 5 obls sl
£33 Jol sy @mfﬁ ch» L Ls)l.q_ij ;\}fu’;}b
0T ool 5 ambs (e B2 51 ealinul L 55 OLS
i s I F
& 2 T Slgie
SalE olsm ol 5 035 03l T (o L3 ambs gl
@ 8 15 505 0T 55 Celu d St adi i .4 (5,8 01
4 Bdpai o S 6,805 55 T 5855 S 055 s
st 55 318 e G yn Ve glos 55 0575 Cele VY Sk
PR RN FSRU RPN G SRR PR NL- G - Ea N ||
Tirkan et al., ) ws awloes 5 dal, 51 eslizsl L RWC
(2005
035/ 05 035 -e8E 03) X
RWC (%) = (5 oj5— S
S g8 (S0 365 5
sb @ J5s IS Jol (5 5 (laa ;05 e St sl
oslizal L (35518 5 A 555,08) Wi s35,8 5 JS7 Ly IS
53 wde e (Lichtenthaler, 1987) s\l s, 5

e Y Sie e gh BYe 5 SPYIYe SFYA Slaz e b


http://dx.doi.org/10.29252/nbr.5.2.144
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.4.4
https://c4i2016.khu.ac.ir/nbr/article-1-2903-fa.html

147/v ey

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1397.5.2.4.4 ]

[ DOI: 10.29252/nbr.5.2.144 ]

Oloumi et al. Investigation of Lepidium sativum under melatonin treatment

oo b s les (P<O.05) s e 5 O (g
J39 S8 Jals (s 3 slae 55, (sl gmms Ao )3 90 Olisels!
Vaes Ko Vee 500 Sl (0 JS2) 35 j30 S s b a
23 S St o) BV 5 PO Gl 4l Sa s
Mo ¥ ges Koo 0 5 Aals [l A e dald b 4w lie
3 el s (P<0.05) 31> 0Lt 1y b3 IS (sl gimen 2 08
ols 03,31 K 53 LS5, Glgme » oo ST
Ver 5 00 N lacble s by, Glgme Ol
Aals 0y 8 L anlie 53 (yls ome Lsbar e SV ey S
Sl Vs S 0 bl s (P<0.05) cab il
IS 03 8 b amlie 53 L sSs)lS Gl 53 6513 one
Sslize glackle 5 1 Jol- 2BV JKE 3 i sdalie
@B bl s odalin i Db glgme 0 5
O 9 Vv sl D GG LSS Gl o it
0 5V chle (P<0.05) Wl sty gD,V s0g Ko
S5 Slma 5 500 BB N Y ey S
e b e Sl I Ol Aals 05 8 L awlie )
& ol 5T lsme ol oae b A3 40 Dbl
5 o e Ve S Ve Sles (A S2) sls ala
laos & lu o o35 OLES 1y cpilow 5T e o 2aS dals o5
Tl A edalin P<0.05 (s l5 s cb» 03 Sl s o plE
VS s S DS S Gl e 5T el
K8 DS 5 (Sl gmn ot gl el Sl ok 3l 0L
o § JB O L OT Sl g 5 Y 50,800 Vo vl a5 s
53 (P<0.05) s sdalin s Ve S 00 CLle 55
WO i 3 B OS5 Glgme Y05 S Vv Sles
R 4N e il Sl S e 5L alie 53 oo
Vb s A e dald 05 8 L amlieys 8 OLS S
L M SLS 5 Gl 50500 ST Y e S

()

S
S5 S e OSSOl g 4 305 5 5 S pagn cal s
Fros sty b Shy A an, ewS by
BEIRCH S op Lo Al oS w5l sle e ple

Oedle sles jo (alh azalS Ol cw)p ol Ken 5 (osle

SoleT Sy o)y
sdalive b 5 ud Julo SPSS (g ,LT N3l 31 ealizl b Laesls
- ks awlis LANOVA) Ll jls Jebows 55 ls e &5l
0 5 423 O Jlal mlaw s SSS1s GseT Sl eslizal b b

123 5 plowil Excel (ver. 2010) ,131p 5 51 oslizl b s JSC

Fad’d

5 gty gbesls @ beSS byl v Sl el mls
Gk G ol D sian0l als oS (U555 58
ol s g gy S sl Shs led )3 Lajles ool
Ol Y JSKs 5 alsn ol 5wty Job by 1 o 50 3T
Voo 9 00 lachle js ol (:\..U\ Jsb .l sl esls
53 5 (P<0.05) sls olas 1) Hldie op b o sMe Y 505 Ko
JRS 05,8 L amlin 55 65ls e Wi SV say S & il
Voo 5 00 lackle s o4k, Jsb di sl ol
oM Y ges Sea Ve 5 dals Sl 53 5 o e SV gy S
() JK8) 515 Olis 1y ldda o a8

hdske Sl o esls Ol Y S 53 &S boles
3o ol plhil 5 aky) S 055 5 mese Ol p 08 5o
Voo chl Sl s gl gl St 0js e S
ol 03 S s sba (P<0.05) ws otalie o gD HY goy S
b dmlis 53 YL s 55 lsn plotl i 35 e les
N 3V a5 S B0 5 Vo ke I8l Il S 6y 8
0 cble (P<O.05) wi oie 55 alis ) s g Hl5 e il 3l 4
Pl 5wty 6 035 ot 5 BB ST o 50 Y e e
gl S8 5 5 JB AT 05 o5 I o5
om0 (F JSK8) call dals ObE L awlie 4 S,
AU i Ve S Ve Jle ey J 4 3 5% sl ble
oS Ol 53 ls gme Sl baey S ple oy usls OLES
(P<0.05) sz salin als &5 eba

2 omse Sgline glacbhle 5b 51 fol CCAMISERE
oAl bl Sl b ea 5T &8 OT (sl
a8 0 Jles 5 dald 09 8 o5 i in S T (ol soms
O JLsa, 5 0+ cble (P<0.05) T Cowsa oo sa
Sagme SialS 4 s Vs S Vo Ver glackle


http://dx.doi.org/10.29252/nbr.5.2.144
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.4.4
https://c4i2016.khu.ac.ir/nbr/article-1-2903-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1397.5.2.4.4 ]

[ DOI: 10.29252/nbr.5.2.144 ]

148/\ €A

Nova Biologica Reperta 5 (2): 144-154 (2018) VFF-10F oY 55l o Al ¢ i) pole 50 (g5 slaaisly

Ny

L I alpm ol

- 50

- 45

- 40

- 35 7

130 9,
B

- 25

*203':)

N gy S0) i ke
258 plonil A 53 A (5513 e el 53 5 ST g5 a5 LT Y 80l sl ALE glm ol 5 4ty b A5y 2 5050 s S -Y KO
el 3yl bkl gl uasOlis b shas g 415 sae O glas diaslis O glise (o
Fig. 1. Effect of exogenous melatonin treatment on root and shoot length of Lepidium sativum. Mean comparison of
three replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant
difference and error bars show standard error of means.
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Fig. 2. Effect of exogenous melatonin treatment on biomass production in Lepidium sativum plants. Mean comparison

of three replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant
difference and error bars show standard error of means.

ab

=2
w
=]

e

[

) S

)

~
(s
(o

10
Ve S (ke 2 lle

50 100

G 2,5 plonil Ao )3 A0 (513 e o 53 5 (Sils 0 g05T Lo SSS ¥ 5 Kbe amglin  als olS 8y 5 28 505 ool ST SO
Wl 3yl glast 3Ol b ghast g Sl Hls gae Ooplss siasolis O gl
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replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant difference
and error bars show standard error of means.
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Fig. 4. Effect of exogenous melatonin treatment on leaf water content in Lepidium sativum. Mean comparison of three

replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant difference
and error bars show standard error of means.
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Fig. 6. Effect of exogenous melatonin treatment on carotenoids content in Lepidium sativum leaves. Mean comparison

of three replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant
difference and error bars show standard error of means.
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Fig. 7. Effect of exogenous melatonin treatment on flavonoids content in Lepidium sativum leaves. Mean comparison of

three replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant
difference and error bars show standard error of means.
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Fig. 8. Effect of exogenous melatonin treatment on anthocyanins content in Lepidium sativum leaves. Mean comparison

of three replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant
difference and error bars show standard error of means.
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Fig. 9. Effect of exogenous melatonin treatment on leaf water content in Lepidium sativum leaves. Mean comparison of

three replications was done by Duncan test and at a significant level of 95%. Different letters indicate a significant
difference and error bars show standard error of means.
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