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Materials and Methods: This study was conducted to evaluate the effects of five different
host plant species—Alhagi maurorum, Prosopis farcta, Amaranthus retroflexus, Lactuca
serriola, and Conyza canadensis —on the morphological traits, seed yield, and accumulation
of key phytochemicals in C. epithymum. The experiment was carried out in a randomized
complete block design with three replications under field conditions at Shahed University’s
medicinal plants research farm (Tehran, Iran).

Results and Discussion: Results revealed that host species significantly influenced dry
biomass, seed yield, antioxidant capacity, and the concentrations of several secondary
metabolites, including total phenolics, kaempferol, dulcitol, cuscutin, and B-sitosterol. C.
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epithymum parasitizing 4. retroflexus exhibited the highest dry biomass (1.86 g/plant) and the
greatest levels of total phenolics (53.46 mg GAE/g DW), kaempferol (0.48 mg/g DW),
cuscutin (4.22 mg/g DW), and B-sitosterol (0.413 mg/g DW), along with the strongest
antioxidant activity (81.34%). In contrast, A. maurorum supported the highest seed yield
(2986 seeds/plant) and the maximum dulcitol content (7.67 mg/g DW), although it showed the
lowest antioxidant capacity (56.61%). No significant differences were observed among hosts
for stem coil number or thousand-seed weight.

These findings demonstrate that the biosynthesis and accumulation of bioactive
phytochemicals in C. epithymum are highly host-dependent. The physiological and metabolic
characteristics of the host plant directly shape the parasite’s phytochemical collection, likely
through the transfer of precursors or modulation of biosynthetic pathways. From an applied
perspective, selecting optimal host species—such as A. retroflexus for enhanced antioxidant
and phenolic production, or 4. maurorum for maximizing seed output—can serve as a
strategic approach to standardize and improve the quality of Cuscuta-based herbal products.

Conclusion: In conclusion, this study highlights the critical role of host identity in
determining both the quantitative and qualitative attributes of C. epithymum. Future research
should integrate metabolomic and transcriptomic analyses to elucidate the molecular
mechanisms underlying host—parasite metabolic crosstalk and to identify key regulatory nodes
governing phytochemical biosynthesis in this medicinally valuable parasitic plant.
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Table 1. Physical and chemical properties of the research field soil

Soil Total Available Available Soil Organic Organic Saturation Saturation Electrical Neutralizing
Sampling Nitrogen Phosphorus Potassium Texture Carbon Matter Percentage H Conductivity Materials
Depth (cm) (%) (mg/L) (mg/L) (%) (%) (%) p (dS/m) (%)
0-30 0.12 11.95 235.6 S.L 1.267  2.18 39.56 7.83 3.75 18.5

iy s9nlS (Prosopis farcta) S48 (Alhagi camelorum) yus )5 Jols Wobjse yoh Liolesl cpl
sasly > (dmaranthus retroflexus) wgy> gU o (Conyza canadensis) I5U olS yy (Lactuca serriola)
43)5 S 030398 WO gyl ) e sladlijie o paside Jeelgd b (VX V) e i ¥ colue 4 (oiilo]]
3 59y By plo Blw iy alold (8)S Hlai 13 b b aoalS (S gy U dw alsye )3 9 Glug) 9 (55 Slo> 1 om
silwodgl g sless Jlasl 28,5 plodl (cyeg) (tusd g 41 5y slaile b ojle b plol (3,5 S5 e wls
509 WA Sl syl b 95 sy 302 Voo o (53 1265 gl (S0 V+) (g oy 53 biee ol
b culS (Farah and Al-Abdusalam, 2004) g, @llas bjee LS LS 10 29 0 jlewd 4y VO Cdo &
il 5 o5 Sllas 1008 Glhje Bl (0,5 03l 4 £9yd 5 035 Wl 39y Ve S CbIS Sl dny s (sl
oy &y (e lalS Cudloy 85 pll (ol)5 Jad Jsb o GlalS Sl 4 aag b LSS o) ¥ e bl o
2 Pl s 5ds 355 A1 eSS (el (oo 99 3935) 3 o oo CuBIS Sl g o
L Healdb a8 o)l
S29lsdoge las Sas

P> Do Vo (ke (olil 2 s olS Al 58 (59 9 )d (liee (SS9 5 (g o ABle sl g Sl
b (655 031l Lislesl asly
lbenboiad Sl S99

b Sl 5o Sliylojl plol (gl upm 10,8 St Ion & pgloeo 53 5 dsls 5 00 (S5l o s s (sladigad
A5 S Y °C oyl asys



S /@9 A
(G FRVORIR P WSPUSHIVA PEW-VAPSPIVA | T 1 - = T o

JS Ji3 55 o)l

ke T3 e i oS 1Y aie ot 33 (68 o] e — ol e IS LS S5
VO Code 4 4iBd )3 ygd Voo r) ot ko ool Cawd 4 Jole g odnle 4B Y Gde 4 (V 4 A) ol Jgilio
T 035 351 +) 505 — b hyme il 10 b o Bl o las sl ¥ oSy (sl i (455
b olKislojl (slos p3 (Sl 55 dids Yo Ste 4y badiges .l bgbio Y/ gyt @l S Joloes jid o ¥ g (plaito
SoS a4y J§ 8 jlake .0 oulgs (PerkinElmer, Lambda 650) yiegidg xSl ol5iwd b VSO nm ) ol Gls g ol
.(McDonald et al., 2001) 155 duwl>e (il oo o p)55,500 V0 b+ slacdale) (S yo) SIB sl 5 yliibinl oo

JS Sudgigld (548 o)l

Kty Jplin ol sl Jylin e i o T Ul 15 1Y (S asdle i sgkie
VL (4585 VD ko 4y Ve +++1pm) Sois 5l 1 ey Lol (liSied 5yl e (o b okl aln 3 VAR Caps
o ol i 35055 oo 4 it 3 bl (A ylia > 25 V) (AICKHO) pyscasl 315 77 Jgons y2d Lo
41,8 (PerkinElmer, Lambda 650) ,iegl YEV/Q zge Jsb ;3 5,5 il asyd Av (glod jd y5umlisSSl aids Vo ]
22595 o b e glaclale) (She) 055 (ol SaasigMe o)l ot 1 oozl b JS sgighs laie 5 05
{(Djeridane et al. 2006) 15,5 duwlowe (yid o

JosdseS 9 (i 33gS 548 o5l
Y0 pld by ol Sl e S5 dngis 4 bsye e dge I ()lude ClaS 5 o) S ojlul
ool OluS' 5 cpl o (glp (Knauer, Germany) HPLC w3l .85 1,8 odlatwl 3)50 (Biofil) yiog,Sie
Jols S'yonio 518 ((C18, 25 Cm x 4.6 mm, inertsil, 1.D., 5 pm, GL Sciences Inc, Japan) oslaiwl )50 5w .0
22 ) odaw KeS (Lee ef al. 2011) dg 4iogil YOV odliiwl dy90 zge Jsbo 090 4dids YO 81,5 gileg S yloj o
el S glogyS (slodubs .005,5 (5,5 ol (Sigma-Aldrich) (youw 35S 9 JgyaeeS jlade o jliibinl boxie § Sy 51 S

Joialed (5 08 01331 9 Zl peianl

M 5 6Ll Jglipn 2l oo V- ol j330 49,5 5355 e (gla 5 e Sl Lo s St 1 5
buwgi g odd s Joilig 18 .cé)S 518 Lawlyidsl zlael 15U o addd Ve Cie 4 dlols bl 000,85 bl
35 e WM aay Lo Jligy 56 g 0b 4y 590 (Sligel B a8 b ol (sl 055, 7F e Sligal gl
56 (C18,25Cmx4.6 mm 1D., Sum) sslizwl 3y90 (5w A5 Jo Joibio ;5 HPLC plosl caa dlols syl
Yoo NO LY+ g 4> VO-0 LY +—Y w@idy O+ LY A) asby g 5bdl)S &g (B) U yisginl g (A) Of Jolis S e
Karsten ) 3g; 5209l YA+ odlitwl 3)50 zg0 Job 9 3, Kl a3 Yo gt (glod caidd o jid ooV by b (adidd
Sigma-) edlo ! 3 )lkul b s diges Retention time duglis KoS 4 Joiwdgd (505 631l 5 slwlid (e al., 1990
8 )3 &g (Aldrich

Ol (5 )5 051351 9 Zl pxianl



Wl @& ] .
‘L .t Al Obnd apbideei 90 / 1Sin 5 Jlo, /s B s o Gl (Bl S sy ———

5 55wlS (655 0jlul (gl dlols obiladl 035 s W o Jeilie el i CubdS e 005 bl
dy90 (ygiuw b odliwl (Knauer,Germany) HPLC jl 5eSwlS jlade (6,8 ojlul (ol .c8)5 )13 oolaiwl 5)50
A0 ) (S yhmnd dowol 2o )d /Y ggls) Ol g s pisginl Jols S yoxio 6 (C18,25CM*4.6 mm 1.D., Spm) elicul
Singh ) 54 yegili YV odliiwl 3)90 oo Jsb 9 3 Kutlu a0 YO gt (glod aidd > i) duo ) (g8 L (v/v V-
Sigma-) edlo oyl 3,lkiwl b la aiges Retention time duglis oS & (yi9SwwlS (5,5 0510l ¢ sloliss (e al., 2007

ol 005 039] donens Cuonnd jd Joiandgd 35kl pl S gileg S i 08,5 g0 (Aldrich

Jg piawgismw —Uis a8 01331 9 Zl syl
MolS 5 adlis! yhatio T i) (oo Vo dliols g 4 .103,5 1360 MolS ol j3 wolo ) Lawgs o, 5l p)5 K
TS ol 5 38 i ol3S0 6 5 43 035 b Lk a5 &L 55 Lk & 035 ) o V¢ 13,5 Lgls
6 15 S5 LY 555 o g 0 035 b iy 15 L3I (o] o eae @ pling, S (55 ) o e 3 1S5
Jolie yid Lo 0 )3 3¢ p)5 +/V0 3905 ;> a8 alols osileudl 13,5 pes Mo ot Wb (69 @on yliag IS (o
HPLC I Jgyuwgiow jlade (x5 ol sl )5 )18 ooliul 3)50 Jg gt 605 ojll (gl 5 23,5 J>
5 Jobl Syoe 516 (C18, 25 Cmx4.6 mm 1.D., 5um) oolaiwl dy90 (ygw A edlitw! ((Knauer,Germany
VAN okl 3y90 zge Jobo g oSl ax > YO (ygiw (slod By o i Jo V (658 b ((VVVOIAD) sy gl
5laikiwl b o digei Retention time duwlie oS &y g yiwginw (655 0jl0l o olwlil (Ye et al, 2010) dg yiogil

85 e (Sigma-Aldrich) g yiwgiow — L

ol GoleT Jals 9 &y joxs
mged I oy Lodly Jlod g 4300 9 00,5 Ll LSS aw b (dola LolS (sla Sol gyl LB s Baios )]
Ok g b pLSI SAS 58l 6 5SS &y Wosly (39 oy 1 lisebol 1 gy 5 p3Y (sl jiel )y (5550510l g (gl 5
Excel JJ3l py b jlagel oy 285 )15 auolie 3)90 20y gy w3 oS (glaiey aiz (g0l Lawgi o las

L8 L)y
(M) 1l b s oy Wy e Sis 5 5 gy Dlio p e H S ame Gl Guilyly 458 @l
Wlo plo pogas )3 5 )l dre gy —lo 5 (5eSwlS (Jotndsd (J5y80eS (S 403D (JS 6 uolie
(V Jsi2) 592 5> (ixe et
il Oz OLLE 36 o O gl o ot b 5 K305 08 Slio bl 4 Y Jpe

Table 2. Analysis of variance for morphological and phytochemical traits of Cuscuta epithymum
under the influence of different host plants

Mean squares

e N Dol seeayin pdied Syt
R 2 0.266ns 0.100ns 0.086ns 7876.06ns 0.0026ns 130.59ns
Host 4 0.800ns 0.712%* 0.261%* 4319.43* 0.0041ns 630.95*
Error 8 0.700 0.052 0.007 8777.23 0.0001 65.88

CV (%) - 21.63 2.76 6.25 3.27 3.89 11.10

#* NS

o550 db\cu.ﬂﬁ,u@,,,u@mﬁ;%;ﬁ*, ¢
ns, * and ** indicate non-significant, significant at the 5% and 1% probability levels, respectively.
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Table 2. continued

Mean squares

gg:il;lct?o(;f df pfl(;:na(:l ﬂarfr?)tr:l(ii d Quercetin  Kaempferol Dulcitol Cuscutin p-sitosterol
R 2 0.116ns 0.014ns 0.0002ns 0.0032ns  0.378ns  0.027ns 0.002ns
Host 4 0.508* 0.412* 0.000005ns 0.033**  2.348%*  (.581** 0.030**
Error 8 0.038 0.013 0.000003 0.0003 0.029 0.007 0.0001
CV (%) — 3.88 10.61 5.95 4.07 2.40 2.18 0.99

#% % NS

.M)A\)bJW‘CEMJJJ‘JGI&»})‘J@MJ:.&—%JFA{ 9 ¢
ns, * and ** indicate non-significant, significant at the 5% and 1% probability levels, respectively.
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Fig. 1. Changes in stem coil number, fresh weight, and dry weight of Cuscuta epithymum under different host
plants. Values represent the mean of three replications, and different letters indicate significant differences
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Fig. 2. Changes in seed yield and thousand-seed weight of Cuscuta epithymum under different host plants. Values
represent the mean of three replications, and different letters indicate significant differences
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Fig. 3. Changes in antioxidant capacity of Cuscuta epithymum under different host plants. Values represent the
mean of three replications, and different letters indicate significant differences
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Fig. 4. Changes in total phenolic and flavonoid contents of Cuscuta epithymum under different host plants.
Values represent the mean of three replications, and different letters indicate significant differences
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Fig. 5. Changes in kaempferol and quercetin contents of Cuscuta epithymum under different host plants. Values
represent the mean of three replications, and different letters indicate significant differences
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Fig. 6. Changes in dulcitol, cuscutin, and B-sitosterol contents of Cuscuta epithymum under different host plants.
Values represent the mean of three replications, and different letters indicate significant differences
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