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Extended Abstract

Background and objectives:

Elderberry (Elaeagnus angustifolia var. Anabi) from the Elaeagnaceae family is an essential
medicinal plant in Iran. Considering that E. angustifolia has not been given serious attention in
Urmia County, Iran for its cultivation, exploitation, and use in the food and pharmaceutical
industries of the country. Also, due to its unknown medicinal value in this region, the study aimed
to evaluate the phytochemical, antioxidant, and morphological diversity of genotypes in the Urmia
region, Iran.

Methodology:

In this study, ten genotypes of Elaeagnus angustifolia var. Anabi were evaluated to investigate the
diversity among genotypes based on fruit length, fruit weight, total phenol, flavonoid, ascorbic acid
content, and antioxidant activity. The color of the fruit was measured by Hunter Lab device. Total
phenol, flavonoid, and ascorbic acid contents were measured using Folin—Ciocalteu, aluminum
chloride, and 2,6-Dichlorophenol-indophenol. The antioxidant activity was measured using 2,2-
Diphenyl-1-picrylhydrazyl (DPPH). Cluster analysis (Ward method) and Pearson correlation were
made using morphological and phytochemical traits.

Results:

The results of this research showed significant differences between genotypes regarding
morphological traits such as fruit weight. The maximum value of the fruit length, with a value of
22.43 mm, was related to G2. The highest fruit weight, with a value of 3.18 g, was related to G5.
Fruit weight had the most significant effect on fruit yield. Color is one of the most important
morphological characteristics of the fruit. In measuring fruit color, the highest amount of L* with a
value of 39.6 was related to G2, the highest amount of a* with a value of 24.7, was related to G7,
and the highest amount of b* with a value of 19.2 was related to G2. The highest amount of
Chroma, with a value of 27.94, was observed in G10. The highest amount of Hue, with a rate of
55.63, was related to G2. The highest amount of total phenol, flavonoids, and ascorbic acid content
was observed with 33.58 mg GAE/100 g FW in genotype 10 (G10), 21.11 mg QUE/100 g FW in
genotype 10 (G10) and 42.5 mg AA/g FW in genotype 1 (G1), respectively. Also, the antioxidant
capacity using DPPH varied between 21.11% and 33.81%. Cluster analysis using morphological
and phytochemical data splinted genotypes into two groups. The genotypes of the first group (G1,
G6, G7, G8, G9, and G10) had the highest mean values of phenol, flavonoids, ascorbic acid, and
antioxidant activity. Correlation results among phytochemical properties showed that antioxidant
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activity positively and significantly correlated with total phenol, flavonoid and ascorbic acid
content.

Conclusion:

In general, this research showed that different genotypes, especially genotypes available in cluster
one, had significantly higher amounts of antioxidant capacity and phenolic compounds that can be
used in the food and drug industry. According to the results, the genotype (G10) was suggested as
the best genotype among the genotypes of group one.
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Table 1. Geographical coordinates and collection location of studied fruit of Elaeagnus angustifolia var. Anabi genotypes

Genotype Species Locations Longitude Latitude Altitude (m)
G1 Elaeagnus angustifolia West Azerbaijan/Urmia/lmamzadeh 45°09'27.5"  37°3121.5" 1300
G2 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°1020.8"  37°30'53.1" 1295
G3 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°10'19.6"  37°30'51.0" 1295
G4 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°10'29.4"  37°30'50.1" 1294
G5 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°12'18.1"  37°30'50.0" 1288
G6 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°12'33.7"  37°31'31.0" 1287
G7 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°11'51.1"  37°31'42.1" 1289
G8 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°11'33.2"  37°31'35.4" 1291
G9 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°11'33.0"  37°31'35.4" 1291
G10 Elaeagnus angustifolia West Azerbaijan/ Urmia/ Imamzadeh 45°09'08.1"  37°31'49.0" 1304
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Figure 1. Photo of the fruit of Elaeagnus angustifolia var. Anabi genotypes collected from different regions of
Urmia
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Table 1. Full name and Abbreviation of phytochemical and morphological characteristics of the studied fruit of Elaeagnus

angustifolia var. Anabi genotypes

Name of traits unit Abbreviation
L* L

a* a

b* b
Chroma C
Hue H
Fruit length mm FL
Fruit weight g FW
Total phenolic content mg GAE/100g FW TPC
Total flavonoid content mg QUE/100g FW TFC
Vitamin C mg/100 ml Extract Vit-C
Antioxidant activity (DPPH) % DPPH
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Figure 2. Means of fruit length and fruit weight in Elaeagnus angustifolia var. Anabi genotypes collected from different
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non-common letters of the columns indicate significant (p<0.05).
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Figure 3. Means of the color indices (L*, a*, b* Chroma and hue (H°) of the fruit of Elaecagnus angustifolia var. Anabi
genotypes collected from different regions of Urmia. non-common letters of the columns indicate significant (p<0.05).
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non-common letters in the columns indicate significant (p<0.05).
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Table 3. Comparison of the average of clusters for morphological and phytochemical characteristics of the fruit of Elaeagnus

2P

< oyﬂ

Gl 55 0 O

(B o e b

- sile

FW

Anabi” genotypes collected from different regions of Urmia
1.9b
2.8a

L*

angustifolia
Cluster

Vit C DPPH
39.2a

TFC

TPC

FL

23.3b

ok sdal ¥ S s Sl JolS U

Non-common letters in the columns indicate significant (p<0.05).

29.0a

33.3b

16.1b

e S

19.9a

27.1b

23.2 31l.7a
23.8
<

30.1
39.9

il o do s 0 Jlzs CL“ 23 Sl g saamsplis by s

22.7b
The full name of traits is presented in Table 2.

12.8 25.7a
14.3

22.1a
17.1b

26.1
29.5

— N

..



\YV

Vsl IVl ol K 5 e S ol 5 S5 Dlais ale

Dendrogram
Ward Linkage, Euclidean Distance

12.60 +
g 8.40
£
3
2
a
4.20
0.00

Gl G6 G7 G9

G8

G10 G2 G4 G3 G5

Genotypes

bt 5 (S5 8ose Sleosas bl ole 13, o sas andllae o 55 05 et w32 Sl Jols ol S 55005 0 IS
Figure 5. Dendrogram resulting from the cluster analysis of the studied fruit of Elaeagnus angustifolia var. Anabi genotypes
based on morphological and phytochemical characteristics.
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Table 4. Simple correlation between phytochemical and morphological characteristics of the studied fruit of Elaeagnus

angustifolia var. Anabi genotypes

L A B C H FL FW TPC TFC Vit-C
A -0.77"
B 0.89™ -0.69
C -0.16 0.69" 0.04
H 0.91" -0.88™ 0.95" -0.26
FL 0.23 -0.07 0.43 0.35 031
FW 0.09 -0.41 0.23 -0.32 0.36 0.49
TPC 0.12 0.39 0.14 0.68" -0.10 0.25 -0.64"
TFC -0.13 0.36 0.03 0.48 -0.17 0.09 -0.44 077"
Vit-C 0.14 0.23 0.15 0.43 -0.04 0.07 -0.55 0.86™ 0.91"
DPPH -0.14 0.32 -0.34 0.13 -0.39 -0.35 -0.83" 0.65" 0.56 0.66"

,\.@:\,aJt&,lCLJ;Jlasm%;q;**‘*

The full name of traits is presented in Table 2.

s ol L bgme LBl asie o
23 S Lol 8 oliise .(Babakhanzadeh et al., 2015)
Sl g i) (Sl s ol a3l ol Jolse S
e glAsel by, il sba S o
asl sbednbe ol 0 bplaesl sl 6, Seslul
.(Gairola et al., 2010) w5 ls cdlss Jsb alan sl LS
S amea @olpe (a5508) @l Slise 5 b,
Loy o b LS S5l Ol 2 31 &) s0n
Slye ol A1 552 s b3 SUS Lol en (S 5 O pon
Dawidowicza ) szl o aJss 4 slae ol i 5
cbedpli 3omy cde 4 aman oS (et al., 2006
VO ] R JEN S JRE R Rt A
s ool OlWlas (Wang et al., 2012) el Sl o5
o\ g 4 s> ol (Crataegus L.) &gjtﬁ S9)
L ormad b b Sl ol sbadssde ol 5
oS ol a5 5 Jsd s Laolsil 5 ¢l ﬁ\-' O
5 Js Ol ol SYL Oleli)] o &S s ek

ROW VIR B PRVSNICH P WE g

* #* =gignificant at 5% and 1% probability levels, respectively.

oy
s M Ol L3 e Dlao S S plaie 4 sgm Jsb
Soosm p Glony caenl B Jsame gaia Bl 5 @
ol s Sas gl oo 1 85U cp mies seme G0s oSl
R SR G Lgp K5 osme 035 00 Ol
Karadeniz ) sl glais corzy 5 Jame Ll 2l
J\M}b& ULJ}*@- a)\a')b )90 O;\ .(& Sen, 1990
Lol G3lo on

e soe 53 352 50 Sl e SN0 plsie 4 53
o) s @l as  glaes) sl s Sy ol
S5k 3 b 31 25s Sandl ST el S 5
sl Y game Jas ob3) bl Sl wile Cilis
5 Ol 03 S e pslad) e SLS 5 4 sl
Gairola et al.,, ) aws o plol o35Sl chle zalS
Cod Az s 5 JS U5 ol sams3 s (2010
53 i) B 515 (bl 55 bl il sb
03 dem g0 Job ol e &\Jﬁ)\ gt g_,d; B aibie



AR

AP (Js (g gima) oleand snd SLS 5 (g |
2B s SLS 5 g bl WelS (S sSal a5
Al Abd et al., ) sz 558 S s S s 4
Sl 0 e bl SlaeSl sl el (2015
55 IS seaS Je sy olS S5 ol
- b SIple L 5l (Shameh et al., 2019) c..
Gk 5l bassl 5 LS asl sl b s
»s 5 (Gharibi et al., 2015) v g0 same b s
s i Np oy olmbelul 5 b
e Slaie 4 gam b, 8 Lol sl el
g5 ol s b LuSENE 5 SIps Ol g
e 5 Sens Jelee ol b pimes OS5
55> (Urbonaviciité et al., 2006) & s oo 2
dan) 4l OleSs o o sae 5 cute S
SR JCON | PR P VRNV TN ST E IR
Kse oS ol orz GOS8 Sldlas s Slas)
Ghasemi et al., 2019; ) .sl . cu o)

.(Rahmanzadeh-Ishkeh et al., 2021

S S

—edplie glaea &S wzeas OS5 ) g e ols
Je OlS 5 olie vy Lhas ale 456 gl
slowss &S s les Wl alie 5 Logee 5o 45l
LA u;ﬁ\.:u Q}SL‘" 6\-“’-'\:4}3 t}S P Q\},a 6\)\3 ke
WS ol ples Gimss ol Sl sl cay @l IS sbay
s, 8B Gl i Sl ol L G2 (s
S P55 S osme Job s H 5 b*. L* el (655098, 50
Gl0 Cu5) plnisn Slao SL5)) 5o umes ol
— st oS8 S M (JsB e cp e raly |
2 S el 5ldss

Vsl IVl ol K 5 e S ol 5 S5 Dlais ale

Halliwell, ) s5¢ 0 Ay olS 55 i adssd
9 L.S"L") U\J'“;‘ L’JJL }\ Jd\yksn b\,_g ,\.w) O&A .(1994
Jiang ) szl 5158 5k o 55 slpe Sts sl 3 4 sh,
My F5e Jelss 5,5 oo ldi=e (et al., 2001
3.&.: 9 .;\.J:) PLl A\SL;.ALC _/.b —.4\3‘5.); w)\jg Lbu\-:)j}}‘\é
aaly 55e 5 bod gl A s Klg e cal 35a olS
.(Katayama et al., 2006)

BEEENEE™ s.j 53 Jsboe sl 51 C el
23 ol l o) o om 3l a8 slee 5 )l Bl
s s S saS e S o et o S
Car ol ol el LglaeS) sl e
iy losle anal g LT Llie 53 Canpy cd8lona
I 4 Gl nl emes 58 Ml ss D
mr S8 Lglas 5 aad Y’M‘J 5 oN sl ©,08
i smn gl oylae plews OS5 LT s S
sai OIS 25 p Sk /A O el ol
5 SSe s S5,y (Elshihy et al., 2004) c.|
0 gun s_)\.«.éﬁ.«.b- uu\.w\ B A.on PLl b Ao 6\44.:\34
Aol 5 Gane slse s n (ushs ol b e
VL5 el ollas s s S b)) W]
Al Same Slee s usbs Ol 00
Seadatmand et al., ) 5,05 doie o g 5 Sy sSe!
(2014

2 8 s ool SSdem sl bglans) sl
LBt OS5 pamalinsl 5l gl ol okl
A g Sl &S sai asaw (Halliwell, 1994)
PR CR VUK E™ PESRP U VNP3 CH W 3 S S0
Ont 03 5 o it b sy Gl o ASig,sba il
A S b ol il o 53
..3)‘.) .)_99.-)

JS s 5 I8 lpme aadlas Gl o
sl plas SlaeSl sl cbodls U s Seaes
0B85 D5 s bowss ganadss 5 Siawas ol
Sy 5 Y Gl sl cools b sbgwsss



3 5P 50 F 5 e \Y-

technology, 16(86), 15-29 (In Persian).

— Gupta, M. B., Nath, R., & Srivastava, N. 1979. Anti- . _ _ &k
inflammatory  and  antipyretic  effect  of — Ahmadiani, A Hossemy,_ J.,_ Semnanian, S., quan,
Bsitosterol. Planta Medica, 3, 157-63. M., Saeedi, F., Kamalinejad, M., & Saremi, S.

— Halliwell, B. 1994. Free radicals, antioxidants, and 2000.  Antinociceptive and anti-inflammatory

human disease curiosity, cause, or consequence. effects of ~ Elaeagnus  angustifolia_ fruit
Lancet, 344: 721-724. extract. Journal of ethnopharmacology, 72(1-2),

— Janighorban, M. 2018. Elaeagnaceae in Flora of Iran 287-292.

A . — Al-Abd, N.M., Mohamed Nor, Z., Mansor, M., Azhar
134. Publication of the Research Institute of Forests ' ' e P '
and Rangelands F., Hasan, M.S., & Kassim, M. 2015. Antioxidant,

_ Jiang, F., Xie, J., Dan, J., Liu, J., & Wang, H. 2001 antibacterial activity, and phytochemical
Selection of optimal ultrasonic extraction process of characterization of Melaleuca cajuputi
Elaeagnus angustifolia L. by uniform design. extract. BMC complementary and alternative

g - . medicine, 15(1), 1-13.

Journal of Chinese Medicinal Materials, 24(12), . . I

891-892 (12) — Assadi, M., & Janighorban, M. 2016. A contribution
— Karadeniz, T., & Sen, S. M. 1990. Morphological and E%Iaégenaézzg;c}rr?%ra: fas t:enat?\?g uasnd Eﬁfﬁ/ga?:;

pomological properties of pears grown in Tirebolu g - .

2 L2 tree. Nova Biologica Reperta, 3 (2), 118-122.

and vicinity. Yuzuncu Yil University Journal of e -

Agricultural Sciences, 1, 152-165. — Babakhanzadeh Sejirani, A., Seyed Mousavizadeh, J.,
— Katayama, H., & Uematsu, C. 2006. Pear (Pyrus & . 'V'.Ozafaf" K.h' .2015' Phytc_;chemlcal and

species) genetic resources in Iwate, Japan. Genetic anthx_ldant investigation of the fruit 9xtr_act of the

Resources and Crop Evolution, 53, 483-498. medicinal plant (Elaeagnus angustifolia L.) in

. different habitats of Shahrood region. Eco-
— Kousova, R'D'.’ & _Kazakov, A 1998. Ph(_)no!lc phytochemical Journal of Medicinal Plants, 4(4),
compounds in fruits of Elaeagnus angustifolia,

LU A 62-73 (In Persian).
Khimija Prirodnykh Soyedineniy, 3, 455-456. e .
_Krause, S. Hammer, K. & Buerkert, A. 2007. — Bahador, S., Rabiei, B., & Hassani Kumleh, S. H.

Moroholoical biodiversit 4 local f th 2014. Comparison of different methods for
orphological biodiversity and local use ot the isolating of total RNA from leaf of three Thyme
Himalayan pear (Pyrus pashia) in Central

. . species rich in secondary metabolites. Iranian
1BZhAL,j;aQ25G 49 netic Resources and Crop Evolution, 54, Journal of Rangelands and Forests Plant Breeding

. . . and Genetic Research, 22(1), 11-24 (In Persian).
— Mir-azadi, Z., Pilehvar, B., Meshkatalsadat, M.H., _ - . . )
Karamian, R., Alirezaei, M., & Khonsari, A. 2012. Dawidowicz, A. L., Wianowska, D., & Baraniak, B.

. . 2006. The antioxidant properties of alcoholic

The effect of main ecological factors on essence extracts from Sambucus nigra L. (antioxidant

yield percent of myrtus communis in different forest properties of extracts) LWT—Food. Science and
sites of Lorestan province. Yafte, 14 (3), 103-111. Technology, 39(3) 308—315

— Ojewole, J. A. 2004. Evaluation of the analgesic, anti- _ Elshihy, O M, Sharéf AN .&Muzher B. M. 2004

inflammatory and anti-diabetic properties of P, L T ,

. . Morphological, anatomical and biochemical
Sclerocarya blrre_a (A.' Rich.) Hochst. Stem-bark characterization of Syrian pear (Pyrus syriaca
aqueous extract in mice and rats. Phytother Res

18(8):601-808 Boiss) genotypes. Arab Journal of

Biotechnology, 7(2), 209-218.
— Rahmanzadeh Ishkeh, S., Asghari, M., Shirzad, H., & ay. 7(2)

. . v . — Gairola, S., Shariff, N.M., Bhatt, A., & Kala, C.P.
Alirezalu, A. 2021. Evaluation antioxidant activity 2010. Influence of climate change on production of
and phytochemical constituents of the fruit of

raspberry (Rubus ulmifolius sub sp. sanctus) secondary chemicals in high altitude medicinal

. lants: Issues needs immediate attention. Journal of
collected from Khan-Daracy area of Orumieh. Eco- P

. L Medicinal Plants Research, 4(18), 1825-1829.
phytochemical Journal of Medicinal Plants, 8(4).  _ gparini s, Tabatabaei, B.ES., & Saeidi, G. 2015.
89-101 (In Persian).

_ Roshanibakhsh, F. Samsampour, D. Askari Comparison of essential oil composition, flavonoid

. . L content and antioxidant activity in eight Achillea
S;]eyahk(‘)oel, M., & ngherl,_A.2022. Investllggtlon 0; species. Journal  of Essential Oil  Bearing
the phenotypic variation in some populations o Plants, 18(6), 1382-1394.

Mentha Mozaffarianii Jamzad. Iraman Journal c_)f _ Ghasemi, G., Alirezalu. A.. & Rahmanzadeh Ishkeh.
Rangelands and Forests Plant Breeding and Genetic . .
S. 2019. Evaluation and comparison of

s Rdes;earch(i 38(12;; 1%13'_2 (II\;I] Pgs’i\il n)i( M. 2014 phytochemical and antioxidant capacity of some
— oeadaimand, L., horbanti, M., yakan, ‘i. : small fruits collected from Urmia Khan-Dareh-si

Phytochemical and antioxidant activity of Eleagnus region. Iranian Journal of food science and



Y

— Urbonaviciaté, A., Jakstas, V., KornySova, O.,
Janulis, V., & Maruska, A. 2006. Capillary
electrophoretic analysis of flavonoids in single-
styled hawthorn (Crataegus monogyna Jacq.)
ethanolic extracts. Journal of Chromatography
A, 1112(1-2), 339-344.

— Wang, Y., Guo, T., Yin, L.J., ShangzZhen, Z., & Zhao,
P. 2012. Four flavonoid glycosides from the pulps
of Elaeagnus angustifolia and their antioxidant
activities, Advanced Materials Research, 756, 16-
20.

Vsl IVl ol K 5 e S ol 5 S5 Dlais ale

angustifolia L. in different regions of Razavi
Khorasan  province.  Eco-Phytochemistry  of
Medicinal Plants, 1 (4): 58-67 (In Persian).

— Shameh, S., Alirezalu, A., Hosseini, B., & Maleki, R.
2019. Fruit phytochemical composition and color
parameters of 21 accessions of five Rosa species
grown in North West Iran. Journal of the Science of
Food and Agriculture, 99(13), 5740-5751.

— Tosun, 1., Ustun, N. S., & Tekguler, B. 2008. Physical
and chemical changes during ripening of blackberry
fruits. Scientia Agricola, 65: 87-90.



