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Total poly phenolic content <laliiua & Al Aldl) ggiaall (b —1-3-3
(TPC) in extracts

daph aladiuly Lamiall dgd) (e Al claliiud)  deball/ gl ded) S aoa3
ey (2009) Gsals s Cnldl Ji e et &3 )y (Folin-Ciocalteu)
Caidall agagall Clig)S Jolae (e ids <ol 200 g Sl paliiud) e liids <10
(96-well microplate) 34~ 96  Je (g5iad Ally 488all spladll dabia i 4 %2 dausy
Jslae (e s el 0 Cibpnial Waamyse Aal) S s b (383 ued 52 Jelill oS5,
S5 any Hlatdll e W) ae %50 4y sl (Folin —ciocalteu reagent) sillS sls— () sall
peall (ga) Jelall (il elldy (Lysie dapa 22) Abal) iha dayd b dele Cial badl dagiall
e Apaliaial) da)y ald 20 lanyy (el Gl Glaal oylaill o Jie (& gl 3laadle
Enzyme- Linked 1) leal dadiall og)i Slea aladinly gl 490 sl Johll
A adla (o pana Sl Jslas ge spladl s (ELISA) Immun Sorbent Assay
Asall LS Jha g . jille JS Gl syl 16005 100 o calis 381505 Gallic acid
Aluall Al slaie) P e SIS Gaala e Slahalally Al laliill i 4l

Y = 0.0008 X + 0.0596 anyl
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ELISA lead dasiiall 15568 alaaiuly 5iasili 490 oasall Jshall

;A Abal) Asbedl alie b Asie dawi€ gyal) ygaall aliaal) dalladll lusial

Anti radical activity (%)= A-B/A X100
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e TR

Ly piad) all Jiall paliiee o duslall el degendd Ral iVl dad Jias : A

Adbide Glude aladinly spiasadl dlaldiud) Je golal) miall dpalaial) a8 Jia : B

(FRAP 438, k) 4.01532Y) 5,081 dliaial) 3ausH 3alaal) Adladl) (ulé-3-3-3

Ferric reducing antioxidant power assay
Gl A claaall cligh Jial e dasmiall sald) AL o lulul aded 455l s,
Wjasat o Ally (1996) Stain 5 Benzie olaldl Jé (e 263€d) d5phl) aldie] a3y jsauaal)
e il Sl 8 Al cas ddplal) b3¢l gy .(2009) 05,3l Molan Galll Jd e
sy Caidall FRAP Usas (g il Sk 250 L land alyall algall 2500 cilaladin)

Craa A e 88a 96 (e calln ll; Microplate 3a8a syleal) dsgiia (3l 13g]
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L) e 0 L) claliiud) e
Adg¥) byl pan —4-3-3
ISl (sl s el o5 3 A0Y1 Sl ) e Jpeaall (1985) SMith 4l calesiad

¢adine Cigh b gha ias e il paad) dddee Cipals Tanl 0
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(bl 38) sally Alalaal) 38 (5) im a3l (8 Al Y1 il Aygond A il Al Gl
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50 JS 2my )l 4 gead Ay gial) Lol Curn LS Adliie Clye EDG Adeall <y S 100

-(1980¢ Harrett y Smyth) (e
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e ) Clay ) e Cagyme e de gsmy Al Jladd) (e (Jal) 330 Al a2 8 W
S5 Jsbase 4 Glagy)ll) Y Glagp)ll Blae go s Sle 10 280 & S5y GupS Jsla
dasnd PR e AW Gl ) aae paail @l Guuel) daua oo Sl Sk 10 ae 4aiag
Gl il 2ae OIS 136 @) e EDE saad) Jare 2aic )y OlympUS g5 (s Soall gaal) can
(2000-1500) e s5ins dal JS o) i Vg iy Sile 10 3 iy (20-15) e A1)

& Sl 2o 6 Guyy 20 = il Sle 10 Jaxtivel ol aanll & il sxe daigia
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o) il Lol Al ol A Slaall 138 (e JB ) S) e (g4ia) 1)) L) (Stock solution ¢3al)
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Date palm (Phoenix dactylifera) fruits are rich sources of carbohydrate,
proteins, fat, fibers, minerals and vitamins and have been an important
component of the diet in many countries. Human cystic hydatidosis is a
zoonotic disease caused by the larval stages of the tapeworm Echinococcus
granulosus and it is endemic in Iraq and neighboring countries., the present
study to determine the total phenolic content (TPC) and antioxidant activities of
the extracts prepared from the date by-products [pomaces and their ingredients
(flesh and seeds)] of two Iragi date cultivars (Zahdi and Kestawi) using five
different solvents. also at aimed to determine the in vitro protoscolicidal effect
of the aqueous extracts prepared from pomaces and their ingredients of the
above mentioned date cultivars against the protoscolices of E. granulosus.

The TPC was measured using Folin—Ciocalteau method; while the antioxidant
activity was measured using DPPH-radical scavenging and Ferric reducing/
antioxidant activity (FRAP) assays. Protoscolices of E. granulosus were
aseptically aspirated from livers of cows naturally infected with cystic hydatid
disease. Protoscolices were incubated with crude aqueous extracts prepared
from powdered pomaces, seeds and flesh at concentrations of 1.25, 2.5, 5 and
10 mg/ml and for different exposure times (5 min, 10 min, 30 min, 60 min and
24 hours). Viability of protoscolices was confirmed by 0.1% eosin staining. The
results of the present study showed that the type of the solvent used in the
extraction plays an important role in determining the TPC and the antioxidant
activity of the pomaces and their ingredients (flesh and seeds) of dates. Tow
solvents (distilled containing 1% and 5% of hydrochloric acid) have been used
for the first time for preparation of the extracts from the pomaces and their
ingredients and these solvents showed superiority in terms of the quantity of the
phenolic compounds and the antioxidant activity over the other solvents
(distilled water, 50% ethanol, and sometimes boiling water). The extracts

prepared from pomace, flesh and seeds of Zahdi cultivar had significantly



higher (P< 0.5) TPC than their counterparts from Khestawi cultivar and in all
solvents used. Similarly, the extracts prepared from pomace, flesh and seeds of
Zahdi cultivar had significantly higher (P< 0.5) free radical scavenging activity
and higher reducing power than their counterparts from Khestawi cultivar.
Strong and positive correlation was found between the TPC and the antioxidant
activity, represented by the ability to scavenge the DPPH-radical and by the
reducing power, which indicates that the phenolic compounds are the main
ingredients contributing to the antioxidant activity of the two Iragi date
cultivars.

Although the extracts from the pomaces and their ingredients of both date
cultivars had a protoscolicidal effect, the extracts from the pomaces, seeds and
flesh of Zahdi cultivar had significantly higher (P< 0.05-0.001) effect than those
of Khestawi cultivar. In both cultivars, the differences between the scolicidal
effects of pomace, seeds and pressed cake were highly significant (P< 0.001) for
all tested concentrations and exposure times in comparison with the control
group. In addition, the viability of the protoscolices decreased significantly (P<
0.001) with increasing the concentrations and the exposure times. At all
concentrations, exposure of the protoscoleces to the extracts prepared from the
pomaces, seeds and the fleshes of both cultivars for 24 hours resulted in 100%
mortality. The results of the present study showed that the determination of
phenolic compounds and antioxidant activities was dependent on the extracting
solvent used and the cultivar of the date and that the date by-products
(generated from the extraction process of date syrup) could be considered as a
potential source of antioxidants and may be used as alternatives for the synthetic
antioxidants in pharmaceutical and food formulations. The addition of very low
concentrations of hydrochloric acid to the distilled water significantly increased
the efficiency of water as extracting solvent for the phenolic compounds.
Moreover, the results demonstrate for the first time that crude aqueous extracts
prepared from the pomaces and their ingredients of both date cultivars have



potent scolicidal effects against E. granulosus protoscoleces. However, the in

vivo efficacy of these extracts needs to be investigated.
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