https://doi.org/10.30502/h.2023.412712.1124

90 e

ik

YO BV Slrio VP ) e oF ojled o o9

we Coum ) 9 (SAFucwdw Ol P> Suwbe SO Glgie 4 (BLS Lice b ,ud lacn Kol

RETSVE N VT s\QLcL?L.‘;} R Y )&U ol (6 iy “Lgol.ﬂ o U8 4 s> “ool)'

el el caodll ol oSy ligho g psle amly ( olié mlio 5 (55leS

Sl e Mg, o0ly o5 ST
TSl g ple 4l ol gais

byl el e 05..4/.; u,u)},a-‘ oloys cublogs & lig eyls g 1ae loslus <yl ! LSA)L'J‘ Sosen Pl olagon 35 6-Y

od.:S.?

285 6k ot sl s 4 alS Line b jed slagn 1ol O pae idus g disle
@ 5501 51 a8 ool Bl el sl S Gl gl jr 50 et 4 3yl Ll Cwodles
S0 Byb jlaies oo ez i ) Lo Sundiys (nl inion g5 5955V il 50 (SIgl g o
oyt 4 alllae (sl S oo Bk | ol b L e sl 1,55 b Sandigs (el BLS Lis
4 BLS b S8 58 Glacn Kl sl asrecans s Geizren 5 Al S
D3l 5 g0 Wigds

Ll alaz 51 a8 wyls bl 1 oo il BLE o8 sla Suls 16 S aomas 5 laazily
Ol g Sl aiile (o slacs Lo j9 0 st 2alS (Ggse g <l Caadlo Sgre @ Ol s0
azlse Gyzmen il Bras gite lavaly ((Byb 5108 0 )Lil (ol s 3,Shos S50 5
Coid o Gardgi (nl 50 (300 DS 5 5 omly (oonl P Comy (s300 Slgs (B2 390eS b
Y gaste oyl 50 009381 W8 Dz e @) 000 ¢ e Cllilags malS yiores g g8 il @
Ol s ialS g i 905 Jra> o alF L b ol slo 5Kl il o oenl Sl 50
(s Slyome (992 0 5 00933 W8 097 ol ke cggerma yo IS Cote il 55 s g o
Jd Cns; SLLS 5 g daglonsT ST glgl celanl e Oy glaswl (( Jd GluS 5 jpa
Pl Gy So plie 4 plobes golgz uizmen g lgalS 6lp ohy 4 (213 w3,

alie Sledbsl
VE) oo V) bl
VRS 65 YO g gl
VP ot O iy
souls’ wlals

b s3]

595Y Jos pae

B L b 5l Sl
Pl Gordys

Sl

s o *

‘5)*1’ % r\*‘i’u’ 4ls

5138 losle (Mo clidiow 35 5
Gigel 5 oleyd wuilags & )ljg el
Ol Ol (S

Sy S
fhashempour92@yahoo.com
FAA-YV-AAR- ALY il

+AA-YV-AAAR - ABA S

Olsie 4 (2L b Glapn Kol ) aiis >
asle 2lS Sl O gams 5l 6 ey ;o ol cole SO
odliiwl (BLS (i g 05 (pdS iy (LS Culs
by LS b lRlr ol noedle gl o
o 301l 555 im0 Il oS (JE0S S pan
ot ol Slidos b 058 (oo oaliiul 5 Wi yls o8
Vove Ul o oS 00 Sop e albuls bug
Camaz AFO 50 5555 gan 50 Jlgl Cul sad iz
ZNeo GV o Bys slowl jo ool onds ssmlice ko>
Solem () (V) W00 ) j955Y an ;0 Slibi 5l o e

dodiie =)
e hYs 4y (BoaiS Brae 3l gbooygs (b yo
5 plle S0 S 4 bles by o5, cole, e
Gl 2 2w S 4 e Jilas 1 26T
5 lbogse dojie daails daesS (M Lsls &5 lalS
lixs 4 (5,ls5olE. (1) whosds ylate tcians] il jons
(o DVgazme b ol fre plo S Bpas pae
ol Sl lade 2 ol &S (Jpazme ;o b Juus (£ popsS
slros,S 3 o Bl e lo 3ol el il olga
Gio e o ls5alS i 05, o 45 aiies li

This paper is open access under Creative Commons Attribution-NonCommercial 4.0 International license.


mailto:fhashempour92@yahoo.com
https://doi.org/10.30502/h.2023.410692.1123

u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

2 ogdle igd oo 43S IS 4y by S0g33l 5l ealanul e
Oefian b LS e slacn Kl ilegid g Cagls
GBI S a0 sl 5 (Fone dlge 5 el b 3lo 22
o sl aly (@LS 5l sl Nl s e ez 5 a5
o] ot Aline 1SS Gy 45

Loawslio jo a5 o glis Sl L Sledlbl sl
T Jo o alS b lainSile Gpas glaosls
VA oSKlee job 40 YoV Jlo glatl olo aws jo Bpan
o9 > ool g oedle el a8l il as
@ Cel atdly Gl Al e alS el Glecn Kl
VAAGYAY Jlo 50 52 5l (299 o2 (Jlie lgie
e 99,8 e el a8l uli8l as o VYl 4
o8l 0o, VF LS50 5l (B8 e g )3 ol
sl ¢ it Jiile SV game (ppizmen (V) Conl 4l
o YOOA Jlo jo ol aly oVl s g 0,5 canl>
0,5 oo il 5 opdle tlos S At Vo ysles £AY
Sblze pogdle ol adl yiolidl wo o VYWY o e
logordss cnl o (oS b Gl Sl Sras
G yan 2815 Lol o 5 5 5 o a5l
Sty S 3 152 5 T iy (al Jeily 5 o
OY) el oo

1) LS et ool aalr s Sy allis
SIpl wedaie Gl (Bpae L Jels a5 aeo e
Ciz bl g lagselng  Suxe lge (Dl
59 adllas opl el asrecs ) sl g laygedligs!
Sy sliwly yo a5 (Sl 3,50 55 (LB o)l
ous plowl Ll (bl Sl 5 (LS 5ed slagiSule
a2 &) s plogl 5 sany] 4 oS Slalllas 5 o
LS a5 slagsSile 3k Y

—die ) oo 4 Slem 5l SIS LB e g g2y L
L slognaSyn oeizmed 90 Gueling g penedS 2lai ola
I e 4 S (eSS pae (555 Vb slpdis 55
s o3 (B 50 50T 5 558N e pas o e 4
P b SRl Ll b (Sl el 00 S
b e (S G el el 09me W9, S )l
3 B b slacn Kl aVlo o) &5 il S95
lrosls 509 dlgz duo )0 VY-A 51 o oo ] Jlo les

Ol e gt w0 Sl Conaz 15 rizes
a4 baiye bYo 4 ol 8l conl ouls sanlie b oL
4 S oo QL) (LS b slacn ulr 5 (edl
slice b (o1ae slge ol Bras a5 Jl> o (Jlse ylgie
e |y JgadS alidl g (Bgpe (8 slags Lo Slon>
(gdo b Jolld ire g bails dopgSd (e gl 0
2 odle oitwn oSl ST g Same dlge dayelng
S8 gdse g | Slee slalde aiuo jo Slae dlge ol oy
(Y) 8,5

B Gl e Gials o alS w3, GiE p epdle
w3y S 60,5 esalie (F) Ko 5 s¥5iun (390
5 g abox I plals b (2lde olse 5l (22 ol
Golowm aiile cnac OS] 4 Ml s e LSis
SIS (@) Geiize (ol oMl ams e 22l | el
W8 b led 90 s aljy, Brae > 4T Wleo S
wlypSekS yop S e Ve (YL HESVE-(55 B pan
358 HgeninS )l Silew San Sl Wlgi oo oS 3,10 ol e
€9, SLoails jload s b Slacn Kol i cnl 5o
>S5 «(Prunus dulcis) el Julos  LSis
«(Cocos nucifera) LS5, (Anacardium occidentale)
azuS «(Arachis hypogaea) oo plol «(Corylus) 3aud
3,5 P Lol «(Glycine max) L s «(Sesamum indicum)
Oryza ) & ,» (Avena sativa) s> (Cyperus esculentus)
(uglans) ¢5,5 4 (Cannabis sativa) alaals «(sativa
5y 95 i a5, 5 A ol dl g ol lgelS lawgs
gl o 0318 Zrz F WX o0

31 BS ad slacn ol den adg 0 S e ol
e o33 e (S0 et o2l b el b aler
97 s DU, el g el WS 1l (e ploly
(o1 3293 Jolis 908 ol g allaals yod gy e
oo eymnd dile adgl Slge 50,5 aBlSl (ygunl LS
(30,5 oyl e g Glas] (51.3] VO IS SPIK oM
Loy )3 )NS5 Stpml (gt Osenlieiisen
5 Wedioe ooliinl 55lwl dse sy 5 b deo i
S e Pl arwss Gl WodsS (el 5 S
aile ailygly slas,gld wjlge (S 0 (F-V4) G5yl
5 Sodgl iale,T e cndl (o 2SIl sl lae el 24l
ol RPN sl Ve o YL JLad b ol ijsen

V'YW



u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

@ S 555 (g o el B pae a5 0ls plis caite
osls L Sldlas L(VY) 08 o 00ld e 3 Lguw 1l
S i o2 Lade b 5030l 5 4 Siges poje 45 ol
Lgms yod el Lol ciyls aBMle Lol ymyy o5 s
YV Jlo o a5 glasdlas olul 55 0A) col ipmly
3 Sled slidg )5 bl oRiilsy s Sloss 35 0 4o
Ny wad Sbylae g Gy Jelss U L bLS
Sl o as al eamline wl plil Jode Y game
SBl sl bl ieee) @z sy (o el
BB bz glales] 5 gotatas o)l (s pdy
a HBAS S 18 ol ogdle saals Sl ,s 4 s
We)d 90 b S 7 lgime Wolsge w5 (IS ek
Sl Joere Surde 5 B b G5 (uuata
e 155 s (LS S slage Rl s s S
o9 6yl 3 )3 (seter Jelge aaiag ojluil 5 aLS
Sleb (V) 061 510,95 0 (6 i Sl 5l W8 xlaw a5
6 or Jolete l5é w5, 4 bled 5 595 min o
S0 o)l (o ey S BaSGras Gln (oo
€8 05 B g Jle V7 B A G (5355 5 098
@nains bgw alde g 5955 (o g b (Jgame
R amlie )90 (IS pdy g (ou Bl g wiad
e el 555 (9o o ok el ats jo a8 S
e ek s Glsw wl p slagandss oged S
B 3,50 98 1 3 a8 s Al VP BT S0gS
5 Wl VY B A 5565 50 Caslsl ol az ST 1azzd 5 15
oS Ll 5o Jgams 53 (pndy DUST Jy ol eanlie
(V) 95 Jsl g5 5|

Comd (2S5 5ol Sloin ol Coad 3)l50 dnn y ogdle
o SRl adg ane 1ny cel YLK Ll
Comnd ialS el O 5951 el YL alS
Ol gb o alS b slagn Sl I ol aal
Obuzr i 4 a5 Wb g S 4 b Wb
Lis 3 1) ol Wl Ll ams gl HBAiS s s
OY) wles

AL L b o (slacsSolr 0y -F

Slge .3jlo 092y sl slo Kol adsi gl Ghsy iz
wlgi oo 525 9 99,5 dagms (e plols (5L wiile pl>

Om Ao b oeye0 0 a5 wes e lid Heiles s
Gcbl..f)...w LSL“’u-‘)i‘L’ o9, (YN0 LY. s Jlo
2 S ol hg ) Rl LOY) caul sals ply g0
old) o)Ly SIS 5 )lgals Congiome Wy, 4 aLS
Dguds o0 00y g Cawl A8l ]38l ds 0 YF e aldS

5 P 5 sl Rlr Hhk s alS (s lsFalS
Sogdl g Sllg olsy o,y IS sla SIS il
s (6 )lgFalS LSl oo sz (Sl
B cl.; AJLJ » @‘AC J‘j,c J.nl...u J"“"""") as s‘dc [“"))
p GreS e Ol g oals G5 S Bras cels
jlf).».w A_‘%).a.a 4.:‘1,.w slS.\)A" ‘-JlAAh) BN .a)lo S Ja.:.?u
VAV Gla b o Sloj o900 dolils” wlad Sledol
O AT 1,8 e 0 g8 1h Bpae allpw YV L
ol Byl el a8l jrals U s o #UTA
Mk 0o PSRl Jhgyd a5 el oads
5 L, VoYY g YoV Lo o 15 0] og 808 ,5
el ool o158 Yo o Lo YA o Yoo Ll #

oaLS S pae b pdy Y

OBl w3l S ale aiz 4 o GliE G a
otz 5 ool Wlgd (glagiis Sl wgs b
» ot 56 ajlxs (ol e Jpazme e Conn
slie S pliel slp (gogee (Solol rals bl 38l
Brae ol Judod g asjes wlel 5 OF) W)l W
Gl b o lal ©jge 4 alS il Glagn Sl
P b SRl ColS g (e arwg g Sl
Ladl Jeass 31 2T 2ol58l o gads Jule wilgs oo
3529 1wl 00l odline JSiw g0 e o Jlb oyl
B, gt a3l b b ol e
Sl 5 2l S s Sy g sseaSTand collab |
OFND) Conl odwl 0929 1 J> b ,e S5

S Gre b OS5 Glee 5o eald planil (il
YL o aid Ygame Joow pae b Comix IR

V¥



u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

Dgd Adye 0l Sl Djge 4 pl> oole STV ols
Gl a5 0l po,8 Slas anld a4 g5l el olse

S oo Jloel 1) S Olewl b gpols g0 slaap ]

03 oo dil)) ol Jpame » asa (6,5l 5B Jgo

Sy D9 Jpae &5 (g 0 Ned A Cewg b
WCoogy 0,5l laghy, 51 (o il A 550
50,5 oz 5l e (V) sl 0,5 Gl o pls eole ailens
00,5 Sd anl g 5o sawl Caws @ 05 ool gy

LS L b il sl 50l odgs 1o waz sl jglid 0 )5 ) oo

& Jyaze 9, » g (5,5l8 039!,
OA) 4555 5 10 051l LElS oaclS g Sero s Jlab ol Syl 3 Aol st
(%) bgan U5mS gd Codled ials’ b (S0 sl lae Lgos b
®%) Sl o)l ot iSasS Y ad b ogel il S, el
%) 05135l Cedlad los 5 Cmann 5 003 lo3l Codlad jlge (etBg 0 (Siz LlF ool Gile S bigas s
) £ 05 s 51 ey 031l uKilio (sl s il o055l cyg S 2 eSS FECIRPS IO Aol
Lol s sSan (6 3o Sy e0lT s ysilgms (sliog,S iblS oy ol LalS YU oolall 3s3
el SRS, g (g n Sl rals
Tl ul8l s a5is ol el b olasl sl 5L us b L
FY 5T Sl el = )4 o ojlbl f.é..jl-fé) AR AT
OV 5 ¥ YO & 59, ¥ 5l g 800ke Gl 38l cond suilonaST (6 )luly (2al380 ¢ pon 53]
Gt g ol Gralidl )
E05) w558y i3l e i) olys Sgate Y gama olgd LalS WL ,Lid b ojlucySen BB e
EVEP) 1, sl il (K) 6,5l Lasls alS wjlwl arg LB als Aol e
(n) ok~ S
&% . . . . .
Gt arli g codlad molidlol)d e b ialidl (ol )3 ojlail als ploby s

Wl 65900 2 slo weul) gLt wim 5 S50
w0 ol ol oy a5 Sdord Wl 5 Setlgid (slood
Sl @35 50 GalS polie Glyie 4 (Cons ST s
OhlSen 5 Sy gl (oo a2l pllo (S03j slp &l
e ails g Jozt )o Jgymgind J5 jlade o570 S o
05 oo YOOI b Lgly ol p,5 Ve v 4 0,5 Lo VO
N Sl e Sid G5 b atey o) Ve
S Jarled IS sl 0o addllae ) rizren
PV 0 S hee YV Juld a5l (355 Lajis
W gy gl S Ve o a S e YoF s
PV S VOA S LpS Ve 3 e S e

2 L b yd lan 3Kl sedle ol SO
Sl Glgime ade a4y by, slaails g e (Lo
e ladl e gl (g letion Wilsd b IS 5d
Sr9r2 2z slaassl Jold glidlpd oz slavesl
Poaides 5l (S8 Slgie  Sams slge Jolate Cund ayd
Shelse bz 51 b g iulsid o s 8555 ol
g e dojre Bras 5 o Cedle Gl a5 slius
Ll ot Glyome Jds 4 (28, slaails 5 oodl (o]
Gl b5 jlade 5 elodl oz slasl o5 jlaie Jolis

VO



u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

ly a0l Jed mms) (OB (Slgime
(Sl 005 dgame dul giel 4S) g5 F g Cpduians
S92y JolS slog rops 5 ezl )0 gglas j5bo 4y l-*-‘)-"-’
‘J..,_?—I 3 ey Jbd olge 31 ouS 5 e (YO) ol
Sl @M88 09,5 cnl 09l o0 Sl (g, slaails g D
Iy guilonST oyl g 00,5 cdadlrne oy (2180 oo
Sl lon b iy oo Geizen Wl S S e
Gl 1y 9> a8 5 ¥ gg cobs (b (B yem
J(YP-YY) e

Syse piz 0 o8 b b LS Al Rl sle s
Clsime dagiie cudys ki abi Yyl aiies Sgline
oS 5 jsb 4 (AL b p et lacn Rl (B9 n
Gl 15l (alS (Sl (sl Ll el 45 5
2 ople aiiun e glblpd oy glanul 5 b
s lacn Kol eledl e oz slasel 5l (VL o
57 (i ploly ogad 4 aiies J5ds W86 alS
o (218 pod 5l 6Vl mhaes (l)ls Ligw el 5 9o
AOY) aen ol b slags Kol plo

b SRl o b ek 4 &5 alag g5
ol Jlasdigh (oo 28l Lgw b ohg 4 (LS
Shoyla dligpl o8 i a5 Jl jo e oo rals
b 5eY e ey Jodo 4 g5 e K o
a bl y0 09z ee (LS el b Kl o)l (s e sl
S o pab (65l (6l oud Bl B (slls (S5 )5l
COY) wijol oo ok 4 ol8 ol 5l po e a5 el

Yooy pbl @8 Ve o S dee VEY (guia plol,
7 oy leal aile g 93,5 0,5 Ve 5 05 e
Ol G Cdls (e Sl 35 b Jg wlgind Lo
s a5 el s 51 (6 oSy e Jo pelS (oS il
Lg,ﬂ YY) Qs g plp p0 gyl cdidls g (el
8 Doz 5 (s 5he 48w (B sl (6l 0 Ml Slas
SownS] Sl Glgizs pl 0 oogdle aims oo ialS |
Ol syl 50 oS (6 Sy Jolse (st 4 Ll YL
(YY) conl zhkae a4y g Sliwg  codrs i (laass
Sty sl sl 08 5l g wginliy a5 Ceuloads 2o
by Jsbo 03, Sy a5 HT-29 Ll 5,3 oo,
el e Silsgn b il S 00y, loa
| oo colled b Jy ol (V) a5 o 5 5l
Sxglol g ol (ololid glp &5 wmo e il
RCUWURING FRVS SR IPESU I SN P VRN G W S N S E S el
OIS g5 Lo g falsind pizet S (o0 £S5 0 (S
3l aed o> 558 (o yme 50 (RS )13 Gl s &S]y gy o
(YY) Wipse YU cunl aidy cows

eSgn $ogame polie sl baals 4 Ll ax S
S9r% 5E 9 Sxore el Sl 9 50 Jols Ll i
a4 oyl YL Cas a5 Wols lid pddse aiil oo
3lecasl plol jo YE g 90,5 0 Ve (ol ;0 V9 as 5
WS oo SpSl Gmld a5 e JgyedS bl
ool gl b ol 10 05290 (69,00 dial slao!
(YD) ool duglivo BB olS ¢ranis Ky o Sg7ge
inal glaoswl slass jo @glas M5 1 0 el ioren

b8 Lite b slay 55l SlawnST ol cudlad -Y Jgo

el Gy kol U o b b G oS g ledls eyl
pl> olge pl olge glas] sk s
FALD) Cad b oYlg STROITA Js0g, 50 YAIFEY -8l @,a8 — sk VIYE 1Y s
S KV P A R RV R W [ oYls ST & SlagsT SIS 65 elsb
o515 s olebsl i
(V- £ANY) s Y - elp S e 0F Jal, sl \Y/EY 1.0-1fY s
SIS, S 5 s e S 55 ke o
e Ve lanl S
ARy RV

Sl

\#



u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

(VY=Y ¥Y) b=l
ol3T JIsGal,

p5 skea YFI- ¢
p 513l SIE
als g, 0)lae

xS

(VF-YFXYT) - e VIPIY AN

pS N le S

FEIYY — ANAA
Sl el p 5 g Se ol31 S

Y+/AA -YVY
oMy ST o5 oo ol

JSool sbal  pFe T LAY s

£

ails p 3ol
5 E .¢5

JSasl, sl e AIVA e

PNVl Lges

SR

vv) skl
ol3T ol

AAIAE—=AQ/YY
SIS o5 ke
P ARRYRW]

-~k o fe oY
7 hesle S o] &

JSesl, sl A AL -

el ol SH6 Jels Sl 5l e a0 00 oo
3 53l g b cangy Cugb, rals (IS mha ralS
Cawg e el 39l B pan Cewl g S99
oS a4 Jlal L) sy 430 alids> 05 oo
So etz (nl g egdle S oo DL Ly (e
L¥0)

&l sgls 5l (B Bras plle jo s Brac
5 JeSliogd cormmboli ol Jlo plgie @y lby 02
(YF) 0gi oo 2l38len 51 G ol el oS gals
Bl 5 Gt pyiis 2 o] WSy e esdle
sl Jole g (548 OU.?J“S'LJT S iz ol
Sl (Bgem s slasslen 5 Ol (S pln o
O a5 350,5” (5,158 (F) o)) Sen g g5Vl (V)
).o.l‘).l—‘ Golow p Gloaias mals 31 hge sbdJow o
RO SR VI ALV KPS S SUSUON- S WLV ) KO o
— B sle solew ((Sliwgp g i ogas @) Gl
Y Q‘W‘é—ﬂ SO g Guyls S e cdadlons  eac
YA.YA)

A Cad (5 iaS laie b hgaw pud ;0 a5 (6,550 y9Mdg 5]
oS Cewl S 00l o 8L il g it
oS Jlasl @508 g bgw e yo o] S cdale NS,
YL (eeal B Sy s a5l Sloni S 4
‘U”‘ » 05}1&2 (f‘ ) O)L) deb ‘5')5).“..:‘ Gul) W
i b LS 5 g o0 03 gilin fuiencdS a5 oS
@ iz (Jl Gl b b adgs SYL (S

oS st ST 5T 51 L e Lol g ooy
OgelinST ol sl JBel, hSeas 5l g pSsl b
o lom sl das g ooty (SlSs lavesl
el 1) cabs g omlrt clal (b (Bgye 8

(YY) wios e
Sl (i b gy Sl b 5 Jeal ez S
o bhasts g8 (Bl oled dlge 5 by o
SlaS 5 5l ol sl (2lS el adsi 5 sosl8 e
Sidgr g bVl aslllas )3 0ig) 0 S 5l Jlad o
3 99,5 50 d9zrge slaglanSl gl w5158 (YF)
Pgdse oS Fhe Cesgy oS Sy 5 Wl L8 G cenyy
orizan wile o b o lonnST T 5l asys Ve 5l S
20,0 ¥V sgu> gaid J5' (18 DloS 5 (0 e ol b
LosouS JS (b bS5 nl »oodle iboo RalS
B VR VRV PR SRWSRYL SRPRCANCIL oI}
o olgs o5 el o] S 3 SleS 5 Liels LY |
@l 50 Lol aiin Cungal 5 50 Sl sloJsS0se Jolis
(YY) Wl oo ai> Cangs O sloJsSUge boes aLS
(e w8l glageled Jold g il
et sl Ll Gl cll GieddS y Gajal
VAZ a5 205 Gl (o didind ()59 sl (sl J5SJ 9
A g e a8 e FIPA (Gutiniz 0 s
Sgbiso S8l bgw b )5 Voo 50 oS 05 s
3l 5 oy dlgnl pb 4 & Lt SluS 5 ol (FF)
S i aloz 5l o (g0 Cito Ol il g oo
Sl lom gl (So ol (g lagsle
o ORI L gras OS] 5 (B pe- M8
&5 0395l Olie G20 S i ogllasls gy Ol s

\Y



u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

P L b ed glacn Sl (die S 31 -F

Gdie 0lge dgueS —\-F

@l (2l el G Rlr oS e Ol ogzg L
bl S 1o 53 39790 e SLS 3 (pals pas S
Cree Sl ol Vsaxe lp J5 Rl
Dolis 518 929 s lew (i sen Ol g Ngd ool
Slyme olS a2 b Slacn Kl 5 5l 5ol (o Lol
2oy YIVA uig g lies ool s 5o ol T uig
bgw oo )3 oeBgn Sletme (i o b jo ol
2 Rl 5o GeBan Sl eSSy AIVY
ol b aglin 10 g 5l b (FA) Col o s +/+ Y iy
dedo ool s (Sl (kS b Glagn Sl
Tz 5 e LS pab g Jolite (gdia Slge (slgione
SR 0979 9 SHS sk S b el 09 b e 00l
g Sed Sl ¢ 5 0008 g Auile 435 S olge
ol Lolas 0,90 S cpigsls

@i C i -v-F

L cdlarmo w3y 90 bzl aile gl Jalse
SleS 5 oder Sl allgi oo 009, (s1y9ldy S g 136
5 Oomelug ol 2z CbB (FY) aidl Sie (Sojlen
el LS et sl sl colee 3l 5 o Slge
ety g (Sane Olge Sl 5l ladils 5 ajie 4z ST
bl pals cel vsz g slagdss as olse Ll s
SrSslr s @ el iz Cobl sl e il 3
sy oy 4 a5 SYLST g ol bawg o] Ods
aps o lid SYlas (FA) cel ol &)ls 592 g asuS
relS” s &5 92300 £ (Sloj S Jlop i 45
Wil i olawd Jade (ST wall G g0 Slad w
9 Wgdioo JoSi5 o> BBt S Sland slaJoSse
(F) 058 o0 oS > Sl palS Cel Consg oyl
b S & 5 meieie 5 5, c0m iz Sl ogdle 4y
LSty oo @ Jo Jlope slauSdeeS SCA5
Sed ol (01) b po 285 Suse Slge byiysslS
o2l 5 69y i i) plol b 5 Lo 92 50 95250
aS Wo,S )38 adise e (Q)) &S o Zexilow
oot byt el Gz clo bl Skl s 4
s b b 2ol eels i gl oo el

5 99,85 olS (i (SDlalgw (petiiz (JB
OlS 5 a5 sgdee opdplie (pitusizgae (6o
(F1F) w59 el

LI Lgw g gy plol (3008 (sam plol plol i
ez el 5 YL Sl gldld Oz apul Sl
Sl o oS Jol o> slaa]l s gl
(1 F:0) Setally apnl 1o le 2igl oo 8L (oLS 50l
Al g Ll o slaaul 51 (VA ) S jleil ol
W ol 3 OAY) Sdad sl ((VAD) Syl
Sezy (5Y) il 1o oy slaapnl 1 VAY) Sitlgi)
cble pals el gltlpd 0z slasnl by polis
Sl s g oo (FO) youl T 5 (FEFYYY) (95 oy
5 ST 0, 5 Colam alar jl e o0iiS lablons
Sy 5 AP gl oSl e gron dodg )i S s
036 oligh 9 Sk Ghed 3 e e 0B, 4 paiSy
Cdled Syl ol oopl poodle aiis ool Wgio
Sl eazns s o5 wiS n g 1y Shaigall s
i y28 50 ool el M Lo jre yo codled
Syl ol e a1 & S (e st 5
(F0) cuwl oas oolo aseis

sl slaJsSpn et 5L 155 ) Loy s
JoymedS b (2155 oliws 3 ot Jo sl 5 e
JoydS i (53,5 09000 b Ll el plis 0 o0 2B
ad oo GRS ) g9 JerdS «SeeS 00y, o
Js il JUii| Jgia (LDL) o5 JIS2 b iy )
el LDL Jy il lie il ool oo J51s
Red oo B e )S 35ye ler @ Dl Sl al
g ymgind jpa> )3 JoilS Qi hals nlple
SoglSs (FV,FF) 09d oo LDL JgndS” jals 4y joeis
Jsbre (530355615 (sla s plyzd ol (FV) o l5m s
P-D-Js gy Jyymgien B alozx IOl 4o
95 Jorlmlp gyl (JormleSiinl ;55 olS
oz I (2LS slaSurdy it glgil o1, JgywsS )|
0013 g3 5 0 0ols gy ploly (ue plols g ¢ LS ,U i
S llid jugs 2 el Glagn Kl g ond
O 55 Jolome 503555 sl Jg lyid ke ame
ol Jl o (B oad (6,5 o3Il polie 5l yiion Lews
Sy ild 895 g e

YA



u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

Al Sl peizee S s oyl i Sitrnsy e |
5SS 5l libyey LS5 Sl 8L K g oS
035 95 gyl WS oo @l 3 1) s mhaw (59, se
ghals Laome PH g 09800 S8 pess el uilige
OF) Wb o

Syp0 s Qs 5 (28 lawg alS it bRl
2 g Lo ol G el Jold a5 0285 )18 )
s el 0390 lais Al JSume olge (glgize o g8
C3 JB Gane Slse 5l 68 lade rals Jods 4 Lge
o5 i a5 Jb 0 0gd e plais Gl cu i cels
o yi el g atils Cde B S 51 6 5V Alaw
(O0) 35550 5T plSieiasl g oo )5 S

Lise b e slocsSler adgi (lasome Casj Sl 31 -V
95 b 9 (BLS

O Sy Lo (59, 2 oo DI SL 2138 Slge o
pooms Sl (T B pan (alidldsn 5 T Sl i Julds a5
(S 95 558y (5l g e sl esliiul (a8l ¢ dasome
Vgame g ClisS 5l g Slad Cons (0F) ]
ey ool Jodo a9 0)ls 51,8 pg0 oSGl o ¢ LS
peitns ol 4 a5 Cl plaie 5l (S 09 e
Baos Gy dazme 13U el wdgi 5o 098 o0 Gy
5 ol Grae qubinn GBS glajls Lasl 51 ol
QYY) el ey sl

2 Gl 4 (2L 5l 3 adg il e 5 )
eS| 2 gos D51 5 150 5 Ol i (69, 21, 518
LS (OA) 23,5 gy pp (g5gm (S (S 450 S 50
Gl cel 92wl p el Rl s aS ols plis
Ded on g g Ol i SISl as e YoV 5l
Gl B pas 9055 plo 5l Gl ol 5 puiinss jLicl
Cod 28 BB b 4 92 by p b Slacn K Gl
O (uml Sy (auo,0 FI-NF) 09 S o5 1l @
S i 2o 3 VATV g2l 5ol (30l wg sl
S sdge g Slulo g Jlade 15 05 o5 b
oo 22555 5 3l S Jobo po Sligal jlacilay i
s a9z Gl il 30l (Gl ptnsST o S
WM 9k 4y 05 S5 el adgs Sl eS e BB
57 Sy Sddgi aS ol las o es 5 ey, Dliieos

L efsn mae eae bl 4 Jlail b pimmes
Oyl 5l el wiile olaaisl 3 .(0¢) wies o rals
5 (e Slye Lo Ll g5 B T uilag>
SloSLaS slosigm ol 3l oolial i o lacymelis
el 5o aildgr WSS e 1) lapdss ad 5 oad JoSis
peelST D2 S99 WS 0 dg2ge SYLST 58
(D) 09 oo

aS 5)ls 8929 gourie Wlido oyl auie Sl 5 egdle
3979 b Sl (rattands rmly (o s Sy ol
O s Sl 039 50 ety ogllae Qi g
o0 155 coaizman (OY) el 0 ] 5L iz o
sl ot )0k s 4 cretiamss) VL o
s L Ol wshe gomsd) (g o emsd g5 Sy
LOY) o,ls

S el plaghy) 5l (o SSgmgn slas iSL o9l
ol el asls Jlos 4 1) senl iy ) oo Wilgi oo
Sl 258 (gloyezy oy glaasul adgi 5 6 ogu
wamszo il |y i b5 S i > bl a5
L bgelug s S oo sedgyaed 1) 0355565 wisy
WS oo My Siddem slantny g WS e oo
& 3 LS lgdedn 5 (akenbigSY aiile oSS g
Slasmed GRlB L bgw jod wiile (G595l (2l3e Slge )
L) pedS ol doosg; ;o wjsSlS slowign
(F8) azs e il

b Slo il 40 2520 (ldiias Slizl Y Jgur
B L b

o 6‘49.;\';'5 o 6‘)"" aaﬁ‘)é

(VY.01) Seid Sl e 5 e gt plol el
vY) olod (YIS aS
(AZS TS V3 VO PRI B R VEL g PN Lo s

il

(Yv) b el s g2 2l

Olais ¢ las cudl 5,3l -V-F
0055 e 9 P el (sl oo adlal S sl eolaul
2 e 3l Ll g ge Sl ,3 ndy (raldl el ]
Sk cllags plole oyl s 5 s cdl (59,
S Olge 4 k) S Bpae jl LAL sla)po 40 )lsen

14



u‘)&o& 9 JJ}»J) eéb‘:u

P Lo b b slage 3501

s (2L Slge o pizmen (ol 0als o8 i b anglae o
dole 5l o Lol e 3 SlS 5 5l g0l jlase
LS 5 oo 5 T T colled alS sl o 5l,5
OFan Glyoe Weboo 2l Jgame 3 (Suidlon
al e Gl Pty oS 5 b wlg o BB
S 09 by ol )2 9 398 ol alises elgil ) (LS
SalS T e Cewd 4 o Anlig> exb 0B 39580 4
@ Alg e alize Glagelng g peedlS ol oL
LolS b » pd 03Kl Glagadss yedd alwg
by gugy jese g SLISY awwl sla o 2SU sl colanul
22 Sl sla Sty Spae (Sl shlze 2 ogdle
Lo 1 ot il g ol s olS al
5 ol Gras gals alex> | alswe Sl 0 caw;

15 winssST g g 5 T Sl i 2l Lol

adlie slias-q
20 olize g Banas g @dlio b asdllas cpl 5l Jeol> s

&l
1. Janssen M, Busch C, Rédiger M, Hamm U.
Motives of consumers following a vegan diet and
their attitudes towards animal agriculture. Appetite.
2016; 105: 643-651.
https://doi.org/10.1016/j.appet.2016.06.039

2. Ugidos-Rodriguez S, Matallana-Gonzéalez MC,
Sanchez-Mata MC. Lactose malabsorption and
intolerance: a review. Food and Function. 2018; 9(8):
4056-4068.

https://doi.org/10.1039/c8fo00555a

3. Omoni AO, Aluko RE. Soybean foods and their
benefits: potential mechanisms of action. Nutrition
Reviews. 2005; 63(8): 272-283.

https://doi.org/10.1111/j.1753-4887.2005.tb00141 .x

4. Pistollato F, Iglesias RC, Ruiz R, Aparicio S,
Crespo J, Lopez LD, et al. Nutritional patterns
associated with the maintenance of neurocognitive
functions and the risk of dementia and Alzheimer’s
disease: A focus on human studies. Pharmacological
Research. 2018; 131: 32-43.
https://doi.org/10.1016/j.phrs.2018.03.012

5. Sarni AR, Baroni L. Milk and Parkinson disease:
Could galactose be the missing link. Mediterranean
Journal of Nutrition and Metabolism. 2019; 12(1):
91-118.

https://doi.org/ 10.3233/MNM-180234.

JB GhalS cel (ggm ac)ie S o 55 5l sl @
Cize (BA) 05 g lsm 5 0T o pre DI o g
Jlamiol alS Llié olge bl &5 Cond snd IS
5 lopomeST Bl b Canj SlaS 5 ok ke
~J ke cg9,5eas ele plgie 4 5598 lages,
L1555, esle 5 ¢ Sz yd Vb o938l (550 b (ooebans
WS o0 SeS aore O ualS 4y a5 09l oo ol

&S 4o —A
bl g isucede Ol 1 el jgre dadllas oyl
a5 ams e dl)l 1, olS il 0l sla Sandss i
ae) S olXEegh Glp s W geiee SO
So @l slge Caro o (LS Gl » b Sl
Jelse Jddo ar o] Congome 5 el wpaz ganats
Lis 4y cos SIS e S0y Sew a4 bles coglae
gl o] Bl S dams il 5 Sllg ol
Sl Sl oS al p et Rl GlaSunty
099330 gl iled s o (551,800 (s plae 5 e
ooyl den gly Alhosm 0 (6 )lS 5 K]
# (S g thigd e Jlasl oS b p el 3l
3998 wias duwl Ho failees «Sas olewl (ol
gl 0y lp o ol jo pailues 5 lampl Sy
Jueel LS al p 5l 03 sl gards 5l ool
Oldes «golyd Al 5l pgs sla g5l 5l (golawi gl o
5 Vb Lad b gl Ren (oal ol 5 ol (S5 S
Rl e gadss gylul Gialdl gl YUl jLad
43|)3T5.5 Gl )5 (pl g wiloads oolawl olS @l 5 i
ax ST ool ssp Syn slagebie oy wiily o
e B Al pd Rl Glgads
5 ddsde el pleaw glp a5 ditea olalST ol
e Sin o e S oz Glaal g9l (rizen
SBL lade Ll wiibise (Sgpe- ol sbas,lo
e g aling g (Fame dlge (ol Ll cl bl (g
o gardss (pl Bpas 10 (IMSin j5,0 cgo 03938l S



https://doi.org/10.1016/j.appet.2016.06.039
https://doi.org/10.1016/j.phrs.2018.03.012
http://dx.doi.org/10.3233/MNM-180234

u‘)&o& 9 ».\ag.w) eéb‘:u

P Lo b b slage 3501

https://doi.org/10.1016/S0268-005X(03)00012-2

17.Palacios O, Badran J, Drake MA, Reisner M,
Moskowitz H. Consumer acceptance of cow's milk
versus soy beverages: impact of ethnicity, lactose
tolerance and sensory preference segmentation.
Journal of Sensory Studies. 2009; 24(5): 731-748.
https://doi.org/10.1111/j.1745-459X.2009.00236.x

18.0nning G, Akesson B, Oste R, Lundquist I.
Effects of consumption of oat milk, soya milk, or
cow’s milk on plasma lipids and antioxidative
capacity in healthy subjects. Annals of Nutrition and
Metabolism. 1998; 42(4): 211-220.
https://doi.org/10.1159/000012736

19.McCarthy K, Parker M, Ameerally A, Drake S,
Drake M. Drivers of choice for fluid milk versus
plant-based alternatives: what are consumer
perceptions of fluid milk? Journal of Dairy Science.
2017; 100(8): 6125-6123.
https://doi.org/10.3168/jds.2016-12519

20.Palacios OM, Badran J, Spence L, Drake MA,
Reisner M, Moskowitz HR. Measuring acceptance of
milk and milk substitutes among younger and older
children. Journal of Food Science. 2010; 75(9): 522-
526.
https://doi.org/10.1111/j.1750-3841.2010.01839.x

21.Kohli D, Kumar S, Upadhyay S, Mishra R, Gupta
P. Preservation and processing of soymilk: a review.
International Journal of Food Science and Nutrition.
2017; 2(6): 66-70.

22.Wang M, Zhang L, Wu X, Zhao Y, Wu L, Lu B.
Quantitative determination of free and esterified
phytosterol profile in nuts and seeds commonly
consumed in China by SPE/GC-MS. LWT. 2019;
100: 355-361.
https://doi.org/10.1016/j.Iwt.2018.10.077

23.Rawal G, Yadav S, Nagayach S. Phytosterols and
the health. Medico Research Chronicles. 2015; 2(3):
441-444.

24.Achoribo ES, Ong MT. Tiger nut (Cyperus
esculentus): Source of natural anticancer drug? Brief
review of existing literature. Euromediterranean
Biomedical Journal. 2017; 12(19): 91-94.
https://doi.org/10.3269/1970-5492.2017.12.19

25.Brufau G, Boatella J, Rafecas M. Nuts: source of
energy and macronutrients. British Journal of
Nutrition. 2006; 96(2): 24-28.
https://doi.org/10.1017/BJN20061860

26.Alasalvar C, Bolling BW. Review of nut
phytochemicals, fat-soluble bioactives, antioxidant

6. Bernat N, Chéafer M, Chiralt A, Gonzllez-
Martinez C. Hazelnut milk fermentation using
probiotic Lactobacillus rhamnosus GG and inulin.
International Journal of Food Science and
Technology. 2014; 49(12): 2553-2562.
https://doi.org/10.1111/ijfs.12585

7. Manzoor MF, Manzoor A, Siddique R, Ahmad N.
Nutritional and sensory properties of cashew seed
(Anacardium occidentale) milk. Modern Concepts
and Developments in Agronomy. 2017; 1(1): 1-4.
https://doi.org/10.31031/MCDA.2017.01.000501

8. Maria MF, Victoria AT. Influence of processing
treatments on quality of vegetable milk from almond
(Terminalia catappa) kernels. Acta Scientific
Nutritional Health. 2018; 2(6): 37-42.

9. Hasan NA. Almond milk production and study of
quality characteristics. Journal of Academia. 2012;
2(1): 1-8.

10.Padma M, Jagannadarao P, Edukondalu L,
Ravibabu G, Aparna K. Physico-chemical analysis of
milk prepared from broken rice. International Journal
of Current Microbiology and Applied Sciences. 2018;
7(2): 426-428.
https://doi.org/10.20546/ijcmas.2018.702.054

11.Wood Z. Plant-based milk the choice for almost
25% of Britons now. The Guardian. 2019; 19.
available at: https://www.theguardian.com/food/
2019/jul/19/plant-based-milk-the-choice-for-almost-
25-of-britons-now

12. Aydar EF, Tutuncu S, Ozcelik B. Plant-based milk
substitutes: Bioactive compounds, conventional and
novel processes, bioavailability studies, and health
effects. Journal of Functional Foods. 2020; 70: 103.
https://doi.org/10.1016/}.jff.2020.103975

13.Walsh M, editor Dairy alternatives-how do they
compare. Dairy Nutrition Forum. 2017; 9(2): 1-8.

14.Makinen OE, Wanhalinna V, Zannini E, Arendt
EK. Foods for special dietary needs: non-dairy plant-
based milk substitutes and fermented dairy-type
products. Critical Reviews in Food Science and
Nutrition. 2016; 56(3): 339-349.
https://doi.org/10.1080/10408398.2012.761950

15.Kwok KC, Niranjan K. Effect of thermal
processing on soymilk. International Journal of Food
Science and Technology. 1995; 30(3): 263-295.
http://dx.doi.org/10.1111/].1365-
2621.1995.th01377.x

16.Durand A, Franks G, Hosken R. Particle sizes and
stability of UHT bovine, cereal and grain milks. Food
Hydrocolloids. 2003; 17(5): 671-678.

A


http://dx.doi.org/10.1111/ijfs.12585
http://dx.doi.org/10.31031/mcda.2017.01.000501
https://doi.org/10.1016/j.jff.2020.103975
https://doi.org/10.1080/10408398.2012.761950
https://doi.org/10.1016/S0268-005X(03)00012-2
https://doi.org/10.1111/j.1745-459X.2009.00236.x
https://doi.org/10.1159/000012736
https://doi.org/10.3168/jds.2016-12519
https://doi.org/10.1111/j.1750-3841.2010.01839.x
https://doi.org/10.1016/j.lwt.2018.10.077

u‘)&o& 9 »)05.»)) eéb‘:u

P Lo b b slage 3501

vitro: A review. Biomedicine and Pharmacotherapy.
2016; 82: 379-92.
https://doi.org/10.1016/j.biopha.2016.05.023

38.Poschner S, Maier-Salamon A, Zehl M,
Wackerlig J, Dobusch D, Pachmann B, et al. The
impacts of genistein and daidzein on estrogen
conjugations in human breast cancer cells: a targeted
metabolomics approach. Frontiers in Pharmacology.
2017; 8: 699.
https://doi.org/10.3389/fphar.2017.00699

39.Sun MY, Ye Y, Xiao L, Rahman K, Xia W, Zhang
H. Daidzein: a review of pharmacological effects.
African Journal of Traditional, Complementary and
Alternative Medicines. 2016; 13(3): 117-132.
https://doi.org/10.4314/ajtcam.v13i3.15

40.Song TT, Hendrich S, Murphy PA. Estrogenic
activity of glycitein, a soy isoflavone. Journal of
Agricricutural and Food Chemistry. 1999; 47(4):
1607-1610.

https://doi.org/10.1021/jf981054]

41.Zhang Y. Bioavailability and biological effects of
the isoflavone glycitein and isoflavone glucuronides:
role of glucuronide in human natural killer cell
modulation in vitro: lowa State University. 2000.

42.Li D, Hu X. Fatty acid content of commonly
available nuts and seeds. Nuts and seeds in health and
disease prevention. Elsevier. 2011: 35-42.

43.Eslami O, Shidfar F. Soy milk: a functional
beverage with hypocholesterolemic effects? a
systematic review of randomized controlled trials.
Complementary Therapies in Medicine. 2019; 82-88.
https://doi.org/10.1016/j.ctim.2018.11.001

44.Shin MJ, Rim SJ, Jang Y, Choi D, Kang SM, Cho
SY, et al. The cholesterol-lowering effect of plant
sterol-containing beverage in hypercholesterolemic
subjects with low cholesterol intake. Nutrition
Research. 2003; 23(4): 489-496.
https://doi.org/10.1016/S0271-5317(03)00016-2

45.Gorji N, Moeini R, Memariani Z. Almond,
hazelnut and walnut, three nuts for neuroprotection in
Alzheimer’s disease: a neuropharmacological review
of their bioactive constituents. Pharmacological
Research. 2018; 129: 115-127.
https://doi.org/10.1016/j.phrs.2017.12.003

46.Brufau G, Canela MA, Rafecas M. Phytosterols:
physiologic and metabolic aspects related to
cholesterol-lowering properties. Nutrition Research.
2008; 28(4): 217-225.
https://doi.org/10.1016/j.nutres.2008.02.003

components and health effects. British Journal of
Nutrition. 2015; 113(2): 68-78.
https://doi.org/10.1017/S0007114514003729

27.Kris-Etherton PM, Yu-Poth S, Sabaté J, Ratcliffe
HE, Zhao G, Etherton TD. Nuts and their bioactive
constituents :effects on serum lipids and other factors
that affect disease risk. American Journal of Clinical
Nutrition. 1999; 70(3): 504-511.
https://doi.org/10.1093/ajcn/70.3.504s

28.Pathak N, Bhaduri A, Rai AK. Sesame: bioactive
compounds and health benefits. Bioactive Molecules
in Food. Springer. 2019: 181-200.

29.Ros E. Health benefits of nut consumption.
Nutrients. 2010; 2(7): 652-682.
https://doi.org/10.3390/nu2070652

30.Souza RG, Gomes AC, Naves MM, Mota JF. Nuts
and legume seeds for cardiovascular risk reduction:
scientific evidence and mechanisms of action.
Nutrition Reviews. 2015; 73(6): 335-347.
https://doi.org/10.1093/nutrit/nuu008

31.Zec M, Glibetic M. Health benefits of nut
consumption. Reference Module in Food Science.
Elsevier. 2018.

32.Maleki N, Khodaiyan F, Mousavi SM.
Antioxidant activity of fermented Hazelnut milk.
Food Science and Biotechnology. 2015; 24: 107-115.
https://doi.org/10.1007/s10068-015-0016-0

33.Fitrotin U, Utami T, Hastuti P, Santoso U.
Antioxidant properties of fermented sesame milk
using Lactobacillus plantarum Dad 13. International
Research Journal of Biological Sciences. 2015; 4(6):
56-61.

34.Hamza AH, Mahmoud RH. Soy milk and sesame
seeds (phytoestrogens) ameliorate cardiotoxcity
induced by adriamycin in experimental animals.
American Journal of Research Communication.
2013; 1(10): 1-15.

35.Irrera N, Pizzino G, D’Anna R, Vaccaro M,
Arcoraci V, Squadrito F, et al. Dietary management
of skin health: the role of genistein. Nutrients. 2017;
9(6): 622.
https://doi.org/10.1111/j.1600-0625.2005.00377.x

36.Spagnuolo C, Russo GL, Orhan IE, Habtemariam
S, Daglia M, Sureda A, et al. Genistein and cancer:
current status, challenges, and future directions.
Advances in Nutrition. 2015; 6(4): 408-419.
https://doi.org/10.3945/an.114.008052

37.Mazumder MAR, Hongsprabhas P. Genistein as
antioxidant and antibrowning agents in in vivo and in

Yy


https://doi.org/10.1017/s0007114514003729
https://doi.org/10.3390/nu2070652
https://doi.org/10.1093/nutrit/nuu008
https://doi.org/10.3389/fphar.2017.00699
http://dx.doi.org/10.4314/ajtcam.v13i3.15
https://doi.org/10.1016/j.ctim.2018.11.001
https://doi.org/10.1016/S0271-5317(03)00016-2
https://doi.org/10.1016/j.phrs.2017.12.003
https://doi.org/10.1016/j.nutres.2008.02.003

u‘)&o& 9 ».\ag.w) eéb‘:u

P Lo b b slage 3501

https://doi.org/10.3168/jds.2019-16576

57.Noya |, Gonzélez-Garcia S, Berzosa J, Baucells F,
Feijoo G, Moreira M. Environmental and water
sustainability of milk production in northeast Spain.
Science of the Total Environment. 2018; 616: 1317-
1329.
https://doi.org/10.1016/j.scitotenv.2017.10.186

58.R00s E, Patel M, Spangberg J. Producing oat
drink or cow's milk on a Swedish farm-
Environmental impacts considering the service of
grazing, the opportunity cost of land and the demand
for beef and protein. Agricultural Systems. 2016; 142:
23-32.

https://doi.org/10.1016/j.agsy.2015.11.002

59.Maghsoudlou Y, Alami M, Mashkour M,
Shahraki MH. Optimization of ultrasound-assisted
stabilization and formulation of almond milk. Journal
of Food Processing and Preservation. 2016; 40(5):
828-839.

https://doi.org/10.1111/jfpp.12661

60.Lu X, Chen J, Zheng M, Guo J, Qi J, Chen Y, et
al. Effect of high-intensity ultrasound irradiation on
the stability and structural features of coconut-grain
milk composite systems utilizing maize kernels and
starch with different amylose contents. Ultrasonics
Sonochemistry. 2019; 55: 135-48.
https://doi.org/10.1016/j.ultsonch.2019.03.003

61.Briviba K, Graf V, Walz E, Guamis B, Butz P.
Ultra high pressure homogenization of almond milk:
physico-chemical and physiological effects. Food
Chemistry. 2016; 192: 82-89.
https://doi.org/10.1016/j.foodchem.2015.06.063

62.Dhakal S, Giusti MM, Balasubramaniam V.
Effect of high pressure processing on dispersive and
aggregative properties of almond milk. Journal of the
Science of Food and Agriculture. 2016; 96(11): 3821-
3830.

https://doi.org/10.1002/jsfa.7576

63.Codina-Torrella I, Guamis B, Zamora A, Quevedo
J, Trujillo A. Microbiological stabilization of tiger
nuts’ milk beverage using ultra-high pressure
homogenization. A preliminary study on microbial
shelf-life extension. Food Microbiology. 2018; 69:
143-150.

https://doi.org/10.1016/j.fm.2017.08.002

64.Codina-Torrella I, Guamis B, Ferragut V, Trujillo
A. Potential application of ultra-high pressure
homogenization in the physico-chemical stabilization
of tiger nuts' milk beverage. Innovative Food Science
and Emerging Technologies. 2017; 40: 42-51.
https://doi.org/10.1016/j.ifset.2016.06.023

47.Decloedt Al, Van Landschoot A, Watson H,
Vanderputten D, Vanhaecke L. Plant-based
beverages as good sources of free and glycosidic
plant sterols. Nutrients. 2017; 10(1): 21.
https://doi.org/10.3390/nu10010021

48.Vanga SK, Raghavan V. How well do plant based
alternatives fare nutritionally compared to cow’s
milk? Journal of Food Science and Technology.
2018; 55(1): 10-20.
https://doi.org/10.1007/s13197-017-2915-y

49.Dubey MR, Patel VP. Probiotics: a promising tool
for calcium absorption. The Open Nutrition Journal.
2018; 12(1): 59-69.
https://doi.org/10.2174/1874288201812010059

50.Gibson RS, Perlas L, Hotz C. Improving the
bioavailability of nutrients in plant foods at the
household level. Proceedings of the Nutrition
Society. 2006; 65(2): 160-168.
https://doi.org/10.1079/pns2006489

51.0gunwolu S, Henshaw F, Oguntona B, Afolabi O.
Nutritional evaluation of cashew (Anacardium
occidentale L.) nut protein concentrate and isolate.
African Journal of Food Science. 2015; 9(1): 23-30.
https://doi.org/10.5897/AJFS2014.1198

52.Kwon SH, Kang MJ, Huh JS, Ha KW, Lee JR, Lee
SK, et al. Comparison of oral bioavailability of
genistein and genistin in rats. International Journal of
Pharmaceutics. 2007; 337(1-2): 148-154.
https://doi.org/10.1016/j.ijpharm.2006.12.046

53.Pistollato F, Sumalla Cano S, Elio I, Masias
Vergara M, Giampieri F, Battino M. Plant-based and
plant-rich diet patterns during gestation: beneficial
effects and possible shortcomings. Advances in
Nutrition. 2015; 6(5): 581-591.
https://doi.org/10.3945/an.115.009126

54.Huang Y, Thompson T, Wang Y, Yu Q, Zhu L,
Xu X, et al. Analysis of cariogenic potential of
alternative milk beverages by in vitro Streptococcus
mutans biofilm model and ex vivo caries model.
Archives of Oral Biology. 2019; 105: 52-58.
https://doi.org/10.1016/j.archoralbio.2019.05.033

55.Shen P, Walker GD, Yuan Y, Reynolds C, Stanton
DP, Fernando JR, et al. Effects of soy and bovine milk
beverages on enamel mineral content in a
randomized, double-blind in situ clinical study.
Journal of Dentistry. 2019; 88: 103160.
https://doi.org/10.1016/j.jdent.2019.06.007

56.Naranjo A, Johnson A, Rossow H, Kebreab E.
Greenhouse gas, water, and land footprint per unit of
production of the California dairy industry over 50
years. Journal of Dairy Science. 2020, 3760-3773.

\Al


https://doi.org/10.1007%2Fs13197-017-2915-y
https://doi.org/10.1079/pns2006489
http://dx.doi.org/10.5897/AJFS2014.1198
https://doi.org/10.1016/j.ijpharm.2006.12.046
https://doi.org/10.3945/an.115.009126
https://doi.org/10.1016/j.archoralbio.2019.05.033
https://doi.org/10.1016/j.jdent.2019.06.007
https://doi.org/10.3168/jds.2019-16576
https://doi.org/10.1016/j.scitotenv.2017.10.186
https://doi.org/10.1016/j.agsy.2015.11.002
https://doi.org/10.1111/jfpp.12661
https://doi.org/10.1016/j.ultsonch.2019.03.003
https://doi.org/10.1016/j.foodchem.2015.06.063
https://doi.org/10.1002/jsfa.7576
https://doi.org/10.1016/j.fm.2017.08.002
https://doi.org/10.1016/j.ifset.2016.06.023

u‘)&o& 9 ».\ag.w) eéb‘:u

P Lo b b slage 3501

http://dx.doi.org/10.4038/tar.v24i3.8015

72.Sethi S, Tyagi SK, Anurag RK. Plant-based milk
alternatives an emerging segment of functional
beverages: a review. Journal of Food Science and
Technology. 2016; 53: 3408-3423.
https://doi.org/10.1007/s13197-016-2328-3

73.Ruslan K, Happyniar S, Fidrianny I. Antioxidant
potential of two varieties of Sesamum indicum L.
collected from Indonesia. Journal of Taibah
University Medical Sciences. 2018; 13(3): 211-218.
https://doi.org/10.1016/j.jtumed.2018.02.004

74.Alu'datt MH, Rababah T, Ereifej K, Alli I.
Distribution, antioxidant and characterisation of
phenolic compounds in soybeans, flaxseed and
olives. Food Chemistry. 2013; 139(1-4): 93-99.
https://doi.org/10.1016/j.foodchem.2012.12.061

75.Prvulovi¢ D, Malen¢i¢ D, Miladinovi¢ .
Antioxidant activity and phenolic content of soybean
seeds extracts. Agro-Knowledge Journal. 2016;
17(2): 121-132.
https://doi.org/10.7251/AGREN1602121P

76.Taie HAA, El-Mergawi R, Radwan S.
Isoflavonoids, flavonoids, phenolic acids profiles and
antioxidant activity of soybean seeds as affected by
organic and bioorganic fertilization. American-
Eurasian Journal of Agriculture and Environtal
Sciences. 2008; 4(2): 207-213.

77.1smail M, Abou-Daobara M, Nawal M. Functional
rice rayeb milk: Chemical, microbiological and
sensory properties. Journal of Nutrition and Health
Sciences. 2018; 5(2): 203.

78.Nilifer D, Boyacioglu D. Functional food
components of soy and soy products. Gida. 2008;
33(5): 241-250.

65.Bernat N, Chafer M, Chiralt A, Laparra JM,
Gonzalez-Martinez C. Almond milk fermented with
different potentially probiotic bacteria improves iron
uptake by intestinal epithelial (Caco-2) cells.
International Journal of Food Studies. 2015; 4(1): 49-
60.

https://doi.org/10.7455/ijfs/4.1.2015.a4

66.Gul O, Saricaoglu FT, Mortas M, Atalar I, Yazici
F. Effect of high pressure homogenization (HPH) on
microstructure and rheological properties of hazelnut
milk. Innovative Food Science and Emerging
Technologies. 2017; 41: 411-420.
https://doi.org/10.1016/j.ifset.2017.05.002

67.Zaaboul F, Raza H, Cao C, Yuanfa L. The impact
of roasting, high pressure homogenization and
sterilization on peanut milk and its oil bodies. Food
Chemistry. 2019; 280: 270-277.
https://doi.org/10.1016/j.foodchem.2018.12.047

68.Bolling BW, Dolnikowski G, Blumberg JB, Chen
CYO. Polyphenol content and antioxidant activity of
California almonds depend on cultivar and harvest
year. Food Chemistry. 2010; 122(3): 819-825.
https://doi.org/10.1016/j.foodchem.2010.03.068

69. Kamiloglu S, Pasli AA, Ozcelik B, Capanoglu E.
Evaluating the in vitro bioaccessibility of phenolics
and antioxidant activity during consumption of dried
fruits with nuts. LWT-Food Science and Technology.
2014; 56(2): 284-289.
https://doi.org/10.1016/j.Iwt.2013.11.040

70.Pelvan E, Olgun EO, Karadag A, Alasalvar C.
Phenolic profiles and antioxidant activity of Turkish
Tombul hazelnut samples (natural, roasted, and
roasted hazelnut skin). Food Chemistry. 2018; 244:
102-108.
https://doi.org/10.1016/j.foodchem.2017.10.011

71.Bopitiya D, Madhujith T. Antioxidant activity and
total phenolic content of sesame (Sesamum indicum
L.) seed oil. Tropical Agricultural Research. 2013;
24(3): 296-302.

YY


https://doi.org/10.7455/ijfs/4.1.2015.a4
https://doi.org/10.1016/j.ifset.2017.05.002
https://doi.org/10.1016/j.foodchem.2018.12.047
https://doi.org/10.1016/j.lwt.2013.11.040
https://doi.org/10.1016/j.foodchem.2017.10.011
https://doi.org/10.1007/s13197-016-2328-3
https://doi.org/10.1016/j.jtumed.2018.02.004
https://doi.org/10.1016/j.foodchem.2012.12.061
http://dx.doi.org/10.7251/AGREN1602121P

Journal of Halal Review Article

https://doi.org/10.30502/h.2023.412712.1124

Plant-based milk substitutes as a halal drink: health-associated and environmental
effects

Atena Nabizadeh Rashvand!, Melika Ehsanizadeh!, Hourie Fattahi Maryamabadi!, Boshra Salimi
Naeinit, Negin Shojaan!, Mohammad-Hossein Mansourian?, Fataneh Hashempour-Baltork?*

1-College of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran.
2-Halal Research Center of IRI, Iran Food and Drug Administration, Ministry of Health and Medical Education,

Tehran, Iran.

Article history
Received: 1 January 2023
Revised: 15 January 2023
Accept: 25 January 2023

Keywords:

Milk allergy

Lactose intolerance
Plant-based milk substitute
Halal drink

Vegetarian

Correspondance to:

Fataneh Hashempour-Baltork
Halal Research Center of IRI.,
Food and Drug
Administration, Ministry of
Health and Medical
Education, Tehran, Iran.
Email:
fhashempour92@yahoo.com
Tel.: +98-21-88909033

Fax: +98-21- 88890858

Abstract

Background and objective: Consumption of plant-based milk substitutes has
spread rapidly around the world due to its positive health effects on the human
body. It is preferred by those are allergic to cow milk and people suffering
from lactose intolerance. On the other hand, there is no concern about halal
status of these products by using plant sources in their preparation. In this
study, we have reviewed the health effects and the environmental impacts of
plant-based milk substitutes.

Results and conclusion: Plant-based milk substitutes have several benefits
for human. They included to improvement of the cardiovascular system’s
function, reducing the incidence of chronic diseases such as diabetes and
cancers, and positive effect on the immune system. Although, their negative
effects such as deficiency and lower bioavailability of some nutrients than
cow milk, and also possibility of dental decay due to their high sugar content
are of concern. Moreover, these plant-based drinks have low impact on the
environment, climate, and biodiversity. In general, despite the high sugar and
insufficient protein content, presence of phenolic compounds, unsaturated
fatty acids, antioxidants, and bioactive compounds such as phytosterols and
isoflavones makes the plant-based milk substitutes an excellent candidate in
the diet especially for vegetarians and Muslims as halal drink.
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