[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

1y ORY=Y¥) 118 sl 95 & ylouis /o3 )t Sl &5 yo (sale &y

(Opuntia stricta Haw.) eSS oL Glizko sdplail o138 05 9 (2 biowdigind Oluogas ow)p
(O 55 oyl e ObTnzo (glinws y 152 )30 axdllas)

Vool)x_éfi)l fye g v ;.m.!ac 5 Qlobdlf}n ‘mo)‘j)é U SRVE S

VAN FITY icggai g b= VFAV/AON + sl o ol

oS>

o aalllas (g5 de 55 Cosal 4 ax s b Sl ladgle 5 (29)l0 ( STheP lagh)l azly 5 (s 4 polie (LS eSS
O 4l g ogae d(asile S ) oy Jolis olS ol il laplas! SlownST T Covols g b aSgigds o Joid Sl 5 wdgle coaS
Asl VY48 Jlo 5o 8,5 obloeste (sliwg, BlLbl 51 1,50 b g Bolas &jg0 a5 4565 ol alises slaplail 5l (g,18 paiges 0318 oo
walsl o o almil Lalls Jgibie 51 eolaiwl b (80 lac a5 5,50 Slialej] plol jghate s colSinle;l 4y ladiges JWEGI 51 ey 0
il g, 5l ool b glouST 5T 0 Shas g eSS,y b, 5 ooliiwl b aubeighd «qudlS gums (ygd B yme 5l ooliiwl b JS Jgud
(ADF g ME DMD «CP) adgle oS slojadlis crizmen b plol (6 yiogid ¢Sl olKiws 51 (5,250 40 L DPPH ol;1 slo JIS50,
48, S il g sy s 5l oolasul b ooty Jdoxi 5 4500 .0l (5 S ojlail ddgle coa S o sl g, 5l oolainl b calizes slaplal
Ol izon ol lails 51 yiion ogae 9 3y 10 U aSeigM g Joid (ylime a5 ols (lis s .cd 5 & jge Sl slaralsaiz yge)]
arg by S g ogee | e als 5 el sy (e (Bb 5T GnTell Sl i egee 5 alls o laST
Ldbﬁ‘.\;l ).:Lw A Cond e (ME 9 DMD 5CP) u.:l.\.c w))l e g )JYL ‘S:l.b....slb.u—l &Ml} J.JO 4 09a0 g ).\J ‘OMT Cewdds ctL.t
W la.l‘).w @ 44; U"‘ LgYL w5L¢bo aQ 4.‘>9.1 l; 053*.04‘ | )IO)?)J. 614391& 9 ‘_g‘dad.u 5‘_;:.5)‘O LgLﬁoOLLw‘ 3 ng s.,u.o.bl )l
ro‘.bLgoé'.&wlLglyg‘d&caboé#bdj&»&%ss&»&d.‘ou)é&;d‘)wa@TwS‘é»o4lo:>)|u>Ja.».‘>r.o
8,5 ool )1 oges Clow] g Sis (g 5l anz g0 4 plo Cides Cupz (SeS ddgle lgie 4 4555 ol 5l 5 o conl axlge

Opuntia stricta 5556 «Jgd ( 213¢ b3l slaasls (lams] ol wigle coas 1 gaudS sojlg

IR IRAC S RNL S AR EORPPS ST SR PROL X ISP IS S AP SR S ISP RUCSURONR. S RSO

rfroozeh @ gmail.com :Jgtue odiws g #

Sl T ST b ailin 5 (55,5l ke olSsls ¢ I puil 5 5 o 0uSEIS (s s o 09,5 SLsbwl - T

Ol T ST omeb ailin 5 (55,5l ke olKals s I sl 5 &3 o GaSCALS ¢ 5 laai yo 08,5 i yo pole (5 2SS (gamiils -7


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

A e eSS oL aliso slaplail (108 (055] g (2 boadigind Gluogas (o) 2

$loszs ol 5oy ST 5 Syolyied JLac! Lo
Lodsigdld 09,5 4 (Lilage slaJid (b (n fete 0
(o8 LS Blod 4y laa_Sgigds 0l 3 les
0923 (Jle Glgie 4 5ls oYL oS sl oLl
5 (TA) (sS85 050 sladiged jo b ol 5
(Y#) Opuntia dillenii 4s5 15 s0595M8  (glgia
Opuntia 455 a5e3gM8 glgizma Lol el o0l j)138
(YY) cewl ool azlils S stricta
3l Bl (T VE) oS o LIS Sl gl
yzd 5l g0 @i Opuntia stricta Haw. sleog.s oS
ol slrog,S sl (Fans Slge 5 Lainelng il
Sy WS (oo (S e Lulpd 0 a5 opd
gl Sladyid 5 Qe oS5 rizen 05d s
22 leilas (oSl T (pleS b g slaoges
9 ol g Slalad 0,0 Al oy g wS Sll s
Vg V8 DA XY LY il olier o ,See oo
Pl adlas 4 (YY) e 5 TLLuls
bl wxsls . Opuntia stricta sgee  JlogS| 251
& S Ol 4 Opuntia stricta ogee a5 033l ;0
2 S ke M) el GlaailaS) SIVL clile g4l
o300 2l gl ogdle (V) wdlyoo azgi 0)90 (2,5 V¢
Olgie 4 Wiy co (o,las b Sz «o3l5) Opuntia stricta

Ol Ky g 0gd eolwl awdb ol ol S
S i 1) s Jad Bl 5 K00 5 s
aS o2 wlielly QT elae Gl g aisen s Jaae
(TR 52 A) wble GFAS G as ar g 3,50 aokall
9 Jgd wile alS 450 slacdple (lpe Sk
@ounie Jalge 4 sl SlanST 5T (S50g 9 oL a9isdl
S S o3l by, g gl il by, isS dsa g O Ju3 |
@gye ooliiwl 4 ax g L (YD) 8l Sy olons’| ]
2l 2l (ol Cadil 4 azg poyl 5 &l

poo 45 Sis des g Sid bld 4 L85l slaaisS
55 45l S o5ign ot Iy laysiS 5l e
ot S8 8 () 3 )90 BB Gl )0 5 egSS
r:lo Ja.,.oy u»915[§ 64.3; 6‘4'.’.‘.)""5 9 614.5914: LgLﬁooU&...v‘
@lizee slodisd Slae (o3, uens 5 (YY) oLl 5 ()

2_Castellar

doddo

cwl  2LS (Opuntia stricta Haw.) LugSS
oS oolgls 4y Glaie a5 2o VU gl 4 laig
Jb )0 Ce w4 Oustricta 4545 .05 oo (Cactaceae)
S wle 0wl Gl Glye 4 g Sl S S
Lol a5l bbygiS 51 ool 0 Sizdes o
Sl Tole i «(VV) Cpon oY V) Lol ¢ ogi (sli 31
bl Jlad slajgtS (5 5 Lileol i s 5 (F0)
slazel jo Bowe 4568 ol ol .ol oo 3,155 (YR)
YL (0 I PSPV YE | AP VIR E S KV LI oW
50,15 (slod S Ll ogi (sl BT g LIl yo 438
5 Lol ) oS glgil 5l (65lons jo lanl ol 5l
polie O. stricta az S1.(YY 5 V) cl o905 5 a3l
Gble 3 1) gy Ly ooy Lol eenl Lop il 5o
JUSis 4 polie (rizen 43S (nl 0)ls sl ye 5 05
SS9k 0 ol s ol o2l slacurez §
ol sl Soe a5 8L o Lo YooV Yo YL
3 Ses bl glogl o (V) wil Ses ol cutn
P Az )5 5k 0 by kS g0 4 olS ()l
ol a5l gaile 0y @l 1) e co solitwl o
S (g og oS 85 (nl (Bb 1ol 5yeS
G5 Olpie @ g5 (pl Wiz e wiiliee S nle
5 UL 5Se) S5 el somtie SV age VLT 51 (S e
(F) cenlons el (Lo >

Loy g,laxil j4b @ O.stricta o3 sleogeo
O Oglate S, g ol (KO b o LigS Djee
‘j)lf LgLﬁOﬁ..uQ L")‘ Mbso Coew Lglmulo Lg\)ld.x.: o‘)‘o.ﬁ
4 LS j9iS ofgdy Siddas g S bl (o wile
(2l Sl g cbli> (6l e Slroges 5l (S Oy
ol 3gaze S 4y aLS S13E Slge odgs o] jo A
claiss YL cawnl Jdo 4 (VF) csl oo Jios
sleplail gg) p salizee olowdignd Olados ( wesS
adlae o Bk 5l el oals pll asss ol il
& kit SloaS i oyt LS il slac sl

I Kunyanga


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

134

Oomb 85 (nl (Shydes W (pas s ksl
b 3l s ol @ pzles sloaisS sz 5 (VL)
VorbYee Sl a5 (nl (ag) 0S4 4z b
SiS e g S 3blie ;0 455 (nl jpa> 5 (el
39 95 WS adgle CuhS ow)p poil wogbye b
ol CedsS b slacnd ciloy Gk 5l ps3l &)50
pedle ol 005 Slwl 5 ool pls adas s
2 olgse Gl ol (Slhgisd: as Slogas
el 4 pladl iadgle sgaS s Sl Lo il Jgad
2,5 aals

g, g Olgo
(BLS sladiges and Al

ShLbl I AYAS ologs Vo &by (5lo paiges
G raslS ¥ g ablaemma sliwg, ;0 gBly (5 o558
YEOVEV" Sldlax> o, b o535 oliwjgs Jlad
xS b (3,5 0FY00" ldlix Jsb 5 Jlad
o 5l dilate cpl glas o plosl e Lo ¥ F S5
VWl il los oSk gy =Y B e ¥ 5 L0
Grilol> Ldsa (¥ JS2) ail oo o5 oile ax
floil conS cos aibie S Lo,i @allhas 3,50 dilate
aibie (nl LS b g o)l 5 el Y game
it 5 ile Alaniz 5 LS, slocis® Lols ity
i Pn 28 5y & der jl dlosiz sbads (S
20,5 0 0anliv sgume Do 4 lo fows alex 51 bl
Ll g Bolas SLlS g, 5 oolital b (5,15 pes
oosS 65 slaplal 5l plaS o 5l J1SG O L calise
YL Glyime Jdoar ol plml (Al 5 ogee I )
7O slos jo el VY o 4 ol slaplasl ( Sosb,
g Sl lisebol 51 e i 0ls 1,8 gl o ax o
4 Sy bl loslatul b @isd pl calisee slapla]
slacdglio 4 by e Slislo)l alS ael ;0 409 & 90
Sl ple olfinlosl (o eSS calises slaplail 4y 5ili
2 plnil Q5SS (orb wlie 9 (55,9LaS pole olKails

Sid @il 5l dge eolatuwl Co jo (o8 Wilgi o o
ADF ¢ Jolis adgle coaS el slo sl ol o 4
Sl 00) el g 551 5 pl g pls SUI
ol e o5 clb ly ogr Sladss o (V-4 9)

s Slas 2P e ADF ¢ ME DMD . gy
O USS) sl oo adgle CoalS oS

e’
O. stricta oLS Suilouis 5 guai 1) S5

5 ol b Slaens] il J1 et a5 Sl

Opuntia 45 )3 g ogme «S 5 slaplail plb 9 353MM8
Plox 4 azg b g cunl oaid (3,155 ol sl o stricta
(ool (i (sladgle) eSS oL o jshate wix
Sl @ a5 b aizmed g Ll (g 0518 (inn y9
slagbs; S dsr g ol Jod 5l ol jlan Jalse
Oy 53 lalacs 5T (6 puFoslail sla g, 5 75l
J5 aSgigds (5 i alez 5l alS a5l slacdglie
@ ol Gdos 13 adl Lids SlawsST sl olgs g
Sdlsd 5 S aSggdl (S S bS5 b)) sl
sbws, o Opuntia stricta Haw. 455  SloguST 1
BURRWPES NGO N VoW N C S N owgving KA ERVESH
o (Vo0 ) o )en s KL wlados ulul 5 B,k
Ay g 28 olge a5 ablie jo 45gT ol 5l eolaul 5

slaplil 5 ) d929) w5l b Slogas


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

Yoo e e olS Calizo glrpluil (9108 (5535] 9 (o beoundd gind Slao guads (o 3

L a1 sles [0 badiges olo 8 cel ¥ 5l o ddiges
BIO-RAD ) jegighyguSoml  oliws 5l oolasul
Jlio 10 egili Y 790 Jsb )5 5 (SmartSpect Plus
Lo jlas pb Jgib olie o (g ,uSo3lul (Jsilie) Mk
Aol SIE 6,5 Lo ol o laslinl i 5 oolasu]
23,8 Cudoslac )5 o

TSy Gy boojlas wieidl lgime ol
b ags Vemg /ml cdale §oojlas (VY) i L)
s o Jsitie sl b VIO 4o olas 51 Le 10
0,5 Aol ol s sy Ve WIS gyl ) Lo
VIA g Voo ) Slial iy Jolone sl oo o) (o
Yo Soe dr g o adlol bglsee oplay yhaie O pd Lo
3 deolo Lglona e o (50485 b cslos 3 i
e BlE 5 Jagihs 2 Lt gl F1O 50 J5b
5l oolainl b adeigdd oyl sae o (g mSosladl zan slygle
05 53 S pF ke el 2 o Jaid ieie
3,5 155 o las

DPPH JI31) 3lwil ploas (2 blg ol imo (2551

3yl (hg) 5l (Gl T T 5 sy pslate @
ol bl s eolazwl Lal & 08 s DPPH G0, Jelis
F S50 Jex8 o DPPH) b JISGol, gslalple 4y ¢ o,
49y (O el (20359,008 (U155 Sliwe 2 (3loen
9y )4 T JSool) udlad sl jshaie 4 595 e
(VF) Sl e Colad ) (Soaly poe (1 bl 5l

Mol ) Jsbra i oo 1 sl o

bols ¢ ol adlsl ojlac 51 2J Lo </ 4 DPPH

Su,b GBUT 0 4830 VO Guwedy g ools ST o3y Jol
oBiws g bglre iz e ol ool 13
Ci18 s S L 2apli VY 3 UV fagighy 25
oolatwl o lbiwl flgredr 5o Koyl awwl I Al
alayl, LDPPH ol (glailaloas jlade coles,o .00 S
A Al 5 (V)

(V) é\.]a.g‘)
Ab_As

[ Ab_As
Ab

1% 100] 5 1% 100
SO wd=Ab o luliul b dges i =As

Wih:3
-

Low: 20

§| D> wllwsypditia 0 3 H
i [ o O ey W L, PR N Qg v g
axfllo 890 adlaio aldi 1 JSCo
10 las angd ()

Pl e ol 5550 j0 00l r:)l.c‘ s ool
OlanS (5T 5 adgigdld (Joid slaceS 5 gl sl (ol
Sl Pl e Olse 4 Joilie 5l alS bl )
9 0gw0 “5).:‘)5]4.‘.00».‘@4.:.\_“) oQL&.‘@»‘ 6)_350)[_«-4&
Joloe L cele Y Guw 4y LoeSS ool o 4
2 S 89, (B i) V) Sl alls
321§l ool b Jols o)lae b (g,:50 lae 361 (los
.0y0,8 Jlo (Whatman# 42)  Slo

Ol (5T g Mg gdld « Jgid (sloeS i !yt 1
Buadeighd 9 (Joid ol lgiomo (g yS05ll
ST 5o I5h gy gl S5 ol
Al s Ve mg/ml clale L Jeile o)lac (FY) 0
s shee VIO L laaladl 51 S 1 o las 5l ) Lo +/0
B S 4y 5 bslo 553 s elsh Jloyi +IY 5 STy
NRWCHES gy NEOEH S GEIRRERS PPPICE
cdo ol adlsl s e 68 VO chale L oas s Y


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

Y

gobel Judni g 4 2

IS5 8 L s SIS b B o bl ol
5 oolaiwl b leosls gylel Judow g 4 ol plol
sz o9l 5 ANOVA) @b bsy ilyly oz
A I SPSSverao Hl38le 5 5l eolaiwl b SSls glacels

(V) adal
(P 2259,) CP =%N x #/v0

(V) alal
LS Lolan 8L 50) <G g 5 oy oy bolyen BB 50)
ADF ()55 (255 5l i
ADF o5 0= (4905 adgl 0,39 IADF (y59) xV +

(F) alal,
DMD%=AY/6A -+ IAY® ADF 7 +Y/5Y$ N/

«(F) adal

AR Ll /o 6yl /o )l Jlo o&5 o soke &y pidd

iadgle CodeS (glo a5 (g a0 3l
aboz jl adsle CuaS laatll ou)n sk «
&5 ADF) Jolocan 5l jle Jsho (s0l520
5 OMD") s ools (s piypian (ME") comcdgilio
ilize slaby, 5l wKilesl 5o (CPT) ol (s
(CP) b (uigy arls a5 & jpo ooy ol ool
JadS g, 51 esliiwl b sl cowsas (N) &l wlaol 5
Hshocor 5l )le ok 0)lps (VF) (V) abal; b
() () all, Kyl olKiws 5l solizul L (ADF)
55l 9 () akl, OMD) Sis osle (s pdypian
5 0555l s, 5 ool b () alal, (ME) omctsilis
@ by o Slinlesl ads .o (5,505l (VAAY) e
4055 olStylojl yo abgle CoiS laasli (55,5 o3lu
OB S (b il 5 (55,9laS psle olKiils yolo 5 gl

ME (Mcal/kg)= DMD 7/--/\V -¥ A plsdl
OSIS (glaswls Wiz yg03T g a8 laSy il syl o 320 31 ool b dgle oS b as Ll du e ) Jgu
LS slaplal
S , e S a5l
o9 Sr P
YIVEVF/FRC VY/FEVYIAYD YEXEYA/0RY (/CP) pl> (1550
YA/FEAT/FA? YENYEE 0\ YENFEEYIVO (/DMD) St sols (5 plypeian
Yo VIVE® YV EOY/YY ? YIVEAAID - ® (ME Mcal/kg) owdslio 55,
FOIOEY - /YA? FANFEOO/TA D OANVEYY/AAY (/ADF) Joles oon 236 Jslo o )lgss

(1) ddgle codns s ps Ll polio guigaind Y Jouo

e e 2ok sla sl
o5 Sopllas oyl ostbae L
<0 Y-0 >y /. CP
<f. Se_f. >¢. /DMD
<o A-0 >A ME (Mcal/kg)

AR 9 AR ﬁéLﬂA L: w).:tb 09a0 9 s_?).a LgLﬁr:‘.b‘
JS 988D (e (0765 g 25 p Cnw 595 0,5 e
£S5 2 O39S oS e o1V e LaisS (pl jods 4 bgype
Cy8 Gl Gutie Gezmes (V0 Jgoz) o
olie boogee 5,0 4 bygipe i gay SlawsT il
Ole 2yeS § pd e 2 25 9,50 PAITA 5 VYIVO
popSeSee YVFA L S o QIWI@JT O yad

4 _Crud Protein
5.0ddy

i glapluil )5 419l gacad glio Oy (o)
calizee slaplsil (s 48,b Sy il ly 4528 mls

@ by JS 8 Gl o iden &5 ol Gl ugiSS
YA g Y polie b cud a4 ogme 9 S slapladl
S Ol S 5 05 2 el S 08 e
2 el S 05 oo <IVF L €565l jod a4 gy pe
4 by o J5 9gigd ()l5me (p yie (V Jgo2) 05 0,5

! -Acid Detergent Solution
2 _Metabolism Energy
3~ Dry Matter Digestibility


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

vy e S oL aliso slapluil (108 (055] g (o oo gind Sluogas (o) 2

@l@ls‘;ﬂ S8 baab 0 S YL L_,;:lhs.:....Slu,.‘;.ﬂ
(F J5a2) 55 oo 5 Lo

Oyd @l ol pell AV Jeaz) 0e il e
S8 b oaib 0 oge g 40 laplasl  SlagwsT sl

OIS (lawals iz (yg03T g a8, by (il lg & 3o 51 ool b 4y 95l Gadgalio o) o dunns Ulo 1Y Jgamr

2 o _ a5 slaclplie
o9 S» N
NEES LTINS NRE A e <o EYEYD (05 3 Sl S 55 o) JS g
JeEFANY D NEEAL IO NEEIRA (0,5 2 Ot 355 p 5 las) JS Ayl
FA/YOLFANA YVARFANA® YYXFEVONE Gl o5 55500 (ShowaS| 5T @03

A oo Hlid Hlaw o j0 ] 4gl glecdglin g b s (Y S5 By >

(USDA) (55 pol sazio YU (6559liS yl39 wlwl 1 (2138 Slgo SlawmST 5T ¢yl o (gus i :F Jgu

M1 T e gy 4l a5l sbedplie
el L YL W >
<8 [y YA/F--51¥ LRETN Gidies 52 05 55500) | ol 08

o3y geanals Jelse 51, a5l slacgibis (liee (1092
Ay LB 4 pazmen (V) Wlanl LS slie
2 Lbyd glayls a9z g (aiile S p) Oy petkS dlwy
OeSon Ol G2 50 Foe Jelge Koo 5l 5y JLsle
Sl pas 4 a2 b Bk 51() Wik S pl>
51 S cilzzo slaplail u ME 5 DMD (ADF e
Ol G2t (Bgn Olies b Liwlypa 9 go0e LS
(Y/AA Mcal/kg) g (auo,0 YE/#Y) i jas ME s DMD
55 4 ME g DMD (e (0505 5 jods & gy
aS 09 S 1 4y Loy e (Y/IOY Mcal/kg) g (ao 0 Y7/Y)
Orizmed aBboe 85 onl Hed Vb Coeal SOLo
ME 5 (00,0 Y#/T) DMD (5w oy oS a5 olaplal
(05 $UDD) (6 sty ADF 3l izl I, (suo po YY)
Jle wie @8ly 0 @G pl onlpls Wog Jloyes
P 5eis g Ol Rl ol a0 & Sy i
5 oddalie 655 5 S esle Gpdypan (e
g ool3d il ol ADF asyo ol Giolidl oSSl
ool o o5 Wil olo 35 (FAY) eoljliye
s5Sxs alal ) ADF L (ME s DMD (CP) absls coieS
Pl Oean Olime Pla> Sl 4 4z bl 13
> o BaiSlgmis (515 Cunsy La> gy
Olee Gezed 5 (V) Sl oulds S5 0o 3 ¥V (5l
99 ol OlloFile i ln ddole )3 pl> (059

&S a9 ey

ilize glaplasl 4 ol Lt ol axllae gl
IS U 53k polie sl (G 9 0gae 5 ) eSS
Shasslbise pl oy 5 OlaenST T (S asgisdle
Ol 5o (55,5L88 &35 USDA Jgor 5ol b
b slaplat 00, ;0 (wgiST )% g 0gee 5o Glaas| 3l
Caot] (FJg02) 055 0 51,8 YU SlawST 5T & j08
Ole SlsS 4 (o) 0y9e laplail 1 Sy e
Vb 4o jsboas o)l (S plil o1 50 4456 slactlie
ogme > OnSTST 5 asidE (s (e (05
00 393> a8 loges aVLe 05 izmen 5 eSS
S0 ot Lol (FY) Cosl Cgllas Lyl o )iSa o
ol ol gl slacdglie liee a2 L1 plasl ol 5
eborisid 5 2ldd oS 5 goumie Sl 1o a0
wd 3 )3 anlllae 3 )90 ugiSS alides sladisS lvoges
(¥ 5 YA FY LY Y0 el

loges elsil 53, 2 (lordiynd Sliglel (55
25 (ool (STl Pl d5zs Siby S
Slocled 5 05 s e gy o syl 1 g
AV 5 YA Y XA OF) ablie ol s Sas o
@loplil o o8 cosl (] 6bsT syn ol @S Bk
iyl logee 5 S ) 99 Vb JS w3giodls 9 J92b (liee oS

YU o lade ) = Sl ol (a259) Lﬁo] ‘jl.').é


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

Yo

S 53 AP g Joib (e a5 ol ol bl
Mg 9 Joid (092 Vb« Jgal j5bo 409 Vb (g
Wil oo yuion o] ool cudled mlidl slul) o
ooy [l 5o 6,500 @berd OlaS 5 Yool ol
g oy SlawST ol S als el a5 o)l 02y
bl el oads by LRE Gl G35, eimen
Ly Jsib a8 5 Ve ) Lt o alowl olalllas
elelis Opuntia alizee sloaisS slay ;o lidme
ol Sn SLaS 5 0l 45 (V4 50 FF FB) ol 0
ooy 2lie 55 5 GlamSlml clles rals cel,
Olye & (S oS ) oy Brae rizes ol oad
2 HDL (y50,50 @i (Rl Cely JoSe 2138 023,
3555+ LDL 28lS b olyen Js 5l gl 2215 5 o3
1y 5 ogme oS T Cols yoss YU opdleay (¥)
23l T 5 392ge Joib SluS 5 b cos Wi
bt boasgdls il Jpsh oLy 5 Ladsd
SOlas g oals 8L ogyld g 2lde DY game ;o 00 ,mlS
SOk 5l (00) ol Ll LT i oS T el
3,3 s les 5l (B p 2850 (590 (S Laadgigls
Mgl 5 Jod slacudplie olie 09 Vb (295 4
ol i 58l 5 A Wi e 0gee 5 5y (slapladl 5o
YY) cedls T lem Jolge b ooj b jo oLS plasl g0
&3> 1, O. stricta sloogs (Y1 F) Ko 5 550l8
Cely o axdls JS assigdls 5 JS Jsib oy Jas
Cools o Ll Jige 5 5 (ST 5T eled a8l
olS b J ple ((Bib 5l 005 e (b WS
RPN JEt [ T SR
OBLS 5l et a5l sl o b SlaS 5 (YY)
Ol Sy ol b gl QLS ohge
5 Bdo s wilize 3k 5l g il Vb SlagesT ]
o) 45 sboy 105,550 3131 slaJISel, olel 31 655l
Sy ael g oS o B ) olj] sl ol wleS 5
AOY 5 OY) Sigd o ol il SloS] polie
il slaplasl 5l oasl cavoas =l 4 ey b
By osn Blae ST Jelty (ST
ol &5 285 At (g cplpls Vb g
O bl el oSl Jlanl 4 ST L o jlas

vaa QL}’.H.!U /,sg.) o Lo /p-bé)l.e‘: JL (& 5o ;olc 34)..».'

5y o2l 5l eY) eals 5,155 ao o VIO (6 IS b o
plo ple 1 el CobilB aisS ) b slaplu]
Lld Jeou gl €5 cnl &7 bl 1l
L ol 5l g alnle w)ls 1) (sles S (S54)sS]
Olyie 4 5 g plo (2132 55l cise eatiS el lgie
ailgi sed (BLS laaiss a5 bl 0 (S5 adgle
o wles (eli |y opls (l3é 23, p3Y e Olime
ol 8 s

@ Wlgige eSS asile (D slaogee S jsboa
bomalig 5 (Goxe Slse daclionng S 5l (o Oy
3gtanie SlS 5 izen 0,5 (13 colaul 0440
a5 slaplal j3 JuSL g b )z (egn dlex
ooyl Sl &5 cwl 0als Ly Opuntia ficus-indica
(FF) Coslbogen ol YU ST il codled  slié
Slooge ;o Ssrge LSS 3l (Sp Jle Ol
S oy Cedl )3 (Snhe (A ¢y alex I eSS
ShermSin 5o Jbd cen; OlS 5 ple b 4SS eba
2l Gizmen (V0) aS(o Joo (o slagslen
YL polis 5l Sl (eSS slroges (55, p Dliiiow
4 (b 50 dlion loogee ol o jte 5 oS ol
ol slogie ;0 (Jyare 4> )3 hud 5 ol (e ok
3l ST slaogae ()b 51 (FF) 3)ls g2g oS
3 oo R oS aidl e yhud g pendS o0k polie
e G S olge 4 Wlgiae 5wl el
azg5 b O. stricta gloogee B8 yas 5,5 |18 axgi 5,90
G5 Slge 95008 2ol a4 Wlgi e () (2138 )l 4
b 21 5l el o (g B1) St 3blie 5 ot
S (V) 08 S5 sl axlge (gloyae IS
Sly 9eiS 0gu0 0aeg T LY ailg, b pao clallas 5l
(FA) ol osd apogi G sl yamng S (nels
oo sty s g ylies 3l s &y g b ol iy
o300 (1903 9% yider eFgn Sle & Gadow cnl 5o
SoeS1 Bl Coold (rizmen 5 0gee ALDT 4 S
9 o9 (o5 5 osliiul g) cnl 5l g woge g yd VL
sble 99 2 0dpSy 0 Wlgee o alsS
Al Vb (etgn 5 YU GhaeasT ]


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

v.f e S oL aliso slapluil (108 (055] g (o oo gind Sluogas (o) 2

a dxgi boogdleds .o0,5 colaiul soio g gyl (plis
oz 3l asme S Loyl d 4 4365 cpl (YL Cnglie
Gblio 0 @55 ol jpa (izmen o ol (S
oolisl (gl 06 pilie SgeeS L 45 (Kt dogs 5 S
adgle lgie 4 45Tl il g o il axlge Ll g alo
5 S Syslaer Doge gl dindei gz (ST
ol ogee 5l oLl 4385 (rizeen 5 (] (p9ged D]

oly 18 1 s oS

5lac wgi o ST a0l slo s (sla STy
b @l el sl sonie il oo 5 )0 Jeilie
e oo Yo a4 axg b ocnlply Wil SlagasT ol
Slalllas plil (5 5 dilaie glo weSlS Ql.xz.mflts';s'l
olac (gg, p o JSis QLﬁ,S)Sj',tJU] e 40 i
O 2 95790 oo 0550 Sy gl il jolatoas elS (ol
o bodad e sl len oy o QT 51 eolazwl 4
A g yidon ddllae &g 40 5 Sl Coenl Sl gslalST

6[200)5—‘)5 39 U—‘ )‘ u‘}:‘so ‘;7;5“49 @L..) Qé)ﬁ—‘ Cawd

References

1.

Arzani, H., 2009. Forage quality and requirement of grazing animal. Tehran University Press. 354 p. (In
Persian).

2. Arzani, H., M. Basiri., F. Khatibi & G. Ghorbani, 2006. Nutritive value of some Zagros Mountain rangeland
species. Journal of Small Ruminant Research, 65:128-135. (In Persian).

3. Arzani, H.,J. Motamedi., R. Yari., Y. Ghasemi Aryan & J. Khatir Nameni, 2013. Forage quality of important
range species in Pashaylogh-e-Maravetapeh rangeland ecosystem in Golestan province, 1(1): 87-103. (In
Persian).

4.  Ashrafzadah, M. & R. Erfanzadeh, 2013. Relationship between forage quality and palatability of plant species
in zarrin-Dasht rangelands. Iranian journal of Rangeland and Desert Research, 20(4): 756-768. (In Persian).

5. Astello-Garcia M. G., I. Cervantes & V. Nair, 2015. “Chemical composition and phenolic compounds profile
of cladodes from Opuntia spp. cultivars with different domestication gradient,” Journal of Food Composition
and Analysis, 43: 119-130.

6. Benson, L., 1982. The Cacti of the United States and Canada. Stanford, California, USA: Stanford University
Press, 1-1044.

7.  Castellar, MR., J.M. Obén., M. Alacid & J.A. Fernandez-Lépez, 2003. Color properties and stability of
betacyanins from Opuntia fruits. Journal of Agric Food Chem, 51:2772-2776.

8. Castellar, MR., JM. Obén., M, Alacid & J.A. Fernandez-Lépez, 2006. The isolation and properties of a
concentrated red-purple betacyanin food colorant from Opuntia stricta fruits. J Sci Food Agric, 86:122-128

9. Castellar, MR., JM. Obén., M. Alacid & J.A. Fernidndez-Lopez, 2008. Fermentation of Opuntia stricta
(Haw.) fruits for betalains concentration. Journal of Agric Food Chem, 56(11): 4253-4257.

10. Castellar, MR, F. Solano & J.M. Ob6n, 2012. Betacyanin and Other Antioxidants Production During Growth
of Opuntia stricta (Haw.). Plant Foods Hum Nutr, 67:337-343.

11. Chang, S., H. Chiu-Lan & Y. Gow-Chin, 2008. The protective effect of Opuntia dillenii Haw fruit against
low-density lipoprotein peroxidation and its active compounds. Food Chem., 106: 569-575.

12. Chang, Y.L., D.O. Kim., K.W. Lee., HJ. Lee & C.Y. Lee, 2002. Vitamin C equivalent antioxidant capacity
(VCEAC) of phenolic phytochemicals. Journal of Agricultural and food chemistry, 50(13): 3713-3717.

13. Chung, Y.C., C.T. Chien., K.Y. Teng & S.T. Chou, 2006. Antioxidative and mutagenic properties of
Zanthoxylum ailanthoides Sieb & zucc. Food Chemistry, 97: 418-425.

14. Coria-Cayupan, Y.S., M.J. Ochoa & M.A. Nazareno, 2011. Health-promoting substances and antioxidant
properties of Opuntia spp. fruits. Changes in bioactive-compound contents during ripening process. Food
Chem, 126: 514-519.

15. Dahmardeh, M., A. Ghanbari., B.A. Siah Sar & M. Ramroudi, 2010. Effect of planting ratio and harvest time
on forage quality of maize in maize-cowpea intercropping, 41(3): 633-642. (In Persian).

16. Delgado-Vargas, F. & O. Jiménez-AparicioParedes-Lopez, 2000. Natural pigments: Carotenoids,
anthocyanins, and betalains - Characteristics, biosynthesis, processing, and stability. Crit Rev Food Sci Nutr,
40(3): 173-289.

17. Ellenberg, H., 1982. Opuntien-probleme und Wege zu deren Losung. GTZ Report, 73. 2109. 4:1-62.

18. Felker, P., FC. Stintzing., E. Miissig., M. Leitenberger., R. Carle., T. Vogt & R. Bunch, 2008. Colour

inheritance in cactus pear (Opuntia ficusindica) fruits. Ann Appl Biol, 152: 307-318.


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

Y0

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

AR Ll /o 6yl /o )l Jlo o&5 o soke &y pidd

Guevara-Figueroa, T., H. Jimenez-Islas & ML. Reyes-Escogido, 2010. “Proximate composition, phenolic
acids, and flavonoids characterization of commercial and wild nopal (Opuntia spp.),” Journal of Food
Composition and Analysis, 23(6): 525-532.

Guzman-Maldonado, S.H., Herrera-Herndndez, G., Hernandez-Lopez, D., Reynoso-Carmacho, R., Guzman-
Tovar, A., F. Vaillant & P. Brat, 2010. Physicochemical, nutritional and functional characteristics of two
underutilized fruit cactus species (Myrtillocactus) produced in central Mexico. Food Chem, 121: 381-386.
Henderson, L., 2001. Alien Weeds and Invasive Plants. Plant Protection Research Institute Handbook No.
12. Cape Town, South Africa: Paarl Printers.

Hertog, M.L.G., E.J.M. Feskens., P.H.C. Hollman., M.B. Katan & Kromhout, D, 1993. Dietary antioxidants
flavonoids and the risk of coronary heart disease (the zutphen elderly study). Lancet, 342: 1007-1011.
Kartal, N., M. Sokmen., B. Tepe., D. Daferera., M. Polissiou & Sokmen, A, 2007. Investigation of the
antioxidant properties of Ferula orientalis L. using a suitable extraction procedure. Food Chemistry, 100(2):
584-589.

Kejeldahl, J., 1883. A new method for the determination of nitrogen in organic matter. Zeitschreft fur
Analytics Chemise, 22: 366-1883.

Kumar Gupta, A. & M. Neelam, 2006. Hepatoprotective activity of aqueous ethanolic extract of chamomile
capitula in paracetamol intoxicated albino rats. American Journal of Pharmacology and Toxicology, 1(1):
17-20.

Kunyanga, C.N., S. Strum., S. Graham & J.K. Imungi, 2009. Physico-chemical methods for preservation of
Opuntia cactus fruit syrup: Empowerment of Maasai women in Laikipia, Kenya. Paper presented at the
African Crop Science Society Conference on Science and Technology Supporting Food Security in Africa,
Cape Town, South Africa.

Kunyanga, C.N., V. Vellingiri & K.J. Imungi, 2014. Nutritional quality, phytochemical composition and
health protective effects of an under-utilized prickly Cactus fruit (Opuntia stricta Haw.) collected from
Kenya. African Journal of Food, Agriculture Nutrition and Development, 14(7): 9561-9577.

Kuti, J.O., 2004. Antioxidant compounds from four Opuntia cactus pear fruit varieties. Food Chem.; 85:
527-533.

Le Houérou, HN., 2002. Cacti (Opuntia spp.) as a fodder crop for marginal lands in the Mediterranean basin.
Proceedings of the 4th International Congress on cactus pear and cochineal. Acta Horticulturae, 581:21-46.
Lee, J.C. & K.T. Lim, 2000. Effects of cactus and ginger extract as dietary antioxidants on reactive oxidant
and plasma lipid level. Food Sci. Biotechnol, 9: 83- 88.

Linares, E., C. Thimonier & M. Degre, 2007. “The effect of Ne Opuntia on blood lipid parameters—risk
factors for the metabolic syndrome (syndrome X),” Advances in Therapy, 24(5): 1115-1125,

Lloyd, D.R. & D.H. Phillips, 1999. Oxidative DNA damage mediated by copper(Il), iron(II) and nickel(II)
fenton reactions: evidence for site-specific mechanisms in the formation of double-strand breaks, 8-
hydroxydeoxyguanosine and putative intrastrand cross-links. Mutat Res, 424(1-2): 23-36.

Malan, D.E., 1989. Australian pest pear. Weeds A.29, Government Printer, Pretoria, South Africa, 2 pp.
Mann, J., 1970. Cacti naturalized in Australia and their control. Brisbane, Australia: Department of Lands.
Middleton, K., 1999. Who killed 'Malagasy Cactus'? Science, environment and colonialism in southern
Madagascar (1924-1930). Journal of Southern African Studies, 25:215-248.

Ministry of Public Health Services [Kenya] and Save the Children UK, Report on Nutrition Situation in
Kenya. Latest draft, May, 2011.

Moreno, D.A., C. Garcia-Viguera., J.I. Gil & A. Gil-Izquierdo, 2008. Betalains in the era of global agri-food
science, technology and nutricional health. Phytochem Rev, 7: 261-280

Moussa-Ayoub, T.E., S.K. El-Samahy., S. Rohn & L.W. Kroh, 2011. Flavonols, betacyanins content and
antioxidant activity of cactus Opuntia macrorhiza fruits. Food Res Int, 44: 2169-2174.

Obén, J.M., M.R. Castellar., M. Alacid & J.A. Fernandez-Loépez, 2009. Production of a red-purpled food
colorant from fruits by spray drying and its application in food model systems. J Food Eng, 90:471-479.
Oddy, V.H., G.E. Robards & S.G. Low, 1983. Prediction of In-vivo Dry Matter Digestibility from the Fiber
and Nitrogen Content of a Feed, In Feed Information and Animal Production. eds Roberds G.E. and Packham
R.G. Commonw Ealth Agriculture Bureaux, Australia, 395-398. Pp.

Ordone, A.A.L., ].D. Gomez & M.A. Vattuone, 2008. Antioxidant activities of Sechium edule swartz
extracts. Food Chemistry, 97: 452-458.

Piga, A., A. Del Caro., I. Pinna & M. Agabbio, 2003. Changes in ascorbic acid, polyphenol content and
antioxidant activity in minimally processed cactus pear fruits. LWT Food Sci Technol, 36: 257-262.
Ramadan, M.F. & J.T. Morsel, 2003. Oil cactus pear (Opuntia ficus-indica L.). Food Chem, 82: 339-345.


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html

[ Downloaded from rangelandsrm.ir on 2026-02-09 ]

[ DOR: 20.1001.1.20080891.1399.14.2.3.3 ]

Ye¥

44,

45.

46.

47.

48.
49.

50.

S1.

52.

53.

e g olS ilito glrpluil (9108 (55351 9 (o beoundd gind o guads oy

Sepulveda, E. & C. Saenz, 1990. Chemical and physical characteristics of prickly pear (Opuntia ficus-indica)
pulp. Revista de Agroquimica y Tecnologia de Alimentos, 30: 551-555.

Stintzing, F.C. & R. Carle, 2005. “Cactus stems (Opuntia spp.): a review on their chemistry, technology, and
uses,” Molecular Nutrition & Food Research, 49(2):175-194.

Stintzing, F.C., K.M. Herbach & M.R. Mosshammer, 2005. “Color, betalain pattern, and antioxidant
properties of cactus pear (Opuntia spp.) clones,” Journal of Agricultural and Food Chemistry, 53(2): 442-
451.

Tesoriere, L., D. Butera., M. Allegra., M. Fazzari & M.A. Livrea, 2005. Distribution of betalain pigments in
red blood cells alter consumption of cactus pear fruits an increased resistance of the cells to ex vivo induced
oxidative hemolysis in humans. Journal of Agric Food Chem, 53: 1266-1270.

USDA., 2010. Downloaded from http://www.mypyramind.gov/. Accessed on 8th October, 2013.
USDA-ARS., 2007. Germplasm Resources Information Network (GRIN). Online Database. Beltsville,
Maryland, USA: National Germplasm Resources Laboratory. https://npgsweb.ars-grin.gov/gringlobal
/taxon/taxonomysearch.aspx.

Van Acker, S.A.B.E., D.J. Van Den Berg., M.N.J.L. Tromp., D.H. Griffioen., W.P. Van Bennekom & W.J.F.
Van der Vijgh, 1996. Structural aspects of antioxidant activity of flavanoids. Free Radical Biology and
Medicine, 20(3): 331-342.

VanderJagt, T.J., R. Ghattas., DJ. Vander-Jagt Crossey & RH. Glew, 2002. Comparison of the total
antioxidant content of 30 widely used medicinal plants of New Mexico. Life Sci, 70: 1035-1040.

Williams, R.J., J.P. Spencer & C. Rice-Evans, 2004. Flavonoids: antioxidants or signalling molecules? Free
Radic Biol Med, 36(7): 838-49.

Wong, C.C., H.B. Li., K.-W. Cheng & F. A. Chen, 2006. Systematic survey of antioxidant activity of 30
Chinese medicinal plants using the ferric reducing antioxidant power assay. Food Chem, 97(4): 705-711.


https://dor.isc.ac/dor/20.1001.1.20080891.1399.14.2.3.3
https://rangelandsrm.ir/article-1-901-en.html
http://www.tcpdf.org

