AR Gl oF o )lods cpicdad Jlw FY o lg o)l (29,10 (LS couligindaST dolilad

29318 0L 05a0 (lwoadighid DL 5 9 (Sl (BT Cdled (s g
409l (wo Ol dikin 3l ol ‘5)37@:.- Rubus ulmifolius sub sp. sanctus

P e Jadll gl ol pt o (5 il L pamms P Sl 0303000 5 0 o
Ol 551 51 o813 (53,55LS 0aSils « SLEL p ke 05 8 (5,53 Sl
Ol ) cago ) K315 (53,5528 aSLils ¢ SLebs pske o S okl
Ozl o s e ) olS2is (5,558 Sty (Ll o5 S Okl
Ozl ctn 51 im0 olSC201s (53,55LaS 0aStils ( JLEL ool o5 S olls’

WAVAYNE : 5 dy b AVA/YE (il s 0

3,8k Lol ud8 6,5 a0 e st glases > (Rubus ulmifolius sub sp. sanctus) S_iws oLS

Sl s ) ) weys DL ailiie )3 5u3 55 Do ar e (Shst s pls el Gilas 5 SlST ST
Olimn 720 Jlo DLl 55l 3 o sl ey O ailate 31 Laogoo il 1 51 ey G o2l 53 ool Sl 55
Soslital Uy Jploms o slsa il o/ 350 b Ol 5 B 0 T sbal e PHL (s 45 4o
ST BT b g T IS S eslinal L IS 0255508 GlS s 8 s S JB e S35 ol
S pel eV L sla 351 (a5 WapH OGNl 55 40 (b 55T FRAP 5 DPPH 25 55 4
b dale 350 5 I gladoad PH Ol 313 OLES il A2 (5,5 e3140 (G-POD) 518, LIS 5 (PAL)
Jolon 5 L YVE i 4 JS il 5 b (Slsime immod o VWA 5 VVE /YT L s (i
o JS ol 53T Ol 5 GeeS1 ST Sl Ol o 5 s 5 o 355 Jalne 0 8 o V/4 5 SIS A
oolas ;) e a5 05 ,SUS-Y b ¢J§§L¢A‘W/VA<\ 5 o3 00/YA Ll C g Sl 3l 6
Bl 52 Bl5 e car g BB GeaSI T Cdld e 5 il 5T 5 JB L g e L oSl 5 A 518

J\...Zb 4.1..2‘.) L;»U]J.é )f)ls&‘})‘)j&‘.k&

JS o (S 550 (Sl sl (OIenST 5T (IS sl 55T sdlS slas 3

shirinrahmanzade@yahoo.com :J sts sties 55°

A



Marquina et al., ) C—ul ol oslazwl Jlgw! 5 033,
2002; Schawarz et al., 2003; Barros et al.,
5ol Glgme il s 4 ol 23,2010

SeeS1 5T dlad s Ll 5V 5 Ll 551
Glal gl sl 5T .(Wu et al., 2010) <ol
O 5 2l el Ll (odaze Sl
sl asliul Sl 5l 3U et slacs e
oalS s dle 5 (Koca and Karadeniz, 2009)
S vy S glad b Ai, 5l 05 oox
,> (Dai et al., 2009) 1,51 o fos 4 (55 o
Dl st sy oo ol plasl I Lo s IS
g Sl o gae SIS ST 5 oland g2 Caliies
Al o mEa e A odd bl el b
Slaly 53 eSOl o5l glacd b 5 sl
SRR S S o 5 (3l al b (515
sl gy il Al w65

Lau.'z_,)‘,aly
=l o el ul sy e (lae s e 1S g0l "”"T@'?
il g b L aS ey 0l addaie 31 ol
5 (VO LUl 5 e (800 0V A"
A (S e lS YO 5 (1YAY) l—i)-’cl“‘)'\ Cu:,\
5 Jalsl s Sldls Al 4 el C;b a9
355 ddile y3edn gy (i Sl gy )
gLl At oLl ailate ol 53 Wy sl S5
A Uy cdng e 1/0=Y sl Sl slaw i
A o 3 S Wgd Sl slaese Ad e O
5o JSE S5 Bl (ol K)o 50§k
Sl L ol O 5 Sodas o 4 o5l
3o Lo il (S ol Dljn o208

A 9ol ol )‘J_;J_:déuw BL) CA_.:J\JJ.:

o.lg_.i‘..':\b Ls_’LJ«L r}_lf« Oj}jjﬁ 8\‘5 4.3L>'-JJ_M:

e

4l

Al e S sben il slST gla i
3 P B el (Joolis s a0l
doas e ol p U e ) e s S
cib ok yls Ol ge 4 0lalS .(Barros et al., 2010)
e 5 SIS DS ) s
Mishra et al., ) L3l 5 g Jed LS 5 5
Sied i .(2008; Dawidowicza et al., 2006
o 3 & Shate (Rubus ulmifolius sub sp. sanctus)
Gl b i 5 Jerie (& ,J5) Rosaceae
L T L e T EY S 1
Slaaals 5 i8 Jd gla [ Kx 5 elS
AVAY o g2) A3l on 5528 <% 5 5 s
Al (Sl 51 05 S e ey S
5 Sl il 5 s inl S (s SILS (SIS
R N Y P PPN PR K VWU I I [P
5 ok glie el U slac el
a5 LS (LS e O s bl S
ol s O e GenSI ST LS 5 (VL O s
ILSesly ol e b Sias da b k5 &
LD_?\H 33 J e e Yo=Y a0 3 (O3S
ot Kiwd (Zhang et al., 2010) ol 1515 1
(ol (DN D Sl o Sl e
5 S dlge ol syl s el o e
L ol o o SISy T l3ilen 280
3L 5l Gl e e S Olse o
(b 55D 0SS slagdnn s am il
Lnnli s et b oSy 55l Al s 5L
Sarah et ) 5,8 )|, 3 4> 5 3550 (Sdra 3lge 3
3505 emals 3 5 lS Siad S s 5 05 (al., 2008
Olgeas olS ol 5l s O 55 (OYAT (63405 ,00)
AR 03 s e 5 55 Slglis S
whore OW 50 5 Jlas 5 e glacl e



e 2913 0LS 8950 (o3 biounigid LS 5 g (oS T Cudlad o

PH (s - Se3lasl gl il o b yemn 3 5 s
pH Jus Jlzzws me pH oSaws jl eslizal b 50
sl s (5,531l o g f (pH-Meter CG 824)
ot oIS s 5 slex (53U lad sl L olSis
JR-VRTS PRNSPRNS I (RN WD (P ) P
05 e pH glasy SN sls 1,58 51 s 5 as
Jalili Marandi,) &3> S 3l 3 a5 5 g0 pH o gloes
.2014
1S AW ey S gl s (58051
st O e leslial L L sly e (5 Sl
Shcie lanl SLS ol plol (gl A plol 53 5
salesl g fsls s ke ojlas 2 S Y
23S WLl OF @ ade Of 25 S v 5w
Laol an dewos Vo odss mds SoNee OF 51
A sl tate 433 V=0 Sl day 5 63 503 LS|
B 0T 4y Ao 3 V/0 i Sl S s S
)swum_}c;ugoslsjlj_%jlﬁjaaﬁ
oK os 3l esli ol Ly (BT slws L3 5 SouLs
VI e Jsb s il 013 e 5 55 i
slben) o o S b S Sy sl
Lo las IS i Ol e s sl S sl 31 3
) SIS e Bolae S s ol
Ebrahimzadeh et al., ) & 5,155 050 o las
.(2008
S A Ser 00 IS A 538 Dl o 512
O 5w,y ulasl adyd s 1) ale o jlae
o A Wl A3 0 ol 25 2 Se Vo
el S s ST 055 o aids 0
S e 4233 V0 =0 o ligny edsal adlsl L s Ve
Jsloes a1y Jle 5V 3w 2y Ko Vove O 5l de
Ak 0 e & b O L 5 e S Gl fol
TAY e Jsb s ol bl Sl s skl

9

S S o3l aal Jlasl ag g ) ol giyslis
TSS TA 2o slosd Slio & by je sla el
J\W":‘é; Sy Sils e 59, Oles JapH
Jool laeslas s ol fos 4 (5 S o lias Lae s
S Gl s, S Sl a5 Yo 5 b s
L b plecd i 5 glaanS| 5l Sls g
] glac b 5585 ax s 6 ,Seill (gl
ol 5 b Gl.a Ol Gy 4 o g 31 (6ol S
Jlisl ol Kalw ax s Ar glas b Jlowse @ s
slac b Ll covles [s 4 o571 o il
L sed 0LSGal b 5 plos Sl i @0 oy 51
wles T op S 3 gl s, B el
LA e sl e

TSS Ol e pH' 5 TSS'TA' 05— (5 o510
Jae s eSS, oK 3l eslizul b o las
i (S o3l o8 lesT gles 53 )3 ATAGO
osbiiael Jaie O 5l 50 olaas opl 035 o IS (gl 5
4 JS 4wl (Ayala-Zavala et al., 2007) &5 S
Lol e 5 b 0 /Y s b Ol 25 Ay
Jbome L 55 Sk 4 s S arlons S i
34238 S MY PH s S, B b5 /) s s
o e p g3 B me ew e O3l 13 5l
Y0 K e A (\J_fv_l.\.a ool ana il
o B e 5 A Al o500 0jlas 1) s
.(Ayala-Zavala et al., 2007) 15,5 Lo s

TA = 100*M*N=*V
S*n

0 e ol el e TA Uy ol s
G M isad oslae 1) Ao ¥ SO e A
o VI el B I el ST e

ZN_}o.,\_..z oalaul ajl_@o )‘J_in S Lu_eﬁ.a.a S g

1. Titratable Acidity
2. Total Soluble Solids
3. Acidity



N S L
G52 s am b () bls g Cgr s S
oA Jglas o)las Gl 4 Js oo S s
s S a5 e Gk s el elin

.(Nakajima et al., 2004 )

RSA
B (Abs control)t = 30 min — (Abs sample)t = 30 min

(Abs control)t = 30min

X 100
Abs

(L) aals Cds Ol :Abs control
4 god de Ol e sample

S i JS SlaeSI BTl (g Seslul s
5 Sl o g ke o jlae 5l 25 Ss 00 FRAP
Yoo b Dbl L) FRAP o3l G jme 2 L
— e SR T il b Y e e
godd byl 0 b (WIS S8 5 Y0k 5l
oS ol plam 3 i3 ¥ e 4y Jol bl
Ol cdir 5 3 5 15 (o) Kl a3 ¥V (gles)
oS Sl esliiul Ly 5 20 5l 08 =5 e J b 5o
Shdd el g dald an o e g5 g8 5 1Sl
el 3l e oy (sl ol Dl
mmol Fe ™ /1000ml _u.lul » Laosls = s NURRY
.(Zugic et al., 2014) &% Ol o slas
SIS sel VT durﬁsi | PE R P
&l (G-POD?) jlumusS| 5 JSLE 5 (PAL")
Karthikeyan ) 555 31 PAL o557 cled i
Bl (’Jj /0 s esliul ks WS L (et al., 2006
Al = e V0 S esle il L e se 055 3L
A PRV A N PP e
VL (U5l e Ve Lo V/E 5 055, Lo
VYoo 53 aids V0 odedy e L ody S pH=
Soes il 5l S Bl a3t gles 53 4ids 53 550

é‘ﬁﬁ})@)l—.ﬁ&)‘jﬁm}b\_ﬂ rL«JlleJ.;

3. Phenyl alanine ammonia lyase
4. Guaiacol peroxidase

ay

Olime A osliul e 568 51 55 5kl
Jalrs 0,5 o bl Lo laae IS 05535506
A3 S S esen osbas A eV e S
.(Chang et al., 2002)

S ASe3Nl 1S il 5T (gl smmn (5 505101
LapH St gy 5l S ool sl (6152
VslpH b 5L ss il ke opl (gl ol ealiza
A 53 U A e Y0 s 0l a5 £/0
o oslas i 5K Ve OF Sl asi, bl
05,5 Alsl Lol Jgloe 55 ol aniy ) J gls
s SSLE oY 5 Vernm e Jsb 9o o1, cder
s L, EH=£/0)Y 3L 51 2 e Y/0 s
Bl 0w ojlas s Koo Vov 5wy il
OF 5Veor zaadyb 55 5 i 0l cdsr s S
oslatul b culg s (Chunget al., 2005) 45 5l 3
NS S Sl aabe Gl 25 g
.(Giusti and Wrolstad, 2001) 1% eslat! bas lae
A = (As30— Az00) pH =1 - (As30 - As00) IZH =45
il 55 e s 40 S e 5T (5l me
Jsmosp Gob 5 5 055 e 8 Vo sl 38 5I8-Y
A dsle 5

AxMW*V*DF+100
TAC=———""—"—
£+100

<3, 5586 =DF ( J S 055 = MW ol = A

=
DPPH' iy, 4 JS slawmSI T cdld b5,
o JS St T el LSl sl FRAP
|, DPPH J s ks 3l ;)5 Seo Yoo o DPPH i,
u:ﬁ.:l_ﬂj sladdyd = (550 oud osL] B3 &)
ose oolas Sl s Seo VNt e ey A
du;,;yuuwﬂmau\oi@m
Al esls LSS aids Y e 4y SOLL s 5 S

1. 2,2-Diphenyl-1-picrylhydrazyl
2. Ferric Reducing Antioxidant Power



e 2913 0LS 8950 (o3 biounigid LS 5 g (oS T Cudlad o

s ok Ll Ve L YY JSLE 2y Sa Yoo
N e VYO iy i 3L 2 L ¥ 0T S
JF1o 5o 1) Gs8 ks (D313 L S LS
a2 oSl GS i g 5 A, e
Oisoded oS ol Jsome L O5odn AeS) e
5 onpad Ll e gy Sl o&vs s 3 1,
BLSl 5l dm ad3s ) 5 i gla Oy 5o 1) ol
e LRV mse sk 03 O35 LS,y O

.(Bradfard, 1976) .& &5l 3

s 1 SK—iad 0 9w o las pH 5 TSS TA Ol
o0 o lae TA Ol S sls 0L Lo la oo ) s
L ol oo 0L adleis 3l o L;,j@?m
S Jsdee dalr sl o s g Lo s ) /N E
e sla et ld 5l 5 epue S Sliw 5l K3
Vargas et al., ) 355 0 O se J game LS
TSS Ol 4S 3,5 asie by Selul (2008
B oS 4 VYL ol Sl 050 o las
s 50 o )lae pH 4 S b5 0L Lags So Il o

OV dsds) 50 YYY S

S (Sl W gad (S gmen A o3l o T
Vel oyl 1 5, S Y sl w_ﬂ
VAN JUPYL ST PR W B S PR W
Ve e VB 5 05 Jns b e
JeL ol be Ve v 5 pHAA L (U561 208 s
0 aads Y Sdeas aS 34 Ve e VY oY
a3 Y slas L (sl o) oS O plas
e Jdsb o ol seddels 5,350 S sl
Sl e gmb oSl o&is 3l esli ol L Y4 nm
056 Sl eslizad L PAL o 5T e arloes 3 S
S Lem-p el o o L s o Y
455 ol nmol FW min -,
Sl JSLE 5T cdlad Sl sl
03,5 o35 1 s 036 3L 3165 /) (G-POD)
°"\")\)—§.G.’.L5J) Sporse s Osla E D s
ey Slid L) gl Bl 2 oo /O
o 5 03300 4Ll 0T & (PH V/A L ¥ ge Jis VYO
s S JF s s sy d e Ol
e b gles o adds ) Dde a5 ey
G Sl adds 53 53 V000 e Lol S sl
S s S Yo il e s g

Of a5 asuy Siolesl iy Jotls 1) w551 o leas

mé‘}:ﬁ ol L;J,:fe)'\.)d\ &w QL:SJJ Q\J':.a A JJ.L>

ST s Ol Joe 13 Ol 50 el Ol 50 Cdo
VS Y'Y \TAS O e
Lo oS 2 - Ay

O‘)—'Jfé\—gl-ﬁ-k—:-?}ij}@.(Y J_}.,\_z-)bj_ge)l_m&
QAL LsJJﬂASJ.;‘e.,\.Z Ll Ls_iLAQL,\MMS\Lg’L:T

A e e S 0Ll 5
GLL:QI&S_:.«JA‘%AUWJS@S@JSTLQ_’W
Ol s aS Anls QLS Lag - Sojlal 51 ol
)>¢J§L;L¢‘W/VA<\&:~¢L50)LMJ5&L:MJ:;T

ay

(Sl 0 g 0 jls IS A SN 5 S (5] g
IS s Ol a8t g O 51 S lagg ,Sa 3l
\ )_,&Jlf .,\:....\ fjihflﬁﬂ*_\/ii Sies 0 ga0 e)h.a&
JS5 550 Ol ool o oslas 1) L
o)l_~a_° BEl u.,a;-u U"\ )‘J\.E.ﬂ aS sl QL.';JJ..: e)L.a_O

AV e S 0 S e VAR S



L 3 ol Siad S bl bole piman
.(Tosun et al., 2008)

Ll g5l (Y Jsds) 350 ojlas ) Juo )
Jl_>Li\ wyé\jwud_d ejjj)\

s

5L Laoge 53 iy 5 ol e 3 sSS

Maxﬁ o ng:se)'].)d\ Ls:’.l‘:‘“':":’}:‘:j g_JL:SJJ Q\J‘,.:.a Y JJ.L>

el ol ) S QUR[PY S QUR[PY . . i
S| JSLE e s SlAS) Sl ) G
' PAL O N P s
(G-POD) (FRAP) oppH) & e 5
v/eeYE V4/AV VVUveE 00/Y4 AY/VA V/4¢ YV/eL Ol o0
. . < ] oS ke Aol 05 Je
dSlndse 55 pde S0 el dsehe ¥ el ) _
Lo e L A0S S aJs
PR 5 OJade Oisp S S Al e Ve Lo )3 S kS R e A1y
;Ojj(;\_{i aads 5 5 olas a)L.a.cJ:'tJQJc» T ) T
e)La.G e)La.G

=

Sad Ol & 4 5 L3S S 35
O3 86 b s 5 2 0255 L 0252 o sllae
Sl dsd RS HOlal gy e Cond Ol
Sl sl g edis J xS glal) Gl L ol
- Ntmans Jldie 0390 VU 5 gad 3T elie oS
SO 55 53 s 4 ol (S Sido 95 oy
Al g0 S SG Sa Stee 3l oS J S
55 s Sl b e BL_51 S8 e
B Gl eslian sloaanl bty
olsal | o5 ayls o3l ool Cunal 5 Sae
S Slis 5,8 b s sl Slis 4, b
0 oplpbyaals dal s psllesls @L:j
Sl —io e BLiT e 4 L solpa glaal
O e ((Naghavi et al., 2002) 5 S >4 5
el 53 1 UL 3ol Slaasins Wl s Slis
S Slio Gk Sl e Dlio it 2 S
Glaasl 5. a8 (b cl bl ol (5, Ss il
Cype lio Sl gsliw bl Olsal =Sl
L e Spen 0T g Sl Sae 5 5,5
o ol (Stan ol Sl adls 3y e
23 el (6 Sl e o500 pliand 528 Slio

AL

Sl 0 gn 0 )las S ldemS T ST Cdlad O 0
e 5 ,So3lusl DPPH s FRAP s, ams
Ol yee 45 315 OLZ DPPH 25, L S jlausS| s
oo Lok (6, Se3lul jlas| sl el Sl
545 o ,Lae mmol Fe ™ /1000ml Y1/V¢Y FRAP
L o atiS LS 5 4 baolans| o1 (Y Jsas)
5 B el Kl oyl 0sls b «S
Aot asle 23 slad She O gl Sl
SeilSgism, S 5 Laldn s S sy o
(Wang 2014; Dar et al., 2015) L35 o Ao
bl Wk 1G-POD 4 PAL duvﬁsi s
eV b 5l el Ol 8 sl 0L Lo
Jsd>) VA/AVs n mol FW min (PAL) ;UL sl
ST JSUE 5T e Do iz 5 (Y
+/++Y¢ pmol H,On/min/lgfw ;s (G-POD)
B LQA_:SJJJW) LAJ_J J;.‘_.ﬂj:.: Ry (Y d}.,\_>-)
— Al Ol e b Sl LS
(Tsai et al., 2006) > .5 oo plil Las 5 56
L5'<:'_‘“'-‘AA Q\J.:.a LJAJ}: u{\ B IM gf-).}-.b

Mowmdwwéuéﬁ)&



e 2913 0LS 8950 (o3 biounigid LS 5 g (oS T Cudlad o

J_JQ[_A.:SJSJ\ d_?);.-r_ALAJ_:jj}joebj_g
STl s Ol L S b sl e
(+/AAYTA 5 +/ATY04 5 S4) (FRAP 5 DPPH)
SLIG pel VT e 55T a s nte (Soen
DS 5 g 5> IS 3T & (PAL)

55> .(Pérez-Balibrea et al., 2011) b =

Ol=s 5 PAL 5l ol s e S
) el sl 5 A (b LS
LSl ol dyge (+/4044) 5 +/AETYAY +/ATYY 0

RS

S ol o el sal S b ¥
Qu_.p)'\wﬁ-ﬂdzlsol_&i@u_.pm_ge:u
L e by Cte  Saeen 0l (5 o310
QwWesuww)ﬂ@u.L)\z
L S ol snl (gl gimmn oS 313 OLES Lo g
Slymen b on O 5 (/AOENY) IS Ui i gD (gl s
Asls sy xde Sien (/AT S L
Slsms Olsn IS Gl 551 (Sl5tmn G151 L my
U5 8 (slme JUis 5l il S 45530

Lo g6 o 5o Ll 5l Ll o 2l 30 o

Slad g pliand i Gla 2 ls o St Jsd ¥ J gl

P((;) PAL FRAP DPPH TAC TFC TPC TA TSS pH
Vovaes pH
A/ARERN DAa\mY TSS
V/vwaes —/YAY -2 /483AY TA
\AEREEE +/48048  —+/Q\FEA  —+/AYAYA TPC
Vieeees ARSI AVOA =484 —OVAM TFRC
\VARERD JAGENY  /A08YE +/A4EAY  —wAYTAT - /44YAY  TAC
Vieees CAAFOL VAREY  4A¥Yed 4444 — VWY —+4444¥  DPPH
Vieveas GAFYEV /8T00V /8041 /AAYIA /AEYWA —+/AEVAY  —+/4YA¥4  FRAP
VAR CAATET /AIVI0 +/8084)  /AEYAY  f/AYFI0 H/ATIYY —a/AY0sY) —v/4)0Ve PAL
Ve SATWAR HARYYs AATYA HAYTOT /AARAT s/AVVAA /AGVYY —a/AVIEY e /AVAQD G-
POD
Sy ol 5 hdoa 5 S s s 4 o Cou
s LS sSUS a5 5 LacSs sl goden L aslie 53 (F/TF) Ls & 55 o ,leas pH Ol 50

35 o S s iS5 b s S S gl
.(Ayala-Zavala et al., 2007; Akhtar et al., 2010)

TA Jlie dd o )L3l mls Coas 53 oS shiles
63 Cpline a8 g oy VNV E 0l (5,50l
(Hassnpour, 2014) ;4 e b5 c:l_u (o
s g3 el (6, S eI TA Hlds oS |5 cusls
Aol Jaw g JT gladenl 59 do 5V 55 a0
Jymame So o3l glacdld Colex (gl i

Gaoetal., )./\J)_.\:IL-s_A \—9}—~G~“ chA)LJ‘ d}l&)b

0

(Eshghi et al., 2013) Lo 5 ol (5 Se 3l pH
kS 5o ege bl S andenl oy %S pH=A
30 A I ladnl Clle b oS aib o 0 s
Aib e BLSSl 5o el 5 b as o e 5o
4 aydosl ol a5 (Shokrollah Fam et al., 2012)
2 el il e (S sk 5o s et Ji
SIS b Bl b 4 5 Sllae 5l &
o 50 Al densl JAlS (o &S ol ol o LAl Lag 500

s,ae pH ,2=Li (Vargas et al.,, 2006) 555 e



L s Llesls 0lzs GIT JGsl) oK glad s
Dai et ) oS o i sla) O5,dea sk Olpe 4
Glres, S sl «olS 5 ol Gal, 2009
03,5 Jlsd 8 Jsle a5 s LS5 s
.,\_A.Ju_/: Slad as olalS s sl glad LTl
S JenS g glaoy S onals s 4 s 55008
o OLalS s ol sLadSsl,y 05 S Jd e els
it lis Ol ST 5T SO Olyie 0 Ly, o0 e
YL glls as e L olS 5ol wleds
Ll ose ol 3 ditees 1S 2T conls
oy osbas eV e 35S 08 e VVAR
Aul b Gk 5l s 5o Jas gl il
5T sladLGsl, 05,5 b 2 L5 055 WS
4 LS o6 (Pourmorad et al., 2006) .
Jlinl o b o slacast ol LUls orals ol
AALS 5 03554 O gl denS| o JalS ey I
Ghis bl Sl glls J5,aS s Wl bdIsl,
oS Culells e ia ol s edle il e
S (g Al Lol Gl i SN DLS S
s 53 O, S 5 g LS (s S
La s L s Wl 5l (Ghorbani et al., 2010)
s Ribes Vaccinnium gla iz i S o5 53
= et e asin vitro Ll 5 53 Rubus
el A 5 ST e T GLadLSGsl; (s,
moslas &S (g5 4 Ll OLi JIGslas el
S50 633 s Sl (i a el sla
Duke et al., ) L als A oST 6w sLadlsSsl,
ot o3, A il Bl s el s (2002
3 o 2osp S S 5 e 5 SB35
.(Hernandez-Munoz et al., 2008) s ls S
= 5l s ST 25 L e (51 OLLS
Gl ol 55 5 S e b |y 55 Slus]

-5 o lis slan T a5 b 5l sl

a1

ol e B VL s eld S8 il 3013
oSS Al VY Sl ojlas 53 5 g0 Jsloes
Lo Olsms an bosee 515 plo b aslie 55 48 55
VOl 55 gloes dol > slge clale o5 ( (S5 oy
Jdal> sls e ylaie 51 (Eshghi et al, 2013) .
slse Olsae 53 Pl spl ool Sls, e 0 (6 ias J sl
JAs s el g s 4 S o Jloe el
sl4s Ol 5 .(Babalar et al., 2007) Lib 43 4 of
S e ls 4 Wl 0 0500 55 552 50 J sloe ol
505 3 s g0 A8 Olyee candnl (ile e
Al a0 g 53 e Sl iy iaean
S e oS el OF 5l S Slallas fpioean
o g e Ol A g5 g kS Ol5e S sl
B el se 2l 1 e G 2alS e
Slos g2t s S LSS e 5SS
o308ty 5y 53 Sl o g loogd yud
o8 5y opl 5 35 30 el 0 5me 45 L 42>
S I O P g = =[SV
S Sosba el JS A5 N6 5 JS Jd (6l s
S 8 o YVES & A o ) JS 5 O
o 53 Bl e e o slas sl e ) s SIS
e ot OS5 Vsane o slad Sl
OSsodad Sl (i 5o b 8 L o s
Oleidy o Olse 4 5 03,5 Jos LIS 5l
SladlsGaly wbs 5o 05 8-, Sl &
N LS S e 88 8 05 AS]
et LS LAk e 45U slac Tl o Segs )
2 e B s s e Ol Al
=S b eld W ST W d sl Sl
s ol.s 5 .(Michalak, 2006) 4,3 sd¢e
S8 s O 53 p a5 OS] Sl (Sl
B o e DS 5 ) S



e 2913 0LS 8950 (o3 biounigid LS 5 g (oS T Cudlad o

ol dsile il gla S L 5 ol
o 5 sl gla S5 nle b5 Sls] s
3y Coenl 5 pbocd gud DS 5 51 055 5L w
e iy e il ol 53 LS 5
OLalS cole 55 5 omnb mlie (g5,5lES s
o=l G O e s e (e b s sl
g L lasn cnl 5538 e bl e
Sied oy 45 LS e e sdel ey
gl e yn O adlain 55 5 g 5o Slaanes 5o
035 (pleand b Ladi 3yl LS 551 28 me SO
oo B Al o 1y i andllas 5 a5 5l
S5 pl ol Cueal 4 U3 g 0 xS Lol
35 5 LOT 3le hal isls OALS (ses s o
Sl pdse ol 2,5 5 LS Hes s ax s
ol e Jol s 5105 0 0, 2 esdle U gl e
LS 5 OGSl s ety alS @8

Al

2 S e
Qmﬁ)kd‘j\emiw,\{@uﬂ)jbg
LS 55l oYL Gl shls SKiad 650 oS 515
st JoB ST S e
shls Kis 030 45 S e olgily Dl o)l
Wil g 3 005 ormb SLAOILSI ST 51 22wl
adls Slgls s LS Lsls 5 plde abe o
Gla0llnST 5T Cgllasl Sl w a5 L il
Saee 53 i Dlands Oludl Codl (6 5t
eﬂéejwaﬂ)lj)éjuuajl_ﬁ-gdﬁ_“\
:l_@;jﬁﬁ))\>)$|i_bdbdp)>&_$~d
CHUNC g U S B CO L B
ol Slags eslanad Gl Ol o0 Siad S5

.JJSLS}{)MUJ{)‘);S).S@L:;Q{‘ e).:..:\

v

S8 sl Lad sl 2 515 sl el SIS
sla a5 (Gill and Tuteja, 2010) S
e OlS 5 e ke bLIE S sl OLAS iy
Wang et al.,, ) 5,5 54> L;;\,x,__mSlu:ﬂ b b
Sl T e by il L (2000
L;.:L]ad .,LJL: e\ﬁAL;LJQL.:SJS UJJLL:JL.,\;“)SL;A
L plas 1T 2T Clad Ol e odal Cowk =l
BEl )\.,\_E.d U_i‘ 4 S 34— M)J 00/Y4 DPPH Ui'})
Ghorbanli) slas . Sejll 51 fol> =W L el
éuéjge)\x\ CLL:.: LY b{) LJ){J;AS (et al., 2009
35 ST 5T CIled Ol sas oS 5505 aseiie O]
Aoy 40780 O xS wilee S50 S S
el e led Ol A L3l &S 5k Olen 34
sk S J>,5 55 n mol FW min V4/AV+ PAL
w51 o) Slled Ol e (Hassnpour, 2014) i3S
&quﬂa.mﬂ o é)}?@#&.i&jéuo)ﬁﬂ BL)
4S osonmol FWmin £+ 550> Wts {"SH
g )Jva..i).:ICMJLx.a QJ).:YL:LSoMJQLL.: Ui‘
S| Pl S QL>-4;L]4AA)\ ol LS)}T@}M
sl bl i s sl cle 4 Llg e sl -l
oobw g5l il e 36 Olea L Bl 5 lss
o=t 3 Sl ogen Gl 0L 5 e DLS 51 (S 5
.(Hassanpour, 2014) .l o 0580 o il ol
s e 53 IS 3T S 5 S PAL 55T
Al iy 5y VT L oS cland il
Perez-Balibrea et al., ) 1S - L5 Solow
S PAL 5l cdls o8 ol ol slgiyy L2011
235 .(Jahangir et al., 2009) 5l Lass 5l 5
1y SISl ] caols b Sl o g ol
Goargs b AS e B gl e S 5 Ol

le.adf;;_-)d\f):): 345 g0 QLAL:_?‘_;PMJJ&



AA-Y + ) briio [ 1FAQ o o€ 5 ylond epinids Jlos T oals 8o e o213 HBLE somdgidoST dolind

References

1. Akhtar, A., Abbasi, N.A. and Hussain,
A. 2010. Effects of calcium chloride
treatments on quality characteristics of
loquat fruit during storage. Journal of
Botany, 42: 181-188.

2. Ayala-Zavala, J.F., Wang, S.Y. and
Gonzalez-Aguilar, G.A. 2007. High
oxygen treatment increases antioxidant
capacity and postharvest life of
strawberry fruit, Food Technology and
Biotecchnology, 45: 166-173.

3. Babalar, M., Asghari, M., Talaie, A. and
Khosroshahi, A. 2007. Effect of pre and
post harvest salicylic acid treatmen on
ethylene prodaction, faungal decay and
overall qulity of selva strawberry fruit,
Food Chemistry, 105: 449-453.

4. Barros, L., Carvalho, A.M., Morais, J.S.
and Ferreira, [.C.F.R. 2010. Strawberry-
tree, blackthorn and rose fruits detailed
characterization in  nutrients and
phytochemicals with antioxidant
properties, Journal of Food Chemistry,
120: 247-254.

5. Bradford, M.M. 1976. A rapid and
sensitive method for the quantitation of
microgram quantities of protein utilizing
the principle of protein-dye binding.
Analytical Biochemistry, 72: 248-254.

6. Chang, Q., Zuo, Z., Harrison, F. and
Chow, M.S.S. 2002. Hawthorn, Int.
Clinical Pharmacology & Therapeutics,
42: 605-612.

7. Chung, Y.C., Chen, S.J., Hsu, CK.,
Chang, C.T. and Chou, S.T. 2005.
Studies on theantioxidative activity of
Graptopetalum paraguayense E.
Walther. Food Chemistry, 91: 419-424.

8. Dai, J.,, Gupte, A., Gates, L. and
Mumper, R.J. 2009. A comprehensive
study of anthocyanin containing extracts
from selected Blackberry cultivars
extraction methods, stability, anticancer
properties and mechanisms. Journal of
Food and Chemical Toxicology, 47:
837-847.

9. Dar, T.A., Uddin, M., Khan, M.\M.A.,
Hakeem, K.R. and Jaleel, H. 2015.
Jasmonates counter plant stress. Journal
of Experimental of Botany, 115: 49-57.

10.Dawidowicza, A.L., Wianowska, D. and
Baraniak, B. 2006. The antioxidant

A

properties of alcoholic extracts from
sambacus  nigra L.  (antioxidant
properties of extracts). Journal of LWT-
Food Science and Technology, 39: 308-
315.

11.Duke, J.A., Bogenschutz-Godwin, M.J.,
Cellier, J.D. and Duke, P.A.K. 2002.
Medicinal herbs. CRC Press LLC, Boca
Raton, London, New York, Washington,
D.C., 2nd edition, 893p.

12.Ebrahimzadeh, M.A., Hosseinimehr,
S.J., Hamidinia, A. and Jafari, M. 2008.
Antioxidant and free radical scavenging
activity of Feijoa sallowiana fruits peel
and leaves. Journal of Pharmacol-online,
1: 7-14.

13.Eshghi, S., Hashemi, M., Mohammadi,
A., Badie, F., Mohammad hosseini, Z.,
Ahmadi, K. and Ghanati, K. 2013. Effect
of nano-emulsion coating containing
chitosan on storability and qualitative
characteristics of strawberries after
picking. Iranian Journal of Nutrition
Sciences and Food Technology, 8: 9-19.

14.Gao, P., Zhu, Z. and Zhang, p. 2013.
Effects of chitosan—glucose complex
coating on postharvest quality and shelf
life of table grapes. Carbohydrate
Polymers, 95: 371-378.

15.Ghorbani, E., Bakhshi, D., Hajnajari, H.,
Ghasemnezhad, M. and Taghidoost, P.
2010.  Phenolic  compounds and
antioxidant activity of some native and
imported apple cultivars in Karaj
Region. Journal of horticulture science,
24(1): 83-90.

16.Ghorbanli, M., Sateei, A. and Livani, F.
2009. Study of antioxidant activity and
components of elm-leaved blackberry
(Rubus anatolicus Focke) plant during
ripening period, Journal of Investigation
and Application of Medicinal Plants, 2:
25-35.

17.Gill, S.S. and Tuteja, N. 2010. Reactive
oxygen species and  antioxidant
machinery in abiotic stress tolerance in
crop plants. Journal of plant physiology
and Biochemistry, 48: 909-930.

18.Giusti, M.M. and Wrolstad, R.E. 2001.
Characterization and measurement of
anthocyanins by UV-visible
spectroscopy. Current protocols in food
analytical Chemistry, 47: 777-780.



e 2913 0LS 8950 (o3 biounigid LS 5 g (oS T Cudlad o

19.Hassanpour, H. 2014. Effect of Aloe
vera gel coating on antioxidant capacity,
antioxidant enzyme activities and decay
in raspberry fruit. journal LWT- Food
science and Technology, 60: 495-501.

20.Hernandez-Munoz, P., Almenar, E., Del
Valle, V., Velez, D. and Gavara, R.
2008. Effect of chirosan coating
combined with postharvest calcium
treatment on strawberry (Fragaria X
ananassa) quality during refrigerated
storage. Food Chemistry, 110: 428-435.

21.Jahangir, M., Abdel-Farid, 1.B., Kim,
H.K., Choi, Y.H. and Verpoorte, R.
2009. Healthy and unhealthy plants the
effect of stress on the metabolism of
Brassicaceae. Environmental and
Experimental Botany, 67: 23-33.

22.Jalili Marandi, R. 2012. Postharvest
physiology (moving and maintaining
fruits, vegetables and ornamental
plants). Urmia University, Urmia, 276 p.

23.Karthikeyan, M., Radhika, K.,
Mathiyazhagan, S., Bhaskaran, R.,
Samiyappan, R. and Velazhahan, R.
2006. Induction of phenolics and
defense-related enzymes in coconut
(Cocos nucifera L.) roots treated with
biocontrol agents. Brazilian Journal of
Plant Physiology, 18: 367-377.

24 Koca, 1. and Karadeniz, B. 2009.
Antioxidant properties of blackberry and
blueberry fruits grown in the Black Sea
region of Turkey. Journal of Scientia
Horticulture, 121: 447- 450.

25.Marquina, M.A., Corao, G.M., Araujo,
L., Buitrago, D. and Sosa, M. 2002.
Hyaluronidase inhibitory activity from
the polyphenols in the fruit of
blackberry  (Rubus  fruticosus B.).
Journal of Fitoterapia, 73: 727-729.

26.Michalak, A. 2006. Phenolic compounds
and their antioxidant activity in plants
growing under heavy metal stress.
Journal of Environmental Studies, 15:
523-530.

27 Mishra, K.P., Ganju, L., Sairam, M.,
Banerjee, P.K. and Sawhney, R.C. 2008.
A review of high throughput technology
for the screening of natural products.
Biomedicine and Pharmacotherapy, 62:
94-98.

a4

28.Naghvi, M.R., Shahbazpour shahbazi,
A. and Taleei, A.R. 2002. Study of
genetic variation in durum wheat
germplasm for some morphological and
agronomic  characteristics.  Iranian
Journal of Crop Sciences, 4 (2): 81-88.

29.Nakajima, J.i.,, Tanaka, I, Seo, S.,
Yamazaki, M. and Saito, K. 2004.
LC/PDA/ESI-MS profiling and radical
scavenging activity of anthocyanins in
various berries. Journal of BioMed
Research International, 5: 241-247.

30.Pérez-Balibrea, S., Moreno, D.A. and
Garcia-Viguera, C. 2011. Improving the
phytochemical composition of broccoli
sprouts by elicitation. Food chemistry.
129: 35-44.

31.Pourmorad, F., Hosseini Mehr, S.J. and
Shahabimajd, N. 2006. Antioxidant
activity, phenol and flavonoid contents
of some selected Iranian medicinal
plants. African Journal of
Biotechnology, 5: 1142-1145.

32.Sarah, M., Malowicki, R.M. and -
Michaeil, C. 2008. Volatile Composition
in Raspberry cultivars grown in the
Pacific Northwest determined by Stir
Bar  sorptive  extraction -  gas
chromatography - mass spectrometry.
Journal of Agricultural and Food
Chemistry, 56: 4128-4133.

33.Schawarz, M., Hillebrand, S., Habben,
S., Degenhardt, A. and Winterhalter, P.
2003. Application of high-speed
countercurrent chromatography to the
large-scale isolation of anthocyanins.
Biochemical Engineering Journal, 14(3):
179-189.

34.Shokrollah Fam, S., Hajilou, J., Zare, F.,
Tabatabaei, S.J. and Naghshiband
Hasani, R. 2012. Effects of calcium
chloride and salicylic acid on quality
and shelf life of plum "golden drop"
cultivar. Journal of Food Research
(Agriculture science), 22 (1): 75-85.

35.Tosun, I., Ustun, N. S. and Tekguler, B.
2008. Physical and chemical changes
durin ripening of blackberry fruits.
Science Agriculture, 65: 87-90.

36.Tsai, C.J., Harding, S.A., Tschaplinshi,
T.J., Lindroth, R.L. and Yuan, Y. 2006.
Genome wide analysis of the structural
genes regulating defense



AA-Y + ) briio [ 1FAQ o o€ 5 ylond epinids Jlos T oals 8o e o213 HBLE somdgidoST dolind

phenylpropanoid metabolism in
Populus. New Phytologist, 172: 47-62.

37.Vargas, M., Albors, A., Chiralt, A. and

Gonzalez-Martinez, C. 2006. Quality of
cold-stored strawberries as affected by
chitosan-oleic acid edible coatings.
Postharvest Biology and Technology,
41:164-71.

38.Vargas, R.C., Defilippi, B.G., valdes,

G.H., Robledo, M.P. and Prieto, E.H.
2008. Effect of harvest time and L-
cysteine as an antioxidant on flesh
browing of fresh-cut cherimoya (Annon
a cherimolaMiLL). Agriculture
Research, 68: 217-227.

39.Wang, C.Y., Fan, L.Q., Gao, H.B., Wu,

X.L., Li, J.R., Lv, G.Y. and Gong, B.B.
2014. Polyamine biosynthesis and
degradation  are = modulated by
exogenous gamma-aminobutyric acid in
root-zone hypoxia-stressed melon roots.

Journal of Plant Physiology and
Biochemistry, 82: 17-26.
40.Wang, S.Y. and Lin, H.S. 2000.

Antioxidant activity in fruit and leaves
of blackberry, raspberry, and strawberry

Yoo

varies with cultivar and developmental
stage. Agricultural and Food Chemistry,
48: 140-146.

41.Wu, R., Feri, B., Kennedy, A.J. and

Zhao, Y. 2010. Effect of refrigerated
storage and processing technologies on
the  bioactive compounds and
antioxidant capacities of ‘Marion’ and
‘Evergreen’ blackberries. LWT-Food
Science and Technology, 43: 1253-
1264.

42.Zhang, L., Jianrong, L.I., Hogan, S.,

Chung, H., Gregory, E. and Zhou, W.K.
2010. Inhibitory effect of raspberries
on starch digestive enzyme and their
antioxidan properties and phenolic

composition.  Food Chemistry, 119:
592-599.
43.Zugic, A., Dordevic, S., Arsic, I.,

Markovic, G., Zivkovic, J., Jovanovic,
S. and Tadic, V. 2014. Antioxidant
activity and phenolic compounds in 10
selected herbs from Vrujci Spa, Serbia.
Industrial Crops and Products, 52: 519-
527.



Eco-phytochemical Journal of Medicinal Plants, 8th Year, Volume Four, Winter 2021

Evaluation of antioxidant activity and phytochemical constituents of
raspberry fruit (Rubus ulmifolius sub sp. sanctus) collected from Khan-
Daracy region of Urmia, west Azerbaijan province of Iran

Rahmanzadeh Ishkeh, Sh.l*, Asghari, M.R.Z, Shirzad, H.3, Alirezalu, Al
'Ph.D Student, Department of Horticultural Sciences, Faculty of Agriculture, Urmia University, Urmia, Iran
Professor, Department of Horticultural Sciences, Faculty of Agriculture, Urmia University, Urmia, Iran
3 Assistant Professor, Department of Horticultural Sciences, Faculty of Agriculture, Urmia University,
Urmia, Iran
*Associate Professor, Department of Horticultural Sciences, Faculty of Agriculture, Urmia University,
Urmia, Iran

Received: 2017-12-20 ; Accepted: 2018-3-5

Abstract

Raspberry (Rubus ulmifolius sub sp. sanctus) is a perennial shrub belonging to Rubus genus
with antioxidant activity and medicinal and food uses. It is growing freely in Khandaracy
region of Urmia, west Azerbaijan province of Iran and its fruits are most important in food and
medicinal sciences due to their excellent antioxidant activity and various flavonoids and
proanthocyanin content. In this study, after harvesting the fruits from this region in late summer
2016, the amount of acidity (by pH meter), organic acids (using titration method with 0.1 molar
NaOH), soluble solids (by refractometer), total phenol (using Folin—Ciocalteu assay), total
flavonoid (by aluminum chloride method), antioxidant activity (by DPPH and FRAP methods),
total anthociyanin content (pH differential method), L-phenylalanine ammonia-lyase (PAL) and
guaiacol peroxidase (G-POD) enzymes were determined.The results showed that the pH,
organic acids and soluble solids were 3.23, 1.14 and 12.6, respectively. Also, the content of total
phenol and flavonoids was 26.4 mg GAE.ml-1 extract and 1.9 mg Qu. ml-1 extract,
respectively. The amount of antioxidant activity and total anthocyanin content were 55.29% and
63.789 mg cyanidin-3-glucoside ml-1 extract, respectively. The results of this study showed that
raspberry fruit has high content of polyphenol compounds and has significant antioxidant
activity, so it can be used in food and pharmaceutical industries
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