il

anldead g5
)
ke e

ST g

Y ol

\YAY Gl 5 5l

[ Downloaded from goljaam.icsa.irjon 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

AER

AFIVIVY e cdlu foLl
AWAVYY ol (il s

b odd (65559 (ool &89 (5590 S o
9 Lyl 1 bwgs S gl (anb (61550

£

Cowso OI3ludl b

oWl U1 (i g (g lomo (58S ¢ pi )] b, I8

(J e B 93) (6 ST o]

WIS RIS (i g (g loro (G0USWEIID ¢ piyd 89,8 HLuwild

E-mail: akbari@kashanu.ac.ir

oW o1 (o g (g loro (G0USEID ¢y 4B 89,5 L3t

ESP IR A EP P SO pg .
Casbs 5 OleS| ST Cble g G Ol s
ool 3 5 0 Dk e S (Gl
AE 5y s polie U 5 alin Lol a5l
Sheslinal s lse poled s sl oS GL.; NS WV | W
5o sl @35 b La0laeST 5T L UV Ll
A D e B gal (55 DU ol 55
Ll SIE 5 08 3 (6555 Sl SRl s 4t
A sdalise

S oy Sl b 5135 a3y S
UV Ol OlaeS|sT s 5

S =
(S ) 355 e ST, oSl 3l S
S S 5 o5l 53 LOT WS ol
23 ol o pee Jalgs 5l praman ol O (VL
G Osmes oWYS 5 S5 O S K
Sl sl AL el p sl sy lbe s
S 5 ot Gk eSS e oS
Slcasdlas ol 5305, S ‘;Téb)b}l_udj_,_}
3l 5 C) il s ol SIE) OIS 5T
S Olgsas (Ogds i S oan ) Jsere UV
s S U ol e pske 4 oS ile

;);J.ﬁ?bdw-fé)pbu&)ﬁéd)ﬁaugﬁwwpuﬂwuﬂs&bMu;,\iw@;h—_dauﬁ;ﬁnesz-
el o3 e S35l 5 (6 S] el 1S leal,y 4 OLEK oK s (golems (ol 3 (sl SIS Lw s


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

Reseda luteola L oLS 31 &S ool S ol 41555
dlo 2 5035 0l g olS ol ] o s @
Mir-) 3 g0 Codls 5 o3l 1, 0T S 53 Ol
.(jalili, Nazarpoor & Karimi, 2011: 1045-1051
Lok 55 Dl 53528 e e 51 S ol
505l e ds sl oDl Slin i 5l aS
Lgh o35 Sy 5 4 e s Tla g1
ot ,— (Kumar Samanta & Konar, 2011)
Hmi;)@fol},).uju_:&alowb
LS 5w Sl G5O SLS 5 IS )50
S sl 3 (g JSTT 5 e 55 28) Koo
sl b w ol e 1y dlas cpl W adils (g 28
WSS, cpl 53 3550 S sleg,l 05,5 55 (gokins
30s S Sais 1o 4 C-C gy ol ol cond
s03g oS 65 hls (Kol laails e
CSS 5 5 sl Al 5 65 s @

(O pad) 355 00

dodlo =
S Gl (S0 et 2l 52 VIS S sl 4
FFas 5 e S b Al 58 8 e 5o
PN el 2 g g S (58 DS LS e S
5 et b Sl ) eslanul el (6l 5
Lot (o g (55,555 53 s 55 St
s ar b OUI L si s w5 VS
Kasiri & Safapour, 2014:) <ol A 153l J=
Gl Sl ol IS il s s (1413
sdis S Ol medhe gl b SIS,
Obe ol ;s ¢ (Fengetal, 2007: 366-372) .|
03 S goslinal S SIS i oy 5 Ll I SO
Gop DS 3l o 3 9domn ) anb SIS S
L;Aledqugb-):g_dluol.k_wﬂuvs
Lol 5l s ik olad 5 (5 LIS,
Sy 3 S il e alzes BB e b Cins
O Sl Sl 0 e >_9J.>-)'\455’.:.,19L5lj_<’)
o3l (el 4 S 13 aslinwl 5550 013,555 b 5

HO. Q. (o]
mcﬁ

hv+OH OH

Ry

:I: jC)H
Rz

(Bechtold & Mussak, 2009: 238-245 ) il ysle (sandl Ll o Syl oS (4135, go3bo 156 pilSe ) yygs

)JJK%J;)M})M Uj_fO-C .Uﬁ
30 G5 aalsl 3y o Syl gadl>
Je—Saoden Glady STy Esl i 53
deua);.}[}a‘}bjb}l_‘ﬂﬂubjrhlﬁ

BL <uejj§ Lﬂi\ '>-3~:|L;° W DL (ROS) QJ“,:_...Sl

Sl LS, 5les S opl s b

Slaos S e w53 5 ey S
P L s Ll e a8 Al (6305 JonS 5 oden
Bechtold & Mussak,) das a5l 1, Wl 555, o
& o5 i oShlas ) (2009: 238-245
el > o 53 53 oS 5den laes S (g

s

aallab gs

D R
ok e

Sl g2

Y old

VYAV Gl 5 5l

AR


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

il

anlloas 5
)
ke e

olgl A4

Y ol

\YAY Gl 5 5l

[ Downloaded from goljaam.icsa.irjon 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

ARR

LS))JQL‘J 'M“““)QM‘JJJ}&) rvas:‘. vﬁfq
A 155, 8 a als & Sl g Sl
s lls (S a3 S als 3l ez
),béwlauuww.g_wllﬁ)
S edd 5wl =SS, e 03 S8 s 5
el (s 3 n.l_.icq.q-éjjj\c\.:léu"jdiﬁls
Feng et al, 2007: 366-) > 0 (5,5 L3 JAul 58l
)‘ b)j 44‘.1\.<.>) L S g)zjﬂjj QL&'}L_«.A DL (372
JeSaoden 05 3 515 525 L s)l8 ol 5l
o S ol bl sgls el s 4 e LS
S LS 5 oS il s cpl 4 O3l <l
3 A8 o Lol (g5 B S Hshses S el
Soghges,8 05,8 Gahoms 40l il b0 55 5
JF1s b Dl s gk 4 1) 355 655
d\fbjwk;ah}mm.\ﬁ&&:éW?ia}
S, OFAYA (o) 553 s bt K,
;)jﬂj:o\f;.:-.} JJJAT 4.:>-l) Loy L: ‘;‘LAM B S
‘UCM 6;’;@4 (5)_5“' A_JLJ 4JJJ:§‘5AJ‘J§ odla il
A B S e Al Sk sla ek
dyd e S (K, chle [l L aS 50
ugM‘JKJJ LS")‘S LS")U"" Q.\.&J.?g)f JLA Q\},&A..
(V) pogeas 53 Al OF 2S5l el
Saoles 53 Ky chle 5 655 Sh S, b

el ol 0aly OLES uw.vl.v aliss

oA A B g s Dok 5 o5 s
Batchelor et al, 2003:) b o JT gla el
Jlu Yo J}J&-}Cﬂw\ el _daslll oy &1)_}.’
.w\aéjfc;)ywjd\ﬁé:mc)@;d
o s sl LalS, of b oS e K
JWJ:L é‘o% RS R LY J.J:L;d B ‘Juj&‘ja
St aS esls Ol Sladllee 1 io (Jl- ol L
4o S UV ppd s o J S50 S
L}S/Jwﬁj?w); y‘ fﬁj&-"} ‘L;:)A)_}." 6411—-“)
Thiagarajan & Nalankilli, 2013:) Lo S,
BERLLR VN i WY rl;;;\ Sllas @L. . (161-164
wlherd Sl o LLISE SLulis (gl cesls OLES
5 llas sl s e Sl o 58 DU
Jolge 00 s B s ol sy (Sies
Sl ASske S de e

bt sl

e Olasin j)L’I}'LM: °

B e (4l g

sl SlaS e

MJJ‘J‘,Q)@.?JM))}C,\B}'

b sl— S ("i" Oy ood fS 5L &
S8 glacld wluss § yoree 3 Ll sl (g8
o3l Olis oldlas =y @Lq Aas e il

AR Typel Typell Type 11 Type IV Type ¥V
(CIELAB) /"
F-____________.---‘ (\-
— = * — —

Exposure time

.(Criftea & Vilarem, 2006: 238-245) il Cilisxe (slaloj 3 5y clalé 5 ()95 (St Sy b Y pguas


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

2

SL.

Salicylic acid

NH,

4-Aminobenzoic acid

O
O/\/u\oH
Cinnamic acid

(Daneshvar et al, 2004: 39-45)  Jglawe Lianl s slacdls Lol gleog,S Y 4 oas

sste b SUI 6o, il B el
ol oslizul gLal3SS, 5 GUI ol 6o s Sl 5 g
Ll 43 S Oy Slallae a0l S5, s
3150 UV slail> (Saravanan, 2007: 53-62)
03 Gk dlge (So8 4 Sl S A Ss 3l
RIS S5 s ean 55 S UV LS
SFn JSE b ol ses s lr LUV 55 005
SO LS oo e o)ligs 50 B0 53ke b iy 551
Sybien S s el S Sl glad S s
Zhang, Mill-)s 55 0 3151 5l S (6551 &m0
&S &) se 4 . (ington & Wang, 2008: 135-143
b s 08 L oo e 3 3 ge ) 52
Aok slge amel 53 35 S e WO g 55 5 Lagl
Oda,) dile o b games ol 3l iy 53 35 50
Gl seSes Lol e s (2012: 108-113
—V O S aodea—Y Oliile AUV 5
ol i dnd 55 (192 ~J551 554~ H2)
S SIS 5 et slade ol Sl
Dobashi, Yuyama & Ohkatsu, 2007:) 55 % .
(¥ ) (1227-1233
O5d 950 aS LS jaseie Oladlls 3l g lews 53

e A el e L g (S
waS L) Vsl S 5y b 0 K, 0d
> SES A e b IS Do
23 g go odalin (Ll

S el 3l g5 S S5
b S Soeal & e 5 e SRS
4 K5 O g e b slone 4 Vpana &S 05 S 00
B bge sle)d 5 JsSe Do

e S g pe MMl g g S, 5 S50
Sl S e 5 ot o b (S 2 S5 O
Sloud Dl Koy b s o OLi5 a5 55 5
Lol i

e e LAV e S S
disin- 4 5 eslzis Gl S, 5y a8 ol ol
Lol Qs e & oyl ds—d 0 by e tegration
NS, el s

L Grmm StV s Shps,e
Q\)Srjlwwjj)gJA;@e\SM:@Qu
Jjbudugﬁ):)y):%dl}a\.w\&)
.;,l:w)}(ﬁ);lﬁyﬁéu

Slesla Wl OSGl (e 53 Gl (gans L s

s

aallab gs

D R
ok e

Sl g2

Y old

VYAV Gl 5 5l

ARA


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

il

anldead g5
)
ke e

ST g

Y ol

\YAY Gl 5 5l

[ Downloaded from goljaam.icsa.irjon 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

WY

Yool g 00 °C les 5 Jkais ;.j).» (ck, Germany
AUI les 53 odd and i) oo A anlll 4d s
Haji, Qa- 602-607 :2014),..5 i b sk«
S, Olgsas S el 535 (vamnia & Bizhaem

S g el ol pasls 2SS

I8 sy YY
1555 &l B! =Y -Y-Y

Sl ploil )3 Vyane a5 SISl 5l (S
J}A.I:L;a OMWNLSLA‘JKJJL_:JAKJ%L&)T
@}n}&uj_gggu&ujiéﬂ%)\ﬁru
350 61 e0le (VL ot oo 5 oS s
Wl 5 6, K g Gaiod L3 A3l e
b..X—jlé.))jT)J).)ﬁQ)M@Sﬁm\d‘ﬁ)‘&‘
6)5);7)0&26‘]5&_..#‘()])'”&)0:@&?_“)
A g b ged pled sl o VL ol 5 iSTL
Ave )56_/‘:;""");}:':5ij. 4‘)§J)C|J>v_’.'...ql¢;€_>
5ol iy i sl ol b T 2 L
> Lol an A °C)>¢9LNYQ.,\,«4{CB>'=:_J
sl s OT STV "Cls 5ol 2 Gl (sl
g Sa 3 e el gl 1S
A eslizad bk el (53,55, $l g Jol> oy Al

PORES
Al Gl e Jal s e e (53,55,
Dy 53 O3l Al Olles Il &S &y s
ngwz“\m@&@ﬂ@wj_wum
LRLVC gles s (DJ/ Y/0) i NI
23 e A bl adds P e 4 Vi ol
S O3 4 s 200 ru}ﬁd\ﬂ/\ﬂc sles
(83,55, 3 da dd ealizal V¥ LR LSS 3 5

5 e IRl g glacils o e o Clinie
T PR SCN BE P R WP PSR
A Rl o3 Seslie 5 R odr Ol
. (Cristea & Vilarem, 2006: 238-245) L.iL .

Sl 4 8 tzen JT LS 5 bolas] s
OXELS] 31T L s e 3Ll 0l ST B L
SIS I g e, S (6,8 sl lagl (§5 55w o>
Nojavan et al,). J—as Jlbl 1y sly o Ao jas
Al bl s 01T 5T e (2008: 300-305
b Oy TS ISty i b

S0 S s Qe s (345 sla)lS
6355 Slasia  placd v (S5 55
b el (6558 DU ol o5 Ll S
sskw 4 Cristea, & Vilarem a5 Sldlas 55 .l
plmil sy 5 b eSS, (55— S s
Aol 5 C ol g sl eslinal a5 AS a5 2o Llesls
Al 5 oo A QST 5 e Ol goas a5 SIS
Ly dang 5 S il e by slaanS, o8 S
R R V0] K VR { R RS I Ve O -
ol ol b S, L sdd SOy lasy Bl
O3l 5 Lolanst ol Wlis ol 55 bl s el
ey SUIL el 35, slawi sai 55, UV
U (53,55 53 JaSe Jolse 3l 5 ot ses
25 2 s 4 I35 DL Ol b ey
350 Sh S S alS 5 g8 ol
2SO0 s

22 phse Y

3154—\—‘“

0 o b (e sk oI5 (oty B G 2l s
O S gl .3 8 15 eslinad 5550 Y 53 G e
) L;)bdjjbuﬁdhiﬁ'c}‘@&_mduésjﬂ
Triton X-100, Mer-) L}.}ﬁﬂ.&—éa.uiﬁjgjﬂpf


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

sl —F
SN S i 51 595 GG Gloj I Y -F
Sy s B Ol Y s
sdalin S ol Lol (63,55, S8 500 Sk p S5
ol o ie pgead 31 aS Hsboles 54 5 s
Oles Uil 31 L 0 da S5 gladi sad g (S g
Slelu 5s bl Gl b o (2l 50l sy,
o3l GBIV U Celw 5l o 83,50 gaJsl
oo sl B L Ly, pl el Y Sl
S g Olse (Gla owe ol 03 S 1y il 331
ol K0y (40505 _gown ailin o Jos (sladd ga
R b el (el ) Ol Sl 51555 L
b (S5 Ol 26 0l I3 L oS slis
308 (IS sk a b B Sl ol
AL S sl 0 S5 3 (5 LS 30
P25 8 Ao S ) Sl Olles ]
S L b 355 K55 &= o5l s 4 042
52555 G, ol ) sy s Jad LB
i e 5 Sl ShaSs s 235
Syse 50 aS A b edal _is (VY AYAA (Ghex)
LS| 5T oS el (51550, b 0S5y (glad o
Sty S S 3 S Jas UV O3l 51 5 5
$5a3 VAP ol G355 esle s Ged K,
¢ AP(C) ol s deonl Sy S al Lol o
CRYAUREWHECLIPR 70 A SRV PP SPE W
St yos 55, UV Glacils S sl opl el s
GM%;«QLL,U;ﬁe:)'\{VS:)j;{})QeM&)
Lol ol Sl G 55 ol 5 Ky ol
cn S Al SIS Sns 3l ol ol x5

el 22l |, K s

‘jﬁyﬂ)bjeb(:wj@gil{udw

UV Cils g bl o6 5,5 —F-Y-Y
23V gL sl J e s sld St sladd sel
50) Gl s el SIS LaL)l.x.:_wSldﬂ IS
Vo ey 0g—dg5n o S5,da=YUV il

W.MJ«&QJJVAQ:J-)V'OC les 3 aids
s i ‘_5.& u.bjsu).ija.\.i lws '”LMJ_}QJ

e

User de- sl iy o5 s Il ul 5b g -l 4
Jbe 65 ol ol&aws 3l eslinwl L fined No.17
Sl s Allus sk a8, (slad 4o megasol
Gl 5 YO'C glos 3 celb VY57 V) slapls
)j_}@;,aﬂ)'Zﬂ) e Sk L YOTC ol amin
James H. Heal) 055 o8 50,5 & ygome & 5ocs
55 alie O 50 Jsb o (& Co. Ltd 1500w, uk
2575 4 Dk g el (255 Sl ) 2
Sy s oo by alis Lol (64503 L olal
s ol AE

Ldiged S5,y O a8 g w503l -0-Y-Y
e 3l 3l L laa gas olSadl —yslie
Color Eye.7000A (X-rite, USA) K«
CIELAB ) Slio past pes ki (5 S 0510

lows \ alaly olal o AE (S5 slacslis
M)

AE=\/(L2 — L1)2 + (a2 — a1)? + (b1 — b2)?

s

aallab gs

D R
ok e

Sl g2

Y old

VYAV Gl 5 5l

V¥


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

asldoad g3
SR e
e el

olgl A4

“f GJL‘D\:‘

VAV Gls 5 5l

[ Downloaded from goljaam.icsa.irjon 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

o

10
3
&
e
=] 4
2
0
1 hour
[ g 136
| e T 0.96
WO g et g et ] 444
el FSE g 028

WS ] W e Ll ] Sl g e ek )

3 hour & hour 12 hour
826 972 9932
3.74 802 B
831 .17 10.1
2.54 2.57 3.2

FYRRE 1 VA g

(B 35)I85) (339381 sole g5 o 2 0 Mol g (S penl) AL g3 Sty o552 G o il g ¥ o9

¥ =3.2696In(x)+ 3.0713
R*

aE

4]

0.8564

&
Time(h)

(OB 8)) y95 G Gloj s 32 Syl 1305 (S p S (i jl3903 D 505

399 O 3 Gl I 1 5 -Y-F
o3l 31 O3St 4 3 S a2 6l S0 s
Sl 5wl SUE e Lol o1 )
O3S S dIGsly i ol (C) sl s A
Alametal)). 555 0 (55 43 Sl 3L 5,40
(2008: 58-65

35 el SIE L ol fas (40 305 K5y oS
Sy sSnl 31 2aS (IYA) a5 el Ol

&Iy FX Sy (e 95 (—my -V -F
(WLl aiged) S yannt!

b Sl S S5) i 530 5
S 3 g sdalin 45 5 4b Olaa Aas o) —
ASQ),@wlq.g;_w\(l)d;ltyjl;.gﬁﬁj
ST 658 o b adsl Sleln s S0 K,
ol K, v.{:_«.aidk.gda:)jjj\m)g_‘ida
Dyt


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

Wl 3550 e 33 01 g el s oS Sl (/45) (C el 5)

P Syl (Fd S5y (o 95 (o) 2 -F-F

Sl SYPE e
o5 53 Sl (ShpSS) o g5V s
OML:'.A 4S)j.b ULM .Juﬁ.)‘-;d QL«:J \) J.:_w\ ;i:.‘g
G AeS o b ol sa 0 Sl (S K
Ll SJE 2 oS e 4l e ol

P Sl SRSy (00 g9 oy V¥
dawl Sy 98wl jgu

D5 53 S el Sk S Goa g5 P s
(II)(}JCf}‘jJﬁﬁﬁjwa@eMw
S s Il 534S s ol 4
@\.A)JJQU&)L;:_VAT@WJGJM
i S Ll S n Kol S
Sl P el d el Sy Sl sl ol @
Byt S el o S

y = 2.3132In(x) + 1.1715
R?=0.957

AE

6
Time(h)

8 10 12 14

{5 85)155) sl SappoSiad y9d> )3 S ponnl (13505 (Sh S0y Sy 2495 G Oloj Joged & gead

4 y = 1.1291In(x) + 0.6302

R?=0.8715

0 2 4 6

8 10 12 14

Time(h)

{5 35,158) gl Sy ) S gl I35 (S SS) S s 2595 G Oloj Jlaged ¥ jguad

s

aallab gs

D R
ok e

Sl g2

Y old

VYAV Gl 5 5l

VVF


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

12

y = 1.9985In(x) + 4.8193
R?=0.7967

10

AE

0 2 4 6

Time(h)

8 10 12 14

(O 8)0) Ggidosia (o 52k s9:> 13 S gl 305 (S S0y S pw 2 355 G Oloj Joged A pgead

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

{OB25)55) )99 Gl o & Sl 20y s g1 sl SJE ke Joga A g

—_ 45
[ee]

S 4

8 35

SN 25

5 2

= iy 15

@ D P 1

= ol e 0.5

5 Sl 2 0

gL ¥ ol

S YA bl 5 b 0 05 1 15
S .

S WY Time(h)
=

3

"

o

=

o

a

o S 52 e ol (D ksle) 5l 58
033 45 3 55 o plonl 5l O ST 5 ST
SO Ly 35y s o QLS 0% s 3
O3 Ao s e 2 M bl 53 (S0 o
2348 b Olaa .ol (63 55us 558 SAd 095l ]
g5 3 Sk, o 355 edalin Ay g

Wl D) 33

o g Ml SYE e il 56 -s-F

13550, S0,
sbes 53 Sl 200 sl azes G| SR

6555 S5 UV bl 56 -0

o s s bl 5 OUl 0w Cis LK,
RS, ¢l 5 055 5 el 50 5l ol
}‘-’)‘-’Jﬁjlswwl—’&jj‘)_}:’ﬁ‘ﬁjb‘s
65)\.1)‘4.’5.)»-&&‘7- JM{'AJ)“)A &J"‘ )JL;}
Saravanan,). c—ul LS s ol e s S
(2007: 53-62
j@;)bJ‘}_w)f})}AwMgb)ué‘\x_J:\


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

Sy Sy 1 Cuagh liee U -V-F
‘ 2

Co o p Cusby S0 51 el Cws 4y S
el sl LY Jsdr 3 155, S KK,
@Jauéw_éw&fuw@;ﬂqy)
ATl S 15 5 0 S b bl 2
e 05y 4 ol 3588 e a4 56 Ll ol S s
S5 IsSse dosden Lol oS il S5 5 i)
200 L 65,5, Sllas il &y s 350 0
Al 4z s 7 Sde wAVTC ey s S
SIE /) gl J s 3 ol i Slads g
v.ay/\”C‘_gL,a;);«i:'é;V' GNP W
5ot it S5, 50 & pad e LS Jas 035
FO YO ol slacasb ) 5 s Sl 5l e
edaline a5 Hsb Glaa A5 esls 5l 3 Ao 3 Av
S LS TAY B s by i 5
45&\;-)::)&&43)@):5?\.3};1&)@.%_“
Loy 5 Sl o i i AYO il Cusby s
Sl sy Sl s

Slad sas J_w¢l>u\ a3y fr Ol ACC
0 /Y il glacdals 3 el s Sk
Yo oo d e W SIS /MY 50Y ) /0 /)
o A fes O350 e s AC les s adds
Lds Kt e 5 om0 55 5ol atud A 5ol
S K, Cs e 358 0 sl i 4S5k Oles
35 i Al SIS B Ol 151
Ll s (S n s Co e 45 55k«
Lo L e 5 355 0 ST S i
s S oy (5 5m0 L)y o Ll SIS
o> 5 15505 aband bl 4 ey GBI )
Slte i 3 (853 IS 5 (65, s
ol Bl sl plmy 53 S s ps (Sl
am 53 g 3 gh e Ol Ll o se Chale
25 Gl G e el G IS Sl
S e Rl e g e 03 S5 RIB
Giles, Duff & Sinclair, 1982:). 55 & o o 5
Bl e Olse /) ke ol by (58-65

(525)150) 1355y (S22 05 ey 2 gy e b ) gl

T o Cagho e AE el
Yo AN
o ¥4
A FAY

o B b GBS o5 DS s
&Jﬂéj dles (gl S g cr sla g
dl.«;.s u;gjz.w\ Ls‘JiJ)L’GJw:'Li’) &ubw .))j.ﬁ)b
B35, ey e il b S S e oS s
3 UV O3l 55050 5 (obms 03 bl o0 2158
iS55 SO (il ke s baolaes] s
208 sosls (n S S diles g G50 UV 5
>fJ5)>5ﬂlélJ§)boM&)6umﬁ6\_).;

(5 35 4o
SIS, Ol ety oS el oS 51 Gl ol 5
@L:j ..\..Lasl.i:.w\w.‘i__zéms‘_;jﬁ) Sy b
ﬁaj)kc@,:,kéb_ﬁjtjj ol sls QLS G
s o s hamn b (5 5 0350 w50 oS
S ool El b s Rl e W S &
3558 slge 2o sheslinal ol D25 i
o Kl e UV O3l 5 ol S| ol asbe

s

aallab gs

D R
ok e

Sl

T oled

WAV Ol 5 5l

WA


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

il

anldead g5
SRR e
ke e

olgl A4
Yol

WAV Ol 5 5l

[ Downloaded from goljaam.icsa.irjon 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

AREY

Lewgimn ol SIE T mas A odalie 1l SIS

\. chalcones Cosby 58 e 5 S, g_é‘)ii) S R

Y. aurones ) .. - . . .
V.Fading sy OLis kel MJM@\SJ S WY 0
¥. Oxygen radical absorbance capacity (ORAC) s SalS EeLZAY G s sy a8

)"L}TBJQ“SJJQGT)J{)\S.})H)J(SM
ol 5L 350 Gl ) o 4 O

o s Vs as gazes 53 L ws 3 s eslin w3y ge b LK, 3 o Sl gaslin (VYA a5 (gdal -
Ol G S ATAN sl O Olgl b e 50 (1208 1) D) 23 o los

- Alam, M., Khan, G. M., Razzaque, S. M., Hossain, M. J., Minhaz-ul-Haque, M., & Zebsyn, S. (2008). Dyeing

of cotton fabrics with reactive dyes and their physico-chemical properties.

- Batchelor, S. N., Carr, D., Coleman, C. E., Fairclough, L., & Jarvis, A. (2003). The photofading mechanism of

commercial reactive dyes on cotton. Dyes and Pigments, 59 (3), 269-275.

- Bechtold, T., & Mussak, R. (Eds.). (2009). Handbook of natural colorants. John Wiley & Sons.

- Cristea, D., & Vilarem, G. (2006). Improving light fastness of natural dyes on cotton yarn. Dyes and pigments,

70 (3), 238-245.

- Daneshvar, N., Rabbani, M., Modirshahla, N., & Behnajady, M. A. (2004). Kinetic modeling of photocatalytic

degradation of Acid Red 27 in UV/TiO2 process. Journal of Photochemistry and Photobiology A: Chemistry,

168 (1-2), 39-45.

- Dobashi, Y., Yuyama, T., & Ohkatsu, Y. (2007). Interaction of ultraviolet absorbers. Polymer degradation and

stability, 92 (7), 1227-1233.

- Feng, X. X., Zhang, L. L., Chen, J. Y., & Zhang, J. C. (2007). New insights into solar UV- protective properties

of natural dye. Journal of Cleaner Production, 15(4), 366-372.

- Giles, C. H., Duff, D. G., & Sinclair, R. S. (1982). The relationship between dye structure and fastness proper-

ties. Review of Progress in Coloration and Related Topics, 12 (1), 58-65.

- Haji, A., Qavamnia, S. S., & Bizhaem, F. K. (2014). Oxygen plasma as a pretreatment for environmentally

friendly low temperature dyeing of wool natural fiber. J. Biodiversity Environ. Sci, 5, 602-607.

- Kasiri, M. B., & Safapour, S. (2014). Natural dyes and antimicrobials for green treatment of textiles. Environ-

mental chemistry letters, 12(1), 1-13.

- Kumar Samanta, A., & Konar, A. (2011). Dyeing of textiles with natural dyes, Natural Dyes, Perrin Akcakoca

Kumbasar E.

- Mirjalili, M., Nazarpoor, K., & Karimi, L. (2011). Eco-friendly dyeing of wool using natural dye from weld as

co-partner with synthetic dye. Journal of Cleaner Production, 19 (9-10), 1045-1051.

- Nojavan, S., Khalilian, F., Kiaie, F. M., Rahimi, A., Arabanian, A., & Chalavi, S. (2008). Extraction and quan-

titative determination of ascorbic acid during different maturity stages of Rosa canina L. fruit. Journal of food

composition and analysis, 21 (4), 300-305.

- Oda, H. (2012). Improvement of light fastness of natural dye: effect of ultraviolet absorbers containing ben-

zotriazolyl moiety on the photofading of red carthamin. Coloration Technology, 128 (2), 108-113.

- Saravanan, D. (2007). UV protection textile materials. AUTEX Research Journal, 7 (1), 53-62.

- Thiagarajan, P., & Nalankilli, G. (2013). Improving light fastness of reactive dyed cotton fabric with antioxi-


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html

[ Downloaded from goljaam.icsa.ir on 2026-06-18 ]

[ DOR: 20.1001.1.20082738.1397.14.34.2.3 ]

dant and UV absorbers.
- Zhang, H., Millington, K. R., & Wang, X. (2008). A morphology-related study on photodegradation of protein
fibres. Journal of Photochemistry and Photobiology B: Biology, 92 (3), 135-143.

s

aallab gs

D R
ok e

Sl

Y old

VYAV Gl 5 5l

VY


https://dor.isc.ac/dor/20.1001.1.20082738.1397.14.34.2.3
https://goljaam.icsa.ir/article-1-231-fa.html
http://www.tcpdf.org

