[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

WAV Sl ¥ o led V Ao aLE s SIS 5 a3

(Camallia sinensis L.) sl> 048 ;4 ;3 albesd OlS 5 51 & Jad O juis

Wﬁfj‘oxsj N‘J‘f‘ oJLwa g\i.Lw)L.:.e|)w
Sy 503&5/ o\&Kils sdilg: f}lﬁ 0 ASES s “_,.»l::» S ) 9‘9;

OFQV /N 2 alg Bpdy Guol AYA0/0 8V 1ol s o ,0)

e
dop 5 Ol b 4 a5 b sl sl 3Ll o s gmn SlaS 5 5 358 (o0 o gmime Olgzr Gl G g (55 o 51 6 by
0SS 3l sl S sn 5 ls 8l S ol (sl sl LS (Guon pl 3t S glise b S LE (K55 55 Jaa
3o A ool gem (Olma¥) 55l gl Slides S 0 5 sl 5 Okl Gl (Ras) Jeab aw 53 DN 5 £01 VA e gla
copiom 58S el K359 NS (pBlS LS 5 (DPPH) sl31 JIGsl, Saus s Syl o Jead Ol ks Ol (ki gl (5,8 o las
SLOAS ST ST b o als LS hagh opl gl A 2b5)! JS cnSsn 5 HPLC oaus b 55 sl 8 ol 5 eslS
odalin il opl uSe DN 5 YA ol gls 5o sl o (cdl Lol (mb) bl s U Glg) bl opd sl 5160 5 V0
S50 215 e Sl S50 s nl a1 DL 1) 5l Ol e Sbls 4w 53 DN g Vo GO S g Ol S

s 0 0L sl Ol oo, ls plecd oS 5

i 5 S oplS ¢ JlnS| sl e boslr (S s 05l S

RO L T Ao
513 J s 53 DNA O ouliS|

ASW\WLAJQL_SJJJ\JK{.;&M\Q})JE

b 5 sla (Stacewicz et al., 2001) ST (slx « 043 3

5 e adaen 3 aJss aLS (Camallia sinenss) sl
bS5 ble glr s S .ol Camelliaceae o3l 5l
SLS 55l a5 by 5 ds b L dear 5l il
13 ISt 5T ol Gl o il s 5 lomd
G OLS S s Sl w sl S s s

Q\j} 65)[«.;'-[..: Sis LSoJLA Loy Y S gl S ‘-S.Lﬁ

S S5 ol cwl sas sLlls (Kweon et al., 2001)

dﬁiwuj\}wl&;@}uﬁﬁﬂéwﬁbub

(Boerjan et al., 2003) ol s, 58 GVL SIS

Lo QLAL:S/ L;'J 6[.%%}; U'-'J':f)f' )l v.<.!‘ Lh.,\.;j;)m
Lls 3y OLS 53 5 (53 sSUS (slad 5508 51 (gl
(Victore et al.,1998) 5 S o Lil ks jon 5

03 ol pland gesle s 3 Ly s L},.(MJ BRT{tS
‘LQQ).’)W 4‘.&&25[5 4\.%0)}})\3 J.ALJ 9 Lo le}..
éLAJ&& (Ha”lwe”, 1995) Jw.ib& aJ:.&« B Uﬁd}}’\ﬁ)ﬁ‘

el &S den (65 GLaOlS| BT 51 gl ges (sl S 5

afshar1357@gmail.com: S s sl gy S5 ¢ s 0k 55


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

AV Jlo Y ojled V il aLE s S, 5wl £

A dyens b s Sl b (38 ol sl Sl gl
ol B 0 S oo Yem0r gl by S S e S
S ebagyls L5l s (Yamauchi et al., 2008)
S B pas Olpe 4 a5 0500 o pmime b eols
DBl S e oies ol e
S5 Jagte Cyae L) (Saex 2S5 S a5 5 ool
O34 Obr Rl (i (Golme GoliSaliS (oL
3Ll 5 B laamale 4 S 5555 5 (6 5lS
S s YA (gpme) &5 o Jlasl O 3 0,8 bs
Wl 00 8 Wil Sl s S ol e dlex
S dsse hds ael okl 4 5 el aSs W
e A Sl elS 3 s e oS pa g e
I35 et 3 5 ol Ol 8 e ciled Sul
2 s n ol (S psb a sl e Sngb e 5 ZukS
(S l Ol s 5 s Wl s sl 8 e S
ol 1 sl S el il laaSle LB le o
oSsn eV elie gl &S by S, 65
b s S S e sl sl My 3 s
s Ao 58 e e gl Mg s S b s ol
st Sledd W gl il i Gl e S sle
S el oyt g e S
0 sl oSy s ol b odaly s Sl
o rl;,;,l e glayeis s clls e Jgab
Cypo Ol 55 alaly sl s aS Sliiss 0556 Ll o
Olgae Llosls OLES aS 5505 546 J.,.Laui)\)f sl 4 S
55 dam 5 Ol Sl b glr Sy GheeS| 5T bS5
OLer 5 sl mal il el WSy e 5 gl S
Jew Sl 03 R DS 5 s Ol andllas 4 (YYAV)
Sty il J b )3 e d)ﬂ@-’r R s 3)
53 edd Sl gl OlalS 4 Ws S edalis 5 s
S a3 s 5 6 5VL sl Sl Ol 5 Sl Jad
51 slos ol o g ol 2ty 5l Lol sl OLLS &
b VL SR 5o age Jole 1) Ay 58 il s Ol
Wei .5 S 3 me Ol 5 5l Jpead sbr OLLS (sla Jub

o MK d S | gl B aoler an Sl
L8 dien K a5 bS5l a5 s s
Gl o S 3 s g Glosgd 5 03ls SOy kS S e
mﬁjﬁj\soueslsﬁxj&y&ijVj\ﬁ
oS slad sl LS e 515 bddb o8 s s
o ol 4 Sy e pled Sl Bl gl
bl 4 asdS s a8 Glr sl (VWAL (5 me) dil
5 o Sp bt DS S e S SN ke sl
Sl o S 02 2 el Olge el S gl
Sy chle by 05 lsale quab Glas sl 55 age 1B
OYM (sme) 30l GleuS| 8T 8 5 gl galis
Ll 5 dims ol S8 A s gl e sS
Ladi o bals sl Sy 55 1y Kt 035 5l duoys Yot Y
oS8 ol el e asls ¢l (Tijburg et al., 1997)
(CB) =N sl (EC) ol il (EGCG) VI
5258 5 (EGC) 2slS I8 Ll (ECG) N - aslS |
ool ol 5 SV sl I8 Ll eslS 5s sl s(C)
b Jald 1 bappgaslS dos VUT ¢ aame 3 VS
D 56 Sl 03,513 ok 5 aab 5 ) 55 3 ol S
S Sl ST sl Gl sl lageslS ol
SE 5 C mluy Jd 5l b slallns] a1 51 iy
Jok 5 es ol ST T cdle il e s,
LS| e (530S L L6 Ul s w0 b gl gl
NN TS P-STRCR PERCH B NPT APRCI
S 055L 8 LS 52,0556 558 GlenS1 0 556 IS L 5115
S (o5 43 Oy S OV game 5 VLK Gl el s
(b SIS 658 Sl (Sirs cpl el Leid 5 A
2 ol el g SV L Sl s Yl
(Adnan et al, 2013 ; Miura et al., 2001; cl 53 oL
Alexandr Ya, 2015)

Kt s ST sl o S 2 835555 3150 o |
b e S el slge O35 doys £ 6 Y 550> S
oy sn A5 ISIT Gosle aw sl S s das e LSS

OYAM (g5m0) 3015 3505 S 5 ees s (08 &


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

BVl 08 Ll 5o ol OS5 (A Jerd i

(S EL 5 (hodian 3 w5 LS 6215 Jliz) =l 055
5 80) VA lad S s IS ax s =V L5 b s
OAS oo ke (ISl isudsl GO S5 Ve
SIS S s e b el selin s S was
el ollie 0L~ s 5 ol (Clonal selection)
33) o S g K51l 5 kS 5 5 Shes
AS Slheogar Bl Sl 50 s (Ul e K5 S
Sok sy 4 Cud b ule Gl wlis
LSl e ed sl GlaEL ) 55 s

s S a sl Bl 5l S DN S 5,
Oy Bl a8 ol gl el o5t e Llad 4 Jee
CatS o S Slaslis 5l 5 Sl O w548 53
oo S Olse w4 B Jele 4 e Caslie Sl
el 0 b me SO e Cilis bl OGSl
Ol 5> Sl ool sl > )15 0 e S L o3,
005 OsemeSIS 53 5 0l )5S 301y Sl b Gy s
YY) (D) 558 o (IS sl =l

S 3 ol pise talsrsol Sl Sns 5 cordse
ol A bl Ol ed s W3l 5iS Gl Slides
S S o 5 axn 00 o lala S el s el
JA pBlar e Jled adds V) 5 A TV s
03 el b e f; OlenY v:.Lé\ Ol s Lals
2ol G e 5 25500 LS S bl il Ol
Aojado a4 Al 5 e Ao VALV il b
ot 5

O O elas sag ske 4 elas Sl
ol s eslamal (Yeo) LT 5 ise (g8 las
23S LS 5 ol gaised Sl MR S S S
L osl o3 Colu A Cde ¢ 3 0l MG -V g b
3 (ajf /0 e A 03l 13 :\Jf&:.jl.w a5 v Gles
oo A oadole Osly g eds Sir S, e
;ﬁija ‘ngﬂj'lw A el J%\Wduuﬁ}};\y
Jold gl I s See Norr s S

Sl S p s DS 55l & aS (Vo)) 0L
S L5 LilsS s S addlae | ol izt gadkee Ve
bRl e Jolse G50 Cod Ll 0 (S (sl s
Sy 2 &S sagn 5 (Y1) 0L, Kes s Wang L Jials
Lsls 0L iastls s e 5528 55 lr obS il 0,8 ¥
ks Krean b 5 L e @l les Jowgie s oS
A0l 5 a8 b Olie ) KIS e 5 3018 355
AL IS S0 ol 4 ad 50 gl il Sl plas

ooy Sl bain 5l &S Ghls 5 o5 Dl S
Sl oSl esliad si sk S Wi
2 b 5 Ky oS sl rge SLS 5 s Gillr
apd Godi xS 5 03 S o lutls Ol lacand s sl
Gl e S il il i 3l e sl S
o 4w 5 0Ll Bl B ociigasl blsl Sl Ol s
el b s Ol Gle e Jold sdas (2ol )
L osSde a0l 53 OF CekS 5 Jgmamme A5 Olje 2553
Lo iass opl oo ool Soslize olen 5ol bl 5 4 a5
Sl 53 Sy 5w S osylllkal xS sl
w0 0D el 5 () 0l (Ctgmss) sle S
o B 8 s B LS Sl S e Dl e
SO e 135 5 £0) 5 YVA N en Ll sl s 5
il sk ol el 5l s s wtls , DN
Fed a3 by Ol gbeslsll pled obs S
2 re el i e e bl s Okl Ole s
23 s Sslie Jpad 53 glr oS W35 Ll e 5 A
2 (WS 55 &) sl fL Ll 2

b S, 50l
sulr S bl gl Ol glae,lesls 15505 54 gl
05l 580) VA O vr 0S5l slees S 95 5 ol
o 53 (OleaY) 5525 b Dl S e 51 DN 1t
380 g3 V0) sl 5 Ol Ol sy b

3l O 4y kgl 5l od s 5 5T mer (0T V0


http://fa.wikipedia.org/wiki/%D8%B9%D8%B1%D8%B6_%D8%AC%D8%BA%D8%B1%D8%A7%D9%81%DB%8C%D8%A7%DB%8C%DB%8C
https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

AV Jlo Y ojled V il aLE s S, 5wl EA

DPPH Cde Ol = Acont
(DPPH + £ 5a3) o O30 =Agamp

b oodd g laolas a1l OS5 Ol s
it B 5 Sl Yee s (PM) a5 L3 ids Ve S
Slg b anils sl Jhsn 5l ads See Yoo s s OF
o e S 180 Bl a3 b e LS (K e gl
A Sk Vol dlos gag sln A ol
Sl szl 3550 2l gl I 51 ) ke Ve sl
GLol (A0 0 ol b sl sile) b DS 5 ol ol
s 2l Sl eslinad b bad slows s S

oslitd U Loyl L 3l g0 godias |SCE5 (ghirl pmns
(Breeze system, Waters, Ma, USA) HPLC e 3
5 Waters Yoveo g5 (binary) Lo oy S 4 e
(Waters Dual A Absorbance 2487) UV-Visible SL.t.s
Symentery O s S 53 b LS 5 gslulies A ol
Waters, ) « ;o5 S0 0 dile s L e Lo £/xV04) C18
0 1ol Ao ys 40) A I 55 5l eslixel L (Dublin Ireland
do,3 40 1ol Ao s 0) B 5 (HPLC grade) J ke do s
Shdd> pH b gl ol pls) ¥ a5 pH L (gl
S esbizad U oeslizad 51 3 dM> ad sslizal dewl S
s 53 Osiw LS o 2ls (Sartorios) ;) slecolial <l
O S5 S omte 30 Ol > oo L e (616 B
Dy adds 53 i e S

Jole ond g Seslul Ju olS 5 adlas ol s
R L ]
S LS5 g Seilhl Gl sy Bl 5 u VS
S YO YA YA Yor glamsad b 5 i w Sl
Sl Sl s S 00l A ol el YA
s G5 b e slazge Jsb 3 5 Lad esbel 5 laslend
el s @ bkl w0 bg e G

53 LS5 pl Llde g Seslil 5 slaber sl
S s See 00 Sltie (sl olS S 5l el g so)las

S lad Gy oS 4 bagzge Jsb 51 K s 4

Sde a5 A Ll (V0 4 A0 Cd) sl Sl = gilie
Gl sis Sor o LS (IS by s el VE
Loaids o5 Sode 5 a8 13 Jaak Sl 3 sed gl
&S slily,y Jalees S Sei Sle Ve (rpm) Co
4 5ok i s b 35 L g olS o olas (gl
ool JUEl Ll Cgr Slasia S5 L Sl S
Sy oS Sl ams =Y gl s e S S
Jos pl Las aals 13 BT g Jle s ez
&gl s 0l Ole Jpad 5l S s sladised Gl
sl wsed) AE el SIS an s LBl s
Slagsis Ser (Wdd 6,8 oilae JL aw sdd (sl
oslizal (gl ol 3 il (gaz s =T slos s oslae g4l
L il &5 gda J>ye s

RPNV RYCON FERE g KW { R{ W [P
=Y5 ¥) DPPH 531 JIGsl, (o3lecSL i 5l oalizad
Kontogiorgis ) A& L3l (Joshas J Ko == Jedss
eslital b 4k ol (6l (and Hadjipavlou-Litina 2005
JFle el G5l p Ve geolas 5l s See 00 e
Y e e See Q00 G S a2 S
Lo 4 5w SO 5 J a8 i wlsl of « DPPH JL 5
P ke Vs Jlee s Jly o s e )
03l OIS s & s s See e b 03bel 2l Snd
Gl 53 SOLU (gabhies SO gn alds Y Sl 4 g ol
5 JS Ol Ol opl Sd3S 5l e esls 13 GUI
O3l DA L s ekl el OV mge s o 4 se
Seer ke ) ekl 3 e 5 IS a4 b Ol
¢ Q)A)'T Slp b gl = I AN EY I COR PR
Sl o3l ol o e S sl 5 (i) S
ST 5 Gl s 4 fad s 03 OIS e sladises
dos Sppe w beslas SlaS| g1 s b ol
i b Vel 5l eslizad LDPPH S s
%DPPH. . = (Agn = Ayrp) | Ay X100 1 i,
ufJ.Q\:)L ds 43 =%DPPHsc


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

Bl 08 Ll 5o ol OS5 5 (A Jerd i

L ealad EXCe” )‘Jﬁ\ rj.) )\ LA)\)}M V..w) (_Sb.:

WCou g @L:s
el ol i DPPH s3] JIsl, Saus ms o b
asdlas S5 048 Jlex L3 by oS soslas SlanS|
LSt Sl 5l Jol bl 23S IS e 2
S Shls wsle Ve 0 S S sls ol ST I,
o s glacily 53 5 sy SleSI BT Sl Ol
(O IS8 s el o Slaest 2Tl ot
£0) OIS ST 5T s v OIS L alie &)y
2535 Iy SR s s B dsh il 5l 5
DN (1,18 jlans| sl cllas Ol 5l c05lS 55 opl G
S ek Oles Wl S Gl s Ul 5 gl )
Sl 3 en TVA 0518 sl el eals L) IS
el 51 oYU do s Sl cils s o ol
Syes S b1y 50 SIS

Sl e 51 VU Ol wond asiie a5 shiles
WL edalie gl (g odd cwy OIS Sl o 5 SlS)
Voo 5 aliwl YVA @yl DN 5 YA ol lS oS (g 5b o
oS s sls glas 1, 788 VL slie o530l 20V
Gl sl 5l Slaanst ol cdled Ol f0) 5 Ven
OS5 aSJ s ols OLAS Laul5sl Wy Clls e g
LB A sdalie aas ) WSe DN 5 YVA gla
S 5 St 5T SLS 5 0l Lilesls LS &S 3515 34
LS5 o 5 G5 g5 dapsol Sl bl e
3ol s s (Leung and foster 1996) ol o %
Ercisli 5,15 callas piisee ol glaasl Lol s
Lsls Ol gl olS (g5 slanlllas Hs (YerA) OLISGs
ol ) py> el 53 S BT LS 5 Ul oS
B L Gad 5 i) S0 Sl g 4 oo
o3 b 0l s Jlaie 55 [ials DN 5 YVA o 03
Sletd S50 Sl S &S Sl s pede 0l 4 Ll J2b

S ades s AElb e 0S| sl olS 5o s

Al eslinal G50 LS 5 o gl el 4 slaslae
(oS T sl s el LSS Y s LUl s
Looled o 55 dses 8 Gy Sl ol glapl S5k S
ab o Gl bl 555 ) edal s @ slagl S5l S
23 0S5 S ey OS5 ol CBE ol 0 s sl
A sl S O350 S S

JS oS n Sl e B 4t S (5 ot
sy 3 Jals b gl 3Ll LS sl 6
Poly vinyl poly ) PVPP pH= ¢/vy L 6» mM olas
Ethylene diamine tetra acetic ) EDTA /.Y (pyrolidon
A eslezal +/0 mM (acid

S San Ol S S osbae gl sl
il sk ot s eslinul gl oS S 2 (so3b glad gl
NIRAPISTYY 2l O3 SaS 0 S ol il p 30 /0
Eoslos 53 Ldsal e A BLS1 Dlid 2l sl il
4033 10 e g VEere (1PM) 5 b ol Sl gax
el Hettich Jus Sl s mle) L0d 55 Sla
wils p S35 b gy Jabous Sty Sl 31 A (OWIT 528
elmil g 5 asl JUml s s S 4 s el
L oslital ool

Sheedd Zlnal goolas Sl Slpe e S
SSa 30 ey ol s s eslanad (VAVA) 5,488l A,
S p Olge o (BSA) 8 sl Jssl8 LK
sbrl Jole i eslizal 3,1kl mte gy 51 el
G- iUl sS ob a4y slosle e85l gy 3 K,
Sl b s Sleg,T sladewl susl Loosle ol .ol 250
Ak Y0 4 el 2l el goplas ke pl das s
O b gsa 51 badl ) Ol gimen g a8L51 55 450 0 6 ae
2 bl an § 15 SOOU s aids Vo e
2 JS g chle 5 A ekl el 080 2se b
S dls 3l lkl e b anglie Ll

o5 3l baesls BT g tlaesls gyl Lo 5 420

5 5SSl 0031 5 Sl (gamslis gl 2 5 SPSS 19 153l


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

AV Jlo Y ojled V il aLE s S, 5wl 0

. 100
% b @278
_13 § 451
v \ EDN
1 \
a sl el o5

el Jual

.}.ﬁli‘_, bL‘.‘.....!U g)LG.'I g;‘:‘".’.j) J.\d.;M)} 6\{ bl.:f DN 3 £0Y (YVA N\ 6\#;}}-\5 J‘J’T JQJ‘) 65‘-.”5\.; (;.:de J«.\,ﬁ)b -\ JS.Z

I (g ls me BN SSIs Dga3 A3 0 pehann 53 S e O S sl Plam &S ol Kila

160 -

2lS (gl gome

8100
of 2278
-t
3331 g o451
-t
2984 n
3333 B DN
-t

o yuly

2 5Kle ml 5 Olesl Glg o) Joad 4w o gl LS DN 5201 (VA (N ov el kS 3 5ol (gl siome Sl s —Y K3

I (518 e BN Sl b ga3l Ao ys 0 pehamn 3 S ke O S (gl Bl aS

))L@.g &L.Z‘JJ.»)JJJDN Q‘)JSASJ\.;J\: QL\;J Lhc\;‘};kﬂjjs
sl Okl clls y ys Ver OIS 5 o meS s Sl
(Y USKE) sy a8 e o 2 slols
b 53 Losls 51 a8 il Oly o IS 55k
e Shls e s Sudls 5o DN 5 £0) vr slapls
YVA OIS asilS (glgimn Sl 5 (s g aelS (gl gime
S 5 sl e oS odl 3518 i dol Clls o
> CMZI\bJ.: alises (glao s Sl dLa-jJMN
LS Op Ll o5 B et 4 oSl bl l
o5 03 Sl oS s besls W) 5 (Alexandr Ya, 2015)

Sl 4 ey nl b R el Loy RISl

Cdlad Ol e el (Vo)) LK 5 Erturk Lo g
g Sl 3 gl lae Ll Sls| i
5350 Gled Sl pdiss pl 5 mio 505 Sl s
9kl Gl Culs cals il glaske js
e 1y ol i il o gadlae s (,.l:_.nb sol,b
bt DS 5 Sl s b Dl ns G el se
SISt T el 3 sdias Ol s S Ol e gl
Ol ens e Yzl o dls il sladles L3 sl S
s e 0L 1 o gy S55S1 Jalse
G0 8 Glge ash cpl o3 ipeeilS (gl geee O s
L DN 5 £0) VA Ao Glad S S . (soslas

TSI ol s i 8 513 e 3550 HPLC oS


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

0Vl 08 Ll 5o ot OS5 (A Jerd i

e LSl Olye 45 s S sdalie 5 dstls
Il 2,8 slacke 3 NS ails Syl 5 VS pasls
ols 53 S 2slS 5 S I8 ) e Bk > 5 iy
L b 1 Oluis opl e T a g i Jlo s gla
5 o=l ol Gy, Jsb ile cilsie Jaoe ful e (gann
A3 S Oy ol o et cilisne J g b S L

Loy daojlas 088 (gl ge 10818 (ol gme O pois
(smop ) 03 A S S5 bl s HPLC oS
Ol 5 Sle Clls po g3 53 Ver 05lS S (6l ge
5 ool s glaojlas 5 ol OLES (gols e sl
Jad 55 4 S VL B SLls OIS Gl sl Jed
Jsl cdls 51 80) OIS 53 S5 pl Jlde Lny s
e g a8l A (ol g sk e b U
5 A5 sdalie Ol Sls s 53 DN 048 55 5805 Ol
e Tl S Sl 53 53 OIS Gl B (Sl
e oole Sl 3 5 YYA 0L sl ol g5l
e Dl ins Sl 9 sy Al 1y S gl e
(¢ Ji..@) A5 edalie (g ls

Sbr oS Gladd JSIT sy TAY 51 i 8l
ol esls QLA ¢ ISE js oS Hghilea das e (S5
£ Cudls w53 DN OIS oJgl s 5 55 YA 08 (el
OB i o iy lyls £ Cals,y s Ve OS
ealS Lgy p g Sy 5 B dgl cls 5 5 E0) OIS s
had Dl b b ST sy e 5 5 s LS
3 OBVl ey oo Jaul 25 5 s das o 0L (S
ot Olpe sl 818 Jlde Ll sl s sl Gk
.(Wang et al, 2011) .|
LSS S a3 S sl S
sl o3l QLas 0 IS 53 andllas 5,50 sl S (go)las
bael Sples S gloesls o 5 w0 axy Lo
i 6hls DN 0508 gosles cdils s oS 4 edalis
PSS rl Ol

Sk sl Bl elpl 4 Ll S5 S

B ail- sy 5> S il a5 ULl s
Bl 5ol &S By syl S (il s aslS
Al il s 4 T ol S (Ol ) 5,8
Clea Yl o il U eoman Loy slS i g
o oA G S s LS s DS Sl s S
Cordy 4 eelS laes oemes (Wang et al., 2011) b
S 53 O Slde 5 3l S ISl Gble SIS 55
gz Sl i Cilpe aacids jo Bl Aoy, by gla
33 Sabols WSl e laag 5 oS (ganls o Bl sy ol
ol IS 6 S a8 Ol 5o 50 Jlge xS
5o LS, S Wl e ol & g S S
by 0T Jbs 4 5 il el aslS Olpe lipd o5
s Ghoml CekS S Sy ol Sl es g
ol 5 5as sk Od a5 Okl g0 L ad il
Sl LS x5 Sl Ulie n ks Ly Sl
Rl sl @l S OTM (g5m0) 3530 03558
S e Aol 1y Cdae
Bl B 5 5 L S Sl Sl S
eSS I ) i HPLC olaus slaesls 51 fuwol=
o5l 5 bl ool Sl a3 caslllas 5,50 S0 IS
Ve laDIS S s Ol syt s T USE s oS
Dlde 2l bl Olsl 5 el b 53 5 5 4 DN
BEVERY OﬁJlSlef&.él
oS sl LS (YY) ol s Wang i3 5o
ol il B sl sy 5 S IS Ll (ol s
£0Y 0508 ke OIS 51 o 53 Lo gl 5 353 g0 42lS
slee Sligss wlul S e b | Gl =& DN
slos U gblu 3 a5 Sl slag,lsls (Y0 ) O, K
NSOl ke lagen S i, 0L oL s A6 s L
L bl s a8 SLalS ay el 08 5 sl I8
b dos g edd oi8 L oS 5 0S5 oml bed Gles
5 (Y00 0) O 5Ya0 Kos iass 5o . Ldd e old


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

AV Jlo Y ojled V il aLE s S, 5wl oY

4 -
:%3.5—
43
9 w25 1
Y 100
w o 2 @278
w 315
i N o451
:' “ 1 -
g 0.5 - =DN
0

Cnizlaﬁ .}3\:_9&\2...3\3 4)\.6.'! g;:'.’.j)J"";MJ; 6% OL;DNJi.O\ JVA e 6&&}-\5}} mﬁd‘ls:j@&‘ 6‘}3’5{3 Q‘):'.éj —T’JS.Z

I (gl gme M Sils D903l A3 0 prlaw 53 S ke b G gl JBld 45 gl

60 -
~ a
—“iﬂ’ 50 -
" 40 -
i a2 cd E@100
5 ' 30 - F:‘( . =278
L“:.IJ % 90 s, f @451
-
= 10 - ODN
3.
o 5ly

LﬁbﬁJ«A—a

I (518 e B Sl b ga3l Ao ys 0 pehams 53 S ke O S (sl Bl aS

:'% 1.2 a
o 17 b
L.
M 0.8
19 =100
2 0.6 - bc
J l 4 cdff T beg  bcd @278
4 g 44
33 H Gl g dgh O
52 0.2 b3S 234 A DN
o4 b4
9, 3 43 33
o 5l st o 50l

Rbe sl 5 Okl Gle (g Jaad 4w 53 sl LS DN 5201 (YVA (Vv v (gLl S s denl S35 A8 (sl giomn Ol i —0 JS2

I (gl gme NS Sils B ge3T A3 0 prlaw 53 S ke b S gl Jld 45 gl


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

O sl 08 Ll 5o ot OS5 A Jerd i

YA UL 5 0sl3ls))

I3 53 S 55 Shle Dl ss 1 JS g sl s
LIV IS 5 andllas 35 50 sla0 IS 55 Cils 5 il
g_JJ?— J«:Lwlj.vcu.«\} J)‘JuLZw‘JM‘JJ;‘ RGO P Y
.Ja..n};jr,w)b)‘.)ub‘duM}Nd\jcaMaJa‘j}dLﬁ
CLle Ol gl pl 5l ol gdslae 5 o bt Lo
A dslme Lk pod IS (55 1

DN s Ver Gladels 5 5 (gl aS sl Ol @L’J
Oeomad ARARE L;)‘JL;'\M Q)L&S cdliseo C,.J‘JJ.: Aw D
03 80Y OIS 5 S lls Jal clls p g YYA §lS
defzjﬁd‘ﬁWMébbfijbf

Lol b 53 5 b e sbr kS Slse  Sge 3l s
L ladeadll 5 ol i OF oo e sl 5
col?w Lgla .L;j}.?)} ‘u’“ﬁ:'f 4“4}.&5“@))6}#\.@
oS V6V sl sl aS gl sl S 3l eslanad
Lﬂjﬁd‘)bbﬁwr&b)&)ﬁgw‘}»gw
LSMLZ.MJU J}.,a;u S Sl s edls QL:..) \ Jﬁ.,: “ 4}}3
6‘)‘3 JVA ule L5°j.‘:‘.l'.’, J}.,a:u E) £0) 9 YVA &LAQ}K
Vor O onSsn Gl Lag S S n Gy o At
Bl OLES T (6l Ol s cdisee Clils 5 4w ;3 DN
Mo 5l K conl b alisl Gl 4 cond o)l
S Gl 1 kil 4 S o)l gl 035 K0S
S (YY) 0L 5 dexl ol 035 me O b
Mentha longifolia LS 55,0 e Ol s Ol )
BE e[:f UJ‘ Cﬁ-ﬁjﬁ Ls\j:""‘ S JJJJS odaline ¢JJ;'5-\JJ:::
A0 gad sdalis ol Sosml Sl a1y oSl S
W s VU 8y Ao b by el L 51 eslacdd
53 ol s b 5 S, CudS Spe ol p b
3l bae el & ol b edd W slew s oS ol J-

o LS el S5l e 3 GOl 4 S bl

3 Al Is el Sl bl Ll Sl
& ««5 (Quinic acid) Ll Sid S b (Al b STHL
el oV SlSt 2T cenls ghls &S s
&lgs s (Clifford et al., 2003; Altunkaya, 2014)
el odls a3 YA 5 Ve laofls il S8
Glacils 5l s Ll sdalie gl osls
Sol3 sme Sl eis iliine Jguab 43 DN 5 £0) (slagyls
Lo S nl s dame Julse das o OLAS &S A cdalio
Lzl Ol (YY) O 5 gobo .l o35 LIAS 50
835531 oLS ool G55 15 Sl g oo Sk o &S
s bs S plie opl g oS ol 0l 5158 ol 0
ARV PYPESP RPN ARCIR AR ST R CRCIPK,
.( Aliabadi-Farahani et al., 2009) .S" . .55 55

O 2Ll 3 ol il ipmta 358 lsome Ol s
Slsn ol sdal VIS 3 sl oS soslas it 35S
Ly psw Sl B dsl clloy 51V er 048 5 S
Nov OIS 53 oS 5l e o ni g sls 0L 53l
DN 5 YVA slailS aS Jle s ks odalie 30l Juab s
£0) OIS Ll (gols pae Cole ciie s 4w s
Ol S wliash Clls 5o 5 o i oyl Cdls 5 o
il |y oS 5 !

LS slads JIIT sanllas 4 45 (144¢) Wink , Cary
Lyl s a S a s sad Ol (aatls , Lupinus argeneteus
A a e S e GV A Jad Je (S5 S
S G polie LIS e 05 Sas 4 oS 250 olS e
oS Lt JSUT oo (glay 5 slacd e W5 sl 15 e
Aas jolais

S siksee polie gyl Cilisee iy an 53 £0) OIS
3 i S b edls 5o S5k 4 s S5
‘_s_,i)lj-f D et S e xS gl £ Sl e
Jlw ol laske j5 S 5 opl Sl &S sl esls OLAS
Olsen op i 4Csb 0 bl o i 50 Lko sS85 olS s

Al e (ols 3) Ol Jad 3 oS sl s 5 S


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

AV Jlo Y ojled V il aLE s S, 5wl ot

0.14 -
% 0.12 |
b
i “’:l 0 1 T
= ?‘ 0.08 - ::::;E
\;9) i 5 c
0.06 - e
Y def jor 1254 efg
]J 2 0.04 - 25
Ly 3
52 0.02 1
3 0 | o

=100

de cd @278
A

” fe B451

e 2 DN
// )

‘-:""‘:‘b):’L}-‘Aj

‘g‘u&_S/J\:w.hg;b%u«;‘-@.&})‘}dﬁfMJ)&%&LSDNJiO\ JYVA u\" 6\#0%}5&_&&}356‘35’“&‘}:&—“}&&

I gl gme SN STl U 05T dasys 0 T 53 S ke O S slyls il oS

[+1]
[+1]

'j} ab

*,‘» E | dot bc # 1 bcd

lj g | : ecdefef—[— Cdeé i 5100
__}ﬂs | T EEEEEE % B278
“ o a4s1
T4 EE - .
- 2l B .

s B 7

3‘ ol bl

‘-:""‘:‘b):’L}-‘Aj

d_&l:.n Jﬁg,gl:....,ls UL@J_ ﬁj)&aju)b 6‘? olszNJiO\ JVA Yoo 6“0,915)".}5&5}473, 6‘}:’“ Qlj.mid'—VJS.i

I (ls me BN STl O g3 Ao 0 pea 53 S e B S slls Bl 45 gl

3055 Slbes Zul8 Sla Bl s J S BB e aee alye
5 dedypt AU DLE (s il slasle 53
s 5 oplestls culs  gadhe s Gl glaoll
SLS 5 opl Glaee (Ol Gl Olg) ilises Jsab
S DS S s Sl e dald S Sl ey IS L
Olf o bl pl & a5 bl 035 (5 0 Ssee
Sl i Sl gl I A5l 5 kS S 23S e

Spdy e S0 oad e dsb ys slse

3 TVA GO oo Cils y Jgame oS 235 4 Ol
Coae SIS TVA 0P8 gl Sty ames 5 £0)
Sl W Gl Wl Bolsss i o kel 85
O sl b SLOHS 5 Lsd Bls a5 s M o

S 13 eslil 55 g ol (glr A5 g 5 S

g;\sdxs/“":-’-’
FVA Qe gl ls a5 sl 0L lassy opl 5l Jools s
S goen j‘jh_é;;l.xsjjj\ L;}U.:.afi;LiA slls DN 5 £0)

‘Yu.:;-\}.b':_,.g Cb .]ai\fijagil."émwlsﬁdwﬁwﬁjﬁ.


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

0o el 04 Sl 3 sl OS5 5 S ead O i

:ct.o

Ginkgo ol (glads 5 D5 oo Sl i s o (VTAO) ey 3315 (& 5 o Glibon Jo s o glae s Slog . 2 walils,
NN oS8 5 e sl s L 20l QLS (g asldeas .0l 5l 53 ol azilS (biloba L)

MV S a5 3iS Gl Olaiss S sl Sl e iy o AVl i8S (W¥AY) e Dl

N — 84 0l ode el .o sSU ST 5l gl sl B G555 5 Lendgn (VWAA) § e

oS Jb DS 5 Ol ot 5 S Gt s (VAY) (o 5 O sl oz el Ly (5
Thymus vulgaris L ;5,1

Adnan, M., Ahmad, A., Khalid, N., Hayat, I., & Ahmed, I. (2013) Chemical composition and sensory evaluation of tea
(Camellia sinensis) commercialized in Pakistan. Pakistan Journal of Botany, 45, 901-909.

Aliabadi-Farahani, H., Valadabadi, S.A., Daneshian, J., and Khalvati, M.A. (2009) Evaluation changing of essential oil of
balm (Melissa officinalis L.) under water deficit stress conditions. Journal of Medicinal Plant Research, 3: 329-333.

From Turkish Tea Leaf (Camellia Sinensis L.). International Journal of Food Properties Vol 17, No 7.

Alexandr Ya, Y. Nemzer,B., Combet, E. and Yashin,Y. (2015) Determination of the Chemical Composition of Tea by
Chromatographic Methods: A Review. Journal of Food Research; Vol. 4, No. 3. 56-88

Ahmad, I. Sajid, M. Ahmad, A. Ashraf, M. Hosseyn, M. and Ashraf, M.Y. (2011) Seasonal variation som medicinal and
biochemical ingredients in Menthal longifolia (L.) huds. Pakistan journal of Botanny. 43: 69-77.

Bakhshi, D. and Arakawa, O. (2006) Induction of phenolic compounds biosynthesis with light irradiation in the flesh of
red and yellow apples. Journal of Applied Horticulture 8 2.

Benzie, I.F.F. Strain J.J. (1999) The ferric reducing ability of plasma as a power: The FRAP assay. Analytical Bio
Chemistry 239: 70-76.

Boerjan, W. Ralph, J. and Baucher, M. (2003) Ligninbiosynthesis. Annual Review of Plant Biology; 54: 519-46.

Bradford, M. M. (1976). A rapid and sensitive method for the quantitation of microgram of protein utilizing of protein—
day binding. Anal. Biochem 72, 248-54.

Cary, D.B. and Wink, M. (1994) Elevation variation of quinlizidine alkaloid contents in a lupine (Lupinus argenteus)
of the Rocky Mountains. Journal Chemistry Ecological 20: 849 - 57.

Clifford, M.N. Johnston, K.L. Knigh, S. Kuhnert, N. (2003) Hierarchical scheme for LC-MS" identification of
chlorogenic acids. Journal of Agriculture and Food chemistry; 51 (10): 2900-2911.

Ercisli, S. Orham, E. Ozdemir, O. Sengul, M. and Gungor, N. (2008) Seasonal variation of votal phenolic, antioxidant
activity, Plant Nutritional Elements, and Fatty Acids in Tea Leaves (Camellia sinensis var. sinensis clone Derepazari
7) Grown in Turkey. Pharmaceutical Biology; 46: 683-687.

Erturk, Y. Ercisli, S. Sengul, M. Eser, Z. Haznedar, A. and Turan, M. (2010) Seasonal variation of total phenolic,
Antioxidant activity and Minerals in fresh tea shoots. Journal of Pharmaceutical Sciences; 23: 69-74.

Halliwell, B. (1995) How to characterise an antioxidant: An update. Biochemical Society Symposium 61: 73-101.

Kontogiorgis C. and Hadjipavlou-Litina D. (2005) J. Med. Chem; 48: 6400.

Kweon, M.H. Hwang, H.J. and Sung, H.C. (2001). Identification and Antioxidant Activity of Novel Chlorogenic Acid
Derivatives from Bamboo (Phyllostachys edulis). Journal of Agriculture and Food Chemistry; 49 (20): 4646-46552.

Lee, J.E. Lee, B.J. Chung, J.O. Hwang, J.A. Lee, S.J. Lee, C.H. and Hong, Y.S. (2010) Geographical and Climatic
Dependencies of Green Tea (Camellia sinensis) Metabolites: A 1H NMR-Based Metabolomics Study. Journal of
Agricultural and Food Chemistry 58: 10582-10589.

Leung, A.Y. and Foster, S. (1996) Encyclopedia of common natural ingredients used in food, drugs, and cosmetics.
(New York: John Wiley & Sons, Inc.). 489-491 (2nd ed.).

Miura, Y. Chiba, T. and Tomita. R.( 2001) Tea catechins prevent the development of atherosclerosis inapoprotein E-
deficient mice. Journal of Nutrition; 131:27-32.

Stacewicz-Sapuntzakis, M. Bowen, P.E. Hussain, E.A. Damayanti-Wood, B.l. and Farnsworth, N.R. (2001). Chemical
composition and potential health effects of prunes: a functional food? Critical reviews in food science and nutrition;
41: 251-86.

Tijburg, L. Wiseman, SA. Meijer, G. W. and Weststrate, J. A. (1997) Atherosclerosis Tea flavonoids and cardiovascular
diseases: A review; 135: 37-48.

Victore, C. Haag — Berrurier, M. Lobstein-Guth, A. Balz, J.P. and Anton, R. (1988) Isolation of flavonol glycosides
from Ginkgo biloba leaves. Journal Planta Medica 54: 245-7.

Wang, L.Y. Wei, K. Jiang, Y.W. Cheng, H. Zhou, J. He, W. and Zhang, C. C. (2011) Seasonal climate effects on
flavanols and purin alkaloids of tea (Camellia sinensis). European Food Research and Technology 125: 44-48.


http://www.tandfonline.com/toc/ljfp20/current
http://en.wikipedia.org/wiki/Journal_of_Agriculture_and_Food_chemistry
http://pubs.acs.org/doi/abs/10.1021/jf010514x
http://pubs.acs.org/doi/abs/10.1021/jf010514x
http://en.wikipedia.org/wiki/Journal_of_Agriculture_and_Food_Chemistry
https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html

[ Downloaded from jispp.iut.ac.ir on 2026-06-08 ]

[ DOR: 20.1001.1.23222727.1397.7.23.24.7 ]

WA Jlo Y oled oV d (Al 5 S 5 i 01

Wei, K. Wang, L. Y. Zhou, J. He, W. Cheng, H. Jiang, Y.W. and Zeng, J. M. (2011) Catechin contents in tea (Camellia
sinensis) as affected by cultivar and environment and their relation to chlorophyll contents. Food Chemistry 125: 44-48.

Yamauchi, Y. Nakamura, A. Kohno, I. Hatanaka, K. Kitai, M. and Tanimoto, T. (2008) Quasi-flow injection analysis
for rapid determination of caffeine in tea using the sample pre-treatment method with a cartridge column filled with
polyvinylpolypyrrolidone. Journal of Chromatography 1177: 190-194.


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.24.7
https://jispp.iut.ac.ir/article-1-742-en.html
http://www.tcpdf.org

