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In this study, tea shoots of Kashef and Lahij cultivars were plucked from tea shrubs of
Lahijan Fajr research station in three seasons (spring, summer, and autumn), and tea
was made in four methods on the laboratory scale (green Orthodox, green Crush Tear
Curl (CTC), black Orthodox, and black CTC). The chemical properties of tea samples,
including the amounts of total polyphenols, antioxidant activity, theaflavin,
thearubigins, and organoleptic score, were determined. The experiment was conducted
in a factorial split plot based on a completely randomized design with three
replications. The main factor was harvest time and sub-factors were the cultivar (in
two levels) and tea-making method (in four levels). The results showed that the highest
amounts of qualitative characteristics such as sensory score, theaflavin, and ratio of
theaflavin to thearubigin, antioxidant activity, and polyphenol for all tea making
methods were observed in the Kashef cultivar. The black CTC tea obtained the higest
scores for quality characteristics, especially for the ratio of theaflavin to thearubigin
compared to Orthodox tea in both cultivars. The antioxidant activity of green tea was
not significantly different between cultivars (p<0.05). In both cultivars, Orthodox
green tea had a higher score than CTC green tea due to differences in the color of
brewed beverage.
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Extended Abstract
Introduction

Tea is one of the strategic products in Iran agriculture, which has wide and daily consumption. Increasing

the production and improving the quality of tea are important in the national economy of the country. Based
on recently official reports the production of green tea leaves in Iran is 135,000 tons per year, which is only
enough for the consumption of 30% of Iran population. Increasing the yield and improving the quality of tea
are known as important strategies in tea production and trading. Superiority of modified cultivars in
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performance and uniform quality are among the advantages that can be effective in increasing the economic
efficiency of tea gardens. In this study, the properties of teas made from two cultivars of tea, Kashef and Lahij,
which were introduced by the Iran tea research institute in 2019 were studied in order to complet breeding
investigations. This study was designed considering the variety of chemical compounds in tea of different
cultivars and their importance for improving qualitative characteristics in different types of dry tea.

Materials and Methods

Tea shoots of Kashef and Lahij cultivars were plucked from tea shrubs of Lahijan Fajr research station in
three seasons (spring, summer, and autumn), and four methods on the laboratory scale (green Orthodox, green
CTC, black Orthodox, and black CTC) were used to make the tea. This study was conducted in a factorial split plot
experiment based on a completely randomized design with three replications. The main factor was harvest time and sub-
factors were the cultivar (in two levels) and tea-making method (in four levels). The chemical properties of tea samples,
including the amounts of total polyphenols, antioxidant activity, theaflavin, thearubigins, and organoleptic score, were
determined.

Results

The results showed that qualitative characteristics (sensory score, amount of theaflavin, ratio of theaflavin
to thearubigin, antioxidant activity, and polyphenol) in all of the made teas were observed in the Kashef cultivar
more than the Lahij cultivar. In addition to the cultivar, the harvesting season and the type of tea production
are also important factors affecting the changes in theaflavin, which is one of the important indicators of tea
quality. In summer, with the increase in lighting hours, the synthesis of polyphenols increases in tea green
leaves, which has an effect on increasing the amount of theaflavin in tea. Of the two types of the made teas,
black CTC tea was better than Orthodox tea in both cultivars in terms of quality characteristics, especially the
ratio of theaflavin to thearubigin. But orthodox tea obtained a higher overall sensory score than CTC tea, the
difference was only due to the unpleasant appearance of CTC tea. However, CTC black tea got a higher score
in terms of the characteristics of the color and taste of the brewed drink. The antioxidant activity of green tea
was not significantly different between cultivars (p<0.05). In both cultivars, Orthodox green tea had a higher
score than CTC green tea due to differences in the color of brewed beverage.

Conclusion

Kashef and Lahij cultivars can be used to produce black tea by both orthodox and CTC methods, and to
achieve the product of the highest quality, which has a desirable appearance and beverage properties, following
the correct principles of tea making. The high amount of polyphenol in the Kashef cultivar tea confirms the
appropriateness of this variety for producing black tea, especially by CTC method. CTC and orthodox black
teas, in Kafesh variety, showed outstanding characteristics in terms of sensory score, theaflavin content,
theaflavin to thearubigin ratio, antioxidant and polyphenol activity. Due to the high amounts of chlorophyll,
consumption of Lahig green tea made through orthodox method is preferred to another method.



3 %00 s
Yol Y 99 A Sl (}" el :
Var.—YFYY Jf/”f/y: w&%dﬁ:

Homepage: http://ijhs.ut.ac.ir//

b g Al B 41 31 o Mgl Jw g Ol S E93 A ST 9 L)y

Ol ko | T I Jgie Olsbadln go | (Elsa 0glS | gy I8 9,08 | s (5,5 (g Igand
b 3
T

abbly Lolpl oldY (650l gy 9 higel wlidos lojle (SLEL pole lidng dwwge (sl 0aSimgh Jgtwe odiwwgs )
sh354haghighat@gmail.com

bl olnl by (ipliS ey s Ohjsel s glojle (Ll pols Clided duwsge sly oaSiimgh Y
kooroshfalakro@yahoo.com

s80cheraghi@yah00.com :4sbLl, .1yl ¢y edY o655l zugys g Lojgal «olisios ylojlo ¢ SLel pole liios duwge (sl 0aSimgh Y

mmjalali87@amail.com :asbLl, .l nl cyloedY «(gj)sliS zgy 5 bigel wlisios flojlo ¢ SLEl pole Clisdiog dumsgo «sly 0aKkmg3y ¥
s.mohebbian1347@gmail.com

ouws> o Ol
ol sl 1 (b 5 Gl lee) Juad dw > a9 A 8) 93 sl slaojludls imghy cnl Wlio goi
S oS5 ) (2Elo3] lie )3 gy Jlaz 4 St gly g b by oY b Sliios
callsd o J5 J il Jold (plend S Shy b Mg (S ol 5 S5 ol (S gy Al

Sygo o holejl 03,5 s Wadiges 59y (o L)l 9 pomg) 5 9 Cp g e ¢ Sl 5l
2) o8y =8 bygslh g cuilyyy loj ol jeSB L (Solai MlS 2y B )3 Jo )95 <My el
etel) S sl Sy ol Gl lis 0D plosl G w5 o oz 2 ilnly B9 g (e 90 gy vy sl o U
b el > (JBh 5 STl Clled oy o)l 4 (oY Cod (g Jlsho (g 16,593 g,U

ol didlw obuo (gl £55 90 ()0 ML g Y o8y & Comd (g i pOlde «aiBlS 08 o didbw ol VY FIYR 1y U

Ol & g s 2B 0fog 4 (S oSy i 5l 05y 93 2 3 (e diew ol Sl veav/iy)o Ll B
3 LS ()ls e glis o8, 93 ) o bl juw (sl SlanST 5T culled g WSl ol ) e
s (8 iy jlial j 00,8 pd ligd S5y 50 olds o &y 08, 90 2 10 (WS juw s> (pS0.0S).

D92 )3)95 0 (g T o Sl & o jlaanls
S sl b 55
el

slow sl gl (S Sl Sizg i) (V) S50 sy551b] gl 5 5olobulls o o I i 2515 oy ShesS ey KU o s 55 5, 15 Likns!
DOI:_http//doi.org/10.22059/1JHS.2023.347863.2059  ¥YY—FYY (V) OF ¢ 3/ il pole 4ypii ety g SIS pl5) 51 00 155 3o 5

5 © ol olSls L) Auasie 1paSl
@ ST DOI: http/doi.org/10.22059/1JHS.2023.347863.2059



mailto:sh354haghighat@gmail.com
mailto:kooroshfalakro@yahoo.com
mailto:s80cheraghi@yahoo.com
mailto:mmjalali87@gmail.com
mailto:s.mohebbian1347@gmail.com
file:///E:/drive%20d/1402-1/علوم%20باغبانی-1402/باغبانی-3-1402/10.22059/IJHS.2023.347863.2059
file:///E:/drive%20d/1402-1/علوم%20باغبانی-1402/باغبانی-3-1402/10.22059/IJHS.2023.347863.2059
file:///E:/drive%20d/1402-1/1402-1/10.22059/IJAEDR.2019.258347.668608
file:///E:/drive%20d/1402-1/1402-1/10.22059/IJAEDR.2019.258347.668608
file:///E:/drive%20d/1402-1/1402-1/10.22059/IJAEDR.2019.258347.668608
file:///E:/drive%20d/1402-1/1402-1/10.22059/IJAEDR.2019.258347.668608
file:///E:/drive%20d/1402-1/علوم%20باغبانی-1402/باغبانی-3-1402/10.22059/IJHS.2023.347863.2059
https://creativecommons.org/licenses/by-nc/4.0/

VFe qoguw 6ylass o jlgz g oloety 8,50 o/t (FLLl pyle 4yl Alg

40dio

ol )58 31 (ool Cuganl 31 ol ailig; 5 oges Bpaao g Cunl )5S (55,0l8S 1 (g3 pmly Y g S (S gl
St gl W ise 5ol Jb 3 3yl oage 4 o sl 3 1) (slodos (8 sl CubsS Sgute 9 g5 Gl
el » (Tea Organization of Iran, 2023) cul sxi )15 o5 Jlia W& ] Gpas g o5 Hlia V8 &Vl ol
ol oyl35 o5 )52 W ol 3 b jew S a5 (Tea Organization of Iran |, 2023) 1) gl ylojls L]
e il S lSaly o eolel ) (Ko sl )55 e ) 20)3 T Chpmn 535l 4 e ol 45 oo
OLSalE 4 WA e o sl Jaazey pB)] cuiS’ SaS 4 )0l gladsly 0 0 Sles b s lodily dgupo
Mol sl (55, (Gholami & Falakro, 2019a,b) Lus zaY 5 aslS 38, 95 dyre & 3890 (s> 0aSimg}
Hoo sla gl (oolaidl lossly yioli8l 5 Wlg e 4 canl SLlie dlas | CA 1S cunS )l g 5,Slas a5l o
Dlgs o (Y 5 asls) oad Symo b8y 93 3l 0dd adle sl> olsd )y (Gholami & Falakro, 2019a,b) Ll
Se0c 23 O ool g Cilis )1 55 (sl (aliand LS e (F9TUSS 4y ax i b Bl I 4 oy p JoSe
091 9% 89 S 9 S5 () 93 4w g olow (Gilusle b addllae (ol 53 Sis Sl Elgil )5 (S Cliogad
355 (yp Sl la Sy iy loj a3 Y g Al

ﬁsk ‘|.~:.m:

ol e (B s 3 ol g Olame gl ol ol bse 5 0o Ll (5,5 G es gy olS
03y Wl Blules adli jl a8 cuwl Ll 5 (WSl (YN= 1Y) Wisles LS (Camellia sinensis L.) >
5l golans ladd &S Cawl &S AY (ghyly i opl el (Camellia) LlelS s 5 awls odlgls ¢ (i awly davasd
=5 disS Kigd o ool (5 oS b g S K9 sakiie 4 4k 5 Sid cuslio Silugsly slp o) ladisS
Chenetal, 165 o olol 9 i e slasls Wl 4 IS j4b 4 45 C.assamica 4 C.sinensis a5 )ke ¢l>
A yly dw l Biie 60 s gy & el G (S5 slide dgrge ale g (Su )l S ylae slitwl 4 (2005)
wwlidcsyy Glas dslllas L (Gholami, 2017) 35,5 o 5L (olwgiin Jloss ;3 (gladlaie) LSS 6,0 4 basyo (55
C. assasmica 455 4 Cuws C. SINENSIS 465 Glaw yuip ade Jdd 4y g ol gla (S8 gL (0 39550 ol
JL» 5 dl> omsj;i Ol)faljj L .(Gholami, 2017) J)f Cunlo (Ju> (_gl.m.xi){.ﬁ.m L ]) OI)J dl> O‘?suf cLQJ 5
Sluogad g Slas awyp 5 Sl Bble L | slo by sy hanlio bl 5 Hlolis jI jw YRR
) 9> (e 4 3990 sl (Mol 4ol ooy sy oo S Gl g Jpaze plise ol 2 g SoSgle 5
Sy sl i oyl Canl dun oS (08 93 ugy i (Gholami & Falakro, 2019a,b) suis zuaY 4 casls
Sy 9 395000 Clgd 4 23 b ) ) o)l pRIB 395 (55 LS ol Bgr @awy (DS Taw g gl 5 Cud
Falakro, 2019a,b)

sl gy | b oo i i juw g oluw (gl Le(v] Oy ok &S SY guasro i glgl 4 gls ey sl S
ol ailse o Fisw 9 WS sl gy Wl iy o 2980 o3l sl g9 0 ! W lp glise
3l ooy Jolis oo ol sl (gly 0nd oy sz 0)ludls g9 2 silosly Jolye plsl (e

1Theales
2Theaceae
3Crush, Tear, Curl



fry OlRR0 5 ik (655 (Fgy) e e 3 ol Sl £l (S Lo THg (] (09 S — (ode)

gl ol (Ghpdian § (G253 ¢3S Sutd (ol sla sl Bpo) 30058 (JUye (e (a0 sl M (10 B o)
ol b Ll (3905 Lo 5 3o (8l 255 e e8] S5 e (3900 b s 59 i 3 ol sl gl
Conl Sy o olSiwd cglite g5 93 31 ool 13 ( w Saw 9 WS ) By 99 Sglds awl sbuw (sls Mg ¢l w3
23980 1y 935 YolS (S gw olKusd )3 S g 0ad 4B 1S S Cugh) (o Siew U9y 2 & S8 4
Col Jin (oo S Sl @ S Sl 5 ol Bpan (il > Cunl 03,53 g 9 ML S Sl il 3 & b
(Azadi et al, 2020)

odd Mg sl > Folite (S cabordan OS5 108 4 paie (S5 (b b il lapslS I S
sdas yob ) gy (LBl ClS 5 s oo oad adle Sl b g sl (5 Clhogad p oS dmd e LS
35 (ol S5 5 s sl gyl gl ol bl 5 sl (sl S b S LS 3 et S (1n
Loobow sl> wdg o o pasls ey o LSl |y sl len slaoylusli (0 Sid odlo duopd Yo Dgds g 009y gaiio
Azadi et') 1S o dlul gyl 5 e Pl LS5 GlanaSTUB L w3l ©jglme 13 psmlinns] (ST
a3 o B 1y olow (gla S 59 Mo pd VAL /Y dgas &S Cunl b u0lS 51 (65000 <S5 o oMOL5 (al, 2020
b e ey ol i 5 655 92,5 o S5 illo 2513 > o S5l pmlinu] el yo 3 85 sl S5 )
ialaST 565,55 3 Ly gDl ¢y pmasliensST o ydh Y g b it 3g5B6S (sl i3y 51 Sy oLy Y gunea
(OWUOT, %59 s 35 Lo 2518 5| feaiins yobo & 1o (295 51 (6 S (i g0 S g5 41 g 0
5 oS Sl 15le ] St g ) Loled g sly CansS b ()l ixe g paite bl b gMbls ol (gl > 2014)
.(Bhuyan et al, 2015) x5 ls bl sl> 03,8 p3 ojlac 5y b b cpuomg )i a8 s p> o)ly cubdlads

eolia 5 iame Slgm 8 a8 5l sl ol 5 ol (5T 5 51 sl g i b dalin > 5l
&y o oolil yuess AT )8 dtun (gly LS5 ol ord LS5 b Slying S g el (sladul (polig oS
oLl Codls B> 5 (535 po (o i S0 i s Sl 2 39290 berd S8 s Sglite (] Wy
( Prasanth et al, 2019) s odds ad b

2 Hlgice el pB)) 5l ond (55l 8 ol sly Jpamo 5 ol oo by Sl 38 (s )3 08 €95
P15l o (69l 8 duias g ol e (sl 45 (978 & AL JIy55 0 ogllae SnnST Bl Cllab 5l S sl b dunnlie
4 S VL Slas] 5l el (wa g BB Gl 4 109 ol Ol ol sl (sl Jol 3 & LS Sl
23 el b oS sl yolS anslis (Karori et al, 2007) wols lis s 9 opli sl pB)) 5l o d)gi).é gl
@S b Glogls Cle fren 4 g 0392 (308 9 JB L (8 ) (568 polie 3929 S0l (ladllae 3 i g
oluSy e g 4o (Ochanda et al, 2012) 05g cawlio juw sls MJg5 (gly g atidly (g8 S 9 (b
(o2 VAV =YENY) IS L8 Ly jldo oyt 035 dualie (LS sl a)lg YO Jlobus g 500 sl €55 99 (2liond
OolS E9 4 At (6y9l,8 Ll (Karori et al, 2014) cuils 1) (W/Y) (oo 5 o (VoY) cpoMls lade oy
OIS e (9l g9 4 428 Lok b M5 3 GamlinnsT glod 5 (o) e & g5k 4 il Cglite Wl e
S S Sy e 0l eaess 303 009l 4 lFiees 1y ol S sl gl A bl (ile 4 sl 0ad

1theaflavin
2thearobigins


https://scholar.google.com/citations?user=S3BbqKgAAAAJ&hl=en&oi=sra

VFeF qoguw 6ylass ojlgz g oloely 6,90 oolp] ULl pole 4yl FYA

oo i b ol |y ol (sl St cal i 292 slS pled (e (lS ym 50 (gly il (b )3 Al e
(Owuor & Obanda, 2001) 5,5 J,uS" 68 95 b cavlite ygumsliuuns’

Ry i gig )

AT Jlo 53 50k 5 Gl gley Cudlayy (2w 3 9 (wd ©jgo & Sy 93 9 a3 Sy Cudlp b o S
sl a3 olStlojl )3 (gilumle Sl 9 135 (5pglaen plomdY 2 (9> oSaunl | aY g LS sl o5, 9
Gle s pmpl Jolye o sl Mg sl 45 plosl obus g s Sl W lp (oG 9 0SB gy 90
9 OsplienST S0 5 o S Gl oMy Jolpe tolows sl W5 gl g (05 SUiB g WSl g S
b doJ8 L) Jols plasd slo Sy o 12,5 plol (aBiylojl ol 5 (6)5liine oS o (3,8 St
M bl g0 4y Gtalojl ol 05 Pl sle €5 93 (gl (e 903l 5 (0o )5 9 (M ko ¢ Sl 2]
1) 9 LdlS 58)) o 93 5 (b5 (8 Sl yeSB 5 Cudild loj ol yeS b ol Ml )b B 53 o5
PLsl LSS s g (o Sisw olow 9 S5l obw oo T jrw (S Bl o) e Jloz 3 il by 9 (@Y
o3liel S5 oyg0i] 5} baeySilio duslie (sl 5 15 plox] SAS (o )lal Y58l a5 S @ baosls 3T () JSi3) 12,5
9,5

oSNl Gl _{ OS] e sl

o b —{ o e sl

G S 9 Cudild g

SN Gl 5 s s

i o oMb —{ o535l oo (gl

(é_..m asl &u.n) @_.m\/ 9 wsls w5) 93 jow S).g A_S}L*“d\% sbyles JLs..cl slows 9 JSu.d

J5 g o
5 g i bsbie 2,5 Jia 2k 0 g (nigp o Ol (S5 s o8 1Y S 5 b (6, ol o
o8l yid oo Vo w4 Joilio b Jols ojlac g b o3l joee (Blo ATl (g, 5B (0SS plxl g )l Lol
5 IS5l (5h e 2l o iz b e o e Vo 55 (5 3y (o o () ke S 5
2 il S, o s ol 5 005 bgliea 2ol] gl 5 458 A B Y o3 o ©liyS Jolows 2k e
Sl SJB 5 bl 1 eolainl b g 3,5 <l eila Jae UVIVIS jisgibg xSl 05w bwgs yogil VIO zgo Job
(ISIRI, 2006) xo] cuwdas JS i3 b do > jlade

S T Cullad
P A8 Ve Sde d Jyilie o o Vo bosd Olusl Sias glo p)5 oY ST 5l cllid (8 ol (ol
Vo0 ot Jlin b i 8l sy Jolone 31 ) ooe S szl g 05 035 15 35 il a3 5+ sl
Leo¥ ooyl o YL ond (385 Jslons 5l plsySe Yoo g (Lol oad SBlo Joloms 5l 125 Se Yoo a0 )

1Folin-Ciocalteu's phenol



fra P09 Sk (655 55/ o 3 ol Sl Eloil (AT Lo TR (U] (09 S - (ode)

ol OV j3 laojlas Cls jlade wle 8L 5UT (slod j> adds Yo g o bglswe a4 (Jolie p3) DPPH as s

L Adpph 9 Asample UT ).) 45 JA] Cuwd )J) J9.A)3 lJ ‘5’]..\.4.“5‘@)] LAAJ[}B .Lo).) ..\J.))f Laj‘)é Ja)l.uo Al JJLM ).)
.(Pripdeevech & Machan, 2011) ¢l DPPH oo g diges ojlac 5l ool Cawd 1 (6y95 Wl e cud 5
u';l“\““g‘u*’i g,u.n.:é loyd = 100*( Adpph 0~ Asample)/Adpph 0

g 3L g (g WL

Yo wiBd Ve il o b 8Ll ghes b g jhate O yid e VO 4 sl p)5 A ade oylas glyscil (olp
5 bglse 15515 19,0 bl Uil 12 oo Yo 5 lind mads 590 (65 Jsbre 52l oo Yo bojlas 1 2 o
F 9 ST ael il e Vg o sojlae il o VI B Jgloxo g Jgilio 9 595155 (oYL 6 yud o Y51 AJgloce
Ol ragiby Sl SaS 4y jiogil YA zgo Jsb B g A (glaJglons e 1035 ags Joilio 5 jlae o 2l L
@ G5 i i e 4B g A Ll 13 a5 405 anulre ) b oS ) umagy 5 9 (YL e 5 35
.(Mahanta & Baruah, 1992) xzwa B g A cla Jglxe jl osel cows

o> 9031
Obxid 3 5 (395 olw (sl )5 VA jlade 5 plosil slo 0> (B590] L)l oS 4 18 Jgame o (o))
g 4330 A sgae 4y o (glod &S loswior Ol (] 4 g A iy sl iz 5l sl o (215 pogasce
@BV 50 Glo d Cudy A gl AblS s )d g d8lsl cobuw sl sl B b g Ja}wdl% Sy 0wy
iyl 5 48 pogaze dlly 3)lg wley (s B b 5 a5 09y 4 (sl (iS00 5l Jol 0 las s S 0
ISIRI, 2001; ISIRI, 2013; ISIRI, ) 15 plogl 3,5kl g, s 4lis 5 o)lae jhac o pab o5, sl ,lls

(2014
g sbasl

aw 3 (ShnS] 5l clled o> 33 A1) (wyp 3y90 (S Sl Sl pis 45 3 i b 03l wibyly 4555 gl

wilo gl &S b SRy Chas » silualy (295 9 885 Sl ortmes sl J3Gine b 5 Gl Ol il e
Culled dopd g gl 4 el Cawd asld o o4 o8 0 Cuiby gl blate Sl b sxe ol
Slogr s dre Slao dad (> (ilwsls (ogy > cudldy ooy bilite 1 agy Jls e (S Slao ady (> o SlawnS]
Josine 35 g jlitel gsaree 5 S|l lled (pomg)l (M5 a0 ) (silisly hgy 3 oy Jilie
Clld dopy o ey s Slao den p (Giluly (Be) 8y 0 Culby ploj wlBaw flite Jlas)S

A5 gxe Sl ]
R )

9 (V JS8) pliasls g jleg il Juad )d bl 18 (o J o sl sla jd (Muo)d </A) (gL Jlade (p i
Sl e Sl 08y 53 duglie a3 sialin oy Jab > @Y g RSl 15) 9 o s sl 53 o Hlake o yieS

1Product- Oriented Testing



VFeF qoguw 6ylass ojlgz g oloely 6,90 oolp] ULl pole 4yl AR

223D (oo ol Sl g2 33L g 5l I i Gl Jad jd cuw (sl glgil (pgMLS g0 RIS 1) 45 (g MELS

” /\
0/4 /\

0/2 7 /\\\ ° 0/2 / o
e

RIS o ys
2
iy

RS wo o

0 0
s Ol b Je Ol b
e — S — e S — S5
S o ol S Ll ol oS s ok oSl el

(Geios sloaly rpia) cudlsy Jund dw p> g g caslS a5l 5l o aslo (sl glgil ) oMol @l puis Y JSS

O g
B AYY) ouomng)ss Jlade oy pidin cdld gy Juad dus yo 50 GBS o8, 5l ol adlus o S w9 S 5,) ol (gl
o0l didluw Sl ol (sl 55 (1o )d A/AF) (yomg )l jlade oy s gy o8, o (Y JSS) cuol aily 1) (VV/+Q
W5 043D Aoy O/AY B F/AD diols b zudY 18y 13 0190 5 jaw (gl )0 pomngy 0 jlade p kS .000,5 odaline Hlas o
oanldo ;503 Jad 93 jl yidin Jlaz 53 9 jaw s 5l jdi ol sl )3 @Y o3 I iy GBS 08 53 (o5 lade

12 G@y 12
10 = 10 —
a a
N N
s s \_’—
g) 4 :}) 4
) )
0 0
S Oliawl b e Ol b
e — S | S5 | o
S s ok oS L ol s o ok oS ol

(Geis sloaly rpuia) cuslyy Jund dw ;D Y g Casls plB)] 5l osds aisl (gl glgl 15 g 5 Sl I JSWS

R DR
Sl jlas Coms & a5y YL )3 (bl > Y () § RS 08 jlodd adls g G g je gl > LS oyl
Bl o)la o slocsly 20 45y (YL ) S ol b ladigel o 5l gy (F SE) 25 sanlie S0
w8y 0 oadle cploly Lo bayless ool ol 3l isly GLiS 1y oo )i dr oMol Cuns (p S yolS 90 5o 3l o



m N0 g e (55 (9w 3 ol Sl El) (S slo T g (AU (AARg3 - (ole)

4 sl 08 )3 ol sl aS sla yasls .l 039 bajlo ple I it gw i ow ol s g e Juad > «ailS
5 odnlie Y 08y 1 VL oS Sl £95 50 o5

0/12 0/12
3 0/1 (ccatd % 0/1

%)/os /\ %0/08 A

06 /06 // \
A

i3 3

;5;)/04 3 «'f/OA / \

gp/oz 7 %J/oz

Sl

0 0
sle Ol b s Ol »b
— e — S — e S o e S| e
S s ol oSl el S ol oSl el

(Geios (sloaisly o) Codls p Juad dw > g g casls a5l 5l oasaiblo (b gl 15 pomng ) 4 g ML Cond @l s F JSWS

J5 JBh

Sael > <l 68y 5l e sl Ol S e g (203 VAIYY) Jlag o S 08 ) o gl o Sy e (i
sl (sl g iy Juad dw pa ) zaY o8 5l osd 4l (WSl sl (sl (0 JS5) del Caunddy (o310 /YY)
FEh o (92 YL 0Ly bajles o3l I iols (i Ty Bl Glise cnpie gl cutly )3 LSS 08 S 5)
D2 (g S e £ 9 LSl 03) 0 9 )l sl

20 20

=Y g
15 K 15

L ey
=
o
L ey
[
o

5 5
0 0
sle Ol wb sle Ol b
O S e — G | S ]
e o S Ll ol s ok Sl ol

(Gudoss sloaidls tpuie) Cublyy Juad dus )3 Y g CdlS a1 5l ond b lo (gl glgl > B L ol yuss O JSWi

SIS 1T culled
L ylas s 4 s (6 imls 45y 53 ) 93y 5 il Ao 53 LS5l olows gl T 5T Cllad i ki 5|

A o lie



VFeF qoguw 6ylass ojlgz g oloely 6,90 oolp] ULl pole 4yl Fry

t
;
:

80

[e)
o

D
o

3T cdlxd o

N

o
Sloas 5

N

o

S (BT Cdled o o
oy
o

N
o

0 0
Sl bl wb Je Ol wb
S T S e S e T S
N Sl ol e oS ol

(3605 (sloessly uio) cailsy b a3 Y g a8 o)) 31 o 4l (sl gl 5 (Tl Colleb s S S

> O sl & godo

9 o oSl Gl (V JS) 25 edabiie oo Juad ) 9 L3S 08 Sl ond bl (slasly )3 (g jlitel o il
oS8yl ol (sla 5> (s jlatel (3108 N3350 )1)55 50 63V (g flitel Sl ol 5 jrw (g Fisw Sl A s ol
Jloel ©ad g ailS' 08, )5 JB L (liee (990 Vb 9800 03 jualy Juad )3 gaY 08) (S Jow 9 (S 9
P > (P5b Syt 3l 5 (ommg)lS 9 (n9YL) (pgmslienS SV gae (il cage (o S b9y LHle
b 4 G Ll o o Fow sl ) ngMBLS e (139 YL (AJS) A5 05y (pl Sl oad aib L Sw (gl 03,8
ol oo pl Lgo S0yl s

25 25
oY kbl
i 20 - i 20 —
Yos — Yos
9 10 D 10 —
Y. Y
0 0
sle Ol b sle Ol b
— S e — S —_—Ee — S e
ol S el S s ol oS ol

(Gudoss sloaibly tpuie) Codlyyy Juad dus )> guaY g CadlS 13, 93 5l o adlu sl glgil )3 (oo el Slpuis Y JSS



fry IR0 g Ced 555 (9 e 3 ol sl El1 (AT S0 T 9 (S (B9S2 — (ode)

- - '-4
ol (sl (S5 S Sl oS o Sl 1 & g & Sl ) GBI 03 lord als sl el s sla Sy dmlie A JSS
(3e5 slaaidly sxie) (S 5] oo Sl 9 (o T(ow

-

08) 93 3 Jew S )3 9 Cn i Ll g )l Cubla Juad > BB (68 (g (e olew sla ) (YIS ke
Oljee 422 5 Cuwl b poolS awlinsST Jols ML .0 sdalive Jlade oy yieS & Juad Cpl > Y 5 asls
(OWUOT, 2014) 39 anlgs st 3 bl cygmoliuns] §1 Juols @l 5 s olSal bl jidr sl v > Jib
b bl Juad 5> s (g YLS Olpes S 80 e Jolge 1 o Silossle g9 9 cudliy Juad o8 pogde
i Ltalsél Jale 395 48 (Hara, 2001) b e LisliEl s Sy 5 W by 3ih o olidg) celo slas i3l
JWd 4 g 5lansS1J8 Ly o 31 codled B g (6 3T ALl b o (sl Ag5 55 05 nlgs o Al (sl 5 (gl
e S 4 o8 Ly (pgrolinusT | Jols ¥ gmnme (S0 5 (29Ml5 ke o S8 L (ygrusli 28Ty Cibgs ]
9 4ndl> yim puo CEpiin o Ji3y grlieanST STy S0 slo S 0ad Jlasl (il Gl s 4 (o S o0
Do o odaldio Lyiul38l oMol Hlade )

oL ) womng) 5 jlade cp it Cudlop Juad dw jp > GBS 08 jl o aidles (o Sigw g ) ol Sl>
b w8y oy ik Jhde (BTG cplply cites 85055 s JB 5l o ey Y gae lappomng) 5
5 Joge > LS 5 aomng)l5 Al s 4 b odmlio obw (Sl 53 0309 4 (it (omg) S (LSS 03)
DB o sl e sl o S5 ol 5 iy asluwgtl dotiyy day)Slo ly Jto Jslite ©lS 5 5l (gl
g oo 0aaldie ju o sl D S5 ped 4 (OwuOr, 2014) w55 LSS ¢ Ag5 50 amelienST as1)3 5

Ol & g MLT S al8l 9o 398 sla )3 eyl (RS L g (g YLS il 8l cge & ole ya
ol ORIl cage (oo (Fgw olow sla 3 (gMLS Jlade (1392 YU g Juw sl )3 o)l e (g b 235 (o0
5 5325 4 SIS 05,55 ol (sl S sl L el o g ol (5l 5 Sl o (sl 3 S L
V jles CudS Lok sl 53 o)l 4 (pgMLT S (e A8 odalie g o) 5l VL (e Sew Sl 95
Oladss gl Wb o il Cawd cpl g yiin gilwsls )0 amlinsTanld loj ax o cwl VWY UV o
glate ST i3 L oo 3l cdlad e g b byl o diay ygmnliunS aio lej e Rahman et al, (2020)



VFeF qoguw 6ylass ojlgz g oloely 6,90 oolp] ULl pole 4yl Fre

Ve gyl 4 pgMLS s (e Jpa> Sl S (o T b 53 QoS ploj Gde &S0 4
o)l5S > (Tufekel & Glner, 1997) cuwl oads (5,155 azds A+ a8’ 5 sl> 3 o (Owuor & Obanda, 1998) «a.é>
O (Ve 4 ) 39 ) pomog )l A gL Cans (p YL 5 MBS lise oy i Rahman et al, (2020)
D92 )ly55 1 Soxid b o ying ) odd 4l (sl g dol s 4y s G (Sl (gl 4B

9 peldl (B s ) Ly laulpd 3 b odalie job g )l 3 S 08y Jew sl > B e (it
@ils 18y JB L e (139 YU a0 68y 93 ol 53 8L e Gl carge Sy Jelgs wuily Cy e
auolde L Karori et al (2014) .ules 356 1) w5 oo &9 0329 4 olw gl> Adgs (gl 08, opl (29 cuwlite Wlg5 oo
Cullad g JS a8l o JS JB jlde (o p o5 0,8 ()1 (alS sl pB)) ) o g ol 5 e sl £ 90
OIS Cizmen 392 o Sl 53 (o) g (g MLT eyt oS (b 50 A oamliie fuw sla 3 ST ]
ol 0393 15 sime sl pB)l Sliowdion Cluogas (D Goles a5 Wdges

Ol bjlog plo & Cuns (63568 Sl 8l Cllad 085 93 50 5 cutlyyy laglej den > WSl ol (sl>
Karori (2007) .53, ,13,68 52 355 (658 Sl o cllab | a8 S8 Ly g (0gMol5 8o b sl g5 (ol 01
e Yl U oo sl S 235 )15 sl gl o Sl cdled g b jlade auglis L et al
gt oSl el > ol psd Y eslIS g og SlaesT il clld o U5 S (s
e Jpamo g5 ol )3 1y (o1l uuadlty 02 4 091 g 5 5 29M 51 2Vl okaus (55l ol gl
s 6yl ol (slo 13T JISGaly G 38 4 olw (sl (syoly3 Job 55 ba poslS b g ol Lolazsl des a4

@ B an] e 3939 4 ol sla a3 b gmwlienST 1 a8 gMols wluS 5 S canl o3l ol He (2017)
15 slogSIse ol 5 (S g 3yl 1) DDPH JISGal, (0,5 (osels Ul g 0302 31T (sla SIS0, colled lao
L M85 iilo Lo yeeesg )5 (03909,8  (lbicmsl slae 5 alisier 10 Cllab g o igumo i )3 39250 SIS0,
Wi go a8 Jlai )3 (598 SlunST (5l Jelge plsis 4 425 50 by ol Ll SlapsT (5T olss s &
(KOCh, 2020) 55,15 (£ 5208 Jlpms Ceallad b MBS |y Loy |y duglin o

Lol 2392 )l3)98 2 (6 5V (g jliel ol g o (g Gow Slo Conmd 0l g Juw WS G)] Slo gR cnl
don )l I o diow ol b o5 sk @ g cale gy 93 nl 0 SiS Gl b W 4 L olis ol
steme oO8utlojl () liire (3locsly whumm 513505 canS 03 9 12 ) (5 5V Sliel (sly b > 4y o Sluogas
b el bad 3; (W Sow J) s S ol laa) (595 9 (S & 2959 31 S8 Sy odiS 33) (959, 4
Adn 513095 (o Slal (VL Sl BT 08y sl 3 ooy 4 Sl g5 cnl 9 09 YL Sl

OS] Y gase (il 38l carge (oo Siew B9y 2 pille Jloel a9 LB 08 53 S8 (lise (1992 YU
P 3 (ol S5)) jaw S5y ad o) ol jl o aiBlo o (Sla 03,583 ) Cangllae pie g (Lomng) S 9 (oY)
335 4 olo o 3y 4 45D byl g conl 05 e o5 8 by IS o g oIS (lyiome b B (e sl 035
0S5 b e o 3 35 e bl b JgigME g by MBS 352y dlawly 4 sl 53 3)5 Ty 9 398 (o e
5 ol Jio awlgiel I pam g 18lS o] LS 0wl 500 JlgMe cluS 5 g ool Jlade s 4 Wil e

1Epigallocatechin gallate
2Rotorvane

3Googie

4Flavonol compands



FYo OR0 5 el (605 (9 )/ w5 obew sl E15I] RS Gl Sh19 (U (Mg Sy — (code)

O Splgizel d2g BB & s cly 3 BT L ologl oo L3 o sly 03,5 3 (S st il 0 Y]
(Chaturvedula & Prakash, 2011) casl (g

g ) () S o0 2bml 50,8 & Blatie (26,0 S5 (o)l 9 gL S 5 90 ol (sly 03,57 p3
g 5 5 0 ol ol cly 2 al)d 5 &5 Jgib LS 5 9 A8 Sy coeBign <o )lS Sl o 4o Y g
S 53 ol TSy (oSl )3 (o)l & (pids S Jlo 2335 (oSSl il (00 My oo 008 bl >
ot S, 5 Conl S5 sy (Bl ) 4 0dd Ard sl A8l yide Cond (pl a2 ol Jee S5 by
5 At S pab Jouwo YIS (6l Sy gyl (sloJigM ol (gl 1> 3L CudS o sly Gl (Ko ]
Y1 53059015 15l 0 Y (ela Mol 35y Jnles 5 el w3l azils g yaS SYE claJgigdh ol
(Chaturvedula & Prakash, 2011) s olus (sl> )3 (S Joime &Y gig0 (paMLS L

S 5 A

Slas )3 ey b Shg (WSU) L b ) b g9 5l b Bro ils 48 5l oad asle obuw b
4 Cond JB L 5 ST ] clled 2o )d ¢ pomng )5 4 paMBLS Cons ¢ paMBLS e ¢ s Slitel I pel S
S sl Shg a5l 68y 93 v 0 i F o Gl od aBle Gl £g 93 o yd Db LS maY 68) ol sl
2 b opl 908 S gyt jliel WSl oad sl sl gyall Jlas I Lol g LSl sl ) e (lewdon
PRl olide 3 (S5 5 935y b £55 ol pate ilwisly Ul 352y pas > 4 o S b yalls
sk gy ol W Sl (g walyd 4 byyie o Jw sbw b Mg lp Y g @I 18, 9> (plplh g
.)93 A».tb]? WL.A

Slds 58 93 5l oud &bl s sly STl e & 3 G oo sl W (sl 08) 90 dunlie
P> aldy 5y 55 glad > 4 08) 93 32 3 (e (S sk I S8 e Sla 3)lge Jidi 3 Lol )]0 (gl e
olPl cage sl gy ol ) sl G (A8 Sh) g Iy (e Sl i Sl @ Cund G jlitel Sl 08
Eye Al s Sl 3 45 0nd (mag) 5 M Wile () S8 4 ol s 9 B Ggmlipns] IS
20,5 oo

&bo
«$529kiS (90l pid sl (sloi)y (VWAR) (B comslBrno 9 (1D9)55 c(sons 0 ¢(sB9)95 ¢9)SI3 ¢ e (obold o 00 )92

259 s NI oad Mol Tl (Byre 5 sl Fp STE CBl Gl S ST (WWAY). Gle (oM
Mo d=-YV-YV-Y: Cgpan o)l.o.,.ﬁ L;;LD.».QDU

01Suimg3y UL pole Cliiog dugo Al o8, (sly (5)I5PL 5 (g3Lodlil 155 (AR 5hg8 e9, Ko 5. g ¢ 0D
<l

0.Suing sy - SLEl pole Gl dusge -zudY 15— sl (6)135pL 5 (gilalil U315 (WAR) . 59558 5y 5. ] ypem ¢ oD
1

1Umami taste
2Theanine
3Serine
4Pheophytin



VFe qoguw 6ylass o jlgz g oloety 8,50 o/t (FLLl pyle 4yl ALe

OF A D)wa}. u.:[w} (I’L///C!L’J tUL.u}J W(J"ﬂ) — JB (\\“A') U‘)"‘ (o ulﬁ.wu 9 .))I.blwl A go

IS lade st Jol Cuomd ) solaid] slge (655 05l0l — olow 5 o sla L(VWAD) .ol pl mio Clasdsds 3 lubis] duwwle

NVEA o)los. ai] (olo iy g lo (Siag — jew (sl L(MYAY) L o)lp) ixio Slading g 3)uikiol dunnge

REFERENSES

Azadi, G. R., Porhagho, F., Shokrgozar, S. A., Roofigari Haghighat, Sh., ... (2020) Tea Handbook.
Publication of agricultural education, Tehran (In Persian).

Bhuyan, L. P., Borah, P., Sabhapondit, S., Gogoi, R., & Bhattacharyya, P. (2015). Spatial variability
of theaflavins and thearubigins fractions and their impact on black tea quality. Journal of Food
Science and Technology, 52(12), 7984-7993.

Chaturvedula, V. & Prakash, I. (2011). The aroma, taste, color and bioactive constituents of tea.
Journal of Medicinal Plants Research, 5(11), 2110-2124,

Chen, J., Wang, P., Xia, Y., Xu, M., & Pei, S. (2005). Genetic diversity and differentiation of
Camellia sinensis L. (cultivated tea) and its wild relatives in Yunnan province of China,
revealed by morphology, biochemistry and allozyme studies. Genetic Resources and Crop
Evolution. 52, 41-52.

Gholami, M. (2017). Clone selection for choosing the best tea plants and introducing modified
clones. The final report of the research project. Approved number: 88005-21-21-2 (In Persian).

Gholami, M. and Falakro, K. (2019a). The report on the release and naming of tea — Kashef Variety.
Horticultural Science Research Institute. Tea Research Institute. (In Persian).

Gholami, M. and Falakro, K. (2019b). Report on the release and naming of tea - Lahij Cultivar.
Horticultural Science Research Institute. Tea Research Institute. (In Persian).

Hara, Y. (2001). Green tea: health benefits and applications. CRC press.

He, H. F. (2017). Research progress on theaflavins: efficacy, formation, and preparation. Food
&Nutrition Research, 61(1), 1-9.

Institute of Standards and Industrial Research of Iran. (2001). Tea - Preparation of liquour for
organoleptic evaluation and testing. ISIRI Number: 5608. (In Persian).

Institute of Standards and Industrial Research of Iran. (2006). Green and black tea — Determination
of substances characteristic of green and black tea — Part 1: Content of total polyphenols in tea
— colorimetric method using Folin - Ciocalteu reagent. ISIRI Number: 8986-1. (In Persian).

Institute of Standards and Industrial Research of Iran. (2013). Black tea -Specifications and test
methods. ISIRI Number: 623. (In Persian).

Institute of Standards and Industrial Research of Iran. (2014). Green tea -Specifications and test
methods. ISIRI Number: 10768. (In Persian).

Karori, S. M., Wachira, F. N., Ngure, R. M., & Mireji, P. O. (2014). Polyphenolic composition and
antioxidant activity of Kenyan tea cultivars. Journal of Pharmacognosy and Phytochemistry,
3(4), 105-116.

Karori, S. M., Wachira, F. N., Wanyoko, J. K., & Ngure, R. M. (2007). Antioxidant capacity of
different types of tea products. African Journal of Biotechnology, 6(19), 2287-2296.

Koch, W. (2020). Theaflavins, thearubigins, and theasinensins. Handbook of dietary phytochemicals,
1-29. https://link.springer.com/content/pdf/10.1007/978-981-13-1745-3_20-1.pdf

Mahanta, P. & S.Baruah. (1992). Change in pigments and phenolics and their relationship with black
tea quality.Journal of Science Food Agriculture, 59, 21-26.

Ochanda, S. O., Wanyoko, J. K., Onyango, C. A., Faraj, A. K., & Kamunya, S. M. (2012). Screening
of suitable clones for Un-aerated tea production. African Journal of Horticultural Science, 6,
118-135.

Owuor, P. 0. (2018). Tea. In The Oxford Handbook of Food Fermentations.edited by Bamforth, C.
W. & Ward, R. E. Oxford Academic. Retrieved 19 June 2023.
https://doi.org/10.1093/oxfordhb/9780199742707.013.16.



https://doi.org/10.1093/oxfordhb/9780199742707.013.16

fry OlRR0 g Skl (645 59/ e 9 ol Sl EIH] AT (slo T3 (S (R3S - (oole)

Owuor, P. O., & Obanda, M. (1998). Effects of fermentation under enriched oxygen atmosphere on
clonal black tea aroma complex. Food Science and Technology International, 4(2), 136-139.

Owuor, P. O., & Obanda, M. (2001).Comparative responses in plain black tea quality parameters of
different tea clones to fermentation temperature and duration. Food Chemistry, 72(3), 319-327.

Owuor, P. O., Wachira, F. N., & Ng’etich, W. K. (2010). Influence of region of production on relative
clonal plain tea quality parameters in Kenya. Food Chemistry, 119(3), 1168-1174.

Prasanth, M. 1., Sivamaruthi, B. S., Chaiyasut, C., & Tencomnao, T. (2019). A review of the role of
green tea (Camellia sinensis) in antiphotoaging, stress resistance, neuroprotection, and
autophagy. Nutrients, 11(2), 474.

Pripdeevech, P. & Machan, T. (2011). Fingerprint of volatile flavour constituents and antioxidant
activities of teas from Thailand. Food Chemistry, 125, 797-802.

Rahman, M. M., Hossain, M. M., Das, R., & Ahmad, I. (2020). Changes in phytochemicals and
determination of optimum fermentation time during black tea manufacturing. Journal of
Scientific Research, 12(4), 657-664.

Tea Organization of Iran. (2023). Tea production and trade infographic. Retrieved June 21, 2023,
from:
https://irantea.org/fa/Details/9199/%D8%A7%DB%8C%D9%86%D9%81%D9%88% DA% A
F%D8%B1%D8%A7%D9%81-%D8%AA%D9%88%D9%84%DB%8C%D8%AF-
%D9%88-%D8%AA%D8%AC%D8%A7%D8%B1%D8%AA-
%DA%86%D8%A7%DB%8C-%D8%B3%D8%A7%D9%84-1400

Tifekci, M., & Guner, S. (1997). The determination of optimum fermentation time in Turkish black
tea manufacture. Food Chemistry, 60(1), 53-56.



