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Introduction: This study was performed to evaluate the different amounts of green tea
powder in the diet on the growth, survival and chemical composition of
Ctenopharyngodon idella muscle tissue.

Materials & Methods: 240 pieces of Amur juveniles with an average initial weight of
18.24+2.07 g was selected and after adaptation to the environment were selectively stored
in 12 tanks and 20 pieces in each tank. Four diets include treatment one (control diet 5%
binder), treatment two (1.5% green tea and 3.5% binder), treatment three (3% green tea
and 2% binder), treatment four (5% tea) Green) was prepared.

Results: The results showed that the highest amount of carbohydrates and fiber in
treatments 2 and 4 at 1.20+£0.14% and 0.14+0. 01 % were affected by green tea powder
and significantly more than the treatment. Was the control (P<0.05). The highest moisture
content in treatment 4 was 75.80£0.30 % and the lowest in treatment 1 (control) was
74.80+0.30, but the treatments were not significantly different (P <0.05). The highest
amount of protein and ash in treatment 1 (control) was 18.16+ 0.35% and 1.5+0.12 %,
respectively, that all treatments did not differ significantly (P<0.05). The highest growth
rate was related to treatment 1 (control) and amounted to 33.46+5.08 g and no significant
difference was observed in all treatments (P<0.05). Survival rate in two treatments 2 and
4 with a significant difference (P <0.05) that had the highest level of survival compared
to two treatments 1 (control) and 3.

Conclusion: In general, it can be concluded that adding green tea powder to the diet
increases the percentage of carbohydrates, fiber and survival.

* Corresponding Author’s email: mjkhodadadi@gmail.com
Received: 21 March 2021; Reviewed: 22 April 2021; Revised: 22 June 2021; Accepted: 24 July 2021
(DOI): 10.22034/AEJ.2021.289642.2553


mailto:mjkhodadadi@gmail.com

Journal of Animal Environment, Vol. 14, No. 2, Summer 2022 VY Ll oY splad A E Jlu gusila crnlouns cale woliliag

Ol 5 9 B (i) 59 2 I 0 > 33 Jaw L Ao T olaw (499 B (w1
(Ctenopharyngodon idella) ygoT o abas cél (o9 bows

Hilba o0l 1 F suliud G550

Sl Slsal oMol 5T 815510 Sl pal s Mt 55,8

ol Gl Dl
“w ¢ g

Pl dliae S oo S 5 g sl ) (g5) 2 2ME 0z 3 e sl oy alibes palie gy slaiesy aalllan cn) i atberd LS5
dlas

.45 alwl (Ctenopharyngodon idella) , 51 "
)
gty dmea b (5l 5l g s Ol 0 S VAIYEEY/ 0V gl )35 nSoln b el (oale daey ankad Yo sl tla oy g 30 g0 L,
| ol

29200 P

V/0) 55 Jlod (o ys © dals 0 2) SO e Jols ohdé 0 Jlga - 03 dalad Yo e a5 g e VY 3 gl
s e G gl 3 ©) Sl e €Ol o) ¥ g e (gl o )3 ) en e (ool o Y0 5 e (gl o 0
GVt Wyl ples 3 535 p 8 PY/ETHO) A lis 4 5 (AaL3) V jled & Bogype din) e 0 3V 657 51 lis il sl
33 4 ot |y sy prla o 3G oS (P[00 I imn ML £ 5 Y Jlos 55 43 sl ghzee (P> /4 0) s sdalie (g 15 nn
INEESON G a3 VY VE e £ 5 Y )l 53 0o e 9 Sk g0 ST olse St GBI T (dals) Ve
2 sk ol g (P[4 0) 035 dals Jlo ) 5t (s oo s 3 4B B e s o G o Aoy
e SV oaly L Lo el 651 o ps VE/A v Y0 ey (Aale) ) Jlas )3 o oS 5 Ao ps VOIA £ /¥ o paey £ 5l
Lo 3 VO£ [VY 5 ao 3 YAINTE [P0 g pasy 5 o (Aals) Y jlas 43 o8 ST 5 s ) jom et -(P> o[+ 0) Azl
(P> o) azilas gyl gnn Vel oa U L jlos plo3 o7 35

sy 5 e (Olyen S Ao ) ) bl 0 53 s Sy 25 029 & 2B F ams ol S sbay S A 5 Ly

5

.brw

il mjkhodadadi@gmail.com :J sicws saiw 5 (b 5 3 cary 3

VEo s alase Y igh pdy B AN e 58 Y tdlal B Ve cndigaaa sl ¥ igogls fuuB Vs a8 Y el e 7,6
(DOI): 10.22034/AEJ.2021.289642.2553


mailto:%20mahdavejavad60@yahoo.com
mailto:%20mahdavejavad60@yahoo.com

Khodadadi and Hayati

‘o() J..:LQAGA &J;Lﬂb u».;l)s\ L9 OM‘SJLJ).SL) )913 u...mlf u.:l.:
oSt o wlgd oamoylis (605 jlwy doled iz pee ()
Cumols g Sledlad Sl o o g a5 (Swijlosl ol junnd
A ol o gl gy sl slagnly o Sl esd sanSl
RSN PEICHEINN { T K SRR SV SCHNTA L SRR aAR ¢
Pl oo GoEsn 5 Sl GbyeSl (G sleasls
5 59 s axlis 9 (VY \F) (Cyprinus carpio) Jyess 5.5
(VA) (Amatitlania nigrofasciata) (s ,>,55 oydles 2le golS
S P e g e Sl Plaarg b lplo eSS
S 85 bl ol 50 550l ale Cosal 5 Ll il ol
@i il g wibioe (2leS Olale (B9 50 e sladssS S
SrSolul Guiow cpl Bas (V) o)l poye ol jo owlie
alas cdly ool )S g fuS L (ugh, oy e 0 Ol

WAl oo o sl iz olaw 4 ax g b alo )

i g) 9 lge
Ctenophayngodon ) gl csleazsae Y+ Ll i3 ol y
38 S bl 55 5l e SVAVEEY/ Y 559 Sk L (idella
O 5 eSS DS 35 e 4 g sl el Gl gl
gty lele gilule, il eols Jlml of5l ol&asls oL !
Sogo Grw) Yoo b e e sae Vool 4 g dolas SLlS
599 )55 Y s Jlogs o g Lot T ol Galosl cnl e ndy
VE 9 VY A Slelo ;0 5 cws Ojgod jg, b o LY eolis
J3e] oploazs 43355 5 ooliuls yge o0bel 6y a2, plel
2 elys o5 Sypoh aS Gl 5wl 005050 e g0 DI L
oy &5 Ol ol gt ad il o 4 Jaisge slado s
Nl Dyget slz o w0 BB ho b sloepz 05S poks
S shS 30 5 V) s slz 139 00 )0 VD Y Jles w00 Jho
O F Jlad (p55kS 0 25 V) s Gz o oo VA Jles
ly (V) Sad angd (p SokS 55 £)5 00) s bz j098 o)
oo 0,5 0 aali Jles 4 LS 5 65l e o Gl
036 anl Ky 5D wd Lol wil yio ol 65 gl 4 puiS
Joe S5 cnl Jloss o loo e sl (V) (3 oslinn] (535
o dp S okS )0 janl 0,5 00) oo jho (aald) ) el
Vo) aom ¥ L p,5sls 5o janb o8 YO) woys V0 Y
Say 0y (il WB) oy BT Jled ((p,SlS jo junl e S
%9 S oadodls joue SBSE > I anl b pad bl
5 s 5] Wi oole] a5 glaoem s (g loaSs Jlaky

A

| FEQUPRIKIREN

dndde

Ctenopharyngodon idella _ole oU L jlg>cale ;0.5 ol

aslis g0l (5,5l b aS el Cyprinidae ;lale 5.8 0815l ;|
oleale 51 (S plstear s et o pleals 5l aisT il (1) 955 o
Plo 23les sl LS Sl oaiS 5SS 5 (050w
Ghysn <oz Olpl & Ble 59,58 588 INYFD Jlo jo 5]
ol 5l 5 el JloalS (gt Lulul alo ol (F) il s
sl slopssidly I 0T (aleaz 5,¥ Ll S (o 4335 3
4 3ol sale (b5 Ll 50 08 o eslinl 13 lsiea,
() slaails Horly (Dlhge Jolds a5 3 pdy oo ) (e5ran lis
ol S ol ol (1) wilioe ey QLS 9 oy lae
CodeS Jedsa Lol wodgy (sel ailsog) oz 5 S 0 2Le
9 LJLE (ploj adgle (el g g p ) ZudisS Cgfre Jlonm
i lazl g Aoy e (oled 0 Sglgm D jgeds Ly,
ale>3l Camellia sinensis cole ol L o s> (F) ol
(Sedgs Oygot Ygane a5 wilipe pludl bwgi (S lalS
5 M8k (Gardgl Geesd Gl Sl G e sy ogde Bpan
Sl @bl o aSenl popdle jow la ol Jle )3 Spanp
e Ve oy Slelis)] jo Wlgs oo S 00, 0,5 slso 5
(28 ol SLaS 5 el e sl el 0 5 )y gl
OenSI T (58 oS 5 ol & ol Ui 5 JSS5d
slaBool, 3l 5ls oo (o2 Oliee Bad> 4 9 Wgdsoogmns
A0) 55,5 oo Ay g sliy iol38l Eacly g 00503 (5,5 ol oy jo ol
5 b L ln Jelse o ioasls 5l (K bS] T
Bl oo NS STl 9 055 (59 g s o sla sk L
S5l DNA (55, ks slyslaansil a3 ) s sl
B s g 0dd B)l5S e Cagll Sel jew by S s
% 5l 095 (Rl g Slae e o el (o pgen
JoredS g9, &5 ol Joidhdo oV hls o (slz 095 o0
3 095 ool a5 ooy IS5l Lawdly (slatatisnsnd Ol g
e S () gbioe sk )3 ()2 Cgm i Sl Sl
Sy eSS greno Slge gl dlge Jed I g0l g5l
ST sl S sl 08 ol oo Slgo otz Olgo
e (5 tnn Slyn ) S ity s s
e Sl S ojlas (V) abbioe jlals g Jlame DloS 5
g oxd (2L Sh ols als el g Conl (09,Suens SIST 6l
OO ousia slagtaghy 50 (A) wlei(oo SoS eliy (Al &
5 atlse mSennd S Gl o sl 5 oSl o0



Journal of Animal Environment, VVol. 14, No. 2, Summer 2022

g oS le ax 0 MO ol L 591 O9pe el £V S
Fibertec 2010 oSiws S 4y ;08 (lie (6,505l o plox!
O DS 51 Olyjaee S (6 pwSoslail.cd 5 )00 foss tecator
YY) Sl Cawdds b 9 (NFE) @55l 18 Slge 5l Jol> (65,
Sl gl S gaddllaes 9o plale (o G fage sla Ll
059 Uiml38l o yo (Body Weight increase) yjg sial38 Jolis Loyl
49516 «(Length Gain) Jgb zol58l (Percentage Weight Gain)
al39, 039 ol ol ¢ Bl <o o (Condition factor) cossg
o »o «(Feed Conversation Ratio) li¢ Lo <o o (DGR)
«(Feed intake) 3 ,ac S1,s>(Specific Growth Ratio) e}, 99
—i 54 BR) Wy s ys 4 (Feed efficiency) (as,0) lae o118
(Y0 YF) Wl acwlna V) 9 ) ) (sloabal, oS o

adsl G3s - 2l s = o 0js 1P ekl

bogio - (p5) 26 09 awgie = (9 GRIP ey (Y alal)
(p5) adgl (39 Lawgia Ve v (p)5) sl (33

© (el asl Jsb ouSiles = oy Jsbo Gl H(F alad)
(osiils) adgl Jsb (Sibs

ez Js) ¥ 2 (1)) (ale ()39 = g el (Falal)
Voo x (Gusle

~ ) Jsbo = Ve x (09 (e i = (Bl s B alal)
(e

bgio - (p)5) @l 09 Lawgie = alis; 0j9 (RIB1F alal)
D9 gy ol = (p)5) gl 15

T (p)5) 0ol 00,95 slae Hlade = SI3 has oyl (Y akal))
(55 o 9 GRIF

adgl 09 = () gl 039) LN = ohy wd) o po (A alal)
Voo x Ghygp slys, olasi + (p,5)

Sl 4 oals 00,55 lae S SV dras Sl (A dlal))
(sl 039 2l 039) F Paan sl Sl x (aleya

e B39+ (05) (e by bl = T 1 LIS () - alal)
Voo x (p,5) oo 08,95

+ Sioleyl obL o lale aso olaws = 7 Wy wusyo :(V) alaly)

Voo x ‘J,';kgl/a)'] sl yo Hlals azy olaxs

AY a5 SPSS l58le 5 51 eolatl b osls Judox o 4y 520
W5, uibly BT 51 Wsesls uSKles g YooV aseus Excel
oSals an)"—l 5 (P=+/+0) wo,0 0 lowbl xlaw )5 (ANOVA)
0,5 e (Dancans Multiple Rang Tests)

£50

0,90 sl g ol i) Sllee (YY) Wog s SLlS
Gl jebar 1) (ol due B-F jslaternay (235 ploxil o3, 7
o ) Mz Jobo o0 il Jslo (S Jsb 5 05,5 i
slag 0,8 ol sl g olacl g aid T ol 1) ole 0y 39 9
Y Shgs has o) slel plo b g ool oy & g0 solituls ge
(G29) B 0loml 3 el (BT) T4 085 1,318 151 o e
ST ized ool 008 )58 ) ooz 50 ()] SleS 5 o5 0l s
obole 485 gl jew lo it Folaw b oolaiul 8,50 0
Sl 3l B 5, S 0,90 slel Ho cwl sals SIIY Jga o
5 o Cudls y oledzn sue O SSU jo 5l o a5 plosl 4 dss
WSJJ)JLTLgl).’5C).>L;()Laﬁao)flbl)uTw;

A8 oyl olislesl 4 (loows

0595 Job 50 0olisuld yg0 (s jlowd (2 15E 0z FILTH Jguxr
o395 395 7

Olaade S (2 een ek sl

5 Los
(0o ,9) (dod) (o) (dwoyd)  (wwoyo)
ARV AINA O/ AYA VWY (dali) )
\YIA VYO ta/¢ a/ay ARIA Y
VYN \YIY 4/ any YN Y
VA \YIY Ay ar-f YN ¥

Tobow b Gudizxd (! 50 oolaiwld y90 0 > )..JbT ¥ Jous

slas -
_ sode Mol (a=1g) 301 G,
Y ol
.. Gross Energy A LS) (555!
(GE) (5 5kS »
VEEY Gross Protein (30,2) e Y
(Cp) p) =9
fY Total Fat (EE) (d2,0) o2 Y
\VEY Mineral (ASH) (do,y0) (Sonn dlge ¥
\ Phosphorus (P) (0o )3) o I
FEY Gross Fiber (CF) (2 0) yusd 4
oY Wet (W) (2o 0)Cush Al
oy Hydrocarbon Slyoeng S A
(Dc) (M)o)

oz gyl g(Kjeldahl) JIaLS g, 51 5usSg (5 S olul
SSolal gly o ploxl dliS g g, 51 51 Pl 51 eolasul b
SopSdloys8 U2l jo celu ) Goedy bediges S e

4 bdiges cugb, .| Slgizme (5 uSoslail aials eols &)l >



Khodadadi and Hayati

sonyse Jled ¥ oo IS Jsb a3l 050 50 9 (P<e/20) 00
P<ef0) 0l oanlive (g lo sine BT T 5 ¥ OV ((wald) )
s3ol ole slis 5 0y sloarls (:Sle annlin @ by o gl
Slo oo DSz ¥ g VoV (aald) V o) 090 jlos ¥ oo

O JS8) (Y Jguz) (P>+/+0) wuid oaslice

| FEQUPRIKIREN

i
595 o8 VAYFRY/-Y 5o £9,.0 10 labe o35 Sk
YY T80/ AaL pl s 9(a0li) V jlasas bog o oy lsee 3V
Kot ¥ 53 il o ol (lis i ol 5l Jeol> lis 0.
ais oanlice (gylo cme WS F o ¥ O ((ali) V pwy 0 0 50
ssalic (sl ine DS Ll 5 adsl (35 o Ll w(P>+1-0)

D995 099 31 Ly (Ctenopharyngodon idella) ygol oolo (SE puSiluo) wivy slo sl p 210& 0 40 by o3 g juw Sl JUCITI S PR

Fole ¥l ALY (wal2) ) )l b as s
YY/YAXY/VYa YY/\VEY/YYa Yy/avtya YY/fr2H/-Aa 5 2l o) bwsise
V¥/p0%- VoA VEVYE-/-a VT £ TER VEIDAE/5¥a (,5) S Jsb Lagie
VEFaEY/VYa \¥/ATEY/ARE \Y/a0EY/508 \0/00%D/Y5A g il
AYIBA%Y)Y -2 VAFTEYVAR VA/AALO/A-2 Y - £AN AR 35 L3l ao s

YYE-N YYE-NA YYE-NR AYOE-/-va Wl S3e il
YRENRY \eetela YR rRY VY -£e/-0a Condg Sl
ARVA RS- AVARRY-] \+/-Vx./aYa V-/YARY/ONA V+/-YEY/AYa Eran Sl
YIYY/Fva Vig-E-/Ya Yiyet./fra Y/y-£-/¥Ya e bas oo
VAR ERYARY:] Vifox-/N-a \/f-£-/-vVa \IYox-/-9a 05y Sy ey
VF/IYARYYPA VE/YYEY/-Ya VF/XYELV-Q Vo/avEY/vaa lae oI5
YY-/AYEVY/FVa YYAYYEA/AAQ YYYNAYE\Y/P0a YYAASEVA/FYQ S oo

Vojles 5o Cagby Ol (S 9 ey YOIA Y L il
plod ;o Cagb, do o 0g do 0 YF/A £ /Y lieds ¢ (Qall)
(P>+1+0) cilss (g lo cme B (adglaiged) 4ol Loni Lo lons
NN Ll g ¥l 5o 8 Gl ioie (O JSD)
TeAze [N liedr 5 (L) ) jlae )9 58 Gliee 2 S 9 S y0
adgl s LY oV daali) V lo,les 1o 10d do )0 09 vy
Ol g P</+0) iy (5,0 sme IS (adgldiged)
(F JSS) P>+ 0) cuilad (adgl aiges) adsl Jlad b (s lo sxe
WY o2 VY Gliedr oV Lo )0 ShawessS (Gl (n i
5 (adsl wiged) adgl Jlos ;5 Shiaemsr S (i (S 5 2o
plas jo Gljaeg S doy el Cawddy do s < /YOE-/-Q
(P 0) cusls o sixe BB (adgl digas) adsl Lo Lo Lo
(P<e /o 0) azisls (g )lo s BB (aalis) ) jlous b Lo Lo plas g

(Y USs)

55

(P<+/+0) ‘.\J)L).} 6)“)6.‘“ usLa.l L5)L‘] )]m)l @, b, c) loL;A.m d3)> (5‘)‘9 Lg\.agaia)

09 Oliee (5 G aS 0lo Glis Gadoi (ol 5l Jol> gl

Ol S 9 o YANEEYD iy (ali) VL o
Qo 09 do,d VYIAYEFAL Ll o F jles 4y by e (ptig
Sl BB (adgl dgad) adgl Lows b o jlas plod yo (g
Vs 50 ey Oliee Oepiiem (F JSE) (P>e/+0) cunlas
DS 9 auo, FIAYEND liwed (adgl aiges) adsl o (dals)
g doyd FIFFEN b pl g ¥ e @ bgrye 0z Ol
Al adgl Lad LY 5 ¥ (ald) Vo slojles [0 oy do)o
(adgl wgad) adsl Lo LY [les (P>+/+0) auzilad gl cxe
Wgad) adgl jlons a4y Conns Lol (P [+ 0) Clislo (5,10 g S
P e ot AT JS5) ol (i 1,5 505 o (4
Ol S 9 o0 VBNV Ll g (aald) V jleg o
do,ys aibge do ) VY2 VY flieas o F Jles o S
Sl e B (a3 ) o b Lo plas 9 2515
9 ¥ L o ol lime o5 Lt (T JSE) P>/ 0) cuslas



Journal of Animal Environment, Vol. 14, No. 2, Summer 2022 VY Ll oY splad A E Jlu gusila crnlouns cale woliliag

120
18
18 100
14
% 12 3
_i_:, 10 3, &0
CH ]
1s = a0
4
m
2
@ 0
dalyl jlass Cambay 1,k [EETER P L
L Lu Ties e

J
108 0 e Lo o jlowd §0 (90)y0) (pdig oyl o Al Y IS (138 0 e aliio (6o loud 50 (wuo o) L oy ¢yl 3o o Lo 1) JC&
(Ctenopharyngodon idella) gl Pl alac cdb H0 juw sla jog (Ctenopharyngodon idella) gl Pl alac cdl Ho juw gla jog

P<e 1 B) 3305 (5 )ls sime glis (el JLai3l @, b, ©) plian g, (slls (sloygie (395 0,90 50

18 4 & -
a
16 5 b ab
L) 1.4 i
11.2 K4 -
= 4 3
y = 3
Tos 3
0.6 = 14
0.4 1
0.2
a o T T
adel glas ol adyl jladd Laald) ylad Vilasd P oladd
- o s b howe
&1L 0 e Llio G jlowd 50 (W0 0) S (ol o dows o o K& 108 0 e ilio G jlowd 50 (W0)0) (233 ol e A Lo Y IS
(Ctenopharyngodon idella) ygo! plo abas <l 4o jumw sl j0g8 (Ctenopharyngodon idella) ygo! plo dbae cdb 4o jamw gl Hog8

(P<e 1 B) 335 (5 )ls sime glis (Lol JLas3l @, b, ©) plian g, (glls (sloygins (395 0590 50

0.16 - B0 -
0.14 70 -
012 &0 -
} 0.1 50 -
fﬂm '%m !
0.06 - 730 -
0.04 32
[1Eir] ) lﬂ

o 0

Al et Ll byl ay) Ll 1yl Jlas
ol Lt L._.

308 (2108 0 e alizko G jlowd )0 (o)) yud (4l Juo Ay Lo :F ST 18€ 0 o il b jloud 0 (W0 50) Cagby (4l juo s Lo 10 &
(Ctenopharyngodon idella) ygol plo alias <3l 35 juww sl (Ctenopharyngodon idella) ygo! Blo abas <8l 30 juww sl 09

(P</+0) b\_‘v)k\i s)lasam ~_:5Lo.~ Lg)LaT )Ja.\)‘ @, b, c) ‘BL;.Q.Q «354,} 6')“5 61"5()5:"" u:‘ﬁ)i 0,99 ,

\fal



Khodadadi and Hayati | FEQUPRIKIREN

O 23l glale 0 Silen a5 el uizpn 5 020 "
cel ol 59 09250 slaglansl T Jdod e sl (izpe . ]

N ‘e - o1
&3y 2 Slgise 5 0500 Gl i 5 Gy lasle Shld 1:11 ]
SIS e sl S olas iz ed (V) 50K Cute L3l sy 2 ;

L0
@5 3580 2S5l allicel 5w (o5,Seens ] ] o
a5 wisls plas (o) Kan o Ji (T (FA) w8 e S el il 3 o .
09 (V1) el sty (19,10 HlalS (g9l sl o y04 i o g 0 .
L LI

(\Nf A‘Y‘) ML:GA |..\s M]bjw)).:))}o J.AL: U")"W Oy adyl flag Gl Y hagt
0PSBl N Lo 10 a9 Olime 5 e (o 1l 50
‘;.1 aS oslo O ULLQJD .)5.: ¥ )Lo.;.a L®) .149.:).4 u.aj)j).’ u‘/u...c
3 g nallie Codlad ol (gl s glz )0 S92 g0 sl st

I.hJL.:...I
(Ctenopharyngodon idella) ygo! salo alas Cdb y0 juww sl yog1 2106

&, (5,0 sime glis (g yLel L5l @, b, €) pliad By, syl (slacygin By 0,90 40

Sy 2 Sl a5l 4 azgi b (YD) aidl oo dsbe oalo S (P<-]+0)
0l 50 B ead el oldé ez 10 s sz 04 35>

03,55 (o LEdl s yrmn im 1) 395 yrae (2892 sl ilie L
Oy 033k i ;e 9 90,5 05033 (g n 5L 4 el ¢

039 J 30 e Sl e (5 i &S (Qoye B) F LS o by Gl YL &S ol i Gudiss ol 5l Jeol> il

el Jolss 3,55 was Sl lsie o] cle ol aily tals 2 35, S5y 658 50 Allshahi g (aala) Ve 4 Lgsye

s peilSn 5 Cenilon o] g 4 g 0> )3 Syzge il ez pn (V7)o Ssoanlie (AMphiophus labiatus) s IS ale

5 oo wile glbaralonl oS 5 canils by Jobo 5be a5 les jo ol a5 wisly las o Ken 5 Perez-Jimenez

Bl o Canl Syzge jow sl o 4o a5 ) @l b oS oy S Sparus aurata ale ;> i sl boas

e )l pee dS 39 e &S iz 53,5 oo Jol sbaatis ol 4 a2 b o g (V) sy cdillae 3825

w031l (i igS asile el Jalge 4 Ll oy ;0 39250 o 399 (08lD) ) jledas S (a0 2 VIB) Y jles jo SlST
0B 43T £ g wil ALl Ky Wlg e A £gi o b Ol o sl 3 (IPI L Glejen oy (atls (S5 il
S 5 55 1 alei ) 5 sloontinS 355, Wlgi o gl jog0 1y ey o Sles (p g Cenl aidlys (o) O) ¥ jles o5 S
SieS YV 04 F) wsl asls |, eoby ik byl alas Ol B (nl )0 G sla y09r b 4335 590 (laleazs (o
gl (ald) ) jlos )3 Glimecn e 9 ¥ sles )0 (2 Oliee S e Sl b b 438 slajlond 53 05 alS e Ll s
) A8y 2ol el e sl ol by g (adsl Aige) Slge 532 45w slr )d 9290 DlaS 3 Cleay (Aol V jlos @
o oo Sl a5 WS 555 ol Stagn s K Olidss 2 et s Shawes S Gl Koo (b sl g (VA) oo gdaens
YA YA) 59d oo ol ;5 gl mha 5 o> Gliee 20 039, ;o e G Bl oy 5 23,5 138 @ wan sl o
Loyl Sl aios onl @l b olilhe ol gl a5 (F- G o 9 95 Djgo (g9 ol Sl g 4l tals
S il s s sl Bz () 5l sde o bl 4 ax g5 p¥ @55l s oz el Eel s sl iz es sl a3
aiged) adgl g ol 09,5 4 S Loy slod 0 o)z Sy (Ve VR 0,8 lay el wl) Coledys 5 w8 e ilie sl
b 62D lagesls a5 codl ol sagde cnlpln b (4 9 ¥ e 90 50 sl (ylime a5 Sl (ylis G ol 5l ol s
w2y ol 9)9 w0 B e Bk il ais s sl s o ¥ less 5 (aald) ) sl 90 @ Cond |y & mhos YL ¥
ol GleST boesslS 1 cpl a5 WS oy LS sed e 599 GBI L g GRals Y Lw)bwsuw‘)s‘ sl ool (om0
5 G oo 2ol ) ATP Ljen adsi 5 ialsdl o oS s sl e (RIBIL laddllas ;o .28l Gl oo olis jow ol
ol il 500 meilSa (FY FY) WS e o3 oS alewg o Geios al @l b as (F) <l (aalidl wo sy Gliee 0502 50 o
oS s |y ar il g Gg,e Sbml el (S lapaslS a5 Ay 69, » WIS oo e Sl cnlple sl cdillae

FEA



Journal of Animal Environment, VVol. 14, No. 2, Summer 2022

L ol gl ol g o sl Slull pl> )2 5 el
3 5t o sl Sl o S i 5 bl Syan
3 Jslonls SLI ke i 15 5 85: 5o sl el 5515
SleS 5 JS esaeml ouingd 5o Joloal SUII (i3 oanyp
DA 95 Flta e sl Sl glsl LB Gl 5 Jsid
Slosd 50 Slie2,S Gliee Ga S 9 Ve o anes S e
ol oK g Abdel-Tawwab .awl cassds (adsl diges) adsl
(SolS) o> wB Gl 4 e jew Slr &5 W, A
ool olizel canls calhe Budos cpl b b aS (O0) g8 oo
oy IS 25 el 0y Slyaamg S g il oS
3Pl 0 lp onx (57 9 OeBen e Sl I3 olge ple
e SLaS 5 Sofedem s sl | disly madlio 5 090 o
Voo 5o Sliaeg S Gl pol Baizd )0 (D)) WS e ool 5
Culled b Loyl jo aS 09 ol oo i sl (o0 VD)
s e Sl 0 dgzge Sladsid ) g slesy, D]
WS ol |y (a3 ooiSay jo0 o 31) Mol Codlad aS 040 oo
e Jste o5 Dol @3l cdlad 05 e b jew sl
5 Sy §PpS ey b atulis aS 0gd oo Cael Conl aiulis
Olyeds bl )5 09y 00 Vb (o8 S pn b aid aiye
e o @lin 3 (S0 psboiman 5yl 0I5 (655 008 sl
Slp oFon e @ el 8 cwl ole sl (e
0995 et 8 ,5oe S50 o 18 L(OY) 005 o ST
=l Q) oS oo SIS 138 Jaypw g ool pan 4 g 0nd
Foless 50, (i a5 8ls (LA Bados cpl Sl Jol>
d Qo yd el Cewdds (Dald) VGl 0 pd liee G 5eS
G (as) wiged) adsl JLai LY 5 ¥ (eald) ) sloylans 4o
Slows b gyl gme WS F Lo Lol (P2 0) cubils (5l cxe
Gl 45 yud e JS y P+ [+ ) il (as) diged) alsl
il il Wy, ahE o 55 e sl Ll b ciliee
b 929 ,bls 4y b e ali8l el gAY o 8 Al e
39350 Vb ol Ble 5 00d 1ed Dl s 45 009y s slz 50
Sl 53938l 35wy 65058 0z 3 e by Glies OY)
aw 58, YU el olié oz 4 0o )0 B 9 VO ljeedy S
2 6B opz 53 jew Ol wsdee 3ol le o sl
400y VB Sl o sl 0338 BN S 5
Gl obond oS5 50 Shaweg S 8, Vb cely ol3é oy
o 4 000 B ity s gl (09381 95 0 y90l ale alie
ol e Sl et oS5 5 e o8, Vi el ol

Q)

was 1) 55 Srae g LS oy e Gl puizes (FV)
058l Gl b g5l Brae Galidl 5 cewd Lol (FF) wiS o
S92 g0 (18l g o Joud y aS cuwl (S a4y o3 aldlsls LLs )
ladas cools Gl QbS5 gl wibe e gl 0
(FO) wil oo a8Y oliowd oS5 40 08,50 else 5l g ol
Vobesd 5o Ol S 9 B ooled 5o Cusb) Ol iGN
Wged) adgl Lo b Lo jles plos o Cusb, o yo Ll g (aall)
Ao 0 a5 i Glgi celol (P> B) cuilad g lo cro M (4l
Loy gy CobgS 0 ol ol asdly il gu b cugh,
@ ok sloadsls & Juate ©jgod 5 09do0 (o)l0aS alie
).,.C L." )L\JL\ u] qu}A.: Qi w.]ac‘ Cound 9 09¢2 L&bu.\.i.xs).a uo}.A?
alisgy CudgS Ol 610455 a5l Jdoas eb yaed diind S ot
ol & sl b i 239550 nlpls sl o pedsee slogntis n
ol e culils jo ool ;b Wlgs oo (g pitanm
OV Comd ()2 b Cogby a5 s axgr b bl ails
Ay Cush) (e (0 202) G55 gl GRIFIL (G o)l
2 Aty 5 e g3l Gl b R ea 23l als
Ol ,SLES o O doys 1) b oo ialS adY coghb ) o
<l S wey & GlaigSay ol oz 5 0eBsn S5 (B
ale 53 1y 550 o515 58 9 o3l i |y 53t Sl e
Casb; Gl ;0 goaxin Julge 4 Cul S5 a4 p3Y o 0 YL
£ 4 Jolge 0l nipoten ozl al oo 135,80 w5555, iy
‘_g).NL Cu}'o) S rResS J.Aa_‘a e oole uL:.QLa) 4.:; S gd..ijf
O o8I L) aigS e glasdss byl ol (Al § i 4 S
5305 0,1 ale 555 e sl talsil il Casho, (e
DS 595 (wali) Yl 0 xS e g 5 e (VY (FF)
JaSis gamedlye 5l S ael casoas T jles jo Sl e
o Sl (Gane Slge LIS o e sy STl 5 3900
b oadaydss lajles jo S iolidl coew a5 i) o U]
508 sl (ao)d ) ¥ jles ;0 &5 (5,500 @035 e sl
ey wilg g0 cpl a5 s 5929 lale alY oSS Gl
Sla aomspe sl Sose olge b jew sl ol W08 LUl
ol ly d> b, eS8, 50lS 5 g ool Jats olgs ol 4y 5
gl iz 0y 5 s lar Oliee o3 05 Jbor Lol S s
a8l o8l 0 1o s gl (Mo, 0 V)Y Jles 5o g 00 STy aslol
el g oadiolou) (6,55 Ta Lz 0w sl duo s ilEI L
O3 b aldl (FY) 00 5 oo (2l aiY jo S s uals
oy ® (AN JJ[)‘SQ Mls asy ,...,.5L> ‘ks’b“c 0 > 6))"‘
e Ole a5 Al ools lis o] ISen o Shokrani Gheshlagh



Khodadadi and Hayati

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

fv.

Atomic Eimission Spectrometry. Food Chemistry. 79(3):
483-489.

Hara, Y. 2001. Green tea health benefits and
applications. Marcel Dekker Inc, New York.

Park, G., Yoon, B.S., Moon, J.H., Kim, B., Jun, E.K.
and Oh, S., 2008. Green tea polyphenol epigallocatechin-
3-gallate suppresses collagen production and proliferation
in keloid fibroblasts via inhibition of the STAT3 signaling
pathway. Journal of Investigative Dermatology. 128(10):
2429-2441.

Kim, H.R., Rajaiah, R., Wu, Q.L., Satpute, SR., Tan,
M.T. and Simon, J.E., 2008. Green tea protects rats
against autoimmune arthritis by modulating disease-
related immune events. The Journal of Nutrition. 138(11):
2111-2116.

Yusuf, N., Irby, C., Katiyar, S.K. and Elmets, C.A.,
2007. Photoprotective effects of green tea polyphenols.
Photodermatol photomed. 23(1): 48-56.

Hsu, S., Bollag, WB., Lewis, J., Huang, Q., Singh, B.
and Sharawy, M., 2003. Green tea polyphenols induce
differentiation ~ and  proliferation in  epidermal
keratinocytes. Journal of Pharmacology and Experimental
Therapeutics. 306(1): 29-34.

Khodadadi, M. and Ranjbar, Sh., 2016. Investigating
Effect of adding Camelia siensies powder to diet of
Cyprinus carpio and its effect on immune factors. Iranian
Veterinary Journal. 12(2): 43-54. (In Persian)

Ranjbar, Sh. and Khodadadi, M., 2016. Study the
effect of adding the green tea (Camellia sinensis) powder
to diet of cyprinus carpio and its influens on blood factors
and some immune system factors for cyprinus carpio.
Wetland Ecobiology. 8(1): 39-50. (In Persian)
Karimzadeh, M., Allaf Noveirian, H. and Falahatkar,
B., 2020. The effect of green tea (Camellia sinensis)
extract on growth performenance, hepatic, gonadal and
visceral indices of convict cichlid (Amatitlania
nigrofasciata). Journal of Aquaculture Sciences. 8(1):
123-133. (In Persian)

Ghobadi, Sh. and Khodabakhsh, A., 2019. The effect of
prebiotic mixture (A-max) and prebiotic mannan-
oligosaccharide (MOS) on growth indicators, survival and
carcass composition of grass-eating carp
(Ctenopharyngodon idella) fry. Journal of new
technologies in aquaculture development. 14(2): 41-53.
(In Persian)

Cho, Sh,, Lee, S.M., Park, BH., Ji, S.C., Lee, J., Bae, J.
and Oh, S., 2007. Effect of dietary inclusion of various
sources of green tea on growth, body composition and
blood chemistry of the juvenile olive flounder,
Paralichthys olivaceus. Fish Physiology Biochemistry.
33:49-57.

Du, Z., Liu, Y.J., Tian, L.X., Wang, J.T., Wang, Y.
and Liang, G.Y., 2005. Effect of dietary lipid level on
growth, Feed composition and body composition by
juvenile grass carp (Cetenopharyngodon idella).
Aquaculture Nutrition. 11(2): 139-146.

| FEQUPRIKIREN

Cagb Gl el gum B Wl oo s sla (09331 09350 50

10.

Bedsn g Rl Sl e la o938 g0

&&n

Abdollahzadeh, F., Khayatzadeh, J. and
Ghasemzadeh, F., 2018. Comparing study of the effects
of copper nanoparticles and copper sulphate on gill
histopathology and growth rate of grass carp
(Ctenopharyngodon idella). Iranian Scientific Fisheries
Journal. 27(2): 81-90. (In Persian)

Azari Takami, Gh., 1984. Principles of fish breeding and
breeding. Public relations publications of the Ministry of
Agriculture. 152 p. (In Persian)

Faridpak, F., 2010. Executive instructions for
propagation and breeding of warm water fish. Aquatic
Scientific Publications. Fifth Edition. Tehran. 305 p. (In
Persian)

Ahmadifar, E., Adineh, H., Fadai Rayeni, R. and
Moghadam far, S., 2019. Effect of saffron petal powder
on feed, growth performance and antioxidant enzymes
activity of grass carp (Ctenopharyngodon idella). Iranian
Scientific Fisheries Journal. 28(3): 33-44. (In Persian)
Saeed, M., Naveed, M., Arif, M., Kakar, M.U,,
Manzoor, R., El-Hack, M.E.A., Alagawany, M.,
Tiwari, R., Khandia, R. and Munjal, A., 2017. Green
tea (Camellia sinensis) and I-theanine: Medicinal values
and beneficial applications in humans-A comprehensive
review. Biomedicine and Pharmacotherapy. 95:
1260-1275.

Abdel-Tawwab, M., Ahmad, M.H., Seden, M.E.A. and
Sakr, S.F.M., 2010. Use of green tea, Camellia sinensis
L., in practical diet for growth and protection of Nile
tilapia, Oreochromis niloticus (L.), against Aeromonas
hydrophila infection. Journal of the World Aquaculture
Society. 41(52): 203-213.

Mohammadi, F., Choobkar, N. and Moradi, Z., 2019.
Accessibility the fry of Mugil cephalus to the extract of
Camellia sinensis concerning growth performance and
haematology indices. Iranian Journal of Aquatic Animal
Health. 5(1): 17-25.

Kakoolaki S., Akbary P., Zorriehzahra M.J., Salehi
H., Sepahdari A., Afsharnasab M., Mehrabi M.R. and
Jadgal S., 2016. Camellia sinensis supplemented diet
enhances the innate  non-specific  responses,
haematological parameters and growth performance in
Mugil cephalus against Photobacterium damselae. Fish
and Shellfish Immunology. 57: 379-385.

Osawa, K., Saeki, T., Yasuda, H., Hamashima, H.,
Sasatsu, M. and Arai, T., 1999. The antibacterial
activities of peppermint oil and green tea polyphenols,
alone and in combination, against enterohemorrhagic
Escherichia coli. Biocontrol Science. 4(1): 1-7.
Fernandez, P.I. and Paplos, F., 2002. Multi-Element
Analysis of tea Beverage by Inductively Coupled Plasma



Journal of Animal Environment, VVol. 14, No. 2, Summer 2022

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Y

parameters of silver catfish (Rhamdia
Aquaculture Nutrition. 25(2): 310-318

Jakab Sundor, Z., Bor Papp, Z., Ardo, L., Nagy Biro,
J. and Jeney, G., 2018. Effectiveness of dietary vitamin
supplementation to the performance of common carp
(Cyprinus carpio L.) larvae in intensive rearing condition.
Aquaculture Research. 49(2): 738-747.

Saito, M., Saito, K., Kunisaki, N. and Kimura, S.,
2002. Green tea polyphenols inhibit metalloproteinase
activities in the skin, muscle, and blood of rainbow
trout. Journal of agricultural and food chemistry. 50(24):
7169-7174.

Adeli, A., Shamloofar, M. and Akrami, R., 2020. Effect
of Lemon Verbena, Aloysia triphylla, Extractin Dietary
on Growth Performance, Proximate Composition and
some Liver Enzymes of Rainbowtrout Juveniles,
Oncorhynchus mykiss. Journal of Physiology and Animal
Development. 12(3): 27-36. (In Persian)

Gholipour Khani, H., Jamali, F., Jafaryan, H. and
Gholamalipor Alamdari, E., 2017. Dietary effect of
Lippia citrodora essential oil on some hematological,
biochemical, growth performance and body composition
of Cyprinus carpio Linnaeus, 1758. Iranian Journal of
Aquatic Animal Health. 3(1): 1-15.

Hwang, J.H., Lee, SW., Rha, S.J., Yoon, H.S., Park,
E.S., Han, K.H. and Kim, S.J., 2013. Dietary green tea
extract improves growth performance, body composition,
and stress recovery in the juvenile black rockfish,
Sebastes schlegeli. Aquaculture International. 21(3):
525-538.

Hasumura, T., Shimada, Y., Kuroyanagi, J.,
Nishimura, Y., Meguro, S., Takema, Y. and Tanaka,
T., 2012. Green tea extract suppresses adiposity and
affects the expression of lipid metabolism genes in diet
induced obese zebrafish. Nutrition and Metabolism. 9: 73.
Sung, H.C., Sang-Mok, L., Byum, H.P., Sung-Choon,
J., Jinhwan, L., Jeanhee, B. and Sung-Yong, O., 2006.
Effect of dietary inclusion of various sources of green tea
on growth, body composition and blood chemistery of the
juvenile olive flounder, Paralichthys olivaceus. Fish
Physiology Biochemistry. 33: 49-57.

Shixian Q., VanCrey B., Shi, J., Kakuda, Y. and Jiang,
Y., 2006. Green tea extract thermogenesis-induced weight
loss by epigallocatechin gallate inhibition of catechol-O
methyltransferase. Journal Medicine Food. 9(4): 451-458.
Westerterp-Plantenga, M., Diepvens, K., Joosen, A.M.,
Bérubé-Parent, S. and Tremblay, A., 2006. Metabolic
effects of spices, teas, and caffeine. Physiology &
behavior. 89(1): 85-91.

Diepvens, K., Westerterp, K.R. and Westerterp
Plantenga, M.S., 2007. Obesity and thermogenesis
related to the consumption of caffeine, ephedrine,
capsaicin, and green tea. American journal of physiology-
Regulatory, integrative and comparative physiology.
292(1): 77- 85.

Berube-Parent, S., Pelletier, C., Dore, J. and Tremblay
A., 2005. Effects of encapsulated green tea and guarana

quelen).

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Kim, J.H., Moon, Y.B., Jeong, C.H. and Kim, D.S,,
2000. Utilization of dietary herb Obosan. Ill. Growth of
juvenile olive flounder, (Paralichthys olivaceus). Asian
Awustralasian Journal of Animal Science. 26(1): 90-96.
AOAC. 1995. Official methods of analysis of the
association of official analytical chemists. Association of
Official Analytical Chemists, Arlington, VA, USA.
El-Sayed, A.F.M. and EI-Ghobashy, A.E., 2011. Effects
of tank colour and feed colour on growth and feed
utilization ~ of  thinlip mullet (Liza ramada)
larvae. Aquaculture Research. 42(8,): 1163-1169.

Cui, Y. and Wootton, R.J., 1988. Bioenergetics of
growth of a cyprinid, Phoxinus phoxinus (L): the effect of
ration and temperature on growth rate and efficiency.
Journal of Fish Biology. 33(5): 763-773.

Alishahi M. 2011. Effects of different levels of Aloe vera
crude extract on the growth rate and resistance against
Aeromonas hydrophila infection in Amphilophus labiatus.
Journal of Marine Biology. 2(4): 41-46. (In Persian)
Perez-Jimenez, A., Peres, H., Rubio, V. and Olive
Teles, A., 2013. Effects of diet supplementation with
white tea and methionine on lipid metabolism of gilthead
sea bream juvenile (Sparus aurata). Fish physiology
Biochemistry. 39(3): 661-670.

Alagawany, M., Abd El-Hack, M.E., Saeed, M.,
Naveed, M., Arain, M.A., Arif, M., Tiwari, R,
Khandia, R., Khurana, S.K., Karthik, K. and Yatoo,
M.1., 2020. Nutritional applications and beneficial health
applications of green tea and I-theanine in some animal
species: A review. Journal of animal physiology and
animal nutrition. 104(1): 245-256.

Chandravanshi, A, Ganapathi Naik, M.,
Chandravanshi, P., Rathore, S.S., Jaiswal, K., Sahu,
D. and Keer, N.R., 2020. Effect of green tea (Camellia
sinemsis) on growth and survival of common carp
(Cyprinus carpio). Journal of Experimental Zoology.
23(2): 1265-1268.

Hasanpour, S., Salati, A.P., Falahatkar, B. and Azarm,
H.M., 2017. Effects of dietary green tea (Camellia
sinensis L.) supplementation on growth performance,
lipid metabolism, and antioxidant status in a sturgeon
hybrid of Sterlet (Huso husod'x Acipenser ruthenus?) fed
oxidized fish oil. Fish physiology and biochemistry.
43(5): 1315-1323.

Back, S.N., Yang, J.L., Jin, H.H. and Kim, Y.H., 2002.
Effect of green tea consumption on serum lipid profiles.
Korean Journal of Nutrition. 39(2): 854-862.

Ji, S.C., Takaoka, O., Jeong, G.S., Lee, S.W,
Ishimaru, K., Seoka, M. and Takii, K., 2007. Dietary
medicinal herbs improve growth and some non-specific
immunity of red sea bream pagrus major. Fisheries
Science. 73(1): 63-69.

Lopes, J.M., de Freitas Souza, C., Saccol, EM.H,,
Pavanato, M.A., Antoniazzi, A., Rovani, M.T.,
Heinzmann, B.M. and Baldisserotto, B., 2019. Citrus x
aurantium essential oil as feed additive improved growth
performance, survival, metabolic, and oxidative



Khodadadi and Hayati

vy

45.

46.

47.

48.

49,

50.

51.

52.

| FEQUPRIKIREN

extracts containing a mixture of epigallocatechin-3-gallate
and caffeine on 24 h energy expenditure and fat oxidation
in men. British Journal of Nutrition. 94(3): 432-436.
Higgs, D.A., Dosanjh, B.S., Prendergast, A.F., Beames,
R.M., Hardy, R.W., Riley, W. and Deacon, G., 1995.
Use of rapeseed/canola protein products in finfish diets.
In: Nutrition and Utilization Technologyin Aquaculture,
(C.E. Lim & D.J. Sessa, Eds), AOCS Press, Champaign,
IL. 130-156.

Ali, M., Ighbal, F., Salam, A., Iram, S. and Athar, M.,
2005. Comparative study of body composition of
different fish species from brackish water pond.
International Journal of Environment Technology. 2(3):
229-232.

Canuel, R., de Grosbois, S.B., Lucotte, M., Atikesse,
L., Larose, C. and Rheault, 1., 2006. New evidence on
the effects of tea on mercury metabolism in humans.
Archives of environmental & occupational health. 61(5):
232-238.

Shim, S.M., Ferruzzi, M.G., Kim, Y.C., Janle, E.M.
and Santerre, C.R., 2009. Impact of phytochemical-rich
foods on bioaccessibility of mercury from fish. Food
chemistry. 112(1): 46-50.

Shokrani Gheshlagh, N., Paya, H., Taghizadeh, A. and
Mohammadzadeh, H., 2020. Determination of nutritive
values of the green and black tea waste in ruminant
nutrition using in vitro gas production technique. Journal
of Animal Environment. 12(2): 53-60. (In Persian)

Abdel -Tawwab, M., Ahmad, M.H., Seden, M.E. and
Sakr, S.F., 2010. Use of green tea, Camellia sinensis L.,
in practical diet for growth and protection of Nile tilapia,
Oreochromis  niloticus  (L.), against Aeromonas
hydrophila infection. Journal of the World Aquaculture
Society. 41: 203-213.

Anderson, J., Jackson, A.J., Matty. A.J. and Capper,
B.S., 1984. Effect of dietary carbohydrate and fiber on the
tilapia (Oreochromis niloticus) (Linn). Aquaculture.
37(4): 303-314.

Ali, A. and Al-Asgah, N.A., 2001. Effect of feeding
different carbohydrate to lipid ratios on the growth
performance and body composition of Nile tilapia
(Oreochromis niloticus) fingerlings. Animal Research.
50(1): 91-100.


http://www.aejournal.ir/article_105674_8d1eddc7e38a0302af306158a8ee6d40.pdf?lang=en
http://www.aejournal.ir/article_105674_8d1eddc7e38a0302af306158a8ee6d40.pdf?lang=en
http://www.aejournal.ir/article_105674_8d1eddc7e38a0302af306158a8ee6d40.pdf?lang=en

