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TAA 0.1 IAA 0.5 TAA 1.0
Tissue culture 40 day 0.487 +0.022% 0.332+0.026" 0.265+0.024"
Cell culture 40 day 0.525+0.063"

Field cultivation (4 harvest)

0.528 +0.051 "

0.52+0.016"

0.389+0.054°

0.306+0.016"°

0.365+0.031°

oy

ug/gr D.W-

m IAA 0.1 mg/L

IAA 0.5 mg/L

mIAA 1.0 mg/L
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ug/gr D.W-

m IAA 0.1 mg/L

IAA 0.5 mg/L

®IAA 1 mg/L
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FIKIRUEC PICER
VAR00002 Sum of Squares df Mean Square F Sig.
Between Groups .015 1 011 1.952 234
Within Groups .044 7 .009
Total .059 8




Ol g (udi 00l) Wbl (e /... Giilgy (gL oSN Jauil sawgny 5o Wby oS plids’ (gL slons 1 (ouw) 2 A

wJ}Ang.ibﬁcﬁJé-Tjﬂ\bfw,ﬁjjbwdi‘”wj‘yb@uawwZ\‘dj-bj

TAA 0.1 TAA 0.5 TAA 1.0
Tissue culture 40 day 0.304+0.011" 0.296+0.012" 0.138+0.031"
Cell culture 40 day 0.257+0.018" 0.261+0.011% 0.250 +0.024 "

Field cultivation (4 harvest)

0.216 +0.021 "

0.174 +0.022*° 0.166 +0.061"°

oS W3 1) S e 10 Sl 3 ilelm e 3 5
e Gl 1 s ChlE 55 4 s NAA LS,
AV Ja5e3) Sl osls i pndlexT ol 5 il
2 NAA 125 a8 a3 36 51 Jols s )z
odS (,.:Ja..? ol o) bl aS sls ol o] yl5e
(B 9 ol SAS (3L SIS gy 3 en AL
23 Ao medlexT gl JRll Sl asype SLS s
5 ol Ol S5 s g8 U s
oS e 10 CBIE 3 eslinl oS 15 easli
ol Lol asyie CAST gy )0 b oS v.)a.s
0133,5 S8 K05 05,5 53 4 Cod o Sl ins
Gl S Ciliien Sl by e S eyt 5 o
Ottt Slg g s LSy Ll LLS S Ul sdaliee
by 55 S L2ils 5 eyt Bl S 5 o3l 5 3G
on 03 0 ol 5 5 s el T Olie
S il S 5 slital 33 28 b
B S s S et Chle s plal>
O lal e 53 S8 4 S el T Ol 2 (5 0
CLS 5 Sl S O (Y Jloged) sl LS 345
A Sk ) ChlE sy e S s pilius
Sl aslsy ol 5 L5 NAA 12, S i

(A lase3) sl o3ls HLis 1y (615 e

L A Ol NAA UL oS 035 36 o) 2

ﬂ‘jﬁbﬁ)b
ool e Sy b ciS ) eslinad 4 sl ol
Sl Sy S8l i ol esliad 5 A ) o i
ol 0313 3L 355 31y I St il
dﬂ@y&j@b&ﬁy}Jﬁ)bW

LIS A5 lies o TAA s 008 @S 36 g
:uf(.':bj.;o‘.:fj.:‘}s

o) chle Il as sl ol ol @l:J e
&Agubﬁjbvﬁw\b '/\)‘ .LZJoJ;;SV.:L;J
}ubwoj;yﬁﬁy@)}&To\}:«)b@M
e:@\;ggftngb a3, debﬂww
i&dsggﬂlﬁTobyﬁIAAm)amrgﬁi;louN
cMJ@ﬂ}M)JOJW‘cLAJJ sme g B
CiS s TAA L oAMSr.:LN O ol e eslial o
OMWMU.:}JJJ@A;‘JA)JJ)JMJSJ&)J&T
ui\‘d’fﬁ" Q):.M.;L:.wy g;.isu:}) 3 eslaiwl S W
o o S (el 5 3L S 4 o
(el 0 u:ob}; aL;g JS J.:S)J&T d‘ﬂ" J:':“:’ gf:‘i\f,‘
Sarilpng SLS Gty JlEe Sl o Geizee
@ s plad o 93 LS Ny 3l eslinal a5 sl LS
O o ORI ol e K S )
CA.‘BL &:A-\:«sw)f BE w.'%m.& el 0l JSJ\:S)J&T
J’LAK @L’b ui'dljj: et Wle CLS @S Al sdalie
5] oL:f r‘.b\ <l c,.;Sji_; L;UM_;J.? G s (§ N
6\.}&&;-"5) JA.LSSA )-’“‘ Waad 3 BE) (O )\J)&J) sl QL.:»J '>j'>.'
dwl?ujmmufvjj 445.3‘.50\.&3@\:3 ‘wgd.l;m
3y sackle eled 3 ) S mls aeyye CiS
D13 503) Wlesls HLis 545 3 JS.J..:»}J&JT@;J 23 B
X¢4

Mg O NAA 4y odiS oS 36 )y
5l 0lS 55 e

pled > &S 5l QLS (s ool B ol e

S il S 5 s S8 s o)



1199y Lissno j ) 0 ylas o jrsws law (s 555 corlicdh Comn § il jy — code dolibia$

7 0Sbe Ol p a0 CES S ol S
i F e V3t ooy Lialpll S s edalie
Fe Sl oy o arlso ls (gme R L (il e
S sy ylis NAAJ.L)aJ;;Sﬁ.EﬁJEJ;Jy slackle
Sl chle picale & eSS o 0/0 b

.(\ . )‘.}}«3) %A

® IAA 0.1 mg/L

i

mg/g D.W-JS-3i !

IAA 0.5 mg/L

23 615 e Lol Dy 5 Y Sl e el s Ol
D9 an 03 Sl el plis ekl rL«S
S CiS ) eslinad a5 as edalin 35 Sl
A S Gl 55 CUS 5 36 iy b e
T o (8 Jhse) sl Gl s 311 Al
5 o e 2 NAA Ly oS (a5 36 51 ool
DR800 B A o.xmf(,.?)aﬁg;]alpuii\f\ @S sls ylis
aye CUS 3 0n ) Slgw CLS (DL LS

(502 03 (e (ol 0l 3l ps e Al Siely

®IAA 1 mg/L

S8 5 Bl CiS s il olS IS As T ol TAA L) oS s 30631 Joo - gl eXs duolie 10 15 403

(8 gl g
cTCYS*ub?— (_QLGN\BLw A;JL’ LS cTCOL*Jw.A ‘_;\Agfj g;JL' [GINAY ‘TCYL*Oba- L;Lm.fj A;ﬁl.l CLS* Lk)bjm ‘_Q)L-Ab-l ij*

C.C.2-stage*: ) dl> 4o o5 Jshu 25 (C.C.1-stage*: ol d> 0 S Jsho 028 T.C.OS*: s slaasla il 28

® |AA 0.1 mg/L

i

mg/g D.W-JsS-1si!

IAA 0.5mg/L mIAA 1mg/L

,;@Mg«yaﬁ,auﬁbﬁeg{ywgfﬁJS.L;_,JLﬂT;,l},oﬁ IAA*&)@MF‘B::LSBJ'!‘}.;\;-@&ML&«:FJB_W
.49)}65}.553@‘.3&.@5‘&‘4.1;-,0

AL e cLSE.C cgjbowkw}w cLsC.C ch.‘!L:Q..iSTC L&)lﬁ}u L§)L~é)¢?| ij*



Ohen g uds ool) Wb e /... Sl s I Jausl iungu 50 aly oudaS eudiid (s lowd 51 (w0 Ve

e};}:J:J‘Lij’aL_S/W gfﬁJSJ.}_,J\SﬁQ%ﬁIAAJ.&J eM&E\SQbﬁJndL&ubé}b&“‘fé\g’)bqﬁ@uIO d}-\.*

Gl LS 5 L3 228
VAR00002 Sum of Squares df Mean Square F Sig.
Between Groups .540 1 541 244.232 .001
Within Groups 011 7 .002
Total 551 8

“Jywh:a.w‘}ﬁw;'—[jd?fw}TJDw&}JMJ‘y\P’@WWW YV J g
TAA 0.1

TAA 0.5 TAA 1.0
Tissue culture 40 day 0.023 +0.002"* 0.024 +0.004 0.018 +0.008 *
Cell culture 40 day 0.565+0.029 " 0.591 +0.037" 0.527 +0.033*
Field cultivation (4 harvest) 0.346 +0.089 " 0.306 +0.054"

0.365 +0.062*

B NAA 0.1 mg/L

NAA 0.5mg/L mNAA 1mg/L

S8 5 Bl CiS 5o iilsm olS ndloT Gl s NAA UG, oS ol 30 5 ol pualis eols dmlie 1V 13903
8 3ol g
cTCYS*ub:— (_QLGN\st s;.}l.’ [RINAY cTCOL*Jw.A (_Q\Agj g;db [IRAY ‘TCYL*Oba- L;Lm,fj Qﬁb SLS* L‘U\bﬁ ‘_s)L«ab-l r—l‘}k‘*

C.C.2-stage*: ,l d> s 55 Johw 25 (C.C.1-stage*: il d> 0 G Joho €88 T.CLOS*: s slaasla 3L LS

m NAA 0.1 mg/L

NAA 0.5 mg/L m NAA 1 mg/L

5 gl g B8 53 2315 0LS s Bl ppnndlorT Gl » NAA U, 0iiS (s 3631 Joo 25 Sols Al 1A 13505
w)fwjubwc‘_ghb-f&_
aey50 CLSF.C o sl g pibinpn S8 C.C 23l S8 TLC il gos g plaans| (35Ms*




AR

’r’??d&m‘oj"o)lmfnpéé}xwl_fhv‘fg,ﬂ'www' 9 B f— ralcd‘al-ow 5

Ny Bl pndloT 500 » NAA U, 0uiiS 0ol ;36 4 b gy oo (glrosls )b S il 42 51 Joolm gl ool 1V J g
4950 iS5 g grnilow pon CAS (LSS 55 ity 0l S

95% Confidence Interval
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95% Confidence Interval

(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error | Sig.

Lower Bound Upper Bound
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Tissue culture
Farm cultivation .014800 062607 .000 -.17523 15236
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cell culture
Farm cultivation -.028500 .065993 .000 -.22356 18524
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cell culture .028500 065993 .000 -.17523 22325
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95% Confidence Interval
(I) VAR00001 (J) VAR00001 Mean Difference (I-J) Std. Error | Sig.
Lower Bound Upper Bound
cell culture -.386850 .078441 .002 -.63256 -.14256
Tissue culture g
Farm cultivation -.857100 .078441 .000 -1.07451 -.65236
Tissue culture 386850 .078441 .002 .15234 56326
cell culture .
Farm cultivation -.470250 .083122 .001 -.65231 -.22153
Tissue culture 857100 .078836 .000 62356 1.07564
Farm cultivation +
cell culture 470250 .083122 .001 33265 .84526
*. The mean difference is significant at the 0.05 level.
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Field cultivation (4 harvest) 0.496 +0.033° 0.534 +0.055° 1.064 +0.102°
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Abstract

The plant is a rich source of alkaloids that are distributed in all parts of the plant. The presence of
valuable alkaloids in all parts of the plant has led to its introduction as a very important medicinal
plant and its properties to be investigated. This study was conducted to investigate the effect of growth
regulatory treatments on the biosynthesis of indole alkaloids of catharanthus roseus medicinal plant in
culture. Tissue, suspension culture and field culture were performed. The experiment was performed
in three separate cultures, including tissue culture, suspension culture, field culture and the effect of
simultaneous use of IAA and NAA growth regulators on the amount of alkaloids produced by the
butterfly plant. IAA hormones in three concentrations (0.1, 0.5 mg/ L) and NAA (0.1, 0.50.5mg /L)
in three replications in a completely randomized field design Karaj Seed and Plant Breeding Research
Institute was established in 1398. The experimental results showed that NAA increased the alkaloids
of ajmalicine, serpentine and increased the total alkaloids by about 20% Among the growth regulators
studied, IAA showed a decreasing effect on changes in alkaloid levels, and in some cases this decrease
was about 10%. Also, the use of suspension culture method increased alkaloids in many cases
compared to the other two methods, and in field cultivation, the amount of total alkaloids increased
compared to other methods. Based on the results of this experiment, it seems that the use of this
method in many cases such as suspension cultivation has a relatively better advantage than the other
two groups. Meanwhile amount of total-alkaloid has shown a significant increase in comparison to
other methods in field culture.

Keywords: Periwinkle, tissue culture, suspension culture, field cultivation, total alkaloid, ajmalicine,
serpentine.





