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Abstract
Obijective
Astragalus verus is one of best species for tragacanth production. The aim of this study
was optimization of cell suspension culture in this plant.

Materials and methods

First, the callus production was optimized then optimization of cell suspension was
performed. The callus production experiment was conducted in a factorial arrangement
with explants of root, hypocotyl and cotyledon in MS medium containing BAP in
combination with 2,4-D and NAA. In experiment of cell suspension optimization, callus
that derived from medium containing NAA and 2, 4-D were investigated using 16
hormonal treatments and three replications in a completely randomized design. Also, it
was investigated the application of dark treatments, ascorbic acid, poly-vinyl pyrrolidone
and EDTA iron chelate to avoid phenolic compounds.
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Results

The results showed that the highest callus production percentage (average of 67%) was
obtained in the medium of 2,4-D with root explant. The best hormone treatment of cell
suspension was 3 mg /L 2,4-D in combination with 0.5 mg/L Kin with an average of
0.277 viability, and 0.040 g dry weight (at 5ml). In the study of the effect of browning
inhibitors, the highest dry weight was obtained with 100 mg/l ascorbic acid in cell culture
medium with an average of 0.76 g (at 5ml). This treatment was effective in prevention

phenolic compounds.

Conclusions

The results of this study showed that 2,4-D could be used alone for inducing proper callus
and in combination with Kin for the production of cell suspension. It was also found that
ascorbic acid can well control the process of browning cells of cell suspension. The

results of this study can be used for in vitro tragacant production.
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Table 1. Employed hormonal composition for callus induction (mg/l).

24-D NAA BAP Slow 24-D NAA BAP Slow 24-D NAA BAP lows
treatment treatment treatment

9 0 0 15 0 3 0.25 8 0 0.5 0 1
0.5 0 0.25 16 6 0.25 9 0 1.5 0 2
1.5 0 0.25 17 0 9 0.25 10 0 3 0 3
3 0 0.25 18 0.5 0 0 11 0 6 0 4

6 0 0.25 19 1.5 0 0 12 0 9 0 5

9 0 0.25 20 3 0 0 13 0 05 025 6

6 0 0 14 0 15 025 7
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Table 2. The hormone composition used for preparation of cell suspension in the first

experiment
Sign &l Treatment )l

T1 3mg/l NAA+0/5mg/l Kin

T2 3mg/l NAA+0/25mg/I Kin

T3 3mg/l NAA+0/5mg/l Kin+0/2mg/l BAP
T4 3mg/l NAA+0/25mg/l Kin+0/5mg/l BAP
T5 3mg/1 2,4-D+0/5mg/l Kin

T6 3mg/l 2,4-D+0/25 mg/l Kin

T7 3mg/l 2,4-D+0/5mg/l Kin+0/25mg/l BAP
T8 3mg/l 2,4-D+0/25mg/l Kin+0/5mg/l BAP
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Table 3. The hormone composition used for preparation of cell suspension in the second

experiment.
Sign &l Treatment ,low

T9 0/5mg/1 2,4-D+0/5mg/l Kin

T10 0/5mg/1 2,4-D+0/25 mg/l Kin

T11 0/5mg/I 2,4-D+0/5mg/l Kin+0/25mg/l BAP
T12 0/5mg/I 2,4-D+0/25mg/l Kin+0/5mg/l BAP
T13 3mg/1 2,4-D+0/5mg/l Kin

T14 3mg/l 2,4-D+0/25 mg/l Kin

T15 3mg/l 2,4-D+0/5mg/l Kin+0/25mg/l BAP
T16 3mg/l 2,4-D+0/25mg/l Kin+0/5mg/l BAP
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Figure 1. Stages of browning the suspension in Astragalus verus. A) First day, B)

second day and J) three day after culture
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Table 4. Analysis of variance for effect of auxin type, BAP and explant on percentage on

callogenesis.
(MS) @l o (Sikie olil 4y e
callogenesis percentage _wgls' o) df Source of variation
1598.82" 1 BAP
4751.47" 9 AuXin .5
61793.66" 2 explant wsess,
1245.16 9 BAP X .51
BAP xAuxin
1397.35" 2 BAP X &gaijs,
explantxBAP
883.66" 18 XAUXIN  uS) X digaisy,
explant
563.67" 18 dgeis) X BAP X 5]
explantx BAP XAuxin
340.55 240 error s

Wbl e do >z g do)d S Jlein] e )3 6y gxe Silo a4 i g

* and ** indicate significant difference at the 1% and 5% levels of probability respectively.
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Figure 2. (A) Comparison of different concentration of NAA and 2,4-D on Callus induction. (B)
Comparison of explants in callus induction. Similar letters based on LSD test at 5% probability level
are not significant
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Figure. 3 (A) Callus cotyledon in a culture medium containing 2,4-D, (B) Hypocotyl callus in
a culture medium containing 2,4-D, (C) Hypocotyl callus in a culture medium containing
NAA, (D) Root callus in a culture medium containing 2,4-D and (E) Root callus in a culture
medium containing NAA.

ek Ogmmdlowgm (g 5Lkt
Astragalus verus Johw cyamwilbwwgw Slboonij o SWid 439 » (F90,90 s lowd iU
T1- Sgorge slajles ) (W1 podsilys b)) Sleokss 5 Sis g | Jols slaosh (uibly 43295 @ls
Slol) Slooss  Jy os bz s S e 3 S g p bl Sl &S b ol B 52 claJsue) T16

cuits b > (TI-TB) Sgeyon cilisee slojles 51 (:Silo awmlic (B Jgi2) 395 Jbiine (u1IS podyjls

AR
Agricultural Biotechnology Journal; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



(1397 cybino e 0 kowss 10 8,33) (55 55LS (5599355 s Alio

baxa > 03 25 eglS iS5l Juols sl Johos (11,85 poddyilys (sl looss 5 St (g ol (ogmmilimges
RS ke aw Jols & can lag 1SS 59 5 (MBS podailis sbel) Sleows; i o8 o plis NAA cuis
Sloons; 01343 1 Sibo b cuiy 4 590 BAP i 5,5 Lo 0125 § S 1) 1o p)S Lo 05 b Sy 15 2,4-D

(8 US5) 2el sty i3 559 (e Sy p,5) 0/0106

o) g Suid (39 3 (JPw gmmiliwgw CulS b 13 (F90,98 Hlow T il ylg w3 5 Jese
oo sl Jsb S

Table 5. Analysis of variance for effect of hormonal treatment in cell suspension medium

on Dry weight and viability of derived cells

(MS) ©laye pSilio df S.0.v
(podgilys i do ) (Sleoss; (ke D ) Szs i @3l ey Oy gie
viability (tetrazolium absorption Dry weight(in 5 ml)
percentage)
0.023115™ 0.002682™ 15 treatment (T1-T16)
0.02633 0.000046 32 error

ol Yo gime BN pas Ko NS g 3o )35 Jlesl prdaw )3 (gl gixe ,SULHF*

** indicate significant difference at the 1% level of probability and ns indicate no significant difference
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Figure 4. Effect of hormonal treatment (T1-T8) levels on: A: Survival (tetrazolium

absorption) and B: Dry weight of cell suspension. Similar letters based on LSD test at 5%
probability level are not significant
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Figure 5. Effect of hormonal treatment (T9-T16) levels on: A: Survival (tetrazolium

absorption) and B: Dry weight of cell suspension. Similar letters based on LSD test at 5%

probability level are not significant
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Figure 6. (a) Browning of cells in suspension. (B) Preventing of browning using preventer
of phenolic compounds in suspension cells. (C) Embryonic structure of suspension. (D)

The first day of suspension. (S) The second day. (N) The fifth day. (V) Browning of the

produced embryo-shaped structure.
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Figure 7. Average number of suspension cells during days after culture
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Table 6. Analysis of variance for effect of phenolic compounds control treatments on dry

weight and viability in suspension culture.

(MS) ©lasyo (1:Silio &lil as s sl i
(polgslys i w0 ) (Sloosis (e D 3 )Szs 9 df Source of variation
viability (tetrazolium Dry weight(in 5 ml)

absorption percentage)

2.57722" 0.40089" 4 Feis bS5 S e

Phenolic compounds
control treatment
0.5954 0.0775 15 s

error

doyd gy Jleis] o 53 (gyl5 gxe *
* Significant at 5% probability level
cudS oo j SoyeSuwliul i 2 0,8 Lo 100 Loy ) Szs O3 Oy aS" b Ll (1 Kke duglie gl

MRS S 3 o les S o Sl am e al sty (ke o ) p)8 U/102:S5ke b oo (ypimilioges
o) 5 00078 5 07115 (Sike L s & (PVP)cysadspmditeisly ) 2 pS e 300 Julis o (g)los g 352 ot
2l Conty (diden 2) 55 0009 (Sla b sl ol St (g i cp S el oty S (g (3 chee
(LIS poagsln slo) Sloosss g SKiS i (I3l el Joib Sl oS S clale | oslisol (izeen (8052)
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Figure 8. Effect of preventer treatments of phenolic compounds on (a) dry weight (b)
viability (Reduction of tetrazolium chloride). Similar letters based on LSD test at 5%
probability level have no significant difference
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Figure 9. Control of phenolic compounds (A) 1st day of suspension. (B) 3rd day of
Ascorbic acid treatment. (C) 3rd day of treatment (EDTA); (d) 3rd day of darkness
treatment. (E) 3rd day of treatment. PVP (N) 3 weeks after EDTA treatment. (H) 3 weeks
after ascorbic acid treatment. (V) 3 weeks after PVP treatment. (Z) 3 weeks after darkness

treatment culture.
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