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Abstract: The experiment was to study the protein content in various parts such as roots, stems, leaves, fruits
wall and seeds of micropropagated and conventional soybean plants. The seeds were cultured on thidiazuron
(TDZ) supplemented B5 medium under the in vitro condition. The cotyledonary nodal explants were taken from
the in vitro seedlings and cultured in the same medium. Fully developed plantlets were acclimatized into the
field. At the same time, the surface sterilized seeds were propagated into the field. The amount of protein
content in micropropagated plants roots and leaves was more than conventional plants, but the protein
extracted from the micropropagated plants stems and fruits wall was lower than the conventional plants.
Moreover, the seed protein content of conventional plants was slightly increased when compared to the parent
and micropropagated plants. Eventhough some differences were observed in the protein contents of vegetative
parts of micropropagated plant samples, the seed protein content was not found the differences in major level.
These results indicate that the tissue culture process is not detrimental to plant performance. 
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INTRODUCTION morphological and biochemical variation. A great

Soybean is an economically important plant. It grows improvement  provided plants can be readily regenerated
in varied agro-climatic conditions. Soybean has great in  large numbers [1]. The vegetative propagation of
potential as an exceptionally nutritive and very rich plants using tissue culture may lead at certain level
protein food. It can supply the much needed protein to variation in phenotype compared to the original stock
human diets, because it contains above 40% protein of material  i.e., somaclonal variation [2]. Somaclonal
superior quality and all the essential amino acids variation can occur from pre-existing or from in vitro
particularly glycine, tryptophan and lysine, similar to induced variability due to the unorganized callus
cow’s milk and animal proteins. Soybean also contains proliferation. It can lead to chromosome alterations, gene
about 20 per cent oil with an important fatty acid, lecithin amplifications, mitotic crossing over, point mutations or
and Vitamin A and D. The 4% mineral salts of soybeans DNA hypomethylation [3-5]. 
are fairly rich in phosphorous and calcium. Tissue culture technique could be successfully used

Its productivity also reduced by both biotic and/ or in the improvement of rice for tolerance to salinity [6,7] or
abiotic factors. The biotic and / or abiotic stress tolerant other abiotic stresses [8]. Somaclones have also been
plants are needed to increase the productivity. The reported for various traits such as higher 1000 grain
conventional  breeding  method  has been unsuccessful weight, protein concentration, sedimentation values and
in transferring the new traits to the target species. So we harder kernels [9]. While the frequency of somaclonal
are alternatively using tissue culture and gene transfer variation is relatively low in soybean in comparison to
method to produce the new traits containing species. some crop species, a number of reports have described a
Soybean  plant  regeneration  from  tissue culture has large number of variants, including maternally inherited
been difficult and recently it becomes routine. Plants wrinkled leaf, chlorophyll-deficiency, dwarf, sterility,
regenerated from tissue culture have exhibited various maturity, height, leaf shape, variegation and isozymes

potential of cell and tissue culture techniques in plant
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[10]. The adoption of new technologies such as plant utilized for the estimation of soluble proteins. For this the
tissue culture and recombinant DNA may help in homogenate were precipitated by adding 20% (w/v)
achieving  some  of  the goals to increase food trichloroacetic  acid.  The  precipitate was then dissolved
production.  The  objective  of  this  study  was  to test in 1% (w/v) sodium hydroxide solution. Quantitative
the presence of variation in protein content of estimation of protein was done employing the method of
micropropagation derived plants that were not detrimental Lowry et al. [12].
to plant performance under the field conditions.

MATERIALS AND METHODS content of roots, stems, leaves, fruits wall and seeds

Plant  material  and  seed  sterilization:  The certified were analyzed by SPSS software, in which statistical
seeds of soybean (CO ) were obtained from Tamilnadu significance was determined at the 0.05 probability level.3

Agricultural University, Coimbatore, India. The seeds
were surface sterilized with 0.1% HgCl  solution for 5 min RESULTS AND DISCUSSION2

and 70% alcohol for 1 min and again washed thoroughly
with distilled water for 5 times. The micropropagated and conventional plants

Production of micropropagated plants: The surface seeds) were studied. The significant increase of the
sterilized seeds were cultured in B5 [11] salts, 3% sucrose, protein  content  7.17  and 31.27% was observed in root
B5 vitamins and 0.7% agar and B5 medium supplemented and  leaf  samples  of the  micropropagated plants than
with 1.0 mg/L Thidiazuron (TDZ) in aseptic condition. The that of conventional plants (Table 1). Todorovska et al.
pH of the medium was adjusted into 5.8 by adding 0.1 N [13]  investigated  to  find  all  tissue  culture derived
NaOH and / or 0.1 N HCl and then 16 h light and 8 h dark plants  showing  polymorphism  in  a   protein  level and
photoperiod was maintained by cool fluorescent lamp. an  additional  band  (2.8  kb)  was   detected   in  the
The cotyledonary node with axillary buds were excised profile of barley cv. Jubiley. The protein content of
from  seven  days  old  seedlings  and   transferred   into micropropagated plant stems, fruits wall and seeds
1.0 mg/L TDZ treated B5 medium (B5 salts, 3% sucrose, samples were decreased into 24.13, 27.84 and 3.64%,
B5 vitamins and 0.7% agar). Once in two week interval respectively than compared with conventional plants
shoot buds were sub-cultured continuously in the same (Table 1). The micropropagated plant stem height, leaf
medium and the percentage of regeneration and number area and number of immatured fruits were varied from
of shoots per explants was recorded. After three weeks, conventional  derived  plants  (data  not shown). In oil
the regenerated plants (micropropagated plants) were palm  a  woody tropical crop species, the field evaluation
hardened in the mud cub and maintained in the growth of  tissue  culture  derived plants revealed the occurrence
chamber. The hardened plants were transferred into the of variant palms which show an abnormal flower
mud pots contain soil development preventing fruit set [14].

Production of conventional plants: The plants were was more in both of the seeds of conventional and
propagated in 25 cm clay pots containing 6 kg of air dried micropropagated  plant  (Fig.  1).  In  micropropagated
red soil under 12 h photoperiod in natural conditions and plant, only 3.64% of seed protein alone decreased from
the plants were watered regularly. The healthy  and the conventional plants. Nguyen et al. [15] also observed
surface sterilized seeds were propagated in ten mud pots the somaclonal variation for protein and yield character
containing soil. Both micropropagated and conventional was decreased in soybean. The exogenous application of
plants were maintained under the same environment. The plant growth regulator (TDZ), medium and culture
experiment was repeated at three times. conditions might be the reason for decreased the protein

Estimation  of protein  content:  The  protein  content was soybean  due  to the hormonal concentrations in the
recorded after seed maturation of both the tissue culture medium [16]. The highest variability was
micropropagated and conventional plants. The soybean observed in micropropagated rhubarb PC49 might be
roots, stems, leaves, fruits wall and seeds were triggered by the cytokinin during micropropagation [17].
homogenized using 70% (v/v) ethyl alcohol and were The  frequency of somaclonal variation would depend on

Statistical analysis: Data from the experiment, the protein

collected from micropropagated and conventional plants

protein content (roots, stems, leaves, fruits wall and

Compared  with  parent  seeds, the protein content

contents. The somaclonal variations might be caused in
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Table 1: Protein content in roots, stems, leaves and fruits wall of

micropropagated and conventional plants

Protein content (mg g dw) Protein content (mg g dw)-1    -1

Plant samples in conventional plant in micropropagated plant

Root 21.2±0.06 22.7±0.57

Stem 42.7±0.23 32.4±0.87

Leaf 30.7±0.64 40.3±0.18

Fruits wall 46.8±0.35 33.7±0.72

Fig. 1: Seed protein content in parent, micropropagated
and conventional plants

the culture protocol applied during the in vitro process,
particularly on the hormone composition of the medium
and the number of subcultures [18]. If chromosome
aberrations were present or if genes responsible for
qualitative traits had been altered, we would expect to see
abnormal plants and greater variation [16]. 

In conclusion, our study showed that the
micropropagated plants were slightly changed the amount
of protein content in roots, stems, leaves, fruits wall and
seeds. However, the tissue culture derived plants did not
cause any detrimental effects.

ACKNOWLEDGMENT

We are grateful to Bharathidasan University,
Tiruchirappalli, India for providing us financial support
through University research studentship.

REFERENCES

1. Jain, S.M., 1998. Plant biotechnology and
mutagenesis for sustainable crop improvement. In:
Crop Improvement for Stress Tolerance, CCSHAU,
Behl, R.K., Singh, D. K. and G.P. Lodhi (Eds.) . Hissar
and MM Publishers, New Delhi, India, pp: 218-232.

2. Larkin, P.J. and W.R. Scowcroft, 1981. Somaclonal
variation - a novel source of variability from cell
cultures for plant improvement. Theor. Appl. Genet.,
60: 197-214.

3. Jaligot,  E.,   A.   Rival,   T.  Beule,  S.  Dussert  and
J.L. Verdeil, 2000. Somaclonal variation in oil palm
(Elaeis guineensis Jacq): the DNA methylation
hypothesis. Plant Cell Rep., 19: 684-690.

4. Kaepller, S.M., H.F. Kaepller and Y. Rhee, 2000.
Epigenetic aspects of somaclonal variation in plants.
Plant Mol. Biol., 43: 179-188.

5. Jain, S.M., 2001. Tissue culture-derived variation in
crop improvement. Euphytica, 118: 153-166.

6. Wintcov, L., 1996. Characterization of rice (Oryza
sativa L.) plants regenerated from salt-tolerant cell
lines. Plant Sci., 113: 105-111.

7. Lutts, S., J. Boutharmont and J.M. Kinet, 1999.
Physiological characterization of salt-resistant rice
somaclones. Aust. J. Bot., 47: 835-849.

8. Bertin, P., J.M. Kinet and J. Bouharmont, 1996.
Heritable chilling tolerance improved in rice through
somaclonal variation and cell line selection. Aust. J.
Bot., 44: 91-105.

9. Hanson, K., P. Hucl and R.J. Baker, 1994.
Comparative field performance of tissue-culture
derived lines and breeder lines of HY320 spring
wheat. Plant Breeding, 112: 183-191.

10. Widholm, J.M., 1996. In vitro Selection and Culture-
induced Variation in Soybean. In Soybean: genetics,
molecular biology and biotechnology, Verma, D.P.S
R.  Shoemaker (Eds.).  CAB  Int,  Wallingford,  UK,
pp: 107-126.

11. Gamborg, O.L., R.A. Miller and K. Ojima, 1968.
Nutrients requirements of suspension cultures of
soybean root cells. Exp. Cell Res., 50: 151-158.

12. Lowry,  O.H.,   N.J.  Rosenbrough,  A.L.  Farr  and
R.J. Randall, 1951. Protein measurement with folin-
phenol reagent. J Biol Chem., 193: 265-275.

13. Todorovska,   E.,     A.     Tkikonova,     M.   Pftrova,
Z.   Vitanova,      E.      Rinova,      M.    Gkamatikova,
D.  Valcmievai,    S.   Zaprianov,   N.   Mfirsinko   and
I. Atanassov, 1997. Agronomic performance and
molecular assessment of tissue culture-derived barley
Lines. Plant Breeding, 116: 511-517.

14. Duval, Y., F. Engelmann and T. Durand-Gasselin,
1995. Somatic embryogenesis in oil palm (Elaeis
guineensis Jacq). In: Biotechnology in Agriculture
and Forestry: Somatic Embryogenesis and Synthetic
Seed, Y.P.S. Bajaj (Eds.), pp: 335-352. 

15. Nguyen, M.V., C.D. Nickell and J.M. Widholm, 2001.
Selection for high seed oil content in soybean
families derived from plants regenerated from
protoplasts and tissue cultures. Theor. Appl. Genet.,
102: 1072-1075.



World J. Agric. Sci., 5 (2): 186-189, 2009

189

16. Stephens, P.A., C.D. Nickel and J.M. Widholm, 1991. 18. Ducos, J.P., R. Alenton, J.F. Reano, C. Kanchanomai,
Agronomic evaluation of tissue-culture-derived A. Deshayes1 and V. Petiard, 2003. Agronomic
soybean plants. Theor. Appl. Genet., 82: 633-635. performance of Coffea canephora trees derived from

17. Yipeng, Z., W. Brian, W. Grout and C. Peter, 2005. large-scale somatic embryo production in liquid
Variations in morphology and disease susceptibility medium. Euphytica, 131: 215-223.
of micropropagated rhubarb (Rheum rhaponticum)
PC49, compared to conventional plants. Plant Cell,
Tissue and Organ Culture, 82: 357-361. 


