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ABSTRACT 
 

The aim of this study was to determined condition for selection explant of Lupinus termis for 
micropropagation and callus formation., the seeds were used for this study  sterilized and cultured in Murashige 
and Skoog basal medium supplemented with different levels of yeast extract (0.0,50,100 and 150 mg/l.), sowing 
seeds were  used sterelized and cultured for first week in dark then exposed to light to for 2,3 and 4 weeks. 
increasing of incubation periods caused promotion  in Seedlings weight, seedlings length and cotyledons fresh 
weight,  while increasing  the concentration of yeast extract gradually led to a decrease in the data recorded, 
Incubation period  has been commonly used for the enhancement of growth in plants in vitro., phenolic 
compounds were recorded the lowest values in Cotyledons explants comparing with other explants, for this 
reason., Cotyledons explant was the suitable explants selection for callus initiation and micropropagation, and 
also cotyledons explant containing on suitable amount of carbohydrates comparing with other treatments.    
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Introduction 
 

Many higher plants are major sources of natural products which are used in pharmaceuticals  , 
agrochemicals, flavor and fragrance ingredients, food additives, and pesticides., Plant Tissue Cultures are found 
to have potential as a supplement to traditional agriculture in the industrial production of bioactive plant 
metabolites, which is an alternatives to production of desirable medicinal compounds from plants (Sauerwein, 
1992). Legumes contain a rich variety of phytochemicals including phytosterols, natural antioxidants and 
bioactive carbohydrates (Amarowicz and Pegg, 2008), which if consumed in sufficient quantities may help to 
reduce  tumor risk (Mathers,2002) and coronary heart disease (Bazzano, et al., 2001). Lupines are protein – 
containing legumes that have been present in Andean and Mediterranean dies since ancient times .some lupine 
spices exhibit antioxidant capacity related mainly with the presence of phenolic compounds (Tsalikj, et al.,1999) 
. Lupines are good source of protein and lipids and have no lectins and very low content of protease inhibitors 
(Australia New Zealand Food Authority). in this study, one reason identified for poor callus  maintenance was 
the initiation of browning . It is well established fact that browning  of the tissue is correlated with excessive  
accumulation of phenolics (Dubravina  et al ., 2005). The plant phenolics can be defined as  compounds having 
an aromatic ring with at least one hydroxyl functional group or  derivatives of aromatic hydroxyl compounds. 
The biosynthesis of phenolic compound is complicated and not entirely understood. It begins with the 
biosynthesis of aromatic  amino acids typtophan, phenylalanine and tyrosine. The cinnamic acid is believed to 
be the first step in the biosynthesis of phenolic compounds. It is synthesized from amino  acid-phenylalanine 
ammonia lyase  (Sreenivasula, 1989). Some studies have shown that explant characteristics such as type, source, 
genotype and history affect the success and commercial viability of tissue culture systems (Bhau and Waklu, 
2001; Chan and Chang, 2002; Hoy, et al., 2003). Also, some molecules stimulate the production of secondary 
metabolites; these are called Elicitors, and the phenomenon is known as Elicitation (Brooks & Watson,1986). 
Elicitors produced within plant cells are termed as endogenous elicitors, while those produced by 
microorganisms are called exogenous elicitors. In plant tissue culture, accumulation of secondary metabolites 
can be enhanced by the treatment of various kinds of elicitors, which can be biotic and a  biotic (Ekiert and 
Gomolka, 2000; Ekiert,  2001).  Yeast extract (biotic elicitor ) has been used in plant tissue culture due to their 
ability to stimulate the defense mechanism, which leads to increase secondary meta-bolite production (Abraham 
et al., 2011). Phenolic compounds can interact with human salivary proline-rich protein to produce an astringent 
sensation, Their ability to interact with proteins has led to their importance in the food industry, herbal medicine 
and agriculture (Bartolomè, et al, 2000). The objectives of the current study therefore were to investigate the 
effect of incubation period  and yeast extract levels on seedling growth , phenolic compounds and total 
carbohydrates of  Lupinus termis  to explant selection for callus initiation and micropropagation.    
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Materials and Methods 

 
This study was conducted during 2012/2013 in biotechnology lab of plant cell and tissue culture, 

Horticulture Department, Faculty of Agriculture, Al-Azhar University, Cairo, Egypt On Lupinus termis plant. 
Seeds of  L. termis plant were washed several times with tap water and immersed in 30 % commercial 

Clorox solution (1.25 % sodium hypochlorite) with a few drops of tween 20 for 20 minutes followed by four to 
five washings with sterile  distilled water under aseptic condition in a sterile jar .The sterile seeds were planted 
in jars containing 25 ml of Murashige & Skoog (MS,1962) basal medium supplemented with 30 g/l. sucrose  
and 2.0 g/l. phytagel., medium feeding with different levels of  yeast extract (YE) as ( 0.0- control-, 50, 100 and 
150 mg/l.)  and  incubated in a growth chamber under 25+2˚C in dark for first week , then exposure to 2000 lux 
of cool white fluorescent  for 16 hr.light/8hr.dark for different incubation periods (IP) for (1,2 and 3 weeks).  
The pH value was adjusted to 5.8 by adding a suitable amount of 1N HCL or 1N KOH using the pH meter prior 
to autoclaving  1.3 Kg/cm for 20 minutes.  

 
Measurements and chemical analysis: 
 
vegetative measurements: 
 

Seedlings weight g/plant, seedlings length cm/plant Shoots height cm/ plant, Leaves number / plant, Leaves 
length cm/ plant, Leaves fre weight g/plant, Leaves dry weight g/plant, Cotyledons fresh weight g/plant, 
Cotyledons dry weight g/plant,  Hypocotyls length cm/ plant,  Hypocotyls fresh weight g/ plant, Hypocotyls dry 
weight g/plant, Roots number / plant, Roots length cm/ plant, Roots fresh weight g/plant and Roots dry weight 
g/ plant. 

Data were determined after remove residue phytagel in the end of different  incubation periods (2,3 and 4 
weeks)  and all explants were dried on temperature room. 

 
Some biochemical constituents content: 

 
Total phenolics and total carbohydrates content in both explants of L. termis were determined as follow 
Total phenolics assay 
Phenolic levels in explants  were determined using a slight modification of the method of Chandler and 

Dodds (1983) that was originally based on the method of Singleton and Rossi (1965). Approximately 50 mg 
(explants ) were placed in 2.5 ml of 95% ethanol at 0 °C for 48 h. Each sample was then homogenized and 
centrifuged at 13,000 × g for 8 to 10 min. A 1 ml aliquot of the supernatant was transferred to a 16 × 100 mm 
test tube and mixed with 1 ml of 95% ethanol, 5 ml of distilled water. To each sample were added  0.5 ml of 
50% Folin- Ciocalteu reagent, after 5 min 1 ml of 5% Na2 CO3  with thorough mixing. The mixture was allowed 
to stand for 60 min and the absorbance of the solution was read spectrophotometrically at 725 nm , using 95% 
ethanol as blank and solutions of gallic acid as standards.  
 
Total carbohydrates: 
 
Preparation of samples: 

 
100 mg of dried explants was placed in test tube (3cm ×30 cm) then 10 ml of H2SO4 (1N) was add , the test 

tube were placed in water bath at 100 C for 30 min. then the test tube left to cool, and 0.1 g of barium carbonate 
was added, the sample was filtered  through Whatman filter paper No 1 and washed several times with distilled 
water, then transferred to 100 ml volumetric flask and completed to 100 ml distilled water  
 
Determination of Total carbohydrates: 

 
Total carbohydrates content was determined using the phenol sulphuric acid method according to Dubois, et 

al., (1956 ) as follow: one ml of 5 % phenol was add  to 1 ml of the aqueous carbohydrate extract of explant and 
mixed with 5 ml of sulphuric acid (98%) was add and mixed thoroughly. Absorbance of the yellow orange color 
was measured at 490 nm. A blank solution was prepared  using distilled water instead of sugar solution. A 
stranded curve was prepared using different concentration of pure glucose.  
 
The statistical analysis: 
 

the analysis of variance was performed for data using the method outlined by (Snedecor and Cochran, 
1972) and the means were compared using New L.S.D. test. 
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Result And Discussion 

 
Vegetative parameters: 
 

Data in Table (1) showed that, increasing of incubation periods to (4 weeks) was recorded  highest 
significant values of seedlings weight and shoots height with MS medium supplemented with yeast extract (0.0 
and 50 mg/l.) and the same culture medium interaction with incubation period (3 weeks) caused significant 
increasing in seedlings length. MS  medium yeast extract free with different incubation period caused significant 
increase in both roots and hypocotyls length. on the other hand , increasing of incubation periods  caused highest 
significant values in most of  vegetative parameters,  while different levels of yeast extract no significant effect 
on vegetative parameters instead of roots fresh weight, roots dry weight, cotyledons dry weight and leaves fresh 
weight specially with largest incubation period  

 
Table 1: Effect of different incubation periods (IP) and yeast extract (YE)  levels  on Vegetative Parameters of Lupines termis seedlings   

Vegetative parameters  Incubation periods / week (IP/ week) NEW 
L.S.D
. 5 % 

2 3 4 
Yeast extract mg/l. ( YE) 
0.0 50 100 150 0.0 50 100 150 0.0 50.0 100 150 

Seedlings weight g/plant 3.35 2.08 2.30 2.19 4.02 3.61 4.23 3.29 4.35 4.83 3.73 3.28 0.501 
Seedlings length cm/ plant  28.24 18.74 19.52 14.66 34.83 24.08 24.25 23.08 32.83 30.83 28.74 20.75 1.07 
Shoots height cm/ plant 13.08 11.66 12.36 9.16 18.5 16.25 16.75 14.75 18.33 19.83 18.08 15.75 1.56 
Leaves number /plant 2.60 3.83 2.83 2.83 4.1 4.6 5.6 4.3 4.6 5.6 4.83 4.0 1.19 
Leaves length cm/ plant 3.85 4.83 4.25 4.20 7.75 7.75 8.0 7.16 8.83 9.50 9.3 7.16 1.42 
Leaves fresh weight g/plant 0.306 0.221 0.206 0.20 0.65 0.513 0.741 0.451 0.836 1.136 0.876 0.55 0.202 
Leaves dry weight  g/plant 0.04 0.020 0.021 0.028 0.052 0.06 0.071 0.045 0.075 0.096 0.077 0.053 0.085 
Cotyledons fresh weight g/plant  0.88 0.80 0.878 0.781 1.09 1.01 1.096 0.995 1.246 1.106 1.07 1.04 0.271 
Cotyledons dry weight g/plant 0.105 0.126 0.240 0.170 0.096 0.094 0.111 0.066 0.079 0.086 0.088 0.078 0.037 
Hypocotyls length cm/ plant 10.83 7.25 5.0 5.3 11.10 8.5 9.25 7.58 11.3 10.3 8.75 8.58 0.87 
Hypocotyls fresh weigh g/plant 1.058 0.593 0.766 0.625 1.17 0.916 1.02 0.725 1.23 1.09 1.025 1.011 0.244 
Hypocotyls dry weight g/plant 0.091 0.058 0.064 0.060 0.103 0.081 0.083 0.054 0.105 0.096 0.088 0.081 0.019 
Roots number / plant  28 27.26 36.33 23.65 56.5 41.33 45.66 24.83 50.83 53.66 40.66 21.16 10.16 
Roots length cm/ plant 15.16 7.08 7.16 5.50 16.33 7.83 7.50 5.2 14.5 11.0 10.66 5.0 2.09 
Roots  fresh weight g/plant 1.021 0.476 0.486 0.414 1.146 0.94 1.24 0.933 1.168 1.446 1.067 0.891 0.213 
Roots dry weight g/plant 0.082 0.056 0.065 0.070 0.070 0.087 0.093 0.077 0.090 0.114 0.076 0.079 0.022 

 
As generally , Data in figures (1 ,2 and 3 ) show that ,  increasing of incubation periods caused promotion  

in Seedlings weight g/plant  , seedlings length cm/ plant and cotyledons fresh weight g/ plant of Lupinus termis,  
while Increasing the concentration of yeast extract gradually led to a decrease in the data recorded ,Incubation 
period  has been commonly used for the enhancement  of growth in plants in vitro.  

 

 
 

Fig. 1: Effect of different incubation periods (IP) and yeast extract (YE) on seedlings weight g/plantof Lupinus  
            termis.   

 

 
 

Fig. 2: Effect of different incubation periods (IP) and yeast extract (YE) on seedlings length of Lupinus termis.  
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 Fig. 3: Effect of different incubation periods (IP) and yeast extract (YE) on cotyledons fresh weight  of Lupinus  
              termis.  

 
Addition yeast extracts were used as growth nutrients such as crown-gall tissue cultures and callus cultures 

(Jonard, 1960; Vasil and Hildebrandt, 1966). (George et al., 2008) Suggest that yeast extract is used as a 
supplement in order to promote plant growth, due to its high amino acid content . However, different species 
respond in different ways to the presence of yeast extract that is, addition of higher concentration of yeast 
extract to MS medium, inhibit the growth whereas, lower concentration of yeast extract was found beneficial 
(Vasil and Hilderbrandt, 1966). On Curcuma mangga , Abraham, et al.,  (2011 ) Found that, Yeast extract used 
as supplement in proliferation medium did not affect the shoot proliferation  and inhibition of leaf-development 
of in vitro plantlets and also inhibition of leaf-development and  did not affect the fresh and dried biomass of the 
plantlets also yeast extract in the in vitro plantlets.  

 
Some biochemical constituents content: 

 
Data in table (2) showed that, the most of highest significant values of total phenolics were recorded as 

follow .,  in leaves explant were recorded with (MS medium supplemented with 50 mg/l YE) interaction with 
different incubation periods and also in cotyledons explants, the same medium interaction with 4 weeks 
incubation period, in hypocotyls explant (MS medium supplemented with 50 and 100 mg/l YE) interaction with 
3 weeks incubation period also (MS medium free YE) interaction with 4 weeks incubation period  and  in roots 
explant (MS medium supplemented with 50 mg/l YE) interaction with 3 and 4 weeks incubation periods . while 
in total carbohydrates were recorded the most increasing of significant values as follow., in both leaves and 
cotyledons explant, (MS medium supplemented with 50 mg/l YE) interaction with 4 weeks incubation period, in 
hypocotyls explant (MS medium supplemented with 100 mg/l YE) interaction with 2 weeks incubation period , 
while in roots explant (MS medium supplemented with 50 mg/l YE) interaction with different incubation 
periods.  (Ishikawa, et al., 2007) found that , the addition of yeast extract into the culture medium increased the 
secondary metabolites production in Glehnia littoralis,  while ( Guo and Ohta, 1994)  indicated that, yeast 
extract enhanced the accumulation of 6-methoxymellein in carrot cells and also.,  Zhao et al. (2004) reported 
that, yeast elicitor-treated Cupressus lusitanica cell cultures also enhanced the accumulation and metabolism of 
poly phosphoinositol. 

 
Table 2: Effect of different incubation period (IP) and yeast extract (YE) on phenolic compounds and total carbohydrates  of Lupines termis  
              seedlings 

Chemical 
analysis 

explant Incubation periods / week ( IP/ week) NEW 
L.S.D.  
5 % 

2 3 4 
Yeast extract mg/l.(YE) 
0.0 50 100 150 0.0 50 100 150 0.0 50.0 100.0 150 

Total 
phenolics 

Leaves 1.9
0 

2.78 2.4 2.37 2.1
0 

2.91 2.63 2.34 2.45 3.16 2.55 2.66 0.46 
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Leaves  2.2
0 
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phenolic compounds were recorded the lowest values in Cotyledons explants comparing with other 

explants, for this., Cotyledons explant was the suitable explants selection for callus initiation and 
micropropagation , and also cotyledons explant containing on suitable amount of carbohydrates comparing with 
other treatments.  

(figures, 3 and 4 ). Abraham, et al. (2011) reported that, culture medium supplemented with yeast extract 
caused morphological abnormalities., This might be the result of stress response of the plantlets to the 
accumulation of secondary metabolites due to the yeast extract that acted as elicitor and The increment of total 
phenolics content of Curcuma mangga plantlets indicate that yeast extract might trigger the production of 
endogenous jasmonic acid and / or methyl jasmonate, which increased the production of phenolics content ,  
addition of yeast extract into the culture medium increased the total phenolic content and also The higher 
amount of yeast extract did not act as elicitor for phenolics production., It was reported that yeast extract did not 
affect the biosynthesis pathway of plants. However, it triggered the production of endogenous jasmonic acid and 
/ or methyl jasmonate, which influence the production of secondary metabolites (Sanchez-Sampedro, et al., 
2005). 

   

 
 

Fig. 1: Effect of different incubation period (IP) and yeast extract (YE) on phenolic compounds and of Lupines  
           termis seedlings 

 

 
 
 

Fig. 2: Effect of different incubation period (IP) and yeast extract (YE) on total carbohydrates  of Lupines termis  
            seedlings 
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