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Abstract. The potential of using tissue culture technique for the production of some bioactive 
compounds since it allows the manipulation of the biosynthetic routes to increase the production 
and accumulation of specific compounds. This study was conducted to investigate  the effect of 
vitamins (pyridoxine and nicotinic acid), thiamine-Hcl at different cocentrations (0.5, 1.0 & 2.0 
mg/l) and myo-inositol at different concentrations (25, 50, and 100mg/l) at different 
cocentrations supplemented in MS basal nutrient  medium of embryogenic callus of date palm  
on the production of secondary metabolites of amino acids and indoles. Tow egyption cultivars 
(Sakkoty and Bartamuda cultivars) of date palm were used. Pyridoxine concentration at 0.5mg/l 
was the most effective concentration in the production of  amino acids and indoles from 
embryonic callus of the tow studied cultivars of date palm. Nicotinic acid at 0.5mg/l showed also 
the best results of production of amino acids and indoles from embryogenic callus of two 
cultivars. Acording to thiamine at 2mg/l concentration was the most effective in inducing the 
highest significant value of amino acids and indoles from embryonic callus of two cultivars of 
date palm. Myo-inositol concentration at 25mg/l produced the highest significant value of amino 
acids and indoles. 

Introduction 
Many higher plants are major sources of natural product used as pharmaceuticals, agrochemicals, 
flavor and fragrance ingredients, food additives, and pesticides [1]. The search for new plant 
derived. In the search for alternatives to production of desirable medicinal compounds from 
plants, biotechnological approaches, specifically, plant tissue cultures, are found to have 
potential as a supplement to traditional agriculture in the industrial production of bioactive plant 
metabolites [2]. Date palm tree Phoenix dactylifera L. is a multipurpose tree from whole tree, the 
cultivation of this crop was distributed in North Africa and Middle East specially in Arabian 
Peninsula. Date palm tree can accumulate many chemicals in their tissues, as primary 
metabolites containing carbohydrates and proteins, and secondary metabolites which are 
produced from primary ones [3,4]. The yield of  secondary compounds in plants cells can be 
enhanced by  precursor feeding in culture medium it has been a normal and a popular approach 
to increase this bioactive compounds [5]. secondary metabolite formation has shown that  the 
media components have an influence on metabolism [6]. Vitamins, myoinositol  and thiamine-
HCl are considered important copmonents which induce plant cell growth also thier role in 
stimulated the bioactve metabolites as precursors has been reported [6-9]. The aim of this work is 
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to study  the effect of some vitamins (Pyridoxine hydrochloride, Nicotinic acid, Thiamine 
hydrochloride, Myo- inositol ) on (free amino acids content, total indols content) in 
embryogeinic callus stage of in vitro date palm (Sakkoty and Bartamuda cultivars). 

Materials and Methods 
Callus explants of two cultivars Bartamuda and Sakkoty were produced from indirect protocol of 
date palm micropropagation discribed by [10,11].  

In this study received embryonic callus explants for both cultivars were cultured on basic 
nutrient medium for callus formation which composed of MS basal medium [12], supplemented 
30 g/l sucrose and 3.0 g/l activated charcoal with 40 mg/l adenine – sulfate, 200 mg/l glutamine, 
100 mg/l myo-inositol, 0.1 mg/l biotin, 170 mg/l NaH2PO4,0.1 mg/l thiamine HCl 0.5 mg/l 
pyridoxine, 0.5 mg/l nicotinic acid, 3.0 mg/l 2- isopentenyl adenine (2iP) + 10.0 mg/l 2,4 –D 
dichlorophenoxy acetic acid (2,4 – D). 

Callus explants of tow cultivars Bartamuda and Sakkoty were produced from indirect protocol 
of date palm micropropagation discribed by [10,11].  

In this study recived  embryonic callus explants for both cultivars were cultured on basic 
nutrient medium for callus formation  which composed of MS basal medium [12],    
supplemented 30 g/l sucrose and 3.0 g/l activated charcoal with 40 mg/L adenine – sulfate, 200 
mg/l glutamine, 100 mg/l myo-inositol, 0.1 mg/l biotin, 170 mg/L NaH2PO4,0.1 mg/l thiamine 
HCL 0.5 mg/l pyridoxine,0.5 mg/l nicotinic acid, 3.0 mg/L  2- isopentenyl adenine (2iP) + 10.0 
mg/l 2,4 –D dichlorophenoxy acetic acid (2,4 – D). The studied treatments were added as 
followed:- 
1. Effect of vitamins 
Effect of Pyridoxine hydrochloride concentration on secondary metabolites in embryogenic 
callus. 

Pyridoxine hydrochloride concentration: 
a) 0.5  mg/l      b) 1.0  mg/l    c) 2.0  mg/l. 

Effect of Nicotinic acid concentration on secondary metabolites in embryogenic callus. 
Nicotinic acid concentration: 
a) 0.5 mg/l     b) 1.0   mg/l    c) 2.0 mg/l. 

Effect of thiamine hydrochloride concentrations on secondary metabolites in embryogenic callus. 
2. Effect ofThiamine-Hcl concentrations: 

a) 0.5 mg/     b) 1.0   mg/l     c) 2.0 mg/l. 
Effect of Myo- inositol concentrations  

a)    25    mg/l     b)   50    mg/l   c)    100 mg/l. 
6.0 g/l agar were used to solidified culture medium which were distributed in culture jars (250 

ml); each jar contained 25 ml of  culture nutrient medium. Culture jars were immediately capped 
with polypropylene closure autoclaved at 121°C at 1.05 kg/cm2 for 20 min. The cultured jars 
were incubated under total darkness at 27±1°C and data were recorded every (6 weeks) for three 
subcultures on total steroids  (mg/g dry weight). 

Callus sampels were collected from all studied  treatments of the micro elements compounds, 
manganese sulfate (), zinc sulfate ( MnSO4.4H2O)   heptahydrate (ZnSO4.7H2O) and copper 
sulfate (CuSO4.5H2O) for both Bartamuda and Sakkoty cv. for the following assay. 
1. Determination of free amino acids 
Total amino nitrogen or free amino acids were determined according to Rosein [13]. For assay, 
one ml of sample was pipetted out into a series of test tubes, and then total volume made up to 4 
ml with distilled water. One ml of ninhydrin reagent (4 %, 4 g ninhydrin was dissolved in 50 ml 
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acetone and 50 ml acetate buffer) was added to each tube, mixed well, and the tubes were kept in 
a boiling water bath for 15 min. Then, the tubes were cooled and the volume was made up to 10 
ml in measuring flask with ethanol 50 %. The pink color developed was measured using a 
spectrophotometer at 570 nm DL-alanine. The concentration of total amino nitrogen as  DL-
alanine were calculated from the standard curve. 
2. Extraction of Indoles and Phenols 
One gram of fresh samples in three replicates were sectioned into minute pieces and extracted 
with 5 ml cold methanol 80 % and stored in cold condition for 24h. The combined extracts were 
collected and filtered. Then, the volume of sample was raised up to known volume with cold 
methanol. 
A-Determination of Total Indoles  
The total indoles were determined in the methanolic extract using p-dimethyl amino 
benzaldehyde (PDAB) reagent, 1 g was dissolved in 50 ml HCl conc. and 50 ml ethanol 95 %) 
test according to Larsen et al. [14]. One ml of aliquot methanolic extract was pipetted into a test 
tube, then 4 ml of PDAB reagent was added and incubated at 30 – 40 °C for 1 h. The intensity of 
the resultant color was spectrophotometerically measured at 530 nm. A standard curve was 
established which refer to the relationship between different concentrations of IAA and their 
corresponding absorbance values. 
B-Determination of Total Phenols 
Phenols determination was carried out according to Danial and George [15]. For estimation of 
total phenols, 1 ml of the methanol tissue extract was added to 0.5 ml of Folin-Ciocalteu’s 
Phenol Reagent and shaken 3 min. Then, 1 ml saturated Na2CO3 (25 % w/v) plus 17.5 ml 
distilled water added. The mixtures were left for one hour at 30- 40 °C. Optical density of these 
samples was measured by a colorimeter using wavelength 730 nm. Concentrations of total 
phenols in different samples were calculated as mg phenol/100g FW. Amount of total phenolic 
compounds was calculated according to standard curve of pyrogalol (99.5 %). 

Statistical analysis 
The obtained data were subjected to analysis of variance. The mean values were compared using 
LSD test at the 5% level of probability. The data were tabulated and statistically factorial 
analysed according to the randomized complete block design with three replicates Snedecor & 
Cochran [16]. 

Results and Discussion 
1. Effect of Pyridoxine- HCl on total amino acids content (mg/g fresh weight).  
Data in Table 1 clearly showed that no significant differences were found between the two 
cultivars under investigation (0.99, 0.94 mg/g fresh weight respectively),the  pyridoxine 
concentration (0.5mg/l) was the most effective as it induced the highest significant value (1.65 
mg/g fresh weight), concerning the interaction between cultivars and pyridoxine concentrations, 
these results illustrated that the highest significant value (1.65 mg/g fresh weight) was for 
Sakkoty and Bartamuda cultivars embryogenic callus grown on medium contained( 0.5 mg/l) 
pyridoxine. The lowest value (0.47 mg/g fresh weight) was for Bartamuda cultivar embryogenic 
callus grown on medium contained (1.0 mg/l) pyridoxine. 
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Table 1: Effect of Pyridoxine -HCl on total amino acids content (mg/g fresh weight).  
 
 
 
 
 
 
 
 
 
 
 
 
2. Effect of Pyridoxine- HCl on total indoles content (mg/g fresh weight). 

 
Table 2: Effect of Pyridoxine HCl on total indoles content (mg/g fresh weight).  

 
 
 
 
 
 

 
 
 
 
 
Data in Table 2 clearly showed that, significant differences were found between the two 

cultivars under investigation (0.30, 0.35 mg/g fresh weight respectively), the pyridoxine 
concentration (0.5mg/l)was the most effective  as it induced the highest significant value (0.55 
mg/g fresh weight), concerning the interaction between cultivars and pyridoxine concentrations, 
the highest significant value(0.59 mg/g fresh weight) was for Sakkoty cultivar embryogenic 
callus grown on medium contained( 0.5 mg/l) pyridoxine. The lowest value (0.15 mg/g fresh 
weight) was for Sakkoty cultivar embryogenic callus grown on medium contained 2.0 mg/l 
Pyridoxine.  
 
  

Cultivar (A) 
Pyridoxine- HCL mg/l (B) 

0.5 1.0 2.0 Mean (A) 

Bartamuda 1.65 0.47 0.70 0.99 

Sakkoty 1.65 0.54 0.77 0.94 

Mean (B) 1.65 0.51 0.74  

L.S.D  0.05: A=N.S, B =0.19, AB=0.27 

Cultivar (A) 
Pyridoxine HCL mg/l(B) 

0.5 1.0 2.0 Mean (A) 

Bartamuda 0.50 0.21 0.18 0.30 

Sakkoty 0.59 0.30 0.15 0.35 

Mean (B) 0.55 0.25 0.16  

L.S.D 0.05: A=0.03, B=0.041, AB=0.057 



By-Products of Palm Trees and Their Applications  Materials Research Forum LLC 
Materials Research Proceedings 11 (2019) 244-252  doi: https://doi.org/10.21741/9781644900178-20 

 

 

 248 

3. Effect of Nicotinic acid on total amino acids content (mg/g fresh weight). 

Table 3: Effect of Nicotinic acid on total amino acids content (mg/g fresh weight).  

 

 

 

 

 

 
Data in Table 3 clearly showed that no significant differences were found between the two 

cultivars under investigation (0.48, 0.42 mg/g fresh weight respectively), the nicotinic acid 
concentration (0.5mg/l) was the most effective as it produced the highest significant value (0.68 
mg/g fresh weight), concerning the interaction between cultivars and nicotinic acid 
concentrations, the highest significant value (0.72 mg/g fresh weight) was for  Bartamuda 
cultivar  embryogenic callus grown on medium contained( 0.5 mg/l) nicotinic acid. The lowest 
value (0.18 mg/g fresh weight) was for Sakkoty cultivar embryogenic callus grown on medium 
contained (2.0 mg/l) nicotinic acid. 
 

4. Effect of Nicotinic acid on total indoles content (mg/g fresh weight).  

Table 4: Effect of Nicotinic acid on total indoles content (mg/g fresh weight).  

Cultivar (A) 
Nicotinic acid mg/l (B) 

0.5 1.0 2.0 Mean (A) 

Bartamuda 0.70 0.46 0.18 0.45 

Sakkoty 0.71 0.42 0.12 0.42 

Mean (B) 0.70 0.44 0.15  

L.S.D 0.05: A=N.S, B=0.070, AB =0.099 

 
Data in Table 4 showed that no significant differences were found between the two cultivars 

under investigation (0.45, 0.42 mg/g fresh weight respectively), the nicotinic acid concentration 
(0.5mg/l)was the most effective as it induced  the highest significant value (0.70 mg/g fresh 
weight) then came (0.44 and 0.15 mg/g fresh weight respectively), concerning the interaction 
between cultivars and nicotinic acid concentrations, the highest significant value (0.71 mg/g 
fresh weight) was for  Sakkoty  cultivar embryogenic callus was grown on medium contained( 
0.5 mg/l) nicotinic acid. The lowest value (0.12 mg/g fresh weight) was for Sakkoty cultivar 
embryogenic callus grown on medium contained (2.0 mg/l) nicotinic acid. 
 

Cultivar (A) 
Nicotinic acid mg/l (B) 

0.5 1.0 2.0 Mean (A) 

Bartamuda 0.72 0.49 0.22 0.48 

Sakkoty 0.65 0.45 0.18 0.42 

Mean (B) 0.68 0.47 0.20  

L.S.D 0.05: A=N.S, B=0.081, AB=0.115 
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5. Effect of thiamine-Hcl on total amino acids content (mg/g fresh weight).  
 

Table 5: Effect of thiamine on total amino acids content (mg/g fresh weight).  

 

 

 

 
 
 
 
 
 
 
Data in Table 5 showed that there are significant differences were found between the two 

cultivars under investigation (0.31, 0.24 mg/g fresh weight respectively), the thiamine 
concentration (2.0mg/l) was the most effective as it induced the highest significant value (0.46 
mg/g fresh weight), concerning the interaction between cultivars and thiamine concentrations, 
the highest significant value(0.50 mg/g fresh weight) was for  Bartamuda  cultivar embryogenic 
callus grown on medium contained( 2.0 mg/l) thiamine. The lowest value (0.13 mg/g fresh 
weight) was for Sakkoty cultivar embryogenic callus grown on medium contained (0.5 mg/l) 
thiamine. 
 
6. Effect of Thiamine on total indoles content (mg/g fresh weight).  

 
Table 6: Effect of thiamine on total indoles content (mg/g fresh weight).  

 
 
 
 
 
 

 
 
 
 
 
 
Data in Table 6 clearly showed that significant differences were found between the two 

cultivars under investigation (0.33, 0.42 mg/g fresh weight respectively), the thiamine 
concentration (2.0mg/l) was the most effective as it resulted in  the highest significant value 
(0.70 mg/g fresh weight), concerning the interaction between cultivars and thiamine 

Cultivar (A) 
Thiamine HCl mg/l (B) 

0.5 1.0 2.0 Mean (A) 

Bartamuda 0.26 0.19 0.50 0.31 

Sakkoty 0.13 0.19 0.42 0.24 

Mean (B) 0.19 0.19 0.46  

L.S.D 0.05: A=0.046, B=0.057, AB=0.081 

Cultivar (A) 
Thiamine HCl mg/l(B) 

0.5 1.0 2.0 Mean (A) 

Bartamuda 0.12 0.26 0.62 0.33 

Sakkoty 0.14 0.34 0.77 0.42 

Mean (B) 0.13 0.30 0.70  

L.S.D 0.05: A=0.033, B=0.040, AB  = 0.575 
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concentrations, the results illustrated that the highest significant value (0.77 mg/g fresh weight) 
was for Bartamuda  cultivar embryogenic callus grown on medium contained( 2.0 mg/l) 
thiamine. The lowest value (0.12 mg/g fresh weight) was for Bartamuda cultivar embryogenic 
callus grown on medium contained (0.5 mg/l) thiamine. 

7. Effect of myo-inositol on total amino acids content (mg/g fresh weight).  
Table. 7: Effect of myo-inositol on total amino acids content (mg/g fresh weight). 

 
 
 
 
 
 
 
 
 
 
 

 
Data in Table 7 showed that no significant differences were found between the two cultivars 

under investigation (0.81, 0.73 mg/g fresh weight respectively), the myo-inositol  concentration 
(25mg/l) was the most effective as it induced  the highest significant value (1.10 mg/g fresh 
weight), concerning the interaction between cultivars and myo-inositol  concentrations, the 
highest significant value(1.20 mg/g fresh weight) was for Bartamuda  cultivar embryogenic 
callus grown on medium contained ( 25 mg/l) myo-inositol. The lowest value (0.60 mg/g fresh 
weight) was for Sakkoty cultivar embryogenic callus grown on medium contained (100 mg/l) 
myo-inositol. 
8. Effect of Myo-inositol on total indoles content (mg/g fresh weight).  

Table. 8: Effect of myo-inositol on total indoles content (mg/g fresh weight).  

Cultivar (A) Myo-inositol mg/l (B) 

 25 50 100 Mean (A) 

Bartamuda 0.61 0.23 0.27 0.37 

Sakkoty 0.67 0.23 0.26 0.39 

Mean (B) 0.64 0.23 0.26  

L.S.D 0.05: A=N.S, B=0.040, AB=0.057 

Data in Table 8 clearly showed that no significant differences were found between the two 
cultivars under investigation (0.37, 0.39 mg/g fresh weight respectively), the myo-inositol 
concentration (25mg/l) was the most effective as it produced the highest significant value (0.64 
mg/g fresh weight), concerning the interaction between cultivars and myo-inositol 

Cultivar (A) 
Myo-inositol mg/l (B) 

25 50 100 Mean (A) 

Bartamuda 1.20 0.60 0.64 0.81 

Sakkoty 1.00 0.61 0.60 0.73 

Mean (B) 1.10 0.60 0.62  

L.S.D 0.05:  A=N.S, B=0.14, AB=0.19 
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concentrations, the highest significant value(0.67 mg/g fresh weight) was for Bartamuda cultivar 
embryogenic callus grown on medium contained( 25 mg/l) myo-inositol. The lowest value (0.23 
mg/g fresh weight) was for Bartamuda and Sakkoty cultivars the embryogenic callus grown on 
medium contained (50 mg/l) myo-inositol. 

Secondary metabolite production can be induced by medium optimizations 
[17,18].Obviously, in many cases, rigorously controlled plant in vitro cultures can generate the 
same valuable natural products [5]. Vitamins are nitrogenous substances required in trace 
amounts to serve catalytic functions in enzyme systems. Plant cell grown in vitro are capable of 
synthesizing essential vitamins in suboptimal quantities; thus,culture media are often 
supplemented with vitamins to enhance growth. Various standard media formulations and 
modifications there of show wide differences in vitamin composition [5,19]. Thiamine is 
essential for many plant cells, it is also involved in cell biosynthesis and metabolism. Myo-
inositol has been described as a natural constituent of plant which involved in cell membrane 
permeability. It stimulated the cell division when added at low concentrations to the culture 
medium [20-22]. On the light of our results these compounds additives have induced the content 
of free amino acids content and indole content in date palm callus dependent on the 
concentration. 

Summary  
Studies in this area could lead to the successful manipulation of secondary metabolism and could 
significantly increase the amounts of the compounds. It should be possible to achieve the 
synthesis of a wide range of compounds in date palm callus cultures. 
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