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ABSTRACT 
 

A field experiment was conducted at the Experimental Farm, Faculty of Agriculture, Zagazig 
University, Egypt, during the two consecutive seasons of 2014 and 2015 to evaluated the effect of 
different amino acids concentrations as foliar spray viz., phenylalanine (150 and 300 ppm), L- 
tryptophan (50 and 100 ppm) and peptone (500 and 1000 ppm) as well as control (sprayed with tap 
water) on growth, yield and its components, active ingredients expressed as anthocyanin content and 
some chemical constituents of roselle plant. Plants were foliar sprayed with amino acids concentrations 
three times at 35, 50 and 65 days after sowing. The simple experiment included seven treatments were 
arranged in a randomized complete block design with three replicates. Results demonstrated that 
different applied amino acids treatments increased the obtained values of most recorded characteristics 
compared to control. Furthermore, the better growth characters (plant height, branch number and total 
dry weight) and higher yield components (fruit number per plant, sepals and seeds yield per plant and 
per feddan) as well as chemical constituents of roselle sepals (nitrogen, phosphorus, potassium, protein 
and carbohydrates contents, total soluble solids and anthocyanin content),also , total chlorophyll content 
(a+b) in leaves could be obtained by spraying L- tryptophan at 100 ppm. 
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Introduction 
 

Roselle (Hibiscus sabdariffa L.) is a tropical and subtropical annual herbaceous plant belonging 
to the family Malvaceae. In North Africa, especially in Egypt, it is known as Karkadeh. Roselle could 
be native to Africa and is widely cultivated throughout many countries such as India, Sudan, Egypt, and 
Mexico (Tindall, 1983).  The roselle calyces contain organic acids (tartaric, oxalic, malic, ascorbic and 
succininc acids), glucose, ß-carotene and lycopne, in addition to two types of anthocyanin, i.e. 
delphinidin and cyandin (Peng- Kong et al., 2002 ; Peng-Kong et al., 2003). Roselle has also many 
medicinal properties since it is used as digestive, choleretic, antibilious, laxative, diuretic, hypotensive, 
antiscorbutic. Moreover, the seeds contain sterols, including 3.2% ergosterol (Khare, 2007).The calyx 
extraction has a great therapeutic action for blood pressure (Hassan, 2009).  

 Amino acids as organic nitrogenous compounds are the building blocks in the synthesis of 
proteins, Davies (1982). Amino acids are particularly important for stimulation cell growth. They act 
as buffers which help to maintain favorable pH value within the plant cell, since they contain both acid 
and basic groups; they remove the ammonia from the cell. The regulatory effect of amino acids on 
growth could be explained by the notion that some amino acids e.g. phenylalanine can affect plant 
growth and development through their influence on gibberellins biosynthesis (Walter and Nawacke, 
1978). L-Tryptophan is known to be a physiological precursor of auxins in higher plants. It is 
investigated that L-Tryptophan has more positive effect on plant growth and yield as compared to pure 
auxins (Zahir et al., 1999). L-Tryptophan is an amazing amino acid. It may act as an osmolyte, ion 
transport regulator, modulates stomatal opening and detoxify harmful effects of heavy metals (Rai, 
2002). Peptone promoted growth parameters and flowering parameters (number of flower/plant, flower 
diameter and fresh and dry weights of flowers) as well as chemical constituents, Ibrahim et al. (2010). 
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Therefore, the aim of this research is to determine the effects of foliar spray application of 
phenylalanine,  L-Tryptophan and peptone on improving growth parameters, yield and its components 
and chemical constituents as well as anthocyanin content of roselle cultivar ‘dark red’, under Sharkia 
Governorate conditions.. 
 
Materials and Methods 
 

The present study was carried out at the Experimental Farm of Faculty of Agriculture (Ghazala 
Farm), Zagazig University during two consecutive summer seasons of 2014 and 2015. Seeds of roselle 
(Hibiscus sabdariffa L.) as dark red variety were obtained from Medicinal and Aromatic Plants 
Research Dept. Hort. Res. Inst. ARC, Dokky, Giza. The physical and chemical properties of the 
experimental soil site are shown in Table 1, according to (Chapman and Pratt, 1978). 
 
Table 1: Physical and chemical properties of experimental soil       

Physical analysis Soil texture 
Clay (%) Silt (%) Fine sand (%) Coarse sand (%) 

Clay 
43.39 9.26 13.62 33.73 

Chemical analysis 

pH 
E C 
m.mohs / 
cm 

Organic 
mater (%) 

Soluble cations (meq. / L) 
Soluble anions  (meq. / 

L) 
Available 

(ppm) 

Mg++ Ca++ K + Na+ Cl- HCO3 
- SO4 

- - N P K 

7.82 0.98 0.58 2.7 1.6 1.7 4.1 4.5 1.7 3.5 17 8.3 71 

 
This experiment included seven treatments as follows: Two levels of phenylalanine acid (150 

and 300 ppm), two levels of  L-Tryptophan acid (50 and 100 ppm) and two levels of peptone (500 and 
1000 ppm) as well as control treatment (spraying with tap water). The plot area was 10.8 m2  (3.00 
×3.60 m) included six rows. Each row was 60 cm wide and three meters length. Seeds of roselle plant 
were sown on 11th of May during both seasons and immediately irrigated. After three weeks from 
planting, seedlings were thinned to be one plant/hill spaced 50 cm in hills on one side of the row.  

The source of phenylalanine acid [(S)-2-Amino-3-phenylporpionic acid (C9H11NO2)], L-
Tryptophan acid [(S)-2-Amino-3-(3-indolyl) porpionic acid (C11H12N2O2)] and peptone (Bacto grade) 
were TECHNO GENE Company, Dokky, Giza, Egypt. The seven treatments were arranged as simple 
experiment in randomized complete block design with three replications. Treatments were applied as 
foliar application at 35, 50 and 65 days after sowing. Each experimental unit received 2 letters solution 
using spreading agent (Super Film at a rate of 1ml /l). The untreated control plants were sprayed with 
tap water with spreading agent.  

All treatments were fertilized with 200 kg calcium superphosphate (15.5 % P2O5), 50 kg 
potassium sulphate (50 % K2O) and 150 kg ammonium nitrate (33 % N) per feddan. All amount of 
phosphorus and potassium fertilizers were applied during soil preparation. While, nitrogen fertilizer 
was divided into three equal doses and were added to the soil at 30, 60 and 90 days after sowing. Also, 
all normal agricultural practices of growing roselle plants were done when ever needed.  
 
Recorded Data 
 
Growth characteristics 
 

Plant height (cm), branch number/plant, total plant dry weight (g) were estimated at 110 days 
after sowing by taking 3 random guarded plants from each experimental unit. 

 
Yield and its component 
 

At harvesting stage (beginning of 150 till 180 days after sowing), fruit number / plant and sepals 
and seed yield per plant (g/plant) were determined, then total sepals and seed as well as oil yield 
(kg/feddan) were calculated. 
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Chemical analysis 
  

A sample of dry sepals was randomly taken from each treatment for chemical analysis. 
Furthermore, total nitrogen (%) was determined in dry sepals according to the methods described by 
Chapman and Pratt (1978)  and was multiplied by 6.25 to calculate protein (%), carbohydrate 
(percentage) was determined according to the method described by Dubois et al. (1956).Phosphorus 
percentage was determined in roselle sepals according to the methods adapted by Hucker and Catroux 
(1980). Potassium percentage was determined in sepals by using flame photometer according to the 
method described by Brown and Lilleland (1946). In addition, N, P, K, protein and carbohydrates 
contents were calculated by multiplying their percentages by weight of sepals per roselle plant. Total 
chlorophyll (a + b) contents (mg/gm as fresh weight) were determined in fresh leaves of roselle plant 
according to the method outlined by Cherry (1973).Total soluble solids (TSS) content was determined 
in roselle fresh sepals by using a hand refractometer as Brixº. Samples of roselle calyces and epicalyces 
were air-dried until a constant weight to determine anthocyanin, in a 250 ml beaker, 1 g of the dried 
ground calyces was macerated in 30 ml of ethanol (95%) and 1.5 mol L-1HCl mixture (85 ethanol:15 
HCl, v/v) for 24 h at 4°C. Afterwards all of the contents were filtered in a 100 ml volumetric flask using 
a filter paper (Whatman No. 1). The residue on the filter paper was re-extracted two more times and 
filtered in the 100 ml volumetric flask until the filtered solution became colorless (Abou-Arab et al., 
2011). Anthocyanin in the extract was measured colorimetrically at a 535 nm wavelength using a 
spectrophotometer (Milton Roy Spectronic 401, Ivyland, PA, USA) following the method documented 
by Du and Francis (1973). Fixed oil percentage in seeds was extracted by using petroleum ether in a 
soxcelt system HT apparatus according to the methods of A.O.A.C. 1984. Then oil yield per feddan 
was calculated by multiplying the oil content per plant by number of plants / fed. for each treatment.  

            
Statistical Analysis 
 

Data of the present work were statically analyzed and the differences between the means of the 
treatments were considered significant when they were more than the least significant differences 
(L.S.D) at the 5 % level by using computer program of Statistix version 9 (Analytical software, 2008). 

 
Results  
 
Growth parameters: 
 

Data presented in Table 2 reveal that, plant height, branch number per plant and total dry weight 
per plant of roselle were increased gradually by increasing levels of each of tested amino acids. 
However, in most cases data presented for this study indicate applications that foliar of phenylalanine, 
L- tryptophan and peptone significantly improved the studied plant growth characters such as plant 
height (cm) in the second season, number of branches per plant and total plant dry weight (g) in both 
seasons compared to untreated plants. Generally, foliar application of L- tryptophan at 100 ppm gave 
the highest values of plant growth parameters as compared with either foliar applications with other 
amino acids or control plants in the first and second seasons. 
 
Yield components: 
 

The effects of phenylalanine, L- tryptophan and peptone on the yield components of roselle plant 
are presented in Tables 3 and 4 and Fig.1. The results indicated that 100 ppm L- tryptophan caused a 
significant increase in yield component such as fruit number per plant, sepals as well seed yield per 
plant and per feddan and fixed oil yield per feddan compared to other levels (p≤0.05). In mostly, the 
above mentioned parameters of roselle yield components show positive response to the different foliar 
applications with amino acids during the two assigned seasons.  
 
Chemical constituents: 
 

Results in Tables 4, 5 and 6 as well as Fig. 2 indicate that, the treatment of L-tryptophan at 100 
part per million showed significant increase in anthocyanin content (mg/100g), nitrogen, phosphorus, 
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potassium, protein and carbohydrates contents per plant, total soluble solids (Brix°) when compared to 
control or the other ones under study in the two seasons. However, in most cases the treatment of 50 
ppm L- tryptophan was recorded the second place when compared to control or the other ones under 
study in the two seasons. While, the treatment of peptone at 1000 ppm was found to be the third place 
with no significant different from the treatment of 50 ppm L- tryptophan in the first and second seasons, 
in most cases. Generally, it becomes evident that foliar spray of different amino acids under study had 
significant effect on all above mentioned parameters of tested chemical constituents. 
 

Table 2: Effect of phenylalanine, L- tryptophane and peptone on plant height, branch number per plant and total 
dry weight of roselle plant during 2014 and 2015 seasons.   

Treatments 
Plant height (cm) Branch number/plant 

Total dry weight 
/plant (g) 

2014 
season 

2015 
 season 

2014 
season 

2015  
season 

2014 
season 

2015 
 season 

Control 162.67A 156.67C 8.333D 7.33E 303.33C 293.33D 

Phe. 150 ppm 159.33A 159.67C 13.333C 11.00D 376.67B 355.00C 

Phe. 300 ppm 161.67A 161.33C 15.333BC 12.33CD 385.00B 376.33B 

Trp. 50 ppm 170.00A 172.33AB 18.333B 13.67BC 391.67B 381.67B 

Trp. 100 ppm 170.00A 173.00A 22.333A 16.67A 450.00A 403.67A 

Pept. 500 ppm 156.67A 163.33BC 13.667C 11.33D 370.00B 354.33C 

Pept. 1000 ppm 164.00A 165.33ABC 18.333B 15.33AB 383.33B 372.00B 

 Phe. = phenylalanine                                  Trp.= L- tryptophane                                            Pept. = peptone  
Control: sprayed with tap water and spreading agent only 
 

Table 3: Effect of phenylalanine, L- tryptophane and peptone on fruit number per plant, sepals yield per plant and 
per faddan of roselle plant during 2014 and 2015 seasons   

Treatments 
Fruit number / plant Sepals yield / plant (g) Sepals yield / faddan (kg) 

2014 season 2015 season 2014 season 2015 season 2014 season 2015 season 

Control 73.67E 71.33D 35.00E 32.67E 466.66E 435.55E 

Phe. 150 ppm 80.33D 75.00D 38.00D 35.33D 506.65D 471.10D 

Phe. 300 ppm 89.67C 89.67BC 42.67C 39.00C 568.88C 519.99C 

Trp. 50 ppm 93.33C 89.00BC 47.00AB 43.33B 626.65AB 577.77B 

Trp. 100 ppm 113.33A 102.33A 48.33A 47.00A 644.43A 626.65A 

Pept. 500 ppm 92.00C 87.00C 42.67C 39.67C 568.87C 528.88C 

Pept. 1000 ppm 99.00B 93.00B 45.33BC 39.67C 604.43BC 528.88C 

 Phe. = phenylalanine                                        Trp.= L- tryptophane                                         Pept. = peptone  
Control: sprayed with tap water and spreading agent only 
 
Table 4: Effect of phenylalanine, L- tryptophane and peptone on seed yield per plant and per faddan and 

anthocyanin content of roselle plant during 2014 and 2015 seasons   

Treatments 
Seed yield / plant (g) Seed yield / faddan (kg) 

Dry sepals anthocyanin 
content (mg/100g) 

2014 season 2015 season 2014 season 2015 season 2014 season 2015 season 

Control 31.33E 27.00E 417.77E 359.99E 11.070E 10.937D 

Phe. 150 ppm 35.00D 31.33D 466.66D 417.77D 11.367DE 11.417D 

Phe. 300 ppm 38.33BC 33.00CD 511.10BC 439.99CD 11.803D 11.960C 

Trp. 50 ppm 39.33BC 38.33B 524.43BC 511.10B 12.933AB 12.817B 

Trp. 100 ppm 47.67A 43.33A 635.54A 577.76A 13.533A 13.510A 

Pept. 500 ppm 37.33C 32.00D 497.76C 426.66D 11.967CD 12.067C 

Pept. 1000 ppm 40.33B 34.67C 537.77B 462.21C 12.600BC 12.023C 

Phe. = phenylalanine                                             Trp.= L- tryptophane                                      Pept. = peptone  
Control: sprayed with tap water and spreading agent only 
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First season Second season

Control

phenylalanine 150 ppm

phenylalanine 300 ppm

L- tryptophane 50 ppm

L- tryptophane 100 ppm

peptone 500 ppm

peptone 1000 ppm

Table 5: Effect of phenylalanine, L- tryptophane and peptone on nitrogen, phosphorus and potassium contents 
per plant of roselle sepals plant during 2014 and 2015 seasons   

Treatments 
Nitrogen content /plant (g) 

Phosphorus content /plant 
(g) 

Potassium content /plant (g) 

2014 season 2015 season 2014 season 2015 season 2014 season 2015 season 

Control 0.759E 0.688E 0.113F 0.103D 0.867C 0.775E 

Phe. 150 ppm 0.855D 0.771D 0.124E 0.111D 0.951C 0.862D 

Phe. 300 ppm 0.990C 0.893C 0.140D 0.128C 1.094B 0.955C 

Trp. 50 ppm 1.165B 1.020B 0.160BC 0.147B 1.245A 1.131B 

Trp. 100 ppm 1.323A 1.246A 0.178A 0.174A 1.315A 1.276A 

Pept. 500 ppm 0.981C 0.914C 0.156C 0.141B 1.069B 0.959C 

Pept. 1000 ppm 1.100B 0.949C 0.167B 0.147B 1.129B 0.998C 

 Phe. = phenylalanine                                             Trp.= L- tryptophane                                         Pept. = peptone  
Control: sprayed with tap water and spreading agent only 
 
Table 6: Effect of phenylalanine, L- tryptophane and peptone on protein and carbohydrates contents per plant 

sepals and total soluble solids (TSS) of roselle sepals plant during 2014 and 2015 seasons   

Treatments 
Protein content 

 /plant (g) 
Carbohydrates content /plant 

(g) 
Total soluble solids Brix° 

2014 season 2015 season 2014 season 2015 season 2014 season 2015 season 

Control 4.747E 4.299E 5.369F 4.736E 6.60D 6.33D 

Phe. 150 ppm 5.340D 4.817D 6.277E 5.767D 6.90CD 6.87C 

Phe. 300 ppm 6.187C 5.582C 7.270D 6.508C 7.07BCD 6.93C 

Trp. 50 ppm 7.284B 6.375B 8.189B 7.378B 7.63A 7.10BC 

Trp. 100 ppm 8.266A 7.784A 8.630A 8.260A 7.73A 7.40B 

Pept. 500 ppm 6.132C 5.711C 7.280D 6.657C 7.40ABC 7.76A 

Pept. 1000 ppm 6.875B 5.934C 7.722C 6.645C 7.53AB 7.33B 

 Phe. = phenylalanine                                         Trp.= L- tryptophane                                           Pept. = peptone  
Control: sprayed with tap water and spreading agent only 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.1: Effect of phenylalanine, L- tryptophane and peptone on fixed oil yield per feddan in roselle seed 
during 2014 and 2015  seasons.   
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Fig. 2: Effect of phenylalanine, L- tryptophane and peptone on total chlorophyll (a+b) in roselle leaves 
during 2014 and 2015 seasons   

 
Discussion 
 

As shown in Table 2, foliar application of roselle plant with amino acids levels under study 
resulted in significant increases in growth parameters compared with tap water foliar application 
(control). This is in line with several reports supporting our obtained results, but applied on different 
plant species (El- Zohiri and Asfour, 2009). The positive effect of amino acids on growth was stated 
byGoss (1973) who indicated that amino acids can serve as a source of carbon and energy when 
carbohydrates become deficient in the plant’s releasing the ammonia and organic acid form which the 
amino acid was originally formed. The organic acids then enter Kerb’s cycle, to be broken down to 
release energy through respiration. Thon et al., (1981) pointed out that amino acids provide plant cells 
with an immediately available source of nitrogen, which generally can be taken by the cells more rapidly 
than inorganic nitrogen. The ameliorative effect of amino acids might be linked to the observable 
increase in yield and its components (Table 3 and 4 and Fig.1), nitrogen and protein contents (Tables 5 
and 6) total chlorophyll (Fig. 2) as well as, total dry weight/plant (Table 2). These results are in line 
with those stayed by El-Sherbiny and Hassan (1987) and Moursy et al. (1988) on Datura stramonium, 
Refaat and Naguib (1998) on peppermint, (Habba, 2003) on Datura innoxia and Sabry et al. (2016) on 
basil,  regarding phenylalanine effect and those found by Zahir et al. (2000) on rice and Rao et al. (2010) 
on maize regarding L- tryptophan effect as well as those reported by Ibrahim et al. (2010) on 
Helichrysum bracteatum regarding peptone effect. 
 
Conclusion 
 

 The analysis of the obtained results showed that, amino acids foliar application caused an 
increase in all studied growth parameters, yield and its components and minerals contents as well as 
total carbohydrates and total chlorophyll (a+b) content of roselle plant. L-tryptophane at 100 ppm was 
found more efficient as compared to other amino acids concentrations and untreated plants. 
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