
 
 

CHAPTER VI 
  
           

Amino Acid Composition of Wild Edible Plants 
  
 

Amino acids are the main components of proteins and enzymes which have 

important roles in human physiology. Deficiency of amino acids causes several 

disorders in human health such as insomnia, obesity, diabetes, arthritis, etc. due to 

metabolic disturbances [1, 2]. The essential amino acids (EAA) which are essential for 

human health are not synthesized in the human body and, therefore, have to be supplied 

from the diet. Amino acids can participate in gene expression, cell signalling, protein 

phosphorylation, homeostasis regulation and they also have antioxidant properties [3, 

4]. Many amino acids have been discovered from the nature and most of them are α-

amino acids, and of these, only 20 amino acids are the components of proteins that code 

for the triplet codon of nucleotide [5, 6]. 

In this study, for the first time we are reporting the amino acid profiles of eight wild 

edible plants viz. S. zeylanica, C. hirsuta, S. peguensis, M. perpusilla, C. sinensis, P. 

chinensis, L. javanica and P. perfoliatum from Assam of North East India.  

 

 

VI.1 Materials and Methods  

VI.1.1 Materials 

Eight wild edible plants viz. S. zeylanica, C. hirsuta, S. peguensis, M. perpusilla, C. 

sinensis, P. chinensis, L. javanica and P. perfoliatum were selected for amino acid 

analysis. 

 

VI.1.2 Sample preparation  

The plant samples (Table II.1) for determination of amino acid composition were 

prepared as per the procedure mentioned in the Section II.2.3 (Page No. 73). 
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VI.1.3 Amino acid analysis by using reversed-phase high performance liquid 

chromatography (RP-HPLC)  
Six plant species viz. C. hirsuta, M. perpusilla, C. sinensis, P. chinensis, L. javanica 

and P. perfoliatum were analyzed with HPLC. The powdered sample (5 mg) was mixed 

with 5 mL of water and vortexed for 10 min. It was followed by addition of methanol 

(20 mL) which was then incubated at -20oC for overnight. The sample was again 

centrifuged and the supernatant was completely evaporated under nitrogen atmosphere 

at 60oC. Thereafter, 250 µL of PITC (Phenyl isothiocyanate) was added to the sample 

and it was vortexed for 1 h at 45oC followed by vacuum drying. It was again centrifuged 

by adding 1000 µL of buffer A (10 mM sodium acetate at pH 6.4 adjusted with 6% 

acetic acid) solution and the supernatant was filtered through syringe filter. Finally, 20 

µL of the prepared solution was loaded into RP-HPLC (Zorbax 300 SB, Agilent 1200 

series, C18 column: 4.6×250 mm, 254 nm) and allowed to run for 82 min at the flow 

rate of 1 mL/min. The buffer B solution used was combination of acetonitrile and buffer 

A in the ratio of 60:40 (v/v). The standard sample (acidic and basic amino acid mixture) 

was also allowed to run in the HPLC under same conditions. The identification and 

quantification of amino acid profiles were performed comparing the retention times of 

the individual peak with those of standard.  

 

VI.1.4 Amino acid analysis by using ultra-performance liquid chromatography 

(UPLC) 
Two plant species viz. S. zeylanica and S. peguensis were analyzed with UPLC. The 

sample (1 mg/mL) was prepared by dissolving powdered sample in methanol and it was 

completely dried under vacuum. To the pellet, 500 µL of borate buffer was added. For 

derivatization, 10 µL of the sample was mixed with 70 µL of borate buffer and 20 µL of 

AccQ.Tag Ultra reagent and then it was incubated at 55oC for 10 min. After incubation, 

2 µL of each sample was loaded into UPLC (Waters Acquity UPLC, Column 

temperature: 55oC, PDA Detector: 260 nm, Column: 2.1×30 mm, 1.7 µm) at the flow 

rate of 0.7 mL/min and allowed to run for 15 min. The mobile phase A (AccQ.Tag Ultra 

eluent A1) and mobile phase B (AccQ.Tag Ultra eluent B) were used. The standard 

amino acid obtained from Sigma Aldrich was also allowed to run under the same 

conditions. The identification and quantification of amino acid profiles were performed 

comparing the retention times of the individual peak with those of standard.   
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VI.2 Results and Discussion 

In this study, six plant species viz. C. hirsuta, M. perpusilla, C. sinensis, P. 

chinensis, L. javanica and P. perfoliatum were analyzed with HPLC and their amino 

acid profiles were identified and quantified. However, the amino acid profiles of the two 

plant species viz. S. zeylanica and S. peguensis were analyzed with UPLC. The HPLC 

chromatogram and amino acid profiles of standard are shown in the Fig.VI.1 and Table 

VI.1, respectively. Similarly, the UPLC chromatogram and amino acid profiles of 

standard are presented in the Fig.VI.2 and Table VI.2, respectively. The 

chromatograms of the plant species viz. S. zeylanica, S. peguensis, C. hirsuta, M. 

perpusilla, C. sinensis, P. chinensis, L. javanica and P. perfoliatum are shown in 

Fig.VI.3 to Fig.VI.10, respectively. The amino acid profiles in mg/g of dry weight 

(DW) in the selected wild edible plants are presented in Table VI.3. It was observed 

that a total of sixteen essential and non-essential amino acids were detected in S. 

zeylanica and S. peguensis along with some other amino acids. In this study, the total 

amino acid content was found to be the highest in S. zeylanica (42.87 mg/g) followed by 

S. peguensis (32.65 mg/g) and the lowest amino acid content was detected in L. 

javanica (0.62 mg/g).  

  
 

 
Fig.VI.1: HPLC chromatogram of standard amino acid mixture.   
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Table VI.1: Amino acid profiles of amino acid standard (mixture) detected in 
HPLC 
Sl. No. RT Amino acids  Sl. No. RT Amino acids  
1 2.76 Phosphoserine 17 19.58 Arginine 
2 3.01 Aspartic acid 18 21.96 3-Methyl histidine 
3 3.62 Glutamic acid 19 23.39 1-Methyl histidine 
4 4.21 Amino adipic acid 20 24.65 Anserine 
5 5.98 OH-Proline 21 31.53 Tyrosine 
6 7.75 Phosphoenolamine 22 35.14 Valine 
7 9.87 Serine 23 36.38 Methionine 
8 10.51 Glycine 24 38.68 Cystathionine 
9 10.74 Asparagine 25 39.13 Cysteine 
10 11.59 Taurine 26 42.09 Isoleucine 
11 12.89 Threonine 27 42.88 Leucine 
12 13.80 Histidine 28 44.23 OH Lysine 
13 14.26 Alanine 29 46.53 Tryptophan 
14 15.86 β-amino butyric acid  30 47.62 Phenylalanine 
15 17.50 Carnosine 31 49.20 Ornithine 
16 18.36 Proline 32 50.06 Lysine 

 
 

 
Fig.VI.2: UPLC chromatogram of standard amino acid mixture. 
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Table VI.2: Amino acid profiles of amino acid standard (mixture) detected in UPLC 

Sl. No.  RT Amino acids Sl. No.  RT Amino acids 
1 1.72 Phosphoserine 22 5.93 Sarcosine 
2 2.34 OH-Proline 23 6.23 Threonine 
3 2.61 Histidine 24 6.82 Alanine 
4 2.78 Phosphoenolamine 25 7.04 gABA 
5 2.91 Asparagine 26 7.33 aAAA 
6 3.14 3-Methyl-histidine 27 7.67 bAIBA 
7 3.23 Taurine 28 7.67 Proline 
8 3.44 1-Methyl-histidine 29 7.92 OH-Lysine-1 
9 3.77 Cystathionine-1 30 8.09 OH-Lysine-2 
10 3.85 Serine 31 8.52 aABA/bAIBA 
11 3.99 Cystathionine-2 32 8.66 Ornithine 
12 4.05 Glutamine 33 9.06 Cysteine 
13 4.15 Carnosine 34 9.19 Lysine 
14 4.20 Arginine 35 9.32 Tyrosine 
15 4.35 Glycine 36 9.54 Methionine 
16 4.49 Anserine 37 9.74 Valine 
17 4.54 Ethanolamine 38 9.93 Norvaline 
18 4.84 Aspartic acid 39 10.81 Isoleucine 
19 5.4 b-Alanine 40 10.93 Leucine 
20 5.61 Citrulline 41 11.08 Phenylalanine 
21 5.61 Glutamic acid 42 11.21 Tryptophan 

aAAA = α-amino adipic acid, gABA = γ-amino butyric acid, bAIBA = β-amino isobutyric 
acid. 
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Fig.VI.3: UPLC chromatogram of S. zeylanica. 

  
 
 
 

 
Fig.VI.4: UPLC chromatogram of S. peguensis. 
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Fig.VI.5: HPLC chromatogram of C. hirsuta. 

 
 
 

 
Fig.VI.6: HPLC chromatogram of M. perpusilla. 
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Fig.VI.7: HPLC chromatogram of C. sinensis. 

 
 
 

 
 

Fig.VI.8: HPLC chromatogram of P. chinensis. 
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Fig.VI.9: HPLC chromatogram of L. javanica. 

 
 
 

 
Fig.VI.10: HPLC chromatogram of P. perfoliatum. 
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Table VI.3: Amino acid profiles of selected wild edible plants in mg/g of dry weight 

Amino Acids  Sz Ch Sp Mp Cs Pc Lj Pp 

Non-essential amino acids (NEAA) 
Aspartic acid 0.90 0.28 0.13 0.20 0.33 0.01 0.03 0.01 
Glutamic acid 0.39 0.53 0.02 0.75 0.23 0.03 0.02 0.05 
Serine 0.18 -- 0.03 0.27 0.13 0.05 -- -- 
Glycine 0.06 -- 0.02 -- 0.18 -- 0.02 -- 
Asparagine 2.86 -- 0.19 0.22 0.26 -- -- -- 
Alanine 1.53 -- 0.09 -- 0.22 -- -- 0.05 
Proline 0.42 -- 0.11 -- 0.08 -- -- 3.78 
Arginine 0.06 -- -- -- 0.01 -- -- -- 
Total NEAA 6.40 0.81 0.59 1.44 1.44 0.09 0.07 3.89 
Essential amino acids (EAA)  
Histidine -- 0.06 -- -- 0.24 0.29 0.06 -- 
Isoleucine 1.57 -- 0.05 -- -- -- -- 0.12 
Leucine 1.65 -- 0.01 -- -- -- -- -- 
Lysine 0.01 -- 0.03 -- -- -- -- -- 
Methionine -- 0.11 0.01 0.26 -- -- -- -- 
Phenylalanine 0.60 -- 0.01 -- -- -- -- -- 
Threonine 0.39 -- 0.01 0.57 -- -- -- -- 
Valine 2.32 -- 0.07 -- 0.06 0.38 0.10 -- 
Tryptophan 0.08 -- -- 0.12 -- -- -- -- 
Cysteine -- 1.55 0.01 -- -- -- -- -- 
Tyrosine 0.15 -- 0.04 -- -- -- -- -- 
Total EAA 6.77 1.72 0.24 0.95 0.30 0.67 0.16 0.12 
Other amino acids (OAA) 
Phosphoserine 19.79 0.99 23.75 0.47 0.77 0.26 0.39 0.30 
Amino adipic acid -- 7.92 -- 9.79 3.00 0.29 -- 0.6 
OH Proline 1.35 0.15 1.19 0.08 0.08 0.03 0.003 0.02 
OH lysine -- -- 0.01 -- -- -- -- -- 
Phosphoenolamine -- 0.005 -- 0.12 0.17 0.12 -- -- 
Taurine -- 0.03 -- 0.1 0.16 0.21 -- -- 
Carnosine -- -- -- -- 5.79 -- -- 14.75 
3-Methyl histidine -- -- -- -- 0.01 -- -- -- 
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1-Methyl histidine 1.17 -- 1.21 1.09 0.02 -- -- -- 
Anserine -- -- -- --  0.19 -- -- -- 
Cystathionine -- 0.08 -- 0.53 0.04 -- -- -- 
bABA  0.02 -- -- -- -- 24.25 -- -- 
aAAA 0.07 -- -- -- -- -- -- -- 
gABA 0.11 -- 0.03 -- -- -- -- -- 
Ethanolamine 0.08 --  -- -- -- -- -- 
Citrulline 0.13 -- 0.01 -- -- -- -- -- 
Sarcosine 0.09 -- 0.07 -- -- -- -- -- 
Ornithine 0.01 -- 0.1 -- -- -- -- -- 
Norvaline 6.88 -- 5.45 -- -- -- -- -- 
Total OAA 29.70 9.17 31.82 12.18 10.23 25.16 0.39 15.67 
NEAA + EAA  13.17 2.53 0.83 2.39 1.74 0.76 0.23 4.01 
Total amino acids 42.87 11.70 32.65 14.57 11.97 25.92 0.62 19.68 
Sz = S. zeylanica, Ch = C. hirsuta, Sp = S. peguensis, Mp = M. perpusilla, Cs = C. 
sinensis, Pc = P. chinensis, Lj = L. javanica, Pp = P. perfoliatum, AA = amino acids, 
bABA = β-amino butyric acid, aAAA = α-amino adipic acid, gABA = γ-amino butyric 
acid. 
  
 

In this study (Table VI.3), the total non-essential amino acids (NEAA) content 
varied from 0.07 mg/g dry weight (DW) in L. javanica (lowest) to 6.40 mg/g DW in S. 
zeylanica (highest). A total of eight NEAA such as aspartic acid, glutamic acid, serine, 
glycine, asparagine, alanine, proline, and arginine were detected in S. zeylanica and C. 
sinensis. All these NEAA were also detected in S. peguensis except arginine. Among 
the amino acids, the NEAA viz. aspartic acid and glutamic acid were detected in all the 
plant species of this study. Glutamic acid detected in all the plant samples ranged from 
0.02 mg/g DW in L. javanica and S. peguensis to 0.75 mg/g DW in M. perpusilla. These 
findings are much lower compared with glutamic acid content of edible plant such as 
Burnatia enneandra (35.1 mg/g DW) and similar to Chenopodium ambrosioides (0.419 
mg/g DW) [7, 8]. Similarly, aspartic acid content varied from 0.01 mg/g in both P. 
chinensis and P. perfoliatum to 0.9 mg/g in S. zeylanica. Aspartic acid content of 
current study was found lower compared with the results of edible plant viz. Brassica 
oleracea leaves (3.31 mg/g DW) [9] and comparable with Parthenium hysterophorus 
(0.14 mg/g FW) and Erigeron bonariensis (0.03 mg/g FW) [8]. However, the findings 
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of this study are lower in comparison to the aspartic acid contents of Carissa edulis 
(12.4 mg/g DW), Xylopia aethiopica (9.65 mg/g DW) and Lannea microcarpa (3.67 
mg/g DW) reported by Glew et al. [10]. It was also reported that the aspartic acid and 
glutamic acid were the most abundant amino acids found in some green vegetables and 
legumes [11-13] and the results of current study are in accordance with these reported 
results. Aspartic acid plays important roles in the release and synthesis of luteinizing 
hormone and testosterone [14]. Glutamic acid plays important roles in central nervous 
system and recovery of physiological imbalances of the body [15, 16]. In this study 
(Table VI.3), serine was detected only in five plant species that ranged from 0.03 mg/g 
in S. peguensis to 0.27 mg/g in M. perpusilla. These findings are comparable to the 
serine contents found in some tea and tea products (0.03 to 1.85 mg/g DW) reported by 
Rouba et al. [17] and also to the results of stem, leaves, fruits and roots of an edible 
plant viz. Rubus amabilis (0.02 mg/g DW to 0.78 mg/g DW) reported by Chaidan et al. 
[18]. However, higher serine content was reported in Amaranthus viridis (11.1 mg/g 
DW) by Sena et al. [19] and in Lannea microcarpa (1.74 mg/g DW) reported by Glew 
et al. [10]. Serine acts as precursor for the synthesis of glycine, cysteine and tryptophan. 
It participates in cell signalling and also helps in treatment of Schizophrenia [20]. 
Glycine was detected only in four plant species viz. S. zeylanica (0.06 mg/g), S. 
peguensis (0.02 mg/g), C. sinensis (0.18 mg/g) and L. javanica (0.02 mg/g). The glycine 
content was reported higher in Borassus aethiopum (1.87 mg/g) [21] and similar to 
Millettia auriculata (0.03 mg/g) [22]. Asparagine was found in four plant species and 
these are S. zeylanica (2.86 mg/g), S. peguensis (0.19 mg/g), M. perpusilla (0.22 mg/g) 
and C. sinensis (0.26 mg/g). Both alanine (0.05 – 1.53 mg/g) and proline (0.08 – 3.78 
mg/g) were detected in four plant species viz. S. zeylanica, S. peguensis, C. sinensis and 
P. perfoliatum (Table VI.3). Glew et al. [7] reported alanine content in Abrus 
precatorius and Cadaba farinose as 4.32 and 3.62 mg/g DW, respectively; Atanasova 
[9] reported alanine content in Brassica oleracea as 3.73 mg/g DW and Choi et al. [23] 
also reported alanine content in Raphanus sativus as 0.13 mg/g DW. Similarly, 
Atanasova [9] reported proline content in Brassica oleracea 4.91 mg/g DW, Caidan et 
al. [18] reported proline content in Rubus amabilis leaves as 3.26 mg/g DW and Glew et 
al. [10] reported much higher proline content in the fruits of Hibiscus esculentus as 24.5 
mg/g DW. In the current study, arginine was detected only in two plant species viz. S. 
zeylanica (0.06 mg/g) and C. sinensis (0.01 mg/g) which is similar to the free amino 
acids of Rubus amabilis leaves (0.04 mg/g DW) reported by Caidan et al. [18]. Arginine 
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is an important amino acid which has a significant role in cell division, wound healing, 
hormone release, ammonia removal, and immune function [20, 24, 25].   

In this study (Table VI.3), the highest concentration of essential amino acids 
(EAA) was detected in S. zeylanica (6.77 mg/g) followed by C. hirsuta (1.72 mg/g) and 
the lowest EAA content was found in P. perfoliatum (0.12 mg/g). The histidine was 
detected only in four plant species and found the highest in P. chinensis (0.29 mg/g) and 
the lowest was observed both in C. hirsuta and L. javanica (0.06 mg/g). This amino acid 
is essential for RBC and WBC synthesis in the body and acts as a precursor for 
histamine protein which is required for sexual stimulation. Isoleucine was detected only 
in S. zeylanica (1.57 mg/g), S. peguensis (0.05 mg/g) and in P. perfoliatum (0.12 mg/g). 
These results of isoleucine are lower compared with the reported results of some 
vegetables and fruits such as Pennisetum americanum (5.54 mg/g DW) and Ziziphus 
mauritiana (3.0 mg/g DW), [19, 26]. Isoleucine deficiency can cause mental and 
physical disorders. Leucine along with valine and isoleucine plays significant roles in 
promoting muscle function, skin and bone formation [27, 20]. Leucine was detected 
only in S. zeylanica (1.65 mg/g) and S. peguensis (0.01 mg/g). Lower levels of lysine 
were detected only in two samples viz. S. zeylanica (0.01 mg/g) and S. peguensis (0.03 
mg/g). These values are similar with the free amino acids of Rubus amabilis root (0.03 
mg/g) and stem (0.08 mg/g DW) reported by Caidan [18]. However, higher levels of 
lysine were reported in Amaranthus viridis (13.30 mg/g DW) and Lannea microcarpa 
(1.63 mg/g DW) [19, 10]. A very low amount of methionine was detected only in M. 
perpusilla (0.26 mg/g), S. peguensis (0.01 mg/g) and C. hirsuta (0.11 mg/g). Similarly, 
Sena et al. [19] reported methionine contents in Moringa oleifera as 3.3 mg/g DW and 
in Ceratotheca sesamoides as 1.4 mg/g DW. Glew et al. [7] also reported methionine 
contents in Pennisetum americanum as 2.05 mg/g DW and Sorghum vulgaris as 1.90 
mg/g DW. Methionine is needed in synthesis of choline, inhibits fat deposition in liver 
and it has antioxidant capacity [28, 12]. Phenylalanine was detected only in two samples 
viz. in S. zeylanica (0.60 mg/g) and S. peguensis (0.01 mg/g). McCusker et al. [26] 
reported the phenylalanine content in Beta vulgaris as 2.32 mg/g DW and it was 
reported as 1.72 mg/g DW in Borassus aethiopum [21]. Phenylalanine is used for the 
prevention of Parkinson’s disease, arthritis, depression, obesity, painful menstruation, 
migraine, and schizophrenia [27, 29]. In the present study (Table VI.3), threonine was 
detected only in S. zeylanica (0.39 mg/g), S. peguensis (0.01 mg/g) and M. perpusilla 
(0.57 mg/g).  The result of threonine is also much lower compared with the result of 
Hibiscus esculentus (4.13 mg/g DW) [10] and Amaranthus viridis (11.0 mg/g) DW [19]. 
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Threonine is essential for the treatment of disorders in nervous system including 
multiple sclerosis, spinal spasticity, amyotrophic lateral sclerosis and familial spastic 
paraparesis [20]. Similarly, tyrosine was also detected in S. zeylanica (0.15 mg/g DW)   
and S. peguensis (0.04 mg/g DW) which was lower in comparison to the results of 
Hibiscus esculentus (3.98 mg/g DW [10] and with Amaranthus viridis (9.9 mg/g DW 
[19]. Valine was detected in five plant samples which ranged from 0.06 mg/g in C. 
sinensis to 2.32 mg/g in S. zeylanica. These results are also lower compared with the 
reported results of some edible plants like Amaranthus vdiiris (15.6 mg/g DW), Beta 
vulgaris (3.61 mg/g), and Lannea macrocarpa (2.08 mg/g DW) [10, 19, 26]. Lower 
levels of tryptophan and tyrosine were detected only in two plant species (Table VI.3). 
The sulphur containing amino acid cysteine was detected only in two samples viz. C. 
hirsuta (1.55 mg/g) and S. peguensis (0.01 mg/g). Similarly, Glew et al. [10] reported 
cysteine content in Hibiscus esculentus (2.65 mg/g DW), Hibiscus sabdariffa (0.87 
mg/g DW) and Pennisetum americanum (3.15 mg/g DW).  

In this study, besides EAA and NEAA, some other amino acids (non-protein amino 
acids) were also detected which are presented in the Table VI.3. In this study, 
phosphoserine and OH-proline were detected in all the selected plant species. 
Phosphoserine was found the highest in S. peguensis (23.75 mg/g) followed by S. 
zeylanica (19.79 mg/g) and the lowest phosphoserine was detected in P. chinensis (0.26 
mg/g). However, lower levels of phosphoserine (0.14 to 0. 23 mg/g) were reported in 
different varieties of potato by Choi et al. [30]. The OH-proline ranged from 0.003 mg/g 
in L. javanica to 1.35 mg/g in S. zeylanica. The OH-lysine (0.01 mg/g) was detected 
only in one plant species viz. S. peguensis. 3-Methyl histidine (0.01 mg/g) and anserine 
(0.19 mg/g) were detected only in C. sinensis and ethanolamine (0.08 mg/g) was 
detected only in S. zeylanica. The results of OH-lysine and ethanolamine of current 
study are in accordance with the results of different varieties of potato reported by Choi 
et al. [30]. The levels of amino adipic acids detected in five plant species ranged from 
0.29 mg/g in P. chinensis to 9.79 mg/g in M. perpusilla and α-amino adipic acid was 
detected only in S. zeylanica (0.07 mg/g). Choi et al. [30] reported the lower values of 
these amino acids (0.02 to 0.04 mg/g DW) in different varieties of potato peel in 
comparison to current study. In present study, the β-amino butyric acid was detected in 
S. zeylanica (0.02 mg/g) and P. chinensis (24.25 mg/g) and γ-amino butyric acid was 
detected only in S. zeylanica (0.11 mg/g) and S. peguensis (0.03 mg/g). The 
concentration of γ-amino butyric acid is found similar to the result of Rubus amabilis 
leaves (0.03 mg/g DW) reported by Caidan et al. [18]. β-amino butyric acid can help in 
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prevention of obesity by increasing gut hormone (leptin) production [31]. Ornithine was 
detected only in two samples viz. S. zeylanica (0.01 mg/g) and in S. peguensis (0.1 
mg/g). Similar results (0.01 and 0.07 mg/g DW) of ornithine was reported in Rubus 
amabilis fruits and stem by Caidan et al. [18]. Ali et al. [32] also reported comparable 
ornithine content (0.01 to 0.07 mg/g DW) in tobaccos of Philippines. Ornithine can help 
in relieving stress and improving the quality of sleep related to fatigue [33]. Higher 
levels of carnosine were found in C. sinensis (5.79 mg/g) and P. perfoliatum (14.75 
mg/g). Norvaline was also detected only in S. zeylanica (6.88 mg/g) and in S. peguensis 
(5.45 mg/g). Lower levels of other amino acids such as phosphoenolamine, taurine, 1-
methyl histidine, cystathionine, citrulline and sarcosine were also detected in some of 
the plant species (Table VI.3). The dietary roles of most of these uncommon amino 
acids are still not known but they are reported as bioactive compounds [31].  
  
VI.3 Conclusion 

In this study, a total of sixteen essential and non-essential amino acids were 

detected in S. zeylanica and S. peguensis plant species. The total NEAA contents varied 

from 0.07 mg/g dry weight in L. javanica to 6.40 mg/g dry weight in S. zeylanica. A 

total of eight NEAA such as aspartic acid, glutamic acid, serine, glycine, asparagine, 

alanine, proline, and arginine were detected in S. zeylanica and C. sinensis. All these 

eight NEAA were also detected in S. peguensis except arginine. Among the amino 

acids, aspartic acid and glutamic acid were detected in all the selected plant species of 

this study. In this study, the highest concentration of EAA was detected in S. zeylanica 

(6.77 mg/g) followed by C. hirsuta (1.72 mg/g) and the lowest EAA content was found 

in P. perfoliatum (0.12 mg/g). Besides EAA and NEAA, some other amino acids (non-

protein amino acids) were also detected in this study. The total amino acid content was 

found to be the highest in S. zeylanica (42.87 mg/g) followed by S. peguensis (32.65 

mg/g) and the lowest amino acid content was detected in L. javanica (0.62 mg/g). 

Therefore, the consumption of these wild plants may fulfil the amino acid requirements 

in the diet and can prevent diseases caused by amino acid deficiencies.  

 
 
 
 
 



 
Chapter VI   

 
177 

References  
[1] Park JS. Amino acid content in Rhododendron schlippenbachii Maxim flowers in 

different colours. Biosci. Biotech. Res. Asia 2016; 13: 1285–1289. 
[2] Iniaghe O, Malomo S, Adebayo J, Arise R. Proximate composition and 

phytochemical constituents of leaves of some Acalypha species. Pak. J. Nutr. 2009; 
8(3): 256–258.  

[3] Cuin TA, Shabala S. Amino acids regulated salinity induced potassium efflux in 
barley root epidermis. Planta 2007; 225: 753–761. 

[4] Carlotti ME, Gallarate M, Gasco MR, Morel S, Serafino A, Ugazio E. Synergistic 
action of vitamin C and amino acids on vitamin E in inhibition of the 
lipoperoxidation of linoleic acid in disperse systems.  Int. J. Pharm.1997; 155: 251–
261. 

[5] Nelson DL, Cox MM. Amino acids, peptides and proteins. In: Nelson DL Cox MM. 
(Eds.), Lehninger, Principles of Biochemistry. Worth Publishers 2000; 115–120. 

[6] Wang Q, Parrish AR, Wang L. Expanding the genetic code for biological studies. 
Chemistry & Biology 2009; 16 (3): 323–36. 

[7] Glew RH, Kramer JKG, Hernandez M, Pastuszyn A, Ernst J, Djomdi NN, 
VanderJagt DJ. The amino acid, mineral and fatty acid content of three species of 
Human plant foods in Cameroun. Food 2010; 4(1): 1–6.   

[8] Kumar V, Sharma A, Thukral AK, Bhardwaj R. Amino acid profiling of the leaves 
of plants in the vicinity of river Beas, India. J. Chem. Pharma. Res. 2015; 7: 504–
510. 

[9] Atanasova E. Effect of nitrogen sources on the nitrogenous forms and accumulation 
of amino acid in head cabbage. Plant Soil Environ. 2008; 54: 66–71. 

[10] Glew RH, VanderJagt DJ, Lockett C, Grivetti LE, Smith GC, Pastuszyn A, Millson 
M. Amino acid, fatty acid, and mineral composition of 24 indigenous plants of 
Burkina Faso. J. Food Comp. Anal. 1997; 10: 205–217. 

[11] Akubugwo IE, Obasi NA, Chinyere GC, Ugbogu AE. Nutritional and chemical 
value of Amarathus hybridus L. leaves from Afikpo, Nigeria. Afri. J. Biotech 2007; 
6(24): 2833-2839. 

[12] Adeyeye EI. The chemical composition of liquid and solid endosperm of recipe 
coconut. Orient. J. Chem. 2004; 20: 471–478.  

[13] Olaofe O, Akintayo ET. Production of isoelectric points of legume and oil seed 
proteins from their amino acid composition. J. Tech. Sci. 2000; 4: 49–53.   



 
Chapter VI   

 
178 

[14] Enza T, Andrea S, Antimo D, Salvatore R, Gemma D. The role and molecular 
mechanism of D-aspartic acid in the release and synthesis of LH and testosterone in 
humans and rats. Reprod. Biol. Endocrinol. 2009; 7:120. 

[15] Judith KS, Charmaine W, Janet ML, Douglas WW. Glutamine-antioxidant 
supplementation increases body cell mass in AIDS patients with weight loss: A 
randomized, double-blind controlled trial. Nutrition 1999; 15: 860–864. 

[16] Mahan LK, Escott-Stump S. Proteins. In: Krause’s Food, Nutrition and Diet 
Therapy, WB Saunders Co., Philadelphia 1996. 

[17] Horanni R, Engelhardt UH. Determination of amino acids in white, green, black, 
oolong, pu-erh teas and tea products. J. Food Compost. Anal. 2013; 31: 94–100.  

[18] Caidan R, Cairang L, Liu B, Suo Y. Amino acid, fatty acid and mineral 
compositions of fruit, stem, leaf and root of Rubus amabilis from the Qinghai-
Tibetan Plateau. J. Food Compost. Anal. 2014; 33: 26–31.  

[19] Sena LP, VanderJagt DJ, Rivera C, Tsin AT, Muhamadu I, Mahamadou O, Millson 
M, Pastuszyn A, Glew RH. Analysis of nutritional components of eight famine 
foods of the Republic of Niger. Plant Foods Hum. Nutr. 1998; 52: 17–30 

[20] Mohanty B, Mahanty A, Ganguly S, Sankar TV, Chakraborty K, Rangasamy A, 
Paul B, Sarma D, Mathew S, Asha KK, Behera B, Aftabuddin M, Debnath D, 
Vijayagopal P, Sridhar N, Akhtar MS, Sahi N, Mitra T, Banerjee S, Paria P, Das D, 
Vijayan KK, Laxmanan PT, Sharma AP. Amino acid compositions of 27 food fishes 
and their importance in clinical nutrition. J. Amino Acids 2014: 1–7. 

[21] Glew RS, VanderJagt DJ, Chuang LT, Huang YS, Millson M, Glew RH.  Nutrient 
content of four edible wild plants from West Africa. Plant Foods Hum. Nutr. 2005; 
60: 187–193. 

[22] Rawat S, Singh CP, Rawat GS. Chemical analysis of a fodder tree leaves (Millettia 
auriculata). Asian J. Chem. 2009; 21: 4179–4182. 

[23] Choi HS, Jang SJ, Park HJ, Yun YB, Kuk YI. Regeneration, nutritional values, and 
antioxidants in excised adventitious shoot of radish affected by dark treatment. J. 
Food Nutr. Res. 2015; 3: 365–370 

[24] Appleton J. Arginine: Clinical potential of semi-essential amino acid. Altern. Med. 

Rev. 2002; 7(6): 512–522. 
[25] Peng L, Yu-Long Y, Defa L, Sung WK, Guoyao W. Amino acids and immune 

function. Br. J. Nutr. 2007; 98: 237–252. 
[26] McCusker S, Buff PR, Yu Z, Fascetti AJ. Amino acid content of selected plant, 

algae and insect species: A search for alternative protein sources for use in pet 
foods. J. Nutr. Sci. 2014; 3: 1–5. 



 
Chapter VI   

 
179 

[27] Bouba AA, Ponka R, Augustin G, Yanou NN, El-Sayed MAH, Montet D, Scher J, 
Mbofung CM. Amino acid and fatty acid profile of twenty wild plants used as 
spices in Cameroon. American J. Food Sci. Technol. 2016; 4(2): 29–37. 

[28] Okada Y, Okada M. Scavenging effect of water soluble proteins in broad beans on 
free radicals and active oxygen species. J. Agric. Food Chem. 1998; 46: 401–406. 

[29] Fernstrom JD, Fernstrom MH. Tyrosine, phenylalanine, and catecholamine 
synthesis and function in the brain. J. Nutr. 2007; 137(6): 1539S–1547S.   

[30] Choi SH, Kozukue N, Kim HJ, Friedman M. Analysis of protein amino acids, non-
protein amino acids and metabolites, dietary protein, glucose, fructose, sucrose, 
phenolic, and flavonoid content and antioxidative properties of potato tubers, peels, 
and cortexes (pulps). J. Food Comp. Anal. 2016; 50: 77–87.   

[31] Begriche K, Massart J, Fromenty B. Effects of b-aminoisobutyric acid on leptin 
production and lipid homeostasis: Mechanisms and possible relevance for the 
prevention of obesity. Fundam. Clin. Pharmacol. 2010; 24: 269–282. 

[32] Ali H, Patzold R, Bruckner H. Determination of L- and D-amino acids in smokeless 
tobacco products and tobacco. Food Chem. 2006; 99: 803–812. 

[33] Miyake M, Kirisako T, Kokubo T, Miura Y, Morishita K, Okamura H, Tsuda A. 
Randomised controlled trial of the effects of L-ornithine on stress markers and sleep 
quality in healthy workers. Nutr. J. 2014; 13: 53. 

 
 
 

 


