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INTRODUCTION

With their basic/essential nutrients, fruit and  vegetables 
constitute an essential part of a daily diet. One of  the most 
common strategies in  evaluating fruits and  vegetables for 
feeding the human population is  to profi le their nutritional 
importance by analyzing their basic/essential nutrients (ami-
no acids, fats (fatty acids), carbohydrates, minerals and vi-
tamins). Many human diseases are due to unbalanced diets 
or malnutrition. A balanced diet is known to be very impor-
tant for human health. There is therefore increasing interest 
in profi ling fruit and vegetables for potential nutrients in or-
der to improve diets and fi ght malnutrition.

With over 1.7 million ha of production worldwide, egg-
plant, Solanum melongena L. (fam: Solanaceae), is  one 
of  the most important vegetable crops. China is  the  largest 
grower of  eggplant, producing 17.03  million metric tons/
year, while Turkey ranks fourth with 880,000 metric tons/year. 
Throughout its distribution, eggplant fruit exhibits consider-
able phenotypic variability with a wide range of ovoid, globu-
lar, oblong, semi-long, long and serpentine shapes, weighing 
from a few grams to more than 1 kg, and being green, white, 
violet, purple, striped, black or orange or variegated between 
violet-white and purple-white in color [Okmen et al., 2009]. 
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With its great phenotypic variability, eggplant fruit contrib-
utes a major part of the Turkish diet in fresh, dried, preserved, 
and cooked forms [Okmen et al., 2009]. Interest in the fruit has 
encourage  d growers to produce different cultivars of eggplant. 
Recent studies of eggplant fruit have revealed that it is a good 
source of dietary fi ber and vitamins (vitamins A, B1 and B6), 
and provides signifi cant quantities of minerals such as P, K, Ca 
and Mg [Raigón et al., 2008; Okmen et al., 2009]. Twenty-six 
eggplant accessions from Turkey were recently studied for their 
water-soluble antioxidant activity and  total phenolic com-
pound content [Okmen et al., 2009]. However, there is a lack 
of information about the fruit fatty acid, mineral, organic ac-
ids, sugar, amino acid and polyamine composition of six com-
mon cultivars (Aydın Siyahı, Pala 49, Süper Pala, Kemer 27, 
Kadife Kemer, Bostan) and  one potent local type eggplant 
(Kadife, Figure 1) [Torun et al., 2015]. This paper addresses 
also the fi rst investigation of  the nutrient content of a  local-
type eggplant, which is becoming increasingly used. The ob-
jective of the study was to determine and compare the fruits 
of these eggplants in terms of nutritional contents. 

MATERIALS AND METHODS

Plant material
The seeds of six common eggplant cultivars (Aydın siyahı, 

Pala 49, Süper pala, Kemer 27, Kadife Kemer and  Topan 
(Gümüşay)) from Yaprak Tarım Sanayi (Istanbul, Turkey) 
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and a local-type eggplant known as “Kadife” by local growers 
in northeast Anatolia from Turkey were obtained. The plant, 
with its light purple and white striped fruit, is widely culti-
vated and  consumed in  Trabzon and  elsewhere in  the  re-
gion (Figure  1). The  seeds of  the  eggplants were grown 
in soil in the several open fi elds within and near the campus 
of Karadeniz Technical University in Trabzon (Turkey) during 
the summer of 2012, using standard cultivation techniques for 
eggplant. Eight plants from each type were randomly selected 
in the fi elds and the fruits were harvested as they reached com-
mercial market size. The  fruit was treated with liquid nitro-
gen and stored at -80°C for further analyses. All extractions 
and determinations were performed in triplicate (n=6). 

Lipid extraction and fatty acid analysis
A  conventional method of  total lipid extraction as de-

scribed by Folch et al. [1957] was used in triplicate for eggplant 
fruit. Derivatization of the fatty acids to the methyl esters was 
performed by adding 500 mL of HCSM (hexane/chloroform/
sodium methoxide, 75/20/5, v/v/v, Sigma #403067, Aldrich) 
solution to the sample vials. 

Fatty acid methyl ester (FAME) peaks were identifi ed 
by comparison against FAME standards. A Hewlett-Packard 
5890  Series II gas chromatograph (Hewlett-Packard, Palo 
Alto, CA, USA) with a fl ame-ionization detector and a fused – 
silica capillary column (DB-23, 20 m x 0.18 mm, 0.20 μm fi lm; 
J&W Scientifi c, Folsum ,CA, USA) was employed. Helium 
was used as the carrier gas (at 29 psi, 0.7 mL/min at 190°C). 
The  injector temperature was set at 230°C and  the detector 
temperature at 250°C. The oven temperature was initially set 
at 190°C for 3.8 min, and then raised to 220°C at 16°C/min. 
This was then held for 1 min, and  then raised to 240°C at 
26°C/min and held again for 2 min. Injector split fl ow with 
helium was set at 150–200 mL/min. Detector gas was air set 
at 345 mL/min, and hydrogen gas was set at 36 mL/min. De-
tector makeup gas was helium at 35 mL/min. 

Amino acid analysis
Fifty milligrams of  lyophilized fruit samples in  triplicate 

were weighed and hydrolyzed in vacuo in 6 N HCl containing 
0.1% (w/v) phenol at 110°C for 24 h. The  resultant amino 
acids were separated and  quantifi ed using the Dionex Bi-
oLC Chromatographic System (Thermo Fisher Scientifi c 
Inc., USA) confi gured for AAA-Direct analysis according to 
the  manufacturer’s instructions (Dionex Corp. Technical 
Note 50) and  previously published methods [Clarke et  al., 
1999; Jandik et al., 1999; Glew et al., 2003]. For the deter-
mination of methionine and cysteine, the samples were fi rst 
oxidized with performic acid [Hirs, 1964] prior to acid hydro-
lysis. Tryptophan was determined using the method described 
by Hugli & Moore [1972]. The reproducibility of the method 
ranged from 0.6% to 1% for the amino acids reported.

Mineral analysis
Eggplant samples were desiccated for fi ve days to obtain 

a constant weight and then exposed to microwave digestion. 
Digestion of  the  samples and  ICP-MS analysis for the ele-
ments Ca, Mg, K, Zn and P were performed according to 
the method described by Glew et al. [2005], with slight modi-

fi cations. An offi cial AOAC method [AOAC, 999.10, 2010] 
using AAS analysis was employed for Fe determination. 

Polyamine analysis
Free polyamines were quantifi ed after extraction and ben-

zoylation according to Hwang et al. [1997] and Petřivalsky 
et al. [2007], with minor modifi cations. Lyophilized eggplant 
fruit samples (150 mg) were homogenized in liquid nitrogen 
and extracted with 5% (v/v) trichloracetic acid and derivatized 
with benzoyl chloride. Standard solutions of polyamines were 
used to construct calibration curves for putrescine, cadav-
erine, spermidine and  spermine using the methodology de-
scribed above. Benzyolated derivatives were extracted from 
reaction mixtures with diethyl ether, evaporated to dryness 
at 50°C under nitrogen, dissolved in 120 μL of initial mobile 
phase and analyzed by HPLC. A 10 μL sample was analyzed 
using a  Knauer Smartline-Manager HPLC equipped with 
a Pump 1000, PDA detector 2800, Autosampler, and a Grac-
eSmart™ RP 18  column (5  μm particles; 4.6  x 250 mm). 
The mobile phase consisted of  solvent A  (water) and  sol-
vent B (methanol) following the gradient program of 55–70% 
B over 20 min, isocratic 70% B for 5 min, 70–55% B over 
1 min, and fi nally 10 min of equilibration to initial conditions. 
The column temperature was set at 40ºC, and the fl ow rate 
was kept at 0.8 mL/min throughout the analysis. UV detection 
wavelength was 227 nm with individual polyamines identifi ed 
based on their UV-Vis spectra and retention times compared 

FIGURE 1. Solanum melongena “Kadife”. A local-type eggplant known 
as Kadife by local growers in northeast Anatolia with its light purple and 
white striped fruit.
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to the corresponding standards. Integration of peak areas was 
performed using Clarity (DataApex) software.

Sugar and organic acid analysis
A known amount of fruit sample (0.5 g) was fi rst defatted 

and extracted according to Güney et al. [2013]. Sugar and or-
ganic acid analyses were run on a Agilent 1100 HPLC (Palo 
Alto, CA, USA) equipped with a quaternary HPLC pump, 
refractive index detector (RID), micro vacuum degasser 
(MVD), thermostatic column compartment (TTC), UV/VIS 
detector, and  standard micro and  preparative autosampler. 
Sugar elution was through a Nucleosil C18 Carbohydrate 
analytical column (250 × 4.0 mm i.d., 10-μm particle size) 
with a column temperature of 25°C. The mobile phase was 
acetonitrile:water (79:21) for isocratic elution at a fl ow rate 
of 2 mL/min. Organic acid extraction was performed accord-
ing to Ayaz et al. [2011]. Analysis was performed using an Ace 
5 C18 (Advanced Chromatography Technologies, Aberdeen, 
Scotland) column (25 cm x 4.6 mm i.d., 10 mm particle size). 
The mobile phase (MP) employed was potassium phosphate 
solution (0.02 mol/L, pH 2.04). The  fl ow rate of  the MP 
was 2 mL/min with the  column temperature held constant 
at 25°C. Organic acids were detected using a HP 1100 Se-
ries multivariable wavelength detector set at 210 nm. Cali-
bration curves of the standard solutions were calculated for 
each sugar (sucrose, glucose, fructose, maltose, and lactose) 
and organic acids (malic acid, citric acid and ascorbic acid). 
They were identifi ed by  comparing their retention times to 
those of authentic standards. Peak areas were quantifi ed us-
ing HP ChemStation (Hewlett-Packard, Palo Alto, CA, USA) 
software. Quantitation was performed by comparing the peak 
areas with those of  the  respective external standards. Com-
pounds’ areas of peaks were quantifi ed on HP ChemStation 
(Hewlett-Packard, Palo Alto, CA, USA) software. 

RESULTS AND DISCUSSION

Fatty acid contents and compositions in fruits of seven egg-
plants are summarized in Table 1. Gas chromatography analy-
sis of the fatty acids in the total lipid fraction of the whole fruit 
samples revealed the presence of six different fatty acids, three 
of which were saturated, palmitic acid (C16:0) being the ma-
jor component, while the other three were unsaturated, with 
linoleic acid being the major component (Table 1). In general, 
with a few exceptions, there were no great signifi cant differ-
ences (P<0.05) among the eggplants in  terms of  their fatty 
acid content. The major saturated fatty acid was palmitic acid 
(C16:0) (ave. 20.8%), and  the most abundant unsaturated 
fatty acid, as well as fatty acid, was linoleic acid (C18:2), with 
a comparatively high mean of 44.96%; the highest level was 
determined in Kemer (53.81%) and the lowest in Super Pala 
(39.14%). The mean content of the second major fatty acid, 
linolenic acid (C18:3), was 11.63%, ranging from as low as 
7.55% in Kadife kemer to a high of 14.59% in Aydın Siyahı. 
Kadife Kemer represented the highest oleic acid (C18:1) con-
tent, at 11.71%, with an average of 7.67% for all cvs. Results 
have revealed that the present eggplant cvs were rich in un-
saturated fatty acids (UFA, ave. 64.3%) and polyunsaturated 
fatty acids (PUFA, ave. 56.6%) (see details in Table 1). 

It has been suggested that diets rich in MUFAs and some 
PUFAs, especially oleic acid (OA), linoleic acid (LA) and lin-
olenic acid (LN), help reduce or inhibit cardiovascular diseas-
es. The human body is unable to synthesize these fatty acids, 
while plants have the ability to synthesize C18:3n-3 acid de 
novo. Intensive efforts have therefore been made to improve 
the lipid/fatty acids profi le of fruits and vegetables, with high 
nutritional values in diets [Kris-Etherton et al., 2001]. 

The nine mineral concentrations (mg/kg fw) in the egg-
plant fruit are given in  Table 1. The  mineral concentra-
tions varied signifi cantly (P<0.05) among the studied cvs. 
The minimum and maximum levels were very similar for 
Cu, Zn, Fe and Mn, while the  range was much higher for 
the  other fi ve minerals, P, Ca, Mg, K and Na (Table 1). 
The  highest K concentration (ave. all cvs. 2331.87) was 
detected in Kemer 27 (3171.56), following Topan (1556.2). 
The  second most abundant element of  the  eggplants was 
Mg (ave. all cvs. 283.34), phosphorus (ave. 97.85) and Ca 
(88.89), respectively. These results confi rm previous fi ndings 
that eggplant fruit contains high concentrations of K, Mg, 
Ca and P [Flick et al., 1978; Kowalski et al., 2003; Raigón 
et al., 2008; Chinedu et al., 2011; Das et al., 2011; Amadi 
et al., 2013; Arivalagan et al., 2012; 2013]. The published 
values (mg/kg fw) for the  four major minerals in eggplant 
fruit cited above range from 28 to 2318.3 (ave. 1421.5) for K, 
12.7 to 140 (ave. 91.2) for Mg, 46.6 to 255 (ave. 141.3) for 
Ca and 37.2 to 484.5 (ave. 233) for P. However, the average 
values and ranges for concentrations of K (1556.2–3171.6, 
(ave. 2331.9)) and Mg (107.8–722, 283.3) were higher than 
those reported in the literature. The ranges of Cu, Zn and Fe 
concentrations in  the  literature (0.3–2.2, 1.1–2.5  and  1.8–
23.6 mg/kg) are compatible with this study. Interestingly, 
the Na concentration in this study averaged 13.61 and var-
ied between 9.9 and 18.8 mg/100 g, whereas the published 
values for the  same mineral in  other eggplants average 
854 and vary between 106 and 1595.4. The published data 
for Na levels seem suspiciously high. 

Minerals are important constituents of  the  human diet 
as they serve as co-factors for many physiological and meta-
bolic processes. Potassium is the most abundant intracellular 
cation in the body and magnesium is an important co-factor 
of many regulatory enzymes (e.g. kinases), and is fundamen-
tal in energy transfer reactions (e.g. ATP and creatine phos-
phate, etc.). Adequate dietary intake of Fe, Z and Cu is essen-
tial for human health. More than 2 billion people worldwide 
are anemic, and this can be largely attributed to Fe defi ciency. 
Iron is  an essential component of  body systems involved 
in the utilization of oxygen. Iron defi ciency during childhood 
and  adolescence impairs physical and mental development 
[Oski, 1993; Grantham-McGregor & Ani, 2001]. Zinc is re-
quired for protein and  carbohydrate metabolism and plays 
a  central role in  the  immune system [Shankar & Prasad, 
1998]. Signs of zinc defi ciency include poor prenatal devel-
opment, growth retardation, mental retardation, reproductive 
failure, dermatitis and loss of appetite [Pelkonen et al., 2008]. 
The  adult body contains approximately 80 mg Cu, mainly 
stored in the liver, followed by brain and muscle. Cytochrome 
C oxidase, superoxide dismutase (SOD), lysyl oxidase and ty-
rosine oxidase are the major enzymes which require Cu for 
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their activity. Signs of Cu defi ciency include anemia, vascular 
complications, osteoporosis and neurological manifestations 
[cited in detail by Arivalagan et al., 2013]. 

HPLC analyses were performed to determine the presence 
of  three common organic acids – ascorbic acid (AA), citric 
acid (CA), and malic acid (MA), the  latter being the most 

abundant (Table 2). AA concentration (mg/100  g) in  all 
cvs averaged 10.43 (range 7.69–11.74), CA averaged 20.2 
(range 18.98–21.63) and MA averaged 157.49 (range 129.87–
–387.01). These fi ndings are similar to reports by Mori et al. 
[2013] who determined high concentrations of the major acids 
(CA and MA), ranging from 7 to 21 and 90 to 190 mg/100 g, 

TABLE 2. Organic acids, sugars, and polyamines content in fruit of seven eggplant cultivars grown in Turkey.

Cultivar
Organic acids (mg/100 g1 fresh weight)

Ascorbic acid Citric acid Malic acid Total organic acids*

Kadife 7.69 ± 1.21 a 18.98 ± 0.80 a 129.87 ± 6.78 a 156.54

Aydın Siyahı 11.09 ± 1.46 ab 21.63 ± 0.35 c 181.06 ± 19.46 b 213.78

Kadife Kemer 10.69 ± 2.84 ab 20.03 ± 1.88 abc 142.49 ± 7.41 a 173.21

Kemer 27 11.68 ± 2.04 b 19.09 ± 0.58 a 135.55 ± 8.42 a 166.32

Topan (Gümüşay) 9.24 ± 1.28 ab 19.57 ± 0.76 ab 174.01 ± 10.46 b 202.82

Super Pala 11.74 ± 1.33 b 21.22 ± 0.26 bc 167.75 ± 8.78 b 200.71

Pala 49 10.87 ± 1.82 ab 21.07 ± 1.11 bc 171.12 ± 8.20 b 203.06

Mean 10.43 ± 3.58 20.23 ± 0.55 157.49 ± 4.36 188.1

Range (min.-max.) 7.69–11.74 18.98–21.63 129.87–387.01 156.54–213.78

Sugars (mg/100 g fresh weight)

Fructose Glucose Sucrose Total sugars*

Kadife 1242.81 ± 28.55 a 1300.74 ± 38.39 a 385.03 ± 25.66 a 2928.57 

Aydın Siyahı 1392.40 ± 39.90 b 1327.86 ± 47.49 a 493.80 ± 14.77 bc 3214.07 

Kadife Kemer 1379.77 ± 50.94 b 1305.76 ± 69.54 a 461.81 ± 53.91 bc 3147.34 

Kemer 27 1366.20 ± 68.84 b 1292.44 ± 48.41 a 474.28 ± 27.50 bc 3132.93 

Topan (Gümüşay) 1340.83 ± 13.14 b 1275.50 ± 15.55 a 503.08 ± 30.33 c 3119.41 

Super Pala 1375.95 ± 53.80 b 1293.48 ± 43.42 a 433.15 ± 38.53 ab 3102.59 

Pala 49 1358.17 ± 71.07 b 1281.09 ± 52.69 a 453.32 ± 43.31 bc 3092.58 

Mean 1350.88 ± 21.03  1297.59 ± 16.29 108.74 ± 3.06 2435.10 

Range (min.-max.) 1242.81–1379.77 1275.50–1327.86 91.46–119.50 2928.57–3214.07

Polyamines (nmol/ g fresh weight)

Putresin (put) Spermidin (spd) Spermin (sp) Toal polyamines*

Kadife 25.70 ± 8.76 b 1.33 ±0.37 a n.d. 27.03

Aydın Siyahı 15.95 ± 1.00 a 1.60 ± 0.09 b n.d. 17.55

Kadife Kemer 14.93 ± 2.47 a 1.78 ± 0.25 bc n.d. 16.71

Kemer 27 15.81 ± 2.13 a 0.98 ± 0.08 ab n.d. 16.79

Topan (Gümüşay) 25.25 ± 4.98 b 1.42 ± 0.54 ab n.d. 26.67

Süperpala 13.75 ± 1.54 a 2.29 ± 0.17 c n.d. 16.04

Pala 49 11.54 ± 1.36 a 2.25 ± 0.45 c n.d. 13.79

Mean 17.86 ± 6.33 1.63 ± 0.52 n.d. 19.49

Range (min.-max.) 11.54 – 25.70 0.98 – 2.29 n.d. 12.52–27.99

Values represent the mean ± SD of three separate extractions and determinations. An analysis of variance (SPSS version 11.5, one-way ANOVA) was 
used for comparisons among the means. Values with the same letter within a column are not signifi cantly different at P<0.05. 
*the total comprise individual identifi ed and quantifi ed component.
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respectively. Although the minimum CA and MA concentra-
tions in our study were 2.7- and 1.4-fold higher than those 
published by Mori et al. [2013], the maximum concentrations 
of both major acids in our study were more or less the same 
(21.63±1.83 and 181.1±9.93) (Table 2).

Differences have also been observed among cultivars 
in  terms of soluble sugar content in eggplant fruit [Hanson 
et al., 2006; Amadi et al., 2013; Mori et al., 2013]. The major 
soluble sugars analyzed in  this study were fructose, glucose 
and sucrose (Table 2). Fructose content (mg/100 g) in the cvs 
ranged from 1242.81 to 1379.77 (ave. 1350.88), glucose con-
tent ranged from 1275.50 to 1327.86 (ave. 1297.59) and su-
crose content ranged from 91.46  to 119.50 (ave. 108.74). 
Except for the  concentration of  the  three sugars in Kadife, 
both fructose and  glucose concentrations differed signifi -
cantly among the studied cvs. Values for the three major sol-
uble sugar concentrations in the  literature range from 74  to 
1700 for sucrose, from 102 to 1370 for glucose and from 50 to 
1500 for fructose [Mori et al., 2013]. Our fi ndings agree with 
the published data concerning the soluble sugar concentra-
tions in eggplant fruit [Mori et al., 2013; Amadi et al., 2013].

Polyamine contents (nmol/g) in fruits of the cvs are sum-
marized in Table 2. No highly signifi cant (P<0.05) variations 
were determined in their contents among the seven cvs. Two 
PAs were detected in  the  fruits, putrescine being the most 
abundant, averaging 17.86, and  spermidine the  least abun-
dant, averaging 1.63. No spermine was found in the eggplant 
cvs. The cultivar Kadife with 25.70 and Topan with 25.25 had 
the highest concentrations of putrescine, while the concentra-
tions in  the  remaining fi ve cvs. ranged from 11.54  to 15.95, 
averaging 14.40. Spermidine concentrations in  the cvs. were 
markedly lower than putrescine concentrations. The content 
(ave. 1.63) in  the  fruits varied between 0.98  and  2.29 (Ta-
ble 2). Similarly, Rodriguez et al. [1999] reported the presence 
of putrescine and  spermidine, two of  the main polyamines, 
not only throughout fruit maturation but also in  the ma-
tured eggplant cv., in “Black Nite” at levels varying between 
2  and  20  nmol/g. Although they measured an abrupt rise 
in putrescine and spermidine on the ninth day (17.44 and ~6) 
in mature fruit (after the 11th stage, commercial size), their 
levels were still very low, ranging between ~2 and 3. Extremely 
high and low polyamine levels, especially for putrescine, have 
also been reported in the literature. The published putrescine 
levels (nmol/g) in other fruits range from 150.9 to 1588.2 for 
orange, 1.48 to 2268.9 for mandarin/orange, 30.4 to 274.5 for 
pear, 0.57  to 19.29  for apple, 1.02  for grape, and  2.04  for 
grapefruit [cited in Kalać & Krausova, 2005; Larqué et  al., 
2007]. The authors reported spermidine and spermine levels 
in those fruits of (spd; spm, nmol/g fw); 0.90–66.8 and 0.40–
–243.7, 1.24–30.98 and 0.01–14.83, 14.32–523.24 and 1.98–
–243.7 and 1.03–19.3, 0.41 and 0.1–0.45, respectively.

Polyamines are widespread in living organisms and play 
numerous roles in health and disease [Bardocz et al., 1995; 
Kalac & Krausova, 2005; Ali et al., 2011]. They are known to 
play essential roles in cell proliferation, regeneration and dif-
ferentiation, cell cycle regulation, gene expression, structural 
changes in RNA, etc. Metabolic requirements for polyamines 
are particularly high in rapidly growing tissues during growth 
and development, and also in  tumors. Polyamine levels are 

high in young and metabolically active tissues. Elderly peo-
ple require a greater intake of dietary polyamine due to their 
decreased ability to synthesize these endogenously [cited 
in detail by Bardocz et al., 1995; Kalac & Krausova, 2005; 
Ali et al., 2011]. 

Table 3 summarizes the free amino acids commonly found 
in proteins of eggplant fruit. The amount (mg/100 g) of amino 
acids varied signifi cantly (P<0.05) among the cvs. Glutamine 
(ave. 219.74), asparagine (ave. 163.28), and lysine (ave. 80.59) 
were the three most abundant amino acids in the eggplant cvs. 
Glutamine was the highest in Super Pala (298.75), following 
Pala (275.1) and Aydın Siyahı (255.38). Opposingly, high con-
centration of  asparagine was for Aydın Siyahı (223.85), fol-
lowing Super Pala (220.27) and Pala 49 (203.71). Only two 
of the 18 amino acids, Cys and Trp, had low concentrations, av-
eraging 4.95 and 7.75, respectively. Depending on the individ-
ual amino acid concentration, a great variation in total amino 
acid (ΣAA, ave. 911.73), nonessential amino acid (ΣNEAA, ave. 
601.18) and essential amino acid (ΣEAA, ave. 310.54) content 
of the fruits were found. Reported values of ΣEAA in the Japa-
nese and Bangladesh eggplant cvs was 114.04 mg/100 g (ave.) 
ranging between 62.7 and 221.44 mg/100 g [Mori et al., 2013]. 
Total protein (ΣP) content of  the  eggplant fruits was ap-
proximately 1.1 g/100 g, varying signifi cantly (P<0.05, 1.39–
–0.85 g/100 g) (Table 3). These fi ndings agree with data report-
ed for the three major amino acids in eggplant fruit [Flick et al., 
1978; Dahingo et al., 1982–83; Adeyeye & Adanlawo, 2011; 
Mori et al., 2013]. The published glutamine values for eggplant 
fruit averaged 37.07 mg/100 g fw [Flick et al., 1978; Mori et al., 
2013]. In the present study, average concentration of aspartic 
acid was 163.23 mg/100 g (range, 83 - 223.85). In  contrast, 
Flick et al. [1978] and Mori et al. [2013] reported lower levels 
of glutamine and asparagine than in the present study, averag-
ing 19.68 and 17.26, and 54.46 and 7.40, mg/100 g, respec-
tively. No detectable level of asparagine was found, in agree-
ment with Flick et al. [1978]. We also determined considerable 
levels of lysine (ave. 80.59) and arginine (ave. 50.03) than that 
of the values reported for Japanese and Bangladeshi eggplant 
cvs [Mori et  al. 2013]. Comparisons based on the  present 
and published data showed ranges of glutamine and aspartic 
acid from 17.35  to 298.75  and  15.36  to 223.85, respectively 
[Flick et al., 1978; Mori et al., 2013]. 

CONCLUSION

Our fi ndings and those in the literature reveal a consider-
able variation in the concentrations of nutrients both within 
and  among countries and  cultivars. It has been postulated 
that environmental conditions and genotype-variety can in-
fl uence the composition of eggplant fruit including dry matter, 
content of phenolics, minerals, and amino acids. In general, 
the current fi ndings largely agree with the published literature. 
In  that respect, the varieties, cultivars and germplasm cited 
above can be compared with the present eggplant cvs., which 
have a great export potential. Consequently, such nutritional 
comparisons among eggplants via selection and  breeding 
programs can lead to materials with improved nutritional 
content, especially amino acids and minerals. When the num-
ber of eggplant cultivars, varieties, and germplasms reported 
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in  the  literature are considered, suffi cient potential genetic 
variation exists to allow plant breeders to select on the basis 
of targeted nutritional or antioxidant features. 
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