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of chickpea genotypes

The aim of this study is to highlight the importance of the extraction of the lipid and fatty
acids of chickpea seeds and determine their composition in terms of lipids, along with eval-
uations of the composition, nutrient content, food value and quality parameters. The rates
of crude protein (CP), crude ash (CA), neutral detergent fibre (NDF), acid detergent fibre
(ADF) and acid detergent lignin (ADL) of the seeds of chickpea genotypes varied between
15.70-29.46%; 2.75-5.13%; 8.75-31.53%; 2.37-19.76% and 0.60-1.01%, respectively.
The values of dry matter digestibility (DMD) rates, dry matter intake (DMI) rates, relative feed
values (RFV), total digestibility nutrient (TDN) rates, digestibility energy (DE) and metabol-
ic energy (ME) of the chickpea genotypes varied between 73.50-87.06%; 3.73-13.72%;
212.61-919.10; 67.53-80.60%; 3.42-4.00 MJ/kg and 10.50-12.80 Mcal/kg, respective-
ly. The total lipid content of the examined genotypes varied between 0.56 to 9.98%. The fat-
ty acid compositions of these seventy different chickpea genotypes were determined by gas
chromatography of the methyl esters in their fatty acids. The results of this study indicate
that oleic acid ranged from 15.95 to 38.25%, linoleic acid ranged from 43.61 t0 65.03%
in all genotypes. Our results show that the Cakir, 187 and ILWC243 genotypes are the most
favourable genotypes in terms of the fatty acid profile, while 69 and 359 genotypes had
the highest crude protein rates, and the Hisar, Diyar and Hasanbey varieties were the most
stable genotypes in terms of the DMD, TDN, DE and ME values.

Keywords: Chickpea, seed quality, fatty acids, saturated, unsaturated.

1. INTRODUCTION

Legumes are of great importance for human nutrition as they are good sources
of protein, carbohydrates, various water-soluble vitamins and minerals. Chick-
pea (Cicer arietinum L.) is a self-pollinated diploid (2n=2x=16) legume plant [1].
Today, there are 44 species of chickpea, 35 of which are perennial and nine are
annual. Chickpea, one of the oldest and most widely consumed legumes in the
world, is grown abundantly in tropical and subtropical regions [2]. Chickpea
consumption is popular in many regions of the world, mainly due to its high
nutritional quality. Chickpea seeds consist of carbohydrates (50-58%), protein
(15-22%), moisture (7-8%), fat (3.8-10.20%) and micronutrients (<1%) [3, 4].
The average protein content of chickpeas is approximately 18% [kabuli: 18.4%
(16.2-22.4%); desi: 18.2% (15.6-21.4%)], which is higher than that of lentils
and peas [5]. Chickpeas are rich in lysine and arginine and low in sulfur(S)-con-
taining amino acids such as cysteine and methionine [3].

In recent years, there have been a number of reports on the importance of the
dietary fibre of legumes in both regular and therapeutic diets. In addition to
preventing heart attacks and colon cancer, soluble fibre works decreases blood
cholesterol [6]. When measuring the insoluble portion of dietary fibre, neutral
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detergent fibre (NDF) is the most convenient option
[7]. This method considers the major components,
which include cellulose (B-1,4-linked glucose units),
hemicellulose (B-1,4-linked pyranosidic sugars),
and lignin (phenylpropane units linked to hemicel-
luloses). When measuring acid detergent fibre (ADF),
meal digestibility is considered [8]. Due to the absorp-
tion of water from the digestive system, the insoluble
portion of dietary fibre helps prevent constipation [9]
and lowers the risk of various significant conditions
in humans, including high blood pressure, obesity,
and appendicitis. Several writers have emphasized
the need to gather information on the profiles of the
dietary fibre component in legumes due to the health
advantages [10].

Oils provide the storage energy required for seed ger-
mination [11] and comprise a small portion of chick-
pea seed components compared to other nutrients.
Chickpea is not an oilseed crop, but it has a higher oil
content than other legume crops [3]. Sterols, tocoph-
erols (phytosterols) and lipids are fat components all
found in chickpeas [3]. The fatty acids in chickpeas
(polyunsaturated fatty acids, monounsaturated fatty
acids and saturated fatty acids) originate mainly from
lipids. These are essential fatty acids that are vital
for humans in the biosynthesis of hormones and the
maintenance of cellular integrity [12].

A number of studies have been conducted on the
lipid and fatty acid content of the seeds of legumes in
Tarkiye [13, 14]. The aim of this study is to determine
the lipids and fatty acid compositions of the seeds of
certain chickpea genotypes.

2. MATERIALS AND METHODS

2.1.  PLANT MATERIAL

The seeds of Cicer arietinum L. and Cicer reticulatum
were used in this study. The first ten genotypes are
Cicer arietinum L., while the others are Cicer reticula-
tum. The seeds of chickpea genotypes obtained from
the International Centre for Agricultural Research in
Dry Areas (ICARDA) and our own field studies were
sown on 25 April 2022 and harvested on 11 August
2022 on the land of Agricultural Research and De-
velopment Centre, Sivas Science and Technology
University. The names of the chickpea genotypes are
given in Table I.

2.2.  METHODS

2.2.1 Chemical Analyses

Seeds of the chickpea genotypes were ground in a
mill and 1 mm was used for chemical analysis. The
crude ash (CA) ratio of chickpea seed samples was
determined by burning at 550°C for 8 hours [15].
Crude protein (CP) analyses were performed by the
methods specified in AOAC [16]. The ADF, NDF and

ADL constituting the cell wall were performed by the
method specified in Van Soest [17] and Van Soest
and Wine [18]. The relative feed value (RFV), dry mat-
ter digestibility (DMD) and dry matter intake (DMI) of
chickpea seeds were calculated according to the for-
mulas [19]: DMD % = 88.9 - (0.779 x ADF %); DMI %
=120/ NDF %; RFV = (DDM % x DMI %) /1.29. The
total digestible nutrients (TDN) ratios and metabolic
energy (ME) values of the seeds of barley genotypes
were determined according to the method specified
by Moore and Undersander [20], and the digestible
energy (DE) value was determined by Fonnesbeck et
al. [21] according to the method specified.

2.2.2 Qil Extraction and the Preparation of Fatty Acid
Methyl Esters (FAME)

Impurities were removed from the seeds of certain
chickpea genotypes, and the clean seeds were
ground into powder using a ball mill. Lipids were
extracted with hexane/isopropanol (3:2) [22]. Lipid
extracts (0.01 g) obtained from 5 g of sample were
centrifuged at 12000 rpm for 10 min and filtered; the
solvent was then removed in a rotary evaporator at
50°C.

2.2.3 Capillary GLC

Fatty acids in the lipid extracts were converted into
methyl esters by means of 2% sulfuric acid in meth-
anol [23]. The fatty acid methyl esters were extract-
ed with 2.5 ml hexane. Then the methyl esters were
separated and quantified by gas chromatography
and flame ionization detection (Agilent brand 7890A
model GC, 5975C model MS) coupled to a glass
GC 10 software computing recorder. Chromatogra-
phy was performed with a capillary column (60 m x
250 ym x 0.15 pym, J&W 122-7061) using nitrogen
as the carrier gas (flow rate 34 ml/min). Chromato-
graphic conditions; it stood for 2 minutes at 50°C
and reached 200°C at a rate of 20°C/min , at which
time the detector temperature was 260°C, the injec-
tion port temperature was 250°C and the column
temperature was 175°C, programmed to increase to
230°C at 5°C/min, where it remained for 30 minutes.
Total analysis time was 55.5 min. The sample split-
ting rate was 1:50. The samples (1 pL) were inject-
ed in triplicate. Peak areas were determined using
Agilent Chem Station B04.03. MS results were
determined by comparing the Whaley and NIST
(Supelco 37 Component FAME Mix) libraries in the
device’s memory.

The analysis of the data obtained was made in the
Jump-Pro13 statistical package programme and the
differences between the averages were compared
according to the Tukey test. Correlation analysis and
colour mapping were carried out in Jump-Pro13 and
Biplot graphics in Genstat 12th (Copyright 2011,
VSN International Ltd.).

LA RIVISTA ITALIANA DELLE SOSTANZE GRASSE - VOL 102 - LUGLIO/SETTEMBRE 2025



Table | - Names of chickpea genotypes used in the study

No Genotypes No Genotypes No Genotypes No Genotypes
G1 Inci G19 260 G37 ILWC235 G55 155
G2 Seckin G20 269 G38 ILWC243 G56 211
G3 Azkan G21 276 G39 ILWC246 G57 296
G4 Isik G22 283 G40 ILWC253 G58 541
G5 Aksu G23 405 G4 ILWC254 G59 231
G6 Hisar G24 450 G42 ILWC286 G60 277
G7 Diyar G25 464 G43 ILWC285 G61 314
G8 Cakir G26 504 G44 CRET G62 325
G9 Yasa G27 538 G45 27 G63 358
G10 Hasanbey G28 641 G46 35 G64 359
G11 5 G29 ILWC62 G47 54 G65 369
G12 18 G30 ILWCT74 G48 58 G66 390
G13 40 G31 ILWCT76 G49 76 G67 398
G14 69 G32 ILWC80 G50 7 G68 406
G15 96 G33 ILWC113 G51 79 G69 601
G16 152 G34 ILWC115 G52 122 G70 724
G17 187 G35 ILWC139 G53 137

G18 244 G36 ILWC182 G54 141

3. RESULTS AND DISCUSSION

3.1. CHEMICAL ANALYSIS

The values of crude ash, crude protein, acid deter-
gent fibre (ADF), neutral detergent fibre (NDF), acid
detergent lignin (ADL), dry matter digestibility (DMD), dry
matter intake (DMI) and total digestible nutrients (TDN)
ratios and relative feed value (RFV), digestible energy
(DE) and metabolic energy (ME) determined in the seeds
of certain chickpea genotypes were found to be statisti-
cally significant at the 1% level (Table I).

The crude protein and crude ash rates of the seeds of
chickpea genotypes varied between 15.70-29.46% and
2.75-5.13%, respectively. The highest crude protein rate
of chickpea genotypes was obtained in the 359 gen-
otype, followed by the 69, ILWC80 and ILWC74 gen-
otypes, which are statistically in the same group. The
highest crude ash rates were found in the 77 genotype.
On the other hand, the lowest crude protein and crude
ash rates in seeds belonging to chickpea genotypes
were statistically obtained in the Inci, Isik, Hisar and Di-
yar varieties, which are in the same group. It has been
reported that the protein content in chickpeas varies
significantly as a percentage of the total dry seed mass
before (17-22%) and after (25.3-28.9%) dehulling [24,
25]. While it was reported that there were differences in
the crude protein ratios of the Kabuli and Desi chickpea
types (241 g/kg in “Kabuli” and 217 g/kg in “Desi”) [26)],
another study observed no difference (217 g/kg in “Ka-
buli” and 215 g/kg in “Desi”) [27]. On the other hand,
it has been reported that crude protein and crude ash
rates of whole seeds of the Kabuli and Desi chickpea
varieties vary between 18.4-25.1% and 2.6-3.1%, re-
spectively, and the crude protein and crude ash ratios of
dehulled Kabuli and Desi chickpea seeds vary between
20.4-28.7% and 1.8-3.0%, respectively [28]. In the

study examining the chemical composition of the Kabuli
and Desi chickpea (Cicer arietinum L.) varieties grown
in Xinjiang, China, it was reported that the crude protein
and crude ash rates of four different chickpea varieties
varied between 19.79-23.38 g/100 g and 2.59-2.69
g/100 g, respectively [29].

The NDF, ADF and ADL ratios of the seeds of chick-
pea genotypes varied between 8.75-31.53%, 2.37-
19.76% and 0.60-1.01%, respectively. While the low-
est NDF, ADF and ADL ratios were obtained from the
Isik, Hasanbey and Aksu varieties, respectively, the
highest ADF and ADL rates were found in the 137
genotype, and the highest NDF rate was found in the
77 genotype. The total dietary fibre content and in-
soluble dietary fibre content of Desi type chickpeas
were reported to be higher than that of the Kabu-
li type chickpea due to the thicker seed coat of the
Desi type chickpea [27]. It has been reported that the
soluble and insoluble dietary fibre rates in chickpeas
are around 1.42% and 27.84%, respectively [30]. In
the study conducted to determine the effect of differ-
ent cooking methods on the chemical composition of
chickpea seeds, it was reported that the crude fibre
content varied between 3.82-4.96 g/100 g dry weight
basis [31]. On the other hand, in a study investigating
the chemical composition of legumes, it was determined
that the crude fibre content of chickpeas varied between
8.50-9.88 g/100 g [32].

The DMD and DM ratios and the RFV values of chick-
pea seeds differed statistically by 1% among geno-
types, varying between 73.50-87.06%, 3.73-13.72%
and 212.61-919.10, respectively. The highest DMD
rate was obtained from the Hasanbey cultivar, and the
highest DMI rate and RFV value were obtained from
Isik cultivar, while the lowest DMD, DMI rates and
RFV value were determined from the 137 genotype.
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Table Il - Means of the examined characteristics

Genotypes cP CA NDF ADF ADL DMD DMI RFV TDN DE ME
% % % % % % % % MJ/kg | Mcallkg
G1 15.707 2.782 12.31% | 4.04%2 | 0.66w | 85.75>d | 9.75¢ | 648.46° | 79.34>d | 3.94¢ 12.58¢
G2 17.80w | 2.99%z | 1253 | 458z | 0.66w | 85.33% | 9.609 | 634.81°¢ | 78.94c | 3.92f 12.51¢
G3 19.80v | 3.24sv | 11.60xz | 3.18% 0.71t 86.423> | 10.36° | 694.02¢ 79.99> | 3.97b° 12.69
G4 18.20% | 2.75? 8.752 31912 0.63* | 86.412 |13.722 | 919.102 79.98° | 3.97%¢ 12.69°
G5 18.76% | 2.92¢z | 10.74v | 3.32% 0.60 86.316 | 11.170 | 747.45¢ 79.88%c | 3.96% | 12.67%
G6 16.23¢ 2.767 10.552 2.522 0.61* 86.932 | 11.38> | 766.59° 80.482 | 3.99 12.782
G7 156872 | 2.95¢z | 11.41% 2,622 0.63* | 86.862 |10.52¢ | 708.06¢ 80.412 | 3.99% 12.772
G8 16.73% | 3.06v | 11.397 | 3632 | 0.62* | 86.07>d |10.54c | 703.36¢ | 79.65>d |3.95¢¢ | 12.630
G9 17249 | 3.03wz | 14.14v | 3772 | 0.65% | 85.970¢ | 8.49¢ 565.71F | 79.550d | 3.95% | 12.61cd
G10 18.26%x | 2.87v 14.66% 2377 0.69 87.062 | 8.19f 552.44° 80.602 | 4.002 12.80°
G11 23.86°9 | 3.64<n | 21.86Y | 9.76"Y 0.88H | 81.30Fh | 549" | 346.05" | 75.059" | 3.75M | 11.829'
G12 22465y | 3.67Fm | 22.36%v | 10.83= | 0.83+= | 80.46k | 537 | 33473k | 74244 | 371m 11.68
G13 23.79>7 | 3.949h | 22,949 | 12.81 | 0.86 | 78.92° | 523" | 320.08™ | 72,76+ |3.65%v | 11.42
G14 29432 | 3.65%n | 21.74v | 13.04 | 0.95¢d | 78.74er | 552" | 336.96M | 72.58 | 3.64% | 11.39sv
G15 22.22v | 3.55ma | 2557k | 11.94su | 0.94% | 79.60m° |4.69>9 | 289.58%w | 73.41°9 |3.68 | 11.539
G16 25.83" | 3.969 24.16% | 11.43+ | 0.96>¢ | 79.99m | 4,97 | 308.08™ |73.79™° |3.69"P | 11.60m°
G17 25329 | 3.64kn | 25.49kn | 11,957 | 0.83k | 79.59™P |4.71°9 | 290.48v | 73.4007 |3.68%s | 11.53"
G18 2555H | 3.949h | 23.40rs | 10.93+w | 0.94% | 80.39k |513m | 319.64im | 74.47km | 371m | 11.67km
G19 2515Mm | 40109 | 24.23% | 11.66" | 0.919 | 79.82 |4.95™0 | 306.55™a | 73.62"P |3.69°9 | 11.57"P
G20 23.87°9 | 3.58- | 2547« | 12,03 1.002 | 79.53 |4.710a | 200.51Pw | 73.34PT |3.679s | 11.520F
G21 23.6701 | 3.56™a | 23.59»7 | 10.74vx | 0.89% 80.531 |5.09km | 317.61%" | 74.31k [3.72¢m | 11.69k
G22 22,65+ | 3.56™9 | 27.79¢9 | 14.27H | 0.96% | 77.79sv | 4.32sv | 260.39w | 71.66" |3.60w | 11.22%¥
G23 23.94ma | 3.67-m | 22.629v | 10.24vx | 0.889% | 80.93" |5.31Mk | 332.87" | 74.691 | 3.73k 11.761
G24 25330 | 3.25%v | 24.94m° | 1163+ | 0.83 | 79.84 | 481" | 297.800s | 73.64™P |3.69%9 | 11.57m
G25 2474w | 3.54ma | 2446 | 1161 | 0.769s | 79.86" [4.91™° | 304.11™" | 73.66™P |3.6909 | 11.58"P
G26 26.43%9 | 4.26% | 26.520k | 1351 | 0.90 | 78.37+ |4.53¢s | 27528tw | 72.22u | 3.62' 11.32w
G27 24.37%» | 3.02vz | 22,93« | 10.77% | 0.83+ 8051 | 524+ | 327.03+ | 7428« |3.72<m | 11.69
G28 2468® | 3.64k | 26427 | 1533¢ | 0.79%9 | 76.96* |4.550s | 271.39% | 70.86* | 3.56Y 11.08v
G29 27.17% | 3.66/m | 23.400s | 11.73sv | 0.78" | 79.76 [543 | 317.31kn | 73.56™9 | 3.68>" | 11.56™P
G30 2843%c | 354ma | 26.7699 | 13.56" | 0.88H | 78.34™ |4.49% | 272.67tw | 7219u | 3.62Y 11.32
G31 27.629 | 3.68m | 27.40% | 13.34xm | 0.75° | 78.50~ |4.38™ | 266.65-% | 72.35% | 3.63w | 11.35w
G32 28.86% | 3.869' | 22.35%v | 9.72vy 0.86* | 81.33*h | 537" | 338.88" | 75.079h | 3.75M | 11.83%
G33 23.490s | 338w | 26.33" | 12.80™ | 0.85'm | 78.93o" | 4.56rs | 279.14tw | 7276~ |3.65%V | 11.42
G34 22.49%v | 3.32 19.39 7.33% 0.85-m | 83.19% | 6.199 | 399.549 76.87¢ | 3.839 12.14f
G35 25,507 | 4.32¢d 29.06¢ 15.48¢ | 0.91e9 | 76.84¢ |4.13vz | 246.22xy | 70.75¢ | 3.56Y 11.06Y
G36 2450/ | 34500 | 25.57%n | 1153+ | 0.78 | 79.920 |4.70°9 | 291.150v | 73.727P |3.69%4 | 11.59m
G37 237007 | 3.05%y | 29229 | 14.199" | 0.89% | 77.85%v |4.11vZ | 248.04y | 71.72w |3.60% | 11.23%
G38 28.29%¢ | 3.22sv | 29.299 | 14.57¢9 | 0.92¢f | 77.55%v |4.10%2 | 246.42xy | 71.43wW | 359w | 1118wy
G39 24.06m | 332 | 3042 | 19.56° 0.86+! 73.667 |3.95%2 | 225482 67.682 | 3.422 10.522
G40 23.630" | 3.22sv | 23490 | 10.55vx | 0.82m0 | 80.681 |5.12-m | 319.95im | 74.45Kk | 3.72¢ 11.72k
G41 22810t | 4.14et | 26317 | 11.63w | 0.80™ | 79.84 |4.57rs | 282619 | 73.64™° | 3.69°7 | 11.57™
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Table Il - continues

G42 26.38¢9 | 3.16"w | 29.52d | 1535¢ | 0.82™ | 76.94x |[4.07x% | 242.67Y 70.84 | 3.56% | 11.08v
G43 25424 | 3.05vy | 21.85u | 9.31wy 0.74s 81.650 | 5.50M | 348.11h 75.389 | 3.76" 11.889
G44 23.56°7 | 3.53m™a | 29.50%d | 15.25¢d | 0.94d | 77.02% |4.07%z | 242.99 70.92x | 3.57v | 11.099
G45 2547 | 316w | 29.57¢d | 15.35¢ 0.88f 76.94% | 4.06%% | 242.25Y 70.85¢ | 3.56v | 11.08v
G46 2468 | 377"k | 27.58¢" | 12.69>a | 0.87" | 79.0207 |4.36™" | 266.90vv | 72.857 |3.65%V | 11.43
G47 2441 | 3.95¢ 27.37% | 124607 | 087" | 79.19o7 | 439~ | 269.27ww | 73.02rt | 3.665V | 11.46™
G48 23.700" | 3.63<0 | 28.68% | 13.29¢n | 0.85m | 78559 |4.19uz | 254.94vy | 72.39sv | 3.63w | 11.35%
G49 26.26h | 3.54ma | 2369 | 11.30tw | 0.90eh | 80.104 |5.07%" | 314.82- | 73.89 |3.70m™° | 11.62M
G50 25.35¢1 | 5132 31.532 18.77° 0.78p" 74287 | 3.81v2 | 219.23¢ 68.27Y | 3.457 10.637
G51 22.44su | 4.4Bbc | 2951cd | 13.33kn | 0.75° | 785295 |4.07%2 | 247.65<y | 72.36%Y | 3.63w | 11.35%
G52 23.78>7 | 3.54ma | 26.09rm | 12.46°FT | 0.84km | 79.2007 | 4.60°T | 282.57sv | 73.027t |3.66%v | 11.46™
G53 23.610r | 3.55ma | 32.192 19.762 1.012 73502 | 3.73 | 212,617 67.53 | 3.422 10.502
G54 21.77v | 3.23sv | 2845% | 13220 | 0799 | 78.61% | 4.22+z | 257.16%y | 72.45%v | 3.63% | 11.36%
G55 26.28¢h | 3.46" | 2525 | 11.68w | 0.84km | 79.80 |4.76°9 | 29433 | 73.60™ |3.69°9 | 11.57"P
G56 24.30% | 331 | 23.49rs | 1223%s | 0.91eh | 79.3709 [ 5141im | 31473 | 73.19%s | 3.67+ | 11.499s
G57 24460 | 3.889" | 27.64°" | 13.45m | 0.90% | 78.43 |4.34™ | 264.17vx | 72.28Y | 3.63w | 11.33w
G58 21.50v | 3.34+ | 27.73%9 | 13.16% | 0.84km | 78.65°7 | 4.33v | 264.07vx | 7249 | 3.64% 11.37u
G59 23.780r | 3.83¢1 | 2544k | 1167 | 0.85™ | 79.81m |4.7204 | 292.24pv | 73,61 |3.69%9 | 11.57"P
G60 24500 | 4.56° 31.2720 | 18.93° | 0.91e9 | 7415 | 3.84z | 220.7% 68.15y | 3.442 10.612
G61 23.780r | 3317 | 2525 | 13.75% | 0.86" | 78.19sv |4.7604 | 288.45= | 72.05v |3.62™ | 11.29w
G62 2438 | 3.75" | 26.58Mk | 13.95M | 0.9920 | 78.03sv |4.529s | 273.29tw | 71.90v | 361w | 1127w
G63 24390 | 3.62k0 | 24.29%° | 10.94tw | 0.84km | 80.38k [4.94mo | 307.99m | 74.16%m | 3,71 11.66K
G64 29.462 4550 | 2442+ | 12.96m™° | 1.002 78.81p7 [4.92m0 | 300.60™s | 72.64st |3.64sV | 11.40m
G65 23.66°7 | 3.24sv | 22497 | 979w | 0.85™ | 81.28% |5.34Mk | 336.72M | 75.03%" | 3.75M | 11.82¢"
G66 2508 | 3.56™a | 31.45% | 19582 | 0.98*c | 73.65¢% | 3.8 | 217.99 67.672 | 3.422 10.522
G67 24490 | 3245y | 28.67% | 14.82% | 0.91e9 | 77.35WW |4.19uz | 251.14%y | 71.24w | 3.58% | 11.15%y
G68 26.50¢" | 3.879+ | 27.32F | 14.70¢f | 0.82m°c | 77.45w |4.40™ | 263.92vx | 71.33w |3.58% | 1117wy
G69 22475 | 342ux | 28.70% | 14119 | 0.83 | 77.91sv | 418wz | 25268 | 71.78W |3.60% | 11.24wx
G70 2445 | 34307 | 23.45rs | 10.03vy | 0.88f 81.08" |5.12m | 322.10"m | 74.84M | 3.741 11.78M
Aver. 23.70 3.53 24.04 11.60 0.84 79.86 5.48 343.85 73.66 3.69 11.58
Sign. . . . . o o o . . . o
cv 2.49 2.66 2.56 2.45 2.36 0.28 2.63 2.73 0.29 0.26 0.33

" significant at the P<0.01 level. There is no statistical difference between the averages shown with the same letter. It was carried out in 3

replications.

The TDN ratio, DE and ME values of chickpea seeds
differed statistically at the level of 1% among geno-
types. The TDN ratios, DE and ME values of seeds of
chickpea genotypes varied between 67.53-80.60%,
3.42-4.00 MJ/kg and 10.50-12.80 Mcal/kg, respec-
tively. The highest TDN rates, DE and ME values in
seeds belonging to chickpea genotypes were sta-
tistically obtained in the Hasanbey, Hisar and Diyar
varieties, which are in the same group. On the other
hand, the lowest TDN rates were determined from
the 137 and 390 genotypes, while the lowest DE and
ME values were determined from the 137, 390, 277

and 77 genotypes, which are in the same group.
Principal component biplot analysis was performed to
present a visual demonstration of the results with the
interpretation of the relationships between the traits
examined. According to the results of the study, PCA
explained 89.56% of the total variation, while PC1 was
the reason for 83.04% and PC2 caused 6.52% on the
biplot (Figure 1). While it was determined that there
was a positive relationship between ADF, NDF, ADL,
CP and CA, and between DMD, DMI, RFV, TDN, DE
and ME, there was a negative relationship between
these two groups.
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Figure 1 - Principal component biplot analysis of the relationships between the examined features

3.2.  LIPID CONTENT AND FATTY ACID COMPOSITION

In this study, the lipid content and fatty acid compo-
sition of 70 genotypes of chickpea were detect-
ed, the results of which are shown in Table Il
The lipid content in seeds of the 70 genotypes of
chickpea ranged from 0.56 to 9.98% (Table IlI).
The highest lipid content was found in the 464
genotype, while the lowest lipid content was in
ILWC285 genotype. The lipid content was higher
in 12 genotypes (Azkan, Isik, Aksu, Hisar, Diyar,
Cakir, Yasa, Hasanbey, 464, ILWC243, [LWC286
and ILWC285) than the other genotypes. It was
found that the lipid content of dehulled and whole
seeds of Kabuli and Desi chickpea cultivars grown
in Iraq, India and Canada were found to vary be-
tween 5.3-7.2% and 4.9-6.6%, respectively [28].
On the other hand, the lipid content obtained
was 1.0-3.4% in defatted chickpea flour [33], 6.17-
6.48% in chickpea seeds with different cooking
methods [31], at 6.69% and 6.73%, respectively,
in raw and freeze-dried cooked seeds [32], 3.03-
8.48% in seeds of M3 morphological mutants [34],
2.91-6.43% in cultivated chickpea cultivars in Tur-
kiye [35], 5.7-5.9% in chickpea submitted to germi-
nation process [36], and 6.35-9.35 g/100 g in four
varieties of chickpea [29].

The seeds of certain chickpea genotypes contain
palmitic and stearic acids as the major component
fatty acids among the saturated acids (Table Ill). As
seen in Table Ill, the major unsaturated fatty acids

found in the seeds of some chickpea genotypes
were oleic, linoleic and linolenic acids. Myristic,
pentadecanoic, palmitoleic, margaric, heptadeca-
noic, behenic, erucic, docosadienoic and lignoceric
acids were shown to be lower than 1% (Table lI).
Palmitic and stearic acid content ranged from 9.63
to 14.01% and from 0.99 to 1.86%, respectively.
While the highest palmitic and stearic acid content
was found in the 358 and Isik genotypes, respec-
tively, the lowest palmitic acid content was found in
641 genotype and the lowest stearic acid content
was found in the 296 and 541 genotypes (Table
lll). It has been reported that palmitic and stearic
acids of unshelled and whole seeds of Kabuli and
Desi chickpea cultivars vary between 9.1-16.9%
and 1.1-2.5%, respectively [28]. On the other hand,
palmitic and stearic acids were found to be 8.5-
10.3% and 1.21-1.68%, respectively, in chickpea
seeds [37], 18.9-20.4% and 1.3-1.7%, respective-
ly, in Desi chickpea seeds [38], 10.24-13.39% and
1.21-6.71%, respectively, in chickpea genotypes
[39], 8.43-9.63% and 1.48-8.66%, respectively, in
cultivated chickpea cultivars in Turkiye [35], 10.35-
12.23% and 1.58-2.19%, respectively, in four vari-
eties of chickpea [29].

Myristic, pentadecanoic and margaric acids
from saturated fatty acids were detected in small
amounts in seeds of all the chickpea genotypes
examined. While the lowest myristic acid contents
were found in the ILWC80 and ILWC285 genotypes
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with 0.10%, the lowest pentadecanoic acid con-
tent was detected in Hisar genotype at 0.05%,
and the lowest margaric acid contents were
found in the ILWC253 and ILWC254 genotypes at
0.03%. On the other hand, the highest myristic,
pentadecanoic and margaric contents were de-
termined in 77, ILWC74 and ILWC243 genotypes,
respectively. Palmitoleic and heptadecanoic ac-
ids from unsaturated fatty acids were detected in
all chickpea genotypes in small amounts. While
the highest palmitoleic and heptadecanoic acids
were detected in the ILWC243 and ILWC285 gen-
otypes, respectively, the lowest palmitoleic acid
was detected in the 5 and 141 genotypes, and
the lowest heptadecanoic acid was detected in
the 504 and ILWC115 genotypes. It has been re-
ported that the myristic and palmitoleic acids of
the seeds of the Kabuli chickpea cultivars vary
between 0.19-0.26% and 0.27-0.34%, respec-
tively, and the myristic and palmitoleic acids of
the seeds of the Desi chickpea cultivars vary be-
tween 0.17-0.32% and 0.23-0.30%, respectively
[37], while it has been determined that myristic,
pentadecanoic, palmitoleic and margaric ac-
ids of four varieties of chickpea varied between
0.15-0.21%, 0.05-0.07%, 0.19-0.28% and 0.05-
0.08%, respectively [29]. On the other hand, pal-
mitoleic acid was detected at 0.3-0.5% in Desi
chickpea seeds [38], 0.23-0.40% in chickpea
genotypes [39], and 0.10-0.29% in cultivated
chickpea cultivars in Turkiye [35].

Linoleic, oleic and linolenic acids were identified as
the main USFA components and these acids made
up the majority of the lipid of chickpea seeds. The
oleic, linoleic and linolenic acid content of chickpea
seeds ranged from 15.95 to 38.25%, from 43.61 to
65.03%, and from 1.77 to 5.66%, respectively. The
highest oleic, linoleic and linolenic acid content was
found in Cakir, 187 and ILWC243 genotypes, re-
spectively, while the lowest oleic, linoleic and linolenic
acid content was found in the 187, Cakir and 152
genotypes, respectively (Table lll). While oleic, linoleic
and linolenic acids in Kabuli and Desi chickpea seeds
grown in Irag, India and Canada were 14.0-39.3%,
47.2-71.2% and 2.1-4.5%, respectively [28], it was
determined to be 27.7-42.46%, 42.25-56.59% and
2.23-3.91%, respectively, in Kabuli chickpea seeds
and measured as 18.44-28.5%, 53.10-62.25% and
2.54-3.65%, respectively, in Desi chickpea seeds [37],
as 21.6-22.2%, 56.2-55.0% and 0.5-0.9%, respec-
tively, in Desi chickpea seeds [38], as 18.57-35.23%,
47.15-63.44% and 1.74-3.52%, respectively, in chick-
pea genotypes [39], as 18.20-33.64%, 40.10-68.43%
and 0.26-2.98%, respectively, in M3 morphological
mutants [34], as 27.55-42.30%, 41.25-57.25% and
1.68-2.68%, respectively, in cultivated chickpea culti-
vars in Turkiye [35], as 33.9-34.9%, 52.3-54.3% and

1.6-2.5%, respectively, in chickpeas submitted to ger-
mination process [36], as 27.9-33.4%, 50.1-57.3%
and 1.2-1.6%, respectively, in raw and processed
chickpeas [40], as 24.81-35.98%, 49.30-58.18%
and 0.03-0.04%, respectively, in four varieties of
chickpea [29].

While arachidic and eicosenoic acid content in the
seeds of all chickpea genotypes was found to be
highest in the 12 genotype, the lowest arachid-
ic and eicosenoic acid content was found in the
ILWC285 genotype. Erucic acid was detected in
the seeds of all genotypes except the ILWC285
genotype, docosadienoic acid was detected in all
genotypes except the ILWC74 genotype and lig-
noceric acid was detected in all genotypes except
the ILWC76 and ILWC285 genotypes. The highest
erucic, docosadienoic and lignoceric acid content
was found in the Cakir, 464 and 369 genotypes,
respectively, and the lowest erucic, docosadien-
oic and lignoceric acid content was detected in
the 18, Isik and 155 genotypes, respectively. It
has been reported that the arachidic acid content
in Desi chickpea seeds varies between 1.0-1.4%
[38], and the erucic acid content in Kabuli and
Desi chickpea seeds varies between 0.00-0.16%
and 0.00-0.21%, respectively [37], while the ar-
achidic and eicosenoic acid content in seeds of
chickpea genotypes varies between 0.10-1.68%
and 0.34-0.99% [39]. On the other hand, ara-
chidic, eicosenoic, behenic and lignoceric acids
were reported to vary between 0.59-0.76%, 0.48-
0.70%, 0.29-0.48% and 0.00-0.29%, respectively,
in Kabuli chickpea seeds, and 0.45-0.74%, 0.41-
0.59%, 0.30-0.42% and trace level, respectively,
in Desi chickpea seeds [37], while it was reported
to vary between 0.78-0.97%, 0.56-0.66%, 0.39-
0.47% and 0.09-0.17%, respectively, in four vari-
eties of chickpea [29].

The unsaturated fatty acid (USFA) content of the
chickpea genotypes studied was between 82.92
and 88.06% (Table lll). The saturated fatty acid
(SFA) content of studied chickpea genotypes
was between 11.94 and 17.08%. The 358 gen-
otype had the highest level of SFA; it was fol-
lowed, respectively, by the 18 (16.97%), 464
(16.78%), ILWC243 (16.50%), 390 (16.49%),
ILWC235 (16.33%), 398 (16.31%), 283 (16.29%),
35 (16.20%), 69 (16.16%) and ILWC74 (16.15%)
genotypes (Table lll). It has been reported that
saturated and unsaturated fatty acids were found
at amounts of 10.97-23.67% and 67.22-87.66%,
respectively, in M3 morphological mutants [34],
10.25-17.71% and 79.96-88.01%, respectively,
in cultivated chickpea cultivars in Tirkiye [35],
15% and 75%, respectively, in chickpea seeds
[41], and 13.88-16.51% and 83.49-86.12%, re-
spectively, in four varieties of chickpea [29].

LA RIVISTA ITALIANA DELLE SOSTANZE GRASSE - VOL 102 - LUGLIO/SETTEMBRE 2025




166

Table Ill - Lipids and fatty acid composition (%) of the seeds of some chickpea genotypes

No Lipid C14:0 C15:0 C16:0 C16:1 C17:0 C171 C18:0 C18:1 C18:2
G1 3.78 0.17 0.07 11.10 0.31 0.05 0.09 1.23 32.37 49.90
G2 3.69 0.16 0.07 10.57 0.30 0.06 0.10 1.80 37.43 44.75
G3 4.19 0.16 0.07 9.68 0.26 0.05 0.10 1.35 33.45 50.63
G4 4.68 0.14 0.06 10.25 0.25 0.05 0.11 1.86 36.60 46.56
G5 4.04 0.15 0.07 10.57 0.32 0.06 0.11 1.52 33.93 48.62
G6 4.34 0.17 0.05 11.06 0.32 0.06 0.10 1.58 29.66 52.95
G7 5.07 0.16 0.07 10.16 0.30 0.05 0.10 1.39 35.56 48.26
G8 5.34 0.14 0.06 11.11 0.31 0.07 0.04 1.69 38.25 43.61
G9 4.81 0.16 0.06 10.64 0.34 0.05 0.10 1.42 34.91 47.98
G10 491 0.16 0.06 10.66 0.30 0.06 0.10 1.66 36.48 45.45
G11 3.56 0.15 0.12 10.93 0.15 0.07 0.08 1.37 31.53 51.29
G12 3.56 0.18 0.10 13.33 0.25 0.07 0.06 1.62 35.50 43.65
G13 0.94 0.22 0.14 12.06 0.28 0.06 0.07 1.24 24.09 56.60
G14 0.78 0.25 0.13 12.82 0.32 0.09 0.09 1.37 26.74 51.76
G15 1.31 0.18 0.13 12.45 0.29 0.06 0.06 1.31 22.87 57.36
G16 1.10 0.18 0.12 9.92 0.20 0.06 0.05 1.26 30.19 53.61
G17 1.29 0.22 0.11 11.45 0.30 0.06 0.07 1.21 15.95 65.03
G18 1.08 0.18 0.13 11.29 0.30 0.06 0.08 1.28 25.26 56.52
G19 1.91 0.26 0.13 12.68 0.29 0.06 0.07 1.27 23.74 55.95
G20 2.39 0.12 0.11 11.55 0.27 0.06 0.08 1.34 27.93 54.02
G21 1.96 0.18 0.10 11.54 0.28 0.06 0.08 1.16 26.71 55.03
G22 2.86 0.21 0.13 13.02 0.31 0.07 0.08 1.43 32.73 45.98
G23 3.34 0.18 0.13 11.54 0.31 0.07 0.08 1.30 25.55 55.84
G24 3.40 0.23 0.12 12.73 0.33 0.06 0.06 1.22 24.20 55.74
G25 9.98 0.23 0.15 13.95 0.29 0.05 0.06 1.31 23.74 56.12
G26 1.48 0.21 0.11 12.03 0.22 0.06 0.03 1.55 24.03 56.84
G27 1.32 0.21 0.12 11.58 0.20 0.04 0.05 1.37 21.712 59.80
G28 215 0.12 0.10 9.63 0.23 0.05 0.06 1.14 24.50 60.00
G29 0.95 0.11 0.20 12.77 0.48 0.10 0.12 1.33 20.33 58.46
G30 1.13 0.11 0.23 13.55 0.44 0.10 0.11 1.44 22.05 55.79
G31 0.77 0.12 0.19 12.56 043 0.09 0.10 1.36 19.54 58.30
G32 1.09 0.10 0.16 12.12 042 0.06 0.10 1.48 24.04 55.86
G33 2.76 0.18 0.11 11.35 0.24 0.06 0.06 1.32 21.72 60.20
G34 3.49 0.18 0.10 12.51 0.26 0.05 0.03 1.28 25.25 55.56
G35 2.08 0.20 0.11 11.75 0.29 0.05 0.06 1.37 25.44 55.59
G36 3.05 0.18 0.09 11.18 0.24 0.05 0.06 1.24 28.24 54.04
G37 1.49 0.20 0.12 13.11 0.25 0.05 0.05 1.49 26.36 51.64
G38 1.10 0.15 0.22 13.77 0.51 0.12 0.12 1.25 18.01 57.65
G39 1.73 0.20 0.12 11.68 0.25 0.04 0.05 1.16 18.64 61.45
G40 2.10 0.18 0.11 10.77 0.31 0.03 0.06 1.18 22.40 59.79
GMH 1.68 0.24 0.10 12.05 0.34 0.03 0.06 1.05 22.31 58.14
G42 1.09 0.11 0.20 13.06 041 0.09 0.13 1.20 22.15 55.96
G43 0.56 0.10 0.19 11.14 0.48 0.09 0.14 1.01 16.89 64.10
G44 1.90 0.17 0.13 11.39 0.25 0.06 0.07 1.26 20.40 61.38
G45 1.62 0.15 0.12 12.49 0.27 0.05 0.06 1.11 17.71 61.69
G46 2,61 0.22 0.16 13.19 0.30 0.06 0.06 1.38 20.28 59.07
G47 3.38 0.15 0.14 11.66 0.32 0.06 0.07 1.17 21.66 60.03
G48 2.10 0.19 0.13 12.19 0.21 0.05 0.05 1.35 19.98 60.13
G49 240 0.15 0.11 11.35 0.26 0.06 0.07 1.22 25.42 56.26
G50 1.13 0.29 0.17 12.13 0.34 0.07 0.06 1.45 25.04 56.22
G51 3.35 0.11 0.12 11.91 0.26 0.07 0.09 1.22 28.37 53.48
G52 3.24 0.17 0.11 11.57 0.25 0.07 0.08 1.20 27.01 54.69
G53 1.72 0.21 0.11 12.22 0.29 0.05 0.06 1.09 20.02 60.00
G54 3.23 0.18 0.12 11.53 0.15 0.06 0.05 1.33 24.32 57.47
G55 2.29 0.20 0.17 11.91 0.19 0.07 0.08 1.10 23.29 58.23
G56 2,07 0.23 0.13 11.91 0.25 0.07 0.07 1.18 23.83 57.76
G57 2.30 0.18 0.12 12.13 0.30 0.06 0.07 0.99 21.71 58.93
G58 2.80 0.18 0.10 10.15 0.25 0.06 0.08 0.99 24.87 58.30
G59 3.37 0.18 0.13 11.81 0.28 0.06 0.07 1.08 24.61 56.62
G60 2.20 0.16 0.13 11.00 0.29 0.05 0.07 1.06 22.71 58.97
G61 1.52 0.15 0.15 12.46 0.34 0.06 0.07 1.18 20.03 60.57
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G62 2.50 0.19 0.18 12.54 0.24 0.07 0.07 1.18 25.73 54.91
G63 1.91 0.22 0.16 14.01 0.31 0.07 0.07 1.28 29.91 47.63
G64 1.08 0.24 0.18 12.92 0.26 0.10 0.08 1.11 24.89 54.21
G65 3.31 0.17 0.18 1217 0.17 0.07 0.08 1.06 25.87 55.71
G66 2.02 0.20 0.14 13.54 0.29 0.07 0.08 1.34 23.96 55.04
G67 341 0.23 0.14 1347 0.35 0.07 0.08 1.19 24.48 54.81
G68 3.05 0.12 0.12 9.79 0.22 0.06 0.07 1.14 24.35 59.68
G69 2.23 0.14 0.12 12.69 0.26 0.06 0.06 1.22 19.33 60.17
G70 349 0.18 0.16 1217 0.28 0.07 0.07 1.18 22.89 57.56
No C18:3 C20:0 C20:1 C22:0 C22:1 C22:2 C24:0 SFA USFA
G1 2.06 0.62 0.65 0.13 0.62 0.43 0.20 13.58 86.42
G2 2.26 0.83 0.71 0.12 048 0.16 0.19 13.80 86.20
G3 217 0.61 0.69 0.10 0.39 0.12 0.16 12.18 87.82
G4 2.16 0.62 0.60 0.09 0.36 0.08 0.21 13.28 86.72
G5 244 0.70 0.60 0.09 0.46 0.15 0.20 13.36 86.64
G6 2.10 0.64 0.52 0.06 0.37 0.16 0.19 13.82 86.18
G7 1.97 0.61 0.63 0.06 0.38 0.11 0.17 12.68 87.32
G8 1.62 0.78 0.73 0.08 0.80 0.28 042 14.36 85.64
G9 2.05 0.65 0.62 0.08 0.49 0.20 0.25 13.31 86.69
G10 237 0.78 0.68 0.08 0.63 0.18 0.33 13.80 86.20
G11 1.80 0.75 0.78 0.10 0.57 0.09 0.20 13.70 86.30
G12 2.01 1.12 1.12 0.11 0.08 0.36 0.44 16.97 83.03
G13 2.54 0.78 0.67 0.12 0.46 0.43 0.23 14.86 85.14
G14 2.96 1.00 0.95 0.14 0.52 0.50 0.36 16.16 83.84
G15 2.66 0.76 0.68 0.13 0.40 0.43 0.21 15.24 84.76
G16 1.77 0.69 0.82 0.17 0.60 0.18 0.17 12.58 87.42
G17 3.00 0.79 0.64 0.14 043 0.39 0.19 14.18 85.82
G18 2.28 0.78 0.80 0.11 040 0.28 0.23 14.06 85.94
G19 244 0.92 0.87 0.15 0.54 0.26 0.35 15.84 84.16
G20 237 0.65 0.65 0.10 0.40 0.15 0.19 14.13 85.87
G21 2.26 0.74 0.80 0.11 0.50 0.22 0.22 14.12 85.88
G22 244 1.00 1.09 0.12 0.77 0.30 0.31 16.29 83.71
G23 240 0.76 0.77 0.10 0.44 0.27 0.25 14.33 85.67
G24 2.31 0.76 0.76 0.13 042 0.63 0.28 15.54 84.46
G25 2.18 0.71 0.72 0.13 0.40 0.71 0.25 16.78 83.22
G26 1.99 1.03 0.64 0.10 0.56 0.34 0.25 15.34 84.66
G27 247 0.72 0.63 0.11 0.53 0.31 0.14 14.30 85.70
G28 1.80 0.58 0.68 0.11 0.50 0.29 0.20 11.94 88.06
G29 4.47 0.47 043 0.06 0.28 0.19 0.18 15.23 84.77
G30 4.71 0.46 0.46 0.06 0.28 - 0.20 16.15 83.85
G31 5.18 0.53 0.45 0.21 0.32 0.61 - 15.06 84.94
G32 3.60 0.56 0.48 0.07 043 0.28 0.23 14.79 85.21
G33 1.88 0.82 0.65 0.10 0.51 0.56 0.22 14.17 85.83
G34 1.99 0.80 0.69 0.16 0.49 0.38 0.25 15.34 84.66
G35 2,07 0.92 0.78 0.12 0.56 0.46 0.22 14.74 85.26
G36 1.78 0.83 0.73 0.12 0.52 0.52 0.17 13.86 86.14
G37 3.60 0.90 0.82 0.23 047 0.47 0.23 16.33 83.67
G38 5.66 0.64 0.50 0.12 0.38 0.66 0.22 16.50 83.50
G39 3.64 0.75 0.65 0.14 042 0.62 0.18 14.27 85.73
G40 241 0.71 0.66 0.17 0.45 0.52 0.23 13.39 86.61
G41 2.59 0.80 0.81 0.22 0.46 0.51 0.27 14.77 86.23
G42 4.14 0.62 0.58 0.10 0.34 0.70 0.19 15.57 84.43
G43 5.03 0.31 0.07 0.17 - 0.27 - 13.01 86.99
G44 2.23 0.79 0.67 0.10 048 0.36 0.24 14.15 85.85
G45 3.86 0.75 0.71 0.12 043 0.27 0.21 15.00 85.00
G46 251 0.88 0.69 0.11 045 0.42 0.20 16.20 83.80
G47 2.18 0.76 0.73 0.11 048 0.30 0.18 14.23 85.77
G48 3.10 0.87 0.66 0.11 0.53 0.26 0.18 15.07 84.93
G49 1.97 0.88 0.89 0.12 0.7 0.29 0.22 14.11 85.89
G50 2.34 0.88 0.69 0.21 0.38 0.40 0.32 15.53 84.47
G51 2.26 0.56 0.62 0.14 0.28 0.37 0.14 14.27 85.73
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Table lll - continues

G52 2.23 0.69 0.75 0.09 0.41 0.45 0.22 14.13 85.87
G53 3.36 0.77 0.67 0.10 048 0.37 0.19 14.74 85.26
G54 2.34 0.69 0.61 0.10 0.39 0.48 0.17 14.19 85.81
G55 2.56 0.62 0.74 0.09 0.34 0.33 0.07 14.24 85.76
G56 210 0.66 0.75 0.10 0.42 0.26 0.27 14.56 85.44
G57 2.60 0.73 0.79 0.13 0.61 0.39 0.24 14.58 85.42
G58 2.54 0.62 0.78 0.10 0.38 0.38 0.20 12.41 87.59
G59 2.24 0.72 0.79 0.11 0.56 0.49 0.23 14.33 85.67
G60 244 0.84 0.91 0.14 0.68 0.33 0.21 13.60 86.40
G61 246 0.72 0.68 0.12 0.46 0.38 0.17 15.01 84.99
G62 2.14 0.70 0.80 0.21 0.50 0.29 0.23 15.31 84.69
G63 2177 0.90 1.04 0.12 0.72 0.47 0.31 17.08 82.92
G64 3.13 0.69 0.80 0.23 042 0.39 0.33 15.81 84.19
G65 1.95 0.60 0.65 0.13 0.27 0.24 0.68 15.06 84.94
G66 2.65 0.74 0.70 0.21 0.45 0.33 0.25 16.49 83.51
G67 213 0.81 0.80 0.11 0.55 0.48 0.28 16.31 83.69
G68 1.97 0.62 0.70 0.11 0.50 0.33 0.21 1217 87.83
G69 341 0.74 0.69 0.12 0.42 0.33 0.22 15.32 84.68
G70 2.58 0.81 0.79 0.13 0.59 0.31 0.21 14.92 85.08

C14:0 Myristic acid; C15:0 Pentadecanoic acid; C16:0 Palmitic acid; C16:1 Palmitoleic acid, C17:0 Margaric acid; C17:1 Heptadecanoic acid;
C18:0: Stearic acid, C18:1 Oleic acid; C18:2 Linoleic acid; C18:3 Linolenic acid; C20:0 Arachidic acid; C20:1 Eicosenoic acid, C22:0 Behenic
acid, C22:1 Erucic acid, C22:2 Docosadienoic acid, C24:0 Lignoceric acid; SFA: Saturated fatty acid; USFA: Unsaturated fatty acid. It was

carried out in 1 replication.

4. CONCLUSIONS

This study was conducted for the purpose of provid-
ing information regarding seed fatty acids and nutri-
tional compositions of chickpea genotypes grown in
the Central Anatolian climate. Chickpea genotypes
showed significant differences in terms of fatty acid
and nutritional compositions. This study demonstrat-
ed that (i) oleic acid (18:1) and linoleic acid (18:2) were
the major fatty acid types in all chickpea genotypes,
(i) Cakir, 187 and ILWC243 genotypes were the most
favorable according to the fatty acid profile, (i) the 69
and 359 genotypes were the most stable genotypes
in terms of crude protein (iv) the Isik, Aksu, Hisar and
Hasanbey varieties displayed the lowest NDF, ADF
and ADL rates (v) the Isik variety was the best for DMI
and RFV values and (vi) the Hisar, Diyar and Hasanbey
varieties were the best for DMD, TDN, DE and ME
values.
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