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Abstract – In this study, both macro- and micro-nutrients of a total of 18 regional fruits were analyzed in order to
launch a new and reliable food composition database (FCDB) of Turkish food composition, TürKomp. The new high
quality analytical data were compared with some well-known FCDBs datasets. The new data produced in TürKomp is
expected to be an invaluable source that would be used in dietary programmes and nutrition surveys in Turkey.

Keywords: Turkey / temperate and Mediterranean fruits / stone and pome fruits / nutritional value / dietary guidelines
/ primary and secondary nutrients

Résumé – Composition nutritionnelle des fruits de Turquie : Résultats scientifiques issus de la nouvelle table
de composition alimentaire turque, TürKomp. Dans cette étude, les micro et macronutriments d’un total de 18
fruits régionaux ont été analysés dans le but d’établir une base de données alimentaires (FCDB) nouvelle et fiable,
TürKomp, sur la composition nutritionnelle du régime alimentaire turc. Les nouvelles données analytiques de haute
qualité ont été comparées à l’ensemble des données nationales bien connues (bases de données FCDB). Les nouvelles
données produites dans TürKomp doivent apporter une information inestimable utile aux programmes alimentaires et
aux enquêtes nutritionnelles en Turquie.

Mots clés : Turquie / fruits tempérés et méditerranéens / fruits à noyau et à pépins / valeur nutritionnelle / directives
diététiques / micro et macro nutriments

1 Introduction

Turkey has a very rich plant flora due to 3 different
vegetation areas (Irano-Turanien, Mediterranean and Euro-
Siberian) where it is situated. There are about 12,000 plant
species reported to be growing in Turkey as an effect of geo-
morphological and climate variability. About 4,000 of them
are endemic. Plant biodiversity in Turkey represents the char-
acteristics of a continent rather than a country [1]. Agriculture
plays an important role in the economy of a country. Fruits
and fruit products constitute one of the major items exported
by Turkey. According to the 2013 annual report of the Turkish
Statistics Institute (TUIK), approximately 18 Mt fruits have
been produced in Turkey [2]. Fruit is a good source of water-
soluble fiber, which is beneficial to health [3]. Fruits have an
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important role in healthy nutrition with their high contents
of K, vitamin C, and carotenoids. Apple (Malus domestica),
pear (Pyrus communis), medlar (Mespilus germanica), quince
(Cydonia oblonga), loquat (Eriobotrya japonica) and peach
(P. persica), plum (Prunus domestica), apricot and wild apri-
cots (Prunus armeniaca), cherries (P. avium) and sour cher-
ries (P. cerasus), cornel (Cornus officinalis), oleaster (Eleag-
nus angustifolia) are the staple fruits produced and consumed
in Turkey [4]. According to TBSA 2010 results, daily con-
sumption of fresh fruits (except citrus fruits) was 51.5% in
total population. In pregnancy and lactation period these val-
ues were recorded as 60.0% and 51.2% respectively [5]. In
pregnancy and lactation period these values were recorded as
60.0% and 51.2% respectively.

The national food composition databases (FCDBs) are im-
portant resources for agricultural practices, food trade and
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public health. A comprehensive FCDB should include a range
of food items, which cover as many foods as possible in the
diet of a population. In exporting countries, such as Turkey,
the importance of food trade is an important factor to be con-
sidered in food prioritisation. Efforts should be made to in-
clude the foods that have economic importance in the national
FCDBs [6].

In Turkey, it had not been possible to establish a FCDB
until recently. The project, Determination of National Food
Composition and Formation of a Widely Available and Sus-
tainable System, was funded by The Scientific and Technolog-
ical Research Council of Turkey (TUBITAK), The Public Re-
search Grant Committee (KAMAG) of Support Program for
Research Projects of Public Institutions (TARAL 1007). The
Turkish FCDB, TürKomp, was launched on 9 April 2014 as
being the first food composition database of Turkey. A sus-
tainable, original and traceable system has been used for data
production. TürKomp contains approximately 63,000 analyti-
cal data for more than 500 foods covering 100 core nutrients.
As it was the first food composition database in Turkey, special
consideration was given to include staple fresh foods that are
most important to the agricultural economy and public nutri-
tion [7]. As a strategic plan, it endeavoured to cover as many
fruit varieties as possible in TürKomp. Approximately 100 raw
and processed fruit items were included in the database. To the
best of our knowledge, there has been, until now, no analyti-
cal study on the nutrient content of fruits produced in Turkey
using a nationally representative and systematically designed
approach. This study aims to fill this gap in literature through
the presentation of the nutrient composition of core fresh fruits
produced in Turkey. It also provides detailed information about
the comprehensive food composition techniques used for the
data production with a focus on the variations of nutrient com-
position within geographic regions.

2 Materials and methods

2.1 Selection of fruits and nutrients

The recommended FCDB methods in the literature were
used in this study for the prioritization of nutrients and the se-
lection of foods [6,8–12] . Researchers officially asked related
organisations (e.g. Ministry of Agriculture) and Universities
in Turkey to suggest nutrients and fruits that were required to
be included in TürKomp. The prioritisation of fruits took into
consideration these recommendations and other criteria such
as; the lack of nutrient data, the economic importance of fruit,
fruit biodiversity, and the frequent consumption of the fruit
and marketing potential. The nutrient determination was pri-
oritised on the basis of inclusion of relevant data in the national
FCDBs and the most relevant components to be analyzed for
fruits [5, 9]. A total of 18 fruits (stone fruits and pome/core
fruits) were included in this paper. Their macro and mi-
cronutrient levels were determined (tables I–VIII). Lan- guaL
thesaurus (http://www.langual.org) was used as index food
description.

2.2 Sampling and sample preparation

The fresh fruit samples used in this study were collected
from at least 3 different vegetation regions in Turkey. The veg-
etation regions were selected based on the production rates of
each fruit. Sampling protocols were generated for each fruit li-
aising with fruit experts. The samples were collected according
to the protocols from the vegetation areas shown in table IX.
Samples were collected at the optimum-harvesting seasons (ta-
ble IX) between the years of 2009-12 (n = 2). A minimum of
1.5 kg fruit was sampled from each location (the total amount
of the region composite = 4.5 kg). The minimum number of
samples in every single region composite was 6. The minimum
number of samples in each country specific composite was 18.
The vegetation regions in Turkey are presented in figure 1 and
an example on the sampling plan of peach (Prunus persica cv.
J.H. Hale) is given in figure 2.

Samples were transferred to the central laboratory in cool-
ing boxes. Each fruit sample was prepared according to ‘val-
idated sample preparation procedures’ generated by the fruit
experts. Samples were prepared for laboratory analysis in ap-
propriate laboratory conditions. Fresh samples were directly
processed upon arrival to the laboratory in order to prevent nu-
trient oxidation. First, the samples were gently cleaned with a
paper towel in order to remove the dirt, afterwards the inedi-
ble parts were removed. Only the edible parts of the samples
(with skin) were added to the composite (table IX). Each sam-
ple was cut into approximately 1 cm pieces. Samples were im-
mediately combined and homogenized within a stainless steel
food processor to generate a composite sample for each re-
gion. Then, the composite sample was dispensed into subsam-
ples for analyses. Polyethylene sample jars wrapped with alu-
minium foil were used for subsample distribution and storage.
The samples were stored at –18 ◦C until analysis. Prior to stor-
age, water content of the samples was analysed.

2.3 Composition analysis

Detailed quality control was applied for all analyses:
method validation (MV), proficiency tests (PT) attendances,
analyses of commercially available standard reference mate-
rials (SRM) and testing in-house reference materials. At the
beginning of the study the technical staff of the partner labora-
tories attended training programs on analytical MV procedures
and method uncertainty (MU) calculations. The Standard Op-
eration Procedures (SOP) were generated for each analysis
method. The laboratories set up and validated the analytical
methods, calculated MUs and reported data. The analyses were
repeated twice. During the project, data producers participated
in routine PTs. In addition, inter-laboratory checks were car-
ried out. In order to assure and improve the data quality an
internal auditing group was established. Each laboratory was
monitored on-site for several criteria (e.g. condition of instru-
ments, consumables and calibrations). The analysis data were
verified on laboratory notebooks, quality control graphics, and
analysis forms. The documentation was controlled on instru-
ment analysis printouts, MV and MU reports, retention sam-
ples and PT results.

http://www.langual.org


G.B. Löker et al.: Fruits 71 (2016) 419–431 421

Table I. Proximate and carbohydrate composition of plums (average values for the regions, 100 g−1 edible food).

Fruits Regions Water Enerc Ash Prot Fat Fibt Fibsol Fibins CHO Sucs Glus Frus n
(g) (kcal) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g)

1

Med 84.4 55 0.39 0.15 0.26 1.62 0.58 1.05 13.2 0.70 3.13 2.35 2
A 83.3 61 0.39 0.13 0.26 1.37 0.52 0.86 14.5 0.47 6.68 3.64 3
M 84.8 55 0.56 0.19 0.18 1.19 0.16 1.03 13.1 0.61 5.07 2.21 2

Mean 84.0 58 0.44 0.15 0.23 1.39 0.43 0.96 13.7 0.57 5.20 2.86 7
SD 1.9 5 0.13 0.05 0.13 0.39 0.27 0.30 2.2 0.72 2.21 0.91 7

2

Med 87.1 48 0.55 0.08 0.33 1.49 0.66 0.83 10.50 0.00 8.21 3.79 2
A 87.4 46 0.70 0.16 0.61 2.49 1.10 1.39 8.64 0.00 6.49 2.82 3
M 81.2 71 0.60 0.25 0.59 2.50 1.11 1.39 14.94 0.10 8.63 4.99 2

Mean 85.5 54 0.63 0.16 0.52 2.20 0.98 1.23 10.97 0.03 7.59 3.71 7
SD 4.3 17 0.31 0.08 0.24 0.91 0.40 0.50 3.95 0.07 1.35 1.26 7

1: European plum group Stanley, 2: Japanese plum group Black Amber,
A: Aegean, M: Marmara, Med: Mediterranean.
Mean: Mean of individual samples, SD: Standard deviation, NA: Not available.
EuroFIR/INFOODS component tagnames [13, 14]: WATER: water; ENERC: energy, total metabolisable; ASH: ash; PROT: protein; FAT: fat,
total; FIBT/FIBTG: fibre, total dietary; FIBSOL: fibre, water-soluble; FIBINS: fibre, water-insoluble; CHO: carbohydrate; SUCS: sucrose;
GLUS: glucose; FRUS: fructose.

Table II. Proximate and carbohydrate composition of cherries (average values for the regions, 100 g−1 edible food).

Fruits Regions Water Enerc Ash Prot Fat Fibt Fibsol Fibins CHO Sucs Glus Frus n
(g) (kcal) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g)

1

BS 82.6 65 0.65 0.23 0.57 2.69 0.31 2.38 13.3 0.09 6.91 4.21 2
A 81.0 68 0.69 1.29 0.52 4.05 1.48 2.57 13.5 0.01 4.46 5.35 3

NE 83.1 57 0.72 0.32 0.13 4.23 1.30 2.94 11.5 0.10 4.72 3.35 2
Mean 82.0 64 0.69 0.71 0.42 3.71 1.09 2.62 12.9 0.06 5.24 4.45 7
SD 1.4 6 0.06 1.17 0.55 0.74 0.73 0.40 1.6 0.07 1.72 1.72 7

2

Med 83.0 62 0.40 0.58 0.38 1.98 0.31 1.68 13.1 0.00 9.17 5.11 2
A 81.2 70 0.90 0.70 0.30 2.00 0.30 1.70 14.8 0.00 8.69 5.28 2

MS 84.9 56 0.85 0.75 0.30 1.64 0.24 1.41 11.9 0.02 7.67 4.61 2
Mean 83.0 63 0.71 0.69 0.34 1.89 0.29 1.61 13.3 0.01 8.51 5.00 6
SD 2.2 9 0.35 0.21 0.09 0.36 0.05 0.32 2.1 0.02 1.35 0.64 6

3

A 83.1 61 1.03 0.93 0.39 2.59 0.43 2.16 12.0 0.00 8.21 4.43 2
ME 82.8 65 0.66 0.83 0.25 1.27 0.21 1.07 14.2 0.00 8.71 5.58 2
MS 83.1 63 0.61 0.96 0.26 1.39 0.22 1.17 13.7 0.00 9.34 5.58 3

Mean 83.0 63 0.74 0.91 0.29 1.70 0.28 1.42 13.4 0.00 8.83 5.25 7
SD 0.8 4 0.21 0.37 0.09 0.66 0.11 0.55 1.3 0.00 1.07 0.66 7

4

A 83.3 58 0.84 0.65 0.54 4.21 0.27 2.62 10.5 2.10 0.01 0.04 2
MS 83.7 59 0.75 0.57 0.31 2.65 0.39 2.26 12.0 2.80 0.01 0.02 2
MN 81.9 65 0.87 0.53 0.49 2.61 0.25 2.36 13.6 5.90 0.02 0.02 2

Mean 83.0 61 0.82 0.58 0.45 3.16 0.30 2.41 12.0 0.02 8.15 4.68 6
SD 1.2 5 0.16 0.21 0.18 1.23 0.10 0.42 1.7 0.03 1.55 0.75 6

5
BS 79.9 75 0.68 1.40 0.54 2.82 0.50 2.32 14.7 0.00 5.09 6.36 2

Mean 79.9 75 0.68 1.40 0.54 2.82 0.50 2.32 14.7 0.00 5.09 6.36 2

1: Cornelian cherry, 2: Sweet cherry, white, ‘Starks Gold’, 3: Sweet cherry, red, ‘Ziraat 0900’, 4: Sour cherry, ’Kütahya’, 5: Cherry laurel.
MN: Mid,North, A: Aegean, Med: Mediterranean, BS: Black Sea, ME: Middle East, NE: North East, MS: Mid, Southern. Mean: Mean of
individual samples, SD: Standard deviation, NA: Not available.
EuroFIR/INFOODS component tagnames [13, 14]: WATER: water; ENERC: energy, total metabolisable; ASH: ash; PROT: protein; FAT: fat,
total; FIBT/FIBTG: fibre, total dietary; FIBSOL: fibre, water-soluble; FIBINS: fibre, water-insoluble; CHO: carbohydrate; SUCS: sucrose;
GLUS: glucose; FRUS: fructose.



422 G.B. Löker et al.: Fruits 71 (2016) 419–431

Table III. Proximate and carbohydrate composition of almond, apricot, nectarine, and peach (average values for the regions, 100 g−1 edible
food).

Fruits Regions Water Enerc Ash Prot Fat Fibt Fibsol Fibins CHO Sucs Glus Frus n

(g) (kcal) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g)

1

Med 86.5 45 0.72 3.13 0.72 6.28 0.27 4.87 3.85 6.55 0.01 0.06 2

A 87.9 39 0.77 4.04 0.71 5.54 0.30 4.56 1.69 6.10 0.01 0.05 3

MS 87.1 42 0.73 4.20 0.96 6.17 0.37 4.07 2.25 7.50 0.02 0.08 2

Mean 87.3 41 0.75 3.82 0.78 5.93 0.31 4.51 2.46 0.02 0.99 0.69 7

SD 0.9 4 0.06 0.61 0.18 1.50 0.06 0.81 1.48 0.05 0.43 0.25 7

2

Med 90.9 28 1.74 0.28 0.21 1.32 0.22 1.10 5.62 0.49 0.80 0.65 2

A 91.0 28 1.73 0.25 0.21 1.16 0.34 0.83 5.71 0.80 1.21 0.95 2

Mean 90.9 28 1.73 0.27 0.21 1.24 0.28 0.96 5.66 0.70 1.07 0.85 4

SD 0.3 4 1.24 0.06 0.03 0.56 0.24 0.79 0.73 0.18 0.29 0.25 4

3

M 87.7 44 0.67 0.16 0.37 2.20 0.81 1.39 8.89 1.91 2.12 2.23 2

Med 88.4 42 0.62 0.19 0.34 2.00 0.73 1.27 8.46 3.09 3.74 3.61 2

A 88.3 43 0.57 0.27 0.35 2.01 0.75 1.27 8.51 3.06 3.60 2.27 2

Mean 88.1 43 0.62 0.20 0.35 2.07 0.76 1.31 8.62 2.68 3.15 2.70 6

SD 0.63 1 0.14 0.17 0.07 0.44 0.16 0.27 0.33 1.20 1.15 1.23 6

4

Med 90.7 35 0.34 0.71 0.24 1.33 0.33 0.99 6.70 2.18 2.05 1.84 2

A 88.5 42 0.41 0.96 0.27 1.53 0.46 1.25 8.15 2.80 1.79 1.76 3

M 87.6 46 0.44 0.84 0.16 1.63 0.36 1.27 9.40 4.39 1.85 1.66 2

Mean 88.9 41 0.40 0.85 0.23 1.50 0.39 1.18 8.09 2.86 1.89 1.77 7

SD 1.57 6 0.07 0.34 0.12 0.22 0.11 0.26 1.57 1.87 0.59 0.39 7

5

M 87.3 47 0.50 1.06 0.35 1.88 0.62 1.27 8.96 2.72 1.02 1.04 2

BS 87.9 45 0.36 1.02 0.19 1.72 0.49 1.24 8.83 3.39 1.92 1.75 2

A 87.3 47 0.46 0.81 0.38 1.86 0.50 1.36 9.19 4.03 1.41 1.51 2

Mean 87.5 46 0.44 0.96 0.31 1.82 0.54 1.29 8.99 3.38 1.45 1.43 6

SD 0.77 3 0.09 0.28 0.16 0.35 0.16 0.22 1.17 1.87 0.66 0.57 6

1: Green almond, 2: Apricot early season ‘Tyrinthe’, 3: Nectarine ‘Big Top’, 4: Peach, early season, 5: Peach, ‘J. Hale’.
A: Aegean, M: Marmara, Med: Mediterranean, BS: Black Sea, MS: Mid, Southern. Mean: Mean of individual samples, SD: Standard deviation,
NA: Not available.
EuroFIR/INFOODS component tagnames [13, 14]: WATER: water; ENERC: energy, total metabolisable; ASH: ash; PROT: protein; FAT: fat,
total; FIBT/FIBTG: fibre, total dietary; FIBSOL: fibre, water-soluble; FIBINS: fibre, water-insoluble; CHO: carbohydrate; SUCS: sucrose;
GLUS: glucose; FRUS: fructose.

All analyses were performed in the edible portion of 100 g
food. Energy was calculated using general Atwater factors.
The energy calculation factors of protein, total fat, carbo-
hydrate, sugar alcohols (sorbitol, mannitol, xylitol) and total
dietary fiber were 4, 9, 4, 2.4, and 2.0 kcal.g−1, respec-
tively. Carbohydrate (available) was determined ‘by differ-
ence’ method [6, 15, 16]. The water content of foods were
determined by calculating the water content from the loss of
weight due to drying process in air-oven under a specific tem-
perature [17–19]. Ash was determined by using ash-oven at
550±25 ◦C and weighing the dry mineral residue [20, 21]. The
total protein was determined by ‘Kjeldahl digestion’ method
and 6.25 was the conversion factor [18, 25, 26]. The total fat
content was determined by Soxhlet and lipid conversion fac-
tor was 0.800 [27–29]. The total dietary fibre level was cal-
culated by enzymatic-gravimetric analysis using MES/TRIS
buffer solution [30, 31]. Individual sugars were measured by
HPLC systems with refractive index (RI) [32, 33]. Minerals
were determined by inductively coupled plasma optical emis-

sion spectroscopy (ICP-OES) [34]. The vitamins were mea-
sured with HPLC system by using various extraction meth-
ods [35–46]. Vitamin C includes both L-ascorbic acid L-
dehydroascorbic acid. Niacin is reported as mcg that was not
including tryptophan. Vitamin A active components; retinol
and β-carotene were analysed by chromatographic methods.
Vitamin A activity was then calculated as retinol equivalent
activity (REA), using the following relationship:

Vit. A RAE = retinol + 1/12 β-carotene

where all variables are expressed as µg 100 g−1 edible portion
(EP).

3 Results and discussion

The findings of this study were categorised according to
fruit groups such as stone fruits and pome fruits. The data pro-
duced in TürKomp were compared with data published in key
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Table IV. Proximate and carbohydrate composition of pome fruits (average values for the regions, 100 g−1 edible food).

Fruits Regions Water Enerc Ash Prot Fat Fibt Fibsol Fibins CHO Sucs Glus Frus n
(g) (kcal) (g) (g) (g) (g) (g) (g) (g) (g) (g) (g)

1

A 84.2 44 0.38 0.59 0.16 3.59 0.24 3.35 11.1 0.12 2.47 4.13 2
M 83.4 52 0.31 0.58 0.15 3.19 0.24 2.95 12.4 0.57 2.42 5.39 2

MN 82.6 62 0.43 0.55 0.15 3.59 0.22 3.38 12.7 0.46 3.22 6.82 2
Mean 83.4 52 0.37 0.57 0.15 3.45 0.23 3.22 12.1 0.38 2.70 5.45 6
SD 1.6 13 0.07 0.15 0.03 0.35 0.03 0.33 1.5 0.51 0.57 1.54 6

2

Med 85.2 52 0.31 0.41 0.12 3.31 0.33 2.98 10.7 2.95 0.01 0.01 2
A 85.1 54 0.28 0.56 0.09 3.21 0.24 2.97 10.9 4.70 0.01 0.01 2

MN 83.6 57 0.41 0.56 0.23 4.23 0.32 3.66 11.3 2.80 0.01 0.01 2
Mean 84.6 54 0.33 0.51 0.15 3.58 0.29 3.20 11.0 0.17 3.63 7.30 6
SD 1.9 7 0.08 0.55 0.08 0.74 0.16 0.48 1.0 0.20 1.46 1.35 6

3

A 85.3 52 0.37 0.42 0.55 1.85 0.56 1.29 11.5 8.40 0.01 0.02 3
Med 83.1 63 0.44 0.25 0.63 2.13 0.47 1.67 13.5 6.30 0.01 0.01 2
MS 84.7 56 0.32 0.36 0.60 1.43 0.39 1.05 12.7 5.70 0.02 0.01 2

Mean 84.5 56 0.38 0.35 0.58 1.81 0.48 1.33 12.4 1.53 2.12 4.18 7
SD 1.9 9.8 0.08 0.30 0.09 0.37 0.28 0.36 1.8 0.58 0.85 1.45 7

4

A 84.5 61 0.31 0.29 0.58 1.71 0.63 1.08 12.8 4.40 0.01 0.01 2
M 85.1 58 0.34 0.46 0.69 2.04 0.72 1.32 11.4 5.00 0.01 0.01 2

Med 85.2 57 0.39 0.25 0.57 1.99 0.52 1.47 11.7 3.80 0.01 0.01 2
Mean 84.9 59 0.35 0.33 0.61 1.91 0.62 1.29 12.0 2.22 2.03 6.94 6
SD 1.6 6.2 0.06 0.39 0.09 0.27 0.14 0.32 1.3 1.46 0.35 2.86 6

5

Med 82.9 57 0.42 0.54 0.14 2.80 0.40 2.40 13.3 14.55 0.03 0.02 2
A 82.0 59 0.45 0.21 0.13 3.59 0.50 3.09 13.6 15.00 0.01 0.02 2

MN 80.8 64 0.48 0.31 0.17 3.31 0.52 2.80 14.9 16.10 0.01 0.02 2
Mean 81.9 60 0.45 0.35 0.14 3.23 0.47 2.76 13.9 0.14 3.26 4.68 6
SD 1.0 4.5 0.03 0.29 0.06 0.60 0.09 0.54 0.9 0.16 1.67 2.03 6

6
M 72.5 143 1.33 0.61 11.5 9.70 0.33 9.37 4.36 8.50 0.06 0.13 2

Mean 72.5 143 1.33 0.61 11.5 9.70 0.33 9.37 4.36 0.02 0.04 0.13 2

1: Pear winter ‘Deveci’, 2: Pear summer ’Santa Maria’, 3: Apple winter ‘Fuji’, 4: Apple summer ‘Gala’, 5: Quince ‘Eşme’, 6: Avocado.
MN: Mid,North, A: Aegean, M: Marmara, Med: Mediterranean, MS: Mid, Southern. Mean: Mean of individual samples, SD: Standard de-
viation, NA: Not available, EuroFIR/INFOODS component tagnames [13, 14]: WATER: water; ENERC: energy, total metabolisable; ASH:
ash; PROT: protein; FAT: fat, total; FIBT/FIBTG: fibre, total dietary; FIBSOL: fibre, water-soluble; FIBINS: fibre, water-insoluble; CHO:
carbohydrate; SUCS: sucrose; GLUS: glucose; FRUS: fructose.

Table V. Mineral and vitamin composition of plums (average values for the regions, 100 g−1 edible food).

Fruits Regions Fe P Ca Mg K Na Zn VitC Thia Ribf Nia VitB6 VitA Cartb n
(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (REA) (µg)

1

Med 0.29 14 10 9 201 2 0.08 4.9 0.01 0.02 0.47 0.07 46 549 2
A 0.21 13 7 8 196 2 0.05 3.8 0.01 0.02 0.37 0.07 37 441 3
M 0.15 12 7 7 148 3 0.51 3.0 0.01 0.02 0.46 0.06 11 134 2

Mean 0.21 13 8 8 184 2 0.19 3.9 0.01 0.02 0.42 0.07 36 426 7
SD 0.11 6 4 2 39 0 0.34 1.45 0.00 0.01 0.07 0.03 17 203 7

2

Med 0.13 23 9 10 160 4 0.14 4.5 0.01 0.02 0.31 0.04 17 204 2
A 0.07 17 6 6 109 3 0.11 5.2 0.01 0.01 0.30 0.05 15 175 3
M 0.20 23 9 7 168 3 0.09 4.6 0.01 0.01 0.40 0.06 24 289 2

Mean 0.12 20 8 7 140 3 0.11 4.8 0.01 0.01 0.33 0.05 18 216 7
SD 0.06 6 3 2 51 2 0.04 0.64 0.00 0.00 0.08 0.01 9 103 7

1: Plum European plum group Stanley, 2: Plum Japan plum group Black Amber. A: Aegean, M: Marmara, Med: Mediterranean.
Mean: Mean of individual samples, SD: Standard deviation, NA: Not available.
EuroFIR/INFOODS component tagnames [13, 14]: FE: iron, total; P: phosphorus; CA: calcium; MG: magnesium; K: potassium; NA: sodium;
ZN: zinc; VITC: vitamin C; THIA: thiamin, vitamin B-1; RIBF: riboflavin, vitamin B-2; NIA: niacin, preformed; VITB6: vitamin B-6, total;
VITA: vitamin A; CARTB: beta-carotene.
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Table VI. Mineral and vitamin composition of cherries (average values for the regions, 100 g−1 edible food).

Fruits Regions Fe P Ca Mg K Na Zn VitC Thia Ribf Nia VitB6 VitA Cartb n

(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (REA) (µg)

1

BS NA 16 48 11 278 4 0.27 65.5 0.02 0.01 0.33 0.04 7 74 2

A NA 16 39 10 294 5 0.18 63.8 0.01 0.04 0.34 0.04 20 246 3

NE NA 16 35 10 249 5 0.18 70.6 0.01 0.02 0.38 0.05 6 63 2

Mean NA 16 41 10 278 5 0.21 66.2 0.01 0.02 0.35 0.04 12 145 7

SD NA 3 7 2 42 1 0.08 5.23 0.01 0.02 0.10 0.03 15 182 7

2

Med 0.21 27 17 13 196 2 0.05 5.60 0.01 0.02 0.27 0.04 9 101 2

A 0.32 22 23 15 203 3 0.07 5.10 0.01 0.02 0.27 0.07 16 196 2

MS 0.16 19 21 13 149 2 0.06 4.50 0.02 0.02 0.33 0.02 10 114 2

Mean 0.23 23 20 14 182 2 0.06 5.00 0.01 0.02 0.29 0.04 11 137 6

SD 0.11 6 7 4 43 1 0.02 0.61 0.01 0.00 0.08 0.03 7 90 6

3

A 0.14 19 13 12 183 2 0.09 7.40 0.01 0.03 0.48 0.03 16 185 2

ME 0.17 26 21 15 152 2 0.06 6.70 0.01 0.02 0.34 0.04 11 121 2

MS 0.20 22 13 12 162 2 0.04 6.00 0.01 0.02 0.34 0.03 10 126 3

Mean 0.17 23 16 13 162 2 0.06 6.60 0.01 0.02 0.38 0.03 12 141 7

SD 0.07 4 8 5 47 0 0.03 0.83 0.00 0.00 0.13 0.03 6 68 7

4

A 0.22 28 20 14 187 2 0.08 2.10 0.01 0.04 0.25 0.01 32 382 2

MS 0.23 34 24 15 190 2 0.05 2.80 0.01 0.02 0.21 0.01 38 453 2

MN 0.28 40 28 19 277 3 0.08 5.90 0.02 0.02 0.36 0.01 30 354 2

Mean 0.24 34 24 16 218 2 0.07 4.20 0.02 0.02 0.30 0.01 32 386 6

SD 0.04 10 9 7 102 1 0.05 2.98 0.01 0.01 0.10 0.00 5 55 6

5
BS 0.55 22 46 25 166 3 0.43 2.30 0.00 0.03 0.28 0.07 2 19 2

Mean 0.55 22 46 25 166 3 0.43 2.30 0.00 0.03 0.28 0.07 2 19 2

1: Cornelian cherry, 2: Sweet cherry, white, ‘Starks Gold’, 3: Sweet cherry, red, ‘Ziraat 0900’, 4: Sour cherry, ‘Kütahya’, 5: Laurel cherry.
Mean: Mean of individual samples, SD: Standard deviation, NA: Not available.
EuroFIR/INFOODS component tagnames [13, 14]: FE: iron, total; P: phosphorus; CA: calcium; MG: magnesium; K: potassium; NA: sodium;
ZN: zinc; VITC: vitamin C; THIA: thiamin, vitamin B-1; RIBF: riboflavin, vitamin B-2; NIA: niacin, preformed; VITB6: vitamin B-6, total;
VITA: vitamin A; CARTB: beta-carotene.

national food composition databases (FCDBs of Denmark, UK
and USA). The comparison of the range of data (min-max)
produced in TürKomp for each fruit group and reported in
other FCDBs is shown in table X. These databases were se-
lected for comparison as they provide analytical data derived
from laboratory analysis, as in TürKomp. The aim of this com-
parison was to capture any unforeseen errors in data produc-
tion or unexpected differences in nutrient composition of fruits
produced in Turkey. However, no significant difference was
found between the food composition of fruits in TürKomp and
other national FCTBs. It was seen that vitamin C data was
slightly inconsistent among the FCTBs and TürKomp. This
might be due to the sensitive nature of vitamin C, that grad-
ually decreases following the harvest. Therefore, in food com-
position studies the rapid analysis of vitamin C concentration
has paramount importance.

In the selected FCDBs, water-soluble fibers, insoluble
fibers and individual sugars were not available for all fruit va-

rieties. Data users can use the data available in TürKomp in
place of the missing values. In TürKomp, cherries were sam-
pled from 7 different agricultural regions (BS, A, NE, Med,
Ms, MN, ME). There are various types of cherries growing
in Turkey of which the red sweet cherry has the most eco-
nomic importance. Laurel cherry (Prunus lauracerasus) and
Cornelian cherry (Cornus mas) species are mainly harvested
from the wild, perceived as traditional medicines by the lo-
cals in Turkey and reported to be rich in antioxidants [48].
Therefore, these varieties were also selected in TürKomp in
order to provide more food composition data on these regional
varieties. Although its production is new in Turkey, avocado
(Persea americana) was also selected in TürKomp due to its
marketing potential, since it had recently become more popu-
lar in the country.

Cultivars, genetics, growing conditions, and geographical
origin are the main factors that influence vitamin composition
in fruits. Particularly, vitamin C content in foods depends on
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Table VII. Mineral and vitamin composition of almond, apricot, nectarine, and peach (average values for the regions, 100 g−1 edible food).

Fruits Regions Fe P Ca Mg K Na Zn VitC Thia Ribf Nia VitB6 VitA Cartb n

(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (REA) (µg)

1

Med 1.25 38 41 22 238 3 0.34 6.6 0.02 0.06 0.39 0.06 19 228 2

A 1.24 44 41 23 269 3 0.32 6.1 0.01 0.05 0.53 0.07 40 471 3

MS 1.07 33 44 22 230 2 0.33 7.5 0.02 0.08 0.35 0.09 40 477 2

Mean 1.19 39 42 23 249 3 0.33 6.6 0.02 0.06 0.44 0.07 35 425 7

SD 0.25 13 6 4 74 1 0.07 1.7 0.00 0.02 0.12 0.04 13 155 7

2

Med 0.38 16 9 12 328 1 0.20 8.7 0.02 0.04 0.53 0.07 69 827 2

A 1.44 23 23 15 329 2 0.22 8.4 0.03 0.03 0.48 0.06 66 790 2

Mean 0.91 20 16 14 329 2 0.21 8.5 0.03 0.03 0.50 0.06 68 809 4

SD 0.75 5 10 2 1 1 0.01 1.1 0.01 0.01 0.04 0.01 43 515 4

3

M 0.26 43 9 17 276 2 0.13 6.0 0.02 0.02 0.73 0.03 8 100 2

Med 0.31 22 11 13 243 2 0.22 5.2 0.02 0.02 0.83 0.01 13 151 2

A 0.51 30 15 14 230 4 0.20 5.1 0.01 0.03 0.70 0.03 18 54 2

Mean 0.36 31 12 15 250 3 0.18 5.4 0.02 0.02 0.75 0.03 12 111 6

SD 0.28 13 6 4 60 2 0.12 1.0 0.01 0.00 0.18 0.01 6 67 6

4

Med 0.22 25 7 10 191 3 0.16 8.5 0.01 0.02 0.65 0.03 17 204 2

A 0.42 33 10 13 229 4 0.17 8.3 0.01 0.02 0.66 0.02 16 191 3

M 0.30 24 5 10 207 4 0.07 NA 0.05 0.02 0.54 0.07 NA NA 2

Mean 0.33 28 8 11 212 4 0.14 8.4 0.02 0.02 0.62 0.03 16 196 7

SD 0.14 11 4 4 56 1 0.10 1.5 0.03 0.01 0.35 0.02 5 58 7

5

M 0.36 26 7 8 148 3 0.16 6.1 0.01 0.03 0.58 0.02 17 207 2

BS 0.33 24 9 11 226 3 0.13 6.6 0.07 0.02 0.61 0.04 24 286 2

A 0.31 21 7 9 175 3 0.08 6.6 0.01 0.02 0.77 0.02 22 259 2

Mean 0.33 24 7 9 183 3 0.12 6.4 0.03 0.02 0.65 0.03 21 249 6

SD 0.14 7 3 4 93 1 0.06 1.3 0.04 0.01 0.16 0.02 8 99 6

1: Green almond, 2: Apricot early season ‘Tyrinthe’, 3: Nectarine ‘Big Top’, 4: Peach early season, 5: Peach ‘J. Hale’.
A: Aegean, M: Marmara, Med: Mediterranean, BS: Black Sea, MS: Mid, Southern.
Mean: Mean of individual samples, SD: Standard deviation, NA: Not available.
EuroFIR/INFOODS component tagnames [13, 14]: FE: iron, total; P: phosphorus; CA: calcium; MG: magnesium; K: potassium; NA: sodium;
ZN: zinc; VITC: vitamin C; THIA: thiamin, vitamin B-1; RIBF: riboflavin, vitamin B-2; NIA: niacin, preformed; VITB6: vitamin B-6, total;
VITA: vitamin A; CARTB: beta-carotene.

genotypic variation, climatic conditions, intensity of light dur-
ing growing, and postharvest handling [49]. As expected we
have found significant regional variations in vitamin C values
mainly in Cornelian cherry, quince (Cydonia oblonga), apple
‘Fuji’, and sour cherry ‘Kütahya’ variations (standard devia-
tions: 5.23, 5.0, 4.80 and 2.98 g 100 g−1, respectively). Same
internal (genetic, etc.) and external (geographic conditions,
etc.) factors affect biosynthetic pathway of pigments such as
carotenoids and chlorophylls [50]. Therefore, comparison of
beta-carotene in various regions, two to four fold differences
were found in plums European plum group ‘Stanley’, Cor-
nelian cherry, green almond, and quince ‘Eşme’.

Agricultural regional data production is a useful approach
for national FCDBs in order to get detailed information about
the differences between the agricultural areas. This is because
mean values and variations provide an overall composite of
information about the food which can be used for various
purposes such as agricultural policies. Food composition data
produced over successive years can indicate trends in the
food availability of the country that would inevitably inform
national policies to safeguard agricultural production. The
FCDBs may also support appropriate crop diversification poli-
cies to improve both agricultural income and production of
nutritionally desirable foods, and estimate the need for impor-
tant national food policies based on national food production
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Table VIII. Mineral and vitamin composition of pome fruits (average values for the regions, 100 g−1 edible food).

Fruits Regions Fe P Ca Mg K Na Zn VitC Thia Ribf Nia VitB6 VitA Cartb n

(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (REA) (µg)

1

A 0.19 12 9 8 114 6 0.17 5.1 0.01 0.01 0.27 0.02 5 56 2

M 0.40 10 7 8 126 5 0.11 5.0 0.01 0.02 0.40 0.02 16 188 2

MN 0.25 10 7 7 126 6 0.11 4.4 0.01 0.01 0.29 0.02 9 106 2

Mean 0.28 11 7 8 122 5 0.13 4.8 0.01 0.01 0.32 0.02 10 116 6

SD 0.15 3 3 1 23 2 0.09 0.5 0.01 0.00 0.10 0.01 7 85 6

2

Med 0.25 21 15 13 176 5 0.10 3.0 0.01 0.01 0.29 0.02 4 44 2

A 0.18 11 9 7 95 4 0.08 4.7 0.01 0.02 0.28 0.03 4 49 2

MN 0.16 13 10 10 136 3 0.06 2.8 0.01 0.01 0.39 0.01 5 58 2

Mean 0.20 15 11 10 136 4 0.08 3.5 0.01 0.01 0.32 0.02 4 50 6

SD 0.05 5 4 4 63 1 0.05 1.8 0.00 0.00 0.08 0.01 1 14 6

3

A 0.16 9 15 7 108 2 0.02 8.4 0.01 0.02 0.20 0.03 6 77 3

Med 0.16 21 9 9 178 5 0.28 6.3 0.01 0.01 0.19 0.05 6 69 2

MS 0.23 15 18 8 153 4 0.08 5.7 0.02 0.01 0.17 0.04 5 55 2

Mean 0.18 14 14 8 141 3 0.11 7.3 0.01 0.01 0.19 0.04 6 68 7

SD 0.08 8 7 1 60 2 0.15 4.2 0.01 0.00 0.05 0.02 3 37 7

4

A 0.29 17 7 10 133 3 0.02 4.4 0.01 0.02 0.22 0.03 7 79 2

M 0.20 9 5 7 137 2 0.02 5.0 0.01 0.01 0.22 0.05 5 59 2

Med 0.29 12 10 9 144 3 0.06 3.8 0.01 0.01 0.17 0.04 9 106 2

Mean 0.26 12 7 8 138 3 0.03 4.5 0.01 0.01 0.20 0.04 7 81 6

SD 0.09 4 3 2 11 1 0.03 0.8 0.00 0.00 0.04 0.02 3 43 6

5

Med 0.15 9 10 10 169 12 0.08 14.6 0.03 0.02 0.19 0.04 15 178 2

A 0.46 17 10 12 160 4 0.07 15.0 0.01 0.02 0.23 0.05 4 43 2

MN 0.25 16 14 14 203 8 0.09 16.1 0.01 0.02 0.23 0.06 5 54 2

Mean 0.29 14 11 12 177 8 0.08 15.2 0.02 0.02 0.22 0.05 8 91 6

SD 0.15 5 4 3 36 6 0.04 5.00 0.01 0.01 0.03 0.02 9 104 6

6
M 0.14 43 10 31 370 7 0.36 8.5 0.06 0.13 1.12 0.21 5 61 2

Mean 0.14 43 10 31 370 7 0.36 8.5 0.06 0.13 1.12 0.21 5 61 2

1: Pear winter ‘Deveci’, 2: Pear summer ‘Santa Maria’, 3: Apple winter ‘Fuji’, 4: Apple summer ‘Gala’, 5: Quince ‘Eşme’, 6: Avocado.
MN: Mid,North, A: Aegean, M: Marmara, Med: Mediterranean, MS: Mid, Southern.
Mean: Mean of individual samples, SD: Standard deviation, NA: Not available.
EuroFIR/INFOODS component tagnames [13, 14]: FE: iron, total; P: phosphorus; CA: calcium; MG: magnesium; K: potassium; NA: sodium;
ZN: zinc; VITC: vitamin C; THIA: thiamin, vitamin B-1; RIBF: riboflavin, vitamin B-2; NIA: niacin, preformed; VITB6: vitamin B-6, total;
VITA: vitamin A; CARTB: beta-carotene.

quality [51]. Hence, national agricultural policies on fruit pro-
duction in Turkey would benefit from successive data updates
in TürKomp over the coming years as well as including more
extensive varieties of fruits.

4 Conclusion

In this study, a FCDB, TürKomp, was established based on
the analysis of a combination of both the micro and macronu-
trients of 18 core fruits widely consumed in Turkey. This is the
first study developing a national FCDB in Turkey. A nation-
ally represented database was needed in Turkey for various ar-
eas (e.g. public nutrition, agriculture and food trade). Authors
believe this high standard FCDB expanded with systematic fu-

ture updates may fill an important gap in food and nutrition
research.

Acknowledgements. This study has been released within the ‘De-
termination of National Food Composition and Formation of a
Widely Available and Sustainable System’ project (no: 107G208) and
conducted under the TÜBITAK Support Programme for Research
Projects of Public Institutions (KAMAG 1007). The authors would
like to thank the project team and contractors responsible from sam-
ple handlings; T.R. Ministry of Agriculture and Livestock Food Con-
trol Laboratories of Izmir, Konya, Diyarbakır, Central Research In-
stitute of Food and Feed Control Bursa, Central Research Institute
of Fisheries Trabzon and T.R. Health Ministry; Public Health Lab-
oratories of Erzurum, Istanbul, Izmir, Samsun, Head Department of
Consumer Safety Ankara and TÜBITAK MRC Food Institute. The



G.B. Löker et al.: Fruits 71 (2016) 419–431 427

Table IX. The specifications of selected fruits and sampling characteristics in TürKomp.

Fruit names/Varieties Scientific names Local names Edible Sampling Sampling
parts locations* periods

Plum, European
plum group,
Stanley

Prunus domestica L. Erik, Avrupa erik
Grubu, Stanley

FS Med/A/M September

Plum, Japan
plum group,
Black Amber

Prunus salicina Lindl. Erik, Japon erik grubu,
Black Amber

FS Med/A/M July

Cornelian
cherry

Cornus mas L. Kızılcık FS BS/A/NE July-
September

Sweet cherry,
white, ‘Starks
Gold’

Prunus avium L. Kiraz, beyaz, Starks
Gold

FS Med/A/MS July-August

Sweet cherry,
red, ‘Ziraat
0900’

Prunus avium L. Kiraz, kırmızı, Ziraat
0900 Napolyon

FS A/ME/MS July-August

Stone
fruits

Sour cherry,
‘Kütahya’

Prunus cerasus L. Vişne, Kütahya FS A/MS/MN July-August

Laurel cherry Prunus laurocerasus L. Karayemiş, Taflan, Laz
kirazı

FS BS July

Green almond Prunus dulcis (Mill)
D.A. Webb

Badem, tatlı; çaģla FS MD/A/MS March-April

Apricot, early
season,
‘Tyrinthe’

Prunus armeniaca L. Kayısı, erkenci,
sofralık

FS Med/A April-may

Nectarine, ‘Big
Top’

Prunus persica (L.)
Batsch var.

Nektarin, Big Top FS Med/A/M June

nucipersica (Suckow)
C.K.Schneid

Peach, ‘J. Hale’ Prunus persica (L.)
Batsch var. persica

Şeftali„ ‘J. Hale’ FS M/BS/A August

Pear, winter,
‘Deveci’

Pyrus communis L. Armut, kşþlık, Deveci FS A/M/MN September-
October

Pear, summer
variety, ‘Santa
Maria’

Pyrus communis L. Armut, yazlık, Santa
Maria

FS Med/A/MN July

Apple, winter,
‘Fuji’

Malus domestica
Borkh

Elma, güzlük kşþlık,
Fuji

FS A/Med/MS September

Pome/Core
fruits

Apple, summer,
‘Gala’

Malus domestica
Borkh

Elma, yazlık, ‘Gala’ FS A/M/Med July-August

Quince, Eşme Cydonia oblonga Mill Ayva, Eşme FS A/M/MN September-
October

Avocado Persea americana Mill Avokado FO Med November-
March

* Vegetation regions (provinces): MN: Mid,North (Ankara, Bilecik, Bolu, Çankırı, Çorum, Eskişehir, Kırþehir, Kütahya, Uşak, Yozgat,
Kırıkkale, Düzce), A: Aegean (Aydın, Balıkesir, Burdur, Çanakkale, Denizli, Izmir, Isparta, Manisa, Muǧla), M: Marmara (Bursa, Edirne,
Istanbul, Kırklareli, Kocaeli, Sakarya, Tekirdaǧ, Yalova), Med: Mediterranean (Adana, Antalya, Gaziantep, Hatay, Içel, Kahramanmaraş, Kilis,
Osmaniye), BS: Black Sea (Giresun, Gümüşhane, Kastamonu, Ordu, Rize, Samsun, Sinop, Trabzon, Zonguldak, Bayburt, Bartın, Karabük),
ME: Middle East (Adıyaman, Amasya, Elazıǧ, Malatya, Sivas, Tokat, Tunceli), NE: North East (Aǧrı, Artvin, Erzincan, Erzurum, Kars, Arda-
han, Iǧdır), MS: Mid, Southern (Afyonkarahisar, Kayseri, Konya, Nevşehir, Niǧde, Aksaray, Karaman).
FS: Flesh and skin, FO: Flesh only.
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Figure 1. MN: Mid,North (Ankara, Bilecik, Bolu, Çankırı, Çorum, Eskişehir, Kırşehir, Kütahya, Uşak, Yozgat, Kırıkkale, Düzce), A: Aegean
(Aydın, Balıkesir, Burdur, Çanakkale, Denizli, Izmir, Isparta, Manisa, Muǧla), M: Marmara (Bursa, Edirne, Istanbul, Kırklareli, Kocaeli,
Sakarya, Tekirdaǧ, Yalova), Med: Mediterranean (Adana, Antalya, Gaziantep, Hatay, Içel, Kahramanmaraş, Kilis, Osmaniye), BS: Black Sea
(Giresun, Gümüşhane, Kastamonu, Ordu, Rize, Samsun, Sinop, Trabzon, Zonguldak, Bayburt, Bartın, Karabük), ME: Middle East (Adıyaman,
Amasya, Elazıǧ, Malatya, Sivas, Tokat, Tunceli), NE: North East (Aǧrı, Artvin, Erzincan, Erzurum, Kars, Ardahan, Iǧdır), MS: Mid, Southern
(Afyonkarahisar, Kayseri, Konya, Neşehir, Niǧde, Aksaray, Karaman).

Figure 2. Sampling procedure of peach, ‘J. Hale’ in TürKomp. S: Sample, RC: Region composite, Y2: Year 2.
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Table X. The comparisons of the range of food composition data derived from TürKomp and other food composition databases (per 100 g
edible portion). O: Data in other food composition databases (USDA, UK, Danish); T: Data produced for each fruit group within TürKomp.

Plum, raw Cherry, raw Sour cherry, raw Apricot, raw Nectarine, raw

O T O T O T O T O T

Prot (g) 0.50–0.70 0.08–0.25 0.90–1.40 0.58–0.96 1 0.53–0.65 0.90–1.4 0.25–0.28 1.06–1.40 0.16–0.27

Fibt (g) 1.4–1.6 1.2–2.5 0.9–2.1 1.3–3.0 1.6 2.6–4.2 1.6–2.0 1.2–1.3 1.2–1.7 2–2.2

Cartb (µg) 80.0–376 103–549 25.0–38.0 63.0–246 770 354–453 405–1566 790–827 114–150 54.0–151

B1 (mg) 0.02–0.05 0.01–0.01 0.03–0.03 0.01–0.02 0.03 0.01–0.02 0.03–0.03 0.02–0.03 0.02–0.03 0.01–0.02

B2 (mg) 0.03–0.03 0.01–0.02 0.03–0.03 0.02–0.03 0.04 0.02–0.04 0.03–0.04 0.03–0.04 0.03–0.04 0.02–0.03

Nia (mg) 0.40–1.10 0.30–0.47 0.15–0.20 0.27–0.48 0.4 0.21–0.36 0.20–0.60 0.48–0.53 0.60–1.10 0.70–0.83

B6 (mg) 0.03–0.05 0.04–0.07 0.05–0.05 0.02–0.07 0.044 0.01–0.01 0.05–0.05 0.06–0.07 0.03–0.03 0.01–0.03

VitC (mg) 4.0–9.5 3.0–5.2 7.0–11.0 4.5–7.4 10 2.1–5.9 10.0–11.0 8.4–8.7 5.4–37 5.1–6.0

Ca (mg) 6.0–13.0 6.0–10.0 13.0–20.8 13.0–23.0 16 20.0–28.0 13.0–15.0 9.0–23.0 6.0–7.0 9.0–15.0

Fe (mg) 0.14–0.40 0.07–0.29 0.20–0.40 0.14–0.32 0.32 0.22–0.28 0.39–0.50 0.38–1.44 0.28–0.40 0.26–0.51

Mg (mg) 5.0–8.0 6.0–10.0 8.0–11.0 12.0–15.0 9 14.0–19.0 10.0–11.0 12.0–15.0 9.0–10.0 13.0–17.0

K (mg) 140 109–201 176–222 149–203 173 187–277 259–270 328–329 170–201 230–276

n 3 6 3 6 1 3 3 2 3 3

Peach, raw Pear, raw Apple, raw Quince, raw Avocado

O T O T O T O T O T

Prot (g) 0.70–1.0 0.71–1.06 0.30–0.36 0.41–0.59 0.26–0.60 0.25–0.46 0.30–0.40 0.21–0.54 1.90–2.00 0.61

Fibt (g) 1.5–1.7 1.3–1.9 1.6–3.2 3.2–4.2 1.3–2.4 1.4–2.1 1.9–1.9 2.8–3.6 3.4.6.7 9.7

Cartb (µg) 114–162 191–286 14.0–65.0 44.0–188 14.0–27.0 55–106 0–24.0 4.0–15.0 16–28 61

B1 (mg) 0.02–0.02 0.01–0.07 0.01–0.03 0.01–0.01 0.02–0.04 0.01–0.02 0.02–0.02 0.01–0.03 0.07–0.1 0.06

B2 (mg) 0.03–0.06 0.02–0.03 0.02–0.04 0.01–0.02 0.01–0.04 0.01–0.02 0.02–0.03 0.02–0.02 0.13–0.18 0.128

Nia (mg) 0.60–0.80 0.54–0.77 0.20–0.30 0.27–0.40 0.09–0.10 0.17–0.22 0.20–0.20 0.19–0.23 1.10–1.70 1.12

B6 (mg) 0.02–0.03 0.02–0.07 0.02–0.04 0.01–0.03 0.04–0.07 0.03–0.05 0.04–0.04 0.04–0.06 0.30–0.40 0.211

VitC (mg) 6.6–31 6.1–8.5 3.0–4.94 2.8–5.1 4.6–10.0 3.8–8.4 15.0–15.0 14.6–16.1 6.0–10.0 8.5

Ca (mg) 6.0–7.0 5.0–10.0 7.0–9.73 7.0–15.0 3.9–6.0 5.0–18.0 11.0–14.0 10.0–14.0 11.0–12.1 10

Fe (mg) 0.22–0.40 0.22–0.42 0.10–0.18 0.16–0.40 0.09–0.12 0.16–0.29 0.30–0.70 0.15–0.46 0.40–0.60 0.14

Mg (mg) 6.0–10.0 8.0–13.0 5.0–7.0 7.0–13.0 4.0–5.0 7.0–10.0 6.0–8.0 10.0–14.0 31

K (mg) 170–190 148–229 105–116 95–176 100–120 108–178 197–200 160–203 450–485 370

n 3 6 3 6 3 6 3 6 3

n = Number of data (as for TürKomp; it is the number of data produced for each regional sample).
EuroFIR/INFOODS component tagnames [13, 14]: PROT: protein; FIBT/FIBTG: fibre, total dietary; FE: iron, total; CA: calcium; MG: mag-
nesium; K: potassium; VITC: vitamin C; THIA: thiamin, vitamin B-1; RIBF: riboflavin, vitamin B-2; NIA: niacin, preformed; VITB6: vitamin
B-6, total; CARTB: beta-carotene.
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