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THE CHANGES IN SOME CONSTITUENTS OF
FOSA VARIETY HAZELNUTS (Corylus maxima Miller)
BY THE YEAR

F.G. KIRBASLAR®, H. ORAK*, and T. GURCAN**

SUMMARY

In this study, fosa variety hazelnuts (Corylus maxima Miller) from Trabzon area
(Turkey) of six consecutive years (1994-1999) were used. In hazelnuts content of
moisture, oil, protein, total sugar, starch, crude fiber, and ash were determined for each
yeat, The fatty acids composition and some physicochemical properties of extracted
oil from the hazelnut samples were also determined. The differences in the analysed
constituents were tested by the ANOVA statistical test.

OZET

Bu galismada Trabzon ilinin Arakl ilgesine bagh Yesilce kdylinden 1994-1999
yillar1 arasinda oimak iizere, birbirini izleyen 6 yil siire ile toplanan fosa gesidi findik
orpekleri kutlamlmigtir. Findik drneklerinin tirlk Corylus maxima Miller dir. Her yil
toplanan 6rneklerin nem, yaf, protein, toplam seker, nisasta, ham lif ve kiil igerikleri
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incelenmistir. Orneklerden &ziitlenen yaglann Gaz Kromatografisi yintemti ile yag asidi
bilegimleri belirlenmis ve fiziksel-kimyasal 6zellikleri incelenmistir. 6 yil stire ile ince-
lenen findik Srneklerinin yillara gore yag asidi bilesimleri ve difer bilesenlerindeki
degisimler arastiilmig, degisimlerin anlambilign ANOVA istatistiksel testleri ile
degerlendirilmistir.

Anahtar Kelimeler: Hazelnut, Hazelnut oil, Fatty acid

INTRODUCTION

Turkey is the most important producer of hazelnuts in the world. Black Sea
Region is main area of hazelnut cultivation, which represents about 97 % of the total pro-
duction of Turkey [1, 2]. The quality of the hazelnut varieties was based on its physical
characteristics and its content of nutrients. In this respect the oil content and its fatty
acids composition has the main role on the hazelnut quality. The percentage of unsatu-
rated fafty acids is normally maintained in the 91.0-92.5 % range based on a\)erage val-
ues of the different varieties, and in the 7.4-8.9 % range for saturated fatty acids [3-7].
The percentage of oil, its stability and composition of fatty acids were found to depend
on the variety, geographical conditions, climate and growth conditions and harvest con-
ditions [7-11]. The second important nutrient of hazelnut is protein with in the levels of
12-16 % [8, 11,12]. The climate and composition of soil in the Black Sea Region is very
variable, So that there are many variety which predominant in the same places.

Table 1 : Chemical composition of hazelnut samples (%)

Component 1964 1995 1996 1997 1998 1999
X S X Sp X SO X SO X SD X SD

Moisture 611 004 543 005 449 002 445 002 3.63 0.03 597 0.02
il 6294 0.1 6294 012 6347 023 63.65 024 6456 O0.I8 6290 027
Protein 1598 009 1632 008 16.62 0.04 1652 004 1671 005 1586 0.03

Total sugar 615 018 653 015 660 022 675 029 683 024 6.56 0.8
Starch 270 008 272 006 278 010 277 008 28 007 2:72 0.12
Crude fiber 267 006 269 007 270 008 265 005 277 006 269 005

Ash 257 002 252 002 258 001 255 002 258 002 25 002

X mean, 30: standard deviation
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The purpose of this study is to determine whether there are significant differences
in the hazelnuts fosa (Corylus maxima Miller) varieties in respect to moisture, oil, fatty
acids, protein, total sugar, starch, crude fiber, and ash for six consecutive harvesting

years.
RESULT AND DISCUSSION

The values of moisture, oil, protein, total sugar, starch, crude fiber and ash
of hazelnuts samples and statistical values of these constituents are presented in Table 1
and Table 2 respectively. Moisture contents of hazelnuts are ranged between 3.63-6.11
9. Tt was found that the samples of six consecutive harvesting years have the lowest

Table 2 ; Values of statistical analyses

Component X sD P Literature values
Moisture 5.0t 0.03 0.01 3.02-4.90 {2, 8}

Oii 6342 0.19 0.10 62.80-67.60 [6, 8]
Protein 16.34 0.06 0.06 16.45-19.63 [2, 8]
Total sugar 6.57 0.21 0.11 4.80-8.33 [17, 18]
Starch 2.76 0.09 0.18 1.00-2,68 {17, 181
Crude fiber 2.70 0.06 0.15 1,76-3.98 [17, 18]
Ash 2.56 0.02 0.15 2.16-2.80 [2, 8]

X : mean, SD: standard deviation, p: significance level, confidence limits (0:=0.05).

moisture in 1998 and the highest in 1994 year. The differences between the moisture
content among the years are significant (P=0.01). Parcerisa et al. Were found significant
differences in moisture content between years [9]. The oil, protein and ash contents were
determined to ranged between 62.94 - 64.58 %, 15.86 -16.72 %, 2.52-2.58 % respec-
tively. The differences in that values among the hazelnuts of six consecutive years are
not significant (p>0.05). The oil, protein and ash content are found to be higher than the
those found for this variety of hazelnut [8].

The main sugar found in the hazelnuts was sucrose while fructose, glucose, myo-
inositol and raffinose were found in trace {18]. So that the total sugar value is mainly
consisted of the sucrose. In the hazelnut samples, total sugar, starch and crude fiber were
found to be between 6.15-6.83 %, 2.70-2.85 % and 2.65-2.77 % respectively. The dif-
ferences in these constituents among the year are not found to be significant (p>0.05). -
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Fatty acids composition of hazelnut samples were summarised in Table 3. The
mean oleic acid of hazelnut samples was found to be 81.03 %. Qleic acid content ranged

Table 3 : Fatty acid composition of hazelnut otls

Year Qil (%) Fatty acid composition (%)
Cre0 Cigo Cra:t Cig

X Sb X sb X  SD X SD
1994 6294 435 007 110 009 8075 120 13.80 . 0.14
1995 6294 455 009 140 014 8145  0.16 1260 018
1996 6347 591 097 218 015 8O3l 025 .68 032
1997 6365 567 005 188 0.1 80.89 108 1156 .19
1998 6458 519 007 229 016 8427 032 826 029
1999 62.96 5.18 0.06 1.75 010 7849 018 | 1457 0.31
Mean 63.42 5.14 0.07 1.77 0.13 8L03 0.53 12.08 0.24
P 0.10 0.08 0.05 0.02 0.04
Literature  62.80-67.60  5.10-6.70 1.60-2.60 71.40-83.70 6.80-20.10
values [6,8]

X mean, SD: standard deviation, p: significance level, confidence limits (a=0.03).

from 78.49 to 84.27 %. The lowest and the highest oleic acid were determined in the
1999 and 1998 year’s respectively. The differences in the oleic acid content are found
to be significant (p=0.02). The second major acid in hazelnut oil was linoleic acid. This
acid was found to be ranging from 8.26 to 14.57 % in the hazelnut samples of six con-
secutive year, The lowest and the highest level were belonged to 1998 and 1999 years
hazelnut samples respectively. The changes in levels of linoleic acid was significant
. {p=0.04). Parcerisa et al. also found significant differences in the unsaturated fatty acids
between years [9]. The sums of the unsaturated acids were ranging from 91.99 to 94.55
%. This values were slightly higher than those in literature [11]. Linoleic acid content
of the hazelnut samples found in this study was lower than the content found by Bas et
al.[8]. The lower value of linoleic acid in the hazelnut oil indicates that the hazelnuts
can be stored for a long period without lowering the quality {3, 17]. Saturated fatty acids

palmitic and stearic acids are determined to be ranging from 4.35 to 5.91 % and from 1.1
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Table 4 : Physicochemical properties of hazelnut oils

Year Refractive Density Peroxide Acid Iodine Saponification
index (20°C) value Value mumber value
{20°C) (meq/fkg) (Yoleic acid)
1994 1.4610 0.9017 2.5 0.3 90 85
1993 1.4610 0.8908 2.5 0.2 90 185
1996 14615 . 09015 2.5 0.2 89 184
1997 [.4610 0.9010 2.5 0.2 89 185
1998 £.4610 0.9010 24 0.2 89 [84
1999 1.4615 0.5012 2.6 0.3 90 185
Mean 14612 0.9010 25 023 89.5 184.7
P £S5 .12 1.87 1.21 1.32 1.85
Literature 1.4676 0.9144 3.0 0.3-0.9 8598 187-192

values{1[] 25 °C)

1 significance level, confidence limits {0=0.05).

to 2.29 % respectively. Changes in the levels of these acids among the six year were not
found to be significant (p>0.05). Palmitic and stearic acids levels found in this study
were lower than the literature data [5, 6].

The levels of refractive index, density, iodine number, acid value, peroxide value,
and saponification value of hazelnut oils were summarised in Table 4. In this study,
refractive index, density, iodine number, acid value, peroxide value, and saponification
values were found to be 1.4612, 0.9010, 0.23, 89.5, 184.7 and 2.5 respectively. The dif-
ferences in the physicochemical properties of the hazelnut oils among the six year were
not significant. The levels of refractive index, density, iodine number, acid value, per-
oxide value, and saponification value were slightly lower than that found in the litera-
ture [11].

According to the mean results of oil conient and fatty acids composition the qual-
ity of foga variety hazelnuts is found that better than before found in literature for this
variety. No important differences in composition of hazelnuts harvested at six consecu-
tive years were found. The significant differences that occurred in the some parameters
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may be due to the differences in the fall regime and a little changes occurred in the farm-
ing practise from year to year.

EXPERIMENTAL

Material

In this study foga variety hazelnuts (Coryius maxima Miller) of six consecutive
harvesting years (1994-1999) which were produced in the Trabzon area were used. The
hazelnuts collected every year from the trees at the beginning of September. Naturaily
dried samples were stored at 40°C and 60-65 % relative humidity with the shell.
Analyses were performed on the powder prepared from the deshelled hazelnut, grinding
in a blender and sieved with a 0.5 mm hole sieve. All analyses were carried out in trip-
licate.

Method

Moisture content: Moisture content was determined by weight loss after heating
in an oven at 105 °C and 100 mmHg [13].

Extraction of Oil: Oils were extracted in a Soxhlet extractors with petroleum
ether (40-60°C) [131.

Fatty acid composition: Fatty acid methyl esters were prepared from hazelnut
oil using BF3/CH;OH as methylating reagent [14]. Methyl esters were analysed by a
Philips Pye Unicam PU 4500 model Gas Chromatograph equiped with a FID detector
and SP 2340 capillary column. Injector, column and detector temperatures are 220 °C;
200 °C and 245 °C respectively. Carrier gas (He) flow rate was 1.5 mL/min. All deter-
minations were performed on a SP 4290 Spectra-Physics integrator,

Physicochemical properties of oil: Determinations of refractive index, density,
iodine number (by the Hanus Method), acid value, peroxide value, saponification value,
were all carried out following Anon method [13].

Protein content: Nitrogen in seed cakes was determined according to the
Kjeldahl Method, and the percentage of protein was calculated using the factor 6.25 [13].

Total sugar content: The soluble sugars in the samples were extracted with 70
% ethyl alcohol. The total sugar (reducing and non-reducing sugars) were determined

in the extract by gravimetric method [13].

Starch content: Starch was determined gravimetricaly from the alcchol-insolu-
ble residue hidrolysate [13].
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Crude fiber content: Determination of crude fiber was performed with the meth-

ods described by Bellucci [16].

Ash content: Ash content was determined by overnight heating at 550 °C [13].

Statistical Analysis: Experimental results was performed by a one-way analysis

of variance calculation (ANQOVA).
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