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ABSTRACT

Zahter is a traditional product for breakfast containing seeds of watermelon and melon, roasted
chickpea, sesame, thyme, cumin, black cumin, fennel, coriander, anise, bulgur, koruk (dried unripe
grape), citric acid, sumac, hot red ground pepper and salt although it varies from one factory to another
and rely mainly on small scale home productions. All or some of the above mentioned ingredients
are mixed and milled at different ratios and served as powder. It is consumed together with natural
olive oil making it more attractive with respect to nourishment and health aspects. The objective of
this study obtained a functional product which is ready to spread on bread by mixing olive oil, olive
oil-turpentine oil and olive oil-turpentine with zahter. There were three products in different ratios. First
the ratio of zahter: olive oil in the emulsion was 69:31. Second the ratio of zahter:olive oil, turpentine
oil in the emulsion were 69:20:11. Third The ratio of zahter:olive oil, turpentine in the emulsion were
52:17:31. When compared with simple zahter, antioxidant capacity, phenolic compounds of each
combination were higher. Furthermore it is thought that these combinations have has the effect of
synergy for fat-soluble vitamins (A,D,E,K) because they contain olive oil especially and turpentine
oil. According to the results of sensory analysis done, panelists gave the highest score for second
emulsion which contained zahter, olive oil and turpentine oil and the lowest score for third emulsion
which contained zahter, olive oil and turpentine.
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INTRODUCTION

Zahter is a traditional product for breakfast
and it is made by mixing different ingredients such
as salt, hot red ground pepper, sumac, citric acid,
bulgur, cumin, dried unripe grape (koruk), anise,
coriander, terebinth, sesame, watermelon, melon
seeds, roasted chickpea, thyme and fennel. The
mixture contains different ratio of each ingredients.
While this mixture prepare, milled and processed
using different traditional techniques in different parts
of the south eastern region of Turkey.

Zahter is usually inedible alone, it is
consumed together with olive oil. Zahter mix uses as
a medical ingredients as well as cholesterol lowering
effect. However information which is about chemical

and organoleptic properties of this mixture was
limited.

It was Investigated the bioavailability of
iron from local plants (black cumin seeds, milk
thistle seeds, sesame seeds and thyme leaves).
Iron was better utilized from black cumin seeds.
However, thyme had the highest iron absorption
level but lowest utilization'. It was studied clove,
bitter cumin, cinnamon and pepper. Bitter cumin
showed the highest inhibitory activity, and the level
of the antioxidative effect decreased in the order of
bitter cumin > cumin > black cumin. It was attributed
differences in antioxidative activity to the phenolic
content of three cumin varieties?. It was found that
thyme extract inhibits in vitro growth of Aspergillus
parasiticus NRRL 299%°. It was a great diversity
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in composition of zahter samples depending on
proportion of ingredients in mixture. It was found that
zahter contained: protein 16-19 %, fat 9-19 %, ash
4-7%, cellulose 5-6%, moisture 3-5%. It was stated
that because zahter is mainly produced at home or
by some small scale enterprises, its formulation,
gross composition and taste vary greatly. In addition,
lack of a standard for processing also causes
diversity in properties of zahter in market *.

Olive oil is the most consumed edible oil
in the Mediterranean region, particularly in Spain,
ltaly and Greece, the largest olive oil producers.
The significance of extra virgin olive oil is not only
attributable to its unique sensorial and nutritional
benefits but also due to its demonstrated health
benefits, such as reduction of cardiovascular
diseases, prevention of atherosclerosis or antioxidant
properties®®. The health benefits of olive oil can be
related with its chemical composition which has
effect on olive oil oxidative stability and quality’. Olive
oil chemical composition consists of TAG (99%) and
free fatty acids, mono- and diacylglycerols, and lipids
such as hydrocarbons, sterols, aliphatic alcohols,
tocopherols, and pigments fatty acid composition of
olive oil includes palmitic (C16:0), palmitoleic (C16:1),
stearic (C18:0), oleic (C18:1), linoleic (C18:2), and
linolenic (C18:3) acids®. Olive oil is resistant to
oxidation because of its low polyunsaturated fatty
acid composition and high contents of a-tocopherol
and phenolic contents®. Phenolic compounds are the
minor compounds in olive oils with high antioxidant
activity providing nutritional and sensorial properties.
Carotenoids exhibit antioxidant effect on virgin
olive oils by quenching singlet oxygen inhibiting
photosensitized oxidation.

Pistacia terebinthus, a member of the family
Anacardiaceae, is a perennial plant which widely
grows in the southern and western regions of Turkey,
and is called “menengic” in Turkish. Its small fruits
are globular nuttlets which are dark greenish when
riped'. In various regions of the world, different
organs of turpentine tree are collected for several
purposes. lts fresh shoots and fruits are used for
human nutrition. The fruits have been regarded
as an appetizer in Southern Turkey for several
thousand years. The fruits are also used in the
baking of a special village bread and as a coffee
substituent. Also, the fruits of turpentine are used in

folk medicine for gastralgia (internally), rheumatism
and cough (externally) and as stimulant, diuretic and
antitussive'21314.15,

The essential oil of turpentine is liquid with
yellowish colour and characteristic smell. In previous
studies, the characteristic compounds of Chios
turpentine resin were a-pinene, b-pinene, sabinene
and terpinen-4-ol'6. In another work, it was studied
the turpentine tree (P. terebinthus) as an essential
oil plant 7.

The objective of this study obtained a
functional product which is ready to spread on bread
by mixing olive oil, olive oil-turpentine oil and olive
oil-turpentine with zahter. There were three products
in different ratios.

MATERIALS AND METHODS

In this research, three different formulations
were employed for zahter production.

As can be seenin Figure 1, ingredients used
in zahter formulation were selected and washed.
Some ingredients such as melon, watermelon
were washed especially because of impurities and
they should be suitable humidity for roasting. All
ingredients except salt, red pepper, unripe grape
and citric acid were roasted separately. Because
product has to gain characteristic taste, aroma and
also when milled, it should be available structure.
All roasted ingredients were cooled except sesame
seed. And then they were mixed with each other
in a cap. After mixing, salt, pepper were added
and then milled. After rough part was removed by
eliminating, sesame was added and mixed. The
products were packaged in 250 g polyethylene
pouches. After prepared zahter, olive oil, turpentine
oil and turpentine were added different ratios into
zahter. There were three products in different ratios.
First the ratio of zahter: olive oil in the emulsion was
69:31. Second the ratio of zahter:olive oil, turpentine
oil in the emulsion were 69:20:11. Third The ratio
of zahter:olive oil, turpentine in the emulsion were
52:17:31. The products were analyzed for moisture,
crude cellulose and ash'®, fat and protein'®, The
total phenolic content of products extracts (80%
methanolic of extracts of zahter ) was estimated
using the Folin—Ciocalteu method described by
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Thippeswamy and Naidu? and Taga et al,?' and
results were expressed as mg per gram dry weight
of gallic acid equivalents (GAE), antioxidant activity
of products extracts was estimated using the DPPH
(2,2-difenil-1-pikrilhidrazil) radical scavenging
method described by Thippeswamy and Naidu 2° and
Shimada et al, 22, and results are expressed as IC50
(half maximal inhibitory concentration) values, Cu,
Mn, Fe, Zn, P, K, and Na contents were determined
using nitric acid:perchloric acid (4:1(v/v)) digestion

procedure on the hot plate. The digested sample was
diluted with HPLC grade water and filtered through
ashless filter paper (Whatman 42), the minerals were
determined by measuring their absorbance values
with atomic absorption spectrometer (Varian Spectra
A-220 FS)%.

These products were organoleptically
evaluated with respect to color, smell, taste and
overall, by thirty students of Food Engineering
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Fig. 1: A schematic production flow chart for zahter

Table 1: Results of Some Chemical Analyses in Samples

Analyses

The lowest value

The highest values

Moisture (%)
Protein (%)
Fat (%)
Cellulose (%)

Total Phenolic Content (mg GA g)
IC50 Values (mg dry weight)

Ash (%)

Cu (mg 100g™)
Mn (mg 100g™)
Fe (mg 100g™)
Zn (mg 100g")
P (mg 100g™)
K (mg 100g™)
Na (mg 100g™)

4,50+0,51 4,75+0,52
16,53+0,29 19,30+0,30
13,15+0,08 19,97+0,11
5,94+0,13 9,46+0,15
24,14+0,33 33,16+0,10
0,037+0,01 0,058+0,03
4,80+0,43 6,63+0,39
3,25+0,21 13,63+0,64
13,10+0,48 23,10+0,49
40,83+0,34 64,73+0,27
34,90+0,25 55,73+0,16
2090,02+0,32 3996,72+0,36
2632,5+0,36 6825,0+0,39
3450,0+0,39 7590,0+0,36
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Department, Agricultural Faculty of Harran University,
Turkey. The data were reported as means + standard
deviation of means.

RESULTS AND DISCUSSIONS

Standard deviations of some chemical
properties of samples are shown in Table 1. Moisture
content of zahter changed between 4.50 and 4.75
% this ratio is rather low. So when these products
keep good condition, they have long storage period.
Protein content of zahter samples ranged between
16 and 19 % which is rather high. The maximum
ash content of zahter was determined as 6.63%.
Variation in the fat content could be attributed to
proportion of sesame, olive oil, turpentine oil and
turpentine in the formulation. In parallel to these
ingredients, the fat contents varied. Fat content
of samples ranged between 13 and 19%. zahter
is consumed together with olive oil containing
monounsaturated and polyunsaturated fatty acids
that are important for human health and also when
it is consumed with other ingredients which are
turpentine oil, turpentine.

Cellulose ranged between 13 and 19%
in samples. Cellulose content plays important role
for body because it adjusts functions of digestion
system. So the more it is the beter. As can be seen
from the Table 1, IC50 Values were change 0.037 and
0.058 mg g dry matter by depending on ingredients.
There is an inverse proportionality between IC50 and
antioxidant effect. Total phenolic content of samples
were change 24,14 and 33,16 mg GA g . it was
thought that this change occurred ingredients which
was added to zahter. Moreover we found a significant

(p<0.05) correlation between phenolic components
and antioxidant capacity.

When zahter which contains melon an
watermelon seeds, sesame, terebinth and sumac
mixed with olive oil, turpentine oil and turpentine,
these samples contained high levels of minerals
because of both zahter content and ingredients.
Additionally, chemical structure of zahter was
affected because of not only process but also
ingredients. Furthermore it was thought that these
combinations had the effect of synergy for fat-soluble
vitamins (A,D,E,K) because they contain olive olil
especially and turpentine oil.

According to the results of sensory analysis,
panelists gave the highest score for second emulsion
which contained zahter, olive oil and turpentine
oil and the lowest score for third emulsion which
contained zahter, olive oil and turpentine, because
of texture of emulsion.

CONCLUSIONS

It was found that zahter contains unsaturated
fatty acid and minerals. Zahter can consume alone
but when it mixe with olive oil, turpentine oil and
turpentine, its fucntional properties which are total
phenolic contents, antioxidant capacity. Additionally,
in parallel to antioxidant capacity, phenolic contents
change.

In recent years, Zahter consumption
increase continuously so this functional product
which is ready to spread on bread by mixing olive
oil, olive oil-turpentine oil and olive oil-turpentine with
zahter may be suggested as a side dish for breakfast
with its unique sensory characteristics.
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