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MICROBIOLOGICAL, CHEMICAL COMPOSITIONS AND ANTIOXIDANT CAPACITY
OF TARHANA CHIPS FERMENTED WITH KEFIR
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ABSTRACT

In this study, the tarhana samples which fermented with kefir show higher antioxidant activity than tarhana samples which
are fermented with yogurt (without kefir grains). The control tarhana chips (fermented with yogurt) samples (0,47+0,51
umol/g TE) have significantly (P<0.05) lower antioxidant capacity (DPPH radical scavenging activity) than the fermented
with kefir (0,67+0,02 pmol/g TE) samples. The ABTS values (0,83+0,28 pmol/ TE gr and 0,71+0,32 pmol/ TE gr) of
extracts are significantly different in YT sample and KT samples fermented with kefir. The difference in antioxidant
activities of traditional tarhana chips and tarhana with kefir grains are statistically significant (P<0.05). The analysis of total
coliform group bacteria, total aerobic mesophilic bacteria, total Lactobacillus spp. and yeast-mould counts were conducted in
samples. None of the samples contained coliform group bacteria. At the end of fermentation, count of Lactobacillus spp. and
total aerobic mesophilic bacteria for traditional tarhana chips and fermented chips with kefir determined 8,47-8,94 log cfu/g
and 7.43-7.95 log cfu/g, respectively. Yeast counts in the samples of chips fermented with kefir found 6,89 log cfu/g. As a
result, the use of kefir instead of yogurt in tarhana chips production is highly recommended as a tarhana type which has the
potential to be a highly functional product with a high nutritional value due to its significant increase in antioxidant properties
and its contribution to protein content.
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1. INTRODUCTION

Fermented food play an important role in the diets of many people in Asia, the Near East and parts of
Africa. Cereal products are important sources for the daily protein, carbohydrate, vitamin, mineral and
dietary fiber needs. However, the fermentation of these products has resulted in significant increases in
both the quality of food and the sensory properties [1]. Tarhana, a fermented nutrient commonly
consumed in the Middle East, is prepared by mixing wheat flour, yogurt, yeast and spices and drying
them for several days fermentation and drying after fermentation [2]. It is is fermented at 25-30°C
during 1-7 days and then dried under traditional conditions. Tarhana is a good source of protein and
vitamins and has been largely used by children and older people in the form of a thick soup. [3,4] TS
2282 standard specifies tarhana related characteristics. In this standard tarhana means "tarhana",
"wheat flour, crumbs, semolina or mixture thereof and yoghurt, pepper, salt, onion, tomato and flavor,
fragrance, health harmless vegetable materials are mixed and kneaded and fermented, is a nutrient
obtained by milling and screening. [2,6-30]. In winter days, tarhana is usually consumed as soup [5];
however, on different types of ingots Tarhana called Tarhana chips are dried in a thin layer,
particularly as the soup is consumed instead of tortilla chips in Kahramanmaras in Turkey[6].

Tarhana production methods differ depending on the region [7] but cereals and yoghurt are always the
major components of this product [8]. Hence, Tarhana chips can be recognized as a dairy (yoghurt)-
based fermented food. In the production of Maras tarhana with ‘wheat dovme’ (special product of
wheat) is kneaded, as well as adjunct ingredients such as thyme and black cumin (Nigella sativa)
which contribute to the taste and nutritional value of the product are added. In production method; the
wheat dovme is cooked with boiled water and added so that the salt content does not exceed 1%
(w/w). After the mixture has cooled down, yoghurt, thyme and black cumin are added and the
resulting mixture is allowed to fermentation. Then, the mixture is lay out on wicker type shape called
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"¢c18" and the water of the tarhana is removed to provide fermentation and drying of the tarhana. After
the drying process, the tarhana is taken from the ¢1g and broken in appropriate size, packed and stored
[6, 9-10].

Another traditional food is kefir; is a fermented dairy product in which kefir grains are used. Kefir
grains are small irregularly shaped, yellowish-white, hard granules which resemble miniature
cauliflower blossoms. Kefir is produced by adding kefir grain into cow’s or goat’s milk under
mesophilic conditions and it was produced an acidic alcoholic beverage at the end of fermentation
process [11].

As a result of fermentation of both lactic acid bacteria and yeasts, kefir produces lactic acid, acetic
acid, small amounts of carbon dioxide (CO), ethyl alcohol and aromatic compounds that provide
different organoleptic properties. Kefir; It is also considered as a natural probiotic including the
metabolites of these microorganisms along with the bacteria and yeasts found in the kefir. Kefir
species include lactic acid bacteria, Leuconostocs, acetic acid bacteria, Streptococci and yeasts and this
complex microflora in a symbiotic relationship and are responsible for alcoholic and lactic acid
fermentation, respectively [13]. Kefir is widely known as an excellent source of probiotics with
potential health benefits. It was reported that some types of milk (e.g., cow’s, ewe’s, goat’s milk) have
been used in the manufacture of kefir [14,15-16]. However, researches are scarcely on use of small
ruminant milk in production. We aimed to produce Tarhana chip with addition of kefir to enhance its
functional properties and, to the authors’ knowledge no study was conducted on Tarhana chips
containing kefir. In this study, the effect of replacement yogurt in tarhana chips by adding kefir on
fermentation and some properties (antioxidant properties, colour, microbial and chemical composition)
was investigated.

1. MATERIALS AND METHODS
1.1. Manufacture of Tarhana chips

Tarhana prepared with two different formulations: (1) Traditional tarhana cips with cereal (special
wheat product) and yogurt (2) Tarhana chips with cereal (special wheat product) and kefir (Figure 1a).

In the preparation of tarhana chips, whole wheat flour (Turkish Food Codex Wheat Flour Codex No:
2013/9) full fat (> 3.8%) yogurt (Turkish Food Codex Fermented Dairy Products Codex, No: 2009/25
appropriate and salt (Turkish Food Codex Spice Codex No: 2013/12). Crude protein of yoghurt and
kefir used in the production of tarhana chips were 4.2% and 3.8% respectively.

The raw cows’ milk used for the kefir production. After standardisation of fat (min 2 g/100 mL), the
kefir milk was heated at 90 °C for 5 min, then cooled to 23 °C for the production. Milk used to
produce traditional kefir (K) was inoculated with 3% (w/v) kefir grains. Incubation was carried out at
23+0.5 °C in a thermostatically incubator (Sartorius, Sedim Biotech certomot® IS, Goettingen,
Germany) until pH 4,6 (Mettler Toledo Seven Compact pH meter, Switzerland) (which takes about 22
h). After fermantation, the grains were separated from kefir beverage by filtration. After fermentation,
kefir was stored for one day at 4 °C in a refrigerator. Kefir and yogurt using tarhana chips production
dry matter was standardized 15%.

According to the traditional method of making tarhana chips according to the procedure to be used in
the construction of wheat tarhana; white wheat, the grain shape should be close to the round and also
clean and sifted. Special tarhana wheat was obtained by beating, milling and forging, milling and
sorting. In the evening before the specified day, the forged was washed by wetting about 5 kg of
stainless steel containers. The product was cooled to 22-25 °C when cooked. Cooked dévme was
mixed with a 2 kg yogurt /2 kg kefir and 0.8% salt for each 1 kg of wheat ddvme in stainless steel
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mixers. Kefir or yoghurt, cooled weat dovme and salt mixture were into stainless steel and subjected to
fermentation for 24 hours. At the end of the fermentation, it was lay out on wicker type called "¢1g"
spread to dry. Thus, tarhana chips are drained and drying in the sun. Dryed Tahana chips are packed in
small pieces and packed.

Wheat Dévme
v
Holding in water at night

and than
6-7 h cooked with boiled water

v
Cooling to 25-30°C
v
Addition of adjunct ingredients and than fermentation
Part 1 Part 2
24 h/25-30°C (% 0,8 salt, (1:2) rate weat dovme: yogurt)  24h/ 25-30°C (% 0,8 salt, rate weat dévme: including %2 fat kefir)
v
lay out on wicker type called "¢1g8"
Seperating water and drying 48h -drying in the sun
v

broken in the appropriate size

Packaging
v

storage at room temperature

(@)

(b)

Figure 1. (8) Manufacture of Tarhana chips which fermented with kefir; (b) Tarhana chips lay out on wicker type called "g1g"
(c) Tarhana chips

Chemical analysis of Tarhana chips

All samples were analyzed in duplicate for total solids, ash, content of tarhana chips were determined
according to [17] procedures. Total nitrogen content of all samples by the micro-Kjeldahl method [18].
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1.2. Antioxidant properties of Tarhana chips
1.2.1. DPPH radical scavenging activity of samples

The analytical method was performed with the use of modified methods proposed by [19]. DPPH
(2,2-diphenyl-1- picrylhydrazyl) solution was prepared by dissolving 24 mg of DPPH in 100 mL
methanol and kept at -20°C until analysis. The working solution was obtained by diluting of the stock
solution of the DPPH reagent (methanol, absorbance of 0,70 + 0,02 at 515 nm). 1 g of tarhana samples
was mixed with 10 mL of aqueous methanol. The mixture was sonicated bath for 10 min in an
ultrasonic bath (Bandelin Sonorex, U230 RK 514H, Berlin, Germany). After the centrifugation of the
mixture (Hettich, Universal R320, Hettich Co., Germany) at 13500 x g at 4°C for 10 min, supernatants
were seperated into vials. Tarhana extracts (100 puL) were allowed to react with the working solution
(2900 pL) in the dark at room for 60 min., absorbance was measured at 515 nm (using UV-1800
spectorophotometer, Shimadzu, Japan) against the reference sample (99,5% pure methanol, v/v). The
standard calibration curve was linear between 0 and 800 umol Trolox equivalent/g. The tests were
performed in duplicates and the antioxidant capacity were expressed as micromoles of trolox per g of
sample by means of a curve for Trolox (5-500ppm).

1.2.2. ABTS radical cation scavenging activity of samples

This assay was based on the ability of different substances to ABTS (2,2’-azino-bis;
ethylbenzthiazoline-6-sulfonic acid) radical cation. The ABTS stock solution was prepared by mixing
7 mM ABTS with 2,45 mM potassium persulfate (v/v: 1:1) and the solution was left in the dark at
room temperature until 4-16 h. this solution was diluted with ethanol to reach an absorbance of 0,700
+ 0,05 at 734 nm for measurement. The assay was conducted on 100 pL of the tarhana chips sample
extract and 2400 pL of ABTSe+ solution was mixed for 30 sec; the absorbance was measured
immediately at 734 nm after 10 min, against ethanol with spectrophotometer (UV-1800, Shimadzu,
Japan). The results were calculated as micromoles of trolox per g of sample by means of a curve for
Trolox (1-100 ppm) [19].

1.3. Colour measurement of Tarhana chips

A Hunter calorimeter (Konica Minolta, Chroma Metter CR-5, Japan) was used for color measurement
and were calibrated using white calibration plate immediately before the study. The lightness (L*
value), redness (a* value) and yellowness (b* value) of Tarhana chips were determined into a petri
dish. Eight readings were taken per sample and they were averaged.

1.4. Microbiological analysis of Tarhana chips

Tarhana chips samples were analyzed for total aerobic mesophilic bacteria (TAMB), Lactobacillus
spp., total coliform group bacteria and yeast-mould as described by [20].

1.5. Statistical Analyses
The data obtained from two trials were analysed statistically using the analysis of variance (ANOVA)
of SPSS program (SPSS package program, version 9.0, SPSS Inc. USA). Different groups were

statistically defined by Duncan's multiple range tests. The obtained results were considered significant
at p <0.05.

498



Sahingil. / Eskisehir Tech. Univ. J. of Sci. and Technology A — Appl. Sci. and Eng. 20 (4) — 2019
2. RESULTS AND DISCUSSION

Table 1 presents chemical composition properties of the all samples. The chemical composition of the
samples was determined as: the crude protein, the ash and salt contents of the dried Tarhana were
found to be 10,62% and 14,0%, 1,25% and 2,65, 0,65% and 0,82%, respectively. Also, it was
determined to moisture 6,85% and 7,30%, pH 3,22-3,82. Dayisoylu et al. [21] reported that the same
levels of moisture was determined in the samples to Maras tarhana. The moisture contents of Tarhana
samples were determined as 7,34% [9] and 9,35% [22].

Protein content of Tarhana chips determined 10,62% and 14,0% respectively as shown in Table 1. It
was reported that protein content of corn tortilla chips was 9,1 g/100 g indicating that Tarhana chips
had higher protein than corn tortilla chips (12,0 g/100 g) [23]. These results are similar to those
reported by [6,7-24]. The moisture and protein contents determined as 8,6 and 11,5%, 10,4 and 13,6%,
respectively. The product, tarhana chips, offers and advantageous possibilities as an increased nutritive
value or high-protein enriched food as reported by [24].

Table 1 presents the antioxidant capacity of tarhana samples. DPPH and ABTS* values of tarhana
samples extracts were significantly different in control and tarhana samples fermented with Kefir.
These results indicated that the control tarhana chips samples (0,47+0,51 pmol/g TE) had significantly
(P<0.05) lower antioxidant capacity than the fermented with kefir (0,67+0,02 umol/g TE) samples.

Table 1. Chemical composition and antioxidant capacity of Tarhana chips, yogurt and kefir samples

Chemical Properties KT YT Ps
Moisture (%) 7,30+0,01 6,85+0,00 NS
Ash (%) 1,25+0,02 2,65+0,03 *

Crude Protein (%) 14,00+0,01 10,62+0,01

pH 3,69+0,02 3,94+0,03 NS
*L 78,12 0,03 80,11 £ 0,01 NS
*a 4,52 +0,11 4,59+0,08 NS
*b 28,01+0,01 27,85+0,01 NS
ABTS (umol TE/ g) 0,83+0,28 0,710,32 *

DPPH ( umol TE/ g) 0,67+0,02 0,47+0,51 faied
Chemical Properties K Y Ps
Crude Protein (%) 4,20+0,11 3,80+0,07 NS
pH 4,60+0,02 4,64+0,03 NS
*L 98,12 +0,23 97,40 £ 0,01 NS
*a -1,78 £ 0,00 -1,89+0,01 NS
*b 8,68+0,05 7,51+0,01 *

ABTS (umol TE/ g) 1,61+0,08 1,56+0,01 *

DPPH ( pmol TE/ g) 6,99+0,61 6,17+0,06 *

*P<0,05; **P<0,01;,NS: No signifigant s: sample Y: yogurt, K: kefir ; YT: control, KT: fermented with kefir

The ABTS values of extracts were significantly different in YT sample and KT samples fermented
with kefir. The previous study show that DPPH radical scavenger activity were 0,8390 umol/TE g and
1,5182 umol/TE g at some tarhana samples of home type produced in Maras and Antep region [32].

L* values in tarhana samples determined 78,12 and 80,11 (P<0.05). Redness (a *) values of fermented
tarhana chips kefir and yoghurt fermented p samples were 4,52 + 0,11 and 4,59 + 0,08, respectively,
while the values of yellowness (b *) were determined as 28,01 + 0,01 and 27,85 + 0,01, respectively.
No significant differences were observed in a* or b* values between the samples, fermented kefir or
control (P>0.05). The same results were observed by [25]. In other study, It was investigated some
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physicochemical properties of 40 different house type tarhanas chips in Kahramanmaras. According to
the results of color values between L * 55.25-81.41 and between a * 2,26-13,9 and between b * 21,73
32,09 [31]. In another study, results related to color characteristics L* 78,6, a* 0,0 and b* 15,5 [32].

The basic microbiological data for tarhana chips samples, yogurt and kefir are shown in Table 2. None
of the samples contained coliform group bacteria and mould. In the tarhana chips, count for
Lactobacillus spp. and total mesophilic aerobic bacteria determined 8,47 -8,94 log cfu/g and 7,43-7,95
log cfu/g, respectively. The total amount of yeast was determined as 6,89 log cfu / g in the tarhana chips
samples fermented with kefir, whereas no yeast was detected in control samples fermented with yogurt.

The lactic acid bacteria and yeasts included in kefir and yogurt-like dairy products are responsible for
the taste of tarhana by playing an important role in the production of lactic acid, ethanol, carbon
dioxide and some organic compounds [6]. Due to lower levels of pH (~4.30) and moisture content (6,00
8,85%), tarhana is an unfavorable environment for pathogens and spoilage microorganisms. Kefir
grain has a very complex microbial flora. Grain flora passes through the product during kefir
production and creates unique flavor and aroma of kefir, affecting the product texture. Kefir is a product
made up of lactic acid and yeast fermentation, which is separated from other fermented dairy products.

Table 2. Microbiological Properties of Tarhana chips samples and yogurt/kefir

Microbiological Properties (log cfu/g) KT YT K Y Ps
Total coliform ND ND ND ND NS
Total mesophilic aerobic bacteria 7,95+0,31  7,43+0,01 7,41+0,01 7,81+0,01 NS
Lactobacillus spp. 8,94+0,11  8,47+0,63 8,31+0,13 6,90+0,06 **
Total Yeast 6,89+0,24 ND 5,56+0,08 ND falakel
Total Mould ND ND ND ND NS

*P<0.05; **P<0.01; ***P<0.001; NS: No signifigant s: sample K: kefir; YT: control, KT: tarhana chips fermented with kefir

Some studies on kefir have reported that contents of yeast from 5-8 log cfu/g [26,27]. Seydim [28]
found kefir yeast content to be 6,56 log cfu/ml. Giizel-Seydim et al. [29] found that the number of
lactococci, lactobacilli and yeasts in Turkish kefir grain was 9,05; 8.87 and 6,55 log cfu / ml,
respectively. The results showed that kefir addition in tarhana formulation exhibited was significant
for yeast presence (P<0.05) (Table 2).

3. CONCLUSION

This study indicated that the addition of yoghurt and kefir significantly affects the microbiological
properties and antioxidant levels of tarhana chips.

These results indicated that the control samples had significantly (P<0.05) lower antioxidant capacity
than the fermented with kefir samples. For this reason, the use of kefir instead of yoghurt in the
production of tarhana chips will increase the antioxidant activity and will make a significant
contribution to the nutritive and functional value of the tarhana chips in human nutrition. The results
confirmed that kefir is a suitable ingredient for tarhana chips production. Kefir had some improving
effects on nutritional and functional properties of tarhana.
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