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Salgam (Shalgam) beverage, which is manufactured by lactic acid-ethanol fermentation, takes its
name from turnip radish and its purple-reddish colour from purple carrot, is a drink with certain
turbidity and sour taste. This research was carried out to determine the effect of using an
autochthonous starter culture and purple carrot size in salgam production. For this purpose, with the
direct production process, purple carrot in two different sizes (4 cm horizontally cut purple carrot
or 12 cm vertically cut purple carrot) and salgam with the addition of 3% L. plantarum was
produced. The added starter culture enabled the fermentation to start quickly and the maximum total
acidity and LAB count was reached earlier. Besides, the addition of starter culture significantly
affected the overall composition of salgam. In the production of shalgam beverage, the use of
horizontally cut purple carrot and L. plantarum as an autochthonous starter culture can be
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Introduction

Fermentation, one of the oldest ways to preserve raw
foods with low shelf life, is a low-energy preservation
method and one of the most important technologies in food
manufacture (Mishra et al., 2017; Veiga et al., 2019; Ignat
et al., 2020). However, it is the simplest, cheapest, most
economical and reliable way to increase the nutritional
value, functional properties, durability and sensory
properties of food-beverages (Blandino et al., 2003;
Baschali et al., 2017). Therefore, fermented foods and
beverages universally play a very important role in people's
diet due to their positive impacts on health (Naidu et al.,
1999; Garcia et al., 2020). Lots of research has been done
on important internationally recognized industrial
fermented products such as cheese, pickles, olives, wine
and beer (Tangiiler and Agirman, 2020; Baschali et al.,
2017). However, although the number of studies on local
products has started to increase recently, there is still a lot
of research to be done. There are various traditional
fermented beverages in Turkey such as ayran (Koksoy and
Kilig, 2004), boza (bousa, bozas, busa, busaa), salgam
(fermented carrot juice), hardaliye and gilaburu (gilaboru,
gileboru, gileburu, gulebru, girebolu) (Kabak and Dobson,
2011).
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Salgam, one of these products, is produced by using
basic raw materials such as purple (black) carrots
(anthocyanin category, “Daucus carota ssp. sativus var.
atrorubens Alef.”) as well as setic (crushed wheat, bulgur
flour), turnip radish (“Brassica rapa L.”), rock-salt and
potable water. Shalgam is a fermented beverage with a
turbid and sour taste, which is obtained by mixing the raw
materials specified following the technique and leaving
them to fermentation. This beverage is extensively
produced and consumed in the cities of Adana, Hatay and
Mersin and the districts, villages and towns of these cities.
In recent years, especially in large cities such as Istanbul,
Ankara, Konya and Izmir and also it has become popular
in all of Turkey (Tangiiler and Erten, 2012; Altay et al.,
2013; Tangiiler et al., 2020).

Salgam is a small-scale product that is produced at home,
even if it used to be and partially today. However, with the
recent increase in consumption, commercial production has
become an important industrial product. With this increase,
the consumption amount reached at least the level of other
beverages. The most important reason for this is that salgam
can be consumed in harmony with local foods (such as
Adana kebab, lahmacun, cabbage pickles, various pitas and
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meatballs) and beverages (such as Raki) and complement
them in terms of taste (Erten et al., 2008; Kabak and Dobson
2011; Tangiiler and Agirman, 2020).

There is no standard production process known and
currently used in Turkey in the production of salgam, and
the production carried out on an industrial scale varies from
company to company (Erten et al., 2008; Tangiiler, 2010).
However, two different processes are used in the
production. The first, and more often preferred, of these is
the traditional (two-step) process. In this process, setic,
bread yeast or sourdough and salt are brought to a dough
consistency with a sufficient amount of potable water. The
dough obtained is left to the lactic acid fermentation for at
least 3 days. At the end of fermentation, the fermented pulp
is extracted with water and the extract containing a
significant amount of lactic acid bacteria (LAB) is used to
start the carrot (basic) fermentation, also is called the
second fermentation. In the second fermentation, at least
15% of the main raw material (purple carrots), as well as
rock salt and water, are used. On the other hand, although
it gives the salgam its name, it is not generally used in
turnip radish production. However, if it can be obtained in
some productions or if desired, cleaned and sliced turnip
radish are also used. The second method used in production
is the direct (direct or slow) production of salgam. The
main difference from the traditional process is that dough
fermentation is not utilized. All raw ingredients to be
utilized in manufacture are transferred to the tank and the
necessary amount of water is added and the main (carrot)
is left to fermentation to produce salgam (Erten and
Tangiiler, 2012; Tangiiler and Erten, 2013; Tangiiler and
Agirman, 2020).

Unfortunately, there is no use of any starter culture
isolated from salgam or other media in the salgam
production (Tangiiler et al., 2020). Although LAB such as
Lactobacillus (L.) plantarum as well as yeast
(Saccharomyces, S., cerevisiae etc.) Are present and
effective in salgam fermentation, it is generally known as
a lactic acid fermentation product (Canbas and Fenercioglu
1984; Cakir, 2011; Bircan, 2013). In the studies carried out,
the bacteria that are frequently isolated and identified from
salgam are L. plantarum, L. fermentum and L. paracasei
(Arici, 2004; Erginkaya and Hammes, 1992; Tangiiler and
Erten, 2013). However, in a study carried out, it was
reported that L. plantarum was the most isolated LAB in
salgam produced in the laboratory by traditional process or
direct process and salgam supplied from companies
producing industrial scale (Tangiiler, 2010). Therefore, L.
plantarum (Barath et al., 1999; Tangiiler, 2010), which is
LAB resistant to high acidity and which is frequently used
in vegetable fermentation, was preferred as the starter
culture to be used in this study.

Besides, some producers use purple carrot in different
ways in the production of salgam. Some producers use it in
fermentation by cutting vertically and the fermented
carrots obtained at the end of fermentation (named as grain,
grain in Adana and nearby regions) are served to
consumers as in open (without bottle) the salgam.
Therefore, the size of the carrot, another important
parameter in the salgam production, was evaluated within
the scope of this study. As a result, the research aims to
determine the impact of adding different sizes of purple
carrots in the salgam production using L. plantarum.

Material and Method

Material

Among the raw materials utilized in the manufacture of
salgam, purple carrot, setic and rock salt were obtained
from the Igenbilir Hacimin Salgami company. While total
sugar in purple carrot was determined as 7.38 g/100 g and
titratable acidity as 2.26 g/100 g (as lactic acid), these
values were determined as 2.36 g/100 g and 1.6 g/100g,
respectively, in setic. On the other hand, bread yeast was
purchased from the local market and turnip radish was
purchased from a vegetable market (Adana, Turkey).

As an autochthonous starter culture, in the study
conducted by Tangiiler (2010) L. plantarum isolated from
salgam was used. For this purpose, L. plantarum was
obtained as a single colony on MRS agar medium (Merck,
Darmstadt, Germany). It was taken from this single colony
and again planted in MRS agar and two colonies were
taken and inoculated into 500 mL flasks containing 400 mL
pasteurized carrot juice. After 2 days of incubation at 25°C,
pure L. plantarum culture was taken at a rate of 3% (v/v)
and transferred to glass carboys.

Method

Purple carrots supplied from the supplier company to
produce salgam were brought to “the Industrial
Microbiology Laboratory of Cukurova University Food
Engineering Department (Adana, Turkey)” and sorted into 2
groups. Purple carrots below 12 cm were included in the first
group and long purple carrots required for vertical cutting
were included in the second group. Purple carrots in the first
group were cut into 4 cm. The purple carrots in the second
group were first cut to 12 cm in size and divided vertically
into two. Turnip radishes were similarly brought to the
laboratory, sorted and cut into thin slices. The production
was carried out with the direct production process (Figure
1). The trial pattern is planned as follows. S1 (4 cm
horizontally cut purple carrot + 30 ml/L L. plantarum), S2
(12 cm vertically cut purple carrot + 30 ml/L L. plantarum),
K (Control, 75 g/L horizontally cut purple carrot 4 cm in
size) + 75 g/L purple carrot 12 cm vertically cut).

| Setic || Bakers yeast || Rock salt ” Tumip radish |

| 10 liter glass carboy |
I
1

Classification /
Sizing
4 em purple 12 cm vertical 4 cm horizontal and 12 Chopping
horizontal carrot purpls carrot cm vertical purple carrot
1 1
L. plavtarum L. plantarum No L. plantarum
| udzﬁ.tfan
| waer |
Basic fermentation
Shalgam beverage

Figure 1. Direct (without fermentation of dough) salgam
production process (Erten et al., 2008)

For the production of salgam beverage, 30 g/L cetic, 12
g/L rock-salt, 10 g/L thinly cut turnip radish and directly 2
g/L baker's yeast and 30 ml/L autochthonous starter culture
(L. plantarum) were added to 10-litre glass carboys (Figure
1). Also, 150 g/L of the horizontally cut purple carrots (S1)
of 4 cm or the vertical cut purple carrots (S2) of 12 cm was
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added to the tank. The trial without L. plantarum was used
as a control (75 g/L purple carrots 4 cm horizontally cut +
75 g/L purple carrots 12 cm longitudinally cut. After the
addition of raw materials, the glass carboy was completed
with drinkable water and left to fermentation in the
fermentation room at 25°C. Trials for the manufacture of
salgam were established in two parallel and the progress of
the fermentation was followed by the acidity analysis.

Microbiological Analysis

The samples of salgam were taken from the middle of
the glass jar and consecutive dilutions were arranged in
dilution liquid (0.85% w/v). Microbiological analyzes
were performed using these dilutions. Plate count agar
(Merck, Darmstadt, Germany) utilized for enumeration of
total mesophilic aerobic bacteria at 30°C (Halkman, 2005),
de Man Ragosa Sharpe (MRS, Merck, Darmstadt,
Germany) agar was used for the count of LAB at 30°C is,
violet red agar (Merck, Darmstadt, Germany) was used for
count of coliform bacteria even at 30°C (Gassem, 2002;
Halkman, 2005). Besides, total yeast count was determined
using malt extract agar (Merck, Darmstadt, Germany) at
25°C. (Halkman, 2005).

General Analysis

Dry matter, ash, titratable acidity and total sugar were
determined in purple carrots and set used for the salgam
production. Dry matter (g/L), ash (g/L), pH, titratable
acidity (g/L, expressed as lactic acid), volatile acidity (g/L,
expressed as acetic acid), total sugar (mg/L), salt (g/L),
total phenol (OY2g) and anthocyanin (mg/L) were
determined in the salgam beverages. Dry matter, ash, pH
and total acidity determinations in the samples were
determined according to AOAC (1990). Total acidities
were assigned by using N/10 sodium hydroxide and the
results are given in terms of lactic acid (Tangiiler, 2010).
The salt determination was obtained by titration method
with N/10 silver nitrate solution (Aktan et al., 1998) and
total sugar values were determined using the method
reported by researchers such as Catley (1988) and Amrane
and Prigent (1996). The determination of volatile acid was
determined according to the steam distillation method
(Ough and Amerine, 1988; AOAC, 1990). To determine
total phenol results, each beverage produced were first
clarified by centrifugation and the OY 280 value was
determined using spectrophotometer cuvettes. The results
are given as index OY2g (Ribereau-Gayon et al., 2006).
The different pH method was used for total anthocyanin
analysis. The samples clarified by centrifugation were
mixed with pH: 4.5 and pH: 1 buffer solutions and
absorbance values were determined at 510 nm and 700 nm
in the spectrophotometer. The total anthocyanin value was
given in terms of cyanidin-3-glycoside (Wrolstad, 1976).
Production trials and analyzes were carried out in two
parallel.

Statistical Analysis

The obtained data were evaluated according to a one-
way analysis of variance and Duncan multiple comparison
tests was applied to determine the difference between
groups. The t-test was used to compare pairs of groups
(n=2). For this purpose, the SPSS 18.0 Statistical Package
Program was used.

Result and Discussion

Titratable Acidity-pH Change During Fermentation

Variation of titratable acidity and pH during
fermentation carried out to produce salgam beverage is
given in Figure 2.
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Figure 2. Process of fermentation during salgam

production
--o--: K, titratable acidity, --m--: K, pH, --A--: S1, titratable acidity, -- A -
-: 81, pH, --o--: S2, titratable acidity, --e--; S2, pH

As can be seen from the Figure, the titratable acidity
values at the beginning of the fermentation are 0.44 g/L and
the pH values vary between 6.02 and 6.15. With the start
of fermentation, the experiments in which L. plantarum
culture was added increased rapidly until the 6th day and
then the increase rate decreased. However, a slower
increase was observed with the start of fermentation in the
control sample compared to the experiments using L.
plantarum culture. A similar difference was also observed
in the pH value. In the experiments using L. plantarum, the
decrease in pH value was faster. The most important reason
for this is thought to be L. plantarum added to the medium
at the beginning of fermentation. At the end of
fermentation, the highest total acidity in terms of lactic acid
was obtained with 6.55 g/L in the S1 experiment, while the
lowest value was determined with 6.16 g/L in the control
experiment. On the other hand, the highest pH was
obtained in the control trial with 3.40 and the lowest in the
S1 trial with pH 3.37.

According to the TS 11149 standard in Turkey, it is
reported that the amount of titratable acid (as lactic acid) in
salgam should be 6 g/L or higher per litre of the product,
and the pH value should be between 3.3-3.8. (TSE, 2003).
Therefore, it can be stated that turnip drinks in different
sizes produced in the laboratory with L. plantarum and
without L. plantarum comply with TSE (2003) standards.
On the other hand, statistically, the difference between
samples in terms of total acidity and pH was found to be
significant (Table 1) (P<0.05).

At the beginning of fermentation, pH values were
determined between 3.16-5.9 and total acidity values
between 0.2-2.4 g/L in salgams produced by the traditional
method. In addition, at the end of fermentation, pH values
were found between 3.28-3.67 and total acidity values were
between 6.67-7.45 g/L (Canbag ve Deryaoglu, 1993; Arict;
2004; lyicinar, 2007; Giines, 2008; Tangiiler, 2010;
Cankaya, 2018). However, Utus (2008) found pH values
between 6.05-6.27 and total acidity amounts between 0.48-
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0.6 g/L at the beginning of fermentation in her study in
which she investigated the impact of different purple carrot
sizes on some characteristics of salgams manufactured by
traditional process. Besides, at the end of fermentation, it
has determined between 3.45-3.53 and 7.15-7.75 ¢/L,
respectively.

In a study made by Tangiiler (2010) using different
production methods and autochthonous starter culture, the
pH value at the beginning of fermentation in salgams was
determined between 4.07 and 5.46 and the total acid
amount between 0.73-2.28 g/L. Also, it was determined
between 3.42-3.55 and 6.33-9.22 g/L at the end of
fermentation, respectively. On the other hand, he reported
that the lowest total acidity was obtained in the direct
manufacturing process. Besides, it has been reported that
pH values at the beginning of fermentation are between
2.76-7.75 and total acidity values are between 0.1-6.13 g/L
in studies conducted with the direct production process.
Moreover, at the end of fermentation, these values have
been reported to be between 3.36-3.46 and 6.83-7.25 g/L,
respectively (Tangiiler, 2010; Cankaya, 2018).

While the data obtained in the study carried out are
generally compatible with previous studies (Tangiiler, 2010;
Cankaya, 2018) on the direct production process, it is lower
than the values determined in the salgams obtained in the
trials performed using the traditional process. The most
important reason for this is thought to be the dough
fermentation performed in the traditional process. However,
the addition of starter culture causes a significant increase in
total acidity, while the size of carrots used causes a slight
change. Beverages produced with horizontally cut carrots
were found to have a slightly higher acidity.

Changes in Microorganisms During Fermentation

The Count of Lactic Acid Bacteria

LAB is of great importance in terms of food and
beverage technology. Fermented milk products, fermented
herbal products, cereal products, meat products as well as
many foods or beverages such as wine, beer, fish sauce
have positive effects on the production and enhancement
of their durability (Caplice and Fitzgerald, 1999; Blandio
et al., 2003). Among the LAB that is effective in the
fermentation of various herbal products, those belonging to
the Lactobacillus genus, which has the largest group, have
an important place. Especially L. plantarum is among the
bacteria that are effective in vegetable fermentation, are
industrially very important and resistant to high acidity and
generally become dominant during fermentation and
terminate the fermentation (Tangiiler, 2010). The change
in the number of LABs during the production of salgam is
given in Figure 3.

As can be seen from Figure 3, the number of LAB at
the beginning of fermentation varies between 6.9 and 7.6
log CFU/mL. With the onset of fermentation, a rapid
increase was observed in the experiments with L.
plantarum until the fourth day, and they reached the levels
of 8.4 log CFU/mL in the S1 trial and 8.2 log CFU/mL in
the S2 trial. In contrast, a slight lag phase was observed in
the control trial, and then LAB numbers increased until the
fifth day. On the other hand, in all trials, LAB numbers
decreased after reaching the maximum level and were
determined between 6.9 log CFU/mL and 7.21 log
CFU/mL at the end of fermentation.

Tangiiler (2010) determined the number of LAB at the
beginning of fermentation between 3.3-6.3 log CFU/mL,
and at the end of fermentation between 5.5-7.7 log CFU/mL
in salgams procured by direct production processes.
Moreover, in salgams produced under laboratory conditions,
7.71 log CFU/mL at the beginning and 7.4 log CFU/mL at
the end. In the study conducted by Cankaya (2018), it was
reported that it was between 5.65-7.19 log CFU/mL at the
beginning of fermentation and between 7.63 and 8.33 log
CFU/mL at the end of fermentation. On the other hand, in
other studies conducted on salgam using traditional
processes, the LAB number was found between 3.32-9.19
log CFU/mL before fermentation and between 2.18-8.95 log
CFU/mL after fermentation (Giines, 2008; Oztiirk, 2009;
Cakir, 2011; Agirman, 2014; Gok, 2017). The LAB numbers
obtained in the trial carried out are generally compatible with
the values reported by the previous researchers (Giines,
2008; Oztiirk, 2009; Cakir, 2011; Agirman, 2014; Gok,
2017), and there is a very slight elevation only in the S2 trial.

The Count of Total Mesophilic Aerobic Bacteria

Total mesophilic aerobic bacteria numbers are a
significant criterion that is frequently evaluated as it is a
criterion used as an indicator for microbial quality in foods.
It is one of the indicators of compliance with hygienic
conditions especially in production, storage and
transportation (Dogan and Tiikel, 2000). The change in the
total number of mesophilic aerobic bacteria during the
manufacture of salgam is given in Figure 4.

With the onset of fermentation, there was a rapid rise in
the total number of mesophilic aerobic bacteria, and after
reaching the maximum levels on the fourth day (S1 on the
fifth day), it decreased over time. It was determined between
6.1 (S1) and 6.6 (K) log CFU/mL at the end of fermentation.
According to the TS 11149 standard, it is reported that the
total number of mesophilic aerobic bacteria in salgams
should be between 4.0-5.0 log CFU/mL (TSE, 2003). It has
been reported that the total humber of mesophilic aerobic
bacteria in salgams produced by the direct production
process is between 6.5-7.2 log CFU/mL at the beginning of
fermentation and between 7.0-8.31 log CFU/mL at the end
of fermentation (Tangiiler, 2010; Cankaya, 2018). While the
data obtained in the study performed is higher than TSE
(2003), it is compatible with the values reported by Tangiiler
(2010) and Cankaya (2018).

The Count of Total Yeast

Yeasts are eukaryotic creatures that are widely found in
nature and are important because they are effective in the
fermentation of various fermented food and beverages
(Tangiiler, 2010). The change in the total number of yeast
during the production of salgam is given in Figure 5. As can
be seen from the figure, the total yeast number determined
at close values at the beginning of fermentation and between
7.6 and 7.7 log CFU/mL increased over time. And then
decreased rapidly after reaching the maximum number in all
trials. At the end of fermentation, the total yeast number was
determined between 6.05-6.54 log CFU/mL.

Tangiiler (2010) determined the number of LAB at the
beginning of fermentation between 5.6-7.2 log CFU/mL
and, 6.2-6.3 log CFU/mL at the end of the fermentation for
salgams procured by direct production processes. Besides,
in the study conducted by Cankaya (2018), it was reported
that it was between 6.0-6.86 log CFU/mL at the beginning
of fermentation and between 6.86 and 8.04 log CFU/mL at
the end of fermentation.
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On the other hand, in other studies conducted on salgam
using traditional processes, total yeast counts were found
between 5.5-7.6 log CFU/mL in ready-to-eat products
(Ozhan, 2000; Aydar, 2003; Giines, 2008; Utus, 2008). The
data obtained in the study we conducted with the total
number of yeasts determined in the beverages obtained in
the studies conducted with both direct and traditional
processes regarding the salgam are generally compatible.
However, the values are given by Cankaya (2018)
regarding the onset of fermentation are lower than the data
obtained in this study.

Coliform Bacteria

The determination of coliform bacteria in salgams was
also carried out. Coliforms can be found in most foods and
beverages. The presence of coliforms in food and
beverages is an important indicator of poor and inadequate
hygiene/sanitation and pasteurization conditions, and re-

contamination after production and heat treatment (Cakar,
2000; Dogan et al., 2001).

In the study performed, the number of coliform bacteria
was determined between 3.67-3.76 log CFU/mL and
decreased with increasing acidity. Coliforms could not be
isolated from the environment on the fourth day of
fermentation in the samples with starter culture added, and
on the fifth day of fermentation in the control.

Similarly, Cankaya (2018) reported that the number of
coliform bacteria, which was between 3.12-3.42 log
CFU/mL at the beginning of fermentation, decreased over
time in beverages produced by the direct process and, no
samples were found at the end of the 8th day of
fermentation. Tangiiler (2010) determined that the number
of coliform bacteria in salgams produced industrially by
the direct process is between 2.5-3.1 log CFU/mL at the
beginning of fermentation and between 1.2-2.2 log
CFU/mL at the end of fermentation. In the same study, he
produced salgams with different methods and reported that
it was initially between 2.04 log CFU/mL and 5.07 log
CFU/mL, and again decreased over time during
fermentation. He also reported that salgams produced by
the direct process could not be isolated from the
fermentation medium after the seventh day. The data
obtained in this conducted study are following the values
reported in previous studies and are different from those
determined by Tangiiler (2010) in samples taken from
different companies.

The General Composition of Salgams

The composition of the salgams produced by the direct
production process and the addition of starter culture with
the addition of different sizes of carrots are given in Table 1.

Dry matter and ash contents of salgam samples were
determined between 21.4-24.7 g¢/L and 12-13.1 g/L,
respectively. While the highest dry matter and ash were
determined in the experiments with vertical cut purple
carrot added, the lowest values were found in the control
samples. It was found that the size of purple carrot and the
use of starter in the production of salgam caused an
increase in dry matter and ash content and were also
statistically significant (P<0,05). In studies conducted on
shalgam beverage with different methods, the dry matter
amount was determined between 16.9-37 g/L and the ash
amount between 8.5-22.3 g/L (Canbas and Fenercioglu,
1984; Deryaoglu, 1990; Ozler, 1995; Yener, 1997;
Miigoglu, 2004; Nesanir, 2004; Erten et al., 2008; Giines,
2008; Agirman, 2014; Gok, 2017).

LAB, which is effective in salgam fermentation, is
divided into two groups, which are homo-fermentative and
hetero-fermentative LAB. Homo-fermentative LAB forms
lactic acid at a high rate due to their metabolism, while
hetero-fermentative LAB forms volatile acids such as
acetic and propionic acid as well as lactic acid (Utus 2008;
Tangiiler, 2010). The amount of volatile acid in the salgam
samples varies between 0.69-0.83 g/L and it is seen that it
increases with purple carrots used horizontally (Table 1).
However, it can be said that the use of autochthonous
starter culture increases the amount of volatile acid. The
size of the purple carrot used and the use of starter are
statistically significant at a 5% significance level in terms
of volatile acid. According to the TS 11149 standard, it is
reported that the amount of volatile acid in ready-to-eat
salgams should be between 0.7-1.2 g/L (TSE, 2003).
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Table 1. General Composition of Shalgams

General composition K S1 S2 Level of Importance
Dry matter (g/L) 21.445+1.4 22.93%1.4 24.73%£0.8 *
Ash (g/L) 12.020+0.1 12.98%:0.3 13.06%0.0 *
Titratabe acidity (g/L)? 6.16%+0.2 6.55%+0.1 6.292+0.1 *
pH 3.402 3.372 3.392 *
Volatile acidity (g/L)° 0.69%£0.1 0.832 0.742 *
Total sugar (mg/L) 7512140 539°+160 538°+76 *
Salt (g/L) 10.04%£0.3 10.722:0.8 10.67%£0.3 *
Total phenol (OY 280) 21.17%2 19.49%+3 19.96%+3 *
Total anthocyanin (mg/L) 133°+4 1712422 161%+14 *

The difference between values shown by different letters on the same row is statistically significant (P<0.05), In terms of lactic acid, ® in terms of acetic acid

Therefore, the values determined in the study are
generally compatible with those reported in the standard
and previous studies (Utus, 2008; Tangiiler, 2010).
However, it is higher than the values (0.31-0.39 ¢/L)
reported by Agirman (2014).

As can be seen from Table 1, the total amount of sugar
and salt in salgams were found between 538-751 mg/L and
10-11 g/L, respectively. Moreover, in the analysis of
variance, a statistically significant difference was found
between the samples in terms of total sugar and salt
amounts at a 5% significance level (P>0.05). In studies
conducted on shalgam beverage with different methods,
the total sugar content was found to be between 0.09-0.99
g/L (Utus, 2008; Giines, 2008; Tangiiler, 2010; Agirman,
2014) and the salt amount between 8.2-20.90 g/L
(Deryaoglu, 1990; Ozler, 1995; Yener, 1997; Ozhan, 2000;
Glines, 2008; Agirman, 2014; Gok, 2017). Cankaya (2018)
reported that the total sugar amount in salgams was higher
(between 4.85-5.64 g/L) in a study conducted with the
direct production process at different temperatures. It has
been reported that the reason for this is the premature
termination of fermentation. However, the data obtained in
this study were found to be compatible with the other
studies mentioned above.

Generally, a healthy adult needs 10 to 20 grams of salt
per day. If it is not taken from other sources, consuming a
glass (approximately 200 mL) of salgam daily will provide
a significant portion of the salt needed. Otherwise, health
problems may likely occur due to the high salt content of
this product as a result of the high consumption of salgam
along with other sources (Sencer, 1983; Tangiiler, 2010).
For this reason, it should be consumed carefully and studies
are carried out to reduce the amount of salt in the salgam
(Agirman, 2014).

Total phenols are compounds found in very low
amounts in various fruits/vegetables, and they contain
compounds such as phenol acids, flavonoids, tannins and
anthocyanins. Anthocyanins, which are soluble natural
colour pigments, are present in abundant amounts in black
carrots (Ribéreau-Gayon et al., 2006) and give the salgam
its distinctive red colour (Canbas and Deryaoglu, 1993;
Erten et al., 2008).

Total phenol (OY2s0) was determined the most in the
control sample (21.2), while the lowest was determined in
the sample (19.5) in which purple carrot was added. In
contrast, the total amount of anthocyanin in terms of
cyanidin-3-glycoside was found to be the highest 171 mg/L
in the horizontal cut purple carrot added sample and the
lowest 133 mg/L in the control sample. The effects of L.
plantarum addition and purple carrot size on total phenol

and total anthocyanin amounts were found to be
statistically significant. In previous studies in salgams,
total phenol (OY280) was determined between 20.7-36.4
and anthocyanin amounts between 88.3-238 mg/L
(Nesanir, 2004; Giines, 2008; Utus, 2008; Agirman, 2014).
The data obtained in the study performed are consistent
with previous studies except for the S1 sample (amount of
anthocyanin).

The important results obtained in this study, which
examined the effect of L. plantarum and different size
purple carrot quality on the quality of turnip drink, can be
expressed as follows. In the experiments performed using
a starter culture, it was determined that LAB adapted to the
environment more easily, started fermentation rapidly and
increased total acidity rapidly.

However, there are no significant differences between
the use of 4 cm horizontal and 12 cm vertical cut purple
carrots. However, it can be said that the use of horizontally
cut carrots is more important, especially in terms of total
acidity. In conclusion, the use of horizontally cut purple
carrots in shalgam beverage production and L. plantarum
as an autochthonous starter is recommended, but more
detailed studies are required on this subject.
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