Turkish Journal of Agriculture - Food Science and Technology, 8(6): 1266-1271, 2020

DOI: https://doi.org/10.24925/turjaf.v8i6.1266-1271.3266

> ) e
l‘UR\f,\l‘

Turkish Journal of Agriculture - Food Science and Technology

Available online, ISSN: 2148-127X

| www.agrifoodscience.com |  Turkish Science and Technology

Problems, Suggestions and Last Trends Related to Salgam Beverage which is
Traditional Product of Turkey

Hasan Tangiiler2”, Selin Ozge Din¢?, Sermet Can Beylikci?®

'Food Engineering Department,
2Food Engineering Department,
“Corresponding author

University of Nigde Omer Halisdemir, 51245 Nigde, Turkey
Manisa Celal Bayar University, 45140 Manisa, Turkey

ARTICLE INFO

ABSTRACT

Review Article

Received : 24/12/2019
Accepted : 15/06/2020

Keywords:

Salgam (shalgam) beverage
Daucus carota

Production method

Turkish traditional foods
Purple carrot beverage

Salgam (Salgam, shalgam) is our conventional fermented purple carrot beverage. Purple carrot
(Daucus carota) is the basic raw material, and other raw materials used in the production are
sourdough/ bakers’ yeast, salt (rock), bulgur flour and/or turnip (Brassica rapa L.). There are two
fermentations that occur due to microorganisms (lactic-acid bacteria and yeast) that are effective
during production; primarily lactic-acid fermentation and ethyl alcohol fermentation. It is very
popular in our country, especially southerly cities of Turkey. Although shalgam is mostly produced
and consumed in Mersin/icel, Osmaniye, Hatay-Antakya and Kahramanmaras cities, the most known
and loved city is the Adana. Lately, it has begun to be consumed almost every parts of Turkey. In
addition, it is sold in the cities where the densities of the Turks in Europe. The aim of this review
article is to give information about the production methods of salgam, scientific studies and recent
trends, problems related to salgam and solutions.
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Uretim yéntemi

Tiirk geleneksel icecegi
Mor havug igecegi

Salgam geleneksel fermente mor havug icecegimizdir. Mor havug (Daucus carota) salgam iiretiminde
temel hammadde olup, iiretimde kullanilan diger hammaddeler eksi hamur/ekmek mayasi, kaya tuzu,
bulgur unu ve/veya salgam turbudur (Brassica rapa L.). Uretim srasinda etkili olan
mikroorganizmalara (laktik asit bakterileri ve maya) bagli olarak etkili olan iki fermantasyon vardir;
oncelikle laktik asit fermantasyonu ve etil alkol fermantasyonu. Salgam iilkemizde, ozellikle
Tiirkiye'nin giiney illerinde ¢ok popiilerdir. Cogunlukla Mersin/icel, Osmaniye, Hatay-Antakya ve
Kahramanmaras sehirlerinde iiretilip tiiketilmesine ragmen, salgamin en bilindigi ve en sevildigi sehir
Adana'dir. Son zamanlarda, Tiirkiye'nin hemen her yerinde tiiketilmeye baslanan salgam ayrica,
Tiirklerin Avrupa’da yogun olarak yasadigi sehirlerde de satilmaktadir. Bu derlemenin amaci, salgam
iiretim yontemlerini, salgam ile ilgili bilimsel ¢aligmalar1 ve son yillardaki egilimleri ve salgamla ilgili
problemler ve ¢dziim Onerileri hakkinda bilgi vermektir.
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Introduction

Salgam is a beverage fermented by mainly lactic acid
bacteria and also yeast. It is a conventional Turkish sour
soft beverage. Although salgam drink is quite popular in
south of Turkey, especially in Adana, Osmaniye, Hatay-
Antakya, Icel and Maras, lately is consumed throughout the
Turkey. It has recently begun to be consumed in other cities
of Turkey (such as Istanbul, Ankara, izmir, Bursa, Konya
and the districts bound to these cities) (Erten et al., 2008;
Erten and Tanguler, 2010). On the other hand, particularly
in the capitals of Europe where Turkish people live
intensely have also sold in markets (Tanguler and Erten,
2012a; Tanguler et al., 2015).

Traditionally, salgam which is very popular in Turkey,
produced at home for family or in small quantities.
However, it is also made industrially (Canbas and
Fenercioglu, 1984). Salgam is very popular in Turkey. At
least, salgam is enjoyed as much as other beverages and
consumption has reached important quantities. It is
generally consumed with local foods (such as kebab) and
beverages (such as Raki, which is the conventional Turkish
anise flavored distillate alcoholic beverage) and as a
refreshing drink (Erten et al., 2008; Bulur, 2010).

Salgam is a reddish and sourish soft traditional drink in
which primarily lactic acid bacteria (Lactobacillus
plantarum and etc.) and also yeast (Saccharomyces, S.,
cerevisiae) effective in fermentation. That beverage is
achieved by the mainly lactic acid fermentation of roots of
purple carrot (anthocyanin group, Daucus carota ssp.
sativus var. atrorubens Alef.), sourdough (or sometimes
bakers’ yeast, S. cerevisiae), rock-salt or sea salt, bulgur
flour (broken wheat, bran, setik), turnip-root (Brassica
rapa L.) and drinkable water (Erten and Tanguler, 2012).

The Production Methods of Salgam

There is no standard manufacturing process currently
used in salgam beverage manufacture. The production
procedure differs depending on the producer or operator.
On the other hand, there are two principal techniques
industrially used in production of salgam: The
conventional method (dough fermentation and carrot/main
fermentation) and the direct (fast) method (without dough
fermentation). Unfortunately, there is no commercially
available starter culture isolated from autochthonous or
allochthonous environment as we know. In addition, there
are very few studies on the isolation and identification of
microorganisms in salgam. The number of studies related
to usage in the salgam production of lactic acid bacteria
isolated from these studies is very scarce. Because of these,
starter culture is not used for the production of salgam in
industry (Erten and Tanguler, 2012; Tanguler and Erten,
2013). However, rarely is used a different method. Salgam
beverage from a previous manufacture batch is
occasionally utilized as a starter culture; its ratio (10-15%)
depends on the manufacturer, and also season and
temperature (Canbas and Fenercioglu, 1984). On the other
hand, it was determined in a study that Lactobacillus
plantarum, Lactobacillus fermentum, and Lactobacillus
paracasei have potential as autochthonous salgam starter
for commercial manufacture (Tanguler and Erten, 2013).

Conventional Method

This method is carried out in 2 steps namely first
fermentation and second fermentation (Figure 1). The first
one is called sourdough or dough fermentation. It is made
for the proliferation of microorganisms which effective in
fermentation. Therefore, the mixture of aforementioned
raw materials is allowed for dough fermentation.
Fermentation is carried out at ambient temperature (25°C)
for 3-5 days depending on the manufacturer for the
formation of dough (Tanguler and Erten, 2012b). After
dough fermentation, fermented dough mixture is extracted
with drinkable water almost 3-5 times to be able to use for
carrot (main) fermentation. And then, liquid extract is
mixed with sliced purple carrots pieces, rock-salt, cut-off
turnip-root and drinkable water in a fermentation vessel to
perform the 2" fermentation (Erten and Tanguler, 2012).
Second fermentation is called carrot or main fermentation.
It is generally carried out at ambient temperature (10°C-
35°C) for three to ten days (Canbas and Deryaoglu 1993;
Erten et al. 2008).

Fast Method

The first fermentation stage is not performed in fast
salgam production method. Sliced purple carrots pieces, rock
salt, if available cut-off root of turnip, bakers’ yeast, and
drinkable water are mixed in a vessel (Figure 2). Fermentation
which is called main fermentation is performed at room
temperature (10 - 35°C) for three to ten days.

Salgam fermentations are traditionally performed in
wooden vessels. However, fiberglass, plastic or stainless
steel tanks are used in modern processes. At the end of
process, fermented product is taken out from the tank and
it is typically put up for sale in closed glass or plastic
bottles, and besides in open containers (Erten et al., 2008;
Erten and Tanguler, 2012).

Scientific Research on Salgam Reported in The Last 20
Years

Published reports on salgam are increasing day by day.
They are mainly on enzyme application (Miisoglu, 2004),
possibility of clarification of salgam beverage (Nesanir,
2004), anthocyanin quantity and quality of salgam (Turker
etal., 2007), composition of salgams produced by different
methods (Tanguler, 2010), preservatives in salgam
beverages obtained from Adana Market (Ozturk, 2009),
inactivation of yeasts causing deterioration in salgam by
heat treatment (Ozer, 2009) and by using pulsed UV light
(Karaoglan, 2013; Karaoglan et al., 2017), sterile filtration,
storage for 6 months at 4°C and volatile aroma compounds
(Tanguler, 2010), biogenic amine levels of salgam
(Ozdestan and Uren, 2010), the impact of temperature on
the formation and amount of some biogenic amines
(Yaldirak, 2011), salgam combination manufactured in
Turkey and their suitability to food regulations (Cakar,
2011; Gok, 2011), the selection of the strains producing the
phenolic acid decarboxylase enzymes from lactic-acid
bacteria isolated from salgam (Okcu, 2011), isolation and
identification of lactic-acid bacteria during fermentation,
and fermented salgam (Okcu, 2011; Tanguler and Erten,
2012a; 2012b; Tanguler et al., 2015), major and minor
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elements (Yilmaz-Ersan and Turan, 2012), effect of
yoghurt serum on nutritional properties and fermentation
of salgam (Cankurt et al., 2012), selection of potential
autochthonous starter cultures (Tanguler and Erten, 2013),
total phenolic content and antioxidant capacity (Baser,
2013), comparison of microbial, chemical and sensorial
properties of salgams produced by various production
practices and possibilities of autochthonous starter culture
usage (Tanguler et al., 2015), impact of distinct quantities
of purple carrot root (Tanguler et al., 2014a), effect of

First stage

purple carrot size usage (Tanguler et al., 2014b), the effect
on the sensory properties of low level heat treatment (Ozer
and Coksoyler, 2014), reducing the amount of salt in
salgam (Giiven, 2018; Agirman and Erten, 2018),
possibilities of using purple grape pomace in salgam
production (Bulut, 2018), uniformity and degradation
kinetics of anthocyanins (Bozdogan and Yasar, 2019),
composition of phenolic materials, capacity of antioxidant
and also in vitro bioaccessibility of salgam during
fermentation (Toktas, 2016).
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Figure 1. Conventional method
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Figure 2. Fast method

On the other hand, new trend studies on salgam are
being made. Boyaci-Gunduz et al (2018) produced instant
salgam powder from fermented salgam. They have
analyzed its some physicochemical and sensorial
properties. In addition, they detected that the instant salgam
had close scores with the sensory properties of the
fermented salgam. However, new trend studies on salgam
are on antiproliferative properties of salgam (Ekinci et al.,
2016) and especially antiproliferative activity against a
colon cancer cell line (Ozcan et al,, 2012), cytotoxic,
antimicrobial and DNA breaking activity (Tazehkand and
Valipour, 2019).

Problems Related to Salgam

Microorganisms such as “lactic acid bacteria” and
“yeasts” found in the medium during fermentation of
salgam play a considerable role in the chemical, microbial,
physical and sensorial features of salgam beverage. On the
other hand, some of them (yeasts) can be harmful at the
same time. For example, Candida inconspicua can cause
problems, and especially spoilage in salgam beverage by
metabolizing lactic acid formed and rising the pH. Due to
this deterioration, some undesirable flavor, taste and odor
may occur in the salgam beverage (Karaoglan, 2013;
Tanguler et al., 2015).

That spoilage is a serious problem in salgam industry
and shortens the shelf life of salgam. The short shelf life is
very important in terms of the salgam beverage industry,
perhaps one of the most important problems. The shelf life
is usually very short as heat treatments such as
pasteurization are not applied. Its shelf life is
approximately 90-120 days even in a closed plastic tank or
in a container or glass bottle during cold air storage at low
temperature (such as +4°C) (Erten et al., 2008; Tanguler
2010). On the other hand, shelf life of salgam could be
prolonged by heat treatment application (pasteurization)
according to the TS 11149 Turkish Standards (T.S.E.,

2003). Nowadays, a few manufacturers use pasteurization
process for extend shelf life of salgam. However, if heat
treatment is applied, some problems related to the salgam
occur. The most important problem occurs in sensory
characteristics of salgam. It observes deterioration in
sensory properties of heat-applied salgam due to cooked
carrot taste and odor. For this reason, it is not preferred by
consumer people (Canbas and Fenercioglu, 1984). Other
studies have also been carried out to increase the shelf life
of the salgam. In these studies, especially ultraviolet
pasteurization (Dogan, 2017) ultrasonication and high
pressure processing pasteurization (Ates, 2019) were used.

In addition to thermal, UV, ultrasonication and high
pressure process, its shelf life could be also extended by
using some chemical additives (Erten et al., 2008). A
maximum 200 mg/L of sodium and potassium salts of
benzoic acid (Na-benzoate, K-benzoate) as preservatives
may be used to extend its storage period according to
Turkish Food Codex-Food Additives Other Than Coloring
and Sweeteners Directive. The usage of chemical
prophylactics other than benzoic acid in salgam to extend
shelf life is not allowed lawfully (Anonymous, 2008).

However, there is a possibility that many salgam
beverages contain different food preservative than allowed
to use in salgam. In addition, they contain preservative
more than the value specified. For example, natamycin is
generally utilized in salgam production as a preservative,
and it is not permitted to use as a food preservative in
salgam Legislation in Turkey (Ozer and Coksoyler, 2014).
Therefore, the consumers are misled by the use of food
preservatives and additives which pose great risks to
consumers’ health. On the other hand, if salgam is
subjected to membrane filtration application ready-to-
drink salgam could be preserved at 4 °C and 20 °C for 150-
180 days without any deteriorations in its characteristics.
These characteristics can be specified as chemical,
physical, microbiological and sensorial characteristics
(Tanguler, 2010).
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Other problems with regard to salgam are marketing,
promotion, advertising and raw materials (especially
purple carrot and turnip). It is still not known in some parts
of Turkey or less known and therefore is not preferred. In
these regions, presentations and advertisings should be
done. On the other hand, a shortage of raw materials began
together with the increase of production. Especially, purple
carrot price has dramatically increased.

Conclusion and Suggestions

Salgam juice is a conventional Turkish lactic-acid
fermented purple carrot drink. Its popularity is growing day
by day. Parallel to the increase of popularity, problems are
also arising. To solve these problems, first of all, the
method of salgam production in commercial plants must be
performed under sterile circumstances. In addition,
standard manufacturing technique must be developed,
studies with regard to usage of autochthonous starter
cultures should be performed to achieve the desired
fermentation parameters and new studies related to
increase the shelf-life should be increased. On the other
hand, in the future, studies on the determination of
probiotic  properties of bacteria in salgam and
determination of the survival time of some known probiotic
bacteria in salgam, research should be done about solving
health problems.
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