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Introduction. The aim of the present study is to obtain
enriched in vitamin C yoghurt by direct extraction of rosehip
fruit in cow’s milk.

Materials and methods. Cow’s milk from cows grown
in the Yambol region was used to carry out extraction of
rosehip fruits (R. Caniana). The content of vitamin C in the
yoghurt obtained was determined by the Officials methods of
analysis, 2000, as well as the total number of lactic acid
microorganisms contained according to EN 1SO 6610:2006;
ISO 7889.

Results and discussion. The active acidity of the
yoghurt was monitored during both periods of preparation
and storage. At the end of the storage period (14 days), the
active acidity reached pH 4,2-4,3. For the same period, the
vitamin C content was the highest in sample 2 and varied
from 13,65-13,12 mg.g™.

The dry matter content in the yoghurt obtained was
determined. Higher values of dry matter were observed in
samples 2 and 3, with values varying from 12,60% to 13,4%.
The higher values of the dry matter content in the product
were due to the pectin type substances extracted during the
extraction process. The pectin substances extracted into the
milk stabilized the coagulum, improved the taste and the
nutritious value of the yoghurt obtained.

The total number of viable bacteria in the yoghurts
obtained was determined and they were found to increase
during the storage period. The highest total number of viable
lactic acid bacteria was observed for Sample 2-3,6.10°
CFU.g2 which is about 10 times more than these in Sample
1 (reference).

Conclusions. The yoghurt obtained by direct extraction
of dry rosehip fruits (Rosa canina L) into cow’s milk at
hydromodule 1:15 possessed the properties of functional
food because of the content of vitamin C in it which varied
from 13,65 to 13,12 mg.g2. The preparation of vitamin C
enriched yoghurt can be used to produce new lactic acid
products providing health benefits.
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Introduction

Yoghurt is highly popular fermented milk product on world scale due to its health
benefits. It is obtained from cow’s milk as a result of acidic coagulation of milk proteins
induced by the lactic acid produced by Streptococcus thermophilus (S. thermophilus) and
Lactobacillus delbrueckii subsp. bulgaricus [17].

It has been established that yoghurt has the same nutritious but higher biologic value
compared to raw cow’s milk. During the process of fermentation by its preparation, a number
of biochemical changes occur which improve the absorption of lactose, lactic proteins and
lactic acid by human organism [18].

The yoghurt consumption is high mainly in the Mediterranean countries, Asia and
Central Europe. In some regions, yoghurt is produced as high viscosity liquid while on others
— in the form of softer gel [8].

Since 2000, the development of new kinds of lactic acid products containing probiotics,
prebiotics and components containing biologically active substances has substantially grown.
Different methods for preparation of milk products enriched in biologically active substances
have been implemented mainly by addition of fruits, vitamins, sweeteners, bee pollen, bee
honey, etc., aiming to increase their biological value. [7, 9]. For the preparation of milk
products enriched in biologically active substances, extracts of various fruits can be added
[4, 24].

The manufacturing of extracts is usually connected with the process of extraction which
leads to obtainment of one or several components from solid or liquid mixture by treatment
with suitable solvent [21]. According to the solvent type, the extraction processes are
classified as aqueous, alcoholic, hydroalcoholic, oil, etc., and according to the process itself
— stationary and non-stationary.

No reports about methods related to direct extraction of fruits in raw milk, extraction of
biologically active substances and manufacturing of enriched by them milk product (yoghurt)
have been found in the literature.

Among plant species, the fruits of rosehip (R. canina) are characterized by high content
of biologically active components, e.g. vitamins (C, B, P, PP, E, K), flavonoids, carotenes,
carbohydrates (mono- and oligosaccharides), organic acids (tartaric and citric acid)
microelements, etc. This is why the fruits are valuable raw material for the food and
pharmaceutical industries and can be used for preparation of enriched extracts [12].

The aim of the present study is to develop a sample technology for production of vitamin
C enriched yoghurt by direct extraction of dry rosehip fruits (R. canina) in raw cow’s milk.

Materials and methods
Materials

For the manufacturing of vitamin C enriched yoghurt, cow’s milk from cows grown in
the region of Yambol was used, with M = 3,6%; pH = 6,6; non-fat residue (NFO) = 8,7%.
The inoculant used was lyophilized starter culture (Lactobacillus delbreukii ssp bulgaricus,
Streptococcus thermophilus), product of “Laktina” PLC, containing lactic acid bacteria more
than 9,5 x 10° CFU.g™~

The dry rosehip fruits (Rosa canina L.) used were grown in the region of Kyustendil,
Bulgaria, harvested in 2016. Before the extraction, the fruits were washed, dried and ground
to pieces sized 2,0-4,0 mm.
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Methods

A method for preparation of vitamin C enriched yoghurt was developed and it is
presented in Fig. 1. After quality control, acceptance, filtering and standardization of the milk
by fats, stationary extraction of the raw milk with dry rosehip fruits was carried out. The
extraction was performed at two hydromodules (dry rosehip fruits & cow’s milk) 1:15 and
1:20, temperature 0-4 °C and extraction duration 3 hours. At the end of the extraction period,
the milk was filtered and pasteurized at temperature of 70-72 °C for 25 min. the pasteurized
milk was cooled to temperature 44-45 °C and inoculated with lyophilized starter culture
(Lactobacillus delbreukii ssp bulgaricus, Streptococcus thermophilus). The amount of the
inoculant was 4% vs the mass of the milk. The inoculated milk was kept at temperature 42-
45 °C for 3-3,5 hours. After reaching pH 4,6-4,5, the coagulated milk was homogenized
(agitated), divided into portions and cooled to 18-20 °C. The yoghurt obtained was further
cooled and stored at temperature 0-4 °C.

By the same technological scheme, a reference sample of yoghurt was prepared without
extraction.

The samples of yoghurt obtained were analyzed at the moment they were obtained and
then on 39, 7 and 14" day of their storage. [17, 22].

Quality control, acceptance, filtering
and standardization of the milk by fats
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Figure 1. Sample scheme of the technological operations for production of yoghurt by
extraction of rosehip fruits with cow’s milk
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Chemical methods of analysis

Study of the dry rosehip fruits for their:
—  Content of dry matter,% - [10];
— Titratable acidity,% - [1] ;
—  Ascorbic acid, mg.102. g!, - [13];
— Tanning matter, % - by exhausting extraction with hot water with reflux and titration
of the extract obtained with 0,1 n KMnOy and indicator indigo carmine,- [15];
Study of the yoghurt - yoghurt without extraction (Sample 1); yoghurt with extraction of
rosehip fruits at hydromodule 1:15 (Sample 2); yoghurt with extraction of rosehip fruits at
hydromodule 1:20 (Sample 3):
Active acidity, pH — potentiometrically, by pH meter (Model MS 2011, Microsyst,
Plovdiv, Bulgaria) equipped with electrode (pH electrode Sensorex, Garden Grove,
CA, USA);
—  Dry matter,% - [5];
—  Ascorbic acid, mg.102. g, - [13];
—  Number of lactic acid bacteria - [2];

Sensory analysis

The yoghurt obtained was estimated by specialists from the Faculty of Technics and
Technology, Yambol, branch of the Trakia University of Stara Zagora, according to Badawi
et al. [6] by the following properties: taste and flavor, superficies, color and residual taste.

Statistical analysis

The statistical analysis was carried out using OriginPro v.6.1 (OriginLab Corporation,
USA), MS Excel and MS Word (Microsoft Corporation, USA).
Differences were considered to be significant at validity of a=0.95.

Results and discussion

The chemical properties of the dry rosehip fruits used (Rosa canina L) are shown in
Table 1. The rosehip fruits were estimated mainly by the contents of ascorbic acid (vitamin
C), tanning substances and pectin. The fruits can accumulate up to 1000-4000 mg.g 2 ascorbic
acid and 4,5-6,8% tanning substances [3,14,16]. The chemical composition of the fruits
analyzed was comparable with the literary data and the contents of the other components in
other representatives of the same family.

Table 1
Chemical properties of rosehip fruits
Dry Titratable Ascorbic acid, Tanning substances,%
matter,% Acidity,% mg.g*
88,7+ 0,08 2,4+0,09 2640,9 + 0,06 5,5+ 0,05
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The high content of ascorbic acid (vitamin C) found in the rosehip fruits has values
(2640,9 mg.g%) which allow using them as additive for preparation of vitamin C enriched
yoghurt.

The active acidity of the yoghurt obtained (Samples 1, 2 and 3) was measured
immediately after its preparation and during the storage period — on 3", 7™ and 14" day
(Fig.2). the values of the active acidity of the yoghurt decreased during the storage, as shown
in Fig.2.

The lower values of the active acidity for Sample 2 on the 10" day (pH 4,2) of the storage
period was most probably due to the biologically active substances and organic acids
extracted from the fruits during the extraction.

The organic acids and pectin introduced during the extraction did not affect the
coagulation process because it has been proved that the stabilization of casein is effective in
the pH interval 3,2-4,7 [11, 23].
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Figure 2. Effect of the storage duration on the active acidity of the yoghurt obtained

Table 3 shows the values of dry matter content in the yoghurt obtained. The dry matter
had higher values for samples 2 and 3 and varied from 12,60% to 13,4%. The higher values
of dry matter content in the yoghurt were due to the pectin substances extracted during the
extraction process. The pectin contained in rosehip fruits varies from 5 to 10% of the absolute
dry matter of the fruit [3]. The pectin substances in the milk improve the nutritious value of
the yoghurt.

Table 3
Dry matter contents in vitamin C enriched yoghurt
Duration Dry matter ,%
of storage, day Sample 1 Sample 2 Sample 3
Fresh 12,1 12,6 13,4
3 12,2 12,7 13,4
7 12,2 12,7 13,4
14 12,2 12,7 13,4
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The content of vitamin C (ascorbic acid) in the yoghurt obtained was studied. It is well
known that the dry rosehip fruit tissue contains 2200 mg.g ascorbic acid which makes it 30-
40 richer in this vitamin compared to red tomatoes and 300 times richer compared to apples
[19].

It is obvious from the results presented in Table 3 that the content of ascorbic acid
extracted during the extraction was the highest in Sample 2 — 13,65 mg.g and remained
almost the same until the 14" day of storage of the yoghurt.

For the same period, the values of vitamin C content in Sample 3 were 11,45-11,30
mg.g 2. The higher vitamin C content in Sample 2 was due to the lower hydromodule used in
the extraction process.
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Figure 3. Effect of storage duration on the vitamin C content in yoghurt

The total number of lactic acid bacteria in the yoghurt obtained was studied. The data
presented in Table 4 showed that the total number of Str. thermophilus, L. delbrueckii
ssp.bulgaricus had not been affected by the extraction of biologically active substances
during the extraction process.

The total number of viable bacteria gradually increased until the end of the storage
period. Higher number of bacteria was observed in Sample 2 compared to the reference
(Sample 1) at the end of the storage. Similar results were obtained by Stijeptic [20] who found
that the yoghurt enriched in combination of whey protein concentrate and 4% honey had the
highest content of lactic acid during the storage period.

As aresult of the studies discussed above, the samples of yoghurt obtained comply with
the requirement of Codex alimentarius for the content of probiotic microorganisms in
inoculated milk products which should contain at least 107 viable cells.

The organoleptic properties of the yoghurts obtained were determined with respect to
their color, taste and fragrance, superficies, residual taste and consistence.
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Table 4
Number of lactic acid bacteria in yoghurt during the storage period
CFU g product CFU g product
No Duration of Sample 1 Sample 2
storage,d Lactobacilli | “Y®P | Total | Lactobacilli | SUPY | Total
COCCI COCCI
1. Fresh 1,2.107 4,610’ | 5,8.10’ 1,2.107 4,610’ | 5,8.10°
2. 3 2,3.10° 2,1.10° | 2,3.10° 2,4.108 2,8.10° | 3,04.10°
3. 7 1,1.108 1,0.10°| 1,1.10° 1,2.108 1,3.10° | 1,4.10°
4. 14 2,6.10° 3,2.10% | 3,5.107 2,5.107 3,4.10% | 3,6.108

Table 4 (continue)

CFU g product
No. | Duration of storage,d Sarr;ple 3
Lactobacilli trepto Total

cocci
1. Fresh 1,2.107 4,6107 | 5,8.107
2. 3 2,1.108 2,6.10° | 2,8.10°
3. 7 1,1.108 1,4.10° | 1,5.10°
4, 14 2,3.107 3,1.10% | 3,3.108

The yoghurt Sample 2 obtained was given higher values for taste and flagrance,
superficies and consistence compared to Samples 1 and 2 (Fig.4). The yoghurt Sample 2
had thicker consistence and more pronounced taste and flagrance. For Sample 2, residual
taste of rosehip was perceived as a result of the extraction carried out but it didn’t worsen
the yoghurt taste.
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Figure 4. Organoleptic estimation and sensor profile
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Conclusion

The yoghurt obtained has properties of a functional food resulting from the direct
stationary extraction of dry rosehip fruits (Rosa canina L) in cow’s milk at two hydromodules
1:15and 1:20 .

The active acidity of the yoghurt was established in both periods of preparation and
storage. At the end of the storage period (14" day), the active acidity reached pH 4,2-4,3. For
the same period, the content of vitamin C was the highest in Sample 2 and varied from 13,65-
13,12 mg.g2.

The total number of viable bacteria in the yoghurts obtained was determined and the
values of this indicator were found to gradually increase during the storage period; for Sample
2 it was 3,6.108 CFU.g2 which is 10 times higher than that of Sample 1 (reference). It makes
the yoghurt obtained an useful and healthy dairy product.

The direct extraction of dry rosehip fruits in raw cow’s milk improves the organoleptic
properties of the yoghurts obtained.

The preparation of vitamin C enriched yoghurt by direct extraction of fruits can be used
for manufacturing new lactic acid products with health benefits.
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