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IMPROVING SENSORY AND QUALITY PROPERTIES OF YOGURTS FROM GOAT’S MILK

Abstract. Fermented milks, which are highly-consumed foods in the world and more nutritious
compared to milk, have high contents of proteins, minerals and vitamins. In general, the overall properties
of yogurt, such as acidity level, the production of aroma compounds as well as the sensory profile
(appearance, color and texture), are important traits which have a decisive role in consumer acceptance of
products.

Goat milk yogurts were manufactured with the supplementation of 5% cherries, 5% blackthorn
fruits, and 5% mixture of two. Yogurts were characterized based on compositional, microbiological and
safety properties of the added fruit pulp and sensory analyses during storage (15 d at 5°C). Compared with
control samples yogurt made by using fruits and berries had higher protein content and sensory properties,
but also higher acidity values. Goat milk yogurts without additions, in particular, had better physical
characteristics. Using supplements caused the changing structure of yogurt, leading to higher syneresis
values. Yogurt with mixed of two fillers was the best accepted among the yogurts. For the parameters
used, a mix of cherries and blackthorn has promising features as suitable ingredients for goat milk yogurt
manufacture.

The overall acceptability decreases when adding the non-roasted amaranth flour in a product. The
main weakness of this study was the paucity of size of our panel (10 people). With a small sample size,
caution must be applied, as the findings might not be transferable to show objective data.

Key words: blackthorn fruits; cherry; goat milk; nutritional value; sensory properties; yogurt

Introduction

Nowadays, goat products and milk are popular because of growing interest in healthy food
consumption. Goat milk has hypoallergenic properties (Huang et al., 2020) [1]. However, goat milk flavor
can stand an obstacle to development production of goat milk products. Characteristic goaty flavor give
the lipase and lipolytic enzymes in goat milk. Goaty flavor is caused by caprylic, capric, and caproic acids.
This is considerable to certain consumers who prefer cow milk to goat milk (Yang et al., 2015) [2]. Thus,
in order to overcome the defects of goat milk product in terms of sensory characteristics, researchers
proposed the addition of different fillers (Wang et al.,, 2019) by using different starter cultures
(Mituniewicz—Matek et al., 2019) and technological methods (Costa et al., 2014) for reducing goaty
flavour [3,4,5].
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Prior studies have establish that fruits and vegetables contains essential vitamins, minerals,
carotenoids and dietary fiber, polyphenols and can decrease risk for several chronic disease (Dauchet et
al., 2006; Cooper et al., 2012) [6,7].

Cherries has two major types, the sweet (Prunus avium L.) and tart (Prunus cerasus L.) cherries
(Ferretti et al., 2010), and contents significant amounts of important nutrients and bioactive food
components including fiber, polyphenols, carotenoids, vitamin C, and potassium (McCune et al., 2011)
[8,9]. Both types of cherries are good source of tryptophan, serotonin, melatonin and polyphenols
(McCune et al., 2011; Commisso et al., 2017). According to the researches, consumptions of cherries may
reduce of oxidative stress, inflammation, exercise-related muscle damage, arthritis, diabetes disease, sleep
disorders [9, 10].

Blackthorn (Prunus spinosa L.) is a plant with phytotherapy and pharmaceutical properties,
contains tannins, anthocyanins and is potential antioxidant, antibacterial and anti-inflammatory activity
(Sabatini et al., 2020) [11].

According to some studies (Fraternale et al., 2009) blackthorn fruits considered as a potential food
beneficial and supplementary source for food industries [12].

In the present study, the effects of addition cherries and blackthorn fruits on the safety indicators,
rheology and sensory properties of goat yogurts were investigated.

Materials and methods

Microorganism and Materials

Goat milk was obtained from a goat farm in the Akmola Region, Kazakhstan. Freeze-dried DVS
cultures (Streptococcus thermophilus and Lactobacillus delbrueckii spp. bulgaricus) were used (YO-MIX
495, Danisco, France). The manufacturer’s instruction was followed when using the culture. For each
batch of yogurt base mixture (10 L), 0.2 g of starter culture was used.

Fruits and berries (1 kilogram each) were purchased from local market (Kokshetau, Kazakhstan).
Safety indicators were determined, and then cherries and blackthorn fruits were classified, washed and
dried. After separating seed from fruit manually were blended using by device Vitek VT 8525 (China).
The 60% ratio fruit pulp + 38% ratio sugar; with 2% corn starch was mixed and pasteurized at 90+5°C for
5 min, and filled into cleaned glass jars. The fruit pulp was stored at room temperature until used in yogurt
production.

Goat Yogurt Manufacture

Yogurt samples were produced in a goat farm (“Zeren” Ltd, Akmola Region, Kazakhstan).
Homogenization was applied to each different batch of mixture at 12+3 MPa at 67+3°C. Mixes were
heated to 85°C for 5 min, rapidly cooled to 40°C, inoculated with yogurt culture at 37°C, with the addition
of 5% fruits dispensed into 200 g of plastic containers and incubated for 6 h until the pH reached 4.7. Then
yogurts were placed in cold storage at 6°C. Analysis of yogurt samples was performed at d 0, 5, 10, and 15
of cold storage (6°C).

pH and titratable acidity of yogurt

The pH values of the yoghurt samples from goat milk (10 g) were measured at 23+2°C using a pH
meter (Expert, Russia) after calibrating with fresh pH 4.0 and 8.0 standard buffers. The titratable acidity
was determined after mixing a yoghurt sample with 20 mL of distilled water and titrating with 0.1N
NaOH. The measurement of the pH and titratable acidity of yogurts was determined according to GOST
31976-2012 [13].

Microbiological analyses

Lactic acid bacteria were counted according to standard method in triplicate on medium
sucrose agar (GOST 10444.11-2013, 2015). Subsequent serial dilutions were prepared and viable
numbers enumerated using Petri dishes. Coliform bacteria and E. coli were determined using Kessler's
medium according to the state standard GOST 31747-2012 Food products. Methods for detection and
quantity determination of coliforms (GOST 31747-2012, 2013). Petri dishes were incubated aerobically at
+37 °C for 48 h [14, 15].
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Syneresis

The level of spontaneous whey separation in yogurt samples (syneresis) was determined using
visual and instrumental method. Approximately 100 ml of the yogurts samples was separated and the
coagulum was weighed during storage at 6°C. The whey was weighed and the syneresis was expressed as
the percent weight of the whey separated from the yogurt over the initial weight of the coagulum.
Syneresis was determined by the amount of whey released when filtering 100 ml of the destroyed clot
through a paper filter for a time at room temperature. Double determinations were carried out.

Safety indicators

The determination of the safety indicators was carried out according to the GOST 33823-2016
Frozen fruits. General specifications. Mass fraction of toxic elements was determined by GOST 26927-86.
Berries are washed with running water, removed inedible parts of products. To determine the mass of the
measured sample, the cuvette is weighed before and after it is filled. Colorimetric determination of
mercury is performed by visually comparing the color of the sediment in the test tubes with the color of
the sediment in the tubes of the calibration scale. To do this, the tubes are positioned at an angle of 25-30°
so that the sediment remains at the bottom of the tube, and the supernatant moves to the plug. The
preparation of fruits samples for analysis of toxic elements and radionuclides was carried out according to
standard methods: GOST 31976-2012, 2014; GOST 33823-2016, 2018; GOST 26927-86, 1990; GOST
32161-2013, 2014; GOST 32163-2013, 2014; GOST 26933-86, 1986; GOST 26932-86, 1986; GOST
31628-2012, 2013 [16-22].

Sensory analyses

The panellists were chosen up of 10 members of the Polytechnical faculty (Department of
Engineering and Transportation, at the Sh. Ualikhanov University Kokshetau, Kazakhstan). Sensory
evaluation of the 3 samples of cherry, blackthorn and mix of them (cherry+blackthorn) yogurts (S1, S2, S3
respectively) was conducted by 10 untrained taste panelists between the age of 27 to 55. Each panelist
received 3 samples at each serving. The samples were placed in uniform disposable plastic cups that did
not impart any flavor or odor to the products. The panelists were asked to indicate their frequency of
yogurt consumption and evaluate appearance, flavor, texture, and overall quality of the samples using a
hedonic scale of 1 to 9. The hedonic scale had 9 categories, and each point on the hedonic scale was
assigned a value ranging from 9 (like extremely) to 1 (dislike extremely). All panelists gave written
informed consent to participate in the study (Hekmat et al., 2006) [23].

Statistical Analysis

For statistical analysis, one-way analysis of variance (ANOVA) Statistica (Statsoft, Russia) was
performed on the 4 batches and the corresponding replicates. All tests were performed at p = 0.05.
Results

Homogenis ——_ Addition
pasteurised Cooling (freeze
goat milk (37-40°C) dried DVS
°C,t= cultures at
5 min) 2")
bati irring-the ~Addition__
o _ i Jam
at$i+C, 8 b (cherries,

(t=10-15

19 h, till blackthorn)

e

Cooling to
6°C

Figure 1 - Flow diagram for the preparation of yoghurt with berries from goat milk

Storage at
4+2°C
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Changes in titratable acidity and pH

The changes in titratable acidity (TA) and pH in yoghurt are illustrated in Figure 2. The initial TA
(titratable acidity) of goat milk (20°T) increased to 97° - 100° T in yoghurts made from fruits and berries
S1, S2 and S3, and to 75°T for control C at 0 d. After 5 d at 4°C the TA increased to 0.96-0.97% for
yoghurts made with fruits and berries S1, S2 and S3, and to 0.97% for control yoghurt (C). This increase
might be attributed to the residual fermentation changes and actions of acids and substances found in fruits
and berries. The increase in TA was maximal for samples S1, S2 and S3, (0.6-0.7%) for these yogurts as
compared with control C (0.97%). However, the final TA remained lower in the yoghurt made without
addition. The overall increase in TA after 5 d storage at 4°C was similar to that of storage for up to 15 d
for all the yogurts studied.

The initial pH of milk (6.5-6.6 at 0 h) decreased to 4.6-4.7 for samples S1, S2 and S3, and to 4.6 for
C at 0 d. The initial pH of milk (6.50-6.60 at 0 h) decreased to 4.60-4.70 for samples S1, S2 and S3, and to
4.60 for C at 0 d. The decrease in pH was obviously due to continued fermentation during overnight
cooling till the temperature of the product reached 4°C. The gradual decrease in the pH was observed
throughout the storage period of 15 d. The trend was identical for all the starter cultures, similar to that
observed for TA (Figure 2). After 15 d storage, the pH dropped to 4.16-4.22 for yogurts S1, S2, S3, and
4.4 for control C and to 4.30 for S3. The drop in the pH was almost the same for all yogurt samples. There
was slight difference in pH values at 4°C. These results are consistent with data obtained in some
published studies (Wang et al., 2019; Huang et al., 2020).

120
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>
5 80
&
@ 60
3
§ 40
F 20
0 4
od 5d 10d 15d
Period of storage
——S1 --S2 =A—S3 ==
=#=S1 (pH) =8-S2 (pH) S3 (pH) C (pH)

Figure 2 - Changes in titratable acidity and pH in yoghurt samples from goat milk
S1, S2, S3 — samples of yogurts with berries, C — control sample

Microbiological analyses
All strains were more than 1x10° cfu/g. Determining counts of strains that were evaluated in this
study is given in table 1. Observations taken during 15 d storage of the product at 5°C.
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Table 1 - Viable counts of Streptococcus thermophilus and Lactobacillus delbrueckii ssp. bulgaricus
strains after 15 day-storage (cfu/g)

Sample Streptococcus thermophilus Lactobacillus  delbrueckii  ssp.
bulgaricus

S1 (5% cherries) 29x10° 19x10’

S2 (5% blackthorn berries) 91x107 14x107

S3 (5% mixture of cherries and 126x107 25x10’

blackthorn )

C 44x10° 10x10°

Safety indicators
The concentrations of toxic elements (Pb, Cd, As, Hg) were very low. Table 2 shows the summary
results of safety indicators the level of which not exceed the legal limiting mass fraction value.

Table 2 - Safety indicators of fruits and berries

Indicators Test method Results
Pb GOST 26932-86 0.01
Cd GOST 26933-86 0.01
As GOST 31628-2012 less than 0.002
Hg GOST 26927-86 less than 0.002
Cesium -137 GOST 32161-2013 0.33
Strontium -90 GOST 32163-2013 0.05

Sensory analyses
Organoleptic parameters of prepared with fruits samples of yogurt from goat milk are given in
Figure 3.

Overall

acceptability Color

——51

—=52
s3

=

Appearance Flavor

Consistency

Figure 3 - Sensory profiles of the yogurt samples from goat milk
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The preferred formulation was 12% (by weight) yogurt sample S3. The mean appearance scores for
all samples were 7.0 or higher (Figure 3).

Discussion

The hedonic score of majority corresponds were much liking of the samples and moderate liking of
the control sample. The addition of these berries did significantly alter the mean appearance score of
samples S1, S3 compared with control C. The mean appearance score of S3 was significantly higher (P
<0.05) than S1 and S2.

The higher preference of S3 could be due to relationship of mixed berries of this sample, which may
have produced a better sensory characteristic. There were no significant appearance differences (P< 0.05)
among S1, S2, and S3 (Figure 3). These results indicate that the addition of chosen fruits did not affect the
appearance of the yogurt. However panelists liked S3 samples more than the other 2 samples, the mean
scores were very similar, and control yogurt had a less scores.

Conclusion

The results showed that various fruits can be used for manufacturing yogurt from goat milk with
improved sensorial quality. Yogurts fortified with mix of cherries and blackthorn fruits had more viscous
structure and lower syneresis than that yogurt supplemented with fruit pulp of cherries. Adding of fruits in
general did not improve the textural characteristics of the final product.
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EIIKI CYTIHEH ) XACAJIFAH HUOT'YPTTAPIbIH CEHCOPJIBIK
KIOHE CAIIAJIBI KACUETTEPIH ’KAKCAPTY

AHHOTAUMSA. OJEMCTI €H KOl TYTHIHBUIATHIH OHIMICPiHIH Oipi KBIIKBUI CYT CYCBIHIAPHI JKOHE JIe
CYTIIEH CABICTHIPFAHIA KOPEKTIK 3aTTaphl, aKybI3[aphl, MUHEpaIapbl MEH 1opyMenepi Gait. Moryprrein
KBIIKBUTIIBIK, IEHTeH1, XOII HiCTi KOCBUIBICTAp, COHMIAl-aK CEHCOPJIBIK KOpCeTKimTepi (CBIPTKBI TYpi, TYCi
KOHE KYPBUIBIMBI) CHSKTBI JKaJIbl KAacHETTepl TYTHIHYIIBIHBIH OHIMAI KaOBUIAAyBIHIA EpeKIIe pei
aTKapaJibl XOHE MaHbI3]IbI OeJriyiep 0OJIbIT TaObLIAIbI.

Ewmki cyrinen >xacanran Horyprrap 5% mme, 5% TikeHai Kapaepik xoHe 5% ekeyiHiH KOCHachl
KOCBUIFaH. MOrypTTap KOCHUIFAH KEMIC Ie/TI0I03aChIHBIH KOMITO3UIUAIBIK, MHKPOOHOIOTHSAIBIK JKOHE
Kayilci3 KacHeTTepi JKOHE CaKTay Ke3iHJe CEHCOPJBIK Taijay Herizinie cunarraimel (15 kyn 5°C
Temreparypana). bakpuay yiarinepiMeH cajbICTBIpFaHAa, JKEMICTEp MEH KHUICKTepAl KOJAaHy apKbLIbI
JalbIHOAFaH HOTYPT aKybI3Fa >KOHE CEHCOPJIBIK KacHeTTepre ue OOJiibl, COHBIMEH KaTap KbIIIKBIIIBIK
JleHreii sxorapsl 6omapl. Emki cyTiHeH jkacanFaH HOTypTTap, aTan alTKaHAa, (PU3UKaIbIK CHITaTTaMalaphbl
sakchl Oonapl. Kocranapael Konjgany WOTypT KYpBUIBIMBIHBIH ©3TepyiHe OKeJil COKTHI, OYJ1 CHHEpEe3/iH
JKOFaphl MoHJIepiHe oKkendi. MOrypTrTap apachlHia €Ki TONTBIPFEIII KOCHACHI 0ap HOIypT KaKChI
KaObuTIaH 6. KommanbeiaTeIH TapaMeTpiiepre colikec, e MEH TiKEHII Kapaepik KOCIACHl eMIKi CYTiHeH
HOrypT eHAipyre KOoJIAHIbl MHTPEIUEHTTEP PETiHAE EPCIEKTUBTI KACUETTEPre Ue.

3eprreyaid Oacthl anci3giri - 6i3miH TonThiH a3 Oonysl (10 amgam). IpikTeMeHiH KeyieMi IIaFbIH
OonraH Ke3le cak OONy KepeK, OWTKEHI allblHFaH HOTIIKENep OOBEKTHUBTI NEPEeKTepAl YCHIHY YVIIiH
KOJIaiicbI3 00ybl MYMKIH.

Tyiiin ce3nep: TiKeHII Kapaepik; IIKe; SIIKi CYTi; TaFaMIBIK KYHABUIBIFBI; CEHCOPIBIK KaCHETTEPI;
Horypr.
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YIYUHIEHUE OPTAHOJIEITUYECKUX U KAYECTBEHHBIX XAPAKTEPUCTUK
MOT'YPTOB M3 KO3BET'O MOJIOKA

AHnHoTauus. KuciomonouHble HAMUTKY SBISIOTCS Hanbosee moTpediieMbIMHI IPOAYKTAMU B MHUPE
u Oojiee MUTATEIbHBIMU 110 CPABHEHHUIO C MOJIOKOM, UMEIOT BBICOKOE COIEPKAHUE OEIIKOB, MUHEPAIOB U
BHUTaMHHOB. B 1emom, oOmme cBOiCTBa HOTYypTa, TakWe KaK yPOBEHb KHCIOTHOCTH, apOMAaTHYECKHE
COCIMHEHHS, a TaK)Ke CEHCOPHBIM MpoQuib (BHEIIHWH BHUJ, LBET M TEKCTypa), SBISIOTCS Ba)KHBIMH
IPU3HAKaMM, KOTOPBIE PEIIAIOIIE BIMAIOT Ha BOCHPUATHE IOTPEOUTENIEM ITPOAYKTOB.

MorypThl U3 KO3bEro MOJIOKA M3TOTABIMBAIUCH C J00aBICHHEM 5% BUIIHM, 5% IUIOOB TEpHA M
5% cMecH W3 JByX IUIONOB. MOrypTHl XapakTepM30BaIHCh HA OCHOBE KOMIIO3MIIMOHHBIX,
MHUKPOOMOJIOTMYECKUX U O€30MaCHBIX CBOMCTB N00AaBICHHON (PYKTOBOW MSKOTH M CEHCOPHBIX aHAJIH30B
mpu  xpanenun (15 mueit mpm 5°C). Ilo cpaBHeHHIO C KOHTPOJBHBIMH OOpa3lamMu HOTypT,
MIPUTOTOBJIEHHBIN C UCTIONB30BaHUEM (PYKTOB U sroj, obiagan Ooyiee BHICOKUM COAEpKaHHEM Oejka M
CEHCOPHEIMM CBOICTBAMH, HO M 0ONee BBICOKHMH 3HAYEHHMSAMH KHCIOTHOCTH. VIOTYpPTHI M3 KO3BETO
MoJioKa 0Oe3 [100aBOK, B YaCTHOCTH, HMMENH Jy4qline (HU3HMYECKHE XapaKTEepUCTHKH. lcmosnb3oBaHHE
)Z[O6aBOK BBI3bIBAJIO M3MCHCHUEC CTPYKTYPBI ﬁorypTa, YTO HNPUBOIUIIO K 0ojiee BBICOKMM 3HAYECHUSIM
cunepesuca. Morypr co cMechlo IByX HAIONHUTENEH ObLI JIydllle BCEro IPHHAT cpeau #oryptos. Ilo
UCIIOJIB3YEMbIM IIapaMeTpaM CMECh BUIIHM M TEPHOBHHKA HMEET MEPCICKTHBHbBIC CBOICTBA B KauecTBE
MOJXOIAIIUX UHIPEAUEHTOB JJIsl MPOU3BOACTBA HOTYpTa U3 KO3bETO MOJIOKA.

I'maBHO# cnaboCThIO ATOTO HCCIEAOBAHHS ObLIa MAJOYUCICHHOCTh Hamei rpynmsl (10 denoBek).
IIpu HebGompmioM oO0BeMe BBIOOPKH CIEIyeT MPOSBIATH OCTOPOKHOCTh, IOCKOJBKY IOJNyYEHHBIE
PE3yIbTaThl MOTYT OBITh HEPHEMIIEMBI IJIs IPEJICTABICHNSI OOBEKTUBHBIX JaHHBIX.

KawueBble cioBa: TUIOJbl TEpHA; BUIIHS; KO3b€ MOJIOKO; THINEBas IIEHHOCTh, CEHCOPHEIC
CBOMCTBA; HOTYPT.
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