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This study investigates the effects of adding purslane powder (Portulaca oleracea) to organic sausages
made from organic beef, focusing on physicochemical properties, sensory characteristics, and microbiologi-
cal stability. The use of natural additives is crucial in organic sausage production due to restrictions on
synthetic preservatives and sodium nitrite. Samples were prepared with 0.8%, 1.2%, and 1.4% purslane
powder and compared to a control without purslane. Results showed that purslane powder significantly
improved moisture retention, with the highest levels observed in the 1.2% and 1.4% samples. pH values
remained stable across all samples, indicating effective acidity regulation. Water activity (aw) values
were consistent, ensuring microbiological safety. The total viable count (TVC) was significantly lower
in samples with purslane, particularly at 1.2% and 1.4% concentrations, compared to the control. Sensory
analysis indicated that the sample with 1.2% purslane maintained high scores similar to the control, while
the 1.4% sample exhibited a bitter taste and greenish tint, negatively affecting its sensory attributes.
The use of organic beef aligns with consumer demand for natural and healthy products, providing high-
quality protein without synthetic additives. Purslane powder, known for its antioxidant and antimicrobial
properties, proved to be an effective natural additive for improving the quality and shelf life of organic
sausages. The optimal concentration of 1.2% purslane is recommended, offering a balance between enhan-
ced physicochemical properties and favorable sensory characteristics. This study supports the use of natural
additives in organic meat products, promoting healthier and more sustainable food options.

Keywords: organic sausages, purslane powder, physicochemical properties, sensory analysis, micro-
biological stability, natural additives.
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VccnenoBanue n3ydaer BIMsIHUE J0OABJIEHH MOpoIKa ropryiaka (Portulaca oleracea) B opraHudeckue
KOJIOACHI, M3TOTOBJICHHbBIE U3 OPraHUYECKOM TOBSIIVHBI, C aKIIEHTOM Ha (PU3UKO-XUMUYECKUE CBOMCTBA, CEH-
COpHBIE XapaKTePUCTUKN U MUKPOOUOIOTMYECKYI0 CTaOMIBHOCTD. VICcronb30BaHNe HATYpabHBIX J00aBOK
MMeeT pelaioliee 3HaYeHUe B MPOM3BOJICTBE OPraHWYECKMX KOJIOAC U3-3a OTPaHUYECHUI Ha CHHTETUYECKHUe
KOHCEPBAHTHI 1 HUTPUT HATpUsA. Bbi moaroToByieHbl 06pasiisi ¢ 0,8%, 1,2% wu 1,4% mopolka mopryiaka
Y CpPaBHEHBI C KOHTPOJIBHBIM 00pa3iioM Oe3 moprynaka. Pe3ynbrarsl moKa3aim, 4To MOPOMIOK MOpPTYJIaKa
3HAYMTENILHO YIYUIIWJI yIep:KaHUe BJIard, MPU 3TOM CaMble BBICOKHE YPOBHM HAOIIOAMCh B 0Opasiiax ¢
1,2% wn 1,4%. 3nayenus pH ocraBavch cTaOMIIBHBIMU BO BceX 00pa3liax, YTo yKasbiBaeT Ha 3(p(eKTUBHOE
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peryJiMpoBaHre KUCIOTHOCTU. 3HAYEHUSI aKTMBHOCTU BOJIbI (aW) ObLITM IMOCTOSIHHBIMH, YTO 00ECIIeUHUBAIIO
MUKPOOHOJIOrHuecKyo 6e30macHoCTh. O0Imee KOMMIecTBO Ku3HecrmocoOHbIX OakTeprit (KMADPAHM) Obi-
JIO 3HAUUTENILHO HIKE B 00pasIiax ¢ MOpTy/IakoM, 0COOSHHO 1pH KoHIeHTpanusix 1,2% u 1,4%, no cpaBHe-
HUIO C KOHTPOJIbHBIM 00pa3iioM. CeHCOpHBI aHaJIN3 MoKa3as, 4to oopasel ¢ 1,2% mnoprynaka cOXpaHsiI
BBICOKHE OLICHKH, aHAJIOTUYHBIE KOHTPOJIBHOMY, TOT/Ia Kak oopasell ¢ 1,4% nopTynaka UMes TOPbKHA BKYC
Y 3eJICHOBAThIli OTTEHOK, YTO OTPHIIATENILHO CKA3aJIoCh HA €r0 CEHCOPHBIX XapaKTepuctukax. Mcmosb3o-
BaHME OPraHWYECKOW TOBSIAMHBI COOTBETCTBYET MOTPEOMTEIHCKOMY CIIPOCY Ha HATypasibHbIe U IMOJIE3HBIE
MIPOIYKTHI, 0OeCrieurBasi BHICOKOKAYeCTBEHHBIN OeJIOK 0e3 CHHTeTHIeCKrX 100aBok. [Toporiok noprynaka,
W3BECTHBI CBOMMU aHTHOKCUIAHTHBIMUA ¥ aHTUMUKPOOHBIMH CBOMCTBAMH, OKa3asics 3 DEKTUBHON HATY-
PaJIbHON NOOABKOW LTS YJIydIlIleHWs] Ka4eCcTBa M CPOKa FOJHOCTH OpraHM4ecKux kosodac. PekomeHnnyercs
ONTHMaJIbHAsI KOHIIeHTpalusl 1,2% mnopTynaka, oOecrieunBaoas 0ajaHc MEkTy YITydIleHHBIMA (PU3UKO-
XUMHUYECKUMU CBOMCTBAMHM U OJIArONPUATHBIMEA CEHCOPHBIMU XapaKTEPUCTHUKAMU. DTO MCCIIe0BaHUE IO/
JEPXKUBACT UCITOIb30BAHUE HATYPAJIbHBIX J00ABOK B OPraHUYECKMX MSICHBIX IIPOAYKTaX, CIOCOOCTBYS MPO-
JBWXEHUIO O0Jiee 37I0POBBIX M YCTOMYMBBIX BAPHAHTOB MUTAHUSI.

KinoueBrble cjioBa: OpraHn4veckue KOJ'I68.CBI, TMOPOILIOK NMOPTYJIaKa, (bI/ISI/IKO—XI/IMI/ILICCKI/IC CBOﬁCTBa, CEH-
COprIfI aHaJIn3, MI/IKpO6I/IOJ'IOI‘I/I‘ICCKa}I CT8.6I/IJ'IBHOCTL, HaTypaJIbHbIC I[O63.BKI/I.
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CAKTAY MEP3IMIH KAKCAPTY
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3eprrey (DUBMKATBIK-XUMUSIIBIK, KACHETTEepre, CEHCOPIIBIK, CUMIaTTaMaIapFa KoHe MUKPOOHOIOTUSIIBIK,
TYPaKTbUIBIKKA Ha3ap ayaapa OThIPbII, OPraHUKAJIBIK CUBIP €TIHEH jKaCaJlFaH OPraHUKAJbIK Iy KbIKTapra
nopryiak yHTarbiH (Portulaca oleracea) KocyapIH ocepiH 3eprreiii. Taburu Kocranapas! KOJIIaHy CHHTETH-
KaJIbIK, KOHCEPBAHTTAp MEH HATPUil HUTPUTIHE IeKTeyiepre OaiIaHbICTh OPraHUKAITBIK, TITYKbIK, OH/IipPiCiH-
ne ete MaHb3abl. Yiriiep 0,8%, 1,2% xone 1,4% noprynaak yHTarbIMEeH JaubIHAAIIbI KOHE MOPTYJIAKCHI3
OakpUIayMeH casbICThIPbUIIBL. HoTrkesnep mopTysiak YHTAFbl bUTFAJIBIH CAKTATYbIH alTapIIbIKTAN jKaKcapT-
KaHBIH KOPCETTi, eH koFapbl AeHrewnep 1,2% xone 1,4% ynrinepae 6aiikanapl. pH MoHzaepi OapibIK, yri-
Jiepae Ty PaKThl OOJBIT Kbl OYJT KBIIIKBULABIKTHIH TUIMII peTTenyid kepceteai. Cy OeliceHAUTiTiHIH (aw)
KOPCETKIITEPi MUKPOOHOJOTUSIIBIK, KAYITCI3MIKTI KAMTaMachI3 €Te OTBIPHIM, Coikec Oombl. 2Kammsl emip-
menaik kepcetkimi (TVC) mopTynak chlHaMaslapbiHIa alTapiIbIKTal TOMEH OOJIbI, acipece OaKblIayMeH
canbicThiprana 1,2% xoue 1,4% xoHuenTpauusga. CEHCOpIbIK TaJIAAY KepceTkeHaeu, 1,2% noprynak chl-
Hamachl OaKkpUIayFa yKcac xKorapsl Oayut xkuHaabl, an 1,4% cehlHamMaza aiibl oM MEH Kachll peHK OalKai-
abl, OYJ1 OHBIH CEHCOPJIbIK, KacueTTepiHe Tepic acep eTTi. OpraHuKasbIK CUBIP €TiH MaiJaaHy TYThIHYIIIbI-
JIApIbH TaOUFH JKoHE TalJaJThl OHIM/Iepre JIeTeH CYPaHbIChIHA COMKeC Kelle/li, CHHTETHKAITBIK, KOCTIAJIapChI3
)KOFaphl canajibl aKybI3/Ibl KAMTAMAachi3 eTefli. AHTHOKCHIAHTTHIK, JKOHE MUKPOOKA Kapchl KacHeTTepiMeH
TaHBIMAJI TIOPTYJIAK YHTAFbl OPraHUKABIK, IIIYKBIKTAPIBIH Calachl MEH CakTay Mep3iMiH kKaKcapTy YIIiH
TUIMJII TaOUFKU Kocma OO MIBIKTHL. JKakcapThiFaH (PU3MKA-XUMUSUIBIK, KACHETTepi MeH KOJalibl CeH-
COpJIBIK, CUIIaTTaMasiapbl apachblHJarbl TeMe-TeHIIKTI KaMTamachi3 eTeTiH 1,2% nopTyaakThiH OHTAIbl KOH-
HEHTPAIUSCH YCHIHBIIAAbI. Byl 3epTTey OpraHMKaIbK, €T OHIMJIepiHAe TAOUFU KOocCTaaapabl KOMAaHY/Ibl
KOJIIA/Ibl, OyJI TaFAaMHBIH MAHJaJTbI )KOHE TYPAKThl HYCKAJIAPBIH jKacayFa bIKIIaJ eTejli.

TyiiiH ce3ep: OpraHuKaIbIK HIYKBIKTAP, MOPTYJIAK YHTAFbl, (PU3MKA-XUMHUSUIBIK, KACUETTEpl, CEHCOp-
JIBIK, aHAJTN31, MUK POOUOJIOTUSIIIBIK, TY PAKTBUIBIFbI, TAOUFU KOCTIAIapBhl.
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Introduction. In recent years, the interest in
organic food products has significantly increased
due to their presumed health benefits and lower
environmental impact. One of the promising
directions in the organic production of meat
products is the use of natural additives, such as
plant extracts and powders, to improve the quality
and safety of the products. In this context, purslane
powder (Portulaca oleracea) is of particular interest,
as it possesses a range of beneficial properties,
including antioxidant and antimicrobial activity [1].

The global market for organic food has
been experiencing steady growth, driven by
consumer awareness and demand for healthier
and more environmentally friendly food options.
According to recent reports, the market for organic
products is projected to continue expanding, with
significant investments being made in research and
development of organic farming and production
techniques [2, 3].

Natural additives have gained considerable
attention in the food industry due to their potential
to enhance food quality and safety. Plant-based
extracts and powders, in particular, are being
extensively studied for their bioactive compounds
that can act as natural preservatives and health
enhancers. Studies have shown that these natural
additives can improve the sensory attributes of food,
extend shelf life, and reduce the need for synthetic
additives [4,5].

Purslane (Portulaca oleracea) is a succulent plant
widely recognized for its nutritional and medicinal
properties. It is rich in omega-3 fatty acids,
vitamins, minerals, and bioactive compounds such
as phenolics and flavonoids. Previous research has
highlighted its antioxidant properties, which can
help in preventing oxidative deterioration of food
products. Moreover, its antimicrobial activity has
been reported to inhibit the growth of various
foodborne pathogens, making it a promising natural
additive for food preservation [6,7].

Water activity (aw) is a crucial parameter in
determining the shelf life and safety of food
products. It measures the availability of free water
for microbial growth and chemical reactions. High
water activity in food can lead to the proliferation

of spoilage and pathogenic microorganisms, which
adversely affects the product's quality and safety.
Therefore, controlling water activity is essential in
the production of meat products, especially organic
ones, to ensure their microbiological stability and
extend their shelf life [8,9].

The use of natural additives like purslane powder
in meat products can potentially regulate water
activity and enhance antimicrobial properties.
Purslane contains phenolic compounds and
flavonoids that exhibit significant antimicrobial
potential, which can contribute to maintaining the
microbiological quality of the product [10].

The aim of this study is to comprehensively
evaluate the effect of purslane powder on water
activity and antimicrobial activity in organic
sausages. The determination of the influence
of different concentrations of purslane powder
on water activity (aw) in organic sausages was
measured using the Aqualab 4TE analyzer
(METER Group, USA) to ensure accuracy and
reliability of the results. The analysis of changes
in physicochemical indicators (moisture, pH) and
their impact on the microbiological stability of
the products during storage was conducted. The
moisture content and pH in sausage samples with
added purslane powder were analyzed (Tango-R
FT-NIR spectrometer, Bruker, Germany), as well
as their changes during storage (Table 1).

Materials and methods. Moisture Content
and pH Measurement. The moisture content and
pH of the sausage samples were determined
using the Tango-R FT-NIR spectrometer (Bruker,
Germany). Approximately 10 grams of each sausage
sample were homogenized, and the homogenate
was analyzed using the FT-NIR spectrometer. This
technique allows for rapid and non-destructive
analysis of moisture and pH by measuring the near-
infrared absorption spectra of the samples. The
instrument was calibrated using standard reference
materials to ensure accuracy. The moisture content
and pH values were obtained from the spectral data
using the instrument's software.

Water Activity (aw) Measurement. Water activity
(aw) of the sausage samples was measured using the
Aqualab 4TE water activity meter (METER Group,
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USA). Approximately 2 grams of each sample were
placed in the sample cup, ensuring that the sample
surface was level and free from air pockets. The
sample cup was then placed in the measurement
chamber of the Aqualab, and the aw value was
recorded once the reading stabilized. The instrument
was calibrated regularly using standard calibration
salts (aw 0.760 and aw 0.920) to ensure accuracy and
reliability of the results.

Antimicrobial Activity Analysis. To evaluate
the antimicrobial activity of the purslane powder
in the sausage samples, microbiological analysis
was conducted. The total viable count (TVC)
was assessed using Compact Dry plates (Nissui
Pharmaceutical Co., Ltd., Japan). Sausage samples
were homogenized in sterile saline solution and
serially diluted. An aliquot (I ml) of the diluted
sample was applied to the Compact Dry plate and
spread evenly. The plates were incubated at 35°C
for 48 hours, after which the colony-forming units
(CFU) were counted. The results were expressed as
log CFU per gram of sausage.

Statistical Analysis. All experiments were
conducted in triplicate, and the results were
expressed as mean * standard deviation. Statistical
analysis was performed using ANOVA (Analysis
of Variance) to determine the significance of
differences between the control and experimental
samples. A p-value of less than 0.05 was considered
statistically significant.

Results and discussion. The moisture content
of the sausage samples showed a general decrease
over the storage period for both the control and
experimental samples. However, the experimental
samples with purslane powder exhibited higher
moisture retention compared to the control. For
instance, at 9 days, the control sample had a moisture
content of 54.9%, whereas the samples with 0.8%,
1.2%, and 1.4% purslane powder had moisture
contents of 57.2%, 58.7%, and 58.9%, respectively.
This suggests that the addition of purslane powder
helps in retaining moisture in the sausages, which
could be beneficial for the texture and juiciness of
the product (table 1).

Table 1 - Physicochemical parameters of control and experimental sausage samples with added purslane

powder

Storage, Experiment 1 Experiment 2 Experiment 3
IParameter days Control (0.8% purslane) | (1.2% purslane) | (1.4% purslane)
Moisture, % 1 day 63,67 £ 0,05 65,42 £ 0,06 67,34 £ 0,04 67,8 £ 0,05

3 days 57,210,13 59,1 0,11 61,31+0,10 62,7 £ 0,09

6 days 55,6 £ 0,12 57,6 £ 0,12 59,31+0,12 59,8 £ 0,10

9 days 54,9+ 0,13 57,210,12 58,710,11 58,9 £ 0,08
pH 1 day 6,37 £ 0,05 6,17 0,12 6,151 0,11 6,10+ 0,09

3 days 6,33 £ 0,06 6,19 £ 0,09 6,17 £ 0,08 6,13+0,11

6 days 6,27 £ 0,06 6,25 = 0,05 6,27 £ 0,09 6,19 £ 0,06

9 days 6,21 £ 0,06 6,24 + 0,06 6,26 £ 0,12 6,21 £ 0,09
‘Water 1 day 0,824+ 0,003 0,825+ 0,003 0,826+ 0,003 0,825+ 0,003
Activity (aw), | 3 days 0,827+ 0,002 0,827+ 0,002 0,827+ 0,002 0,827+ 0,002
c.u. 6 days 0,819+ 0,002 0,824+ 0,000 0,824+ 0,002 0,824+ 0,002

9 days 0,816% 0,002 0,819+ 0,002 0,821% 0,002 0,824+ 0,002

The pH levels of the sausage samples decreased
slightly over the storage period for all samples. The
control sample started with a pH of 6.37 on day 1
and decreased to 6.21 by day 9. The experimental
samples with purslane powder showed a similar

trend, with initial pH values slightly lower than the
control. For example, the sample with 1.4% purslane
powder had a pH of 6.10 on day 1, which remained
relatively stable, ending at 6.21 on day 9. The slightly
lower initial pH in the experimental samples could
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be attributed to the acidic nature of the phenolic
compounds in purslane powder.

The water activity (aw) values for all samples
remained relatively stable throughout the storage
period, with minor variations. The control sample
had an initial aw of 0.824, which decreased to
0.816 by day 9. The experimental samples exhibited
similar trends, with aw values ranging from 0.825
to 0.824 over the same period. The consistent aw
values suggest that the addition of purslane powder
does not significantly alter the water activity of
the sausages, which is important for maintaining
microbial stability.

The results indicate that the addition of purslane
powder to organic sausages has a positive effect
on moisture retention without significantly altering
the pH and water activity. The higher moisture
content in the experimental samples can contribute
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to improved sensory properties such as texture and
juiciness. The stable pH and water activity values
suggest that the addition of purslane powder does not
compromise the microbial stability of the sausages.

Therefore, the application of purslane powder
in organic sausages resulted in the improvement
of certain quality parameters, such as moisture
content and maintenance of water activity, which
can contribute to extending the product's shelf life.
The impact on pH indicates that purslane may play
a role in regulating the acidity of the product.
Overall, the use of purslane as an additive in organic
sausages has a positive effect, but further research is
necessary to optimize its concentration and evaluate
its long-term impact on the microbiological stability
and organoleptic properties of the product.

In this context, we conducted a sensory analysis
of the experimental sausage samples (fig.1).

Aroma Flavor Texture

Figure 1 - Sensory analysis of control and experimental sausage samples with added purslane

The control sausage sample received the highest
scores across all parameters (5.00). Samples with
0.8% and 1.2% purslane powder also received high
scores, with negligible differences between them:
the average sensory profile score was 4.95 for both
samples. According to the results of the sensory
analysis presented in the chart, the experimental
samples 1 and 2 showed no significant differences
from the control in terms of appearance, color,
aroma, and flavor, receiving scores of 5.00, 5.00,

5.00, and 4.75, respectively. The texture was slightly
lower (4.99) but still at a high level. The sample with
1.4% purslane showed a significant deterioration
in all sensory characteristics, including the average
score (4.00), appearance (4.00), color (4.00), aroma
(4.00), flavor (4.00), and texture (4.00). These
changes are associated with the emergence of a
bitter taste and a greenish tint in the sausage,
significantly affecting its appearance. Given the
minimal differences between the samples with 0.8%
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and 1.2% purslane, we decided to use experiment
2 with a concentration of 1.2% as the primary
experiment, as it ensures high sensory scores
without significant changes and provides the best
physicochemical properties described above. Thus,
adding 1.2% purslane to sausages maintains their
quality and improves functional characteristics.

Microbiological safety and food quality are
key aspects determining their suitability for
consumption. One of the important indicators
used to assess the microbiological quality of food
products, including sausages, is the total viable count
(TVC). This indicator allows for evaluating the

total number of microorganisms capable of growing
and forming colonies under aerobic and facultative
anaerobic conditions at moderate temperatures. In
the context of growing demand for organic and
natural products, the use of natural additives to
improve microbiological stability and extend the
shelf life of food products is becoming increasingly
relevant. Purslane powder (Portulaca oleracea)
is known for its antioxidant and antimicrobial
properties, making it a promising additive for
sausages. This study will help determine the optimal
concentration of purslane powder to achieve the best
microbiological indicators without compromising
the organoleptic properties of the product (Table 2).

Table 2 - Study of total viable count (TVC) in experimental sausage samples

Experiment 1 Experiment 2 Experiment 3
IParameter Days Control (0.8% purslane) (1.2% purslane) (1.4% purslane)
TVC, CFU/g 1 1,39%107 1,31*%107 1,11*%10? 1,27*%107
4 1,27%10° 1,47*%10? 1,03*%10? 1,01%10?
9 1,43%10* 1,35%10° 1,19%10° 1,05%10°

On the first day, all samples showed similar initial
levels of TVC, with slight differences. The lowest
number of bacteria was recorded in the sample with
1.2% purslane (1.11 x 10> CFU/g). After 4 days,
the number of bacteria significantly increased in the
control sample (1.27 x 10°> CFU/g). Samples with
the addition of purslane demonstrated much lower
bacterial growth. The sample with 1.4% purslane
showed the lowest number of bacteria (1.01 x 10?
CFU/g), indicating a strong antimicrobial effect.
After 9 days, the control sample showed a significant
increase in bacteria (1.43 x 10* CFU/ g), whereas the
samples with purslane maintained lower TVC levels.
The sample with 1.4% purslane again demonstrated
the lowest number of bacteria (1.05 x 10°> CFU/g).
The addition of purslane powder to the sausages
significantly reduces the number of viable bacteria
compared to the control sample. The lowest number
of bacteria was recorded in samples with 1.2%
and 1.4% purslane, especially on days 4 and 9.
Experiment 2 (1.2% purslane) was chosen as the
primary one since it provides a significant reduction
in bacterial load without noticeable deterioration
in the sensory characteristics of the product. In

contrast, Experiment 3 (1.4% purslane) imparted
a bitter taste and a greenish tint to the sausage,
negatively affecting its appearance and flavor.

Conclusion. This study demonstrated that adding
purslane powder (Portulaca oleracea) to organic
sausages significantly improved their quality and
shelf life. The experimental samples with purslane
retained higher moisture levels and exhibited stable
pH values, indicating enhanced product stability.
Water activity remained consistent, ensuring
microbiological safety. The total viable count (TVC)
was significantly lower in samples with purslane,
especially at 1.2% and 1.4% concentrations,
compared to the control. Sensory analysis revealed
that the sample with 1.2% purslane had high
scores similar to the control, while 1.4% purslane
negatively impacted flavor and appearance. Organic
beef provided a high-quality protein source without
synthetic additives, aligning with consumer demand
for healthier products. Purslane powder, with its
antioxidant and antimicrobial properties, proved
to be an effective natural additive. The use of
1.2% purslane is recommended, offering a balance
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