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INTORDUCTION

This year, 2020, started with the vast spread of the virus SARAS-CoV-2 that quickly evolved
to a global COVID-19 pandemic. The pandemic induced changes in both our everyday and
professional life which inevitably led to an economic crisis on a global scale.

As the world was adapting to this situation, many factories and warehouses were forced
to close, the production in many industries declined, state borders were closed. As other
branches of the industry were slowing down, the production and manufacturing of food and
drugs continued to work with full force. Social distancing was instigated, and thus, became
the new normal. This social distancing era did not affect science and education, as they
continued with the help of online platforms and the commodities that today’s technology
has to offer.

In these times of global economic crisis and a viral pandemic, the key role of science,
education and food production in the sustainability and evolution of humans was once
again proven. The agricultural industry did not go unaffected by COVID-19. Restrictions of
movement, as well as basic aversion behavior by workers, may impede farmers from farming
and food processors - who handle the vast majority of agricultural products - from processing.
Shortage of fertilizers, veterinary medicines and other input could affect agricultural
production. Closures of restaurants and less frequent grocery shopping diminish demand for
fresh produce and fisheries products, affecting producers and suppliers. However, besides all
the hardships that were brought along with the crisis did not halt the agricultural industry
and food production kept on developing and functioning in order to meet the demands.

Journal of Agriculture and Plant Sciences Vol. 18. No 1 is published in the midst of the SARS-
CoV-2 pandemic. This volume proves that science and scientific research are of profound
importance to agriculture and food processing and production, and must not be held down,
even when the world faces a pandemic.

JAPS Editorial board were given a great responsibility, to sustain the continuity of published
volumes of the journal in these difficult times of a pandemic and an economic crisis. Therefore,
with great honor and respect, we would like to present the latest scientific achievements in
agriculture.

Editorial Board, Editor in chief,

December, 2020 Prof. Liljana Koleva Gudeva, PhD
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Abstract

This paper presents the results obtained from the examination on the impact of cold-pressed pumpkin
oil and cold -pressed black seed oil on the chemical composition and oxidative changes (degree of acidity and
peroxide value) of Bacon Folk sausages. The chemical composition of the groups of sausages was examined
on the first and on the sixtieth day of production, and the degree of acidity and peroxide value were examined
on 1%,10%,20%",35%",45% and 60 day of production. From the results it can be seen no statistically significant
difference between the chemical compositions of the Bacon Folk Sausages produced by applying cold pressed
pumpkin and black seed oils in terms of protein and mineral content. There is a greater variation in the fat
content in groups (lll, IV) produced with the addition of cold pressed pumpkin oil and black seeds. The acidity
level is lower in the groups of sausages produced with cold pressed black seed oil. As the maturation increases
in days, the acid level in all groups and all types of cold pressed oils also increases. On the first day of production
in the groups of sausages produced with cold pressed black seed oil, the lowest peroxide number was found.
On the sixtieth day of production we have the lowest peroxide number in the first group of cold pressed
pumpkin oil.

Keywords: chemical composition, oxidative changes, sausage

INTRODUCTION

In recent years, the production and dietary
use of cold-pressed vegetable oils has increased
significantly. The most important factor in their
quality is the raw material, which is procured
from various domestic and imported sources.
From this aspect, the purity and maturity
of the seeds are important and they have a
direct impact on the heat production quality
of the cold-pressed oils (Qian Ying et al, 2018).
The oils produced by this technology are rich
in bioactive compounds, (Obiedzinska et al.
,2012). Various seeds and nuts are used as
sources for the production of these oils (olive
fruit, beet seed, flax, pumpkin, sunflower,
sesame, primrose, pumpkin, black currant,
black seed, walnuts). They are also consumed by

people as healthy food. They are all rich sources
of unsaturated fatty acids including essential
fatty acids, bioactive compounds such as
tocopherols and tocotrienols, free and esterified
sterols, hydrocarbons (squalene), triterpene
alcohols, carotenoids, chlorophylls and other
compounds, which are extremely important
for human nutrition (Gérnas al., 2016) cited
in the research of (Qian Ying et al., 2018). The
pumpkin family (Cucurbitaceae) includes about
800 species in 120 variety.

The basic genius of that family is the
pumpkin (Cucurbitaceae). This family includes
several species: Cucurbita maxima, C. moschata,
C. ficifolia, C. argyrosperma, C. turboniformis.
The so-called common pumpkin (Cucurbita
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pepo L.) is mostly grown in our country. Cold
pressed pumpkin oil has a dark green color.
It is most often used to improve the taste of
salads, vegetables and in medicine in the form
of gel capsules. This oil contains unsaturated
fatty acids, minerals and vitamins, tocopherols,
phenolic compounds, phytosterols, etc.
Pumpkin seeds and seed oil have many positive
pharmacological and nutritional properties
(Dimi¢ Etelka et al.,, 2009). Nigella sativa, is a
green annual plant that belongs to the family
Ranunculaceae. Black seed oil has a brownish-
green color, oily texture and a characteristic
odor. It contains more than 100 active

highly balanced substances (saturated and
unsaturated fatty acids, calcium copper, zinc,
phosphorus, iron, B vitamins such as: B,, B, B,,
B,, and B,, 15 amino acids amino of which 9 are
essential amino acids). Black seed oil contains
many other compounds that have antioxidant,
antimicrobial, antifungal, anti-parasitic, anti-
diuretic and anti-spasmodic properties. The
purpose of our research was to investigate the
effect of different concentrations of cold pressed
pumpkin oil and cold pressed black seed oil,
on the chemical composition and oxidative
changes (degree of acidity and peroxide value)
of Bacon Folk sausages.

MATERIAL AND METHODS

Material

Bacon Folk sausages produced in the meat
industry in the R. Macedonia served as a material
for examination. According to the Rulebook for
demands regarding quality of minced meat,
meat preparations and meat products (Official
Gazette of Republic of Macedonia No. 63 from
29.04.2013), this sausage belongs to the group
of semi-permanent coarse chopped boiled
sausages. The production of the sausage was
in compliance with all sanitary and veterinary
regulations applicable in Macedonia. The
sausages were produced according to the
following recipe: 3 kg chicken MDM; chicken
drumstig 12 kg; pork triming 35 kg; solid fat 40
kg; leek 3 kg; nitrite salt 1.7 kg; spice mix 0.400
kg; polyphosphate 0.500 kg; emulsifier 2.0 kg;
hard water - ice 5,0 kg.

Four groups of Bacon Folk sausages were
prepared for the experiment: | group - without
addition of cold pressed pumpkin oil (control
group); Il group — with addition of 3g/kg cold
pressed pumpkin oil; Il group — with addition
of 4g/kg cold pressed pumpkin oil, IV group -
with addition of 5g/kg cold pressed pumpkin
oil.In the same order the other four groups was
made in which cold pressed black seed oil was
applied. Cold pressed pumpkin oil and black
seed are bought from the trade network - in
the market and are used in the production of
groups of bacon sausage.

Cold pressed oils were applied during
the mixing of the mixture. After preparation
and mixing, the mix is stuffed in natural pork
intestines with diameter 32-34 mm. After
stuffing and pressing, the sausage were
thermally processed, according to the following
formula: 35 minutes drying at 62°C, 20 minutes
smoking at 62°C, 35 minutes boiling at 78°C.
After thermal processing, the sausages were
vacuumed with vacuum machine Vebomak.
After vacuuming, the sausages were stored at
refrigerator at temperature of +4 °C.

Methods

The chemical composition was tested by
using standard test methods commonly used
in the chemical composition: Water by drying
method at 105°C; fats by the Gerber method;
proteins was tested by the Kjeldahl method;
mineral substances (ash) by the burning
method. Three repetitions were made (n=3).The
degree of acidity was examined according to
the method MKC EN 1410 (2007). The peroxide
value was examined according to the method
MKC SO 27101 (2011).

Each parameter was determined after
three repetitions, and the results are presented
as mean value £ Sd. The obtained results are
mathematically and statistically processed in
Microsoft Excel, 2003.
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RESULTS AND DISCUSSION

Determination of chemical composition
The results from the impact of cold-pressed
pumpkin and black seed oils on the chemical

composition on Bacon Folk sausages are given
in (Table 1).

Table 1 Chemical composition of Bacon Folk sausage groups on the 1st and the 60th day of production

(n-3, Mean + SD)

Cold pressed pumpkin oil

1 st day of production
Parameters (%) Group | Group Il Group Il Group IV
Water 54.61+0.12 53.35+ 0.42 52.24.+0.72 52.83+0.20
Fats 26.50 + 0.08 29.75+0.18 30.25+0.48 30.00 £ 0.22
Proteins 11.86+0.12 11.95+0.52 11.65+0.42 11.88+0.18
Mineral matters (ash) 446 +0.52 437+ 0.48 424 +0.20 432 +0.40

60" day of production
Parameters (%) Group | Group I Group Il Group IV
Water 51.59+0.12 50.57 +£0.28 50.98 +£0.18 53.58 + 0.48
Fats 26.50+0.10 28.00 + 0.40 29.50+0.70 28.50 + 0.40
Proteins 11.52+0.20 11.70+£0.48 12.01 £0.40 12.00+0.18
Mineral matters (ash) 446 +0.52 437 +£0.22 444 +0.78 457 +0.42

Cold pressed black seed oil

1 st day of production
Parameters (%) Group | Group Il Group Il Group IV
Water 53.58+0.18 51.59+ 0.14 51.67 +0.20 51.72+0.22
Fats 26.25+0.12 28.00 + 0.08 28.00 + 0.24 28.00+0.12
Proteins 12.19+£0.28 12.07 £0.18 12.00 £ 0.22 12.21+£0.28
Mineral matters (ash) 3.62+0.18 3.68+0.12 3.80+0.22 3.94+0.24

60" day of production
Parameters (%) Group | Group Il Group Il Group IV
Water 54.61+0.22 52.63+0.24 51.73+£0.18 52.24+0.10
Fats 25,75+0.14 28.00+0.12 27.00 £0.20 28.00+0.18
Proteins 1246 +0.10 12.66 +0.18 12,92 +0.22 12.21+0.10
Mineral matters (ash) 3.80+0.24 3.98+0.18 444 +0.20 3.82+0.12

On the first day of production at the
groups of sausages produced with cold pressed
pumpkin oil, there was a greater variation in
the water and fat content between the first
(54.61+0.12) and fourth (52.83+0.20), the second
(53.35+0.42) and fourth group (52.83+0.20),
(in terms of the water content) and the first
(26.50+0.08) and fourth (30.00+0.22), the second
(29.75+0.18) and the fourth group (30.00+0.22),
(in terms of fat content). While on the 60th day
of production, there are differences in water
and fat content between the first (51.59+0.12)
and fourth (53.58+0.48), second (50.57 +0.28)
and fourth group (53.58+0.48), and the third
(50.98+0.18) and fourth group (53.58 + 0.48), (in
terms of water content), and between the first
(26.50 +0.10) and third (29.50+0.70), first (26.50
+0.10) and fourth (28.00 + 0.18), (in terms of fat

content).

Onthefirstday of production of the sausage
groups produced with cold pressed black seed
oil, a greater variation in water and fat content
was observed between the first (53.58+0.18)
and second (51.59+0.14), first (53.58%0.18)
and third group (51.67+0.20) and the first
(53.58+0.18) and fourth (51.72+0.22), (in terms
of water content) and the first (26.25+0.12) and
the second (28.00+0.08), first (26.25 +0.12) and
third group (28.00 £0.24) and first (26.25+0.12)
and fourth group (28.00+ 0.12), (in terms of fat
content).

While on the 60th day of production, there
are differences in the water and fat content of
the first (54.61 + 0.22) and the second (52.63 +
0.24), the first (54.61 + 0.22) and the third (51.73
+0.18) and the first (54.61 + 0.22) and the fourth



group (52.24 +0.10), (in terms of water content).
In terms of fat content there are differences
between the first (25.75 + 0.14) and the second
(28.00 = 0.12), the first (25.75 + 0.14) and the
third group (27.00+0.20) and the first (25.75
+ 0.14) and the fourth group (28.00 = 0.18).
This finding is due to the higher fat content
and hard water (ice) added during the product
cuttering, or as a result of the packaging
of insufficiently drained sausages. In terms
of protein content there are no statistically
significant differences between any of the

examined groups of sausages.

Leng Gao et al. (2013) investigated the
effects of replacing pork with pre-emulsified
sunflower oil (using isolated soy protein) in
the production of frankfurter. oil has increased
protein content, reduced fat content and
improved oxidative stability.

The results of the examination of the
oxidative changes (degree of acidity and
peroxide value in the examined groups of Bacon
Folk sausages are given in Figures 1,2,3 and 4.
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Figure 1. Degree of acidity in groups of sausages produced with cold pressed pumpkin oil (Fa)
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Flgure 2. Degree of acidity in groups of sausages produced with cold pressed black seed oil (Fa)
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Figure 1 and Figure 2 show that on the first
day of production in the groups of sausages
produced with cold pressed pumpkin oil, the
acidity level is the lowest compared to the

groups of sausages produced with cold pressed
black seed oil. As the maturation increases
in days, the degree of acidity increases in all
groups and all types of cold pressed oils.
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Figure 3. Peroxide value in groups of sausages produced with cold pressed pumpkin oil PN (mmol / kg)
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Figure 4. Peroxide value in groups of sausages produced with cold pressed black seed oil PN (mmol / kg)

Figure 3 and Figure 4 show that on the first
day of production in sausages produced with
cold pressed black seed oil, the lowest peroxide
number was found in all groups, compared
to the groups of sausages produced with the
addition of cold pressed pumpkin oil. The third
group of sausages produced with cold pressed
pumpkin oil has the highest peroxide number
on the first day after production.

On the sixtieth day of production, the

lowest peroxide number is in the first group of
sausages, and the highest in the fourth group
(Chart 3), in relation to the groups of sausages
in (Chart 4). From the obtained research we can
conclude that the biggest variations in terms of
the peroxide number of all groups of sausages
are in the groups of sausages in which cold
pressed pumpkin oil is applied.

Because cold-pressed oils are used in our
research, this means that the antioxidant activity
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of their bioactive components is not impaired,
which was shown in the reduced values of the
tested peroxide number in sausages.

Antova (2014) examined the anti-
oxidative stability of ordinary and cold pressed
pumpkin seed oil obtained from the Plovdiv
region harvested in 2012. They found that
cold pressed pumpkin seed oil has a higher

content of tocopherols (950 mg / kg) and has
higher antioxidant stability (37.0 h) compared
to ordinary pumpkin oil (tocopherol content
225 mg / kg and oxidative stability 21.4 h). Due
to its chemical composition and high oxidative
stability, pumpkin seed oil can be used in food
industry and medicine.

CONCLUDING REMARKS

From the performed examinations and
the obtained results it could be concluded
that all produced groups of sausages are in
accordance with the Rulebook on quality,
because their production technology is similar
(group of steamed sausages). From the above
mentioned, it could be concluded that the
used concentrations of cold-pressed oils in
the groups of sausages do not have impact
on their chemical composition during storage
at temperature of 4°C. Degree of acidity
and peroxide number of all tested sausage
groups increased from the 1° to the 60" day of
production. More obvious variations between

the sausage production series were observed in
the peroxide number between the two groups
on the last day of storage. The results obtained
in this way are low and show stability during
storage even when a functional component is
added.

In our research, refined cold pressed
pumpkin and black seed oils were used,
which means that the antioxidant activity of
their bioactive components is not disturbed,
which was shown in the reduced values of the
examined peroxide number in sausages.

REFERENCES

Dimic, E., Vujasinovic, V., Romanic, R,
& Parenta G. (2009). Change of quality and
biologicaly active components of pumpkin
seed oil at 63+20°C during a 20 days period.
Jornal Uljarstvo Vol 40 No 1 - 2. pp. 17 -23.

Gornas, P, Rudzinska, M. Raczyk, M.,
Misina, I. & Seglina, D. ( 2016). Impact of cultivar
on profile and concentration of lipophilic
bioactive compounds in kernel oils recovered
from sweet cherry (Prunus avium L.) by-products.
Plant Foods Hum. Nutr., 71, 158-164.

Gérnas, P, Rudzinska, M., Raczyk, M., Misina,
I, Soliven, A., Lacis, G. & Seglina, D., (2016).
Impact of species and variety on concentrations
of minor lipophilic bioactive compounds in
oils recovered from plum kernels. J. Agric. Food
Chem., 64, 898-905.

Gérnas, P, Rudzinska, M. Raczyk, M.,
Misina, 1., Soliven, A. & Seglina, D. (2016).
Chemical composition of seed oils recovered
from different pear (Pyrus communis L.) cultivars.
J. Am. Oil Chem. Soc., 93, 267-274.

Obiedzinska, A. & Waszkiewicz-Robak, B.
(2012). Cold pressed oils as functional food!,
Zywn. Nauka Technol. Jakos¢., 80, 27-44.

Petkova Zh. Antova, G., (2014). Oxidative
stabillity of pumpkin seed oil and possibilities

of stabilizatio. Scientific Works of University of
Food Technologies NVolume LX, pp. 259- 264.

Leng, G. Yang-Pin, H. & Xiao-Chen,
G.(2013). Influence of pre-emulsified sunflower
oil used for pork backfat replacement in sika
deer. Frankfurter Journal Food Sci. Technol. Res.,
19(5), 773 -780, 2013.

Ying, Q. Wojciechowska, P, Siger, A,
Kaczmarek, A. Okuda Rudzinska M. (2018).
Phytochemical content, oxidative stability, and
nutritional properties of unconventional cold-
pressed edible oils. Journal of Food and Nutrition
Research. 6(7), 476-485.

MpaBunHUK 3a 6GaparaTa BO OAHOC Ha
KBaJIUTETOT Ha MENIEHOTO MecCo, MMOArOTOBKYU
o Meco 1 npon3Boan o Meco CnyK6eH BECHUK
Ha P. MakepoHuja, 6poj 63 og 2013 roguHa.



QUALITATIVE CHARACTERISTICS OF SAUSAGES MADE WITH
ADDITION OF PUMPKIN AND BLACK SEED OILS

KBAJIUTATUBHU KAPAKTEPUCTUKU HA KOJIBACU NMPOU3BEAEHMU CO
[OAATOK HA MACJI0 Of} TUKBA U LIPHO CEME

bo6aH MannHoB™, Auo Kysenos?

'CmydeHm Ha 8mop YuKJyc Ha cmyouu Hak Kamedpama 3a npexpambeHa mexHos0z2uja u npepabomka Ha
AHUMAITHU npou3eoou 3emjodesncku pakynmem, 2000 LLimun, Peny6nuka CesepHa MakeOdoHuja
2YHueep3umem “loye [lenues” LLImun, 3emjodencku ¢pakynmem, 2000 LLimun, Penybnuka CegepHa MakedoHuja
*KoHmakm aemop: bobanmalinov@yahoo.com

Pesnme

Bo TpynoT ce gageHu pesyntatute of UCNUTYBAaHETO Ha XEMUCKMOT COCTaB U OKCMAATUBHUTE MPOMEHN
(KNCEeNVHCKMOT CTeMneH 1 NepoKCuaHMOT 6poj) Ha ABe rpyny 6apeHn CnaHMHCKK Konbacy npov3BefeHr co
[OMATOK Ha JIAfHO LedeHO MAacio of TUKBA M LUPHO ceMe. XeMUCKMOT COCTaB Ha Konbacute e McnuTyBaH
Ha MPBMOT U Ha LIEeCeTTMOT AeH Of NPOU3BOACTBOTO. KMCENMHCKMOT CTeneH 1 MepoKCMAHUOT 6poj ce
WCNUTYBaHW Ha: MPBMKOT, 4eCeTTNOT, ABAeCeTTUOT, TPMeceT 1 NeTTUOT, YeTmpmneceT N NeTTUOT U LeeceTTNOT AeH
Of, MPOU3BOACTBOTO. BO 0AHOC Ha cogp»KMHaTa Ha NPOTENHN U MUHEPANTHN MaTePUN, HE MOCTOjaT CTaTUCTUYKN
3HauajHV Pa3NvKK Kaj NCNUTYBaHMTe rpynu Ha Konbacu. Moronemo Baprpare BO COApXKMHATA Ha MacTyi UMa
kaj rpynute lll n IV nponssegeHn co goAaTok Ha NagHO LefeHO Macsio Of TUKBA 1 LPHO ceme. KncennmHckmor
CTeNeH e MOHU30K Kaj rpynuTe Konbacy Npor3BefeHr CO NIafiHO LefeHo Macslo of LpHo ceme. Co TEKOT Ha
3roneMyBareTO Ha 3peereTo BO AeHOBU Ce 3rofieMyBa 1 KUCENTMHCKNOT CTeMeH 1 Kaj ABETe UCNUTYBAaHW rpynu.
Ha npBuroT fieH of Npon3BOACTBOTO Kaj rpynuTe Konbacy Npou3BeAeHn Co NafiHO LieleHO MAc/io Of LIPHO ceMe
€ KOHCTaTMpaH Hajmasn nepokcuaeH 0poj, a Ha LieeceTTNOT AeH Of NPON3BOACTBOTO HajMan nepokcugeH 6poj
MMa Kaj npBaTa rpyna konbacu npon3sefeHn Co JOAATOK Ha JIalHO LieieHO Macs1o Of TUKBa.

KnyuHun 360poBu: xeMUCKU COCMAs, OKCUOAMUBHU NPOMeHU, Konbdcu
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