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With an increase in meat consumption the requirements for
its quality also rise. As pork is the second most popular meat
in the world, producers of this product are trying to improve its
quality. The purpose of our research was to determine the effect
of the feed additive “Activo”, containing essential oils of cinna-
mon, rosemary and oregano, and chili pepper extract, on the
total lipids content and their individual class profile in liver and
skeletal muscles of pigs. The study was conducted on pigs of
the large white breed, weighing 70 kg, divided on two groups,
according to the piglets-analogues principle, which then were di-
vided into control and experimental groups. Pigs of both groups
received standard feed (SF) intended for this age group. Pigs
of the experimental group received the feed additive “Activo”
in an amount of 0.1 kg/t of feed in addition to SF. The duration
period of experiment was 40 days. Samples of liver, longissimus
dorsi, and latissimus dorsi muscle tissues were used as mate-
rial for the study. The total lipid content was determined using
gravimetric method, and individual lipid profile using thin-layer
chromatography on silica gel plates. The study has shown that
the total lipid content in the liver, long and broad back muscles
of pigs of the experimental group was 1.66 and 1.95 (P<0.001)
and 1.26 (P<0.05) times higher, respectively, than in animals of
the control group. The relative cholesterol esters content in the
liver lipids of the experimental group pigs was 1.9 (P<0.001)
times higher than in the control group. Instead, in the latissimus
dorsi muscle, a lower content of triacylglycerols and a higher
content of unesterified fatty acids (P<0.05), esterified choles-
terol (P<0.05), and especially phospholipids (P<0.001) were
admitted. It was determined significant decrease of unesterified
cholesterol content in the /atissimus dorsi muscle (P<0.001) and
increase of phospholipids content (P<0.001) under the effect
of the researched feed additive.

Key words: lipids, phospholipids, triacylglycerols, essen-
tial oils, feed additive, lipid metabolism

Introduction

Growth and development intensity in pigs depends
on a large number of factors, including the genetic po-
tential, housing conditions, and feeding. Nowadays feed
production technologies have made significant progress
in pig production development. First of all, it is the use
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of new feed additives, in particular substances of natu-
ral origin [3]. Over the past decade, the number of addi-
tional supplements included in the pig diet has increased
significantly. Since 2006, this trend has received a new
impetus, as the use of hormones and growth promoting
antibiotics has been banned [2]. Antibiotics are often used
where the housing conditions are not ideal, which lead
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to a number of bacterial diseases. Another reason of
the feed antibiotics use was animal growth promoting.
Furthermore, no one paid attention to the fact that the use
of growth promoting antibiotics negatively affects the pro-
duction of quality offspring, increases the cost of animal
keeping and the feed cost, and deteriorates the livestock
and poultry products quality. Along with the use of en-
zymes, probiotics, medium-chain fatty acids, plant prod-
ucts in the form of essential oils have also been used [4].
A significant progress has been made in the research of
various essential oil-based supplements and their effects
on various metabolic pathways in animals, poultry, and
fish [1, 7], especially on pig productivity and meat qual-
ity [2] in recent times. One of these additives is “Activo”,
which is a combination of biologically active substances
extracted from aromatic herbs and spices. This feed ad-
ditive contains: cinnamon oil, rosemary oil, chili pepper
extract and oregano oil. According to many researchers,
these components have antioxidant and anti-inflamma-
tory [6] and hepatoprotective properties [8], stimulate the
activity of digestive enzymes and gastric juice secretion,
improve feed conversion [9], and exhibit bactericidal and
antioxidant properties, inhibiting the growth and develop-
ment of pathogenic microflora [5].

The purpose of the study was to determine the effect
of the biologically active feed additive “Activo” on the total
lipids content and their individual classes profile in the
liver and skeletal muscles of piglets.

Materials and Methods

The experiment was conducted at a pig farm located
in the Odesa region, Ukraine. Pigs of large white breed,
of the same age, weighing 70 kg, were divided into two
groups: control and experimental, 43 animals each by
the principle of pairwise analogues. Pigs were housed in
the same box under the same conditions and consumed
standard feed (SF) 380673220006-C5. The pigs of the
experimental group were fed (SF) and supplemented
feed additive “Activo” in the amount of 0.1 kg/t of fin-
ished feed.

Samples of liver tissue, long and broad back muscles
taken from the animals at the end of the experiment were
used for biochemical studies.

Duration of the experiment was 40 days. At the end
of the study animals of both groups were control-slaugh-
tered and samples of liver, longissimus dorsi and latissi-
mus dorsi muscles were taken for laboratory studies.

The study is fully complied with the ethical require-
ments for the use of animals in experimental research
(Strasbourg, 1986; Kyiv, 2002), and the research meth-
odology was approved by the Bioethics Committee of
the Institute of Animal Biology of the National Academy
of Agricultural Sciences of Ukraine (Protocol no. 93-01
from 03.06.2021).

The total lipids content in the studied samples was
determined by the weight method after extraction with
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a chloroform-methanol (2:1) mixture according to the
Folch method. Separation of lipids into separate frac-
tions was performed by thin-layer chromatography on
glass plates. Lipid samples were applied to the plate with
a microdispenser and placed in chromatographic cham-
bers. After drying, the chromatograms were developed
in a chamber saturated with iodine vapor. For the lipids
quantification, the layers were scraped off the plates in
test tubes, hydrochloric acid was added, and the mixture
was heated up to 105°C. The optimal amount of each
fraction was measured on a spectrophotometer. Sepa-
rate classes of lipids were identified by comparison with
a chromatogram with purified standards [7].

The Student’s t-test and Microsoft Excel software was
used for the statistical calculation of digital data.

Results of the Study

The results of the studies showed that the feed ad-
ditive “Activo” supplementation to the feed of the exper-
imental group pigs had a significant effect on total lipids
content and their individual classes profile in the liver
and skeletal muscles (tables 1-3).

Thus, the total lipid content in the liver, longissimus
dorsi, and latissimus dorsi muscles of the experimen-
tal group pigs was 1.66 and 1.95 (P<0.001) and 1.26
(P=<0.05) higher comparing to control group. These data
indicate the effect of the studied feed additive on the pro-
cesses of lipid synthesis in the pigs’ organism, which
led to the accumulation of fat in the researched organs
and tissues.

On the one hand, such an increase in the lipids
amount in the researched tissues can be explained
by fats presence in the feed additive [9], on the other
hand, we did not find a significant increase in the relative
content of triacylglycerols in the lipids composition of all
samples. At the same time, a significant decrease in the
content of this class lipids was noted among the lipids
of the longissimus dorsi samples. In particular, the rela-
tive content of triacylglycerols decreased by 1.65 times
(P=<0.001) compared to the control values.

The total lipid content increase in pig liver samples
was due to an increase of cholesterol esters amount
(table 1). Thus, the relative content of cholesterol es-
ters in the liver lipids of pigs fed with the feed additive
was 1.9 times higher (P<0.001) than in the liver lipids
of pigs of the control group.

The results of these studies indicate that the feed ad-
ditive promotes, on the one hand, the intensification of
fatty acid synthesis in the liver, and, on the other hand,
their transport from the liver to other organs with blood.
As for the relative content of other lipids classes in the
liver — phospholipids, unesterified fatty acids and tri-
acylglycerols — no significant changes were recorded
under the influence of the feed additive, only a tendency
to their decrease was found, but these data are not sta-
tistically significant.
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Table 1. Lipids content and their individual classes profile

in pig liver (Mtm, n=5)

Groups of animals

Parameter Control Experimental
Total lipids, g/kg of raw mass 1.90+0.10 3.1640.13**
Phospholipids, % 55.77+1.33 52+1.23
Unesterified cholesterol, % 8.79+0.83 10.8240.76
Unesterified fatty acids, % 12.31+£0.97 11.73+0.84
Triacylglycerols, % 18.98+0.50 17.07+0.76
Esterified cholesterol, % 4.15+0.33 7.97£0.45***

Note. Here and further: *— P<0.05, ** — P<0.01, *** — P<0.001.

Table 2. Lipids content and their individual classes ratio
in the tissue of the longissimus dorsi muscle of pigs (Mt+m, n=5)

feed additive on the background of total lipids content in-
crease (P<0.05) in the broad back muscle of experimental
group piglets, a significant increase in phospholipids con-
tent (P<0.001) was found. Among other data, a decrease
in the unesterified cholesterol content (P<0.001) in the
pigs’ latissimus dorsi muscle of the experimental group
compared to the control group is worthy of note.

Thus, summarising the data obtained, we can con-

clude that the feed additive “Activo”, containing essen-
tial oils, supplementation to pig diet causes a significant
increase in lipid synthesis in the liver and phospholipids
in skeletal muscles.
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ninigiB Ta iX oKpeMux KnaciB

3i 36iNbLUEHHSIM CNOXUBAHHSA M’sica 3pOCTaloThb | BUMOTUM A0 MOro sikocTi. OCKiNbKY M'SICO CBMHWHU € APYrMM 3a NOnynsipHiCTo
Y CBITi, TO BUPOOHUKN LibOrO NPOAYKTY CTapaloTbCs NiABULLYBATK MOro SKicTb. MeTa Halmx JoChimkeHb nonsrana y 3'ssicyBaHHi BNMBY
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KOPMOBOI J06aBKM «AKTUBOY, iKa MiCTUTb OMNit0 KOpWLL, OMit0 pO3MapuHY, EKCTPAKT NepLto Yini, onito operaHo, Ha BMICT 3aranbHuUX
ninigis i cNiBBIAHOLLEHHS TX OKPeMUMX KNaciB B NeYiHui Ta CKkeneTHUx M’asax ceuHewn. [ocnigkeHHs NpoBOAWMN Ha OBOX rpynax CBUHEN
Benukoi 6inoi nopoaun mMacoto 70 Kr, pPO3AineHyx 3a NPUHLMMNOM NOPOCAT-aHaroriB Ha KOHTPONbHY Ta AocnigHy rpynu. CBuHI 06ox rpyn
oTpuMyBanu ctaHgapTHUM kombikopm (CK), npuaHadeHuii Ans diei Bikosoi rpynu. CBuHi gocniaHoi rpynu gogatkoso Ao CK otpumysanu
KopmMoBYy [06aBKy «AkTVBO» Y KinbkocTi 0,1 kr/T kombikopmy. [Jocnia Tpmeas 40 i6. MaTepianom anst gocnigkeHb cnyryBanu 3pasku
TKaHWH NevYiHKW, JOBroro M’si3a CNuHW, LWMPOKOTo M’si3a CNHW. 3aranbHuii BMICT MinigiB BU3Hayanu rpaBiMeTpuyHNM METOAOM, OKpeMi
Kracw ninigis — MeTofoM TOHKOLIapoBOi Xpomartorpadpii Ha NnacTuHKax i3 cunikarenem. [JocnimKeHHsA nokasanm, Lo 3aranbHuii BMICT
ninigis y neviHui, 4OBromy Ta LWUMPOKOMY M’i3ax CMUHM CBUHEN AocnigHoi rpynu 6y., BignosigHo, B 1,66 i 1,95 (P<0,001) Ta 1,26 (P<0,05)
pa3a BinbLUniA, HiXX Y TBAPWH KOHTPOSLHOI rpynu. BigHocHUIA BMICT ecTepiB xonecTepony y ninigax neviHkv cBMHen gocnigHoi rpynu bys
y 1,9 (P<0,001) pasa BULLMIA, HiXX Y KOHTpORi. HaToMiCTb y LUMPOKOMY M’'S3i CMMHM 3adiKCOBAHO MEHLUMIA BMICT Tpuaumnriileponis
Ta 6inblmnin — HeecTepudikoBaHKX xupHUX kucnot (P<0,05), etepudikoBaHoro xonectepony (P<0,05) i ocobnueo cocconinigis
(P<0,001). 3a aii gocnigxyBaHOT KOPMOBOiI 4O6GABKN Y LUIMPOKOMY M’S13i CMUHM CYTTEBO 3MEHLLUMBCS BMICT HeecTepudikoBaHOro
xonectepony (P<0,001) Ta 36inbwwmBcs BmicT docdoninigis (P<0,001).

KnrouoBi cnoBa: ninigun, gocdoninign, Tpuauunrmiueponu, edipHi onii, kopmoBa fobaBka

Prudyus TY, Masiuk MB. The influence of feed additive “Activo” on the content of total lipids and their classes profile in liver and skeletal muscles
of pigs. Biol. Tvarin. 2023; 25 (3): 35-38. DOI: 10.15407/animbiol25.03.035.



