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ABSTRACT

The aim of the present study was to assess the effects of dietary supplementation with extracts
of differently polymerised inulin and inulin-containing plants (Jerusalem artichoke, chicory)
on selected slaughter parameters in swine as well as on their blood profile associated with
the mineral status of an organism and the functional status of the liver. The experiment was
carried out throughout an entire fattening period and involved 120 pigs with the initial weight
of 30.0 + 0.5 kg. The pigs were divided into 5 groups. The dietary treatments consisted of control
diet (CON) and control diet supplemented with extracts of inulin (EI) — standard inulin
(SI; average degree of polymerisation > 10) or long-chain inulin (LCI, average degree of polyme-
rization > 23), and control diet supplemented with inulin-containing plants (ICP): Jerusalem
artichoke (JA) or chicory (CH). The overall inulin content in the treatments was similar
(20 g inulin kg! diet). The ICP treatments increased the iron, zinc, and copper content in pig
blood plasma and the mean corpuscular haemoglobin concentration. They also reduced the
activity of liver enzymes in blood plasma, compared with the control. In the EI treatments,
an increase in the plasma iron concentration and the MCHC value and a decrease in the rela-
tive liver weight and stabilisation of the activity of liver enzymes in relation to the control were
noted. The effect of inulin supplementation was more pronounced when the compound was
added to the diet in the first fattening stage.
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INTRODUCTION

Phytobiotics, i.e. plant-based formulations exerting a wide spectrum
of health-enhancing effects on the organism and simultaneously enhancing
production performance, are currently gaining popularity in animal produc-
tion. An example is inulin, i.e. a polysaccharide with prebiotic properties
extracted from such plants as Jerusalem artichoke or chicory and exerting
a positive effect on the gastrointestinal microbiome. However, there are still
only few reports on the other biological activity of the compound, e.g. its
effect on the mineral status of the organism or its hepatoprotective activity.

Inulin is a long-chain fructan composed of multiple S-D-fructose units
linked by a £-(2.1) glycosidic bond with a terminal glucose molecule in the
chain. It is characterised by varied degrees of polymerisation (DP) ranging
from 2 to ca. 65 units, with an average degree of polymerisation DP,_ = 12
(KeLLy 2008). The length of the chain has an impact on the prebiotic
and technological properties of inulin (TARREGA et al. 2011). Inulin is often
extracted from plants accumulating large quantities of fructans as storage
material in roots and rhizomes in, e.g. chicory (Cichorium intybus L.),
Jerusalem artichoke (Helianthus tuberosus L.), dandelion (Taraxacum offici-
nale (L.) Weber), and other species. In the gastrointestinal tract, inulin
serves as a hydrolysis and fermentation substrate for the beneficial intesti-
nal microbiota and increases the abundance of bacteria, primarily from the
genus Bifidobacterium (GiBsoN 1998) and some Lactobacillus species (KAPLAN,
Hutrkins 2000, Han et al. 2014). Additionally, inulin contributes to enhance-
ment of the bioavailability of mineral compounds in the gastrointestinal
tract, which is associated with the production of SCFA — short chain fatty
acids (Coupray et al. 2006, Yasupa et al. 2006, LoBo et al. 2009). Retention
of mineral components in the organism is determined by the supply and
excretion thereof. In the case of the supply, the content of an element con-
sumed in the diet and its bioavailability are essential. Therefore, there is an
intensified search for methods to enhance absorption of “deficit” elements
from animal and human diet. One of the nutritional strategies involves addi-
tional supplementation of organic-bound elements and the use of functional
additives increasing utilization thereof directly from food. Blood serum and
plasma are frequently tested for assessment of the normal element supply
of the organism. The content of elements in the organism is a result of
a dynamic balance between the demand and the amount supplied, and the
capability of elimination thereof (REiINHOLD 1975). Inulin is also regarded
as an additive with hepatoprotective properties effects through stabilisation
of liver function (Kim, Han 2013). There are available results of research
of the prebiotic activity of inulin in fattener feeding (VARLEY et al. 2010,
VHILE et al. 2012, SoBOoLEWSKA et al. 2014, GRELA et al. 2016), whereas there
are only scarce reports on other biological properties of the compound,
e.g. enhancement of the bioavailability of elements, impact on the mineral
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status of the organism (JAYASOORIYA et al. 2009, VHILE et al. 2012, SAMOLINSKA,
GreLA 2017), or hepatoprotective effect in this technological group of pigs.

The aim of the investigations was to assess the effects of dietary supple-
mentation with extracts of inulin characterised by different degrees
of polymerisation and inulin-containing plants (Jerusalem artichoke, chicory)
on selected slaughter parameters in pigs as well as their haematological and
biochemical blood profile associated with the mineral status of the organism
and the functional status of the liver.

MATERIALS AND METHODS

Ethical statement

The methodology used in the present study was approved by the Local
Ethics Committee on Animal Experimentation of the University of Life
Sciences in Lublin, Poland.

Experimental design, dietary treatments, and animal management

The experiment was conducted on 120 crossbreed pigs (Polish Landrace x
x Large White) x Duroc with the initial weight of 30.0 + 0.5 kg; the pigs were
divided into 5 equinumerous groups (24 pigs per group). Four animals were
kept per pen (two gilts + two barrows). Each pen was equipped with a stain-
less steel self-feeder and a nipple drinker. The pigs had free access to feed
and drinking water throughout the experimental period. The fatteners were
fed ad libitum with complete diets, i.e. grower (30-70 kg) and finisher
(71-115 kg). The hygienic conditions, i.e. the temperature, relative humidity,
and cooling were the same for all the groups.

The dietary treatments consisted of control diet (CON), control diet sup-
plemented with extracts of inulin (EI) — standard inulin (SI) or long-chain
inulin (LCI), and control diet supplemented with inulin-containing plants
(ICP) Jerusalem artichoke (JA) or chicory (CH). The inulin content in the
diets was similar in each treatment (20 g inulin kg! diet). In the SI, LCI,
JA and CH diets, it was calculated based on the manufacturer’s declaration
(Beneo-Orafti, Tienen, Belgium; Vitamix, Niemcz, Poland). The inulin
extracts from chicory (Cichorium intybus L.) roots used in the experiment
differed in the degree of polymerisation (DP), i.e. standard inulin
(SI, Orafti® GR, DP_ of inulin > 10) or long-chain inulin (LCI, Orafti® HPX,
DP_ of inulin > 23). The inulin-containing plants were added to the diets
in the form of fragmented dried tubers (Jerusalem artichoke) or root powder
(chicory). Corn starch replaced the inulin extracts and inulin-containing
plants in the control diet. The feed mixtures comprised grain meal (barley
and wheat), soybean meal, soybean oil, and mineral feeds (monocalcium
phosphate, limestone ground, and mineral-vitamins premix). The isocaloric
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and isonitrogenous diets were balanced for metabolisable energy and
nutrients. The composition and chemical analysis of the diets are presented
in Table 1.

Carcass performance

During the experiment, the animals were weighed at the start and be-
fore slaughter. Feed intake was controlled individually by weighing portions
for automatic feeding in the pens. On experimental day 98, six pigs from
each group (three gilts and three barrows), weighing approximately 115 kg,
were slaughtered. The slaughter was conducted in accordance with the tech-
nology currently employed in the meat industry with the use of electrical
stunning. The carcass traits were estimated according to the following for-
mulas (CARPENTER et al. 2004):

Carcass daily gain (kg day!) = ((carcass weight — (initial live weight x 0.65))/
/days to slaughter
Carcass feed conversion ratio = total feed intake/total carcass gain.

At the slaughter operations, the livers were individually weighed. Relative
liver weight was calculated as g organ kg! live weight.

Sample collection and chemical analyses

The diets were analysed for total protein content (AOAC, 2000). The lysine
content was determined using method 994.12 (AOAC 2000), whereas cysteine
and methionine were determined according to ScHRAM et al. (1954).

Samples of the mixtures were dried at 100°C for 24 h and ashed for
10 h at 550°C. The ashed samples were dissolved in a nitric acid-perchloric
acid mixture (1:1) and diluted with deionized water for mineral analysis.
The Ca, Mg, Fe, Zn, and Cu contents were measured using flame atomic
absorption spectrophotometry (FAAS) (Unicam 939/959AA-6300, Shimadzu
Corp., Tokyo, Japan) according to the Polish Standard (PN-EN ISO 6869,
Polish Standard, 2002) and the total P content was determined colorimetri-
cally (PN-76/R-64781, Polish Standard, 1976) with a Helios Alpha UV-VIS
apparatus (Spectronic Unicam, Leeds, United Kingdom). Calcium was deter-
mined at A = 422.7 nm, magnesium at A = 285.2 nm, zinc at A = 213.9 nm,
copper at A = 324.8 nm, iron at A = 248.3 nm, manganese at A = 279.5 nm,
and phospohorus at A = 400 nm. Ca and Mg were analysed by addition
of 0.4% w/v of lanthanum oxide (Merck, Poland), which is a correction buffer
that allows binding of the analysed element to the matrix.

Blood samples were taken from the external jugular vein of six clinically
healthy animals (three gilts and three barrows) fasted overnight for
8 h, twice in each group, when the body weight of the animals was 60 and
100 kg. Blood samples were collected for the haematological analyses in 2-ml
Vacutest tubes with K,EDTA anticoagulant (Vacutest Kima s.r.l., Arzergrande
(PD), Italy). For biochemical assays, blood was sampled in 6-ml Vacutest



715

Ingredients and chemical composition of the experimental diets (as feed basis) fabled
Diets*
Grower (30-70 kg) Finisher (71-115 kg)
Ttem extracts of inul'in'- extracts of inul.i -
. . -containing . . -containing
CON inulin plants CON inulin plants

SI LCI JA CH SI LCI JA CH
Ingredients (g kg')
Barley 370 370 370 370 370 482 481 481 481 481
Wheat 300 300 300 300 300 300 300 300 300 300
Soybean meal 242 242 242 242 242 150 150 150 150 150
Corn starch 40 20 20 - - 40 20 20
Soybean oil 12 12 12 12 12
ggxil;"“amins 20 20 20 20 20 15 15 15 15 15
Standard inulin - 20 - - - - 20
Long-chain inulin - - 20 - - - - 20
atichoke tabors e e
Chicory root powder - - - - 40 - - - - 40
mﬁ;ﬁi“m 4 4 4 4 4 3 3 3 3 3
Limestone ground 12 12 12 12 12 11 11 11 11 11
Analysed chemical
composition (g kg?)
ME (MJ kgt)*** 1293 | 12.86 | 12.86 | 12,58 | 12.58 | 12.64 | 12.46 | 12.46 | 12.28 | 12.28
Crude protein 175.46 | 175.27 | 175.27 | 175.36 | 175.36 | 156.2 | 155.1 | 155.0 | 154.2 | 153.3
Lysine 10.81 | 10.76 | 10.75 | 10.77 | 10.78 8.84 8.81 8.81 8.78 8.79
Methionine+cysteine | 5.82 5.81 5.79 5.83 5.82 5.43 5.40 5.41 5.39 5.41
Total calcium 7.12 7.11 7.11 7.13 7.14 6.45 6.44 6.43 6.46 6.46
Total magnesium 2.11 2.13 2.14 2.19 2.12 1.40 1.42 1.42 1.47 1.42
Total phosphorus 5.07 5.05 5.05 5.09 5.08 4.89 4.87 4.87 4.88 4.85
Total iron (mg) 95.78 | 94.61 | 94.55 | 99.83 | 94.23 | 87.95 | 88.54 | 88.57 | 89.92 | 87.71
Total zinc (mg) 87.38 | 86.41 | 86.41 | 87.80 | 86.59 | 79.01 | 78.59 | 78.86 | 79.19 | 78.81
Total copper (mg) 9.99 9.91 9.83 | 10.02 | 9.94 8.83 8.75 8.76 8.82 8.78

* Pigs were fed diets differing in the source of inulin as follows: CON - control diet without inulin
supplementation, SI — control diet with supplementation of standard inulin (Orafti® G, Beneo-Orafti, Tienen,
Belgium, contained ~92% inulin, ~8% glucose, fructose, and sucrose [solubility < 12 g 1' and DP > 10]),
LCI - control diet with supplementation of long-chain inulin (Orafti® HPX, Beneo-Orafti, Tienen, Belgium,
containing 100% inulin [solubility < 5 g 1 and DP > 23]), JA — control diet with supplementation of dried
Jerusalem artichoke tubers (containing ~49% inulin), CH — control diet with supplementation of chicory root
powder (contained ~52% inulin).

** One kg of the mineral-vitamins premix containing vitamin A 600,000 IU, D, 60 000 IU, E 3000 mg, K, 120 mg,
B, 120 mg, B, 240 mg, B 240 mg, B,, 1.6 mg, nicotinic acid 1600 mg, pantothenic acid 800 mg, folic acid 160 mg,
biotine 10 mg, choline chloride 12 g, Mg 12.5 g, Fe 1.5 g, Zn 4 g, Mn 3.5 g, Cu 100 mg, I 75 mg, Se 20 mg,
Co 25 mg.

*** Metabolisable energy was calculated according to the equation proposed by KircHGESSNER and RoTH (1983).
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tubes containing lithium heparin (Vacutest Kima s.r.l., Arzergrande (PD),
Italy).

Whole blood was analysed within three hours after sampling. After
placement of the samples on a haematological mixer (UMH-5, Wigo, Pruszkow,
Poland), the haematological parameters were determined using a haemato-
logical analyser ABACUS Junior Vet (Automatic cell counter, Diatron, Vienna,
Austria) with specific software for pig porcine blood samples. The parameters
analysed included the number of red blood cells (RBC), haemoglobin concen-
tration (HGB), mean corpuscular volume (MCV), mean corpuscular haemo-
globin (MCH), mean corpuscular haemoglobin concentration (MCHC), and
packed cell volume (PCV).

Plasma was obtained for the analysis of biochemical parameters by cen-
trifugation of whole blood at 3000 rpm (603 x g) for 15 min in a laboratory
centrifuge (MPW-350R, MPW Medical Instruments, Warsaw, Poland) at a tempe-
rature of 4°C. Plasma without haemolysis signs was analysed within four
hours after sampling and the calcium, phosphorus, magnesium, iron, zinc,
and copper contents were determined. The elements were determined
in blood plasma with colorimetric methods according to the manufacturer’s
protocol using reagent kits (BioMaxima, Lublin, Poland; Hydrex Diagnostics,
Warsaw, Poland) and a random access biochemical analyser Metrolab
2300 GL (Metrolab SA, Buenos Aires, Argentine). The activity of alkaline
phosphatase (ALP), alanine aminotransferase (ALT), and aspartate amino-
transferase (AST) was analysed as well. The blood parameters were deter-
mined in blood plasma with colorimetric methods according to the manufac-
turer’s protocol using reagent kits (BioMaxima, Lublin, Poland; Hydrex
Diagnostics, Warsaw, Poland) and a random access biochemical analyser
Metrolab 2300 GL. The analysis procedures were verified with the use
of multiparametric control plasma (BioCal), as well as control plasma with
a normal level (BioNorm) and a high level (BioPath) of blood parameters
(BioMaxima, Lublin, Poland; Hydrex Diagnostics, Warsaw, Poland).

Statistical analysis

The statistical analysis was performed using software package Statistica
version 13. The normality and homogeneity of variances were tested using
the Shapiro-Wilk and Levene tests, respectively. Data were presented as
means and pooled standard error means (SEM). The effects of the dietary
inulin supplementation on all variables were analysed with one-way analysis
of variance using the GLM procedure (ANOVA; Fisher test or Welch test):

Yy=p+a + e

where: Yij — the measured variable, p — an overall mean; ai — the dietary
inulin effect (treatment), and eij, — the random error.

Means were compared using the post-hoc Duncan’s test. All statements
of significance are based on a probability < 0.05.
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To determine the effect of the different sources of inulin, the data were
analysed using a contrast to compare all sources of inulin treatments with
the controls according to the following model: (1) the difference between the
control (CON) and the treatments with inulin supplementation (SI + LCI +
+ JA + CH)/4; (2) the difference between the control (CON) and the treat-
ments with supplementation inulin extracts (SI + LCI)/2; (3) the difference
between the control (CON) and the treatments with supplementation of an
inulin-containing plant (JA + CH)/2; (4) the difference between the inulin
extract treatments (SI + LCI)/2 and the treatments with supplementation of
an inulin-containing plants (JA + CH)/2.

RESULTS AND DISCUSSION

Carcass traits

In the present study, there was no modifying effect of the inulin addition
to pigs’ diets on the carcass weight, carcass daily gain, or carcass feed con-
version ratio (Table 2). This is in line with results reported in other studies.
In investigations conducted by GRrELA et al. (2013), 3% inulin supplementa-
tion in mixtures did not have an impact on carcass quality traits of fattening
pigs. Similarly, VHILE et al. (2012) did not find an effect of Jerusalem arti-
choke addition to diets for male pigs on carcass traits.

In turn, the inclusion of inulin extracts, especially long-chain inulin, was
associated with reduced relative liver weight (one-way ANOVA; CON vs EI;
P < 0.05) — Table 2. The available literature provides reports of the activity
of inulin in enhancement of liver function and the hepatoprotective proper-
ties of the compound. Products of prebiotic fermentation (SCFA) can influ-
ence the expression of genes encoding liver enzymes involved in the regula-
tion of energy metabolism and increase the expression of proteins involved in
protection of hepatocytes against oxidative stress (DEN BESTEN et al. 2013,
LEpPczyXski et al. 2017). Results reported by Oxapa et al. (2017) indicate that
the intake of Helianthus tuberosus tuber powder inhibits the accumulation of
fat and glycogen in the liver. This positive effect of inulin on the liver can
explain the differences in the weight of this organ.

Plasma mineral concentrations

In the present study, the blood parameters were determined in the refer-
ence ranges for this animal species reported in available literature (WEISs,
Wagrbpror 2010, REkckE 2015). It was found that inulin treatments exerted
a more distinct effect on plasma mineral concentrations in the first stage of
fattening (Table 3) than in the finishing stage (Table 4). The highest iron
concentration in blood plasma of growing pigs was found in the JA and LCI
treatments (one-way ANOVA, P < 0.001), in comparison with the control
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treatment (by 45% and 25%, respectively) — Table 3. A similar effect of inulin
was recorded in the case of zinc as well. The highest concentrations, in-
creased by 41% and 31%, were found for the JA and CH treatments, respec-
tively (one-way ANOVA, P = 0.001). The contrast analysis confirmed
the significant effect of the inulin treatments on the concentration of trace
minerals in the plasma of growing pigs. In comparison with the control,
the inulin (I) addition to the mixtures, regardless of its source, increased the
blood iron concentration by 14% (CON vs I; P < 0.05), by 9% in the treat-
ments with the inulin extracts (CON vs EI; P < 0.05), and by 19%
in the treatments with the inulin-containing plants (CON vs ICP; P < 0.01).
The blood plasma zinc concentration increased by 25% upon the inulin treat-
ments (CON vs I; P < 0.05). The ICP treatments induced a significantly
higher increase (by 36%) than the CON treatment (P < 0.001) and EI
(by 20%) (P < 0.01). Additionally, the contrast analysis revealed an increase
in the copper content in the blood of growing pigs induced by the ICP treat-
ments, in comparison with the CON treatment (by 17%) P < 0.05 and EI
(by 15%) — P < 0.05. In the second stage of fattening, the changes in the
plasma mineral concentrations induced by the inulin addition to the diets
were less pronounced (Table 4). The highest iron concentration of all the
treatments was noted in the case of the JA application. The contrast analysis
also showed a significant effect of the EI treatments on the increase in the
plasma zinc concentration in finishing pigs, compared with the control
(by 13%) (CON vs EI; P < 0.05) and the other inulin source (by 11%) (EI vs ICP;
P < 0.05).

Similarly, other authors reported a stimulating effect of inulin, which
was reflected by an increase in Fe, Zn, and Cu absorption in the gastrointes-
tinal tract and by an increase in the concentration of the elements in the plasma
of various livestock or laboratory animals (Lorez et al. 2000, LoBo et al.
2009, TiEnaTaM et al. 2015, CoUuDRAY et al. 2016, SAMOLINSKA, GRELA, 2017).
In a study conducted by LEpczyNski et al. (2016), the level of plasma iron in
piglets fed diets supplemented with dried chicory root was increased.
The mechanism of the rise in the availability of macro- and micronutrients
induced by inulin is multidirectional. It is associated with modulation of the
intestinal microbiome, primarily by enhancement of the growth of the genus
Bifidobacterium and some Lactobacillus species. As a substrate for hydroly-
sis and fermentation carried out by the desirable microbiome, inulin stimu-
lates the production of organic acids (mainly SCFA), which reduce the pH
of intestinal contents, thereby increasing the solubility of mineral compo-
nents (GiBsoN 1998, ScHOLZ-AHRENS, SCHREZENMEIR 2007, HAN et al. 2014).
Enhanced formation of SCFA indirectly improves absorption of minerals
by stimulating the proliferation of epithelial cells aimed at enlargement
of the absorptive surface area as well as alleviating inflammation and impro-
ving the intestinal epithelium integrity, which protects against pathogenic
bacteria and potentially stimulates the expression of mineral-transport
proteins in epithelial cells (ScHOLZ-AHRENS, SCHREZENMEIR 2007).
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Haematological and biochemical indices

Assessment of the red blood cell indices facilitates determination of the
status of iron and other erythropoietic elements in the organism. The effect
of the inulin treatments on the haematological indices was recorded only in
the growing period (Table 3). An increased MCHC value was found in the
LCI and JA treatments, compared with the control treatment (respectively,
by 12% and 11%) (one-way ANOVA, P < 0.05). The contrast analysis
confirmed the significant effect of the inulin supplementation, irrespective of
its source (CON vs. I) and related to the source (CON vs. EI; CON vs. ICP),
on the increase in this haematological parameter (P < 0.05). These changes
can be explained by the increased levels of elements involved in erythropoi-
etic processes (iron, zinc, and copper). A similar effect of inulin on red blood
cell indices was reported by Yasupa et al. (2006). They observed an increase
in the haemoglobin level in piglets fed diets supplemented with a combina-
tion of long-chain inulin and oligofructose. In turn, TiENGgTAM et al. (2017)
noted that dietary supplementation with inulin (2.5 or 5.0 g kg!) and Jeru-
salem artichoke (5.0 or 10.0 g kg') resulted in a significant increase in the
RBC count in the Nile tilapia (P < 0.05). The authors explained this positive
effect of inulin on the red blood cell system by higher assimilability of iron
resulting from optimisation of intestinal conditions and greater effectiveness
of utilisation of this element in the haemoglobin synthesis process.

The ALT, AST and ALP enzymes are used for evaluation of liver func-
tion. The ALP enzyme present in the membrane of various cells is involved
in e.g. intestinal lipid transport and bone calcification. Plasma mainly con-
tains ALP isoforms from bones and liver. Increased activity of alkaline phos-
phatase is observed in disorders of bone growth and calcification. In turn,
the AST enzyme is produced in the liver as well as other tissues, including
cardiac and skeletal muscle tissues. The elevation of its blood level indicates
damage to cellular structures and is proportional to the degree of the damage
(HorrMmaNN, SoLTER 2008). The analysis of the activity of selected metabolic
profile enzymes involved in liver function revealed a reduced rate of enzy-
matic reaction of alkaline phosphatase and aspartate aminotransferase upon
inulin supplementation of the diets (Tables 3, 4). The effect was stronger in
treatments where inulin was administered with dried Jerusalem artichoke
or chicory. The correlation was evident mainly in the second fattening stage,
l.e. after nearly 90 days of administration of the inulin-supplemented diets.
In the growing pigs, the SI treatments reduced the AST activity (one-way
ANOVA, P < 0.05) by 27%, in comparison with the control treatment (Table 3).
In the second fattening stage, there was a decrease in the ALP activity
in the LCI, JA, and CH treatments by 19%, 19%, and 28%, respectively, com-
pared with the control (one-way ANOVA, P < 0.05). The contrast analysis
demonstrated reduction of the ALP activity (P < 0.05) caused by the addition
of inulin (CON vs. I) and the ICP treatments (CON vs. ICP). The comparison
of the effect of two inulin sources (EI vs. ICP) on the ALP activity confirmed
its reduction induced by the ICP treatments (P < 0.05). Similarly, reduction
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of the AST activity caused by inulin supplementation was noted in the
finishing pigs (CON vs I; P < 0.05) with a greater effect exerted by the ICP
treatments (CON vs ICP; P < 0.05). There are many available studies showing
the hepatoprotective effect of inulin. For instance, through positive modula-
tion of the composition of the intestinal microbiota, inulin can suppress the
negative effects of metabolic disorders induced by pathogens and chemicals
on the liver (Cant et al. 2013, REYGNER et al. 2016). In turn, the study carried
out by Corrfa-FERREIRA et al. (2017) showed that inulin from Artemisia
vulgaris supplementation (10 mg kg'!) in mice diet exerted considerable hepa-
toprotective effects in vivo, which can be attributed to antioxidant and immu-
nomodulatory properties, as suggested by the authors. Similar results were
obtained by Liu et al. (2015) at a higher dose of inulin from dahlia tubers —
400 mg kg'diet. In the present study, the effect of the supplementation with
the inulin-containing plants (Jerusalem artichoke or chicory) on ALP and
AST activity was more potent than that of the inulin extracts, which may be
related to the richer chemical composition, including antioxidant compounds,
in the plants (JUrcoNski et al. 2011, YanG et al. 2015).

CONCLUSIONS

The research results showed a more pronounced effect of the supplemen-
tation with inulin originating from different sources on the iron, zinc, and
copper status in pig blood plasma and on the mean corpuscular haemoglobin
concentration in the first fattening period, in comparison with non-supple-
mented animals. The addition of dried Jerusalem artichoke tubers and chic-
ory roots as an inulin source exerted more potent effects than the inulin
extracts with different polymerisation degrees on the increase in the zinc
and copper concentrations in blood plasma. The inulin treatments did not
modify the carcass weight, carcass daily gain, or carcass feed conversion
ratio. However, the dietary inulin inclusion had an impact on liver function
by stabilisation of its enzymatic activity. In the case of supplementation with
the inulin extracts, the liver was reduced, which was particularly evident
after the application of the long-chain inulin.

In conclusion, given the beneficial effects of supplementation of growing-
-finishing pigs’ diets with Jerusalem artichoke tubers as an inulin source on
the plasma mineral status, supplementation with dried Jerusalem artichoke
at a dose of 40 g kg! mixture (20 g inulin kg' mixture) can be recommended
for the fattening process.
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