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INTRODUCTION

After the withdrawal of antibiotic growth promoters appli-
cation as a feed additives for fatteners, the increased interest 
in other natural substitutes in the role of growth stimulants 
has been observed. As it was proved in research by certain 
authors [Grela et al., 1998; Janz et al., 2007; Lien et al., 2007] 
the products that may replace feed antibiotics in pig feeding 
are biologically active substances obtained by an extraction 
of selected herbs. Main active substances originating from 
those plants include cinnamonaldehyde, cineol, carvacrol, 
thymol, capsaicin, eugenol, anethol, allicine and menthol. 
They possess especially strong effect on digestive enzymes 
activity [Kamel, 2000; Platel & Strimivasan, 1996]. Observed 
improvement in animals’ state of health, more profitable nu-
trients conversion, as well as increased body weight gain may 
be attributed to the mentioned influence [Grela et al., 2000ab; 
Hańczakowska & Urbańczyk, 2002; Korniewicz, 2004].

The improvement of performance indicators depends mainly 
on the appropriate composition of biologically active substances 
obtained from different herbs, applied technology, doses and kind 
of feed used in fatteners feeding [Park et al., 2000; Paschma & 
Wawrzyński, 2003; Namkung et al., 2004; Maass et. al., 2005].

Beneficial influence of Herbiplant CS on a digestibility of 
main nutrients and nitrogen retention was demonstrated in a 

previous research [Korniewicz et al. 2007a]. In another study, 
the authors [Korniewicz et al. 2007b] observed a profitable 
influence of the preparation on lipid management what was 
proved by a decreased level of total cholesterol and its LDL 
fraction in blood serum. 

The aim of the investigation was to determine the effect 
of plant extracts (Herbiplant CS) on fatteners body weight 
gain, feed intake, carcass traits and fatty acid composition 
of back fat.

MATERIAL AND METHODS

The experiment enabled the assessment of plant-originat-
ing substances mixture originating mainly from phytoncides 
ones, that possess fungistatic, anti-inflammatory, fungicidal 
and protozoicidal properties [Korniewicz & Różański, 2006]. 
Herbiplant CS phytoprepatarion was made out in Research-
Promoting Centre LNB Poland Ltd. It consists of micronized 
plant parts, essential oils and plant extract mixture sedimented 
on silica and stabilized with palm oil. The preparation is stan-
dardized regarding the content of the following main active 
plant-originating substances (in mg/kg): thymol – 38,500; 1.8 
cineol – 35,000; carvacrol – 10,000; pinen – 4000, capsaicin 
– 1700; cinnamon aldehyde – 975; eugenol – 450; flavonides 
– 6000; and essential oils – 97,000.
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Herbiplant CS preparation, in the form of loose powder, 
was used as premixes component of a starter, grower and fin-
isher type mixtures, administered in the amount of 0.5% to 
feed mixtures. Wheat bran served as premixes carrier. Three 
kinds of feed mixtures of the same feed ingredients, differing 
only in Herbiplantu CS supplement amount used in premixes, 
were produced. Therefore, three nutritional groups were cre-
ated regarding different quantity of plant extract supplement: 
Group I – control, Group II – feed mixture with plant extract 
(Herbiplant CS – 125 mg/kg), and Group III – feed mixture 
with plant extract (Herbiplant CS – 500 mg/kg).

Three-stage experimental fattening was conducted from 
20 up to 100 kg body weight. Three kinds of feed mixtures ad-
justed to each fattening stage were introduced: starter type – 
the first stage of fattening (24 days), grower type – the second 
stage of fattening (26 days), and finisher type – the third stage 
of fattening (35 days)

Feed ingredients used for feed mixtures production were 
subject to chemical analysis using the methods in force 
[AOAC, 1990]. On the basis of the analysis, the basic content 
of nutrients and mineral components in mixtures was deter-
mined. Energy value was calculated based on own analysis of 
components and digestibility coefficient, as well as the for-
mulas included in Polish Pig Feeding Standards [1993] and 
CVB [2004].

Percentage composition of starter, grower and finisher type 
feed mixtures, and nutrients content are presented in Table 1. 
Feed mixture of starter type administered to weaned piglets for 
the first 24 days of feeding contained 17.7% of crude protein, 
1.18% of total lysine, 0.69% of methionine + cystine, 0.76% of 
threonine, and 0.21% of tryptophan (Table 1). In the second 
stage of fattening, lasting 26 days, grower type feed mixtures 
were used. They contained 16.4% of crude protein, 1.01% of 
total lysine, 0.60% of methionine with cystine, 0.64% of threo-
nine, and 0.20% of tryptophan. In the third stage of fattening 
lasting 35 days, finisher type feed mixtures including 15.6% of 
crude protein, 0.90% of total lysine, 0.59% of methionine with 
cystine, 0.59% of threonine and 0.19% of tryptophan was ap-
plied. Comparing to starter type mixtures, grower and finisher 
type ones had a lowered content of mineral components. The 
decrease in protein, amino acids and mineral components 
content in grower and finisher type mixtures in relation to 
starter type is a result of physiological needs of animals and 
is consistent with the recommendations included in Polish 
(1993) and Dutch (2004) pig feeding standards, and with the 
pig feeding programme by LNB Poland Sp. Ltd. worked out 
by Korniewicz [2006].

Energy value of the mixtures applied in subsequent stages 
of fattening was similar and ranged 2280-2260-2250 kcal/kg 
(net energy).

Feed mixtures produced in a ground form were subjected 
to biological assessment on young pigs in order to determine 
performance efficiency. The research was carried out at the 
Animal Nutrition Experimental Farm in Gorzyń (Agricultural 
University in Poznań).

The research material consisted of 27 weaned piglets [sow 
(Polish large white x Polish landrace) x boar (Hampshire x 
Pietrain)] of initial body weight of about 20 kg, randomly 
divided into 3 nutritional groups, each consisting of 9 ani-

mals (replicates). All animals were kept individually in pens 
equipped with pig’s feeders and nipple drinkers.

Feed mixtures prepared for particular groups were ad-
ministered ad libitum in pig feeders, registering feed intake. 
After 24, 50 and 85 days of feeding the individual body weight 
gain and feed intake were controlled. After 85 days of fat-
tening, 8 fatteners (4 hogs and 4 gilts) were selected to be 
slaughtered and carcass traits were evaluated. The meatiness 
was determined with the use of GGM device (EUROP Sys-
tem). Collected back fat samples were subjected to analysis 
regarding fatty acids content in the Laboratory of Sea Fish-
eries Institute in Gdynia. The analysis were done according 
to chromatographic method [Shanta & Napolitano, 1992; 
PN-EN ISO 5508:1996] using gas chromatograph (Agilest 
Technologies 6890N) coupled with mass spectrometer (GC/
MS by Varian Saturn 2000) with relation to a standard mix-

TABlE 1. Percentage composition and feeding value of mixtures for fat-
teners.

Ingredients Units
Type of mixture

Starter Grower Finisher

Ground maize % 30.00 - -

Ground wheat % 29.50 19.50 14.50

Ground barley % 15.00 42.00 25.50

Ground triticale % - 20.00 40.00

Wheat bran % - - 5.00

Soya bean oilmeal % 20.50 15.00 12.00

lonacid Max 
(1017) – Acidifier % 0.50 - -

Farmer premix:
- Starter Herba 

Global Forte
- Grower/Finisher 

Herba Global 
Forte 3 

%

%

4.00

–

–

3.00

–

2.50

Pre-mixture 1 or 
2 or 3 % 0.50 0.50 0.50

Total % 100.00 100.00 100.00

In 1 kg of mixture:
Metabolizable 
energy MJ 13.25 13.10 13.05

Net energy kcal 2280 2260 2250

Crude protein % 17.70 16.40 15.60

Crude fiber % 2.73 3.38 3.35

Crude fat % 2.42 2.03 2.04

Crude ash % 5.32 4.71 4.32

Lysine % 1.18 1.01 0.90

Methionine + 
Cystine % 0.69 0.60 0.57

Threonine % 0.76 0.64 0.59

Tryptophan % 0.21 0.20 0.19

Isoleucine % 0.70 0.63 0.59

Ca total % 0.78 0.69 0.59

P total % 0.63 0.52 0.53

P digestible % 0.43 0.31 0.28

Na % 0.19 0.17 0.15
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ture of 37 fatty acids. Chromatographic analysis of fatty acid 
were conducted after their appropriate methyl metrification 
[Breithaupt, 1994; PN-EN ISO 5509:2001]. Previously estri-
fied, purified samples were subjected to analysis according to 
gas chromatography technology, applying FID detector and 
capillary column 100 m long, covered with SP-2560 phase. 
The mentioned method is used in research laboratory of SFI 
and follows elaborated research procedure.

The results were worked out statistically using analysis of 
variance and differences of mean values between the groups 
were assessed according to Duncan’s multiple range test 
(Statgraphics 5.0. software).

RESULTS AND DISCUSSION

Results of fattening 
Production results are presented in Tables 2 and 3. Body 

weight of weaned piglets at the beginning of the experiment was 
even in particular groups and reached 19.61–19.16–19.29 kg, 
respectively. Fattening results with respect to daily gains, feed 
intake and conversion were analysed separately for particular pe-
riods of fattening, as well as for the whole period of fattening.

An average daily gain in the case of control pigs in the first 
stage of fattening (24 days) was 841 g. Body weight gains in 
experimental groups in the same stage were higher by 2.1 and 
4.0%.

Similar differences between nutritional groups and an av-
erage daily gain in control group up to 962 g were observed 
in the second period of fattening (26 days). Fatteners from 
II group (Herbiplant CS – 125 ppm) achieved gains higher 
by 2.4%, while fatteners from III group (Herbiplant CS – 500 
ppm) by 3.8% as compared to the control group.

In the third period of fattening (35 days) control fatteners 
were characterized by an average daily weight gain at the level 
of 885 g, and the values were lower comparing to the second 
stage of fattening. Similar decrease in body weight gains was 
observed in experimental groups, yet they were higher than 
those of the control one (p≤0.05). Daily body weight gains in 
control fatteners within the whole period of fattening reached 
896 g, and should be regarded as satisfactory. Herbiplant CS 
feed supplement in amount of 125 and 500 ppm resulted in 
an increase in body weight gains by 3.8 and 5.0% (p≤0.05), 
respectively, comparing to the control group.

In an earlier study by Korniewicz [2004], plant extract in 
the amount of 200 g/t was supplemented to a feed mixture of 
fatteners. During the whole fattening period the increase in 
body weight gains of 8.0% was observed. In the experiment 
conduced in France [Kamel, 1999] pigs with body weight of 
37 to 107 kg were given a feed mixture with plant extracts, Pig 
Grower XT, in the amount of 200 g/t. Fatteners from the con-
trol group obtained daily weight gains at a level of 834 g, while 
the experimental ones of 886 g (increase by 5.9%).

An average daily feed intake by fatteners in the subsequent 
stages of fattening and within the whole period of fattening 
was similar in all groups. Fatteners from experimental groups 
that were given the feed mixture supplemented with Herbi-
plant CS, consumed slightly less (1.3 and 1.7%) mixture than 
the control ones (2.39 kg), that could be attributed to feed 
flavour. Also in another research [Korniewicz, 2004] the effect 

TABlE 2. Results of fattening.

Specification

Group (n = 9)

I
Control

II
Herbiplant CS

125 ppm

III
Herbiplant CS

500 ppm

 Average body weights (kg)

Initial
After 24 days of 
fattening
After 50 days of 
fattening
After 85 days of 
fattening

19.61

39.79

64.79

95.78a

19.16

39.77

65.37

98.18b

19.29

40.29

66.27

99.24b

 Average daily gains (g)

I period (24 days) 
(g)
(%)

841a

100.0
859

102.1
875b

104.0
II period (26 days) 
(g)
(%)

962
100.0

985
102.4

999
103.8

III period (35 days) 
(g)
(%)

885a

100.0
937b

105.9
940b

106.2
Whole fattening 
period (85 days) 
(g)
(%)

896a

100.0
930b

103.8
941b

105.0

a,b – p≤0.05

TABlE 3. Feed intake and feed conversion.

Specification

Group (n = 9)

I
Control

II
Herbiplant CS

125 ppm

III
Herbiplant CS

500 ppm

Daily feed intake (kg)

I period (24 days) 
(kg)
(%)

1.75
100.0

1.72
98.3

1.67
95.4

II period (26 days) 
(kg)
(%)

2.60
100.0

2.65
101.9

2.58
99.2

III period (35 days) 
(kg)
(%)

2.67
100.0

2.62
98.1

2.65
99.2

Whole fattening 
period (85 days) 
(kg)
(%)

2.39
100.0

2.36
98.7

2.35
98.3

Feed intake (kg) per 1 kg of weight gain

I period (24 days) 
(kg)
(%)

2.08a

100.0
2.00
96.1

1.91b

91.8
II period (26 days) 
(kg)
(%)

2.71a

100.0
2.61
96.3

2.58b

95.2
III period (35 days) 
(kg)
(%)

3.02a

100.0
2.83b

93.7
2.81b

93.0
Whole fattening 
period (85 days) 
(kg)
(%)

2.67a

100.0
2.54
95.1

2.50b

93.6

a,b – p≤0.05
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of plant extracts on fatteners daily feed intake (2.47 kg) within 
the fattening period from 25 to 100 kg was not observed.

Taking into consideration the differentiated body weight 
gains in particular nutritional groups, and similar feed intake it 
is possible to regard a feed intake per 1 kg of body weight gain as 
the best indicator. The results obtained proved that Herbiplant 
CS applied as feed supplement did affect the feed conversion. In 
the first stage of fattening the feed intake per 1 kg of body weight 
gain in pigs from the control group amounted to 2.08 kg. Her-
biplant CS influenced the increase in that indicator value of 3.9 
and 8.2%. The difference between the control and experimental 
group III (500 ppm) was confirmed statistically (p≤0.05).

In the second stage of fattening, the feed intake per 1 kg 
of body weight gain in the control group increased to 2.71 kg. 
The extracts supplemented in experimental groups influenced 
the better feed conversion by 3.7 and 4.8%.

In the third stage of fattening, the further increase in feed 
intake per 1 kg of body weight up to 3.02 kg in control group 
was observed. In that period, further favourable effect of the 
phytopreparation, resulting in better feed conversion by 6.3 
and 7.0% (p≤0.05) was confirmed.

An average feed intake per 1 kg of body weight gain within 
the whole period of fattening reached 2.67 kg in I group, and 
a decrease of about 0.13 (4.9%) and 0.17 kg (6.4%) was ob-
served in experimental groups.

Beneficial effect of plant extracts on feed conversion im-
provement in pigs was reported by other authors, for example 
Kamel (1999) or Korniewicz [2004]. In turn, Namkung et al. 
[2004] compared the efficacy of acids, antibiotic – lincomycine 
and plant extracts derived from cinnamon, thyme and oregano 
in piglets feeding. The used mixture of plant extracts and acids 
significantly influenced the reduction in a number of pathogenic 
coli bacteria, and did not reduce a very useful lactobacillus popu-
lation at the same time. In contrast to these additives, lincomycine 
reduced both a profitable and undesirable bacterial flora. Park 
et al. [2000] gave a mixture of herbs in the amount of 0.4 and 
0.8 g/1 kg of body weight/day to piglets. They proved a beneficial 
influence of this supplement on feed intake and body mass gain. 
In another research conducted by Li et al. [2006] 0.5, 1.0 and 
1.5% of Chinese herb “Shiquan Dabu” was given in feed mixtures 
for fatteners. The authors demonstrated that the herb added to 
the feed significantly influenced the increase in body weight gain 
(7.4-12.8%), improvement of feed conversion (5.2-7.2%) and an 
increase in meat content in carcass and its better quality as well. 

Improved feed conversion in fatteners receiving Herbiplant 
CS, especially at the dose of 500 mg/kg, resulted in a better 
digestibility of basic nutrients, and particularly in increased 
nitrogen retention. As it was proved in earlier studies [Kornie-
wicz et al., 2007a], pigs that were given grower type feed with 
Herbiplant CS supplement at a dose of 125 ppm excreted less 
nitrogen in faeces and urine. As a result, nitrogen retention in 
relation to its intake increased from 46.7 to 48.4%.

Carcass evaluation 
The results of carcass post-slaughter evaluation are shown 

in Table 4. Pre-slauther body weight of pigs from all groups 
was even and amounted to 97.6, 99.0, and 99.6 kg, respec-
tively. Therefore, post-slaughter weight of hot carcass and 
dressing percentage were similar.

Meatiness (EUROP system) of fatteners in the all groups 
was the same (54.69, 54.75, 54.92%). The preparation applied 
in feed mixtures also did not affect the decrease in back fat 
thickness. A significant (p≤0.05) influence of Herbiplant CS 
was observed in the case of loin eye area, but only between 
control and III group. Another investigation [Korniewicz, 
2004] proved that plant extracts applied at a dose of 200 g/t 
of feed mixture also influenced the increase in loin eye area 
(from 47.2 to 49.0 cm2).

Fatty acids profile of back fat 
The results of analysis are given in Table 5, while Table 6 

presents the following groups of fatty acids: saturated (SFA), 
monounsaturated (MUFA), polyunsaturated (PUFA), acids of 
n-3 and n-6 family group, possessing a hypercholesterolemic 
activity (OFA) as well as those showing hypocholesterolemic 
(DFA), according to the criteria by Barowicz et al. [2000].

Saturated fatty acids (SFA) constituted about 40% of all 
acids in back fat. Basic palmitic acid (C16:0) reached 25.58% 
in the control group. The small decrease in its percentage, up 
to 24.92%, was observed in group III (Herbiplant CS – 500 
ppm). Another studies [Korniewicz et al., 2006] proved that 
palmitic acid contribution was only 22%.

Stearic acid (C18:0) constituted from 12.6 to 12.7%, and 
the remaining saturated acids percentage contribution was 
about 2%. On the basis of the results obtained it is possible 
to conclude that the phytopreparation applied did not affect 
fermentation in a digestive tract, as well as percentage amount 
of particular saturated fatty acids in fat deposit.

Monounsaturated fatty acids (MUFA) constituted to-
gether about 48.5% in fatteners back fat in all groups. Major 
MUFA in that group was oleic acid (C18:1n9c) that reached 
44%. Palmitooleic acid (C16:1n7) content was at a level of 
3%. Any participation of erucic acid in fat from pigs of all 
groups was demonstrated. In back fat collected from experi-
mental fatteners a significant (p≤0.05) increase was observed 
in the contents of heptadecenoic acid (C17:1n7) and elaidic 
acid (C18:1n9t).

The level of polyunsaturated fatty acids (PUFA) was about 
11% in fatteners back fat in all nutritional groups. linoleic 
acid (C18:2n6c) was the main one in this group, and reached 

TABlE 4. Results of carcass evaluation (x ± SD).

Specification

Group (n = 8)

I
Control

II
Herbiplant CS

125 ppm

III
Herbiplant CS

500 ppm
Pre-slaughter 
weight (kg) 97.6±5.62 99.0±3.85 99.6±5.66

Post-slaughter 
weight (kg) 77.1±5.25 79.1±3.09 77.5±5.07

Dressing percent-
age (%) 79.0±3.00 79.9±3.02 77.9±3.60

Meatiness (EU-
ROP system) (%) 54.69±1.66 54.75±2.02 54.92±1.63

Back fat thickness 
(mm) 13.12±2.03 13.25±2.19 13.75±1.83

Loineye area (cm2) 47.25a±2.91 50.12±3.88 51.25b±3.84

a,b – p≤0.05
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9.34% in control group. Its content in experimental groups 
increased to 9.42% and 9.79%. Those differences, however, 
were not proved statistically.

In back fat of group III docohexaenoic acid (DHA, 
C22:6n3) was detected at a level of 0.05%. The presence of 
that acid was not recorded in fat of control group fatteners. 
This issue requires further investigations.

Fatty acids of the n-3 family were at a level of 0.7% and 
those of the n-6 family reached 10%. No statistically signifi-
cant differences were found between the nutritional groups. 
The ratio of n-6 to n-3 acids groups in control group amount-
ed to 14.89, and in group III it became slightly lowered to 
13.43, which can be considered as a beneficial tendency. Re-
search conducted by Rey et al. [2001] proved 20% reduction 
of the mentioned ratio in the fat of fatteners that were given 
feed supplemented with 0.5% fish oil.

Any alterations in acid ratio regarding those of hypoholes-
terolemic (DFA) and hiperholesterolemic activity (OFA) were 
observed. In all the groups, the ratio was about 2.7. Barteczko 
et al. [2001] also did not record any statistically significant dif-
ferences in DFA and OFA content in back fat of fatteners that 
were fed with feed mixtures supplemented with vegetable oils.

The lack of considerable significant differences in acids 
profile is fully justified, as fatty acids profile of back fat is 
determined mainly by the kind of fat introduced to feed mix-
ture. According to Usydus [2005], fish oil administration to 
fatteners in feed mixture influences the increase in PUFAs 
and n-3 group acids fraction, which is of considerable dietetic 
value. In turn, Mitchaothai et al. [2007] added 5% bovine fat 
or sunflower oil to grower and the finisher type feed mixtures 
for fatteners. These authors estimated the influence of this 
fat on the composition of fatty acids of back fat, intermuscu-
lar fat and liver. It was shown that addition of sunflower oil 
caused a decrease in the sum of SFA in back fat from 38.01 to 
30.88%, and the sum of MUFA from 44.80 to 38.66%, as well 

TABlE 5. The profile of fatty acids in fatteners back fat (%).

Fatty acid Symbol

 Group (n = 8)

I
Control

II
Herbiplant CS

125 ppm

III
Herbiplant CS

500 ppm
Lauric C12:0
Mirystic C14:0
Pentadecanoic C15:0
Palmitic C16:0
Heptadecanoic C17:0
Stearic C18:0
Arachidic C20:0
Heneicosanoic C21:0
Tricosanoic C23:0

0.07
1.36
0.07

25.58
0.34

12.62
0.18
0.01
0.16

0.07
1.24
0.05

25.89
0.40

12.69
0.24
0.03
0.17

0.07
1.29
0.07

24.92
0.48

12.70
0.18
0.05
0.18

Total SFA 40.39 40.78 39.94

Palmitooleic C16:1n7
Heptadecenoic C17:1n7
Elaidic C18:1n9t
Oleic C18:1n9c
Eicosenoic C20:1n9
Erucic C22:n9

3.00
0.35a

0.17a

44.30
0.97
0.00

2.77
0.38
0.22b

44.00
1.00
0.00

2.94
0.47b

0.22b

44.08
0.95
0.00

Total MUFA 48.79 48.37 48.66

Linoleic (LA) C18:2n6c
γ-linolenic C18:3n6
α-linolenic C18:3n3c
Eikosadienoic C20:2n6
Cis-8.11.14 eicosatrienoic C20:n6
Arachidonic C20:4n6
Docosapentaenoic (DPA) C22:5n3
Docosahexaenoic (DHA) C22:6n3

9.34
0.00
0.60
0.59
0.09
0.12
0.08
0.00

9.42
0.00
0.60
0.52
0.09
0.13
0.08
0.00

9.79
0.00
0.64
0.60
0.09
0.13
0.10
0.05

Total PUFA 10.82 10.85 11.40

a,b – p≤0.05

TABlE 6. The content of fatty acids in fatteners back fat (%).

Fatty acids

Group (n = 8)

I
Control

II
Herbiplant CS

125 ppm

III
Herbiplant CS

500 ppm

SFAs 40.39 40.78 39.94

MUFAs 48.79 48.37 48.66

PUFAs 10.82 10.85 11.40

n-3 0.68 0.68 0.79

n-6 10.13 10.16 10.61

n-6/n-3 14.90 14.94 13.43

DFA 72.36 72.17 73.09

OFA 26.94 27.13 26.21

DFA/OFA 2.68 2.66 2.79

SFAs – saturated fatty acids; MUFAs – monounsaturated fatty acids; 
PUFAs – polyunsaturated fatty acids; DFA – neutral and hypocholes-
terolemic fatty acids (UFAs + C 18:0); OFA – hipercholesterolemic fatty 
acids (Σ C 14:0 + C 16:0)
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as enlargement of the sum of PUFA from 14.23 to 29.56%. As 
a result, the extension of the relations between n-6 to n-3 fatty 
acids from 9.5 do 25.0 was observed.

Thus, the addition of the phytopreparation did not influ-
ence the fatty acids profile of fatteners back fat, however, the 
beneficial influence of herbs and plant extracts on sensory 
attributes of meat and fat is not out of the question, which 
has been shown in some papers [Grela, 2000a; Li et al., 2006; 
Calkins & Hodgen, 2007; Janz et al., 2007].

CONCLUSIONS

1. Feed mixtures of starter, grower and finisher type supple-
mented with plant extracts (Herbiplant CS) a a dose of 125 
and 500 mg/kg were applied in a three-stage fattening. That 
resulted in an increase in daily body weight gains of fatteners 
by 3.8 and 5.0% as compared to the control group (896 g/
day).

2. Feed intake per 1 kg of body weight gain within the whole 
period of fattening amounted to 2.67 kg in control group, and 
it was lower by 4.9 and 6.4% in the groups supplemented with 
Herbiplant CS.

3. The applied phytopreparation (Herbiplant CS) did not 
influence the carcass features, and the only observed influ-
ence involved increased loin eye area.

4. The assessed preparation did not affect significantly 
saturated (SFA), monounsaturated (MUFA) and polyunsatu-
rated (PUFA) fatty acids profile of back fat.

5. Herbiplant CS at the dose of 500 mg/kg supplemented 
to feed mixture influenced more considerably the improve-
ment of performance results in the first stage of pig fattening; 
whereas further stages of fattening showed similar efficiency 
of compared preparation doses (125 and 500 mg/kg).

REFERENCES

 1. AOAC. Official Methods of Analysis of the Association of Official 
Analytical Chemists. 1990, 15th ed., Arlington, Virginia, USA.

 2. Barowicz T., Brzóska F., Pietras M., Hipocholesteremic effect of 
dietary fat in the form of caclium salt sof fatty acids, linseed oil 
and utilization fat in diet of fatteners. Medycyna Wet., 2000, 56, 
746-749 (in Polish).

 3. Barteczko J., Migdał W., Borowiec F., Effect of soybean oil and 
glycerols addend to diets on fatty acid profile of fat of loin, ham 
and backfat of fatteners. Annals Warsaw Agric. Univ., ser. Anim. 
Sci. Special Number, 2001, pp. 480-483 (in Polish).

 4. Breithaupt M., Food Analyses. 1994, Hewlett Packard, Wald-
bronn.

 5. Calkins C.R., Hodgen J.M., A fresh look at meat flavor. Meat 
Sci., 2007, 77, 63-80.

 6. CVB. Veevoedertabel 2004. Centraal Veevoederbureau, Lelystad, 
The Netherlands.

 7. Grela E.R., Influence of herbs mixture in pigs feeding on per-
formance of some lipid parameters in blood and back fat. Ann. 
UMCS, Sect EE, 2000b, 18, 245-250.

 8. Grela E.R., Sembratowicz l., Czech A., Immunostimulatory ac-
tion of herbs. Medycyna Wet., 1998, 54, 152-158 (in Polish).

 9. Grela E.R., Effect of herbs addition on slaughter value of car-
casses and selected sensory attributes and chemical properties of 

fatteners meat. Rocz. Nauk. Zoot., Supl., 2000a, 6, 167–171 (in 
Polish).

10. Hanczakowska E., Urbańczyk J., Efficiency of herb mixtures as 
antibiotic replacers for piglets according to their age. Ann. Anim. 
Sci., 2002, 2, 131-138.

11. Janz J.A.M., Morel P.C.H., Wilkinson B.H.P., Purchas R.W., Pre-
liminary investigation on the effects of low-level dietary inclusion 
of fragrant essential oils and oleoresins on pig performance and 
pork quality. Meat Sci., 2007, 75, 360-365.

12. Kamel C., Novel tools to test new feed additives. Feed Int., 1999, 
20, 22-26.

13. Kamel C., Technical Bulletin. 2000,Axiss France S.A.S., pp. 
1590-1613.

14. Kamel C., Tracing modes of action and the roles of plant extracts 
in non ruminants. 2001, in: Recent Advances in Animal Nutrition 
(eds. P.C. [Garnsworthy, J. Wiseman).Nottingham Press, UK, 
pp.151–166.

15. Korniewicz A., Usydus Z., Kołacz R., Dobrzański Z., Kulok M., 
Kanderska J., Effect of haloisite on fatty acids profile in muscles, 
liver and backfat of fatteners. Acta Scient. Pol., ser. Zoot., 2006, 
5, 49-58 (in Polish).

16. Korniewicz D., Possible substitutions for antibiotic growth pro-
moters in feed for swine. Zesz. Nauk. AR Wrocław, 2004, nr 485, 
ser. Rozpr., p. 100 (in Polish).

17. Korniewicz D., Różański H., Dobrzański Z., Kaczmarek P., 
Korniewicz A. Effect of Herbiplant CS phytopreparation on di-
gestibility basic nutrients and balance and absorption of miner-
als on fattening pigs. Annals Anim. Sci.2007a (in press).

18. Korniewicz D., Różański H., Effectiveness of active substances 
of plant origin in pigs feeding. Mag. Wet., Supl.-Świnie., 2006, 
22-24 (in Polish).

19. Korniewicz D., Livestock – feeding program. 2006, LNB Poland 
Sp. z o.o., Kiszkowo (in Polish).

20. Korniewicz D., Dobrzański Z., Korniewicz A., Kaczmarek P., 
Różański H., Pogoda-Sewerniak K., Influence of plant extracts 
(Herbiplant CS) on biochemical indices and mineral elements in 
blood serum of fatteners. Acta Sci. Pol., ser. Med. Wet., 2007b (in 
press).

21.  li X. l., Yu D. Y., Qian Y., Yin Z. Z., Effects of “Shiquan Dabu” 
Chinese herb residues on growth, carcass composition and meat 
quality in finishing pigs. J. Zhejiang University – Agric. life Sci., 
2006, 32, 433-437.

22. lien T.F., Horng Y.M., Wu C.P., Feasibility of replacing antibiotic 
feed promoters with the Chinese traditional herbal medicine Ba-
zhen in weaned piglets. Livest. Prod. Sci., 2007, 107, 97-102.

23. Maass N., Bauer J., Paulicks B.R., Böhmer B.M., Roth-Maier 
D.A., Efficiency of Echinacea purpurea on performance and im-
mune status in pigs. J. Anim. Physiol. Anim. Nutr., 2005, 89, 244-
-252.

24. Mitchaothai J., Yuangklang C., Wittayakun S., Vasupen K., 
Wongsutthavas S., Srenanul P., Hovenier R., Everts H., Beynen 
A.C., Effect of dietary fat type on meat quality and fatty acid 
composition of various tissues in growing-finishing swine. Meat 
Sci., 2007, 76, 95-101.

25.  Namkung H., li M., Gong J., Yu H., Cottrill M., De lange 
C.F.M., Impact of feeding blends of organic acids and herbal 
extracts on growth performance, gut microbiota and digestive 
function in newly weaned pigs. Can. J. Anim. Sci., 2004, 84, 697-
-704.



315Plant extracts in pigs fattening

26. Normy Żywienia Świń. Wartość pokarmowa pasz. 1993Wyd. 
IFiŻZ PAN Jabłonna, Omnitech Press Warszawa (in Polish).

27. Park K.M., Han Y.K., Park K.W., Effects of Herb-Mix supplemen-
tation on the growth performance and serum growth hormone 
weaned pigs. Asian-Austral. J. Anim. Sci., 2000, 13, 791-794.

28. Paschma J., Wawrzyński M., Effect of herbs addition to feed ra-
tions on the course of parturition and results of reproductive per-
formance of sows. Zesz. Nauk. Przegl. Hod., 2003, 68, 317-323 
(in Polish).

29. Platel K., Srinivasan K., Influence of dietary spices or their ac-
tive principles on digestive enzymes of small intestinal mucosa in 
rats. Int. J. Food Sci. Nutr., 1996, 47, 55-59.

30. PN-EN ISO 5508:1996. Animal and vegetable fats and oils – Analy-

sis by gas chromatography of methyl esters of fatty acids (in Polish).
31. PN-EN ISO 5509:2001. Animal and vegetable fats and oils. 

Preparation of methyl esters of fatty acid (in Polish).
32. Rey A., Kerry J., lynch P., lopez-Bote C., Buckley D., Morris-

sey P., Effect of dietary oils and alpha-tocopherol acetate supple-
mentation on lipid (TBARS) and cholesterol oxidation in cooked 
pork. J. Anim. Sci., 2001, 79, 1201-1208.

33. Shantha N., Napolitano G., Gas chromatography of fatty acid. J. 
Chromat., 1992, 624, 37-51.

34. Usydus Z., The study of obtaining and quality of dietary fish 
oil and its utilisation as fish-mineral concentrate in feeding of 
monogastric animals. Zesz. Nauk. AR Wrocław, 2005, 513, ser. 
Rozpr. pp. 101 (in Polish).

EFEKTYWNOŚĆ EKSTRAKTÓW ROŚLINNYCH (HERBIPLANT CS) W TUCZU ŚWIŃ

Daniel Korniewicz1, Henryk Różański1, Zygmunt Usydus2, Zbigniew Dobrzański3, Adolf Korniewicz3, Piotr Kaczmarek 1,  
Andrzej Frankiewicz 4, Karolina Szulc4

1LNB Poland Sp. z o.o. w Kiszkowie; 2Morski Instytut Rybacki w Gdyni; 3Uniwersytet Przyrodniczy we Wrocławiu; 4Akademia Rolnicza w 
Poznaniu

Celem podjętych badań było określenie wpływu mieszaniny ekstraktów roślinnych (Herbiplant CS), jako dodatku paszowego, na wskaźniki 
produkcyjne, wartość rzeźną i jakość słoniny tuczników. Preparat został sporządzony w Ośrodku Badawczo-Rozwojowym lNB Poland Sp. z 
o.o. w Kiszkowie i standaryzowany na zawartość substancji bioaktywnych. Fitoreparat ten w postaci sypkiego proszku stosowano do mieszanek 
pełnoporcjowych typu starter, grower i finiszer w ilości 125 i 500 mg/kg (3 grupy tuczników). Zwierzęta utrzymywano indywidualnie i tuczono 
od 20 do 100 kg masy ciała. Średnie dobowe przyrosty masy ciała tuczników grupy kontrolnej za cały okres tuczu wynosiły 896 g, a w grupach 
z dodatkiem Herbiplantu CS były większe o 3,8 i 5,0%. Średnie dobowe pobranie mieszanek przez tuczniki w kolejnych okresach tuczu i za cały 
tucz było podobne we wszystkich grupach. Zużycie mieszanki na 1 kg przyrostu masy ciała za cały okres tuczu w grupie kontrolnej wynosiło 2,67 
kg, a w grupach z Herbiplantem CS było mniejsze o 4,9 i 6,4%. Stosowane w mieszankach dawki tego preparatu nie miały wpływu na umięśnienie 
tuszy. Obserwowano jedynie zwiększenie „oka” polędwicy. Oceniany preparat roślinny nie miał istotnego wpływu na profil kwasów tłuszczowych. 
Zawartość kwasów nasyconych (SFA), jednonienasyconych (MUFA) i wielonienasyconych (PUFA) była podobna. Fitopreparat Herbiplant CS 
w dawce 500 mg na 1 kg mieszanek miał większy wpływ na poprawę wskaźników produkcyjnych w pierwszym okresie tuczu świń. W dalszych 
okresach tuczu efektywność porównywanych dawek Herbiplantu CS (125 i 500 mg/kg) była podobna.




