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Jerusalem artichoke (Helinathus tuberosus) tops as a natural source of
inulin in rabbit diet: effect on growth performance and health status

Nat topinamburu hliznatého (Helinathus tuberosus) jako prirodni zdroj
inulinu v krmné smési kralik(: vliv na vykrmnost a zdravotni stav
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ABSTRACT

Nowadays, both many scientists and breeders are interested in the possibilities of the substitution of allopathic
medicinal products for animals by some natural alternatives, as plants products, prebiotics or probiotics. Jerusalem
artichoke contains non-starch polysaccharide inulin, which can be used, because of its specific properties, as a natural
prebiotic. The aim of this study was to incorporate Jerusalem artichoke tops to the feed mixture of growing rabbits as
the natural source of inulin. 80 Hyla rabbits were randomly divided into 2 groups. The control group was fed standard
diet, while Jerusalem artichoke group was given diet with 20% tops of Jerusalem artichoke. The experiment took place
in commercial farm with standard conditions and was conducted as a preliminary examination, the growth performance
and mortality of rabbits were observed. The diet with 20% tops of Jerusalem artichoke decreased feed conversion ratio
about 0.39 (11%) and the mortality of rabbits about 10% (P<0.05) compared with control group. Jerusalem artichoke
tops (20%) may be incorporated to rabbit diets as an appropriate source of carbohydrates with prebiotic properties
for growing rabbits and thus may partly replaces some ingredients (starch sources), which burden the not completely
developed digestive system of young animals.

Keywords: growth performance, inulin, Jerusalem artichoke, mortality, prebiotics, rabbits

ABSTRAKT

V soucasnosti se fada védct i chovatelll zajima o moznosti ndhrady alopatickych IéCiv ur¢enych pro zvirata nékterymi
prirodnimi alternativami jako jsou rostlinné preparaty, prebiotika a probiotika. Topinambur hliznaty obsahuje neskrobovy
polysacharid inulin, ktery mdze byt, diky jeho specifickym vlastnostem, vyuzit jako pfirodni prebiotikum. Cilem této
studie bylo zaclenit nat topinamburu hliznatého, jako pfirodni zdroj inulinu, do krmné smési rostoucich kralik. 80 Hyla
kralikd bylo ndhodné rozdéleno do 2 skupin. Kontrolni skupina byla krmena standardni krmnou smési, zatimco skupiné
“topinambur hliznaty” byla podavdna smés s 20% nati topinamburu hliznatého. Pokus byl uskute¢nén ve standardnich
podminkach komercni farmy a slouzi jako predbézny vyzkum, sledovana byla vykrmnost a mortalita kralikd. Krmna smés
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obsahujici 20% nati topinamburu hliznatého ve srovnani s kontrolni snizila konverzi krmiva o 0,39 (11%) a mortalitu

kralik(i o 10% (P<0,05). Nat topinamburu hliznatého (20 %) je mozné zaradit do krmné smési kralika jako vhodny zdroj

karbohydratt s probiotickymi vlastnostmi pro rostouci kraliky, a tim nahradit nékteré jeji slozky (zdroje Skrobu) zatézujici

neuplné vyvinuty travici systém mladych zvirat.

Klicova slova: inulin, kralici, mortalita, prebiotika, topinambur hliznaty, vykrmnost

INTRODUCTION

The health status is essential

reproductive performance and thus for economic

for growth and

performance of rabbit husbandry. The most exacting life
period of growing rabbits is the weaning period (21 - 42
days), where the transition from the milk of rabbit does
to a solid feed takes place and rabbit digestive system is
not completely developed (Gallois et al., 2005). Primarily,
amylase and disaccharidase activities remaining low
during the period from 25 to 35 days of age (Blas et al.,
1994; Gutiérrez et al., 2002; Debray et al., 2003). The
dietary starch level is generally in negative correlation with
the fibre level. Dietary fibre, especially neutral detergent
fibre (NDF), affects the rate of passage of digesta and
optimizes caecal fermentation in rabbits (Gutiérrez et al.,
2002; Gémez-Conde et al., 2009; Gidenne et al., 2010).
Gidenne(2003)described, that cellulose andlignins (poorly
digested fiber) play a key role in reducing the incidence
of diarrhoea in growing rabbits. Fibre sources rich in
digestible fibre can replace sources of starch or protein
and they improve the digestive health of animal, if the
correct supply of ligninocellulose is respected. Therefore,
the suitable source of carbohydrates is substantial for the
health of young rabbits. In this view, Volek et al. (2007)
considers as the prospect the using of prebiotics; non-
starch polysaccharides and oligosaccharides, in rabbit
nutrition, which are not digested in the small intestine.

Furthermore, in recent times, many breeders step back
from using synthesised allopathic medicinal products
to maintain good health of animals (mainly due to food
security, the possibilities of negative impact on animal
organism and the development of antibiotic resistance)
and try to replace it by some natural alternatives, as
plants products, prebiotics or probiotics. However, most
of such preparations are very expensive.

Jerusalem artichoke (Helinathus tuberosus) contains
11-20% and 70-90% of
carbohydrates are inulin and inulids (Szambelan et al.,

carbohydrates theses
2004). Inulin is a polydisperse non-starch polysaccharide
naturally occurring as a storage carbohydrate in some
36.000 plant species. It consists of chains of fructose
units coupled by B (2, 1)-bonds most often (though not
always) terminated by a single glucose moiety. The degree
of polymerization of inulin ranges from 2 to 60 and
above depends mainly on the type of plant from which is
isolated (Roberfroid, 1999; Boeckner et al., 2001; Oztiirk,
2008).
FOS) are soluble dietary fibres, which can be used as

Inulin-type fructans (fructo-oligosaccharide,
prebiotics (Bonai et al., 2010). Prebiotics were defined as
a non-digestible food ingredient that beneficially affects
the host by selectively stimulating the growth and/or
activity of one or limited number of bacteria in the colon
and thus improves host health (Gibson and Roberfroid,
1995). Inulin is little digested by humans (Kays and Kultur,
2005), because it is resistant to enzymatic hydrolysis in
the upper gastrointestinal tract of monogastric species.
It is fermented by colonic microflora, which stimulates
the growth of Lactobacillus and bifidobacterial cultures
especially. Cieslik et al. (2011) underlined the high value
of proteins and balanced amino acids composition of
Jerusalem artichoke too. According to Samanta et al.
(2013), dietary oligosaccharides, such as an inulin and
oligofructose, are possible substitutes for antibiotics and
can improve the gut health and reduce the mortality of
rabbits.

Therefore, the aim of this study was to incorporate
Jerusalem artichoke tops to the feed mixture of growing
rabbits as the natural source of inulin. There are no studies
focused on using Jerusalem artichoke in the nutrition of
growing rabbits in the scientific literature.

JOURNAL

Central European Agriculture
ISSN 1332-9049

797


https://doi.org/10.5513/JCEA01/20.3.2251

Preliminary communication

DOI: /10.5513/JCEA01/20.3.2251

Dokoupilovi et al.: Jerusalem artichoke (Helinathus tuberosus) tops as a natural source of ...

MATERIALS AND METHODS
Experimental diets

The ingredients and chemical composition of diets are
shown in Tables 1 and 2, respectively. Jerusalem artichoke
diet enriched by 20% tops of Jerusalem artichoke was
designed to have fibre in sufficient level with decreased
level of starch. Diets were pelleted and animals were
given ad libitum access to feed and water through the
experiment.

Rabbit husbandry and experimental design

The experiment took place in commercial farm with
standard conditions. The environmental conditions were
controlled by anautomatic heating system (16 - 18 °C),and
the light: dark cycle was 12 h: 12 h. In the experiment, 80
Hyla rabbits at the age of 42 days were randomly divided
into 2 groups and were kept in all-wire cages, two per
cage. Fattening cages with rabbits from different groups
were homogenously alternated in the barn to minimize
the cage effect on the studied parameters. Since this
experiment took place in the farm not in experimental
conditions, the individual feed intake was not recorded
therefore statistical evaluation was not possible. The
daily feed intake was calculated as feed intake for the
whole group for through experimental period divided by
the number of rabbits in the group and by the number
of experimental days. Animals were individually weighted
at the beginning and in the end of every week. Rabbit
mortality was noted during experiments. The experiment
was finished by slaughtering at 84 days of age.

Instrumental analysis

Feed samples were air dried at 103 °C to constant
weight to estimate the dry matter content. Crude protein
content was determined by means of water steam
rapid distillation system Vapodest 20s from Gerhardt
(Germany). Neutral detergent fibre (NDF) and acid
detergent fibre (ADF) were determined according to the
procedure of Van Soest et al. (1991), using a Fibertec
1020 from Foss. Starch was measured polarimetrically,

simple carbohydrates by means of the titration according
to Luff-Schoorl.

Statistical methods

Data on growth performance and feed consumption
were examined by t-test procedure of SAS 9.3. Data
on mortality were analysed using the x? test. Statistical
significance was declared at P<0.05 trends were taken
into account up to P<0.1

Table 1. Ingredient composition (g/kg as fed basis) of the ex-
perimental diets

Ingredients Control ﬁ_;f;clirg
Alfalfa meal 250 203
Soybean meal 30 30
Wheat bran 180 150
Sugar beet pulp 70 80
Dried Jerusalem artichoke tops - 200
Oats grain 50 50
Barley grain 50 50
Apple pomace 150 97
Malt sprouts 50 120
Vitamin supplement?! 20 20
Lapilest R? 150 -

L Vitamins: vitamin A - 1200 000 Ul, vitamin D3 - 200 000 UlI, vita-
min E (Alpha-tocopherol) - 5,000 mg, vitamin K3 - 200 mg, vitamin
B1 - 300 mg, vitamin B2 - 700 mg, vitamin B6 - 400 mg, vitamin
B12 - 2 mg, Niacinamide - 5,000 mg, Calcium pantothenate - 200
mg, Biotin - 20 mg, Folic Acid - 170 mg, Choline chloride - 60,000
mg; Amino acids: L-lysine - 20 g, DL-methionine - 100 g.

2 Grape pomace, cocoa peels, buckwheat peels (crude protein 12%,
crude fibre 24%, fat 5.5%, starch 2.1%, carbohydrates 2.65%).
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Table 2. Chemical composition (g/kg as-fed basis unless otherwise stated) of experimental diets and dried Jerusalem artichoke

tops

Nutrients Control Jerusalem artichoke Dried Jerusalem artichoke tops
Determined values

Dry matter 905 888 901
Crude protein 155 132 57.7
Fat 23.8 27.6 13.2
Ash 69.1 75.8 102
Crude fiber 159 162 326
Starch 152 132 -
Saccharose 43 56.6 74.9
Calcium 9.03 14.1 13.3
Sodium 1.99 2.28 0.13
Phosphorus 6.1 3.9 1.2
Magnesium 2.97 2.02 2.21
Zinc 0.96 0.9 0.13
Methionine 295 2.84 -
Lysine 7.15 5.88 2.39
Vitamin A (mj.) 7,870 5,720 4,760
Vitamin E (mg/kg) 594 52.2 38.6

RESULTS AND DISCUSSION

In this study were incorporated tops of Jerusalem
artichoke as the by-product of tubers harvest, which may
be good source of carbohydrates with prebiotic effect for
growing rabbit with the highest incidence of diseases.

The Table 3 overviews the results of the growth
performance and mortality of rabbits. The moderate
increasing in daily weight gain (about 1.6%) and the
decreasing of daily feed intake (about 6%) decreased
feed conversion ratio about 0.39 (11%) in the group
with Jerusalem artichoke supplement compared with
control group. Yildiz et al. (2006) reported that the

supplementation of Jerusalem artichoke to laying hen
improved their feed conversion ratio (about from 5%
to 10%) and they noted that this improving was due to
oligofructose or inulin addition. These effects did not
confirm Farnworth et al. (1992), which fed the weanling
pigs Jerusalem artichoke in amount 15 g/kg. They did not
observe any differences in daily feed intake, weight gain
or feed efficiency.

In comparison with control group, the mortality of
Jerusalem artichoke group was significantly lower (about
10%). Volek et al. (2007) recorded lower mortality of
rabbits fed by diet supplemented with inulin, while Bénai
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Table 3. Growth performance (42 - 84 d of age) and mortality of rabbits fed the experimental diets

Parameters Control Jerusalem artichoke RMSE P-value
Live weight (g)

-42d 905.13 908.29 65.69 0.84
-84d 2,570 2,594.1 172.14 0.55
Daily weight gain (g/d) 39.56 40.21 3.77 0.52
Daily feed intake (g/d) 140.83 132.81 - -
Feed conversion rate 3.56 3.17 - -
Mortality 52 - <0.05

2bMeans in the same row with different letters differ significantly (P<0.05). RMSE - root mean square error.

et al. (2010) observed no effect of dietary inulin on rabbit
mortality (mortality was low in all groups of experiment).
The prebiotic effect of Jerusalem artichoke is associated
with its ability to support the growth of desirable
indigenous bacterial species, including bifidobacteria and
lactobacilli (Flickinger et al., 2003).

CONCLUSIONS

Jerusalem artichoke tops (20%) may be incorporated
to rabbit diets as an appropriate source of carbohydrates
with prebiotic properties for growing rabbits and thus may
partly replace some ingredients (starch sources), which
burden the not completely developed digestive system
of young rabbits. This experiment took place in farm
conditions therefore the individual feed intake was not
recorded thus the statistical evaluation was not possible
on the other hand these conditions are heavy for young
organism so the prebiotic effect of Jerusalem artichoke
can be better noted. This experiment was conducted as
a preliminary examination, so it is necessary to confirm
these results by others experiments.
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