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~ Poster presentation -

New components of browser nutrition in Dvur Kralove Zoo

Jiri Ded and Kristina Tomasova

200 Dvur Kralove nad Labom. Stefanova 1026, £42£01 Dvur Kralove nad Labem, Cxech Republic

Over the last five years, we have made intensive efforts 1o improve the nutrition of browsers in our
Zoo. We concentrated mainly on black rhinos (Diceros bicomis), as we observed that animals in the
seconc half of their lives showed a loss of condition at the end of winter/ start of spring and had
problems with weight loss, skin lesicns and lower immunity. As this is the time of year when we
experience a critical lack of fresh browse, we investigated the possibility how to ccmpensate this food
during this seascn, Therefore we inroduced two new cemponents - Jerusalem archoke and browse
silage. We trust that our efforts were successlul, because the spring condition of our black rhinos
improved and this is why we would like to present some of our experiences.

in 2003 we started to feed chopped Jerusalem artichoke tubers also 5 giraffes (Giraffa
cameicpardalis), stems with leaves to gorillas (Gorilla gorilia), orang-utans (Ponge pygmaeus) and
elephan's, browse silage !0 elephants.

Figure 1) Biack rhinos get acquainted with browse at very y?:ung age

Jerusalem artichoke, sunchoke, topinanbour (Helianthus tuberosus)

Family: Asteraceael/Compositae (aster/daisy family)

Jerusalem artichcke is a type of sunflower that is grown for its edible tuberous roots as well 25 its
pretty yeflow flowers. This is 2 large, gangly, multibranched perennist with rough, sandpapery leaves
and stems, and numercus yellow ficwerheads. It can get 3m tall and its branches can spread to nearly
as much. The edible tubers are produced just below the ground on thin whiie rhizomes. They are
segmented and knobby, 2.5-10cm long. and have crisp, white flesh. More than a dozen cultivars have
been selected and named. Jerusalem artichoke grows wild in North America. Its oniginal distribution is
not dlear because it was widely soread by Native Americans who cultivated i for the edile tubers.
Jerusalem artichoke is very easy to grow in almost any loose, moderately well drained soil.

Light: full sun to partial shade. Moisture: regular garden watering gives the best tuber produsticn, tut
they can tolerate dry pericds if they have (0. Propagation: propagate Jerusalem artichokes from the
tubers. Usage: Jerusalem arichoke is an attractive sunflower that works well in perennial borders and
naturalistic gardens. The flowers are very atiractive to butterflies and the seeds are eatsn by
songbirds. The edible whers are delicicus and nulritious. The tubers can be harvested anytime
starting about two weeks atier the flowers have faded. Expect -3kg of tubers per plant. Tube{s canbe
stored fresh in a plastic bag in the refrigerater for several weeks, but it is bener 1o leave them in the
ground until you need them. Jerusalem artichokes must be brushed and scrubbed under running
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water, but they ¢o not need ‘0 be cesied. Raw Jerusalem arichokes have a sweet nutty taste which
has been likened to Brazi nuts. They are especially gocd grated into fresh salads. and are perfect icr
dieters. Boiled and mashed they are rather similar to potatoes, and they can be used like polaioes in
mosi recipes. Unlike potatoes, Jerusalem artichokes ¢o not contain starch, but instead inulin, which is
a type of oligofructose. Inulin tastes swee! and satisfies like siarch, butis not digesiec and can be
iolerated by diabetics. Jerusalem artichokes average less than 120 calories per cup.
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Figure 2) Jerusalem artichoke - flowering stems

About inulin and prebiotics

Prebiotics

An alternative appreach to increase the numbers of beneficial bacteria :n the intestings, is the additicn
of prebiotics to foods. These are subsirates which have a specific stimuiant on the growth of beneficiz!
bactena already resident in the colon. Suitable substrates for such bacteria are selected forms of
sclutle dietary fibre.

inufin is one of these, Prebiotics are insensitive to digestive enzymes and will reach the colon intact
and withcut losses. In the colon inulin is hydrolysed and fermented by specific caacal and colonic
bacteria and it has been found, both in vitro as well 2s in vivo experiments, i have prebiotic properties
with respect to certain beneficial sgecies of bifidobacteria; in cther words inulin has bifidogenic
characterist’cs. At the same time some potential pathogenic strains like Clostndium sp. and £. coli are
significantly reduced.

Inulin
Inulin is a natura! prebiotic, a polymer of fructose containing short chains of fructocligosaccharides. it
is a natural stock carbohydrate of clants. it has always been part oi vegeta! nutrition of beth humans
and animals.
Main sources of inulin:
Onion and leek - 2-10%
Garlic - 9-16%
Dandelicn leaves - 12-15%
Jerusalem arichoxe tubers - 16-20%
Chicory rects - 15-20%
Pure inulin is obtained from chicory roots by means of hot-waler extraction.
Examples of beneficial effects of inulin preven in humans:
»  stimulates growth and enzymatic activity of natural intestine bacteria, reduces numbars of
pathogenic bactena (Escherichia, Clostridium)
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« the heatthier intesiine microfiora promotes immunity, prevents from inflamations, colon-cancer
and intestine infections;

reduces colonic pH and the amount of toxic metabolites like ammonia. phendols;

reduces fat absorbtion and decreases blood-cholesterol levels:

stays intact during the passage of smali intestire, it does not increase the bicod-giucese level
the caloric value is 0-1,5kcal {6,3kJ)g

significant increase in mineral absorbtion (up I 2/3), particularty calcium and magnesium

Inulin in the diet of Dvur Kralove black rhinos since spring 2001

November - March: feeding pure tnulin min. 50g/animal/day

March - May: {eeding Jerusalem artichoke tubers 1kg/animal/day = 100-150g of inutin/day

July - September: leeding Jerusalem Artichoke green stalks with leaves. approx. 3kg/animaliday = 60-
80g of inulin’day

Figure 3) and 4) Jerusalem artichoke tubers ready for feeding

Questions
»  Whatis the infiuence of Inulin at browsser intestine flora and which doses are efficient?
Are ihere identical or similar effects as described in humans?
Which quantity of prebioticts is contained in common 20¢-browse?
Are ihe levels of oligosacharides in leaves vanable throughout the year?
What are the contents of preb:otics in natura! food of browsers?

Browse silage - published European experience

Zurich method

Hatt and Clauss (2001) cescribed, in EAZA News Special Issue on Zoo Nutrition I, hew silage is
made a! Zurich 2oo Leaves and twigs of willow, hazzl and marle are processed in a chaff cutter and
then stored under pressure in 200 litter plastic containers, air-tightened and stored &t 2 temperaiure
not above 20°C. After six months, it 1s fed o their biack rhinos.

Rotterdam method

in autumn of 2001, Rotterdam Zoo started harvesting willow browse. The cut wilicw branches are
about 1m long. and the diameter of the branches ar¢ 1-2cm. The willow branches are bailed through a
bailing machire, under similar pressure as hay being bailed. The tales are doutle wrapped in niastic
and the dimensions are 100 x 50 x 35¢m, weighing batween 45 and 50kg. Due (o the pressurz of the
bailing machine and he plastic wrapping machine, most air gets excluded from the willow bales. Every
bate has o be checked 0 ensure n¢ branches have pierced the plastic wrap. All holes are repaired
using plastic tape.
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Table 1) Chemical analysis of browse (willow, hazel and maple) before and after silage process

[ Before | ARer
Dry matter (CM) %2 378 46,8
Organic matter EDN 96.4 96.2
Crude protein %DM 49 53
Crude fat *:DM 1 13 !
Crude ash S:DM 3.6 38
Crude fibre 2D 518 ©583.2
ADF Y:DM 60,1 63.7
Lignin =zDM! 147 66 .
Celluicse DM 454 471 |
Gross energy MJ<gDM “88 | 19
Caicum | &.DM 0.9 10.%
Phospriorus | %DM 0.1 1 0.1

Browse silage - Experience of Dvur Kralove Zoo
For the needs of Dvur Kralcve Zoo, we decided to apply the method of Zurich Zoc. The eaves an

branches are harvesied as late as in September, when they have matured well and contain oaly lttle
water, Aker being processed in a char cutter, the plant malenal is put in coniginers of 1201 each (‘or

easier manipulaticn). According 1o our experience, the best quality of silage (free ¢f fung and

microbes} 1s obtained from goa! wilcw (Salix cag-ea). So far, we have fed the siage to black rhinos o

four years at a dose of haif a bucketanimaliday. ‘tom December tili March.

In 2004, we produced 1.900kg of browse siage.

silage in Dvur Kralove Zo0 {2}
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