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Abstract Improved culture of Jerusalem artichoke
(Helianthus tuberosus L.) for the better production
of fructose requires better performing cultivars.
Analysis involving 37 cultivars originating from
France or overseas showed that among the early
cultivars studied, 'Grando' appear to be the richest
with 193 mg/g fresh wt of dry matter (DM) and 508
mg/g DM of fructose (as fructan). For fructose
production, among the late white cultivars analysed,
'Kharkov' gave the best performance with 179
mg/g fresh wt of DM, 531 mg/g DM of fructose, and
710 mg/g DM of total carbohydrates. The French
cultivars 'Miello', 'Dub', and 'Rico' are considered
in their group as the most productive with 549,545,
and 540 mg/g DM of fructose, respectively.
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Resume La rentabilisation de la culture de
Topinambour (Helianthus tuberosus L.) pour la pro-
duction de fructose necessite le choix de varietes
tres performantes. Pour cela, une analyse realisee
sur 37 cultivars d'origine, Francaise ou etrangere a
montre que: Parmi les cultivars precoces etudies,
'Grando' s'avereleplusricheavec 193 mg/g matiere
fraiche (MF) de matiere seche (MS) et 508 mg/g MS
de fructose. Pour la production de fructose, parmi
les cultivars blancs tardifs analyses, le 'Kharkov'
presente le plus d'interet avec 179 mg/g MF de MS,
531 mg/g MS de fructose et 710 mg/g MS de
glucides totaux. Les cultivars Francais 'Meillo',
'Dubo' et 'Rico' sont consideres dans leur groupe
comme etant les plus productifs avec respectivement
549, 545 et 540 mg/g MS de fructose.

Mots-cles Topinambour; Helianthus tuberosus L.;
Fructose; Fructosane; Precoce; Tardif

INTRODUCTION

Cultivated for centuries, the Jerusalem artichoke
(Helianthus tuberosus L.) has been first, a source for
human food, and second, as a source of animal food.
More recently, at the time of the Second World War,
it was used as a raw material for the production of
motor fuel alcohol (Blanchet 1982; Chabbert 1984)
and has been sporadically used for this purpose until
recently.

The Jerusalem artichoke originated in the
American continent, but the exact region of its
appearance still remains controversial—two theories
are generally evoked. One theory is that of Baillarge
(1942) in which the plant originated in the north of
America or of Canada and was carried by the Indians
towards Mexico and Brazil where the tribes of Tupi
Guaranis, the Tupinambas (sometimes written
Tupinamboux) cultivated them at the end of the
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seventeenth century, from where came the French
name Topinambour. The hypothesis of Heiser (1957)
places the origin of the plant in the north of Mexico
(13°N), where it is envisaged that it was carried
towards Canada in the north, and at the same time
towards the south of the continent (Le Cochec
1981). Brought to Europe at 1517, it appears to have
been introduced to France by Champlain around
1603 when he returned from a commission in
Canada.

Even though there has been no official support
for use of artichoke as a possible crop on poor
agricultural land and for poor communities, groups
in several countries (Germany, Austria, Canada,
and Spain) have begun testing its potential. It is seen
as a source of fructose, useful in production of
processed foodstuffs and pharmaceuticals. It is
possible that the first successful commercial
venture may be able to capture a lot of the potential
market.

The objective of our research is oriented towards
the production of glucides—the Jerusalem artichoke
being particularly rich in fructose (Soja et al. 1989,
1990; Ben Chekroun et al. 1993; Prevost et al.
1994). We have investigated many early and late
cultivars, with testsof appropriate fertiliser treatment
to find the cultivars giving the best yield of total
carbohydrate and especially fructose.

MATERIALS AND METHODS

Plant material
The cultivars of the Jerusalem artichoke fall into
two groups of different precocity—early and late
cultivars.

Early cultivars
Early cultivars of Jerusalem artichoke, such as
'Grando' and 'Faucho', show the following growth
characteristics. The growth cycle takes 18—20 weeks,
between mid April and mid October (northern
hemisphere). Tubers are planted in mid April, shoots
emerge in mid May, tuber formation takes place
over 10-12 weeks between mid July and mid
September, flowering is in mid August, the plants
die down and tubers mature during mid October.
Tubers are harvested in autumn (Barloy 1984).

Late cultivars
Late cultivars of Jerusalem artichoke, such as
'Kharkov' and 'C-122', show the following growth
characteristics. The growth cycle takes 26-28 weeks,

between mid April and mid November. Tubers are
planted in mid April, shoots emerge in mid May,
tuber formation takes place over 14-16 weeks
between mid July and mid November, flowering is
in late September, the plants die down and tubers
mature during mid November. Tubers are harvested
in winter (Ben Chekroun et al. 1994b).

For this study, we used 37 cultivars (5 early, 32
late (11 white, 21 coloured)) of the Jerusalem
artichoke, cultivated in Limoges, France (Table 1).

All the early cultivars of French origin yield
tubers of variable dimensions, often very big, but of
heterogenous form.

For the late white cultivars, apart from 'Kharkov',
'Nahodka', and 'Kiev' which originate in the Russia,
and 'K8' which has Germany as its origin, all the
other cultivars are French origin, with these cultivars
the tubers are regular, numerous, and less grouped.

The coloured late cultivars are also all of French
origin. Their colour varies from pink to dark red and
is the result of the formation of anthocyanins in the
tubers.

Just after the period of the maturity, three plants
of each cultivar were harvested and the tubers were
weighed, washed, and dried, then 5-6 covering the
range of sizes were taken and grated for the purpose
of determining carbohydrates and dry matter (DM).

Carbohydrate analysis
Extraction of tissue

10 g grated tuber was made to 50 ml with distilled
water, then heated in a double boiler at 90°C for 1 h
and filtered.

Estimation of glucose and fructose
A portion of the filtered aqueous extract (25 ml),
representing 0.2 g tissue/ml liquid, was taken for

Table 1 Characteristics of the experimental field.

Altitude
Exposure
Experimental area
Soil

PH
CaO provided
P2O5 provided
K2O provided
Nitrogenous manuring
Farmyard manure
Density

300 m
South
0.5 ha
Stems from crystalline rocks
(granite)
6.2 (6.05-6.5)
330 kg/ha
80 kg/ha
240 kg/ha
70U/ha
45-50 t/ha
33 000 plants/ha


