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Influence of sulfur fertilization on S-containing, phenolic, and
carbohydrate metabolites in rosy garlic (Allium roseum L.): a wild

edible species in North Africa
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Abstract  Alliwm rosewm L., a MNorth African endemic
species, is a rich source of many important nutrients and
bioactive compounds responsible for many promising
beneficial health physiological effects. The mfluence of
sulfur femilizaion (5 fertilization) on the flavor, total
polyphenols, and carbohydrates content in A, rosenm was
studied, using three sulfur concentrations (0.01, 1.50 and
4.50 mmol L™") under controlled conditions, S fertiliza-
tion showed a significant increase in the allicin concen-
rration of A, rosewm bulbs with an average of (0.859-
2285 g ke ' FW  for bulbs  grown at 001 and
1.50 mmol L~' $0,7, respectively. The same trend was
observed for total polyphenol content, On the contrary, the
highest level of § decreased the comtent of reduced car-
bohydrates. These results provide evidence that the con-
centrations of allicin and polyphenols in A. rosewm are
increased by 5 fertilization, potentially  amplifying its
beneficial impacts on health.
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Introduction

The chemical composition of the metabolic products of the

Al species is of interest in photochemistry, plant-insect
relationships, chemotaxonomy, flavor  industry, quality
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control of food, pharmacology, and medicine [1, 2], This
genus is one of the major sources of dietary polyphenols
and sulfur-containing compounds [3, 4].

The most important group of sulfur-contamng  com-
pounds are S-alk(enpyleysteine sulfoxides, which are the
precursors of sensory-active and health-benefining com-
pounds of Alfinm vegetables. It is reported that the cysteine
sulfoxide content of Allinm species is an important quality
parameter as it determines the taste and sharpness [5].

Allfvem pungency is closely dependant on cultivar and
growth factors such as water, nitrogen, and sulfur supply
|6]. Earlier studies have shown that sulfur fertilization (S
fertilization) influences pungency and metabolic product of
intermediates in the flavor biosynthetic pathway [7].

Sulfur fertilization was shown 1o increase a broad range
of S-containing metabolites in plants such as eysieine,
glutathione, and glucosinolates, as well as cysteine sulf-
oxide in Alfiwm species [8, 9]. In a previous study, it was
shown that alliin, cysteine, and glutathione content in garlic
leaves during vegetation period was minor, but S fertil-
ization significantly increased the cysteine, glutathione,
and alliin concentration in garlic bulbs [8],

Alliwm rosewm is a highly variable species represented in
North Africa by 12 different taxa: 4 vanetes, 4 subvari-
eties, and 4 forms [10, 11]. In Tunisia, Cuénod [10] and Le
Floc'h [11] observed only three varicties: var, grandifio-
rem, var. perrotii, and var. odoeratissimem. Considered as
an endemic axon in North Africa [10], the adorasissimum
variety is a perennial, spontancous weed. Its edible aerial
parts are widely harvested and sold commercially. This
taxon has been used since ancient times as a vegetable
spice and herbal remedy [11]. The fresh voung leaves and
bulbs of A. rosewm are valued for their distinctive pungent
flavor and are an essential ingredient of the kitchens in
Tunisia. Besides its culinary use, A, rosewm is also used in
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