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Summary
During the 2000s, there has been vast expansion in the research of
fructooligosaccharides (FOS), including their chemistry, biochemistry, and enzymology
in living organisms, as well as nutritional and health benefits. However, in spite of these
considerable advances in FOS science, many other aspects of the mechanisms of FOS
behind their involvement in well being have not been fully understood. FOS constitute a
major part of the dry matter of edible Allium species, and the knowledge of the
mechanisms of their mode of action in human metabolism are of great interest.
Significant progress has been made in the chemical, nutritional and clinical research
areas of Allium FOS, as well as on other FOS, and in addition to their role as quality
attribute, FOS participate in other processes. This paper aims to review the occurrence,
chemistry and health benefits of Allium species’ FOS including nutritional contribution
of FOS in health and well being.
1. Introduction
1.1. History of Edible Allium Species
Allium species (or Allii) are supposed to be ones of the world’s oldest cultivated
vegetables and large was reported on them. It is presumed that our predecessors
discovered and consumed wild Allium species long before farming or writing was
invented. Because Allium species are small and leave no archaeological evidence, the
exact origin remains still mysterious. Onion and garlic could probably be the first
cultivated Allium crops due to their growing versatility, long storage time, and
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portability. They could be dried and preserved for times when food was scarce. The
Chinese have cultivated Allium species in gardens for 5000 years, and have been
referenced in the ancient Vedic writings of India. Allium species can be traced back as
far as 3500 B.C. in Egypt, where they served as an object of worship. The onion
symbolized eternity to the Egyptians who buried the root vegetable alongside Pharaohs.
1.2. Taxonomic History
The genus Allium contains more than five hundred species, including many ornamental
and edible plants. The genus has been assigned to the family Alliaceae, although for
many years it was classified with both the Amarylidaceae and the Liliaceae. Edible
Allium species are important staples in the diets of many of the world's cultures (Table
1).
Common name

Botanical name

Country

Common chives

A. schoenoprasum

Chinese chives

A. tuberosum

Germany, The Netherlands,
Denmark, New Zealand,
Peru,
China, Korea, India
Japan, Thailand, Indonesia,
The Netherlands

Rakkyo (Japan)

A. chinense
syn. A. baken

Ever-ready onion

A. cepa aggregatum
group syn. A. cepa V8f.
perutile
A. ascalonicum?
A. lusitanicum?

Grise de la Drôme
Ciboule Vivace
Johanniszwiebel
Johannis1auch
Utrechtse Sint Jansui
Tree onion
Wakegi onion
Poireau perpetuel
Petit poireau Antillais
Perlswiebel
Pereluien
Perai anak
Kurrat
Tarée irani

A. × prolijerwn and many
synonyms
A. × proliferum
syn. A. wakegi
A. ampeloprasum
pearl onion group?

A. ampeloprasum,
kurrat group
A. ampeloprasum
Tarée group
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China, Japan" Korea,
Bawang ganda (Indonesia)
Indonesia, California
UK

southern France
France
Germany
Germany
The Netherlands
Germany, Siberia
Japan. Iran (Kashmir)
Japan, China
France
Carribbean area
Germany
The Netherlands
Indonesia
Egypt, Near and Middle East
Iran
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Poireaux bulbeux
Great headed garlic
Elephant garlic
Pferdeknoblauch
Sommerknoblauch
Chinese garlic
Nobiru (Japan)
?
Green Spring sweet
onion?

A. ampelaprasum
bulbous leek group
A. ampeloprasum
great headed garlic
group

France

A. grayi?
syn. A. macrostemon?
A. mutans
A. triquetrum

China, Japan
Taiwan, Korea
Siberia
Algeria

southern California
Russia, Egypt, Chile
Greece, India

Table 1. An exhaustive list enumerating the main Allium crop species cultivated
throughout the world (van der Meer 1997)
Most of the edible Allium species are native to the mountains of central Asia, and a
number of alliums are still collected from the wild in this region. Distribution of Allium
crops ranges widely throughout the Northern Hemisphere and in mountainous regions
of the tropics. The area of greatest diversity is the mountains of central Asia, including
Afghanistan, Tajikistan, Pakistan, and parts of Siberia and China.
Many edible Allium species are classified into two subgenera, Rhizirideum and Allium.
The subgenus Rhizirideum consists of three sections Cepa, Schoenoprasum, and
Rhizirideum and these sections comprised the species cepa, fistulosum, schoenoprasum,
and tuberosum.
On the other hand, the subgenus Allium consists of one section Allium and this section is
comprised of the species ampeloprasum, sativum, and chinense (Hanelt, 1990; Brewster,
1994). These seven species constitute the primary and main edible Allium species
consumed throughout the world (Fenwick and Hanley 1985) (Table 2). These authors
also describe many of other Allium species consumed as vegetables or herbs, including
the topset onion, the tree onion, the Wakegi onion, and others, although all these are
minor in comparison with the seven main species. These minor Allium species are
primarily from the Allium cepa group and were described in detail by Jones and Mann
(1963).
At the present time, the Allium family has over 600 members, each differing in taste,
form and color, but close in biochemical, phytochemical and neutraceutical content.
Besides their remarkable medicinal powers, Allium species are generally consumed for
their flavors, while their nutritive values have been appreciated only recently (Fenwick
Hanley 1990).
Carbohydrates in Allium species account for a major portion of their dry matter,
contributing as much as 65 to 80% of the dry weight. The principle components of the
non-structural carbohydrates are glucose, fructose, sucrose and a series of
fructooligosaccharides (fructosyl polymers) with degrees of polymerization (DP) up to
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c.a. 12 (Benkeblia et al. 2002, Brewster 1990, Darbyshire 1978, Suzuki and Cutcliffe
1989).
Species
complex
cepa

fistulosum

Crop
Onion
shallot

Variety
cepa
ascolonicum

bunching onion NA

Storage organs
foliage leaf bases and bladeless
leaf sheaths
foliage leaf bases, bulbs absent

schoenoprasum chive

NA

foliage leaf bases, bulbs absent

tuberosum

NA

rhizomes, bulbs absent

Chinese chive

ampeloprasum leek kurrat great- porrum kurrat
headed garlic
holmense
pearl onion
sectivum

bulbs generally absent, cloves like
garlic in great-headed garlic and
pearl onion; pseudostem in leek
and kurrat

sativum

garlic

sativum

swollen, bladeless sheaths (cloves)

chinense

rakkyo

NA

swollen, foliage leaf bases, bulbs
prominent

Table 2. The seven primary edible Allium crop specie complexes (Brewster 1994)
However, it is considered that the most outstanding features in the chemical
composition of Allium species is the large amount of the organic bound-sulfur
compounds and other polyphenolic compounds. The sulfur compounds in onion and
garlic, as well as shallot, leek, chive and other Allium species although at low level,
have received a lot of attention because of their potential biological and flavor
properties (Benkeblia 2007, Benkeblia and Lanzotti 2007).
1.3. Edible Allium Species
Interests in the potential health benefits of edible Allium species, mainly onion and
garlic, have origins in antiquity, and are ones of the earliest documented examples of
plants used for health maintenance and treatments of diseases (Block 1985, Griffiths et
al. 2002, Khan 1996, Rivlin 2001). Edible Allium species formed an important part of
the daily diet of ancient Egypt, and Pharaohs fed working class involved in heavy labor,
as in building pyramids (Moyers 1996). The Jewish slaves in Egypt were fed Allium
crops, apparently to keep them strength and increase their productivity. In ancient
Greece, edible Allium crops were associated with strength and work capacity, and garlic
formed an important part of the military diet (Moyers 1996).
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By the Romans, Allium crops were considered as an aid to strength and endurance, and,
were fed to both soldiers and sailors and were part of a ship’s manifest when it set out to
sea (Green and Polydoris 1993). In ancient Chinese civilization, Allium plants were
evidently and frequently used in combination therapy as medicinal agent (Woodward
1996), and also formed a part of the daily diet particularly when consumed together
with raw meat (Khan 1996).
During the middle age, knowledge of the therapeutic use of plants was gained, and
Allium crops were thought to have medicinal and many other biological properties and
thus, were grown in monasteries (Khan 1996). With onset of the renaissance, increasing
attention was paid in Europe and America to the medical uses of Allium plants, such as
other aromatic plants. Thus, onion and garlic were one of the major plants and ruling
class began to adopt garlic and not to restrict its consumption to the working class.
Moreover, contemporary researches are tending, from one part to validate many of the
earlier views concerning the efficacy of Allium plants, and from the other part seek to
elucidate the mechanisms behind the actions of the major components of onion and
garlic. So far, garlic (Allium sativum L.), onion (Allium cepa L.), bunching onion
(Allium fistulosum L.), Chive (Allium schoenoprasum), shallot (Allium cepa L. var.
aggregatum) and leek (Alium ampeloprasum L.) are the most important cultivated
Alliacee of the Allium genus (Kik 2002), however, over 20 Allium species are locally
cultivated and have been and are consumed by humans (van der Meer 1997)
2. The Chemistry of Allium Species
2.1. Carbohydrates and Fructooligosaccharides (FOS)
Because Allium’s FOS, as well as fructans, nomenclature are not simple since their
structures are variables, the nomenclatures for FOS proposed by Lewis (1993), and,
Waterhouse and Chatterton (1993) are first used in literature. However from the purely
chemical point of view, some controversies were raised in the scientific literature
concerning this nomenclature. Thus, in a recent paper, Yun (1996) has suggested that
FOS are a common name for only fructose oligomers that are mainly composed of 1kestose [GF2 = 1 kestotriose , 1F-β-D-fructofuranosylsucrose], nystose [GF3 = 1,1
kestotetraose, 1F (1-β-D-fructofuranosyl)2 sucrose], and 1F-fructofuranosyl nystose [GF4
= 1,1,1-kestopentaose 1F (1-β-D-fructofuranosyl)3 sucrose] (Figure 1).
Thus, the simple FOS are “inulin-type’ which consist of β(1-2)-linked fructose residues
and found in almost all fructan-containing plant. In Liliaceae e.g. onion and garlic, a
different type of FOS are present and named the inulin neo-series. These type of FOS
have two β(1-2)-linked fructose chains attached to the sucrose starter unit. One chain is
linked to the C1 of the fructose residue (as is also the case of inulin-type), and the other
to the C6 of the glucose residue (Figure 1).
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Figure 1. Molecular structures of the different fructooligosaccharides found in onion
and other edible Allium species.
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Furthermore, the analytical studies carried out on their structures were characterized by
a relative lack of data because chemical and/or enzymatic methods were used to assess
and to deduce high polymerized FOS on one hand, and techniques used for analyses did
not allow the separation or identification of higher polymerized FOS on the other hand.
Recently, new techniques for separating and determining the structural composition of
the different FOS in onions have been developed. Shiomi (1993), Shiomi et al. (1991
and 1997) separated the FOS of onion bulbs using the HPAEC–PAD technique, while
Stahl et al. (1997) used simultaneous MALDI-MS and HPAEC methods and obtained
similar results (Table 3).
Structure
1- Kestose (3a)

1F–β–D–fructofuranosylsucrose

Neokestose (3b)

6G–β–D–fructofuranosylsucrose

Nystose (4a)

1F (1–β–D–fructofuranosyl)2 sucrose

4b

6G (1–β–D–fructofuranosyl)2 sucrose

4c

1F, 6G–di–β–D–fructofuranosyl sucrose

5a

1F (1–β–D–fructofuranosyl)3 sucrose

5b

6G (1–β–D–fructofuranosyl)3 sucrose

5c

1F (1–β–D–fructofuranosyl)2 – 6G–β–D–fructofuranosyl sucrose

5d

1F–β–D–fructofuranosyl– 6G (1–β–D–fructofuranosyl)2 sucrose

6a

1F (1–β–D–fructofuranosyl)4 sucrose

6b

6G (1–β–D–fructofuranosyl)4 sucrose

6c

1F (1–β–D–fructofuranosyl)3 – 6G–β–D–fructofuranosyl sucrose

6d1

1F-β-D-fructofuranosyl– 6G (1–β–D–fructofuranosyl)3 sucrose

6d2

1F (1–β–D–fructofuranosyl)2 – 6G (1–β–D–fructofuranosyl)2 sucrose

7a

1F (1–β–D–fructofuranosyl)5 sucrose

7

1F (1–β–D–fructofuranosyl)m– 6G (1–β–D-fructofuranosyl)n sucrose (m + n = 5)

8

1F (1–β–D–fructofuranosyl)m – 6G (1–β–D–fructofuranosyl)n sucrose (m + n = 6)

9x

1F (1–β–D–fructofuranosyl)m – 6G (1–β–D–fructofuranosyl)n sucrose (m + n ≥ 7)

Table 3. The structural composition of the different fructooligosaccharides of onion
bulb separated by HPAEC.
The occurrence of FOS in some Allium species has been known since 1894 as reported
by Archbold (1940), and later almost all the investigation carried out focused on onion
bulbs, two on garlic while none on leek, shallot, chives or other edible Alliums. Their
content, distribution and structure were first investigated during the 1970s by Bacon
(1959) and Darbyshire and Henry (1978 and 1981). Later, FOS content and distribution
were subjects of vast investigation (Benkeblia et al. 2004, Benkeblia et al. 2005,
Campbell et al. 1997, Jaime et al. 2001, O’Donoghue et al. 2004). Thus, the advanced
analytical techniques led to an ideal separation and identification of the different FOS
found in onion bulbs [23].
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However, this composition varies, although slightly, according the type of Allium,
cultivar, dry matter content and stage of maturity (Brewster 1994), and also the content
of the FOS increases from the outer (old) to the inner (young) scales (Darbyshire B,
Henry 1978). It has been noted that content of low-DP FOS is correlated to that of dry
matter (DM < 10%) (Darbyshire and Steer 1990), while in high dry matter onion bulbs,
the maximum degree of polymerization is between 10 and 15 (Ernst et al. 1998, Suzuki
and Cutcliffe 1989).
In garlic, few studies investigated the presence of FOS. Das and Das (1978) studied the
structure of the fructans in garlic bulb and suggested that FOS are linear and have
inulin-type structure. Recent results showed that fructans of garlic belongs to the inulin
neo-series type, and later Baumgartner et al. (2000) isolated a high molecular weigh
fructans, and studied their structure by enzymatic, chemical and NMR spectroscopy and
confirmed the inulin neo-series structure. Leek, shallot and other edible Allium species,
no data are available regarding the structure of their nonstructural carbohydrates, and
the nature of the potential FOS present in their tissues are unknown (Table 4).
Allium species
Bunching onion
Chinese chive
Garlic
Garlic, powder
Leek
Onion, welsh
Onion, white
Onion, yellow
Onion, red
Onion, powder
Shallot

FOS (mg/g FW)
< 0.1
3.9a
1.7c
0.9a
1.1a
3.1a
26.3b
27.1b
47.7c
8.5a

DP*
3~5
3~5
2~4
3~5
3~5
3 ~ 12
3 ~ 12
3~5
-

*

Degree of polymerization
values are total of DP 3 to 5.
b
values are total of DP 3 to up to 12.
c
values are total of DP 3 to 5 estimated on dry weight basis
a

Table 4. The distribution of fructooligosaccharides in edible Allium species (Benkeblia
et al. 2004, Benkeblia et al. 2005, Campbell et al. 1997).
-

TO ACCESS ALL THE 39 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sampleAllChapter.aspx

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Bibiography
Amagase, H,. Petesch, B. L., Matsuura, H., Kasuga, S. and Itakura, Y. (2001). ‘Recent advances on the
nutritional effects associated with the use of garlic as a supplement’, in Journal of Nutrition, vol. 131, pp.
955S-962S. [Interesting work on food supplementation by garlic extract and powder]
Andersen, Ø. M. and Fossen, T. (1995). ‘Anthocyanins with unusual acylation pattern from stem of
Allium victorialis’, in Phytochemistry, vol. 40, pp. 180-1812. [Addiotional anthocyanins identified in
Allium species]
Archbold, H. K. (1940). ‘Fructosans in the monocotyledons. A review, in New Phytologist, vol. 39 pp.
185-219. [First interesting report on the presence of fructans in plants]
Arifin, N. S., Miyajima, I. and Okubo, H. (1999). ‘Variation of pigments in the bulbs of shallot (Allium
cepa var. ascalonicum ) and Allium × wakegi’, in Journal of the Faculty of Agriculture Kyushu University,
vol. 43, pp. 303-308. [Good data on the variation of polephenolic compound in Allium species]
Bacon ,J. S. D. (1959). ‘The trisaccharides fraction of some monocotyledons’, in Biochemistry Journal,
vol. 73, pp. 507-514. [Interesting findings on new short fructans in plants]
Baumgartner, S., Da, T. G., Praznik, W. and Falk, H. (2000). ‘Characterisation of the high-molecular
weigh fructan isolated from garlic (Allium sativum L.)’, in Carbohydrate Research, vol. 328, pp. 177-183.
[Basic work on the characterization of high polymerized fructans in Allium species]
Bayer, T., Wagner, H., Block, E., Grisoni, S., Zhao, S. H. and Neszmelyi, A. (1989). ‘Zwiebelanes: Novel
biologically active 2,3-dimethyl-5,6-dithiabicyclo[2.ll] hexane 5-oxides from onion’, in Journal of the
American Chemical Society, vol. 111, pp. 3085-3086. [Novel thiosulfinates in onion]
Benkeblia, N. (2007). ‘Phenolic compounds of Allium species, Occurrence and chemistry’, in Research
and Reviews in Bioscience, vol. 1, pp. 27-35.
Benkeblia, N. and Lanzotti, V. (2007). ‘Thiosulfinates and their utilization in food preservation’, in Food,
vol. 2, pp. 111-241. {Veryinteresting review on thiosulfinates of Alium species]
Benkeblia, N., Onodera, S. and Shiomi, N. (2005). ‘Variation in fructo-exohydrolase (1-FEH) and 1kestose- hydrolysing (1-KH) activities and fructo-oligosaccharides (FOS) status in onion bulbs. Influence
of temperature and storage time’, in Journal of the Science of Food and Agriculture, vol. 85, 227-234.
[Interesting work on the postharvest enzymology of fructans in Allium species]
Benkeblia, N., Onodera, S. and Shiomi, N. (2004). ‘Effect of gamma irradiation and temperature on
fructans (fructo-oligosaccharides) of stored onion bulbs (Allium cepa L.)’, in Food Chemistry, vol. 87, pp.
377-382. [Good reading on the effect of physical treatment on fructans in Allium species]
Benkeblia,N., Varoquaux, P., Shiomi, N. and Sakais H. (2002). ‘Storage technology of onion bulbs c.v.
Rouge Amposta: effect of irradiation, maleic hydrazide and carbamate isopropyl, N-phenyl (CIP) on
respiration rate and carbohydrates’, in International Journal of Food Science and Technology, vol. 37, pp.
169-176. [Work reporting the effect of chemical spout inhibitors on the postharvest physiology of Allium
species]
Bilyk, A., Cooper, P. L. and Sapers, G. M. (1984). ‘Varietal differences in distribution of quercetin and
kaempferol in onion (Allium cepa L.) tissue’, in Journal of Agricultural and Food Chemistry, vol. 32, pp.
274-276. [Good reading on the phenolics distribution in different varieties of Allium species]
Block, E. (1993). ‘Flavor artifacts’, in Journal of Agricultural and Food Chemistry, vol. 41, pp. 692-692.
Block, E. (1992). ‘The Organosulfur chemistry of the genus Allium: Implications for organic sulfur
chemistry’, in Angewande Chemie International Edition, vol. 31, pp. 1135-1178. [Basic reading on the
chemistry of Allium favor]
Block, E. (1985). ‘The chemistry of garlic and onion’, in Science of America, vol. 252, pp. 114-119.
[Another basic reading on the flavor of onion and garlic]
Boyhan, G. E., Kelley, W. T. and Granberry, D. M. (2009). ‘Production and management of garlic,
elephant garlic and leek’, in CES, College of Agricultural and Environmental Sciences, University of
Georgia, Circular #852. [Approach on cultivation and cropping of Allium crops]

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Brace, L. D. (2002). ‘Cardiovascular Benefits of Garlic (Allium sativum L). in Journal of Cardiovascular
Nursing, vol. 16, pp. 33-49. [Interesting work on the health benefits of Allium species]
Brandwein, B. J. (1965). ‘The Pigments in three cultivars of the common onion (Allium cepa)’, in Journal
of Food Science, vol. 30, pp. 680-685. [Early data on the pigments of Allium species]
Breu, W. (1996). ‘Allium cepa (onion). Part 1. Chemistry and analysis’, in Phytomedicine, vol. 3, pp. 293306. [Basic work on the flavor chemistry in onion]
Brewster, J. L. (1994). Onions and other vegetable Alliums, Wallingford: CABI. [Introduction to
fundamentals on Allium species]
Brewster, J. L. (1990). ‘Onions and allied crops’, in Brewster, J. L. and Rabinowitch, H. D. (eds.) Onion
and allied crops, Boca Raton: CRC Press, pp. 63-102. [Another introduction to fundamentals on Allium
species]
Briggs, W. H., Folts, J. D., Osman H. E. and Irwin, L. (2001). ‘Goldman. "Administration of raw onion
inhibits platelet-mediated thrombosis in dogs’, in Journal of Nutrition, vol. 131, pp. 2619-2622. [Another
interesting work on the disease prevention by Allium species]
Campbell, J. M., Bauer, L. L., Fahey, G. C., Hogarth, A. J. C. L., Wolf, B. W. and Hunter, D. E., (1997).
‘Selected fructooligosaccharides (1–kestose, nystose, and 1F–β– fructofuranosylnystose) composition of
foods and feeds’, in Journal of Agricultural and Food Chemistry, vol. 45, pp. 3076-3082. {Basic
information on Allium composition]
Cavallito, C. J. and Bailey, J. H. (1944a). ‘Allicin, the antibacterial principle of Allium sativum. I.
Isolation, physical properties and antibacterial action’, in Journal of the American Chemical Society, vol.
66, pp. 1950-1951. [Interesting work reporting biological activities of Allium species]
Cavallitto, C., Bailey, J. H. and Buck, J. S. (1944b). ‘Allicin, the antibacterial principle of Allium sativum
II. Its precursor and "essential oil" of garlic’, in Journal of American Chemical Society, vol. 67, pp. 10321033. [Interesting work reporting biological activities of Allium species]
Clifford, M. (2000). ‘Anthocyanins – nature, occurrence and dietary burden’, in Journal of the Science of
Food and Agriculture, vol. 80, pp. 1063-1072. [Interesting review reporting on anthocyanins in food
plants]
Corzo-Martíneza, M., Corzo, N. and Villamiel, M. (2007). ‘Biological properties of onions and garlic’, in
Trends in Food Science and Technology, vol. 18, pp. 609-625. [Another pertinent work reporting on the
biological activities of Allium species]
Crozier, A., Lean, M. E. J., McDonald, M. S. and Black, C. (1997). ‘Quantitative analysis of the
flavonoid content of commercial tomatoes, onions, lettuce, and celery’, in Journal of Agricultural and
Food Chemistry, vol. 45, pp. 590–595. [Analytical data of polyphenolics in some vegetables]
Darbyshire, B. and Steer, B. T. (1990). “Carbohydrate biochemistry’, in Rabinowitch, H. D. and Brewster,
J. L. (eds.), Onions and allied crops, vol. 3. Biochemistry, food science, and minor crops, Boca Raton:
CRC Press, pp. 1-16. Another introduction to fundamentals on Allium species]
Darbyshire, B. and Henry, R. J. (1981). ‘Differences in fructan content and synthesis in some Allium
species’, in New Phytologist, vol. 87, pp. 249-256. [Good report on biosynthesis of fructans in Allium
species]
Darbyshire, B. (1978). ‘Changes in the carbohydrate content of onion bulbs stored for various times at
different temperatures’, in Journal of Horticultural Science, vol. 53, pp. 195-201. [Another interesting
work on the postharvest variation of fructans in stored onion]
Darbyshire, B. and Henry, R. J. (1978). ‘The distribution of fructans in onions’, in New Phytologist, vol.
81, pp. 29-34. [Good work on fructans distribution in onion cultivars]
Das, N. N. and Das, A. (1978). ‘Structure of the D-fructan isolated from garlic (Allium sativum) bulbs’, in
Carbohydrate Research, vol. 64, pp. 155-167. [Structural analysis of fructans from garlic]
Donner, H., Gao, L. and Mazza, G. (1997). ‘Separation of simple and malonylated anthocyanins in red
onions, Allium cepa L’, in Food Research International, vol. 30, pp. 637-643. [Good analytical approach
of anthocyanins determination in onion]

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Du, C.T., Wang, P. L., and Francis, F. J. (1974). ‘Cyanidin-3-laminariobioside in Spanish red onion
(Allium cepa)’, in Journal of Food Science, vol. 39, pp. 1265-1266. [New anthocyanins structure found in
onion]
Duggan, C., Gannon, J. and Walker, W. A. (2002). ‘Protective nutrients and functional foods for the
gastrointestinal tracts’, in American Journal of Clinical Nutrition, vol. 75, pp. 789-808. [Good work on
the disease prevention of Allium species]
Eguchi, T., Oshika, Y. and Matsumura, T. (1958). ‘Studies on the seed production of Welsh onion
(Allium fistulosum L.). 1. On the flower bud differentiation and development in Welsh onion’, in Bulletin
of the National Institute of Agriculture Science E, vol. 7, pp. 107-114. [Classical approach of seed
production of Allium species]
Ernst, M. K., Chatterton, N. J., Harrison, P. A. and Matitschka, G. (1998). ‘Characterization of fructan
oligomers from species of the genus Allium L’, in Journal of Plant Physiology, vol. 153, pp. 53-60. [New
analytical method to characterize fructans in Allium species]
Fenwick ,G. R. and Hanley A. B. (1990). ‘Chemical composition’, in: Brewster, J. L. and Rabinowitch, H.
D. (eds.), Onion and allied crops, Boca Raton: CRC Press, pp. 17-31. {Classic composition and
nutritional quality of Allium species]
Fenwick, G. R. and Hanley, A. B. (1985). ‘The Genus Allium’, in Critical Reviews of Food Science and
Nutrition, vol. 22, pp. 1199– 1271. [Classic botanical description of the genus Allium in the plant
kingdom]
Ferreres, F., Gil, M. I. and Tomas-Barberan, F. A. (1996). ‘ Anthocyanins and flavonoids from shredded
red onion and changes during storage in perforated films’, in Food Research International, vol. 29, pp.
389-395. [Interesting work on the proceeding and flavor or Allium species]
Fossen, T., Slimestad, J. and Andersen, Ø. M. (2003). ‘Anthocyanins with 40-glucosidation from red
onion, Allium cepa’, in Phytochemistry, vol. 64, pp. 1367-1374. [Interesting and new structural
polyphenolics in Allium species]
Fossen, T., Slimestad, T., Øvstedal, D. O. and Andersen, Ø. M. (2000). ‘Covalent anthocyanin–flavonol
complexes from flowers of chive, Allium schoenoprasum’, in Phytochemistry, vol. 54, pp. 317-323.
[Another nteresting and new structural polyphenolics in Allium species]
Fossen, T., Pedersen, A. T. and Andersen, Ø. M. (1998). ‘Flavonoids from red onion (Allium cepa)’, in
Phytochemistry, vol. 47, pp. 281-285). [Interesting and new structural flavonoids in Allium species]
Fossen, T., Andersen, O. M., Ovstedal, D. O., Pedersen, A. T. and Raknes, A. (1996). ‘Characteristic
anthocyanin pattern from onions and other Allium spp’, in Journal of Food Science, vol. 61, pp. 703-706.
[Interesting work on polyphenolics pattern in Allium species]
Fuleki, T. (1971). ‘Anthocyanins in red onion, Allium cepa’, in Journal of Food Science, vol. 6, pp. 101104. [First interesting work on the anthocyanins in colored onion]
Fuleki, T. (1969a). ‘Pigments responsible for the colour of red onion’, in Horticultural Research Institute
of Ontario Report, vol. 12, pp. 124-126. [Another interesting work on the anthocyanins in colored onion]
Fuleki, T. (1969b). ‘The anthocyanins of strawberry, rhubarb, radish and onion’, in Journal of Food
Science, vol. 34, pp. 365-369. [Another interesting work on the anthocyanins in colored onion]
Galeone, C., Pelucchi, C., Levi, F., Negri, E., Franceschi, S., Talamini, R., Giacosa, A. and La Vecchia, C.
(2006). ‘Onion and garlic use and human cancer’, in American Journal of Clinical Nutrition, vol. 84, pp.
1027-1032. [Wonderful work on Allium species and cancer prevention]
Gennaro, L., Leonardi, C., Esposito, F., Salucci, M., Maiani, G., Quaglia, G. and Fogliano, V. (2002).
‘Flavonoid and carbohydrate contents in tropea red onions: Effects of homelike peeling and storage’, in
Journal of Agricultural and Food Chemistry, vol. 50, pp. 1904-1910. [Good reading on the postharvest
biochemical changes in onion]
Goldman, I. L., Schroeck, G. and Havey, M. J. (2000). ‘History of public onion breeding programs in the
United States’, in Plant Breeding Reviews, vol. 20, pp. 67-103. [very interesting reading on the Allium
breeding history]

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Green, O. C. and Polydoris, N. G. (1993). ‘Garlic, cancer and heart diseases: Review and
recommendations’, Chicago: GN Communications, pp. 21-41. [Interesting work on garlic and health
benefits]
Griffiths, G., Trueman, L., Crowther, T., Thomas, B. and Smith, B. (2002). ‘Onions – A global benefits to
health’, in Phytotherapy Research, vol. 16, pp. 603-615. [Interesting work on onion and health benefits]
Hanelt, P. (1990). ‘Taxonomy, Evolution, and History’, in Rabinowitch, H. D. and Brewster, J. L. (eds.),
Onions and Allied crops, Boca Raton: CRC Press, pp. 1-26. [Basic information on Allium species]
Havey, M. J. (1995). ‘Onion and other cultivated Alliums’, in Smartt, J. and Simmonds, N. W. (eds.),
Evolution of Crop Plants, New York: Wiley & Sons, pp. 344-350. [Another basic information on Allium
species]
Hermann, K. (1976). ‘Flavonols and flavones in food plants: a review’, in Quality of Plant Foods for
Human Nutrition, vol. 25, pp. 213-238. [Good report on flavonoids in food plant]
Hertog, M. G. L., Hollman, P. C. H. and Katan, M. B. (1992). ‘Content of potentially anticarcinogenic
flavonoids of 28 vegetables and 9 fruits commonly consumed in the Netherlands’, in Journal of
Agricultural and Food Chemistry, vol. 40, pp. 2379-2383. [Useful data on vegetables and cancer
prevention]
Iida, H., Hashimoto, S., Miyazawa, M. and Kameoka, H. (1983). ‘Volatile flavor components of nira
(Allium tuberosum Rottl.)’, in Journal of Food Science, vol. 48, pp. 660-661. [Short view on some
volatiles in Allium species]
Jaime, L., Martín-Cabrejas, M. A., Mollá, E., López-Andréu, F. J. and Esteban, R. M. (2001). ‘Effect of
storage on fructan and fructo-oligosaccharide of onion (Allium cepa L.)’ in Journal of Agricultural and
Food Chemistry, vol. 49, pp. 982-988. [Another work on postharvest fructans variation]
Janssen, K., Mensink, R. P., Cox, F. J., Harryvan, J. L., Hovenier, R., Hollman, P. C. and Katan, M. B.
(1998). ‘Effects of the flavonoids quercetin and apigenin on hemostasis in healthy volunteers: Results
from an in vitro and a dietary supplement study’, in American Journal of Clinical Nutrition , vol. 67, pp.
255–262. [New work on Allium polyphenolics and hemostasis]
Jones, H. A. and Mann, K. L. (1963). Onions and their Allies’, New York: Interscience Publishers. [Basic
reading on Allium crops]
Kamenetsky, R. (2007). ‘Garlic: botany and horticulture’, in Janick, J. (ed.), Plant breeding review,
London: Wiley & Sons, pp. 123-172. [Interesting reading on garlic breeding]
Kamenetsky, R., London, S. I., Khassanov, F., Kik, C., van Heusden, A. W., Vrielink-van Ginkel, M.,
Burger-Meijer, K., Auger, J., Arnault, I. and Rabinowitch, H.D. (2005). ‘Diversity in fertility potential
and organo-sulphur compounds among garlics from Central Asia’, in Biodiversity and Conservation, vol.
14, pp. 281-295. [Good research on the relationship between garlic flavor and its diversity]
Kamenetsky, R. Londons S. I., Zemah, H., Barzilay, A. and. Rabinowitch H. D. (2004). Environmental
control of garlic growth and florogenesis’, in Journal of the American Society for Horticultural Science,
1vol. 29, pp. 144-151. [Interesting work on garlic botany]
Kamenetsky, R. and Rabinowitch, H. D. (2001). ‘Floral development in bolting garlic’, in Sexual Plant
Reproduction, vol. 4, pp. 235-241. [Another interesting work on garlic botany]
Kenmochi, K. and Katayama, O., Kenmochi, K. and Katayama, O. (1975). ‘Studies on the utilization of
plant pigments. I. Anthocyanin pigments of red garlic (Allium sativum)’, in Nippon Shokuhin Kogyo
Gakkai-Shi, vol. 22, pp. 598-605. [Interesting approach on the use of Allium pigments as food
ingredients]
Keusgen, M. 2(002). Health and alliums’, in Rabinowitch, H. D. and Currah, L. (eds.), Allium crop
science: recent advances, Wallingford: CABI Publishing, pp. 357-378. [Another interesting review on
Allium and health]
Khan, G. (1996). ‘History of garlic’, in Koch, H. P. and Lawson, L. D. (eds.), Garlic: The science and
therapeutic application of Allium sativum and related species, New York: Williams and Wilkins, pp. 2536. [Good reading on garlic and human therapy]

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Kik, C. (2002). ‘Exploitation of wild relatives for the breeding of cultivated Allium species’, in
Rabinowitch, H. D. and Currah, L. (eds.), Allium crop science: recent advances, Wallingford: CABI
Publishing. [Good reading on breeding biotechnology of Allium species]
Krest, I., Glodek, J. and Keusgen, M. (2000). ‘Cysteine sulfoxides and alliinase activity of some Allium
species’, in Journal of Agricultural and Food Chemistry, vol. 48, pp. 3753-3760. [Interesting information
on the flavor chemistry of Allium species]
Kubec, R. and Velisek, J. (2007). ‘Allium discoloration: The color-forming potential of individual
thiosulfinates and amino acids: Structural requirements for the color-developing precursors’, in Journal of
Agricultural and Food Chemistry, vol. 55, pp. 3491-3497. [Another interesting information on the flavor
chemistry of Allium species]
Kubec, R., Hrbacova, M., Musah, R. A. and Velisek, J. (2004). ‘Allium discoloration: Precursors involved
in onion pinking and garlic greening’, in Journal of Agricultural and Food Chemistry, vol. 52, pp. 50895094. [Another interesting information on the flavor chemistry of Allium species]
Kyo, E., Uda, N., Kasuga, S. and Itakura, Y. (2001). Immunomodulatory effects of aged garlic extract’, in
Journal of Nutrition, vol. 131, pp. 1075S-1079S. {interesting information on Allium and immunology]
Lancaster, J. E. and Collin, H. A. (1981). ‘Presence of alliinase in isolated vacuoles and of alkyl cysteine
sulfoxides in the cytoplasm of bulbs of onion (Allium cepa)’, in Plant Science Letters, vol. 22, pp. 169176. [Fundamental information on the compartmentation of Allium thiosulfinates]
Lanzotti, V. (2006). ‘The analysis of onion and garlic’, in Journal of Chromatography A, vol. 1112, 3-22.
[technical approach of Allium analysis]
Lattanzio, V., Cardinali, A. and Palmieri, S. (1994). ‘Antifungal activity of phenolics against fungi
commonly encountered during storage’, in Italian Journal of Food Science, vol. 1, pp. 3-22. [Good data
on the biological activities of Allium extracts]
Lawson, L. D. (1996). ‘Garlic: A Review of its medicinal effects and indicated active compounds’,
Lawson, L. D. and Bauer, R. (eds.), Phytomedicines of Europe, Washington DC: ACS Symposium Series
# 691, pp. 176-209. [interesting review on medicinal properties of garlic]
Lawson, L. D. and Hughes, B. G. (1992). ‘Characterization of the formation of allicin and other
thiosulfinates from garlic’, in Planta Medica, vol. 58, pp. 345-350. [fundamental chemistry of flavor
formation in Allium cpesies]
Lawson, L.D., Wang, Z-Y. and Hughes, B. G. (1991a). ‘γ-Glutamyl-S-alkylcysteines in garlic and other
Allium species: precursors of age-dependent trans-1-propenyl thiosulfinates’, in Journal of Natural
Products, vol. 54, pp. 436-444. [Structural composition of another sulfinates of Allium species]
Lawson, L. D., Wang, Z-Y. and Hughes, B. G. (1991b). ‘Identification and HPLC quantitation of the
sulfides and dialk(en)yl thiosulfinates in commercial garlic products’, in Planta Medica, vol. 57, pp. 363370. [Assessment of thiosulfinates in Allium species using modern technologies]
Leighton, T., Ginther, C., Fluss, L., Harter, W. K., Cansado, J. and Notario, V. (1992). Molecular
characterization of quercetin and quercetin glycosides in Allium vegetables. Their effects on malignant
cell transformation’ in Huang, M. T. and Lee, C. Y. (eds.), Phenolic compounds in foods and their effects
on health, Washington DC: ACS Symposium Series # 507, pp. 220-238. [Good information on the
relationship between molecular properties and bioactivity of Allium polyphenolics]
Lewis, D. H. (1993). ‘Nomenclature and diagrammatic representation of oligomeric fructans- a paper for
discussion’, in New Phytologist, vol. 124, pp. 583-594. [basic and fundamental data on the nomenclature
of fructans]
Liu, C-T., Sheen, L-Y., Lii, C-K. (2007). ‘Does garlic have a role as an antidiabetic agent?’, in Molecular
Nutrition and Food Research, vol. 51, pp. 1353–1364. {Good data on the role of garlic on diabetics]
Meier, H. and Reid, J. S. (1982). ‘Reserve polysaccharides other than starch in higher plants’, in Loewus,
F. A. and Tanner, W. (eds.), Encyclopedia of plant physiology, new series, Berlin: Springer Verlag, pp.
418-471. [fundamentals on carbohydrates as plant reserves]
Mondy, N., Duplat, D., Christides, J. P., Arnault, I. and Auger, J. (2002). ‘Aroma analysis of fresh and
preserved onions and leek by dual solid-phase microextraction-liquid extraction and gas chromatography-

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

mass spectrometry’, in Journal of Chromatography A, vol. 963, pp. 89-93. {technical approach to assess
the aromas of Allium species]
Moore, A. B., Francis, F. J. E. and Jason, M. (1982a). ‘Acylated anthocyanins in red onions’, in Journal
of Food Protection, vol. 45, pp. 590-593. [One of the first work reporting structures of anthocyanins in
onion]
Moore, A. B., Francis, F. J. and Clydesdale, F. M. (1982b). ‘Changes in chromatographic profile of
anthocyanins of red onion during extraction’, in Journal of Food Protection, vol. 45, pp. 738-743.
[Another one of the first work reporting structures of anthocyanins in onion]
Moyers, S. (1996). Garlic in health, history, and world cuisine, St Petersburg: Suncoast Press pp. 1-36.
[interesting information on health benefits of garlic]
Mũtsch-Eckner, M., Meier, B., Wright, A. D. and Sticher, O. (1992). ‘Gamma-glytamyl peptides from
Allium sativum bulbs’, in Phytochemistry, vol. 31, pp. 2389-2391. [Another structural determination of
thiosulfinates in Allium species]
Naczk, M. and Shahidi, F. (2006). ‘Phenolics in cereals, fruits and vegetables: Occurrence, extraction and
analysis’, in Journal of Pharmacological and Biomedical Analysis, vol. 41, pp. 1523-1542. [Basic data on
the chemistry and biochemistry of polyphenolics]
O’Donoghue, E. M., Somerfield, S. D., Shaw, Bendall, M,, Hedderly, D., Eason, J. and Sims, I. (2004).
‘Evaluation of carbohydrates in Pukekohe, Longkeeper and Grano cultivars of Allium cepa’, in Journal of
Agricultural and Food Chemistry, vol. 52, pp. 5383-5390. [Another interesting work on carbohydrates
variation during the postharvest period of onion]
Patil, B. S. and Pike, L. M. (1995). ‘Distribution of quercetin content in rings of various coloured onion
(Allium cepa L) cultivars’, in Journal of Horticultural Science, vol. 70, pp. 643-650. [Useful data on the
distribution of phenolics in onion tissues]
Park, Y. K. and Lee, C. Y. (1996). ‘Identification of isorhamnetin 4′-glucoside in onions’, in Journal of
Agricultural and Food Chemistry, vol. 44, pp. 34-36. [Another flavonoids structure identified in onion]
Patil, B. S., Pike, L. M. and Hamilton, B. K. (1995a). ‘Changes in quercetin concentration in onion
(Allium cepa L.) owing to location, growth stage and soil type’, in New Phytologist, vol. 130, pp. 349-355.
[Interesting research on the effect of growing on polyphenolics]
Patil, B. S., Pike, L. M. and Yoo, K. S. (1995b). ‘Variation of quercetin content in different coloured
onions (Allium cepa L.)’, in Journal of the American Society for Horticultural Science, vol. 20, pp. 909913. [Good research on polyphenolics variation in different onion cultivars]
Perlowska, M. and Kaniszewski, S. (1992). ‘Effect of soil type and irrigation on the yield and storage of
garlic’, in Biuletyn Warzywniczy, vol. 38, pp. 76-80. [Useful research on cropping methods on the quality
of onion]
Pollock, C. J. and Cairns, A. J. (1991). ‘Fructan metabolism in grasses and cereals’, in Annual Review of
Plant Physiology and Plant Molecular Biology, vol. 42, pp. 77-101. [Good fundamental data on the
metabolism of fructans in food plants]
Pontis, H. G. and Del Campillo, E. (1985). ‘Fructan’, in Dey, P. M. and Dixon, R. A. (eds.), Biochemistry
of storage carbohydrates in green plants, London: Academic Press, pp. 205-227. [Fundamentals on
carbohydrates as plant reserves]
Pooler, M. R. and Simon, P. W. (1994). ‘True seed production in garlic’, in Sexual Plant Reproduction,
vol. 7, pp. 282–286. [Very good review on seed production of garlic]
Randle, W. M. (1997). ‘Onion flavor chemistry and factors influencing flavor intensity’, in ACS
Symposium Series, vol. 660, pp. 41-52. [Interesting research on onion flavor and how they are
influenced]
Randle, W. M., Block, E., Littlejohn, M. H., Putman, D. and Bussard, M. L. (1994). ‘Onion (Allium cepa
L.) thiosulfinates respond to increasing sulfur fertility’, in Journal of Agricultural and Food Chemistry,
vol. 42, pp. 2085-2088. [Good research on the relationship between soil fertility and onion flavor]

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Randle, W. M., Lancaster, J. E., Shaw, M. L., Sutton, K. H., Hay, R. L. and Bussard, M. L. (1995).
‘Quantifying onion flavor compounds responding to sulfur fertility: Sulfur increases levels of alk(en)ylcysteine sulfoxides and biosynthetic intermediates’, in Journal of the American Society for Horticultural
Science, vol. 120, pp. 1075–1081. [Another research on the relationship between soil fertility and onion
flavor]
Rennenberg, H. (1982). ‘Glutathione metabolism and possible biological roles in higher plants’, in
Phytochemistry, vol. 21, pp. 2771-2781. [basid research on the role of flavor precursor in Allium species]
Rhodes, M. J. C. and Price, K. R. (1996). ‘Analytical problems in the study of flavonoid compounds in
onions’, in Food Chemistry, vol. 57, pp. 113-117. [Good technical approach on polyphenolics analysis in
Allium species]
Rivlin, R. S. (2001). ‘Historical perspectives on the use of garlic’, in Journal of Nutrition, vol. 131, pp.
951S-954S. [A wonderful paper on the history of Allium species utilization by humans]
Roberfroid, M. B. (2002). ‘Functional foods: concepts and application to inulin and oligofructose’, in
British Journal of Nutrition, vol. 87, pp. S139-S143. [A very good research on fructans as functional
foods]
Rose, P., Whiteman, M., Moore, P. K. and Zhu, Y. Z. (2005). ‘Bioactive S-alk(en)yl cysteine sulfoxide
metabolites in the genus Allium: The chemistry of potential therapeutic agents’, in Natural Products
Reports, vol. 22, pp. 351-368. {Fundamental research on the formation of Allium flavors]
Rubatzky, V. E. and Yamaguchi, M. (1997). World vegetables, New York: Chapman and Hall. [Very
interesting information of edible fruits and vegetables]
Saito, T. (1983).’ Vegetable science - legumes, root and leaf vegetables’, in Nousan Gyoson Bunka
Kyokai Tokyo, vol. 17, pp.327-407 (in Japanese). [Another interesting information of edible vegetables]
Schmidtlein, H. and Herrmann ,K. (1975). ‘On the phenolic acids of vegetables. II. Hydroxycinnamic
acids and hydroxybenzoic acids of fruit and seed vegetables (GeL)’, in Zeitschrift fur
Lebensmitteluntersuchung und-forschung A, vol. 159, pp. 255-263. [Interesting research on a specific
class of polyphenolics in vegetables]
Semmler, F. W. (1892). ‘The essential oil of garlic’, in Archivie der Pharmazie, vol. 230, pp. 434-448.
[Good research on Allium species oil]
Shiomi, N. (1993). ‘Structure of fructo-polysaccharide (asparagosin) from roots of asparagus (Asparagus
officinalis L.)’, in New Phytologist, vol. 123, pp. 263-270. [Fundamental research on fructans structure
elucidation]
Shiomi, N., Onodera, S., Chatterton, N. J. and Harrison, P. A. (1991). ‘Separation of
fructooligosaccharide isomers by anion-exchange chromatography’, in Agricultural and Biological
Chemistry, vol. 55, pp. 1427-1428. [Fundamental research on chromatographic fructans separation ]
Shiomi, N., Onodera, S. and Sakai, H. (1997). ‘Fructo–oligosaccharide content and fructosyltransferase
activity during growth of onion bulbs’, in New Phytologist, vol. 136, pp. 105-113. [Good research on the
metabolism of fructans in growing onion]
Sloan, A. E. (2000). ‘The Top Ten Functional Food Trends’, in Food Technology, vol. 54, pp. 1-17.
[Interesting review on Allium species as functional foods]
Sood, P. P., Chundawat, R. S. and Shah, A. (2010). ‘Are herbal antioxidants suitable biomedicines in
heavy metal detoxification?’, in Journal of Cell and Tissue Research, vol. 10, pp. 2353-2358. [good
research work on Alliums species and phytoremediation]
Stahl, B., Linos, A., Karas, M., Hillenkamp, F. and Steup, M. (1997). ‘Analysis of fructans from higher
plants by matrix-assisted laser desorption/ionization mass spectrometry’, in Analytical Biochemistry, vol.
246, pp. 195-204. [Novel analytical technique for fructans determination and structure elucidation]
Steiner, M. and Sigounas, G. (1998). ‘Garlic and related Allium derived compounds: Their health benefits
in cardiovascular disease and cancer’, in Functional Foods for Disease Prevention, ACS Symposium
Series # 702, pp. 112-124. [Good research on garlic sulfur compounds and cardiovascular diseases]

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Stoll, A. and Seebeck, E. (1948). ber alliin, die genuine mettersubstanz des knoblauchols. 1. Mitteilung
uber Allium substanzen’, in Helvetica Chimica Acta, vol. 31, pp. 189-210. [First research work on flavor
biochemistry of Allium species]
Suzuki, M. and Cutcliffe, J. A. (1989). ‘Fructans in onion bulbs in relation to storage life’, in Canadian
Journal of Plant Science, vol. 69, pp. 1327-1333. [One of the first research on fructans variation in onion
during the postharvest life]
Tapsell, L. C., Hemphill, I., Cobiac, L., Patch, C. S., Sullivan, D. R., Fenech, M., Roodenrys, S., Keogh, J.
B., Clifton ,P. M., Williams, P. G., Fazio, V. A. and Inge, K. E. (2006). ‘Health benefits of herbs and
spices: the past, the present, the future’, in Medical Journal of Australia, vol. 185, pp. S4-24. [Wonderful
description of health benefits of herbs and spices including Allium species]
Terahara, N., Yamaguchi, M. ,A. and Honda, T. (1994). ‘Malonylated anthocyanins from bulbs of red
onion (Allium cepa L.)’, in Bioscience Biotechnology and Biochemistry, vol. 58, pp. 1324-1325. [other
anthocyanins found in onion]
Thomas, D. J. and Parkin, K. L. (1994). ‘Quantification of alk(en)yl-L-cysteine sulfoxides and related
amino acids in Alliums by high-performance liquid chromatography’, in Journal of Agricultural and
Food Chemistry, vol. 42, pp. 1632-1638. [Good new analytical approach in thiosulfinates analysis]
Tsushida, T. and Suzuki, M. (1996). ‘Content of flavonol glucosides and some properties of enzymes
metabolizing the glucosides in onions’, in Nippon Shokuhin Kagaku Kogaku Kaishi, vol. 43, pp. 642-649.
[Interesting work on anthocyanins and their enzymes in Allium species]
Tsushida, T. and Suzuki, M. (1995). ‘Isolation of flavonoid-glycosides in onion and identification by
chemical synthesis of the glycosides’, Nippon Shokuhin Kagaku Kogaku Kaishi, vol. 42, pp. 100-108.
[Good research on additional anthocyanins in onion]
Van der Meer, Q. P. (1997). ‘Old and new crops within the edible allium’, in Acta Horticulturae, vol. 433,
pp. 17-31. [Very goo description of Allium species]
Virtanen, A. I, (1965). ‘Studies on organic sulphur compounds and other labile substance in plants’, in
Phytochemistry, vol. 4, pp. 207-228. [Chemical investigation of aromatic compounds in Allium species]
Wall, M. M. and Corgan, J. N. (1992). ‘Relationship between pyruvate analysis and flavor perception for
onion pungency determination’, in HortScience, vol. 27, pp. 1029-1030. [fundamental reaction for the
assessment of pungency in Allium species]
Warshafsky, S., Kamer, R. S. and Sivak, S. L. (1993). ‘Effect of garlic on total serum cholesterol. A
meta-analysis’, in Annals of Internal Medicine, vol. 119, pp. 599-605. [Interesting research on lipids
metabolism and garlic extract]
Watanabe, H. (1955). ‘Studies on the flower bud differentiation and bolting of Welsh onion varieties’, in
Studies of the Institute of Horticulture of Kyoto University, vol. 7, pp. 101-108 (In Japanese with English
summary). [Goo description of growing Welsh onion]
Waterhouse, A. L. and Chatterton, N. J. (1993). ‘Glossary of fructan terms’, in Suzuki, M. and Chatterton,
N. J. (eds.), Science and technology of fructans, Boca Raton: CRC Press, pp. 1-7. [First fructans glossary
including their classification]
Wertheim, T. (1844). Protozoology, London: Baillière. [Good description of Allium plants]
Winston, J. C. 1(997). ‘Phytochemicals’, in Journal of the American Dietetic Association’, vol. 97, pp.
S199-S204. [Good description of plants Phytochemicals and their structures]
Woodward, P. W. (1996), ‘Garlic and friends: The history, growth and use of edible Alliums. Melbourne:
Hyland House Publisher. {A comprehensive description of edible Allium species]
Yakuwa , T. and Koshimizu, S. (1969). ‘Studies on flowering in genus Allium. 1. Relationship between
temperature and photoperiod, and flower bud initiation, bolting and flowering’, in Agriculture and
Horticulture, vol. 44, pp. 1131-1132 (In Japanese). [very interesting research on flowering and bulbing of
Allium species]
Yamasaki, A. and Miura, H. (1995). ‘Effect of photoperiod under low temperature on the growth and
bolting of Japanese bunching onion (Allium fistulosum L.)’, in Journal of the Japanese Society for

©Encyclopedia of Life Support Systems (EOLSS)

AGRICULTURAL SCIENCES – The World of Edible Alliacee – Noureddine Benkeblia

Horticultural Science, vol. 3: pp. 805- 810 (In Japanese with English summary). [Good description of the
effect of daylength on bulbing of Japanese onion]
Yang, J., Meyers, K. J., Van Der Heide, J. and Liu R.H. (2004). Varietal differences in phenolic content
and antioxidant and antiproliferative activities of onions’, in Journal of Agricultural and Food Chemistry,
vol. 52, pp. 6787-6793. [interesting description of the effect of variety on phenolic profiles and their
biological activities in onion]
Yun, J. W. (1996). ‘Fructooligosaccharides – occurrence, preparation, and application’, in Enzymology
and Microbialecular Technology, vol. 19, pp. 107-117. [First description of FOS and their application]
Ziegler, S. J. and Sticher, O. (1989). ‘HPLC of S-alk(en)yl-L-cysteine derivatives in garlic’, in Planta
Medica, vol. 55, pp. 373-378. [Interesting analytical technique for onion flavors analysis]
Biographical Sketch
Noureddine Benkeblia is a Professor of Crop Science at the University of the West Indies, Mona,
Kingston, Jamaica. He holds a B.Sc. in Agro-Technology, an MSc and Doctor of Science degrees in Food
Sciences & Nutrition from INA, Algeria. He also holds a Doctor of Plant Sciences from Kagoshima
University, Japan. He was a senior lecturer at Mostaganem University, then a postdoctoral researcher at
INRA, Avignon, France. In 2002, he joined Rakuno Gakuen University, Japan as Visiting Professor, and
e was engaged by the University the West Indies in 2008.

©Encyclopedia of Life Support Systems (EOLSS)

