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Preface

Fresh and processed vegetables are a fast-
growing segment of the food industry and
occupy an important place in the global com-
merce and economy of many countries. Vari-
ous studies have demonstrated the importance
of vegetables to human health, contribut-
ing fiber, vitamins, minerals, bioactive phy-
tochemicals, and other nutrients in our diet.
Botanically and organoleptically diverse veg-
etables are primarily grown on regional and
seasonal basis. Because of their highly per-
ishable nature, search for efficient and better
methods of preservation has been continuing
along side the developments in production,
postharvest handling, processing, and quality
improvements. This handbook with 37 chap-
ters contributed by more than 50 authors from
North America, Europe, Australia, Asia, and
Middle East is organized in five parts, which
review and discuss important developments
in vegetables and vegetable processing.

Part I of the handbook has 7 chapters on
physiology, biochemistry, sensory and flavor
properties, nutrition, phytochemical proper-
ties, genetic engineering, and microbiology.

Part II has 2 chapters on postharvest phys-
iology and technology.

Part III has 12 chapters covering vari-
ous aspects of vegetable processing including
fresh-cut vegetables, vegetable parts, herbs
and essential oils, vegetable juices, minimal
processing and new technologies, refrigera-
tion and freezing, drying, computer applica-
tions, packaging, and waste management.

Part IV includes 3 chapters on product and
plant safety, including microbial safety, GAP
and GMP, and HACCP.

Part V covers processing of important veg-
etables including green, leafy, tuber and root,
and other vegetables. It also includes chapters
on dry beans, olives, and avocadoes which are
used as vegetables.

This handbook is intended as a contem-
porary source book on vegetable and veg-
etable processing for the industry, students,
academia, libraries, research institutes, lab-
oratories, and other interested professionals.
To our knowledge, there are few books on
vegetables and vegetable processing with as-
sociated coverage of scientific aspects and in-
dustrial practices. Although the readers are
the final judge, we hope this handbook would
meet the growing need for a quality book
in this field. The editorial team acknowl-
edges many individuals for their supports
during the conception and development of
this book. Our sincere thanks and gratitude
to all authors for their contributions and
for bearing with us during the review pro-
cess. We would like to thank the publish-
ing and copy editing departments, especially,
Mark Barrett, Susan Engelken and Ronald
D’souza for their supports to this project.
We are grateful to the institutions we are as-
sociated with and to our families for their
supports.

Nirmal K. Sinha
Y.H. Hui

E. Ozgiil Evranuz
Muhammad Siddiq
Jasim Ahmed
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Chapter 1

Biology and Classification

of Vegetables

Theodore J. K. Radovich

Introduction

Vegetables enrich and diversify the human
diet. They are the primary source of mineral
nutrients, vitamins, secondary plant metabo-
lites, and other compounds that support
human health and nutrition. Vegetables, espe-
cially roots and tubers, can also possess sig-
nificant caloric value, serving as staple crops
in many parts of the world, particularly in
the tropics. Although vegetables account for
less than 1% of the world’s plants, the ge-
netic, anatomical, and morphological diver-
sity of vegetables as a group is astounding
(Graham et al. 2006; Maynard and Hochmuth
2007). Hundreds of vegetable taxa are grown
for food in subsistence and commercial agri-
cultural systems worldwide. This chapter re-
views and explains the biology and classifica-
tion of vegetables.

Biology and Classification of
Vegetables

A primary reason for the diversity among
vegetable crops is the broad definition of the
word “vegetable” itself. Any plant part con-
sumed for food that is not a mature fruit
or seed is by definition a vegetable. These
include petioles (e.g., celery, Apium grave-

Handbook of Vegetables and Vegetable Processing. Edited
by N. K. Sinha. © 2011 Blackwell Publishing Ltd.

olens Dulce group), entire leaves (e.g., let-
tuce, Lactuca sativa), immature fruits (e.g.,
cucumber, Cucumis sativus), roots (e.g., car-
rot, Dacus carota), and specialized structures
such as bulbs (e.g., onion, Allium cepa Cepa
group) and tubers (e.g., white potato, Solanum
tuberosum).

Further expanding this already generous
definition is the inclusion of mature fruits
that are consumed as part of a main meal
rather than dessert (e.g., tomato, Solanum ly-
copersicum). This culinary exception to the
anatomical rule was given legal precedence in
the US Supreme Court decision Nix v. Hed-
den (1893) that confirmed common usage of
“vegetable” in reference to tomato. This has
since been extended to beans and other fruits.
Even dessert melons (e.g., cantaloupe, Cu-
cumis melo Cantalupensis group), which are
fruits by every botanical, legal, and culinary
definition, are frequently “lumped” in with
vegetables because of similarities in biology
and culture that they share with their more
vegetal cousins in the Cucurbitaceae (Iltis and
Doebley 1980) (Table 1.1).

The biological diversity among vegetables
necessitates a systematic method for grouping
vegetables in order to efficiently access in-
formation and make management decisions.
Understanding the biology of vegetable crops
will aid decision making associated with pro-
duction, postharvest handling, and market-
ing. Ultimately, vegetable classification is in-
extricably linked with crop biology. Three
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