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Vegetables contribute color and nutrients to meals. They contain fiber and
phytochemicals such as beta-carotene and lycopene that may play protective roles
in reducing the risk of such potential health problems as cancer and heart discase
(Figure 5.1). Vegetables are not only rich sources of these important compounds,
but they also contain significant amounts of other vitamins and minerals. Add to
this health note the fact that vegetables generally are quite low in calories, and it
is little wonder chat they are popular.

Vegetables have the potential for adding wonderful colors, textures, and
intriguing flavors to a meal. Imagine how drab the main course of a meal would‘
be if the bright red of a tomato, the striking orange of carrots, the intense green of
broccoli, the pearly white of cauliflower, or some other color accent were absent.
Slightly crisp cooked green beans, fluffy mashed potatoes, or the crunch of a
celery strip add essential textural interest to a meal. And what would many meals
be without the flavor lift of an onion, sweet corn, or green pepper?

High-quality preparation of vegetables may seem to be a challenge at first,
but they can be truly beautiful to look at and appealing to eat if prepared well.
Unfortunately, they also can be ruined by poor cooking techniques. Mastery
of vegetable cookery is an essential aspect of the study of foods. Exciting color,
flavor, and textural contrast can be added to a meal when vegetables are selected

and prepared with imagination and skill.

Key Concepts

1. Vegetables are important
in meals to provide not
only an array of minerals
and vitamins but also
color, flavor, and textural
contrasts.

2. Various parts of plants are
eaten as vegetables, either
raw or cooked (e.g., boiled,
steamed, roasted, or fried).

3. Careful selection and
handling of fresh, frozen,
and canned vegetables are
necessary to procure the
desired quality.

4. Preparation of vegetables
should be done to optimize
sensory qualities (color,
aroma, flavor, and texture)
and to retain nutrients.

phytochemicals
Substances contained in
plants that provide some
protection against heart
disease and certain cancers.
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Figure 5.1 '
Tomatoes are rich
sources of nutrients (e.9.

vitamin C) and chqpene,
a phytochemical with |
potential health benefits.

Courtesy of Plycon Press.

CLASSIFICATION

Today, people still debate whether some plant foods should b
argument involves foods such as tomatoes and pumphing thar o
by others as vegetables. The confusion can, however, be resolved 110 ol |
following definition of a vegetable: a plant, wsually herbua o,
containing an edible portion that is suitably served wieh the 110,
and most other vegetables are from plants that wither after th
common to herbaceous plants. The limited sweetiess of ot vercs
main course racher than to dessert. Thus, this definition I I
even though they are the fruit of the plant on which they grom
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classified. For example, although the tendes green tops of oo A ‘
portion caten, 50 onions are classified as buliys The roots of
avegetable, while tubers, leayes and stems, fruits, and secds of
vegetables (Figure 5.2). Table 5.1
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Figure 5.2

This market offers many
examples of vegetables of
all types: bulbs (onions), root
(beets and carrots), tubers
(potatoes), leaves/stems
(lettuce), fruits (eggplant),

and seeds (corn), Courtesy of
Plycon Press,
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VEGETABLES CHAPTER FIVE
TABLE 5.1
CLASSIFICATION OF VEGETABLES
Bulb Root Tubers? Leaves/Stems Fruits Seeds
Garlic Beets White potatoes Broccoli Tomatoes Legumes®
Leeks Carrots Sweet potatoes Brussels sprouts  Eggplant lima beans
Onions  Radishes Jerusalem artichoke ~ Celery Peppers kidney beans
Shallots  Parsnips Jicama Cabbage Okra red beans
Rutabagas Chinese cabbage  Squash, summer and winter navy beans
Turnips Endive pinto beans
Daikon Parsley Cucumbers chickpeas
Celeriac (celery root) Cilantro Chinese snow peas black-eyed peas
Leaf lettuce Artichokes split peas
Head lettuce Green beans black beans
Kale Wax beans
Kohlrabi

°Enlarged, edible fleshy stems growing under the ground.

bSeeds from the Leguminosae family, a family of plant unique for the ability to fix nitrogen into the soil, thus enriching the soil.

SURVEY OF VEGETABLES

One of the pleasures of vegerables is their great variety. With the excellent transportation and storage

facilities now available for marketing vegetables, it no longer is necessary to restrict menus to corn,
peas, beans, and carrots. The array in some markets may be almost puzzling; the paragraphs that
follow will help to identify many different vegetables and highlight their storage and preparation.
Anise, also called sweet fennel, is unique among vegetables because of its flavor; in fact,
it can be described as licorice-flavored celery. The bulb can be eaten raw or may be cut up and
cooked by boiling, steaming, or braising. Storage following purchase should be in the hydrator

drawer of the refrigerator.

Globe (or French) artichokes, the artichoke type found commonly in U.S. markets, are
actually the flower of a thistle-like plant (Figure 5.3). The globe artichoke has an edible portion

at the base of each leaf and under the choke (fuzzy portion), called the heart.

www.friedas.com

—Current information
regarding a variety

of unusual fruits and
vegetables.

http://www.ams.usda.gov/

AMSv1.0/fv
—Federal fruit and

vegetable programs.

Figure 5.3

Globe artichokes are a type
of thistle grown around the
Mediterranean and also
near Monterey, California,
where the climate is similar.

Courtesy of Plycon Press.
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These beautiful vegetables are df‘"l‘”“" in t cms of quangiyy becy
{ their limited amount of edible pulp " fCI"f“"' to "I‘h)u\vl)cl;lls and dh,
o 5.4). However, the ceremony of dipping the base of each petal ¢
Stlxilclrzfs.on;ﬂypc and then dclica('cly scraping the pulp from the petal w(l)tI:
the front teeth gives any meal a fcu.nw: appc.uln, Globe artichokes can b Storg
i the refrigerator for a few days in a plastic container or in he hydra
drawer. After being boiled, steamed, or baked, globe artichokes may be seryeg
hot or cold. _
Jmmlemarﬁdmku. sometimes called sunchokes, are Quire (“ﬁ.crcﬂland
for this reason are classified as a tuber. l)t.:\puc their name, Jerusalem o
are thought to be natives of North America. Their use ranges from raw iy
salads and garmshc (Y scrving asa l)uilcd or broiled alternative [0 potatoes,
Asparagus, whether green of the highly prized whire, tradiviongly
available fresh for only a very brief period in the spring. and even they i

price is often high. For best results, storage time should he kept shor, in the
hydrator drawer in the refrigerator. Boiling, stcaming, and sir frying are ]
excellent tcchniqu.cs for prcpan.ng asparagus. Sometimes cooked asparagusi
chilled before serving and used in salads
Fresh beans often available in the marker include green or snap
beans, wax beans, lima beans, and fava beans (4 bean wimilar to lima bea)
Refrigerator storage should be limited 1o abour three days, in a closed plasi
; bag or the hydrator drawer. Boiling, stir-frying. and sicaming are suitbk
3, Figure 5.4 cookery methods.
oA l Cross sEetions arariichaies Dried beans include an array of varicties: red, kidney, navy. pioro. black, pink, whi
I 'l i reveal the edible heart, the garbanzo, and lima. Unlike the other vegcuhln discussed here, dried beans can be stored 2
- | /
% o ‘ white solid area at the base room temperature for several months as long as they are in their doed e A tghtly dosd
1 1R | Offihe Delta:f E;]ntibetween bag is recommended for storage in a damp climate. An extended sk d/or cooking peod
% 3 ;be purplish choke and the rehydrates and tenderizes dried beans,
i r § A
‘: lessous g Beets are prized (or cursed when spilled) as a vegetable dyc because of their deep red
) N ; H
Ny ol : EOI‘(I)IA\)ghen harvested quite young, the greens are excellent when they are either steamed o
\ g www.artichokes.com olled. Freparation usually involves boiling, followed by pecling and dicing. Sweet-andsou
N, edy 2 . Sal .
% | q Information on raising, e SECh as the sauce used in Harvard beets, are used sometimes 1o hedghten the flavor
; # i ; interest. i i
{ § arvesting, and preparing t. Beet pickles are another popular means of preparing this veget
i A artichokes. Broccoli is a popuyl choi f y
Is Wl 1 !Jop ar choice when pmplc are secking ways 1o radse the nutrient contenl
' R | #® - Notonlyis i ishi : 1 [
Ny www.asparagus.org lile e i ti'lls 1t nounshlng. but it also 18 atrractive on th place stw combinationol
i i ¢ T
y | —Website of the Michigan bluish-green; yell .Stc{n of fhc plant. Optimal quality is obtained when the flowers are dep
Asparagus Advisory Board. Prepardia ni, . V;lni is an indication of aging. Boiling and stcarmi re the most requent
ethods, bur i i il Lino
Storagc nCCdS tOb § { Sometimes b"x(“ll s d((‘" fat frsed or sth . 'ror 1o COOKINg
¢ in a hydrator drawer of ly cov Joss
BrusseIsSPl'outs “itel. lgl“ y Ccovered containes (o avoid moisture 1o
1 » |
when Pfopcrly i d’ ,“eubb‘g“- can add the appeal of line, sind Havor mlm“v
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Figure 5.5

Brussels sprouts grown
tightly packed on a tall
stalk present a striking
appearance for a cooking
adventure. Courtesy of Plycon

Press.

One of their virtues is their comparatively low cost and availability throughout the year. When
stored without their tops, carrots can be kept in a hydrator drawer or plastic bag for many days.
Carrots are remarkably versatile and can be used raw as carrot curls or sticks or shredded in a
salad with raisins; boiled or steamed and served plain or with sauces; and even grated and used
in carrot cake.

Cauliflower should be a white, compact head, free of dark blemishes or spots. Its
cabbage-like flavor indicates its relationship to cabbage. Some people use small flowerets raw
for dipping or in vegetable salads. In addition, the head may be cooked whole by boiling, or
individual flowerets may be broken off and boiled or steamed.

Celery is one of the stem vegetables particularly popular in its raw form. Pascal is the
variety generally preferred because of its reduced stringiness and mild flavor.

Celeriac is a relative of celery. However, it is the bulb-like root that is used for the
vegetable (Figure 5.6). Its large cross section requires thorough cooking to tenderize it, a
problem that can be minimized by cutting the root into cubes before cooking. The gnarled skin

of celeriac should be removed.

Figure 5.6

Celeriac (celery root) is
peeled and cooked before
being served as a root
vegetable. Courtesy of Plycon

Press.
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Figure 5.7

Daikon (the large and long
white Japanese radishes
seen in the back green bin
toward the right of this stall
in Kyoto) are also available
in many American markets.
Courtesy of Plycon Press.

£0OD PREPARATION

Sweet corn,

Occasionally, it is 10

. uoar content that happens after picking
i gDaikon also called the Japanese radish
’
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raw vegetable salads.
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Figure 5.8

them. Most often, okra is used as a sliced vegetable in soups and gumbos, but it also can be
dipped in batter and fried.

Onions and their relatives are valued for their unique flavor contributions to foods, both
from the bulbs themselves and also, frequently, from the green tops. The choices range from
large, dry Spanish onions to tiny scallions and chives. The globe-shaped or flat-topped dry
onions are useful in heightening flavors of many different foods. Red onions, because of their
attractive appearance and pleasing flavor, are useful ingredients in salads. Shallots (onion-like
bulbs) are yet another possibility for flavoring. Boiling onions, small dry onions about an inch
in diameter, are popular for skewering on kabobs and for the primary ingredient in creamed
onions. All types of dry onions should be stored in a cool, dry place to delay root growth and
possible decay.

Green onions are onions that are harvested before the bulb develops fully. Scallions,
another member of this cluster of edible and flavorful group from the lily family, ordinarily
are harvested when the shoots are well developed but the bulb has not formed. Chives have
become a familiar sight in gourmets’ kitchens where they provide an attractive touch of
green and a continuing supply of flavorful shoots for garnishes. Leeks are the hardiest of the
green onion-like foods. They have a somewhat flat, thick edible stalk noted for its onion
flavor. For optimum quality, these various types of green onions, with the exception of
chives planted in pots, need to be refrigerated in the hydrator drawer and used within a
matter of days.

Peas, like sweet corn, are sweetest when they can go directly from the vine to the
pot. Delays result in a gradual change from sugar to starch. The maturity of the pea also
influences the development of starch, with mature peas being less sweet and starchier in
flavor than new peas. Storage of peas should be in the pod and in the hydrator drawer of the
refrigerator.

The Chinese or snow pea is a strain of pea that has been gaining rapidly in popularity
recently in this country. This delicate pea is cooked and consumed pod and all, with only the
tips of the pods being broken off before cooking. The bright color and crispness of the pod add
both textural interest and eye appeal to many Oriental and other dishes. Another pea also caten
in its pod is the sugar pea. These are popular cooked in stir-fries or raw in sal.ads.

Although not used in large quantities in the typical American diet, d.rlcd peas Sh()l:lld l?c
noted. Split peas are one type of legume that can be stored for a comparatively long peno.d in
a dry storage area. Their most popular use is in making split pea soup, usually flavored with a
ham bone. .

The word pepper scems to mean “hot” to people, yet sweet peppers are anything but that.
Red, yellow, orange, and green sweet bell peppers are the source of pleasing color accents and

Cremini and oyster
mushrooms are among
the choices available when
buying mushrooms in this
market. Courtesy of Plycon Press

CHAPTER FIVE

www.onions-usa.org

—Information on onions.
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CULTURAL ACCENT
v CHILI PEPPERS.

indude jalapefio, serrano, Anaheim (California), ang pasily
Removal of all of the seeds in these chilies is important Unless

Various hot peppers (chilies) are

‘ , | | § 3 cuisine, as well asothers, notabhl'fhﬁ‘ searing characteristics are deslred Sensitive p(_t(?pl‘e even wey
b5 | Intensity ranges from spicy to hot, ¢ rubber gloves when handling chilies to avoid skin irritations,
N B of chiies. Some of the varietes @ —

is ¢ ! “ o d, an . ey
A intriguing flavors. Sometimes the top is cut off, the seeds are remove i then the remaining
wid 4

whole pepper shell is parboiled in preparation .l'm \m‘liin;_: and baking, Often, bell Peppers a
diced or sliced and are used raw in salads or as ingredicnts in caseroles

Other types of peppers also find their way to the table in differcnr ways. For instang
paprika (Figure 5.9), one of the most common of the spices, is prepared for market by diying
and grinding paprikas (sweet red peppers).

|
? ‘ Potatoes form the backbone of diets in some arcas of the world T fice the spread of
) ‘ ‘ native South American food to Europe created such shifes in diet paceer it the Irish suffered
1 ' an extremely serious famine in the mid-19th century when the pora | failed
| | & Potatoes occupy a unique place among vegetables because of r excellent keeping
| | & qualities when stored properly and their remarkable versanilioy 10 peey on. There even a
-. } ! .; whole cookbooks devoted to ways to prepare potatoes. Aldhouph potatocy are found in markes
i | B I throug.hout the year all across the country, the specific varicties availalile iferent regions vay
1 | ,ﬁ | according to the types that will grow best in the local chimare The b o potatoes are
| | B |
| | " 1. Round white,
RiA 2. Russet,
iy 3. Round red, and
; 15 4. Long white.
| : &
é 5.1 The storage temperature will influence the s | sugar content of
iﬁ potatoes. The recommended temperature ks aboy r somewhat cooks
i A than the average room. At this temperature, the s vels in potatos
g ‘ remain approximalcly the same as they wer potatoes entered
a ‘ i | storage. However, when temperatures dip to as cugrar begins 10
accumulate, and starch Jevels drop; these changes mental to optimd
quality when cooked. !
; ‘ the chf)‘iw:cct Po'témq are available in mark ' il m?
gcncr.ally h(‘lllﬂ between those witl red skin and
somewhat dry interior and the deeper-colored n . Members of i

latter vari
vari i
Tru ety often are Galled yams, even ' A
e : i b
Yams are not available ir, the m

by other sclecting

[hc broa AIRCES 11 i "‘
d’ bl.l“(y Sweet Potatoes with their ¢ . uns, e ends
need to be dry and AT tap g
WC” ree from any hint of ) will not K5
# €ven in cog| dry Storag
| ‘ ! -
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| { ed nduhc‘ are pom | he ability
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Zucchini is perhaps the best known of the
summer squashes; it may be used raw in sticks
for dips or in salads and also cooked in a variety
of ways. Other summer squashes include yellow
crookneck, pattypan or scallop, and cocozelle.

The hard-shell winter squash, in sharp
contrast to the softer-skinned summer varieties,
can be held in cool, dry storage (but not in the
refrigerator) for several months. The hard shell
and relatively low moisture content of winter
squashes necessitate thorough cooking, often by
baking, to make them highly palatable. Familiar
winter squashes include Hubbard, table queen
(acorn), buttercup, butternut, Turk’s turban, spa-
ghetti, and banana (Figure 5.10).

Even though they are the fruit of the plant,
tomatoes are classified as a vegetable because they
are often served in the main part of a meal. The
versatility of the tomato (as a raw vegetable simply sliced as a component of vegetable salads
or cooked in many ways, including in sauces and casseroles) makes this one of the most popu-
lar and widely accepted vegetables. Considerable research effort has been expended to develop
tomato varieties suited for specific purposes and with the desired growing characteristics. For
example, the elongated tomato was developed to fulfill the needs of commercial canners. The
cherry tomato has found its niche in the hearts of salad lovers. Roma tomatoes, because of their

Figure 5.10

Butternut squash is a winter
squash with the typical hard
skin. Courtesy of Plycon Press.

bright red color and excellent cooking propertics, have gained prominence in many recipes.

Turnips have gained in status with the institution of salad bars in U.S. restaurants and
fast-food franchises. The turnip’s white, crisp character adds interest to salads, either in grated
form or in julienne strips. This vegetable is also physically strong enough to be used with dips.
Of course, turnips can also be cooked. When fresh, the tops of turnips are excellent for boiling
or steaming and serving as greens.

This is far from an exhaustive list of vegetables that might be available fresh, frozen, or
canned in the market. The broadening interest in other cuisines doubtless will increase the
availability of cilantro, bok choy, gobo, jicama, and other vegetables popular with the various
ethnic groups in this country.

R
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__ The possibility of creating plants that could serve as
"edible vaccines” is even being explored. Among the
being pursued are alfalfa that can prevent cholera,
~a banana to prevent heptatms B, and a potato to prevent
. gastroenterms‘ Creation of edible vaccines is a complex
rocess that begms by isolating the anttgen from the toxin
that is to be blocked. The genetic sequence of the antigen
;-cut out and the antigen genes are mjectecl into cells

engineering and crossbreedmg of car
By selective breeding, tomato vanetle
pH h;gher than the average of 4. 5) ’

improved, but less 6CId!C tomat es presented’a possnble
health risk in processed tomatoes k the tfflculty in vbemg developed is infected wuth the crown gall dlsease, -

killing Clostridium botulinum spores that which transfers the altered genes into the plant. .

Another possible benefit of bio ch ) ~ Cells from this modified plant then are cultured to regener-
on plants may be reduced use of insecticides. ate the desired plant, complete with its antigen. Consumption
Concerns over the potential hazards created of such plants in adequate quantities is expected to provide
chemicals have sparked efforts to develop plant lmmumty without the need for human inoculation. However, _
that are resistant to insects due to the ne urai pestcc;de(s)’ ~ much remains to be learned before such a technique becomes
they contain. Vi able asa means of preventive health care.
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SECTION TWO | FOOD PREPARATIO

ASPECTS OF PALATABILITY

Clearly, the

are very popular an
Texture (mouthfeel),

have different preferences,

color,

parenchyma cell Type of
cell comprising most of the
pulp of a vegetable or fruit.

P S have an outer covering
cellulose Complex
carbohydrate made up of
glucose, but not digested
by people.

pectic substances
Complex carbohydrates
acting as cementing
substances between cells;
sequence of change during
ripening is protopectin to
pectin to pectic acid.

is eaten.

Flavor

hemicelluloses Complex
carbohydrates made up of
several different sugars and

sugar derivatives. effect of starch on flavor.

category dubbed vegeta
d others which

and flavor comprise the key to acceprance. Individuals kg
but these characteristics play major roles in their choices,

Texture and Structure

Vegetables vary somewhat in thei
(dermal tissue), a transport system (v ular system), and i
f parenchyma cells. The parcnchy

which is composed primarily 0
ass back and forth, Some rigidi

walls to permit some substances to p
presence of cellulose, with additional strength being the result of pectic substances g
hemicelluloses serving as connecting links between cells. These vario
of carbohydrates. These contribute to the texture perceived in the m

Flavoring substances also are vital to the appeal of vegetables The o
certainly heighten the interest of the various flavors; some wultu
contribute to the unique flavor overtones found in onions and menibe
Carrots and sweet corn are among the vegetables that gain part of they
taste contributed by sugar, particularly when they are barcly man

SCIENCE NOTE

o o A OSOS B

STRUCTURE OF PLANT FOODS

layer is evident when
rotective layer has a
he cell walls. Cellulose,
is not digested and
ms surprising when
18 known, for that is the
starch. However, the glu-
_gether §diﬁerently from
cllulose linkage is termed
s that in starch s 3 14-a
es of linkages are shown
d

The strong, thick nature of th
fruits or vegetables are peele
high concentration of cellulo:
like other structural carbohy

CHOH (
|

Ly TTO
(l . Co

_—0—' \( o] ¢ /l.L..( 0 J {

1 4-0-A Aucosidic Hndo s

Starch fragment

HQmiCQ"U'O”S also are IMporLtant

walls in fruits and vegetables These

difficult to define than cellulose becau
rolated products

;:"'!m'a variety of different suqgar
caeu mclude denvathn of some

o ¥ e’d‘ 0’ M\'Ch CONtNg i

Sul .
bmnm. &Kui”d in detail in Chapter

r structure from one type to another

it

S (arabinose and xylose) as well as golactose and

T

bles includes a very large range of foods, some |
may only be caten because they are

i F‘()tlli l.()l' hcalth"

but generally they

s have permeable
IS prov i\ll‘d [)}' (h(‘

ubstances dre WPCS

ith w In na \‘Cg(‘ldl)lc

acids in vegetables
ining compounds
he cabbage family
larity to the sweet

WS l\unphi} the

i () wo—

sonents of cell
uncks e more
e rnicelluloses
3ars wﬂh hve

The ‘)edic
19, are made

;’;'d IC 8Cid units. These units are derivatives of
“mzm“"d"m chemical changes during “09“‘"3 ;
4 hemicelluloses. pectic substances are found |
%%'M they act as substances to cement ol
Par father than a8 parts of the cell wa
mmdcm"’f"’ cells constitute the bulk
and vegetables Thedr structure

{ the edible
Qh('(eéo(e’
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is of special interest. Within the parenchyma cell, as can be
seen in Figure 5.11, there are special structures, the plastids,
within the cytoplasm. The various types of plastids perform
specific, unique functions and provide diverse
characteristics to specific vegetables. For i instance,

in green vegetables chlorophyll is formed in a
special plastid called a chloroplast. Chloroplasts
are in the cytoplasm layer just inside the cell. The
orange pigments in vegetables are found in other
plastids called chromoplasts, which also are in the
cytoplasm just next to the cell wall. Starch i is found

in still other plastids called ieucoplas’ts '

A large portion of each»of the parenchyma
cells is occupied by the vacuole. The vacuole is
of particular interest because this is the region
where the fluid of the cell is concentrated and
where such important flavor constituents as
sugars, acids, and salts are found. This is also
the location of the flavonoid (white or bluish to.
reddish-purple) ptgments When a vegetabie» 5

cut or peeled, many parenchyma cells are opened, allowing
considerable loss of pigments and other compounds found
in the vacuole.

Cell wall
Plastids

o \ Cytoplasm
Intercellular space
\\,
/’/ Vacuole

Middle lamella
Plasmalemma
- Tonoplast

- Plastids

Nucleus  Mitochondria

Figure 5.11
Diagram ofa parenchyma cell. Courtesy of Plycon Press.

# “W«% G

Color

The eye has a tremendous influence over the acceptance of vegetables, and color is a key aspect
of their visual appeal. There are three principal pigment categories (Table 5.2), with each of
these categories having subgroups within them. Chlorophylls, the predominant pigments in
green vegetables, are formed in chloroplasts (a type of plastid in parenchyma cells).

%?%Wﬂ%wm}w%%%ym%%%@*}ﬁ i R A AR
TABLE 5.2 - cytoplasm Viscous layer
CommMON VEGETABLE PIGMENTS - just inside the cell wall
. . L of the parenchyma cell;
Pigment Color . ,:l?géfa§l@= - — contains plastids.
Chlorophylls - |
Chlorophyll a Intense blue-green  Broccoli, lettuce, spinach, peas, green beans chlor ?RlaStS P|aStIdS_
I Yell ’ .. . . containing chlorophyll in
Chlorophyll b ellow-green . - - ' parenchyma cells.
i g nve etables cooked more than
Pheophytin a Pale green gfay . Gree g . chromoplasts Plastids
. containing carotenoids
Pheophytin b Olive green (orange pigments) in
Carotonoids parenchyma cells.
Carotenes , . . . “ ' leucoplasts  Plastids
Alpha-carotene  Yellow-orange ' ,Wmter squash carrotst sweet potatoes serving as the site for
' ‘ rutabagas ' - formation and storage of
Beta-carotene Red-orange ' ‘ . starch in parenchyma cells.
Lycopene Red . T(jmatdés, watermelon vaciala’ Larestraiion
. of the parenchyma cell; the
Xanthophylls . portion encircled by the
Cryptoxanthin Yellow _ Sweet o cytoplasm.
Lutei Orange ~ Spinach
- e . chlorophylls Green,
Flavonoids . _ magnesium-containing
Anthocyanins Red, purple, blue Red cabbage . _ pigments formed in
. . ’ t 2 . . d
Anthoxanthins White v Cauiiflowef whlte onions urmps g 52|0Tpg‘asts e
Wmmw%mwwm «W@M&MWMWM getables.
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red to blue colors in i e

ana i

i otenes. T
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vegetables but severa : "
A. Beta-carotene is a particula

nd vegetables; two main

precursors of vitamin

1 the thir

divisions are anthoxanthins of nutrition.
i e Sogp Vegetables that ar¢ white,

the flavonoids, which ar
nt, as seen in cauliflower. This Havonoid

c deep reds, purp|c\. and blues are contribur

blue, purple, and purplish-red

| oroun ¢
\ group of
Cill (|1c \.Iullnl( ol l'.nx:l‘!,.: 14 PU‘

Some l]'n‘unuid\
1 gmn}»u”cd [ht

he fl vonoid K“)U]‘

pigments,
provide the white pigme
! white or creamy colors in anthoxanthins. Dramati
t N | fruits and vegetables. known as the anthogyanins. . .
N thocyanins Group of This discussion is something of an oversimplification, for a bl
Pt i occurs in vegetablcs, with one of the pigments predominating

flavonoids providing the
" reddish to bluish hues of the reason for the range of colors observed.
W |

anthoxanthins Group of i
flavonoids providing the
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Uhis blending

fruits and vegetables.
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o | . SCIENCE NOTE ‘ '
i PIGMENTS
‘ . Chlorophyll pigments (chlorophyll a and chlbrophyll b) CH,
8 are susceptible to changes in their chemical structure !
i . during cooking. In the raw vegetable, these two (1” ’|' |
g structures differ only in the functional group attached to G o
! o : NN\
i one of the rings in the structure. Actually, the structure HiC=C_ (I ] JC=CH e~}
i | of chlorophyll resembles that of heme (in hemoglobin), C=N 'I\w( i
R Sacept th?t the metal complexed in chiorophyll HC< }\\g( SH
o | is magnesium rather than the iron atom found in MiC, ,C=N" N7
¢ heme. In chl - / N
> In chlorophyll a, a methyl group (—CHj) is the £ (\ )\ ( il
functlon‘al group, resulting in the fairly intense blue- ! SRy i i
green pigment color seen in the blue-green buds on H l | | ' e
.bI'OCCOh’ The aldehyde (—CHO) group in chlorophyll b A “H—(I e e 8 \ eplaced
'mpw;a rather yellow-green hue to green vegetables [ 7% COOCH
. . i . ! ¢
n chlorophyll-containing vegetables are i

cooked for at least five mi i
st five minutes, magnesium ions are O~CHy~CHm CmiCH. b om

released from some of the molecules of chlo

f’”d are replaf:ed by hydrogen. This reaction :Z’:S?’:"

in the formation of pheophytin a from chior h ISI

a or pheophytin b from chlorophyll b i

Pheophytin a causes the color to be;

3- gvree‘nish—gray; pheophytin b is 5

A O:(SI:;CSZV:W olive drab. The combination e UhR G gy

& ke 0 types of pheophytin yields N : b I (l ]
e familiar, and rather dull, alive-green | /C\ 4 ('\ " ; ‘ : | |

1,C C (f/ \('/ \( Al 77N

color characteristic an
of cann
: | | vegetables, e s Hzlc :' I I : ) | | : |
I . Sy :
f . - The carotenoid Pigments are \C/ \(.H I ) i |
highly unsaturated, as can be i l .
‘ 1 the accompanyi T !
| it panying structure. These
T | : -onjlug:)ated (alternating double ang 5
single bonds) double b, il
. onds accy
“ e ‘ ount for
| ? eI?aht Pigments of the carotenoid comp d .
-carotene is e |
S : but one example of th, ;
contribute color to ve | =dtoes o 4
' H - g

carotenoid (|1~carotene) i
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Xanthophylls are carotenoid pigments that are H H OH
very similar to the carotenes, the exception being that ' P
xanthophylls have some oxygen {in the form of —OH or /C\ / o N 7 e AN
hydroxyl groups), while the carotenes lack this element. H—C C . S S i
Examples of xanthophylls are the cryptoxanthin in corn H _.é P‘ g_oH C=C
and lutein, an orange compound in spinach (but masked N N 4 L
by chlorophyll). $ I h H

Unlike the chlorophyﬁs and carotenmds which are H v

contained in plas’clds, the ﬁavonoads are in the vacuole
of parenchyma cells, wh-ch causes these pigments to
be released into the cookmg water when vegetables
containing them are cut or peeled. The various flavonoids
are derivatives of the parent compound flavone.

Flavonal (an anthoxanthin)
*Carbonyl of anthoxanthins is replaced with hydrogen in anthocyanins.

Anthoxanthins are the white or colorless pigments in v ,? T T ?H
vegetables, such as cauliflower. The three-carbon unit in the ¢ 0 ¢
: S s ¢/ N
middle of the structure of anthoxanthins includes a carbonyl HO —C C C C C—OH
(C=0); the reddish, purple, or blue colors of anthocyanins | i It 7
are the result of a somewhat different structure, for they lack H—C C C—OH C=C
. N F N g i
this carbonyl as shown in the structure. v b
Shifts in the pigment color of the anthocyanms occur as ‘ . ’ (l)H }'4
a result of the number of hydroxyl (—OH) groups on the ‘
molecule. An increase in hydroxyl groups shifts the | pigment .  Cyanidin (an anthocyanin)
from a reddish color toward a more bluish hue. The color ' v .
shifts toward red in acid and toward blue in alkaline medta, ~ result in unattractive hues of blue, ranging from slate blue
paralleling the change of color observed with litmus paper.  toa greenish-blue. Such colors are not appealing in foods
Metal ions (notably iron, tin, and aluminum) complex ~ and should be avoided by removing metal sources of
with flavonoids if they come in contact. These complexes  contamination. '
s ;s s R R R

NUTRIENT CONTENT

For optimal health, five or more servings of fruits and vegetables are recommended. Their

relatively large amounts of vitamins, minerals, and phytochemicals (Figure 5.12) are available

with limited calories because of their minimal fat and large amount of water, which is particularly http://www.fruitsand

good news for people attempting to limit their caloric intake. In fact, green beans, cabbage, veggiesmatter.gov/
broccoli, asparagus, and many other vegetables are more than 90 percent water. Few vegetables —General nutrition

other than legumes have less than 80 percent water. information on vegetables.

Figure 5.12

Vitamins, minerals, and
phytochemicals (including
some carotenoids and
flavonoids) are available in
abundance in fresh produce.

Courtesy of Plycon Press.
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; ity
!
’ TasLE 5.3 VEGETABLES (1 Cup)
' , OF SELECTED
l ApPROXIMATE COMPOSITION
1 Protein Fat Total Carbohydrate Water
l Calories (9) (9) (9) %)
‘ ! Vegetable thlid —
! 40 4 Trace 8 9%
5 i’ Asparagus, cooked
! d 44 2 Trace 10 89
l Beans, green (cooked) : gl L
' : Beets, cooked 74 i 1 i 87
f l Broccoli, cooked 54 1 I 91
: Brussels sprouts, cooked 56 4 L 0 87
' Cabbage, raw 22 1 i ] 92
Cauliflower, cooked 28 2 1 i 93
Corn, sweet, cooked 143 5 2 31 79
Lettuce, raw 8 1 Trace 11 9%
Peas, cooked : 134 5 Trace 25 89
Spinach, cooked 43 5 Trace 7 91
Squash, summer, cooked 36 2 1 8 9
Sweet potatoes, baked 180 4 Trace 41 72
Tomatoes, raw 32 2 Trace 7 94
Source: Compiled from Nutritive values of the edible part of foods. Home and Garden Bulletin No, 72
U.S. Dept. Agriculture. Washington, DC, 2002 and U.S. Department of Agriculture, Agrcultural Research
Service. 2010. USDA National Nutrient Database for Standard Reference, Release 23 MNutient Data Laboratory
Home Page.
i Carbghydrate content varies, in both form and amount. Some of the sugar that may
Se present m-somc' Immature vegetables will gradually change to starch as they mature.
t;flCh le\;(els in white potatoes are around 15 percent and 25 percent for sweet potatoss,
JoBRoR0 e'd legumes average around 20 percent starch. In contrast, the carbohydrate leve
in cabbage is only abou 5 percent (Table 5.3) '

y and that is largely sugar rather than starch

The carboh
ydrate levels of most vegetables range between these figures, but tend oward

http://www.ars.usda.gov/ 10 percent or less

ba/bhnre/nd|

s

USDA nutrient database
mdlgcstiblc pectic substances, hemicelluloses, and cellulose, al

o e i of which have been i i I
ww.nal.usda.gov/fnic/food i described briefly. The most durable of the structural « omponents actualy
comp/Data/HG72/hg72._ > not a carbohydrate; it j a woody subs igni od bl
S L ¥ Substance called lignin and is used in the body only?
Home and Garden Bulletin Protcin and fat levels
e o ve : i
| 72 on nutritive content. the low ener, generally are very low in vegetables, thus partly accounting i

8y value of mog vegetables,

which are very useful s The exceptions to this statement are the legumes

http://www.nal. usda.gov/fni

c/foodcomp/sear ;
; iy ages approximacly § percent—well below the protein content

Access to entri ) .
: trne? for protein influences ¢f, the content of other vegetables and fruits. This amount®
nutritional composition 1 i COOkery (CChniunS nc"d d f
! . in ;i cded for opri
of spnciic foorsg iUl 0 crals and vitamipg 5y, found in wi optimal qualiry . NS
database. CTeNnt vegetables, v i widely varying amounts (Table 5.4) in @

Hf - opeciflc
ables bcmg notable in their content of spect
A content of i

accountip A

in | i nsure sy ffj g for the feccommendation of onc of these "C‘gdﬂhlcs' ah
. l i i i 1 ively

cgumes, while folacin i found Entvitamin A s in the diet. Thiamin is relativel h‘g

mj ) In excellene amoy and Vi

1S are in ghe ‘ 4

dark green, leafy vegerables ar

r nts in the leafy vegetables, ful
ve . i
getables, Calcium and magnesium are found in U
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TABLE 5.4 :
VITAMIN AND MINERAL CONTENT OF SELECTED VEGETABLES (1 Cup) §
Veosable C?,I:ium Iron Vitamin A Thiamin Riboflavin  Niacin  Ascorbic Acid
)] (mg) (V) (mg) (mg) (mg) (mg)
Asparagus, : Sl R !
cooked 42 1.6 970 0.18 0.25 19 14 §
canned 39 4.4 1,285 0.15 0.24 2.3 45 t
Beans, lima, cooked 37 23 323 0.13 0.10 1.8 22 {
Beans, green, cooked 55 16 833 0.09 0.12 0.8 12
Beans, wax ;'.
cooked 58 1.6 101 0.09 0.12 0.8 12
canned 35 12 142 0.02 0.08 0.3 6
Beets, cooked 27 13 60 0.05 0.07 0.6 6
Beet greens, cooked 164 i) 7.344 0.17 0.42 0.7 36
Broccoli, cooked 62 1.0 2,414 0.09 0.18 0.9 101
Brussels sprouts, cooked 56 1.9 1122 0.17 0.12 0.9 97
Cabbage
raw 37 0.4 93 0.04 0.03 0.2 32
cooked 47 0.3 198 0.09 0.08 0.4 30
Carrots, cooked 48 150 138,304 0.05 0.09 0.8 4
Cauliflower, cooked 20 0.4 27 0.05 0.06 0.5 55
Corn, sweet, cooked 4 0.5 392 0.17 0.06 1.2 8
Lettuce, raw (1 head) 110 2 1,779 0.25 0.16 1.0 21
Peas, cooked 67 3.2 282 0.20 0.12 0.9 72
Potato, baked 8 0.5 0 0.22 0.07 3.3 26
Spinach, cooked 245 6.4 14,742 0.17 0.42 0.9 38
Squash, cooked
summer 49 0.6 517 0.08 0.07 0.8 10
winter 46 1.4t 10,701 0.12 0.09 1.1 12
Tomatoes (1 raw) 9 0.8 1,499 0.11 0.09 1.1 34
Source: Compiled from Nutritive values of the edible part of foods. Home and Garden Bulletin No. 72. U.S. Dept. Agriculture. Washington,
DC, 2002 and U.S. Department of Agriculture, Agricultural Regearch Service. 2010. USDA National Nutrient Database for Standard Reference,
Release 23. Nutrient Data Laboratory Home Page.

HARVESTING AND MARKETING

The high quality of vegetables in the food supply today is something that is expected. Modern
farming techniques, including use of fertilizers and pesticides, are used to produce crops rha(-
are high both in quantity and quality. Attention also is directed to avoiding contamination of

field crops due to fecal matter from wild animals, runoff from livestock in neighboring fields,

or farmworkers. : .

The need for care and attention continues into harvesting and marketing operations
to help retain maximum nutrient content and palatability. From the moment vegetables are
sture controls are necessary, for metabolic processes

harvested, proper temperature and moi : ' : ,
£ these chemical changes is essential to the retention of

continue in the harvested food. Control o

vitamins and to overall palatability of produce. . .
When fresh vegetables are crated, the temperature in the crates slowly begins to rise, even

though they generally have an open design. This is the consequence of the respiration that is
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i mperature in a crate of spinach hag been
nstance, the te Sty
after harvest. For i P!

e as high as 100°F. causing a soft rot 1 develoP rapid.ly. Allhoughv ]L‘;lfx greens haye i
gy 08 d’ other types of vegetables, increasing temperatures in crages of |
rCSPil‘a[iOl;ll ra[etiﬁl?:du(c)c quality. Vegetables can be packed loosely in crates, preferably dony
| of ‘I;Cgm 3 Sshcd ice, to reduce this problem. ' I
? - with some cru step is rapid transport (o the processing plant if vegetables are 1o pe il |

f ry Ell“i\xet shoE;tcr the time and the better the temperature is co ne .,A(,“ i (! betwid
| b [i'::f:r']d processing, the higher the nutrient value and the palatability of the pioLll
| ves

continuing

. vegetables. . g i
A " If vegetables are to enter the retail market as fresh produce, proper temperaryge contg|

r intai i cooked and consumed in the home, O

| must be maintained from harvest until they are tdinarly

they are loaded efficiently into refrigerated trucks or rcf'rigicrjuc-(l'r.lnlibn‘.;i cars for transport i
| B wholesale and, ultimately, recail markets. These special lrucks.()l railroad cars work in oppogi
! o fashion at different seasons of the year, chilling the vegetables in the summer and kccping them
) | from freezing with the assistance of heaters in the winu.:r.. . .

By paying careful attention to the circulation of air, maintenance of a desirable leve| of
humidity, and control of temperature during transport in refrigerated cars, vegerables can be
shipped clear across the country and arrive on the opposite coast in excellent condition, In fact
when vegetables shipped in refrigerated storage across the continent are ympared with those
grown locally and marketed without chilling, the refrigerated and transporied produce may be
of higher quality than that from local fields.

Local marketing arrangements are important if the consumer is 1o be able o purchase
high-quality produce (Figure 5.13). Refrigerated transport from wholesale markets or
warchouses to retail outlets is essential. Within the market, the retailer muse have adequate
refrigerated storage to maintain quality of produce awaiting display for purchase. Retail markets
doing a high volume of business have the advantage of rapid turnover of produce, which s
important in maintaining quality and nutritive value.

Market orders, established as 4 result of the Agricultural Marker ing Agreement Act
of 1937, are an important part of the marketing procedures. This legislation enables the
U.S. Department of Agriculture to draw up and enforce marketing agreements via boards

market order Regulations to r‘f%“la'e quality, quantity, standardization of packs, research and development project,
:(), the marketing of specific spccliﬂcfatlon of unfair trade practices, required filing of selling prices, and collection of
l;:‘xj)f"(?;’uds lfmd;r d gmhcl:mgdmﬁ)rm?:lzn for the producers of the commodity specific to the marketing order.
e guidance of a boar uch boards have ha i i ol s ,
Beanssire’ i considerable impact over (he years in influencing the development of

Department of Agriculture, promonng imPT()\'cmcm_\ intended to benefit pmduccrs and

consumers alike.

Figure 5.13
Shoppers som
their fresh Produce at

farmers’ Markets featuring

locally grown Vegetables
and fruits. coyr
Press,

etimes buy

sy of Plycon
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Selection of specific vegetables for a meal begins with the decision to buy
them fresh, frozen, canned, or, in some cases, dried. Individual preference may
influence this decision, but price and availability also play key roles in the
choice. When a vegetable is in season, the quality is high and the price usually
will be competitively low, making purchase of the fresh form often the best
choice. However, the convenience of preparing frozen or canned vegetables
may motivate people to select one of these forms even when the fresh food is
comparatively inexpensive and of high quality.

Fresh Vegetables

The eye is an excellent guide to selecting fresh produce, although wholesalers
may use grading as an aid at that pointin the marketing process. The quality of
fresh vegetables is influenced by the season of the year and the handling during
the marketing process, with the peak harvest period ordinarily providing a
particular vegetable of the highest quality.

Grade standards have been established for many vegetables under
the authority of the Agricultural Marketing Act of 1946. This optional grading, under the
Agricultural Marketing Service of the U.S. Department of Agriculture, is useful in the wholesale
phase of marketing. However, it is not ordinarily visible to consumers directly. Typically two
grade designations are used for a particular type of vegetable, although four grade designations
can theoretically be used.

Today consumers may find some produce labeled with an organic seal (Figure 5.14).
The Agricultural Marketing Service of the U.S. Department of Agriculture is responsible for
administering the Organic Food Production Act of 1990 and for use of the USDA Organic seal.
This seal means that the produce has been raised and marketed without pesticides, petroleum- or
sewage sludge-based fertilizers, bioengineering, or ionizing radiation. However, the nutritive value
of such produce is comparable to other produce raised according to standard farming practices.

Consumers usually rely on their own knowledge and experience in selecting fresh
vegetables to meet their own personal standards. Such characteristics as crispness, color, and
freedom from blemishes are characteristics that frequently can be used by consumers in making
wise selections in the produce department. Some suggested guides for selected fresh vegetables
are presented in Table 5.5.

TABLE 5.5

GUIDE TO SELECTION OF FRESH VEGETABLES

Vegetable Criteria

Artichoke Plump, firm, heavy in comparison with size; green petals

with absence of brown discoloration

Good green color extending down much of stalk; closed
and compact tips; crisp and tender stalk

Beans (green and wax) Bright color for variety; pods firm and crisp rather than flabby
Beets Fresh-looking tops if still attached; surface that is smooth
and deep red, firm and round with slim taproot

Dark green to bluish bud clusters with no trace of yellow;
smooth stalks of moderate size with no traces of spoilage
Fresh green color void of yellow leaves; tight outer leaves
free of injury; tight heads

Firm head; fresh color in outer leaves, crisp leaves

Crisp rather than flabby; good orange color free from
sunburned green at top

Asparagus

Broccoli
Brussels sprouts

Cabbage
Carrots

(Continued)

CHAPTER FIVE

ORGANIC

Figure 5.14

USDA'’s Organic Seal can
only be used when produce
is grown according to legal
specifications. Courtesy of U.S

Department of Agriculture

organic seal Seal used to
designate food that meets
the standards required

by the National Organic
Program.

http://www.ams.usda.gov/
AMSv1.0/standards

—Federal produce grading
standards.

http://www.ams.usda.gov/
AMSv1.0/NOP

—Overview of National
Organic Program.
http://www.nal.usda.gov/
afsic/pubs/ofp/ofp.shtml

—Overview of requirements
for organic production.

www.earthboundfarm.com

—Organic farming
information.
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SECTION TWO

waxy potatoes Potatoes
with a high content of sugar
and low amount of starch;
best suited for boiling and
other preparations where
shape is important.

non-waxy potatoes
Potatoes with a low sugar
content and high starch

level; best suited for baking,

mashing, and frying.

FOOD PREPARATION

TaBLE 5.5 (Continued)
S Criteria i L
Vegetable " Uniform creamy white color with no trace of dark discolorsior
Cauliflower Ur;ildoand compact head; fresh leaves, if attached
Zo. stalks with a solid feel; glossy surface on stalk; i
Celery : | 2‘5/25. no discoloration on inside surface of large outer il
€ g
. Ear well covered with plump young kernels; fresh husks that
Com: =« are green and unwilted; silks free of decay

Firm, moderate size; green color all over
‘

Cucumbers Smooth and firm with deep purple skin free of blemishes
Eggplant Crisp appearance with good green color typical of the type
Greens fg’r)een' free from rust and other blemishes; no wilted or
(e} 1
decaying areas
Crisp quality to leaves, with butter lettuces being somewhat
e less crisp, but still succulent; free of decay. good color for
the variety
Mushrooms Caps closed around the stem; surface of cap light-colored

and gills (if showing under cap) should be light rather than dark;
smooth and firm cap with no suggestion of drying out

Okra Pods tender enough to bend under some pressure; less
than 4 1/2 inches long; fresh green color; no blemishes

Onions, dry Firm and dry with small necks; no decay
(£
Onions, green Crisp, bright green tops; free from decay
Parsnips Smooth and firm; small to medium size; free from blemishes
Peas Crisp pods with fresh green color; pods full but not bulging
Peppers Firm, deep color; no trace of flabbiness or decay
Potatoes Firm; free from sunbured green areas. no clecay: skin intact
and free from blemishes
Radishes Medium size; firm and plump. fresh red <
Squash Well developed with no soft areas. firm. umimer squash has
glossy and tender skin: winter squash has tough, hard skin |
Sweet potatoes Firm, no signs of decay at ends; good col i
Tomatoes Smooth; good color for stage of ripeness. firm if not fll“y npe; g
free from blemishes |
: 3 ;
Turnips and rutabagas  Firm and smooth; free of blemishes !
Wise i it ! n the
variety. F S'Clecu()n dCPCnds not only on quality of the item selecred but also sometimes 0
1ety. For insta i i I ‘ 1a10es
orChtc}’r ; nctf:,achoncc might need 1o be made berween buying large beefsteak ton i
omat i 3 y some
decisio;yb 0¢s for making a salad. Onions are yet another ry pe of vegetable re .lmml?i
Ctween varietj s i « Chines¢
N varietics, thnaru:lpc calls for pea pods, the varicty 1o choosc is the Ch
OF SNoW pea, with s tender, flar pod o tough ©
provide the del; : ; pods. ch"l-" garden peas have a pod that is to ¢
Select Cafte crispness desired,
clection of the yyyj _ {1 nreparalion
CCause COOking chara i Ofpma(m 0 l‘")‘ ‘h"ll“ be based on the intended prepd

h

CLeristics vary, Some potatc
hy content and

in sugar and [ow j 1 s, termed waxy potatoes, il
are low in g i hlihe OPPosite type, fon-waxy (mealy), have high star ,
gar. Waxy otato, ) , water
(Figure 5 15). Co Potatoes have 4 |y § to Hoat If
0ttom f 'l nVCl'SCly, il Xy potatoes have 2 hiel
Ofaso U[i iy ugh
Non-waxy :nt contamllng 11 Parts of water 1 1 part sale
Otatoes wil| ¢e
Waxy Potatoes hOId th ad o SI()ug}] off and 1o lose their o T
during lx)ilingu-.w,”, 5.16). This X Surpri

igh starg
g h content ¢ el oo
Xy potatoes means that ¢ il

‘ relatively hig

Pecific gravity, which causes then

. C
! will sink o th
Specinge graviry Ly W

e boiling, whil
eir shape well

Ging for the
f the nop.y,

ITe
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of the cells when non-waxy ones are boiled due to gelatinization or
swelling of the starch in these potatoes. These characteristics make
non-waxy potatoes excellent for mashing and baking. In contrast,
waxy potatoes, with their low starch and comparatively high sugar
content, retain their shape, making them well suited to preparations
such as potato salad, where shape of the pieces is important.

Fried potatoes, particularly French fries, are a popular way
of preparing potatoes. Here again, the type of potato selected will
influence the quality of the finished product. As predicted, waxy
potatoes (such as the Red Pontiac) will not perform well when
fried, because the high sugar content causes them to brown quite
quickly or even to burn before the interior of the piece is cooked.
Non-waxy potatoes, however, with their low sugar content, brown
rather slowly, thus allowing time for the heat to cook the interior of
the piece before the exterior becomes too dark. The familiar example
of non-waxy potatoes is the Russet Burbank. Its long, flat shape is
excellent for making the long slices desired in French fries.

Itis desirable to buy the right variety of potato for the intended
use, but people who use potatoes infrequently may find the purchase
of a single type is appropriate. In such instances, an all-purpose potato, such as the White Rose,
may be selected. The products prepared may not be quite as good as they would be if the correct
type of potato had been used, yet the quality is satisfactory for any type of preparation (boiling,

Figure 5.15

Potatoes with low specific
gravity float in 1:11 salt
water brine and retain

mashing, or even frying). Although the White Rose often will not make mashed potatoes as shape well when boiled,
light and fluffy as those from Russet Burbank, the White Rose is comparatively excellent when which are characteristics of
contrasted with the rather dark, somewhat gummy character of mashed potatoes made with waxy potatoes. “Sinkers”
Red Pontiac. are non-waxy potatoes that

slough off when boiled.

Courtesy of Plycon Press.

Canned and Frozen Vegetables

Canned vegetables are a mainstay in the menu plans of some people. They have the advantages
of being convenient to store and quick and easy to serve because they are cooked fully during
canning. Since canned vegetables can be stored for many months at room temperature, they can
be bought when on sale and held for later use without a significant loss in quality. No special
equipment is needed to prepare commercially canned vegetables. In fact, salads often include
canned vegetables that have simply been drained before being incorporated into the salad. Of
course, canned vegetables can be used in many different recipes, even ones involving complex
preparation steps.

One limitation of canned vegetables is the soft texture due to the rigorous heat treatment
involved in safe processing of canned vegetables. The other limitation in canned vegetables
is the color of green vegetables. Again, the intense and extended heat treatment required to
prevent the possibility of botulism in canned vegetables always changes the bright color of fresh
green vegetables into the familiar olive drab observed in canned green beans and spinach.

Frozen vegetables have gained an important segment of the vegetable market as a result of
some creative marketing as well as inherently pleasing quality. The bright green color of frozen peas
and beans is a real plus for these and other frozen green vegetables. Although frozen vegetal.bles do
require a bit of cooking before they are ready to serve, the time actual.ly is very short, particularly
when the vegetables are being heated in a microwave oven. This gives them a real .advant.age
over fresh vegetables, which require some time to prepare for cooking and then a cooking period

Figure 5.16

Waxy potatoes (left) have
low specific gravity and

hold shape when boiled; as
specific gravity rises (toward
right) potatoes are non-waxy
and slough off. Courtesy of

Plycon Press.




. |
R )
n
"
11
1R
| ¥
o | W
IHR
N | i
IR Lol
“ 4 L

Sk

BN o B B e pad

N
SECTION TWO FOOD PREPARATIO

.

east six minutes long. To enhance sales, manufacturers have ¢ l(‘leC(i some upyg,,
cal with sauces to add a gourmet touch 1o the frozen food St
Although comparativcl)’ CXPCIISive, these frOZ(.:n chcmblc. pmd.ml\‘ i well accepred, :
A disadvantage of frozen vegetables is the rchIrCllilU” |‘<)l i SPace. The fregy,,
compartment in MOt refrigerators is adequate to accomn:m .lllc ( Iu amount of frozen vegetable
many families might wish to store for a week or longer. .l 'cup‘ ¢ \‘A'I 10 have a free T GO g
frozen vegetables when special sales occur and store them fe |"| “T p; ll 1..‘| »\I.ls I I A4S SIX mondh [y,
Grading standards for quality haYc b?cn established by the U.S. Departmeng i
Agriculture, the same agency that is responsible for monitoring enforcement of these regulations,
The three grades for canned and frozen chcmb!c:\' are U.S. Grade A or Fancy, U.S. Grade By
Extra Standard, and U.S. Grade Cor Standard: T'o use these federal grades, packers myg b
federal inspector from the U.S. Department of Agriculture present « nstantly, These inspectay
monitor to be sure that the grade specifications are being satisfied. For U.S. Grade A vegetabls
must be of top quality and have the appropriate color, have a high degree of tenderness, and be
free of blemishes. U.S. Grade B is characterized as being slightly more marture than USS, Cuds
A and less carefully selected for color and tenderness. Vegetables in LS. Crade C are lacking
uniformity and have poorer color and flavor. This lowest grade is perfecdy adequare for usey
casseroles and soups and can save consumers moncy.
Packers are not required to use the federal grades. They can use their own grade
designations or even designate their grades as Grade A or Fancy if they choose. Unless the produc
is designated as U.S. Grade A, B, or C, a federal inspector is not required 1o supervise the grading

usually at | ;
vcgctab]e combinations, seve

process. Consumers often use the brand name as the guide 1o quality cidher dhan reading the
grade designation. By noting quality and uniformity available in different brands, i is possible to
make purchasing decisions that integrate quality and price to mect specitn e

The suggested serving size for cooked vegetables is half . « up. To ensure that enough
vegetable is being purchased to provide the appropriate number of servings, it is helpful to have
a guide to estimated yields of fresh, frozen, and canned vegetables. The iber of servings for

common market units of vegetables is provided in Table 5.6

TABLE 5.6 | I ‘
EsTIMATED
SERVINGS OF FREsH, FROZEN, AND CANNED VEGETABLES
Estimated Servings from E
Vegetable T
——— ___ Fresh(1lb) Frozen (10 oz) Canned (1 b)
Asparagus 4 ———— — ~ﬂ
Be 21/2 2-3
ans, green or wax 5 ,
Beans, lima i 4
{ 20 . {
Beets (ln:ods) 3-4 3-4 :
Broccoli 314 3-4
Brussels sprouts 5 )
Cabbage 3-4
Carrots 4 3-4
Cauliflower 4 3.4 3.4
Corn 3 3
Peas 1 per ear 3.4 2 4
Potatoes 2 in pods) 3.4 3.4
Spinach 34 3.4 4
Tomatoes : 2.3 2-3
Source: Ad . 4
2 Pted from 4
WaShlnthn D andbook of Food A NNy
Bulletin '133C' hed, 1980, Peterkin eP'epa".’“"” American Home ¢ o Asocinn
frozen Vege.tabng' Res. Serv,, USDA W a0 C. Cromuedi Money's w ‘
es, ConsumerMarketir;g Sa:\:"g”m. OC, 1977 Thsse, I
ce Bulletin No 147 '_. !
vr‘"“’“’ws
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STORAGE

Fresh vegetables, with a few exceptions, should be
stored in the refrigerator. Since refrigerator space
often is limited, trimming of the tops of radishes and
carrots, as well as the removal of leaves around a head
of cauliflower and other inedible portions, may be done
before storing produce. The cool air of the refrigerator
will slow respiration and help to delay deteriorative
changes, but the dryness of the air causes serious loss of
moisture unless storage is in the closed hydrator drawers
or in secaled plastic bags.

Although all vegetables rely on their moisture
content for part of their crisp texture, moisture is
particularly important for succulents, such as the various
greens. The combination of the cool air (which will be
saturated with only limited loss of moisture from the
leaves) and the small amount of air surrounding greens in the hydrator drawer or plastic bag is
the best possible way to help keep the cells in the leaves of the greens filled with their normal

Figure 5.17
Red onions, garlic, Spanish
onions, shallots, and boiling

amount of water. Many other fresh vegetables, such as sweet corn, broccoli, and peas, also will onions (left to right) are best
maintain quality best by storage in the hydrator drawers. stored in a cool, dark, and

The chief exceptions to the rule of storing fresh vegetables in the refrigerator hydrator dry place. Courtesy of Plycon
drawers are portatoes, winter squash, Spanish and other dry onions, dry legumes, and other Press.

dried foods. All of these types of vegetables should be stored in a dark, dry, and somewhat cool
place with some air circulation (Figure 5.17). As mentioned earlier, the temperature control for
potatoes is of particular importance because of the potential for shifts in the type of carbohydrate
in the stored potatoes. About 60°F (15.6°C) is considered optimal. Low temperatures cause an
accumulation of sugar, and warmer temperatures raise the level of starch.

VEGETABLES IN MENU PLANNING

Vegetables have the potential for being the highlight of the meal when they are chosen carefully
and prepared with skill. The attractive colors, distinctive shapes, and assorted flavors can be
utilized to add just the right touch to a menu that might otherwise be a bit dull. Selection of the
vegetable and the way it will be prepared should be based on color, texture, shape, and flavor
of the vegetable in relation to the other foods being served. For instance, confetti corn (sweet
corn with diced green pepper and pimiento) adds color and flavor excitement to a meal of white
fish and rice pilaf. The bright color and delicate flavor of a broiled tomato accents a dinner
featuring baked halibut. Mashed potatoes provide a pleasing textural contrast when served with
slightly crisp, buttered, boiled carrots as the vegetables in a meal. Some vegetables can be cut into
different shapes to give the desired line to a plate. For instance, carrots can be cut into slices or
into matchsticks or even left whole, depending upon the other foods being included in the meal.

R

INGREDIENT HIGHLIGHT |
BROCCOLINI

is a rather delicate vegetable to grow.
temperature can seriously affect the crop; irriga-
5n also s ful regulation. With proper controls,
harvesting can be done throughout the year. However, this
is a vegetable that is expensive to produce because it is fairly
labor intensive; this helps to explain its comparatively high
stin markets. ... . '(Continded} ‘

The focus on eating more vegetables ?,ﬂd,_ 1
stimulating research to develop vegetables that wﬂl a|
the attention of the dining public. Broccolini »2‘(3[5
asparation) is a hybrid of broccoli and Chinese ykval,e"' :
created by Sakata Seed Co. (Figure 5.18). Sometimes
vegetable is simply named baby bro’cc‘pﬁ? .

P
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{Continued)

Figure 5.18
Broccolini (a hybri

delicate flowerets resembling br
help to make broccolini pop

simply by blanching th asparation.

FACTORS IN VEGETABLE COOKERY

Nutrient Retention
Vegetables have a well-de
is that the way in which vegetables are
nutritive value. Even mope important h
and general appeal, A vegetable can be 4
to the body if the vegetable is not eae
important factor i the nutrient congrily

Efficient transport of vegerahyes
{0 maintaining maxjmy, vitamin congen,. They are ar risk during th
Vitamins A and ¢ (ascorbic acid) undergo oxidarive losses most casily. K
aminimum during Preparation redyces oxidati

The length of time vegetab)es are cook
the method yseq in cooking, S

served reputation as being good sources of nut

Prepared can have a definite influ
an the nutrient content in a ve

}

gOOd source of nutrients, but they
n. Prcp.u.uinn tor maximum pala
ution of vegetables

on and maximizes the leve
ed will influence nutricor 1
ffying is 2 method thar helps o «

no addCd Water, A”lc on conte
Due to thej i

N a stainless spee] pan
eir solubility i, Water

OnNscry
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very slighdly if they are stir-fried

s the B vitamins and vicar

min C are
i At i
if the water is alkalin

n \'C],:(‘lrll!](“ are adde

wlop a bright
a minute or two, which serves also to develop ! f::.?ch
" green color. The flavor has overtones of asparagu :. i
p MIMes 1
helps to explain why this vegetable sometin

lhr()ugh the nutl\cmu: process 1o the
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markenng I‘U
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TABLE 5.7
PROPERTIES OF VITAMINS IMPORTANT IN Foop PREPARATION

Sensitivity to

Heat in Presence of

Solubility
Vitamin in Water  Oxygen Light Acid Alkali
Vitamin A No Sensitive  Sensitive  Stable Stable
Thiamin Yes Stable Stable Sensitive  Sensitive
Riboflavin Yes Stable Sensitive  Stable Sensitive
Niacin Yes Stable Stable Stable Stable
Ascorbic acid Yes Sensitive  Sensitive  Sensitive  Sensitive
Vitamin D No Stable Stable Stable Stable

intensifies the color. Soda should not be added to the cooking water because this is particularly
destructive to thiamin, a B vitamin (Table 5.7).

Microwave cookery is one technique for helping to keep vitamin losses to a minimum.
The extremely small amount of water used is helpful in retaining the water-soluble vitamins.
Additionally, the cooking time is relatively short in microwave cookery. Stir-frying is another
technique involving almost no water. Despite the numerous cut surfaces that promote vitamin
losses, this method conserves vitamins because of the very short cooking time required to
tenderize the thin slices. Steaming is another method effective in conserving nutrients. A pressure
saucepan provides yet another alternative for cooking vegetables. This causes some increase in
vitamin loss despite the short cooking time because the cooking temperature is higher than that
of boiling water.

Texture

Denaturation of protein, gelatinization of starch, and softening of the cellulose and other
structural elements are changes taking place when vegetables are cooked. These physical changes
result in distinct changes in texture, with the final effect being determined by how long the
vegetable is cooked. The increasing tenderness that occurs during cooking is due primarily to
softening of cellulose and conversion of some of the cementing pectic substances into more
soluble pectic compounds. When these changes have proceeded to suit individual taste, the
palatability of some vegetables is enhanced.

The acidity or alkalinity (pH) of the cooking water will have a definite influence on the
softening occurring during boiling of a vegetable. The texture quickly becomes mushy and.t'he
shape blurs if soda is added to make the water alkaline. This change is detrimental to palatabll.lty
(as well as being harmful to thiamin retention). Ordinarily, soda is. not addf.:d when cooking
vegetables because of the detrimental effects. However, the softening of dried beans can b.e
speeded significantly by adding a maximum of 1/8 teaspoon of soda per cup ofbean§; even th1§
small amount causes the beans to be slightly lower in thiamin than they would be if no alkali

were added to the soaking and/or cooking water.
T T lemon Tulieor b e d is agded to the water used for boiling a vegetable, the |

effect on texture will be just the opposite of the effect of al.kali: In fact', thde?‘gfgaPl}E'W‘lflfbc
extremely resistant to softening over an extended boiling pCl‘lO(.i if vYatcrlls achl ified. : 1.sdc }fgi
is particularly important to remember, for some vegetable reclpcs.i“c‘l"f v te ‘ises(:)ﬁjz them i
example, in the preparation of Harvard beets, first th'e beets are 1?01 ed in wa(;f:;l 0 i o, ‘

When tender, the sliced beets are combined with a vinegar (a?ldlc) s.auce Ry eateh t‘;, SCWH.IS
temperature. Unless the beets are tender before they are co'mbmed w1tlg -[hii salf;, ;0;31 eS dlC;Sr::tS
be too crisp to enjoy. Similarly when lemon butter sauce lS.tO}};)egor'n (linje :Zle of tenderness is
or other boiled vegetable, the vegetable must be cooked until the desired deg :

achieved before the acidic lemon juice is added.

If lemon juice or other aci
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und in hard water, and these ions can combine with pegy
§

n the vegetables. The apparent result is a hard vegetabl
during cooking. This is a particular problem H i

: ked. However, food processors usc this ion to advantage whep i
i ) l}’;‘“ﬁ Co:i)diti(')n of a calcium salt (usually calcium chloride), tomartoes can pe L
omatoes. By the a | iy
Py al round form instead of becoming mushy a.nd in » |
their origin d ingredient chat has a fair amount of calcium ions, Whep bakef

; et
Molasses is an acidic fo R caicum
i i sauce, it is imperative that the beans be gof;
i with molasses in the i
beans are being prepared

h d i d ngfCC Of[Cnderness bCfOlc [hC ﬂaV()riUI. "l()ld.\\c.\—tﬂlll.lil IIHET sauce ih a i l 4
to the desire I ” ' |
i 5 the Deans will not become lCll(i o
bak W. sauce 1S addcd 00 soon, |
Cd lth [hc bCanS. If the h l)

Calcium ions are often fo '
nces to form insoluble salts i

substa .
emely resistant to softening

is extr

Color . |
The problem in vegetable preparation is to optimize color by proper cooking rec hniques, b
sure that the cooking medium and the cooking time are controlled 1o give the desired resys
The specific techniques that are appropriate differ with the pigments pre dominating in the

various vegetables.
Pigments sometimes change color or hue when a vegetable is cooked, and the resuls

range from pleasing to distinctly unpalatable. Because of this potential for derrimental changes,
pigments require special consideration when planning cooking methods. Tnitially, the original
color intensifies when vegetables are plunged into boiling water. This drastic change in

temperature apparently causes expulsion of the small amount of air bevween the cells, making
pigments (particularly chlorophyll) appear even brighter than betore heating This abrupt start
to heating vegetables has the added advantage of keeping cooking times 1o short as possible,
which helps to avoid converting chlorophyll to pheophytin and also aids in retaining nutrienss.

The acidity or alkalinity of the water in which vegetables are being boiled will modify the
colors of all pigments except the carotenoids, Vegetables containing chlorophyll will gradually
take on an olive-drab color while they are cooking if the water is acidic (or if the cooking period
exceeds about five to seven minutes). However, 4 slightly alkaline medium promotes retention
of chlorophyll, as pointed out in Table 5.8.

Flavonoids, both anthoxanthins and anthocyanins, retain a desirable color in a slightly

acidic medium, while alkali will cause poor color. For instance, the white of cauliflower ina
barely acidic medium is considered desirable, bu yellowish cauliflower, the result of alkali, is
mf;dacc&'fptabk- The color change from the rather pinkish-red seen in red cabbage cooked ina
mi alc):lld to the bluish color of 2 barely alkaline medium can cause cor 1 rejection of that

vege . 4 o is
g taVc SImlﬂly because of the change in the anthocyanin pigment with increasing alkalinity.
e i CgCt;(li e cells naturally contain some mild Organic ac ids, but these acids may be l(l(’.l.\t'd

€ Cookin, i i :
s Chan .”gbmedlum) Causmg pigment changcs o l‘(‘l:lll to develd w In the ¢ of chlc YIUPh,“”'
ew : .

8¢ Will be toward an olive green, a transition that should be avoided if possible. 1 green
TABLE 5.8 i i
CoLor ReacTions of VEGETABLE PiGmENTS
Pigment E %
S Xample Colors g !
——— ST orin . ! |
Ch|orophyl| T BrN Color in Alkali Color Reaction to Metals i
; Olive green? BT
Carotenoids Caitors 5 green Bright green® Copper, iron: bright green |
Flavonoids i Orange 3
Anthoxanthins Cauliflower ol
Olorless, whit i
A h o Ye"ow A’l"”?wlwf’ ,"“ w
nthocyanins . (
Y Red cabbage Red i Iron: browr i
Ue 1o green Iron: blue
*Pheophytin. 1 i
n urpie i
*Chlorophylin, i e

"
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vegetables are boiled in an uncovered pan, the volagile o
medium, thus maintaining the water close to neutral,
maintained by keeping the lid on only until the water
been added and keeping the cooking time short.

The technique for boiling the ﬂavonoid—comaining vegetables is the reverse of that for
those containing chlorophyll. Both the anthocyanin and anthoxanthin pigments are
to be more desirable in an acidic than in an alkaline medj
retains the volatile organic acids and protects the pigments.

The pH of the water when boiling vegetables pigmented with carotenoids has litcle effect
on their color. From the perspective of color, there is no com
not using a lid on carotenoid-pigmented vegetables.

rganic acids will escape from the cooking
The desired chlorophyll pigment will be

returns to boiling after the vegetable has

considered
um. Thus, using a lid on the pan

pelling reason either for using or

Flavor

Although color will have a very strong influence on the acceptance of vegetables, other sensory
qualities of vegetables also play a role. Flavor and the related characteristic, aroma, are key
aspects of palatability. The aroma of onions cooking may be tempting to many, but the strong
odor of cabbage boiling may completely repel others. Aromas are important because they
contribute to the perceived flavor of a food, too. Vegetables with a strong aroma will also have a
strong flavor and may be rejected on that basis.

To help promote a desirable flavor, it is advisable to cover a pan when a mild-flavored
vegetable is being prepared. Conversely, do not use a cover when a strong-flavored vegetable is
being boiled so that the volatile flavoring compounds can escape from the product. Remember,
any odor escaping into the air is simply that much less odorant remaining to strengthen the
flavor of the finished product.

Anyone who has ever sampled the cooking water from boiled cabbage is well aware of the
solubility of some of the flavoring components. By using enough water to cover strong-flavored

vegetables with an excess of about 1/4 inch of water, the flavoring components will be diluted by sinigrin  Compound in
the leaching action of the cooking medium. This small excess will help to weaken the strong flavors the cabbage family that
of the various members of the cabbage family, thus promoting palatability. When mild-flavored ultimately is converted to

hydrogen sulfide, causing
an unpleasant flavor.

vegetables are being prepared, however, using just enough water to barely boil over the vegetable
will assure uniform boiling of the vegetable with a minimum
influence on losing flavoring compounds into the cooking water.

The length of cooking time has a distinct influence on
the flavors of certain key vegetables. The onion family, with
its intense, sulfur-containing flavoring components, will grow
increasingly mild with continued heating. This is because some
of the key flavoring compounds (including propionaldehyde,
hydrogen sulfide, and sulfur dioxide) are volatile and lost from
the vegetable. While a certain reduction in quantity of these
intense substances is helpful, excessive loss leads to uninteresting
flavors. The desired compromise can be achieved by cooking
onions for a moderate length of time without a cover.

In contrast to onions, the cabbage-like vegetables
develop intense flavors with extended cooking. Raw cabbage
contains sinigrin, a glycoside found in various members of
this family (Figure 5.19). In the presence of water and heat,
sinigrin is converted to allyl isothiocyanate and ultimately to
hydrogen sulfide, a strong and unpleasant-smelling compound.

The longer the cooking time, the greater is the production of Figure 5.19
hydrogen sulfide. By keeping cooking time short for.mclrglbersl Raw cabbage (right)
of the cabbage family, palatability will be increased significantly. y g e
For optimum flavor of cooked vegetables, you will need to decide (1) whether to glycoside that is converted

i iod should be. fide wh
se a lid or or i ded, and (3) how long the cooking perio : to hydrogen sulfide when
use a lid or not, (2) how much water is nee ree variables will yield significant dividends in the cabbage is boiled (left).

Appropriate decisions with regard to these th
Ppropriate decisions with reg Courtesy of Plycon Press.

preparation of highly pleasing cooked vegetables.
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PREPARATION PROCEDURES FOR FRESH

VEGETABLES

Preliminary Steps
For all fresh vegetables,
it washing them directly under a
scouring pad for scrubbing pota
; The quickest and most efficient w

. Fll l . l . ] l[ '
& . . . 9Y » (I { rtv i L
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careful washing is essential. Many V‘:H"‘-"’I"\ are cleansed vy by
stream of cold, running water, using a vegetable brygh o plas
toes or other vegetables with stubborn dirc ¢ linging to them,
ay of cleaning mud from the veins and convolutions of green
er and then slosh the leaves up and down vigomusly o

tic

| B ’ the drain. Then refill the sink wi;h frcsh(i co(:('i Will)llclrl-()lit;t:::[ 1'(1:1'1 (\&':: ).l,‘.”.l|.\,'\ll‘,:: lllll)llpl',l :)L(l :;m a.ni

e ! ' draining until the water remains clean and sedime he sin
# 5 : as the rignse water is drained. J I i a1l il '

e | Following washing, careful inspection of fresh produce to remove all blemishes provide

n an important quality control check. At this point, any necessary trimming, paring, and Cutting

& should be done judiciously. For example, corn on the cob ls.!)l(‘.lr.llt‘«i by removing the l'mskx and

¥ also the fine corn silks caught in the rows between kernels. Similarly, green beans are trimmed o

both ends to eliminate the very tough cellulosic arcas scaling off the ends of the pods. Practically
all fresh vegetables will need some judicious trimming to eliminate woody stalks, heavy, tough

B leaves, or other features that are not appropriate for human consumprion
4 Not all vegetables require extensive trimming prior to cooking. For instance, cabbage
| wedges should be cut so that enough of the core remains with cach picce 1o ensure that the
i | B wedge will remain intact during boiling. Beets are left whole, with the roor il attached and a
n i least an inch of the stem remaining. These precautions help to avoid dam. ring any of the cells
| : i
1| & | holding the anthocyanin pigments. :
| B | Paring can be done to remove the skins of potatoes, carrots, and a few other vegetables.
| o
| B | Use of a vegetable pecler helps to keep trimming losses to a minimum, although a paring knife
also is a convenient way of removing skins. To reduce oxidative losses of vitamins and also to
y g

avoid possible discoloration, paring should be done right before cooking the « getable,

Discoloration in some potatoes is caused by enzyme action causing formation of a
pigment called melanin from the amino acid tyrosine. This color change progresses througha
brownish pink finally to agray color. If potatoes have to stand after paring, discoloration can be
minimized by placing them in a bow] of water
from reaching the potatoes.
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VEGETABLES

TABLE 5.9

SUGGESTED TECHNIQUES FOR BoILING SELECTED FResH VEGETABLES

Reason to Cover

CHAPTER FIVE
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e’

RO

Vegetable Use of Cg"'_‘ff or Uncover Amount of Water Size of Piece (Br:iltl:)r;g rime
Artichoke, globe CoveredP® Steamwﬁ;;déd 3/4|n Whole 35-45
Asparagus Uncovered Green color Small® Stalks 47
Beans, green Uncovered Green color Small Whole 5-7
Beets Covered Mild flavor Small Whole 30
Broccoli Uncovered Green color, 2id Split stalk 4-6
strong flavor
Cabbage, green Uncovered Green color, Large® Wedge 4-6
strong flavor
Cabbage, red Uncovered Strong flavor Large Wedge 4-6
Carrots Covered Mild flavor Small Small, whole 5-8
Cauliflower Uncovered Strong flavor Large Whole flower 12-15
flowerets 6-8
Corn Covered Mild flavor Small Kernels 4-6
Corn on the cob Covered Mild flavor To cover Whole 4-7
Onions Uncovered Strong flavor Large Whole 12-17
Parsnips Uncovered Strong flavor Large Whole 20-40
Peas Uncovered Green color Small Whole 5-7
Potatoes Covered Mild flavor Small Whole 15-20
Spinach Covered to wilt, Green color Clings to leaves Leaves 3-5
then uncovered
Sweet potatoes Covered Mild flavor Small Whole 15-20
Tomatoes Covered Mild flavor None Whole 7-15

“Variation in cooking times depends on size and maturity of vegetables, as well as personal preference.
Chlorophyll turns olive green with or without a cover because of the long cooking time needed for artichokes, so cover is used to trap steam in the pan
to aid in retaining the flavor.
“Just enough water is used to bubble to the top of the vegetable when the water is boiling gently.
9Water to within 1/4 in. of flowers if broccoli is standing upright in water.

“Enough water is used to provide an extra 1/4 in. of water over the vegetable.

Some green vegetables may be less palatable when steamed than when boiled because
steaming requires a cover, which may result in an olive green color. Str<.)ng ﬂa{v.ors may b.e
intensified by steaming because the lid traps volatile flavoring components; in addition, there is
limited loss of soluble substances into the steam, as contrasted with the probable escape of these
flavors into the water when vegetables are boiled. .

Mild-flavored, sweet vegetables are well suited to steaming, whlch‘develops a tender, .yet
slightly crisp texture while retaining a desirable flavor. Table 5.10 outlines some appropriate

preparation techniques for many vegetables.

Simmering : . :
The high protein content and low moisture level in dried lc?gumcs necesstta:ite }sll.)ecc.lf;l pffe'plaratllon
techniques for these nutritious vegetables. Rehydration is necessary, an lt1 is 1;3d airly s 0\:11
process compared with the preparation of fresh vcgetables.. To pr.omolte. t }f r;lirs)t’ r:letl(;;la[aizn
softening of legumes, a soaking period (use of 1/8 tsp s.oda beln'g.opuon? )dlsftuzwed [l)) };n o
step. Either an overnight soaking period or a two-minute bodmghpeflo oin ik i;eeded .
of soaking in the same water can be used equally well to shorten t'le sxr(rier)c;f g,cas fissaes
tenderize the beans. The exceptions to this soaking period are lentils and split peas, y

7 less.
become tender when simply simmered for about an hour or
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Uty
;32255557'23 METHODS FOR PREPARING VARIOUS VEGETABLES
e ~ Boiled Steamed Broiled Baked  Fried _.,..S.vt..i.tfri'“‘d
Artichoke, globe X X il
Asparagus e X X
Beans, string - X X X
Beans, driedlima Simmered X
Beans, fresh lima X X
Beets X X X
Broccoli X X X X
Brussels sprodts X X
Cabbage, green X X i
Cabbage, red X X f
Carrots X X X i
Cauliflower X X i f
Celery X ;
Corn X X X
Eggplant ; " L
Mushrooms . X . i
Okra X
Onions X X X g ! !
Parsnips X X " '
Peas X X
Potatoes X X i . ;
Spinach X X I
Squash, acorn L
Squash, summer X X . ! {
Sweet potatoes X X i . |
Tomatoes X % " y ‘ ;
Zucchini X y . X f
Ordinari }
soluble B vitarlxll)i,nﬁ:il}:isn:?ni?';Cde il.l the water used to soak them so that the water
The recommended amount ofwa[[ Cfsoakmg water will be retained witl cooked beans.
beans. The anticipated fing] yield crf or soaking is a maximum of three « ips per cup of dried
WO to three cups after the & of cooked beans from 4 cup of the original beans is about
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should not be added before legumes are softened b

Yy simmering because of E e
that all acids will have on the softening of the pecti e e A

¢ substances and cellulose.

Broiling

Broiling is a direct heat method of preparing tender vegetables quickly. Tomatoes (cut in half)
and stuffed mushroom caps are two vegetables that can be broiled successfully. A few other
vegetables, such as boiling onions, are excellent when broiled if they have been parboiled first.
Parboiling almost to the point of tenderness prior to broiling ensures that the center of the

vegetable will be appropriately tender by the time the exterior becomes a pleasing, golden
brown color.

Baking or Oven Roasting

Baking and oven roasting are essentially the same dry heat method of heating food. However,
the usual preparation for baking is slightly different from oven roasting. Baked potatoes
have long been practically a national institution, but other vegetables, for instance winter
squash and eggplant, also are suitable for baking because their skins protect them from drying
excessively while baking. Preparation is simple—scrub thoroughly and bake until tender.
Roasting ears of corn are also well suited to baking. Many other vegetables, with the exception
of green vegetables, can be baked satisfactorily if they are placed in a covered casserole to help
keep them moist.

Temperatures for baking vegetables may range anywhere from 300° to 425°F (149°C
to 218°C), depending upon the other items that may be in the oven at the same time. Energy
conservation suggests that baking vegetables when some other menu item also is being baked
is good use of resources. Toaster ovens are useful for baking vegetables when they are the only
item to be baked.

Oven-roasted vegetable medleys are colorful and healthy menu items. Sweet peppers
of various colors, small new potatoes, carrots, eggplant slices, or other vegetables cut
into smaller (=1 in.) pieces are suitable for roasting. Parboiling of whole onions or other
large picces may be done to shorten the roasting time. After they have been brushed or
sprayed with olive or other oil and any desired seasonings, the vegetables are roasted at
400°F (204°C) or hotter and are stirred occasionally while roasting about an hour or until
tender. If necessary, vegetables can be removed from the pan as they become tender and are

pleasingly browned.

Frying

French-fried potatoes and onion rings are popular menu items despite the advice that Americans
should car less fat. The techniques used in frying vegetables can be geared toward keeping the
fac level of such items as low as possible when they are being prepared. The fat for deep-fat
frying should be at about 375°F (190.5°C) before the vegetables are placed in the fat. This tem-
perature is hot enough for rather fast cooking of the vegetable, but not so hot that the vegetab.le
burns on the exterior before it is soft in the center. With cooler temperatures, the vegetable will
absorb increasing amounts of oil as the cooking time is extended.

By placing small amounts of raw vegetable into the frying 'oil, the temPcraturc of the fat
will drop only slightly from the desired frying heat. Careful dramu'lg of the fried food and blot-
ting on paper towels before serving are also important ways of helping to keep the fat content of
deep-fat fried foods comparatively low. ; . _ .

Vegetables to be fried sometimes are dipped in a batter prior to frying, and someum}c;s ; -e()il
are blotted rather dry with paper towels and then dropped carefully mto'the hot fat. Frex.lc -frie
potatocs are always fried without batter, while dipping in bater before frying enl(;anccs otr)non rings
and such familiar Japanese tempura morsels as sliced sweet potatoes, carrots, an fgreen ca:s.amd

Shallow-fat frying of vegetables is done to a limited extent. Potatoels often are Spi;i o
in this way, with cottage fries and hash browns being two Oftl}e very popu a; TC?PCS' :
fat level is too shallow to check with a thermometer, the rule is to keep the fat from getting so

hot that it smokes.

CHAPTER FIVE
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Stir-Frying or Panning |
Stir-frying or panniqg, utilizing cuhu.;. wok o 4 ﬂ}'ing
pan, is a method of vegetable cookery [)(.)l.r()de i
Oriental cuisines (Figurc 5.20). A wok l‘(.'l.l(.‘s (‘m intenge
heat at the bottom of the bowl to cook [hu} sl.,CCS of the
vegetable very quickly in a ‘snmll‘ amount of oil, Ag g5,
as the vegetable slices brown 5]1;%!1!]'\'. ‘l]lc)’ are \pushed
up the side, where heat conduction \wl.] kc%.p Finisheg
portions warm while other slices are being fried i i
bottom. il |

One of the delights of stir-frying is that vegetables
despite their thin slices, maincain just a suggestion of
crispness. Another plus for this method of V.Cgcta.l)le
cookery is its speed. This not only saves I""‘l’-”éll“()l'\ I
but also helps to retain nutrients, 1 llu- “.”“,lmm““" of
the very short preparation time and the limited conug

with water results in good retention of vitamin C and
3 3 eI «d by the thin slices, Other
Aonibrlas her water-soluble nutrients in spite of the large surface area exposce ] il
- other T . e ain n chlorophyll-
il anfd beafnh dvantages of stir-frying are the fresh and vibrant green color maintained in ¢ phy
the a
sprouts are the first o G il
¢ ingredients being stir-fried containing vegetables and thelffcsb”ﬂz me sufficiently tender just with the heating that ocus
v 0, in a Thai recipe. Courtesy of Although many vegetables wi ; tl:]C(l) ) require additional time 1o achieve the desired
: ¢ ; i i | Some require . -
F‘ 110 Plycon Press while the slices are bemg browned s i 'l k, thick pieces may become too dark
g B haped texture. With extended frying in the intense heat of the wok, thick picce .
11 &N i - e i it Ycie . 1 preparing vege s
i’ g s t-)OWl-S i or even burn before the slices are done and the texture is sufficiently wender 1t PECPAting ™8
i BB pan developed in Asia for L ) s usual (i.e., with a small amount of salad oil, buter,
1 1B D that tenderize slowly, stir-frying is initiated as usual (i.c., with 2 small - ;
1 1R 0 stir-frying. T ever, the wok may be covered with a lid whenever
! B | Y | or margarine in the bottom of the wok). However, the wok - \ ] ol
o | B | ¢ ] j p Al 4 . nderize the slices.
A E | stirring is not being done, and just a little water added 1o form steam to help tende
1 w1
N |
1 IR Other Techniques
1 IR A 4 i Lt les comparatively
& £ Microwaving  Microwave ovens offer yet another means of preparing vegetables ¢ ””l' i
8 . . . . ¢ thar ¢ appen i
; quickly. One of the advantages of a microwave oven is the rapid cooking that can hapy {
i e 4 micro /¢ oven Ire-
Only small quantities are bcmg PrCParcd. Al(h()ll{-’,l‘l C()()k(‘l')' methods in the microwave ove ;
o 3 * 4 ’ P > wel or
quently include adding a small amouns of liquid and covering the vegetable with a paper to |
. . . 4 r sven e
other suitable Protection to trap moisture, the retention of the water-soluble vitamins (eve

elusive vitamin C and the B vitamins)
The texture of fresh vegetables ¢
more tenacious and chewy than is ¢ry

is good.

i . .n a bit
hat have been prepared in a microwave oven is often

i i | . ,cmlc
¢ of similar vegetables thar have been boiled. Some P .} |
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s undesirable, Others find the excellent color and flavor provide suffic
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- JUDGING POINT,

GETABLES

* Attractively cut .
* Pleasing, brig
* Texture tender
should be very soft)
* Flavor delicate,

T

a very high temperature, timing must be done carefully, for an error of 30 seconds can cause a
significant variation from the desired result in tenderizing the vegetable.

As soon as the desired time has elapsed, the pressure saucepan is removed from the heat and
is held under cool running water briefly to reduce the pressure inside before the pressure gauge is
removed and the lid opened. Strong-flavored and green vegetables are suited less well to pressure
saucepan cookery than are other vegetables, but many can be cooked successfully this way.

PREPARING CANNED AND FROZEN VEGETABLES
Canned Vegetables

Preparation of vegetables canned commercially is as simple as opening the can and heating
them to serving temperature in their own juice, or draining and using them cold in salads. The
canning process has cooked the vegetables completely. Reheating vegetables in a microwave
oven is done in a glass dish, with only enough of the liquid added to provide the juice desired in
serving (often only the liquid clinging to the vegetable as it is spooned from the can). No cover
is required for this brief period of microwaving unless a sauce, such as that on creamed corn, is
being heated with the vegetable.

Home-canned vegetables present the potential hazard of being a source of the toxin
produced by C. botulinum. Since this toxin can be fatal in even extremely small amounts,
home-canned vegerables should be boiled actively for at least 15 minutes before they are
even tasted. To use home-canned vegetables without following this precaution is to take a
risk that could result in death (Chapter 19). The sole exception to the rule of boiling for
15 minutes is tomatoes, for they are usually acidic enough that they do not favor growth of

C. botulinum spores.

Frozen Vegetables
Frozen vegetables have been blanched before freezing to inactivate enzymes that r.night cause blanching BoiIir.wg or
oxidative changes during frozen storage. This brief cooking period is enough to begin to soften steaming for a brief perIQd
the cell walls and shorten the subsequent cooking period required when the frozen vegetab.le tz :‘rr]ea:z\r/\ate enzymes prior
ultimately is cooked. Usually, the block of frozen vegetable is placed in a small amount. of b.011— 9-
ing water (ordinarily about half a cup of water for a 10-ounce portion.of vegetabl.c) and is b()llf':d
just until the vegetable is tender. Some frozen vegetables are packaged in bags designed to remain
sealed until after cooking. These should be prepared according to the dlr?ctlons on the package.
Alid can be used to help trap the steam for melting the upper portion of the frozen blo'ck.
Even green vegetables can be cooked from their frozen state to their serving temperature with
the pan covered because the oxidative enzymes that promote pheophytu.l .format‘locril .havel‘ti(eeln
inactivated by the prior blanching period. In addition, the very short boiling period is unlikely
to result in pheophytin being formed from chlorophy!l.
Microwaving works particularly well for preparing
softens during the heating process, the vegetables should b :
The texture of frozen vegetables heated in a microwave oven {
because the changes in the cell walls resulting from the blanc ing
of ice crystals during freezing usually result in adequate tenderizing,

cooking period in the microwave oven.

frozen vegetables. As the frozen block
¢ stirred to promote even heating.
s close to those that are boiled,
hing period and the formation
even with a fairly brief
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Figure 5.21

Basil is an herb that can

be used as a flavoring or a
garnish to add interest to veg-
etables. Courtesy of Plycon Press.

SUMMARY

.

ADDING INTEREST

Even when vegetables have been prepared petfecy
they may scem monotonous if nnly';f NAITOW rang,
vegetables is prepared, parn.cul.n'ly |f}<‘>nly one or gy,
preparation techniques are being used. The use of sauce;
seasonings, and spices can add considerable appeal
the vegetables in meals. Sauces thac are appropriate fy,
vegetables include lemon butter, hollandaise, bécham|
and mornay, as well as sweet-sour sauces, Imaginagiye
use of herbs is another way of accenting vegerables, Basi
(Figurc 52]), dl“. lll;u’i()l‘_un. mint, oregano, ChOPPCd
parsley, chopped chives, rosemary, sage, SAVOrY, taragey
(very sparingly), and thyme are some of the popular
herbs for vegerables.

Attractive and appetizing service of vegetables is

important to acceptance. Carcful draining before serving
{

is essential if a sauce is going to be added or if the vegetable will be served directly on (lu" main
dinner plate. Herbs may be stirred into the drained vegetable, along with the margarine or
butter, before serving. A squeeze of lemon juice stirred into the vegetable is another way of
adding a subtle flavor accent.

Vegetables often are classified according to the part of the plant
that is used as food, the resulting classifications being bulbs,
roots, tubers, leaves and stems, fruits, and seeds, Vegetables
have an outer covering, a vascular transport system, and pulp,
which is composed mostly of parenchyma cells. The structural
components of vegetables are primarily cellulose, hemicelly-
loses, and the pectic substances. Within the parenchyma cells,
starch is formed and stored in the plastids called leucoplasts,
carotenoid pigments in the chromoplasts, chlorophylls in the
chloroplasts, and flavonoid pigments, plus sugars, acids, and
salts, in the large portion of the cell, called the vacyole,

Vegetables are valuable sources of
are prepared and served in tempting ways,
contained in vegetables are many of the
provitamin A in the dark green, leafy,
and minerals. A few are also exe
important contribution of vegeta
which is useful in promoting intesting] motility,

T.h roughout the year, a wide range of fresh vegerabes can
be obtained in large supermarkets, Map

>

moisture loss in the home, A few, potatoes bein

example, should be stored about 10°F (6°C) bel
rcmpcm(urc L0 promote optimym qQuality Ietention, A¢ 60°F
(15.6°C), starch content of NON-Waxy potatoes req .y bi
thus promoting their excellen; performance fo; i ;lns igh,
ing, and frying. Waxy potatoes h bk
retain adequate amounts of suga
controlled to enable them 0 be y
modes, for boiling and in salads a
Considerable nutrients and
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Among the nutriens
Vitamins (particularly
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bles in the diet js their fiber,

eld ar this g

nd casseroles,
palatabilj

1y can be Jog; 5
of vegery "t ifeie

bles frop the farp

to the market and, ultimately, the family table, Temperature
control is vital to nutrient retention and the avoidance of
spoilage. Control of the moisture level in the surrounding
environment during storage also is important, The cye can be
a good guide to the selection of vegetables of high quality and
nutrient value,

Cookery techniques should be designed to optimize
color, flavor, toral palatability, and nutrient content. This
is a large order, bu appropriate decisions regarding the
amount of water to use in boiling, the use of a lid, and length
of cooking can be made. Green vegetables will retain their
chlorophyll rather than form pheophytin if the cooking time
is kept short and a lid is not used. A tiny bit of acid helps to
retain the desired color i (he flavonoids (anthoxanthins and
anthocyanins), by adding much acid will cause vegetables to
remain hard, Using a lid on 4 boiling vegerable helps 1o hold
in the natural organic acids. A minimum amount of water
10 just boil gyer a fresh vegetable and the use of a lid will
Promote optimum flavor i a mild-flavored vegetable, whereas
uncovering strong-flavored vegetable like cabbage helps ©
INcrease Palambi“(y hy W(‘.lkcmn,; the flavor. If cither ul](?f “rA
avor is improved without the lid, the cover should be left of
for maximuyp, palatabiliry.

In addition ¢, |mi|ing, vegetables can by I‘“P‘”"d by

it f
caming. Legumes are simmere
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STUDY QUESTIONS

VEGETABLES cHAPTER FIVE  [()§

1. Compare the cost and palatability of the following
vegetables in their fresh, frozen, and canned forms: corn,
peas, string beans, carrots, and potatoes. Which products
represent (a) the most economical choices and (b) the
greatest palatability?

2. Make a list of the various gourmet vegetables in the frozen
food section. What types of sauces or special ingredi-
ents are incorporated in these items? How does the cost
compare with the cost of the plain frozen vegetables?

3. What are some vegetables that are examples of each of the
pigment categories? What color changes may be anticipated

SELECTED REFERENCES

in each in the presence of acids and alkalis> How can
cookery technique influence the color of cooked vegetables?

4. Describe the techniques involved in cooking vegetables
by each of the following methods: boiling, stcaming,
broiling, baking, frying, stir-frying, microwaving, and
pressure cooking. Name at least one vegetable suitable for
each method.

5. Explain the use of a lid and the amount of water o be used
in boiling each of the following fresh vegetables: corn,
broccoli, onions, red cabbage, Brussels sprouts, spinach,
cauliflower, beets, carrots. Explain why you chose each.
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