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USE AND NUTRIENT COMPOSITION OF
TRADITIONAL NAVAJO FOODS
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Traditional foods of the Navajo were examined to determine the adequacy of their traditional diet.
Descriptive data on the traditional foods were collected during six months of anthropologicatl fieldwork.
Samples of 92 foods were analyzed for proximate composition, eight minerals, and some for two
vitamins. The present-day use of these foods was assessed by administering a modified food frequency
questionnaire to 86 Navajo women. Wild food plants were found to be infrequently used but nutritious,
some had exceptionally high concentrations of vitamin A. Corn foods were more frequently used and had
a high mineral content, especially when culinary ash was added. Sheep were often home-butchered, and
most parts still consumed. The results suggested that the Navajo would have been able to meet their
nutritional requirements with traditional foods if sufficient amounts and proportions were consumed, and
that increased use of some of the traditional foods today could mean improved nutrient intakes.

KEY WORDS: Navajo Indians, native foods, Native American diet, wild foods, nutrient composition,
minerals, vitamins, Indian corn, ethnoscience, Navajo diet.

INTRODUCTION

It is commonly thought that the diets of pre-Columbian American Indians were
fairly well balanced and composed of nutritious foods. This is difficult to test,
because traditional diets are seldom consumed by Native Americans today, except
by some of the elderly. Instead, the diets of many Native Americans are composed
primarily of modern refined foods, and there is widespread use of high-calorie low-
nutrient foods such as potato chips and soft drinks. These dietary patterns may be
related to the high incidence of modern-day health disorders among Native Ameri-
%I}is’ such as obesity, diabetes and dental caries (Task Force on Indian Health,
6).

The Navajo Indians of southwestern United States are typical examples of this
phenomenon. Like most other Native American groups, the Navajo suffer from
high rates of adult obesity and diabetes, infant mortality and high-risk pregnancies,
alcoholism, poor dental health and early adult death (W.L.C., 1980; Navajo Area
Indian Health Service, 1982). Certain vitamin and mineral deficiencies have been
reported among some Navajo (Butte, Calloway and van Duzen, 1981), and their
modern diet may be related to many of their current health problems.

The diet of the Navajo has changed dramatically since pre-Columbian times.
Archeological data suggest that the diet consisted only of wild plants and animals

323



324 W.S. WOLFE, C.W. WEBER AND K.D ARVISO

until around the thirteenth century, when the Navajo, an Athabaskan tribe origi-
nally from the north, migrated into the southwest and learned to farm from their
new Pueblo neighbors, Corn became a major staple in the diet. A few centuries
after this, the Spanish entering the area brought with them sheep and cattle, and the
Navajo became herders (and consumers of mutton and beef) while still continuing
tlo9 %r)m part-time. They also continued to hunt and gather to some extent (Downs,

Today, the Navajo Nation numbers over 151,000 tribal members and is the
largest Native American tribe in the U.S., both in population number and in land
area (Downs, 1972). The 27,000-square-mile reservation is located in parts of
Anzopa, New Mexico and Utah. The reservation land is harsh and dry, lying at
elevations between 5,000 and 10,000 feet, and is sparsely settled.

In recent decades, many processed foods have been introduced into the diet as a
resu}t of government rationing, food distribution programs and the growth of
tra('h.ng posts and foods stores throughout the reservation (Darby et al, 1956;
Reisinger, Rogers and Johnson, 1969). Although mutton still appears to be
- frequently consumed, and some home-cultivated foods are also eaten, in general,
tradltlona‘l foods appear to be used infrequently in the contemporary Navajo diet.
Few studies have been conducted to document this, although one study in 1972
showed that only 47 % of 281 Navajo households used one native food “occasion-
ally” (Alford and Nance, 1976).

The nutritional implications of the declining use of traditional foods have not
been adequately assessed. This is largely due to the limited information available
both on the extent of consumption of Navajo foods and on the nutritional value of
thes<; foods. In an early study, 66 samples of foods from the Navajo daily diet were
nutritionally analyzed, but only for moisture, fat, nitrogen and energy content
(Carpenter and Steggerda, 1939; Steggerda and Eckardt, 1941). The preparations
. and uses of these foods were also examined, but it is difficult to identify some of the
foods, becaus:e no Navajo or scientific names were recorded. Some Navajo food
names were finally recorded by Bailey in 1940 in a detailed anthropological study
of Navajo foods and methods of cooking (Bailey, 1940). Several other studies have
described some of the wild foods used by the Navajo (Darby er a/, 1956; Elmore,
1‘935; Undgrhlll, 1953; Lacy, 1978;' Lacy, 1979%). Recently the nutrient composi-
tion of traditional ﬂopi foods was determined (Kuhnlein, Calloway, and Harland,
| 1979; Calloway, Giauque and Costa, 1974), and some of these foods are similar 10

those of the Navajo.

In 1973, at the request of members of the Navajo Nation, Niesen and Sheehan*
of the University of Arizona studied Navajo interest in, and use of, native foods to
ascertain whether a large scale nutrient analysis of the foods was justified. Facili-
tated by the director of the Navajo Food and Nutrition Services, the authors found
much interest in the traditional foods and concluded that a larger study was needed
and wanted.

Funding for such a project was finally obtained by the tribe in 1980, and the
present study was undertaken to determine the nutritional value of the traditional

"L acy, B. (1978). Nanise: A Navajo Field Guide to 100 Reservation Species. Navajo Health Authority
Ethnobotany Project.

*Légy, B. (1979). Food That Grows on Earth. Printed notes to slide presentation, Navajo Health
Authority Ethnobotany Project.

'Niesen, A.C., ar_lq E.T. Shechan. (1973). Analysis of Native Navajo Foods. Unpublished research
paper, Dept. of Nutrition and Food Science, University of Arizona, Tucson.

i —— i ——— ————  po——
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Navajo foods and to record knowledge of food preparations and beliefs before they
are forgotten. The nutrient composition of many of the traditional foods still
obtainable today is presented here, along with an assessment of their frequency of
use.

METHODOLOGY

Ethnographic Data Collection

Ethnoscientific methods were used to collect initial descriptive information on the
use and preparation of traditional Navajo foods. This was done during six months
of anthropological fieldwork on the reservation in 1979 and 1980. Formal, tape-
recorded interviews, as well as informal interviews, were conducted with Navajo
women knowledgeable about traditional ways. Participant observation (anthro-
pologically studying a phenomenon through participation in it} was also used,
especially in the preparation of some of the foods. The ethnographic data collection
was continued in the summers of 1981 and 1982, when samples of the foods were
collected for nutrient analysis. For most of the foods collected, the preparation was
observed, recipes were recorded and weight/volume equivalents of typical portion
sizes were estimated by one of the authors.

Navajo names of the foods were tape-recorded and transcribed using the current
phonetic Navajo alphabet. The spelling of these names was checked and corrected
by William Morgan, Sr., co-author of the 1976 Navajo language dictionary (Young
and Morgan, 1976), according to the pronunciations provided by two Navajo
women familiar with the traditional foods. Scientific names of wild food plants were
taken from published ethnobotanies of the Navajo (Elmore, 1935) and other litera-
ture on their foods (Bailey, 1940; Underhill, 1953; Lacy, 1978; Lacy, 1979,‘see
footnotes on previous page; Harrington, 1976); Navajo and English names, slides
and drawings from these sources were matched with names and actual samples col-
lected in the present study to ascribe the appropriate scientific names to the plants.
Some degree of error may have been introduced here, as the plants were not
checked by a botanist; and in some cases only the genus, and not the exact species,
could be assigned to a given sample.

Data on the present-day use of the traditional foods were gathered in 1982 from
86 Navajo women of varying ages by using a modified food frequency ques-
tionnaire. This contained a list of fourteen traditional foods identified in the
ethnographic fieldwork as being relatively common or at least widely known. The
women were asked to self-report the frequency (daily, weekly, monthly, yearly or
never) with which they used each food.

Food Sample Collection

It was not possible, due to seasonal, time and budget constraints, to collect samples
of all the traditional Navajo foods identified in the ethnographic data (Wolfe,
1981), or preparational variations or duplicate samples from many different cooks
or areas; nonetheless, samples of a wide variety of foods were obtained. Samples of

"Wolfe, W.S. (1981). Navajo Foods and Foodways: Cultural and Nutritional Changes with Accultu-
ration. Unpublished Senior Honors Thesis, Dept. of Anthropology, Northwestern University, Evanston,
IL.
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92 traditional Navajo foods were collected, some being preparational variations of
the same food, These were thought to represent the most commonly consumed and
available of the traditional foods. Some wild foods were not collected because the
Navijo women could not locate them.

‘The foods were collected and prepared by Navajo women knowledgeable about
traditional cooking methods. Fresh samples were frozen immediately after prepara-
tion and transported frozen by car or air to the laboratories for analysis. Foods
preserved by the traditional method of drying were collected and transported in
clean plastic containers.

Laboratory Analyses

Proximate and mineral analyses. Food samples were lyophilized upon arrival at
the lab, and their moisture content determined. Each was then ground into a homo-
genous sample and analyzed in triplicate. If variability was above the laboratory
standard for a given nutrient, the analysis was repeated.

The 92 samples were analyzed for proximate composition by the following
AOAC procedures (1980): crude protein by the Kjeldahl nitrogen determination
method; crude fat by the Goldfisch hexane extraction method; ash by use of an
clectric muffle furnace at 600° C; and crude fiber and lignin by the acid-detergent
method of Van Soest (1963). Carbohydrate was determined by difference, and
energy content was calculated from the total proximate composition.

Each sample was analyzed for eight minerals. Iron, calcium, magnesium, zinc,
copper, sadium and potassium were determined by flame atomic absorption spectro-
photometry; phosphorus was determined by the method of Koenig and Johnson
(1942). Food samples were dry ashed in a muffle furnace at 450° C for 12 hours.
The resultant ash was dissolved in 5% HC/ and diluted to appropriate volumes.
Lanthanum oxide was added to the samples of the magnesium and calcium to
delete interference from other elements (Vaughan, Weber and Kemberling, 1979).
All glassware used for mineral analysis was acid washed, and standard curves were
run daily with all mineral determinations.

Vitammin analyses.  The vitamin A activities of 39 food samples were determined
by analysis for total carotene content using official AOAC methods (1980),
43.014-017 for fresh samples and 43.018-023 for dried. Retinol Equivalents (RE)
of vitamin A were calculated on the basis of 1 RE = 6 pg of f-carotene, assuming
the total carotene data was composed only of B-carotene. Thirteen food samples
were analyzed for ascorbic acid (vitamin C) content using the dichloroindophenol
method for the AOAC (1980), 43.056-060, modified by electromagnetic endpoint
detection.

RESULTS AND DISCUSSION

The names of each of the 92 Navajo foods examined in this study are listed in Table
1. Many of the foods are known by more than one English or Navajo name, in
which case only the more commonly used names are presented. The ingredients,
preparations and estimated typical serving sizes (in household measures and in
grams) of each food are also presented in this table.
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Names and descriptions of traditional Navajo foods analyzed.

TABLE

~d

English and
saientific names

Nuvajo name

Ingredients and
preparation

Typrcal serving
Houschold measuite

Blue corn mush
With avh

Plan
(no ash)

trozen
("Navajo ice
tream’™)

Blue dumplings

Blue bread.
shaped

Blue mush tamale

("Mickey Mouse™)

Nivajo pancake
Vanation |

Variation 2

Kneel-down bread
Fresh

Dried

With blood
(Navajo
tamale)

Navajo cake
Fresh

Dried

la.

Taa'niit
(Gad bib)

Toschehiin
(Gad adin)

Dabh yistin

K'ineeshbizhii
(Naaddg’ ak’aan)

Badh doott "izhi

Be'estt oni

Abe’bee neezmasi
naaddg’ ak'aan
bee alyaaigii
Abe’bee neezmasi
ak'aan figaai

bee alyaafgii

Nitsidigo'i
Nitsidigo'i
shd§ ' nii'mil

Dit Nitsidigo'i

Yilkaad)
(or alkgad)

Yilkagd)
(or alk§4d)
shgg'niiti’

Breads and Mushes

Blue corn flour
ash, water

Botled

Blue corn flour
water

Boiled

Blue com flour
ash, water

Boiled, frozen

Blue corn flour
ash, water

Made into balls,
boiled

Blue corn flour
ash, water

Blue corn flour
ash, water

Wrapped in husks,
boiled

Blue corn flour
evap. milk

Griddled

Blue corn flour
white wheat flour
whole milk

Griddled

Fresh Indian corn
Ground, wrapped and
baked in husks
Asabove
Dried in pieces
(Soaked to eat)
Ground fresh comn
sheep blood, fat
Wrapped and

baked in husks

Yellow corn flour
(parched)
brown sugar
wheat sprouts
(dried and ground)
Baked in pitin ground
As above
Dried in pieces
(Soak in milk to eat)

I cup

Icup

1 cup

I cup

I picce.
47 diam.
x /0
inhudk
X1
x1/°

2 cakes

4/ diam.

2 cakes

) /;‘ diam.

1 inhu<k
3Fxs54”

/, cup dry

1inhuk
A6

1 picce
33
x 1/

/; cup.
dried

Jdu

244

244

a7

136

70

126

N

HIN

6h

110

66

Weight (pma)
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TABLE I continued

Baked Stuffed
Squash Blossoms
Variation 1 Naayizi Blue corn flour 2 medium 146
bit4’iitsohi whole milk
Boiled into mush,
blossoms filled,
baked
Variation 2 Naayizi Blue corn flour 2 medium 146
bita’iitsohi white wheat flour
whole milk
Baked as above
Navajo Fry Bread
Plain Dah diniilghaazh White wheat flour 1 piece 90
baking powder, 5" diam.
salt, warm water
Dough flattened thin,
deep-fat fried
With powdered Dah diniilghaazh White wheat flour 1 piece 90
milk abe’ dibahi bit baking powder, 5" diam.
dlyaa salt, powdered
milk, warm water
Fried as above
W.ith powdered Dah dinfilghaazh White wheat flour 1 piece 90
milk and dehyd- abe’dibahi d66 baking powder, 5" diam.
rated egg mix ayeezhii dibahi salt, powdered
bit dlyaa milk, dehydrated
egg mix
warm water
Fried as above
Flour tortilla Néneeskaadi White wheat flour 1 piece 75
baking powder, 6" diam.
salt, warm water
Dough flattened thin
Griddled
Lb. Other Corn Products
"
) round finely dry
Blue Indian Naad44’ dootfizhi  Dried raw corn i cu &
com flour, nazt’é Ground finel d2 "
parched parched ¥ i
Blc\frrlxnl?e?:els dried Naad4g’ dootizhi  Dried raw corn kernels ¥, cup 65
i ’ Unground dry kernels
Hominy corn
Plain Haniigaii White Indian corn 1 cup 285
Kernels dried raw, cooked
. boiled
With ash Hanifgaii gad White Indian corn 1 cup 191
bit shibéezhgo Kernels dried raw, cooked
boiled in ash-water,
. . rinsed
“;l(t)l(li baking Hanfigaii bit White Indian corn 1 cup 228
a Clini Kernels dried raw, cooked
fitsoofgif bit boiled in bkng.
dlyaa soda-water, rinsed

e — o — — ——— e —— | | | T M | o r———
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Hominy corn

From steamed
corn

Steamed corn,
dried

Roast corn,
dried

Parched corn,
yellow

“Coffee creamers”
Steamed corn

Navajo cake

Cornssilk,
dry

Wild celery

(Cymopterus spp.)
dried

Wild onion (Alium

cernuum) and Wild

Celery (Cymopterus

spp.), dried

Wild celery and

onion soup

Navajo spinach

or Beeweed

(Cleome serulatum)
Fresh

Dried
(western
reservation)
Dried
(castern
reservation)

Lee’shibéézh shdd’
niilch’il d66
nazhbéezhgo
Lee’shibéézh
shd4’niiich’il

Naaddd’ ditiéé’
sit’'é déé yilzhéo’-
go sh4d’ niilch’il
Naad4 éftsoii

sit’é

Lee'shibéézh
ts’4atbai

Yilkaad (or akkaad)
ts’aatbai

Naad4d4§’ bitsiigha’
ndaaltsaii

Aza’aleeh
naaltsaii

TY¥ohchin d66
aza’aleeh
naaltsaii

Aza’aleeh d66

tYohchin
bii’ool’éél

Waa’ shibéezhgo

Waa’ shibéezh d66
shdd’ niit}éé’

Waa’ shibéezh d66
sh§g’ niitléé’

Pigweed (Amaranthus

retroflexus)
Fresh

Dried
Prostrate pigweed

(Amaranthus
blitoides), fresh

TI'ohdeisk’idii
shibéezhgo
Tt ohdeisk’idit

ndaltsaii

Naazkaadii

Dried steamed corn
(below)
Kernels boiled
Fresh ears of corn
Steamed overnight,
dried,
kernels removed
Fresh ears of corn
Roasted, dried,
kernels removed
Yellow Indian corn
Kernels dried raw,
parched whole

Dried steamed corn
Ground finely

Dried Navajo cake
Ground finely

Silk from Indian corn

Dried (eaten as cereal)

Lc. Wild Greens

Leaves
Sun-dried

Small onion bulbs
celery leaves
Sun-dried together

Dried wild celery
dried wild onion
blue corn flour, fat

Boiled in water

Leaves

Rinsed, boiled

Leaves

Rinsed, boiled,
dried in clumps

Leaves

Rinsed, boiled
dried in clumps

Leaves
Blanched
Leaves
Blanched,
dried in clumps

Leaves
Boiled 10 minutes

1cup
cooked

Y, cup
dry kernels
', cup
dry kernels

I/z cup
kernels
1 tbsp.
1 tbsp.
1cup,
dry

1 tbsp.

1 tbsp.

Not determined

'y cup

cooked

Y, cup
dry

/s cup
dry

Y, cup

cooked

Y, cup
dry

%, cup
cooked

230

100*

100*

59+

10

10

12

100

15

15

115

15

115
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TABLE | continued

Wolfberry (Lycium

pallidum)
Fresh
Dried,
plain

Dried,
with clay

Squaw or wax
currant ( Ribes
cereum), fresh
Sumac or sour
berry (Rhus
trilobata)

Fresh

Dried

Pudding
(from fresh -
berries)

Juniper or cedar
berry (Juniperus

monosperma), dried

“Desert Yucca
(Y. angustissima)
Fresh '

Dried

Navajo banana
Of mountain

Yucca (Y. baceatay

Dried

Tumble mustard
(Descurainia or
Sisymbrium spp.)

Pinyon nuts
(Pinus edulis)

I.d Wild Berries and Fruits

Haasch'ééd3g
shibéezhgo
sh33’ nutlés’
Haaschchéédi§y’
dleesh bitgo

K'infjit'ahi

Tstlchin
Tsiitchin
naaltsan

Tsirtchin
tdshehiin

Gad bididze
shibéézh doo
naaltsan

Hashk aan sit’¢ego

(dootsha)

Hashk’aan shjj’
niilgizh (dootaho)

Neesdoig

K'oste'

Neeshch'if

le

Berries rinsed

Berries

Boiled,
sun-dried

Dried bernies
Rebotled, mixed with
special clay

Bernies
Rinswed

Berres nnsed

Bernes

Rinsed. sun-dried
whole

Juiee of bouled berries
white wheat flour
sugar

Botled unul thickened

Berries

Sun-dricd whole

(Boiled to caty

Fleshy frut
Baked. peeled and
cored.
pulp mashed
Fleshy frunt
Peeled and cored,
shiced, sun-dned
Pulp of fleshy fruit
Boiled, ground up,
partly dried,
molded into roll
on stick, dricd

Wield Nuts and Seeds

Tiny seeds removed

from pods of dry
plants

{Ground and added to
corn breads to eat)
Nuts

Roasted in shell

(shell not eaten)

.eup
I thyp.
dry

.cup

-cup

cup
cup

N Cup

.eup
dry

Scup
(1 fruat)

Seup
(1 fruit)
1 roll

27 ham.
X 47 long

seup

Yy eup
with shells

66
8

67

66

PR
ARy

t2
‘n

20

50

0

80

kY]

70
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Dried squashes

{Cucurbita spp.)
Yellow
crooked neck

Yellow
White scallop
Zucchini

Squash blossom
soup
Squash seeds

Cantaloupe,
Dried

Watermelon,
Dried

Goat milk
Navajo tea

(Thelesperma spp)

Long variety

Short variety

Mormon tea
(Ephedraspp.)

Clay
White
Grey
Ash
Cedar or
Juniper
(Juniperus
monosperma)
Tumbleweed
(Salsola spp)

Greasewood

Salt
Native Rock
Zuni Lake

Lf. Cultivated Squashes and Melons

Nuayin
nahincest'yyr
Nuayizi
nahincest’§iz

Naayizf nihinces-

U'§jz (hgaafgii)
Nauyisi yizhi
nahineest’§gz

tsohi bitool’éél
Naayizf bik'¢o”

sit'é
Ta'neesk'ang
nihincest'§jz

Ch'é¢éhjiviian

nihceshgizhgo
shid ni'nil

T¥izi ibe’
Ch'il aliwéhé
nincerfpfi

Ch'il ahwéhé
st {xfpfi

Troh'azthn

Dicesh tignaf
Dicesh hibihi

Gad bileesheh'ih

Ch'ildeenind
hileesheh'ily

Diwozhii
hileesheh'ib

T a4 ashijhii
T ad dshijhit

lg

Lh.

(All boiled to eat)

Pecled, shiced,
blanched, dried
Peeled, sliced,
dried
Peeled, sliced,
blanched, dried
Sliced,
dried
Squash blassoms
Dricd, boiled in water
Sceds roasted,
salted
Pecled, sliced,
sun-dned
(Boiled to eat)
Peeled,
sliced thinly,
dricd

Traditional Beverages

Fresh milk

Stems and flowers

Dricd in bundles,
boiled tn water

Stems and flowers

Dricd in loose form,
boiled in water

Stems

Dricd in loose form,
bailed in water

Clay, Ashes, Salts

Dry clay, moistened
Dry clay, moistencd

Green branches
Set alight on grill,
ash collected,

sifted

Dry plants

Set alight on grill,
ash collected.
sifted

Dry woody branches

Set alight on grill,
ash collected,
sifted

Rock salt crystals
Powdery white lumps

7. cup
dry
Y. cup
dry

'/ cup
dry

/. cup

/s cup

2 strips

10°x1°

A

1 cup

1 thsp.
1 thsp.

1 thsp,

1 thsp.

1 thsp.

10

10

10

225

32

60

184

23
23

8

FN ¢
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TABLE I continued

Li. Meat: Mutton

Combination dishes

Mutton stew Dibé bits{’ Mutton, potato, — —
shibéézh onion, catrot,
celery, green chile
pepper
Boiled in water
Blood sausage Dibé bidit Sheep blood, fat — —
shibéézh mutton, potato
corn meal, spices
Poured into stomach,
tied, boiled
Intestines, Dibé bich’if’ Rinsed, one piece 1" diam. 141
Roasted sit’é coiled around X 10"
other, roasted
Liver Dibé bizid
Roasted sit’é Roasted fresh 1 liver 446
Boiled shibéézh Boiled fresh 1 liver 309
Heart Dibé
bijéidishjooli
Roasted sit’é Roasted fresh 1 heart 139
Boiled shibéézh Boiled fresh 1 heart 183
Kidney, Dib¢ bitsg’ Roasted fresh 1 kidney 76
Roasted ashk’azhi sit’é
Lungs Dibé bijéiyilzolii
Roasted sit’é Roasted fresh 1 lung 126
Boiled shibéézh Boiled fresh 1 lung 97
Esophagus Dibé bizagi
Roasted sit’é Roasted fresh 1 esophagus 97
Boiled shibé€zh Boiled fresh 1 esophagus 157
Feet, Dibé bikee’ Skinned, roasted, Meat from 15
Roasted sit’é meat removed 1 foot
Skin, Dibé kagi Wool removed, 1 strip 86
Roasted sité skin cut in strips 8" X V"
roasted A
Head, baked
Brain dibé bitsiighay’ Baked in head 1 brain 98
Tongue Dibé bitsoo’ Baked in head 1 tongue 112
Eyes Dibé binad’ Baked in head 1 eye 28
Ears Dibé bijaa’ Baked in head 1ear 37
Other meat Dibé bitsiits’iin Baked in head Meat from 171
baah ats{ fgil 1 head

*Variations are due to differing methods of preparation. For example, steaming before drying shrinks
the kernels, while parching after drying enlarges the kernels.

Corn Foods

Many traditional dishes contain Indian corn, a type of cultivated field corn (Zed
mays). Blue, yellow and white corn are the varieties most commonly used. Other
colors of corn, such as red or striped red and yellow, are mostly used ceremonially.

Blue corn, with its dark blue-black kernels, seems to be the most popular type of
Indian corn used in the traditional corn breads and mushes. Exceptions are kneel-
down bread, which is made from fresh young Indian corn of any color, and Navajo
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cake, which is always made from yellow or white corn flour.

Most of the blue corn foods also contain culinary ash which is mixed with boiling
water and added, after straining, to the blue corn flour “to make it blue.” Dry blue
corn flour is a grey-blue color but turns pink when boiling water (without ash) is
added. Blue corn contains an anthocyanin pigment that turns a distinct greenish-
blue color in the alkaline medium created by the ash (Calloway, Giauque and
Costa, 1974). Some Navajo women commented that the ash also makes the corn
dish taste better. Plain blue corn mush, prepared without ash, is generally given
only to infants, the sick and the elderly. Frozen blue mush, today called “Navajo ice
cream” by some, was traditionally made only in the winter months, when it was
frozen by placing it outside on top of the hogan' overnight. A few “red ashes” or
hot coals were placed on the center of the mush to keep bad spirits away during the
night.

Blue dumplings, blue bread and blue mush tamales are also made from blue corn
flour and ash. Navajo pancake and baked stuffed squash blossoms are made from
blue corn flour and milk, without the addition of ash, and with or without the addi-
tion of white wheat flour. Although the pancake is still commonly served, the
squash blossoms are not.

Kneel-down bread, made with fresh corn, is prepared frequently in late summer
when the corn ripens and is popular among both children and adults. Navajo cake,
most commonly prepared as part of the traditional girls’ puberty ceremony, is infre-
quently prepared today, partly because of all the work involved and partly because
fewer complete puberty ceremonies are being performed. Ground dried wheat
sprouts are used to sweeten the cake, although sometimes brown sugar is added as
well. In the past, the cake was reportedly sweetened by having children suck on
corn meal and then spit it into the batter. The resulting product was sweet, presum-
ably due to the action of salivary amylase. Navajo fry bread and flour tortilla are the
most commonly consumed types of bread today. These breads are considered tradi-
tional by the Navajo although they have only been consumed in their present forms
since the introduction of wheat flour by white traders.

Other corn products that were collected for the analysis included various kinds
of Indian corn meal, which are often parched before use to enhance their flavor,
some corn “coffee creamers” or finely ground corn used in coffee, and dried corn
silk, which is eaten like cold cereal by some Navajo families. Two major kinds of
hominy corn are prepared by the Navajos. Hominy made from dried uncooked
corn kernels is traditionally boiled in ash-water to help soften the corn, but some
Navajo cooks have begun to replace the ash with baking soda. Hominy is also made
by boiling dried corn that has been steamed or roasted before drying. This steamed
or roasted corn hominy does not require a softening agent such as ash because the
corn has been cooked before drying and takes less time to soften upon boiling.

Wild Food Plants

Although many of the traditional breads, mushes and corn products just discussed
were found to be part of the daily diets of many Navajo (Wolfe, 1984)}, wild food
plants are much less frequently consumed. Wild celery ( Cymopterus spp.) and wild

'A hogan is a traditional Navajo house.
] *Wolfe, W.S. (1984). An Ethnographic and Nutritional Investigation of Navajo Indian Foodways,
Dietary Patterns, and Nutritional Status. M.S. Thesis, Cornell University, Ithaca, NY.
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onion (Alium cernuum) are traditionally used as flavoring agents, often dried
together and later made into a soup. Several types of Navajo ‘“‘spinach” (Cleome
serulatum, Amaranthus retroflexus and A. blitoides) are gathered in spring and early
summer. The small leaves of these plants are removed. Then they are boiled for
immediate consumption or boiled, dried in clumps and stored to be eaten during
the winter months, at which time they are reboiled to soften them.

Several wild berries and fruits are still gathered by some. One of these is a bright
orange berry (Lycium pallidum) commonly called wolfberry in English, although
its Navajo name translates literally as “food of the gods.” Wolfberry is reported by
Navajo informants to be toxic unless mixed with special clay found at the bottom of
certain mesas or in the banks of certain lakes on the reservation. Fresh or dried
wolfberries are boiled, mixed with a small amount of clay and eaten plain or on
bread like a jam.

Squaw or wax currents (Ribes cereum) are similar to cultivated currants and are
usually eaten fresh. Sumac or sour berries (Rhus trilobata) are popular and are still
gathered by many. Sometimes they are eaten plain, but usually they are boiled and
the resulting juice is mixed with flour and sugar and cooked to make a pudding.

- The fleshy fruits of two species of Yucca are sometimes gathered and eaten. The
fruit of the “desert Yucca” (Y. angustissima), which is bland, is baked and the pulp
eaten like a potato. The fruit of the mountain variety (Y. baccata), called “Navajo

‘banana” because of its sweet flavor, is eaten fresh like a banana or is boiled, formed
into sticky rolls and dried for later use.

Few wild nuts or seeds are still being gathered, with the exception of the pinyon
‘nut, which many Navajo gather every fall to be eaten or sold. Tumble- or tansy-
“mustard plants ( Descurainia spp.) are still plentiful on the reservation, but the seeds
‘are tiny and require a lot of work for very little food. The seeds have to be separ-

ated from the small pods and ground; then they are mixed with other flours and
made into bread.

Cultivated Squashes and Melons

Squashes and melons are still cultivated by many Navajo families. The traditionally-
dried forms of these were included in the analyses because they were classified as
traditional foods by the Navajo women involved with the study. Summer squashes
are sliced thinly (peeled or unpeeled) and placed on a screen in the sun to be dried.
Larger winter squashes are dried by cutting the meat into long spiral strips which
are hung in the open air to dry. Cantaloupe and watermelon are traditionally sun-
dried in the same way as summer squash. The dried squashes and melons can be
stored until needed, when they are prepared by boiling them briefly.

< Other parts of the squash plant are also eaten. Squash blossoms are sometimes
used fresh or dry to make a soup or are used to make baked stuffed squash blos-
soms (see “Corn Foods™). Squash seeds are roasted and eaten.

Traditional Beverages

Traditional beverages used by the Navajo include goat’s milk and three kinds of
wild tea. Goat’s milk is not used regularly by many families on the reservation
today, although it was used frequently in the past (Darby ef al, 1956). Two species
of ““Navajo tea” ( Thelasperma spp.) are still gathered by many and are often dried
for year-round use. The third kind of tea, Mormon tea (Ephedra spp.), is widely
available, but is seldom gathered because its taste is not well-liked.
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Culinary Ashes and Salts

Of the three major types of plants used to make the culinary ashes listed, juniper
(Juniperus monosperma, commonly called “cedar”) branches are the most fre-
quently used. Green juniper branches are gathered, placed on a grill or screen-and
set alight. The ash is collected in a pan placed underneath. Ash is made in a similar
fashion from dried tumbleweed or greasewood. , o
Two types of native salts were examined in this study, although neither is com-
monly used today. One is a sample of rock salt crystals collected from a woman
living in the western part of the reservation who said that her grandparent_s used to
use it for salt and that it was probably from the Grand Canyon. The other is a white
powdery salt from Zuni Lake. : !

Sheep

Sheep are home-butchered by many Navajo families, and usually almost all edible
parts are eaten. The organs are usually consumed immediately after butchering,
being roasted over an open fire. Some Navajos said that the reason the organs are
caten immediately is that they do not store well. The feet and skin are no longer
commonly eaten, but the head is often baked and its various parts consumed. The
larger pieces of meat are usually made into mutton stew or roasted and are oftqp
kept for later use. The blood is sometimes made into blood sausage. T

Nutrient Analyses

The results of the proximate, mineral and vitamin analyses for the foods just _
described are presented in Table II. The Navajo foods that were analyzed contained -
a broad spectrum of nutrients and most appeared to be nutritious. Highlights of the
results are given below.

Corn foods. Many of the traditional corn breads and mushes were higher'in fiber
content than the more highly processed white breads purchased today. Fiber has
recently been suggested to help in the dietary control of diabetes, a common health
problem among Navajos, and also in the prevention of diseases such as colon
cancer (Goodhart and Shils, 1980). Fiber in wholemeal corn contains phytates,
however, which can bind certain minerals and make them unavailable for absorp-
tion. On the other hand, the Navajo tradition of adding culinary ash, which has a
high concentration of essential minerals, to these high-fiber corn foods may offset
the mineral-binding effect of the phytates. Corn breads and mushes to which
ash was added had a much higher calcium, potassium and magnesium content, and
somewhat higher concentration of iron and zinc, than those made without ash.
Except for phosphorus, which was present in lower concentrations, all nutrient
levels in the Navajo cornmeals were comparable to those found by Kuhnlein, Callo-
way and Harland (1979) in Hopi cornmeals.

Hominy corn boiled in water to which Juniper ash was added as a softening
agent was also higher in mineral content than that cooked in plain water, without
ash. Calloway, Giauque and Costa (1974) found similar results when they com-
pared Hopi hominy made with bean-pod ash to a water-cooked control sample of
Hopi dry white corn. Both the Navajo and the Hopi ash hominies had a higher
calcium, magnesium, phosophorus, iron, zinc and copper content than their respec-
tive water-controls. Potassium levels in the Hopi ash hominy were also higher than in
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that of its control; the Navajo samples did not differ in this mineral. The over-
all sodium and calcium contents of the Navajo samples were higher than those of
the Hopi samples, while the phosphorus content was lower. These differences were
probably due to the different ashes and corns used. Nonetheless, both studies sug-
gested that the use of natural ash fortification may have helped to assure the
mineral adequacy of the traditional Indian diet.

The modern practice of substituting baking soda for ash to speed up cooking did
not have this beneficial addition of minerals. In fact, hominy corn boiled in baking
soda water had a lower mineral content than ash hominy except for sodium, which
was quite high. Sodium has been linked to the development of hypertension
(Goodhart and Shils, 1980). The Vitamin A content of baking soda hominy was
lower as well.

The two Navajo corn “coffee creamers” analyzed in this study were both nutri-
tious, especially when compared to the various commercial coffee creamers avail-
able in stores today. The Navajo samples were higher in protein, fiber, calcium,
magnesium and iron, while lower in fat, calories and potassium, than the powdered
coffee cream substitute listed in Pennington and Church (1980).

Wild food plants. 'Wild greens used by the Navajos were found to be excellent
sources of vitamin A. One half cup (100 g) of the Navajo spinach waa' (Cleome
serulatum) contained almost four times the U.S. recommended daily allowance
(RDA) for vitamin A. Two species of Amaranth, Naazkaadii and Tfohdeisk'idii
also contained high amounts of vitamin A. Significant amounts of the vitamin
remained even after the greens were dried in the traditional manner, stored for over
a year and then boiled to prepare them for consumption.

The mixing of special clays with boiled wolfberries (and wild potatoes, Solanum
jamesii, although none were obtained in the present study) was an interesting tradi-
tional practice. The clays had a very high mineral content, but the extent of absorp-
tion of these minerals is not known. A more important function of the clays, and
that recognized by Navajo informants, is their ability to ““detoxify”” and remove the bit-
terness of wolfberries and wild potatoes. Johns (1985) tested the grey Navajo clay
from this study, along with several clays used by Bolivian Indians with their wild
potatoes, and found that they had adsorptive capabilities under digestive conditions
that would make them effective detoxicants of the glycoalkaloids found in wild
potatoes. The adsorptive capability would be less in the mouth, but still enough to
account for the reported decrease in bitterness. The Navajo sample showed the
weakest adsorptive capacity of Johns’ native clay samples, at 0.14 g/g for tomatine
(a common glycoalkaloid) at pH 5.5 and 0.1 M ammonium acetate; but this was
still approximately three times greater than the standard kaolin under similar condi-
tions. Johns concludes that these culturally maintained geophagic practices appear
highly adaptive for making bitter potatoes palatable and for increasing the
resources available for human subsistence.

The three ashes and two rock salts examined varied in their mineral composition.
The three plant ashes were all good sources of essential minerals and were better
than the Zuni Lake and Grand Canyon salts in all minerals except for sodium, which
was much lower. Iron concentrations were considerably higher only in the Grease-
wood ash. These results are generally in agreement with those of Kuhnlein (1980),
who also found plant ash to be rich in potassium, calcium, iron, copper and znc,
and to have a higher concentration of these minerals than the Zuni Lake and Grand
Canyon salts she examined. Except for calcium, which was about the same, all
mineral levels in the Navajo plant ash samples were somewhat lower than the two
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. TABLE 11
Frequency of consumption of 14 Navajo traditional foods as reported by subjects (n = 86, numbers are
percentages)

Frequency of consumption (%)

Navajo food Never Yearly® Monthly® Weekly* Daily*
Cornmeal mush 9 12 35 23 21
Blue dumplings 36 16 27 17 4
Blue bread 43 16 19 21 1
Navajo cake 44 43 12 1 0
Hominy corn 14 22 34 27 4
Kneel-down bread

(harvest frequency) 26 26 5 26 19
Goat milk 84 4 2 1 1

Sometimes Always when
Never when butcher butcher or
1/mo.
Blood sausage 23 17 59
Never uses Uses at least infrequently

Wild sumac berry

pudding 69 31
Navajo spinach

(waa’) 91 9
Amaranth
T¥ ohdeiskidii) 92 8
Sweet mountain

Yucca 87 13
Desert Yucca 98 2
Wolfberries

and clay 84 16

?Less than 3 times per year.

*Once per month or less, but more than 3 times per year.
“Once per week or less, but more than once per month.
More than once per week.

Hopi plant ash samples examined in Kuhnlein’s study. These differences are prob-
ably due to the different plants used to make the ashes and the different soils in
which the plants grew.

Sumac berries were found to contain Vitamin C. By the time they were boiled,
however, and only the juice was used to make the pudding, much of the vitamin C
was gone.

The popular roasted pinyon nut had a high protein, potassium, magnesium, iron
and zinc content, but it was also rich in fat and, therefore, energy.

Sheep.  Although the sizes of sheep herds are now regulated to prevent over-
grazing, sheep are still a very popular food. The organ meats of the sheep were
found to have a high protein, mineral, and fat content. Navajo blood sausage was
found to contain much higher amounts of iron than the more commonly consumed
luncheon meats being purchased at local trading posts today.

Present-day Use of Traditional Foods

The results of the reported frequencies of consumption of the 14 traditional foods



342 W.S. WOLFE, C.W. WEBER AND K.D ARVISO

included in the food-frequency questionnaire are presented in Table III. Comme:;l
mush (not specified as to type or color) was the most frequ_ently consumed. tradi-
tional food, with some women reportedly consuming it daily. Blue dumplings, a
variation of blue cornmeal mush with ash, was consumed weekly or monthly by 2
number of the women, although some women commented that this food item is
only supposed to be eaten in the winter or it will bring thunderstorms. Blue bread
was less common but was consumed by a number of the women.

Navajo cake was consumed approximately once a year by almost half the
women, but seldom with a frequency greater than yearly. The making of Navajo
cake (a long and tiring project) is a traditional part of the girls’ puberty ceremony,
and some women commented that this was the major time when they ate it.

Hominy corn was consumed weekly or monthly by about two thirds of the
sample. It was seldom prepared in the traditional fashion from dried whole comn,
however, but rather was bought frozen and pre-prepared.” During the corn harvest
season, kneel-down bread appeared popular, being eaten daily or weekly by nearly

“half of the sample.

Goat milk was very infrequently consumed, with 84 % of the sample never con-

suming it and another 4 % consuming it less than three times per year. More than
half of the women claimed to make blood sausage every time they butchered a
sheep, or about once a month.

Of the wild foods, for which consumption was tabulated on a “‘yes” or “no”
- basis rather than in actual frequencies, wild sumac berry pudding was reported to
- still be consumed, at least to some extent, by 31 % of the women. None of the other
~ wild foods were used by a very large number of women, although wolfberries and
. clay was consumed by 16 % of the sample and sweet mountain Yucca by 13 %.

Unfortunately, the knowledge of wild plant foods and their preparation seems to

be more difficult to pass down through the generations than that of some of the
corn and sheep foods, and thus it is being lost more quickly. Whereas Indian corn-
meal and sheep can be purchased, wild plants must be collected. They, therefore,
require both a knowledge of where to look for them and the ability to recognize
‘them before they flower (many greens are edible only before flowering). Moreover,
plants reqire particular habitats, A dryer climate than in the past and the over-

grazing of sheep have been detrimental to the growth of wild food plants on the
reservation.

.. CONCLUSION

“he traditional Navajo diet appears to have included foods from each of the four

rasic food groups. In the bread and cereal group were various kinds of corn breads
~und mushes, other dried corn foods such as hominy, and the still popular fry bread
‘and tortilla. This group was an important source of fiber and iron (and lkely of
some of the B vitamins, for which analyses were not done in the present study).
When ash was added to foods in this group, significant amounts of minerals, such as
calcium, were also provided.

. Various fresh and dried wild plants, fruits and berries, as well as cultivated

"This information was not always specifically obtained but was concluded from a number of addi-
tional comments.
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squashes and melons, made up the fruit and vegetable group. This group provided
important sources of vitamins, including A and C, and fiber.

The meat and protein group consisted primarily of mutton and other sheep parts,
which provided a good source of protein and minerals, some of the organs being
especially good sources of iron. The pinyon nuts, squash seeds and tumble mustard
seeds analyzed were also sources of protein, probably especially good sources if
complemented by corn products. ,

The only food in the milk and dairy group that was analyzed here was goat's
milk, although traditionally three types of goat cheese were made and sheep milk
was also consumed. This group is usually a major source of calcium, but the Navajo
seem to have obtained much of their calcium from other sources, such as culinary
ash and clay. The milk group is also generally an important source of riboflavin, but
this vitamin was not examined in this study.

As has been found in other nutrient analyses of traditional Native American
foods (Kuhnlein, 1980; Calloway, Giauque and Costa, 1974; Kuhnlein, Calloway
and Harland, 1979), most of the traditional foods analyzed here appear to be nutri-
tious. If these foods indicate the quality of the traditional Navajo diet, and if they
were available in sufficient quantity in the past, it is likely that requirements for the
nutrients analyzed here would have been met. However, the use of these traditional
foods is decreasing today, while the use of foods of lower nutritional quality is
increasing. The results presented here suggest that the poor diet of the Navajo
today could be improved by the addition of some of their own traditional foods. In
addition, traditional foods could be served to the elderly and others in hospitals and
care facilities using the food composition tables reported here rather than modern
foods that are unfamiliar to them and that add to the already high anxiety of being
In an unfamiliar setting. Such use of traditional foods would support the policies of
self-sufficiency and cultural integrity being adopted by most Native American tribal
governments today.
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