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ABSTRACT

The purpose of this study was to obtain informa
tion which would document the percentage of Mexican-American 
influence and the nutritional adequacy of the Mexican- 
American lunches being served in the four Tucson School 
Districts,

Based on 170 to 180 lunches served by each district 
during the 1966-67 school year, the Mexican-American lunches 
were served 15 per cent of the time by Tucson District 
Number One, 16 per cent by Amphitheater, 24 per cent by 
Sunnyside and 27 per cent by Flowing Wells. Mexican- 
American main dishes served by the districts were tacos, 
enchiladas, bean tostadas, chili con carne, mild chili 
beans with meat, tamales or tamale pie, and pinto beans 
or refried beans.

Eight Mexican-American food items (beef enchilada, 
beef taco (A), chili beans-pinto, chili con carne, bean 
tostada, beef taco (B), cheese enchilada and tamale pie) 
were analyzed for moisture, protein, fat, ash, fiber and 
carbohydrate. Eight Mexican-American menus compared well 
with the school lunch menus analyzed in a national study 
for the Department of Agriculture. The average Mexican- 
American menu contained 763 calories as compared to 735

viii



calories for the national study; 28,9 g protein compared 
with 29,8 g protein; 33.7 g fat compared with 31.8 g fat; 
88,8 g carbohydrate compared with 82,4 g carbohydrate.
The average Mexican--American menu supplied 31 to 36 per 
cent of the calories and 42 to 65 per cent of protein 
per day for a school child 9 to 12 years of age indicating 
Mexican-American food items contribute to nutritionally 
adequate school lunches,



INTRODUCTION

Arizona is located in southwestern United States, 
bordered on the north by Utah, on the east by New Mexico, 
on the west by California and Nevada, and on the south by 
Mexico. Racial components of Arizona's population ac
cording to the 1960 census, taken from Arizona Statistical 
Review (1968), revealed the distribution shown in Table 1. 
Of the 1,302,161 total population there were 194,356 with 
Spanish surnames shown in Table 2 (Arizona Statistical 
Review, 1968). This 14.9 per cent of the population with 
Spanish surnames, plus others using the Spanish language 
and those of Spanish and Mexican extraction form about 30 
per cent of the population of Arizona today. Since this 
thesis focuses on the school child 9 to 12 years of age, 
the distribution for this group is given in Table 3 
(Arizona Statistical Review, 1968). Age components of 
Arizona's population for April, 1960 show that there were 
264,000 children in the 5 to 13 year age group and that by 
July, 1965 this number had increased to 319,000. Ethnic 
breakdown was not shown for children, but an estimated 
distribution of children with Spanish surnames was cal
culated. Applying the 14.9 percentage figure for the total 
population to the census figures for children 5 to 13 years
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2
Table 1. Racial distribution of Arizona's population—  

1960 census.

County White Indian Negro Other Total
Apache 6,835 22,814 774 15 30,438
Cochise 53,065 108 1,348 518 55,039
Coconino 28,888 11,668 1,192 109 41,857
Gllct 22,089 3,513 100 43 25,745
Graham 12,387 1,249 360 49 14,045
Greenlee 11,272 182 49 6 11,509
Maricopa 627,080 8,136 25,119 3,175 663,510
Mohave 6,973 727 16 20 7,736
Navajo 17,818 19,324 744 108 37,994
Pima 249,053 7,307 8,067 1,233 265,660
Pinal 53,042 5,760 3,681 190 62,673
Santa Cruz 10,663 17 105 23 10,808
Yavapai 27,957 780 137 38 28,912
Yuma 42,395 1,802 1,711 327 46,235

TOTAL 1,169,517 83,387 43,403 5,854 1,302,161



Table 2. Number of people with Spanish surnames

County
1960

Census
Per cent of 
Population

Apache 960 3.2
Cochise 13,764 25.0
Coconino 4,341 10.4 •
Gila 5,633 21.9
Graham 2,433 17.3
Greenlee 5,238 45.5
Maricopa 78,996 • 11.9
Mohave 565 7.3
Navajo 2,604 6.9
Pima 44,481 16.7
Pinal 17,343 27.7
Santa Cruz 6,222 57.6
Yavapai 2,463 8.5
Yuma 9,313 •20.1

TOTAL 194,356 14.9



Table 3. Arizona resident population by age

Age April 1960 July 1965
Per cent 

Gain
Per cent 

April 1960
Distribution 

July 1965

Under 5 years 167,000 194,000 16.2 12.8 12.3
5 to 13 years 264,000 319,000 20.8 20.3 20.3
14 to 17 years 86,000 120,000 39.5 6.6 7.6
18 to 20 years 53,000 78,000 47.2 4.1 5.0
21 to 44 years 412,000 478,000 16.0 31.6 30.3
45 to 64 years 230,000 268,000 16.5 17.7 17.0
65 and over 90,000 118,000 31.1 6.9 7.5

TOTAL 1,302,000 1,575,000 21.0 100.0 100.0



of age, revealed approximately 39,336 children with Spanish 
surnames in 1960 and approximately 47,531 in 1965.

"The largest proportional concentrations of Mexican- 
American populations are in Tucson and Phoenix and small 
cities on the border, such as Nogales and Douglas. The 
term 'Mexican' today is correctly applied to the nationals 
of Mexico as it was in 1700" (Right et al., 1969, p. 557). 
"Those who have come to live in the United States and are 
citizens and their descendants, are properly called 
'Mexican-American'" (Cross, Shaw and Scheifele, 1960, p. 70). 
They, like any north American in the metropolitan areas and 
smaller communities, are present at all levels of the oc
cupational structure and influence considerably the 
character of the entire state including the school lunch 
programs (Right et al., 1969).

School lunch has a history in the United States 
dating back 100 years or more as reported by School Lunch 
Division, Consumer and Marketing Service of the United 
States Department of Agriculture (1966c). The National 
School Lunch Act in 1946 provided the foundation for the 
nation-wide program of today. The lunch program provides 
opportunity to build strong bodies and alert minds in 
today1s youngsters and to teach good food habits to 
tomorrow's adults. The program operates in all 50 states, 
the District of Columbia, Puerto Rico, the Virgin Islands,

5



6
Guam and American Samoa with more than 70,000 schools and 
18 million children participating (School Lunch Division, 
Consumer and Marketing Service, 1966c). Of course, it is 
one of the largest markets for farm products and the 
largest institutional feeding service of its kind in the 
world which benefits our whole economy. "Born of depres
sion and war, the School Lunch Program has come of age 
during a period of rising prosperity" (School Lunch Divi
sion, Consumer and Marketing Service, 1966c, p. 8).

Type A school lunch was described by the School 
Lunch Division, Consumer and Marketing Service (1966b) in 
a menu planning guide as the framework for nutritionally 
adequate school lunch, with the goal of at least one-third 
the recommended daily allowances of the Food and Nutrition 
Board of the National Research Council for children of 
various age groups. The type and quantity of foods found 
in the Type A pattern are based on the findings of the 
Food and Nutrition Board (1968) for 9 to 12 year old boys 
and girls. The minimum specifications of the National 
School Lunch Regulations for a Type A lunch are as follows 
(School Lunch Division, Consumer and Marketing Service, 
1966b):

(1) One-half pint of fluid whole milk.
(2) Two ounces of lean meat, poultry, fish, cheese, or 

one egg or one-half cup of cooked dry beans or peas; 
or four tablespoons of peanut butter or an equiva
lent of any combination of these foods.
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(3) Three-fourths cup serving consisting of two or more 

vegetables or fruits or both.
(4) One slice of whole-grain or enriched bread; or a 

serving of other breads made of whole grain or 
enriched meal or flour.

(5) And two teaspoons of butter or fortified margarine. 
These specifications utilize the four basic food

groups as follows: the Milk Group to provide calcium and
riboflavin, some protein, vitamin A, and other nutrients; 
Meat Group to provide protein, iron, B vitamins and other 
nutrients; Vegetable-Fruit Group to provide most of the 
vitamin A and vitamin C and some of the iron and other 
vitamins and minerals; and Bread-Cereal Group to provide 
B vitamins, minerals and calories. In order for lunches 
to meet the nutritional goals of the Food and Nutrition 
Board of the National Research Council, they should include 
one vitamin C food each day, one vitamin A food twice a 
week and several foods containing iron each day (School 
Lunch Division, Consumer and Marketing Service, 1966b).

In Tucson, where the present study was made, there 
is a large percentage of Mexican-Americans living and in
fluencing the character of the city including the school 
lunch programs. Because of this, the author became in
terested in obtaining information which would document the 
percentage of Mexican-American influence and the nutritional 
adequacy of the Mexican-American lunches being served in



the Tucson school districts. The author's interest in 
Mexican-American foods was shared by the White House 
Conference on Food, Nutrition and Health, Section III 
(1969, p. 13) when it recommended "that USDA and Congres
sional Committees examine priorities of federal research 
expenditures and substantially expand studies of nutrient 
content of traditional foods in relation to nutritional 
needs of the population."



PLAN OF WORK

In order to collect examples of Mexican-American 
menus for the 1966-67 school year, requests for menus were 
sent to four school districts, with Amphitheater and Flowing 
Wells supplying menus for 178 school days. One hundred 
and seventy menus' for Sunnyside and Tucson School District 
Number One were taken from the weekly menus published in 
The Arizona Daily Star (1966 and 1967). These menus were 
used to determine the percentage of Mexican-American in
fluence in the school districts by dividing the number of 
Mexican-American lunches served by the total number of 
lunches served in each district. Copies of the Mexican- 
American recipes used were also collected, when available, 
from the four school districts * food supervisors.

Food samples to be analyzed were collected from 
randomly selected school cafeterias. The Mexican-American 
items collected were beef enchilada, beef taco (A), chili 
beans-pinto, chili con carne, bean tostada, beef taco (B), 
cheese enchilada and tamale pie.

These food items were placed directly in Kapak 
Pouches,1 and sealed immediately with a SCOTCHPAK HEAT

1. Scotchpak Packaging Kit No. KS33, Minnesota 
Mining and Manufacturing Co., 2501 Hudson Road, St, Paul, 
Minnesota.

9



SEALER, to prevent moisture loss. The Mexican-American 
food items were packed in ice for transporting to The Uni
versity of Arizona and stored at -17.8 C.

Laboratory Analyses and Calculations
of Data

The methods used for analytical determinations in
cluded moisture by the Brabender Moisture Tester, crude 
protein by Kjeldahl, crude fat by Goldfisch, ash by com
bustion, crude fiber by acid-alkali method, and carbo
hydrate was calculated by difference. Samples were 
analyzed in triplicate with the three values being av
eraged. Standardization of the methods used was based on 
10 replicate analysis of a sample of Kellogg1s All Bran 
with the criterion being agreement within a one per cent 
range.

In preparation for analysis, samples were taken 
from the freezer and immediately ground in a Universal 
(hand) food grinder. Each item was ground three times and 
an aliquot quickly weighed for moisture content determina
tion, All samples were weighed on a Mettler B-5 balance.

Moisture
The moisture of the sample was determined in a 

Brabender Moisture Tester (No. 464) with the fan in the 
"off" position (Matz, 1965). The samples were dried for

10



4 to 5 hours at 103 C, cooled and weighed at constant 
weight.

11

. . loss in weightper cent moisture = Weight of"sample x 100

Several mechanical methods were tried for grinding of the 
dried samples with negative results. Finally, it was found 
that the dried sample could be placed in a double plastic 
bag, sealed and broken with a mallet. All samples were 
dried and ground in this manner before further analysis.

Crude Protein
Total protein was determined by a modified Kjeldahl 

method using a Labconco apparatus (Bradstreet, 1965). A 
problem with the solidification of the sample upon comple
tion of digestion developed with this method. Bradstreet 
(1957), citing the work of Self and Carpiaux, reported 
loss of nitrogen when the final digest became solidified. 
"Self further recommended that at least 15 grams of acid 
•be present at the end of the digestion" (Bradstreet, 1957, 
p. 944), To prevent solidification of the Mexican-American 
sample and to have a sufficient quantity of acid present at 
the completion of the digestion, the amount of concentrated 
sulfuric acid was increased to 37.5 ml. The catalyst used
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for this determination was Kel Pak #1.^ Initially, the 
samples were slowly heated until they ceased to froth and 
then boiled briskly until digestion was completed. After 
cooling the digestion mixture, distilled water and sodium 
thiosulfate were added; the mixture was again cooled before 
the addition of sodium hydroxide and two metalic zinc 
pieces. The amount of sodium hydroxide was increased to 
265 ml to balance the ratio of increased sulfuric acid. 
Boric acid solution containing a modified methyl red in
dicator was placed under the concenser tube and the flasks 
connected to the condenser. Flasks were removed from the 
condenser after the distillation of 300 ml and titrated. 
Along with the samples the appropriate blanks were run.

per cent nitrogen =
normality

ml HC1 (sample)-ml HC1 (blank) x of acid x 0.014 x 100
weight of sample

per1 cent crude protein = 6.25 x per cent nitrogen 
"as is" or wet sample = 100 - per cent moisture in sample 
x per cent protein^' ^

2. Kel-Pak #1 was obtained from Matheson Scientific, 
5922 Triumph Street, Los Angeles, California, 90022; it con
tains 9.9 g potassium sulfate, 0.41 g mercuric oxide, and 
0.08 g cupric sulfate.

3. 0.014 is the milliequivalent of nitrogen.
4. General conversion factor = 6.25.
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Crude Fat

Ether extraction of lipids was carried out by the 
Goldfisch apparatus (Information on Operation of Goldfisch 
Extraction Apparatus). Each Pyrex beaker and Alundum 
thimble were cleaned with ether, dried and cooled. After 
the beaker was weighed, the dried sample was placed in the 
thimble, extracted with 45 ml of anhydrous ethyl ether and 
refluxed for three hours. Following distillation of the 
ether into Pyrex reclaiming tubes, the beakers were dried, 
cooled and weighed.

per cent crude fat =
weight of ether extract in beaker - weight of blank x 100

weight of sample
"as is" or wet samples = 100 - per cent moisture in sample 
x per cent fat

Ash
For the determination of ash, the samples were 

weighed into previously ignited and weighed porcelain 
crucibles, ignited in a muffle furnace for two hours at 
600 C, were cooled and weighed (Official Methods of 
Analysis, 1965).

per cent ash =

"as is" or wet sample = 100 - 
x per cent ash

weight remaining . '
weight of sample
per cent moisture in sample
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Crude Fiber
' Crude fiber was determined on the dried residue

remaining from fat extraction (Official Methods of Analysis, 
1965 and Sheehan, 1969 and 1970). The residue was weighed 
and then transferred to 600 ml beaker containing boiling 
chips and 200 ml of 0,255 N. sulfuric acid. At timed 
intervals, the beakers were placed on temperature-controlled 
hot plates and connected to the condensers. The solution 
was brought to a boil within one minute and continued to 
boil exactly 30 minutes. Contents of the beakers were 
filtered on a modified California State buchner funnel, 
covered with 200 mesh stainless steel screening which was 
held in place by an O ring. Four 100 ml portions of 
boiling water were used to rinse both sample and beaker.
The sample was then rinsed back into the beaker (from the 
funnel) with 200 ml 0,333 N sodium hydroxide using a 1000 ml 
wash bottle. The solution was boiled as described above.
For the final filtration the screen was coated with 1,4 g 
of pre-ignited asbestos and the mat and sample washed with 
boiling water as before. The asbestos blanks and asbestos 
mats, containing the sample residue, were allowed to air 
dry until they shrank from the screening. They were then 
placed in pre-ignited crucibles, dried for two hours at 
130 C, were cooled and weighed. They were ignited in a 
muffle furnace for 30 minutes at 600 C and then cooled in
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the furnace to 100 C. Cooling was completed in a desiccator 
and samples were weighed.

per cent crude fiber =
loss in weight loss in weight of the 
on ignition - asbestos blank x 100 

sample weight
"as is" or wet sample = 100 - (moisture + fat) x crude fiber 

Carbohydrate
Carbohydrate was calculated by difference (Standal 

et al.r 1970). Figure 1 shows the order of analysis of a

per cent carbohydrate =
100 - (moisture + crude protein + crude fat + ash + crude 

fiber)

typical Mexican-American food sample.
After completion of the laboratory analyses, food 

values were calculated for school lunch size servings and 
combined with food values for common North American foods 
served in conjunction with the Mexican-American items. The 
food values for the North American items were calculated 
from food composition tables taken from Agriculture Hand
book Number 8 by Watt and Merrill (1963),
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Food Sample Obtained, Weighed and Frozen 

Portion of Food Sample Ground (170 g)

Crude Fiber
Dilute Acid-Alkali 
Extraction using a 
Labconco Apparatus

per cent carbohydrate =

Food
for other determina
tions to constant 
weight at 103 C using 
a Brabender Moisture 
Tester (with fan off)

Moisture Determination 
Dried to constant
weight at 103 C using 
a Brabender Moisture 
Tester (with fan off)

Crude Protein 
Kjeldahl Method 
using a Labconco 
Apparatus

Ash
Combustion method 
using a Muffle 
furnace by TemcoV

Crude Fat
Ether Extraction 
using a Goldfisch 
Apparatus

100 - (moisture+crude protein+crude fat+ash+crude fiber)

Figure 1. Analysis flow sheet for a Mexican-American food 
sample (example, beef enchilada).



RESULTS AND DISCUSSION

In Tucson four school districts served the Type .A 
lunch during the School Year 1966-67. In these districts 
Mexican-American foods are extensively used and well ac
cepted by the children. Table 4 illustrates typical use 
of Mexican-American foods for one week by the four dis
tricts. Based on 170 to 180 lunches served by each district 
during the 1966-67 school year, the Mexican-American lunches 
were served 15 per cent of the time by Tucson District Num
ber One, 16 per cent by Amphitheater, 24 per cent by Sunny- 
side and 27 per cent by Flowing Wells.

Characteristic Mexican-American main dishes served 
by the districts were tacos, enchiladas, bean tostadas, 
chili con carne, mild chili beans with meat, tamales or 
tamale pie and pinto beans or refried beans. The above 
dishes can be defined as follows:

(1) Tacos are filled tortillas with a seasoned meat, 
cheese, lettuce, chile sauce and/or seasoned 
tomatoes. For the taco, the tortilla is heated 
or fried in fat and folded in the center (Hacker 
and Miller, 1959).

(2) For the enchilada, the tortilla is heated in a 
small amount of fat, filled with grated cheese 
and/or beef, onion, chile sauce and/or tomato 
sauce, and rolled (Hacker and Miller, 1959).

17



Table 4. Tucson public school menus, for the week of February 12, 1968

Amphitheater Flowing Wells Sunnyside Tucson
Monday 
Feb. 12

Fish sticks 
Hash browns 
Cole slaw 
Applesauce 
Fruit punch

Hamburgers * 
Potato chips 
Carrot sticks 
Orange juice

•Barbeque beef 
on a bun 
Potato chips 
Carrot-celery 
sticks
Bu. Mexicorn
Chocolate
pudding

Macaroni and 
cheese
Bologna stick 
Buttered string 
beans
Applesauce

Tuesday 
Feb. 13

Hamburgers
Chips
Buttered vegetable
Pudding
Cookie

Chili
Spinach
Plums
Cookie

Chili
Lettuce wedges 
Red cinnamon 
apples

Pig-in-a 
blanket 
Buttered corn 
Cole slaw 
Peaches

Wednesday 
Feb. 14

Valentine's Day 
Fried Chicken 
Dinner

Beef enchilada 
Buttered corn 
Hot cross buns

Oven fried 
chicken 
Bu. potatoes 
Buttered beets 
Prune crunch

Tacos
Buttered peas 
Spiced apples 
Valentine cake

Thursday 
Feb. 15

Schools' Choice 
Citizens1 Luncheon 
Hash

Roast turkey 
Dressing 
Green beans 
Tossed salad 
Pumpkin pie

School Managers' 
Choice

Chili con carne 
French fries 
Tossed salad 
Orange jello

Friday 
Feb. 16

Cheese enchiladas 
Refried beans 
Tossed salad 
Jello
Orange juice

Tacos
Buttered corn 
Doughnuts 
Grape juice

Cheese fondue 
Bu. peas 
Carrot curls 
Peaches in red 
jello

Tuna sandwich 
Vegetable soup 
Cottage cheese 
Pumpkin pie
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(3) Bean tostadas are tortillas, that have been fried 

crisp and covered with a bean filling, lettuce, 
and seasoned tomatoes and/or sauce.

(4) Chili con carne is beef with seasoning, beans, 
chile peppers or sauce and/or tomato sauce.

(5) The mild chili bean dish is actually chili con 
carne except it contains less seasoning,

(6) Tamales are made with masa to which lard and/or 
margarine has been added, spread on a corn husk 
or aluminum foil, covered with a chile seasoned 
filling, rolled or folded and steamed. The tamale 
pie is similar to the tamale with respect to in
gredients; however, it is prepared in casserole 
form.

(7) Pinto beans are cooked with little or no fat 
then seasoned or mashed and fried in oil or lard 
and thus called re-fried beans.
As these definitions indicate, chile, tortillas 

and masa are common ingredients in these Southwestern 
dishes. Because of this, the following background informa
tion is given regarding these ingredients. Chile is a hot 
pepper which is high in vitamin C, as shown by the research 
at New Mexico State University (Sneed, 1966). The green 
chile is the unripened state and can be used in this, or 
the ripened state. Ripened or red chile is used in making 
chile powder and chile sauce. Tortillas can be made with 
masa or wheat flour; they are a thin, unleavened cake or 
pancake baked on a hot griddle. Candelario (1965) defines 
the tortilla as the bread of Mexican and Southwestern 
dishes. Masa is defined as dried corn which has been 
heated and soaked in lime water, washed and ground while
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wet into putty-like dough (Robinson, 1967). The Mexican- 
American dishes described here may be defined differently 
in Mexico, and areas of the United States, but as pointed 
out by Right (1968) Mexican-American food items are 
authentic Mexican foods adapted to suit north of the border 
and/or North American tastes. Thus, this definition justi
fies variability according to the population being served. 

Many of the surplus food items received by the 
Arizona school lunch dietitian and/or supervisor from the 
National School Lunch Program during the past ten years 
can be incorporated easily into Mexican-American menus.
For example, some of the foods received in 1957 were dry 
pinto beans, canned tomatoes and cornmeal (Emery, 1957). 
Foods received in 1967-68 that have been utilized are dry 
pinto beans, ground beef, canned tomatoes, rice and corn- 
meal. Other surplus foods supplied during 1967-68 are 
listed in Table 5 (Ormand, 1967 and 1968). All recipes 
in the Appendix show use of some of the surplus foods.
Four recipe items (beef enchilada, beef taco (A), chili 
beans-pinto, and chili con came) plus four additional 
items for which the recipes were not available (bean 
tostada, beef taco (B), cheese enchilada and tamale pie) 
were analyzed for proximate composition.
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Table 5, Surplus foods received by a typical Tucson, 

Arizona school lunch program, 1967-68,

Whole Milk
Powdered Milk

Protein-Rich Foods
Cheese - processed 
Chicken
Chopped Meat - canned
Ground Beef - frozen
Pink Beans
Pinto Beans
Roast Beef - frozen
Turkey

Bread

Vegetables and Fruits
Green Beans - canned 
Peas - canned 
Sweet Potato Flakes 
Tomatoes - canned 
Grape Juice 
Grapefruit Sections 
Orange Juice 
Peach Halves 
Pineapple Tidbits 
Plums

Butter or Fortified Margarine
Butter
Lard

Cornmeal
Flour
Rice
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Mexican~American Food Items 

Proximate composition of 100 g edible portion of 
the eight Mexican-American food items is shown in Table 6. 
One hundred grams edible portion of the food items showed 
a range of 122 to 266 caloriesf 6,3 to 14,7 g protein, 3.0 
to 17.4 g fat, 9.1 to 24.4 g carbohydrate, 0.3 to 0.8 g 
fiber and 1,0 to 2.9 g ash. In Table 7 composition values 
for the eight food items are expressed on the basis of 
approximate school lunch serving weight. The eight 
Mexican-American food items furnished a range of 159 to 
452 calories per serving, 9 to 24 g protein, 4 to 29 g 
fat, 9 to 41 g carbohydrate, 0.4 to 1.6 g fiber and 1.7 
to 4,9 g ash.

Mexican-American Food Items in 
School Lunch Menus

To enable the Mexican-American menus to meet the 
nutritional goal of one-third of the recommended daily 
allowance of the Food and Nutrition Board of the National 
Research Council for the school child 9 to 12 years of age, 
the menu should provide the following; 733 to 800 calories; 
18.3 to 20 g protein; and 367 mg calcium (Food and Nutri
tion Board, 1968 and Murphy, Grossman and Forziati, 1968).

In a national study for the Department of Agri
culture, Murphy et al. (1968) reported approximately 90 
per cent of the schools had lunches ranging in caloric



Table 6. Composition of Mexican-American foods, 100 g, edible portion

Food Carbohydrate
Food Item Water

Percent
Energy

Calories
Protein
Grams

Fat
Grams

Total
Grams

Fiber
Grams

Ash
Grams

Beef Enchilada 52.3 266 14.7 17.4 12.7 0.3 2.9
Beef Taco (A) 69.9 159 9.5 9.5 9.1 0.4 2.0
Chili Beans - Pinto 71.1 122 7.6 3.0 16.2 0.5 2.1
Chili con Carne 70.7 127 8.3 3.2 16.3 0.8 1.5
Bean Tostada 67.5 143 6.3 4.0 20.5 0.6 1.7
Beef Taco (B) 61.8 192 13.1 9.5 13.6 0.6 2.0
Cheese Enchilada 58.9 197 8.3 7.4 24.4 0.7 1.0
Tamale Pie 69.9 139 7.2 5.4 15.6 0.4 1.9



Table 7. Composition of the eight Mexican-American food items collected for 
analysis from Tucson, Arizona, school lunch programs.

Mexican-American 
Food Item

Approx. 
Serving 
Weight 
Grams

Water
Grams

Food
Energy

Calories
Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Beef Enchilada 170 88.9 452 24 29 21 0.5 4.9
Beef Taco (A) 100 69.9 159 9 9 9 0.4 2.0
Chili Beans - Pinto 150 106.6 183 11 4 24 0.7 3.1
Chili con Came 200 141.4 254 16 6 32 1.6 3.0
Bean Tostada 200 135.0 286 12 8 41 1.2 3.4
Beef Taco (B) 100 61.8 192 13 9 13 0.6 2.0
Cheese Enchilada 170 100.1 335 14 12 41 1.1 1.7
Tamale Pie 200 139.8 279 14 . 10 31 0.8 3.8

to
4 *
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average from 600 to 900, The eight Mexican-American menus 
analyzed in the present study furnished 692 to 873 calories. 
Murphy et al. (1968) study reported an average of 735 
calories which compared favorably with an average of 763 
calories for the Mexican-American menus. Both met the 
nutritional goal for calories per lunch for girls 9 to 12 
years of age but are less in some instances than the goal 
of 800 calories for boys 9 to 12 years of age. The calories 
for the boys can be easily increased with either an addi
tional serving or food item.

The eight menus revealed an average protein content 
of 28.9 g. In contrast, the Murphy et al, (1968) study 
averaged 29,8 g. This 28,9 g figure was 8,9 to 10.6 g 
above the recommended daily allowance of the Food and Nutri
tion Board of the National Research Council. The range of 
protein for Mexican-American menus was 23,2 to 39.2 g and 
for Murphy et al. (1968) study 20.4 to 47.0 g. The present 
analyses did not include calcium.

Fat content of the eight menus averaged 33.7 g with 
a range of 25.4 to 47,5 g. These figures were slightly 
higher than the 300 lunches studied by Murphy et al. (1968), 
Nearly 90 per cent of the schools served lunches containing 
between 23,0 and 40.0 g of fat, with an overall average of 
31.8 g per lunch (Murphy et al., 1968).
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The Mexican'-American menus furnished an average of 

88,8 g of carbohydrate with a range of 77.6 to 111.4 g.
The carbohydrate value for the Murphy et al, (1968) study 
was calculated since none was shown. Carbohydrate results 
furnished a range of 77.8 to 88,0 g with an average of 
82.4 g.

Values for fiber or ash are not comparable as none 
were reported by Murphy et al. (1968). The fiber content 
for the eight menus averaged 2,2 g and ranged from 1.3 to 
3,3 g and the ash content averaged 6,7 g and ranged from 
5.6 to 9,0 g. Water, calories, protein, fat, carbohydrate, 
fiber and ash content of the Mexican-American menus are 
summarized in Table 8 and a complete breakdown for each 
menu is shown in Tables 9 through 16.

An evaluation of the eight Mexican-American menus 
was made in terms of the minimum specifications of the 
National School Lunch Regulations for the Type A lunch 
as previously discussed indicated the following:

(1) Beef enchilada, chili con carne, cheese enchilada 
and tamale pie menus met all five regulations.

(2) Beef taco (A), bean tostada, and beef taco (B) 
menus met four out of the five regulations.

(3) Chili beans-pinto menu met three out of the five 
regulations.

Chemical analysis of the Mexican-American food items showed 
four items, beef taco (A), chili beans-pinto, bean tostada



Table 8. Average composition of Mexican-American school lunch menus served in 
Tucson, Arizona.

Menu Water
Grams

Food
Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber
Grams Grams

Ash
Grams

Beef Enchilada 495.8 873 39.2 47.5 77.6 2.1 9.0
Beef Taco (A) 480.5 702 23.2 35.5 77.8 1.3 5.6
Chili Beans - Pinto 422.0 834 25.9 33.6 111.4 1.3 6.9
Chili qon Carne 488.3 701 30.6 25.4 88.1 2.3 6.6
Bean Tostada 590.7 744 27.4 27.2 98.8 3.3 7.2
Beef Taco (B) 485.3 692 27.1 28.9 83.4 3.2 5.8
Cheese Enchilada 601.7 816 30.6 35.7 94.7 3.1 6.0
Tamale Pie 501.1 746 27.2 36.4 79.0 1.6 7.1

TOTAL 4065.4 6108 231.2 270.2 710.8 18.2 54.2
AVERAGE 508.1 763 28.9 33.7 88.8 2.2 6.7



Table 9. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Beef Enchilada.

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Beef Enchilada 170 g 88.9 452 24.9 29.5 21.5 0.5 4.9
Corn h cup 90.6 99 3.0 0.6 24.6 0.9 1.2
Butter 2 tsp 1.5 71 tr 8.1 tr 0 0.2
Lettuce h cup 95.5 13 0.9 0.1 2.9 0.5 0.6
Hot Cross Bun 1 9.6 82 2.0 0.8 16.9 0.2 0.5
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL 495.8 873 39.2 47.5 77.6 2.1 9.0



Table 10. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Beef Taco (A).

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Beef Taco (A) 100 g 69.9 159 9.5 9.5 9.1 0.4 2.0
Corn h cup 90.6 99 3.0 0.6 24.6 0.9 1.2
Butter 2 tsp 1.5 71 tr 8.1 tr 0 0.2
Doughnut 1 9.4 138 2.1 8.9 12.5 tr 0.3
Fruit Punch H cup 99.4 79 0.2 tr 19.9 tr 0.3
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL 480.5 702 23.2 35.5 78.8 1.3 5.6



Table 11. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Chili Beans - pinto.

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Chili Beans - Pinto 150 g 106.6 183 11.4 4.5 24.3 0.7 3.1
Fruit Salad h cup 72.0 182 1.3 tr 48.1 0.6 0.9
Cornbread 1 square 22.8 104 2.7 3.7 14.8 tr 0.8
Butter 2 tsp 1.5 71 tr 8.1 tr 0 0.2
Doughnut 1 9.4 138 2.1 8.9 12.5 tr 0.3
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL 422.0 834 25.9 33.6 111.4 1.3 6.9

wo



Table 12. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Chili con Carne.

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Chili con Carne 200 g 141.4 254 16.6 6.4 32.6 1.6 3.0
Tossed Salad 1/3 cup 76.4 10 0.7 tr 2.3 0.4 0.4
French Dressing 1 tbsp 5.4 57 tr 5.4 2.4 tr 0.5
Saltine Crackers 2 0.2 27 0.5 0.7 4.5 tr 0.2
Cinnamon roll 1 15.7 158 4.2 4.5 24.6 0.1 0.8
Peach half 1 39.5 39 0.2 tr 10.0 0.2 0.1
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL •v3.3 701 30.6 25.4 88.1 2.3 6.6



Table 13. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Bean Tostada.

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Bean Tostada 200 g 135.0 286 12.6 8.0 41.0 1.2 3.4
Peas h cup 99.1 79 4.2 0.3 15.0 1.8 1.3
Butter 2 tsp 1.5 71 tr 8.1 tr 0 0.2
Orange Juice h cup 105.7 54 0.8 0.1 12.8 tr 0.4
Peach Half 1 39.5 39 0.2 tr 10.0 0.2 0.1
Peanut Butter Cookie 1 0.2 59 1.2 2.3 8.3 0.1 0.2
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL 590.7 744 27.4 27.2 98.8 3.3 7.2

wto



Table 14. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Beef Taco (B).

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Beef Taco (B) 100 g 61.8 192 13.1 9.5 13.6 0.6 2.0
Peas h cup 99.1 79 4.2 0.3 15.0 1.8 1.3
Butter 2 tsp 1.5 71 tr 8.1 tr 0 0.2
Carrot sticks 25 g 22.0 10 0.2 tr 2.4 0.2 0.2
Applesauce h cup 90.8 109 0.2 0.1 28.5 0.6 0.2
Oatmeal cookies 2 med 0.4 75 1.0 2.5 12.2 tr 0.3
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL • 485.3 692 27.1 28.9 83.4 3.2 5.8



Table 15. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Cheese Enchilada.

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Cheese Enchilada 170 g 100.1 335 14.1 12.5 41.4 1.1 1.7
Shredded Lettuce h cup 47.7 6 0.4 tr 1.4 0.2 0.3
Peas h cup 99.1 79 4.2 0.3 15.0 1.8 1.3
Butter 2 tsp 1.5 71 tr 8.1 tr 0 0.2
Orange juice H cup 105.7 54 0.8 0.1 12.8 tr 0.4
Ice cream 2 oz 37.9 . 115 2.7 6.3 12.4 0 ’ 0.5
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL 601.7 816 30.6 35.7 94.7 3.1 6.0



Table 16. Nutrient evaluation of Mexican-American school lunch menus from
Tucson, Arizona, school lunch programs— Tamale Pie.

Food Item
Approx. 
Serving 
Size Water

Grams
Food

Energy
Calories

Protein
Grams

Fat
Grams

Carbohydrate 
Total Fiber 
Grams Grams

Ash
Grams

Tamale Pie 200 g 139.8 279 14.4 10.8 31.2 0.8 3.8
Lettuce h cup 95.5 13 0.9 0.1 2.9 0.5 0.6
Thous. Island Dress. 1 tbsp 4.4 70 0.1 7.0 2.1 tr 0.2
Hot bread 1 10.7 118 3.2 2.0 21.2 0.1 0.6
Butter 2 tsp 1.5 71 tr 8.1 tr 0 0.2
Peach half 1 39.5 39 0.2 tr 10.0 0.2 0.1
Milk (3.5% fat) 1 cup 209.7 156 8.4 8.4 11.7 0 1.6

TOTAL 501.1 746 27.2 36.4 79.0 1.6 7.1
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and beef taco (B), did not meet the regulation of two 
ounces lean meat, etc. (Tables 10, 11, 13, 14). For com
parison, 14 g of protein was considered equivalent to two 
ounces of lean meat. Despite the fact that four food 
items did not contain 14 g of protein, these menus were 
above the protein requirement of one-third the daily 
allowance for the school child 9 to 12 years of age. One 
other regulation not met by the chili beans-pinto menu was 
the 3/4 cup serving of two or more vegetables or fruit or 
both.

Although four of the eight Mexican-American menus 
did not meet all minimum specifications for a Type A lunch, 
the average menu supplied 31 to 36 per cent of the calories 
and 42 to 65 per cent of the protein per day indicating 
the Mexican-American food items being used in the Tucson, 
Arizona school lunch programs contribute to nutritionally 
adequate school lunches.

Dietitians, nutritionists and food super
visors often use calculations from food composition tables, 
as was done in this study, to evaluate the adequacy of 
school lunches. The chemical analysis of four 
Mexican-American food items was compared to calculated 
values for these items. The four items compared were beef 
taco (A), beef enchilada, chili beans-pinto and chili con 
carne. Table 17 reveals the lack of agreement between



Table 17. Nutrient values of four Mexican-American recipe items obtained by cal
culation from Agriculture Handbook Number 8 and by chemical analysis.

Item
Method

of
Analysis3 Water

Grams
Calories Protein

Grams
Fat

Grams
Carbohy
drate
Grams

Fiber
Grams

Ash
Grams

Beef Enchilada C 46.4 328.3 21.1 22.3 9.9 0.1 2.1
A 88.9 452.5 24.9 29.5 21.5 0.5 4.9

Beef Taco (A) C 84.7 300.3 18.0 20.2 11.5 0.3 2.4
A 69.9 159.9 9.5 9.5 9.1 0.4 2,0

Chili Beans-Pinto C 99.0 227.4 16.5 6.7 25.4 1.8 1.9
A 106.6 183,3 11.4 4.5 24.3 0.7 3.1

Chili con Carne C 111.9 215.2 15.4 6.5 24.0 1.6 1.7
A 141.4 254.4 16.6 6.4 32.6 1.6 3.0

aC = calculation from Agriculture Handbook Number 8 food composition tables 
(Watt and Merrill, 1963); A = chemical analysis.
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chemically analyzed values and the calculated values.
This lack of agreement has been substantiated by many 
researchers, including Bransby, Daubney and King (1948, 
p. 236) who pointed out "for individual diets (or in this 
case school lunches) the difference between the values 
found by calculation and by chemical analysis were in many 
instances so large as to throw doubt on the usefulness of 
the individual results obtained by calculation.’1 Standal 
et al. (1970) pointed to the possible difficulties facing 
the nutritionist who attempts to rely on calculated or 
published nutrient values of commercial products or pre
pared dishes because, as their study showed, certain pro
cessed and prepared foods of the same name do not neces
sarily have the same nutrient values. Hunter, Kastelic 
and Ball (1948) stated the assessment of diets (or school 
lunches) by computation from food tables must inevitably 
carry uncertainties because of the great variability in 
the composition of natural foods and the greater variability 
brought about by modern methods of food processing. As 
this research points out there are and were many dis
advantages to using calculations from food composition 
tables but this continues to be the only practical source 
for evaluating the adequacy of many school lunches.



SUMMARY AND RECOMMENDATIONS

Information was obtained which documented the per
centage of Mexican-American influence and the nutritional 
adequacy of the Mexican-American lunches served in four 
Tucson School Districts.

Mexican-American lunches were served 15 per cent 
of the time by Tucson District Number One, 16 per cent by 
Amphitheater, 24 per cent by Sunnyside and 27 per cent by 
Flowing Wells,

Eight Mexican-American food items were analyzed 
for moisture, protein, fat, ash, fiber and carbohydrate.
The eight food items of approximate school lunch serving 
weight furnished a range of 159 to 452 calories, 9 to 24 g 
protein, 4 to 29 g fat, 9 to 41 g carbohydrate, 0.4 to 
1.6 g fiber and 1.7 to 4.9 g ash.

Mexican-American menus compared well with school 
lunch menus analyzed in a national study for the Department 
of Agriculture by Murphy et al. (1968). The caloric av
erage for the eight Mexican-American menus was 763 and for 
the national study 735; average protein content was 28.9 g 
for the eight menus as compared with 29.8 g for the national 
study; average fat content was 33.7 g for the Mexican- 
American menus against 31.8 g for the national study; and

39
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average carbohydrate content of the eight menus was 88,8 g 
whereas the national study contained 82.4 g.

Of the eight menus four met all (5) minimum 
specifications of the National School Lunch Regulations for 
Type A lunches, three menus met four out of the five regula
tions and one menu met three out of the five regulations. 
Although four of the eight Mexican-American menus did not 
meet all five regulations for a Type A school lunch, the 
average Mexican-American menu supplied 31 to 36 per cent 
of the calories and 42 to 65 per cent of the protein per 
day for the school child 9 to 12 years of age indicating 
the Mexican-American food items being used in the Tucson, 
Arizona school lunch programs contribute to nutritionally 
adequate school lunches.

Since Mexican-American foods are extensively used 
by all school children, there is a continuing need to de
termine their nutritional adequacy through expanded studies 
of the nutrient content of traditional foods in accordance 
with their needs (White House Conference on Food, Nutrition 
and Health, Section III, 1969). Studies recommended by the 
author include the continuation of proximate analysis and 
development and/or application of methods of fatty-acid 
and amino-acid determination in Mexican-American foods.



APPENDIX A

RECIPES
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Cooking Dry Beansa

Variety
Amount of dry beans 

(9 lbs 4 oz)
Approximate 
amount of 
boiling water*

Approximate 
cooking time*

Beans, blackeye beans or peas 1 gal 1% qt 3 3/4 gal k hrBeans, red (kidney or 
Beans, lima:

pinto) 1 gal 1% qt 3 3/4 gal 2 hr
Large lh gal 3 3/4 gal 1 hr
Small

Beans, white:
1 gal Ik qt 3 3/4 gal 1 to Ik hr

Great northern 1 gal Ik qt 3 3/4 gal 1 to Ik hr
Pea beans (vany or 

small white)
1 gal Ik qt 3 3/4 gal 2 to 2k hr

DIRECTIONS
1. Sort and wash beans.
2. Add beans to boiling water
3. Boil 2 minutes.
4. Remove from heat. Cover and let 

soak 1 hr or if more convenient, 
cool and let beans stand over
night in refrigerator.

5. To season— add 2 oz (% cup) salt 
and if desired, add 2 lb bacon, 
pork jowls, or salt pork, diced 
or 3 to 5 lb ham bones.

NOTE: Precook meat in boiling water as 
needed to assure doneness before 
combining with beans.

6. Cook beans in soaking water for the 
time indicated or until tender. Begin 
counting cooking time when water re
turns to boiling point. Add boiling 
water if beans become dry.

YIELD: About 3 gal 2 cups - 100 portions 
(1 2 cup each).

*Amount of water and cooking time will depend on age and variety of beans 
and type of water used. To shorten cooking time add 1 Tbsp baking soda to the 
3 3/4 gal of water used for the 2-minute boil.

^School Lunch Division, Consumer and Marketing Service: Quantity Recipes
for Type A School Lunch. United States, Department of Agriculture. PA-631, 1966a.

to



Enchilada, Taco or Chili Bean Sauce

Ingredients
100

Weights
portions

Measures
For
portions Directions

Canned Tomatoes 3 cups 1. Break up tomatoes and
Tomato puree 3 cups combine with other
Tomato sauce 2 cups sauces
Cimarron sauce 1 cup
Catsup 1 cup
Water 3 cups
Worcestershire % cup

sauce

Red bell pepper, k cup 2. Blend in flour
chopped

Green bell pepper, h cup
3. Add bell peppers and 

seasonings; cook until
chopped 

Garlic salt h cup
flavors are well blended 
and mixture is thickened,

Chili powder 1 tsp stirring occasionally to
Flour 5 1/3 cups . prevent sticking.



Beef Enchilada

Ingredients
100

Weights
portions

Measures
For
portions Directions

Ground Beef 13 lbs 1. Brown beef? use fat if
Oil or fat, 
melted if needed 
Onions, chopped

8 02 
2h lbs

1 cup beef is lean.
Add onions and cook until 
clear, but not brown.

Salt h cup Drain off excess fat. 
2. Add salt and mix.

Corn tortillas 
OilCheese, shredded 10 lbs

100 3. Dip each tortilla in warm 
oil.

4. On each tortilla place
1% oz of meat mixture and 
135 02 cheese. Roll each 
tortilla and place in a pan.

Enchilada sauce 3 gal 5. Pour sauce over rolled
tortillas.

6. Bake 20 to 30 minutes in a 
moderate oven or until 
cheese is melted.



Beef Tacos (A)

100 portions For
Ingredients Weight Measures portions Directions
Ground beef 
Oil or fat, 
melted (if needed) 
Onions, chopped 
Salt

4 lbs 
2 oz
h lb

% cup 

1 tbsp

1* Brown beef and onions; 
use fat if beef is lean. 
Drain off excess fat.

2. Add salt and mix.

Taco shell 
Cheese, shredded 12 lbs

100 3. To each taco shell add 
h oz meat and 1 3/4 oz 
cheese.

Lettuce, shredded 
Taco sauce

5 lbs
3 qt

4. Top with h cup lettuce 
and 1 oz taco sauce.



Chili Beans - pinto

100 portions For
Ingredients Weights Measures portions Directions

Meat, chopped 
(leftover) 

Oil or fat, 
melted

7h lbs 
4 oz H cup

1. Brown meat; drain off 
excess fat.

Tomato puree 
Chili bean sauce

10 lbs
2 qt

2. Add puree and sauce; 
simmer until beef is 
tender.

Cooked pinto or 
pink beans 
Salt
Black pepper

12 lbs 
2 oz k cup 

1 tbsp + 
1 tsp

3. Add beans and 
seasonings.

4. Cover and cook 30 
minutes or until flavors 
are well blended and 
mixture is thickened, 
stirring occasionally to 
prevent sticking.



Chili con Carne

100 portions ForIngredients Weights Measures portions Directions
Ground beef 
Butter 
Onions, 
chopped

9 lbs 
8 oz 
1 lb

1 cup
2 2/3 cups

1. Brown beef in butter. 
Add onions and cook 
until onions are clear 
but not brown. Drain 
off excess fat.

Tomato paste 2 cups 2. Add paste, sauce and
Cimarron sauce h lb liquid; simmer until
Bean liquid 2 qts beef is tender,
and water

Cooked kidney 
beans, drained 10 lb

6 oz
Salt 1/3 cup

3. Add beans and seasonings.
4. Cover and cook 30 to 60 

minutes or until flavors 
are well blended and

Black Pepper 1 tbsp + 1 tsp mixture is thickened,
Garlic powder 1 tbsp + 1 tsp stirring occasionally to
Chili powder 1/3 cup prevent sticking.



REFERENCES

The Arizona Daily Star. Tucson Public School Menus.
Tucson, Arizona. 1966 and 1967.

Arizona Statistical Review. 24th edition, Phoenix,
Arizona: Valley National Bank, 1968.

Bradstreet, R. B. Acid requirements of the Kjeldahl di
gestion. Analytical Chemistry, 29:944-947, 1957.

Bradstreet, R. B . The Kjeldahl Method for Organic Nitro
gen. New York, New York: Academic Press, Inc.,
pp. 97-100, 1965.

Bransby, E, R., Daubney, C. G. and King, J. Comparison 
of nutrient values of individual diets found by 
calculation from food tables and by chemical 
analysis. British Journal of Nutrition. 2:232- 
236, 1948.

Candelario, J, S, Comidas Mejicanas. Arizona Highways. 
41:32-38, 1965.

Cross, J. L., Shaw, H. L. and Scheifele, K, Arizona Its 
People and Resources. Tucson, Arizona: The Uni
versity of Arizona Press, p. 70, 1960.

Emery, R. C. Low cost nutrition for Phoenix students. 
School Executive. 16:106-110, 1957.

Food and Nutrition Board. Recommended Dietary Allowances.
7th Revised Edition. National Academy of Sciences, 1968.

Hacker, D. B . and Miller, E. D. Food patterns of the
Southwest, American Journal of Clinical Nutrition. 
7:224-229, 1959.

Hunter, G., Kastelic, J. and Ball, M. Assessment of diets: 
Analysis versus computation from food tables. 
Canadian Journal of Research (Section E). 26:367-
371, 1948.

48



49

Information on Operation of Goldfisch Extraction Apparatus. 
Kansas City, Missouri: Laboratory Construction
Company (mimeograph).

Kight, M. A. Associate Professor of Home Economics,
University of Arizona, Personal Communication.
1968.

Kight, M. A., Reid, B. L., Forcier, J. I., Donisi, C. M.
and Cooper, M. Nutritional influences of Mexican- 
American foods in Arizona. Journal of the American 
Dietetic Association. 55:557-561, 1969.

Matz, S. A. Water in Foods. Westport, Connecticut: The
Avi Publishing Company, Incorporated, pp. 122-123, 
1965,

Murphy, E. W., Grossman, E. and Forziati, F. H. Nutritive 
content of Type "A" lunches. School Lunch Journal. 
22:11-18, 1968.

Official Methods of Analysis. 10th edition, Washington,
D. C.: Association of Analytical Chemists,
pp. 328, 332-334, 1965.

Ormand, B. Food Supervisor, Flowing Wells School Dist., 
Personal Communications. 1967 and 1968.

Robinson, C. H. Proudfit— Robinson's Normal and Thera
peutic Nutrition. 13th edition, New York, New 
York: The Macmillan Company, pp. 232-233, 1967.

School Lunch Division, Consumer and Marketing Service. 
Quantity Recipes for Type A School Lunches. 
Washington, D. C.: United States Department of
Agriculture, PA-631, 1966a. ^

School Lunch Division, Consumer and Marketing Service.
A Menu Planning Guide for Type A School Lunches. 
Washington, D. C.: United States Department of
Agriculture. PA-719, 1966b.

School Lunch Division, Consumer and Marketing Service.
Lunch at School— Serves the Nation— 20 Years of 
Progress in the National School Lunch Program. 
Washington, D. C.: United States Department of
Agriculture. PA-764, 1966c.

I



50
Sheehan, E, T. Assistant Professor of Home Economics, 

University of Arizona, Personal Communications.
1969 and 1970.

Sneed, R. Chile. Las Cruces, New Mexico: Cooperative
Extension Service, New Mexico State University, 
1966.

Standal, B. R., Bassett, D. R., Policar, P. B. and Thom, M.
Fatty acids, cholesterol, and proximate analyses of 
some ready-to-eat foods. Journal of American 
Dietetic Association. 56:392-396, 1970.

Watt, B. K. and Merrill, A. L. Composition of Foods—
Raw, Processed, Prepared. Washington, D. C.:
United States Department of Agriculture. Agri
culture Handbook Number 8, 1963.

White House Conference on Food, Nutrition, and Health.
A Summary of Panel Recommendations, 1969 (mimeo
graph) .



.

64 83


