
Mstj or Pr-afmsm* 

r. £ 
ftpGtm&m (J 

D@an o f t h a S c h o o l of 
Horn© Economics 



DETBRMIEED ENERGY VALUE OP DORMITORY MEALS 

THISIS 

Presented to the Graduate Council of the 

North Texas State College in partial 

Pulflll-iasnt of th© Requirements 

For tb© Degree of 

MAST® OP SCIENCE 

By 

Mary Robinson, M. A, 

Benton* Texas 

August, 1956 



Si ncr i o vi 
' i 

TABIiB CP 0OKTEBTS 

LIST OP TABLES* if 

IBTRGD0CTIOH* . * 1 

* * « + * • * « » « • « • • * » * * # « • * * 

• » * • # « • • • • • « « * # # * • « # # # * # 18 

BXSttOOKAfHY* , * 1 9 

lit 



LIST (F <gmm& 

Table 

I# Me-rms Served Poring th© Days Food Wits 
Co3JL»at«d fm* Galea?!e Bet erailn&tion# » • • • 

II* Caloric Valta&s of* Sfcals S#r«r«4* * 

III# Average Caloric Value of Plat® Waste for Each 
of the S©'r©» Days * Ifeals -4 • #- •# * '« « t •*, • 

IV* total Daily Caloric ¥al«© of S#ir«a Days1 

G OSfipOft JPOQ'tl * * • • • -»•#»» » • • « » • 

lr 



IllTEOBlICflOK 

To save the tiiae and expense required in chemical 

.analysis# studies of the food consumption of large groups 

of college women of northern states by the Inventory Method 

have proved effective• According to Coons and Sehiefelbusch1 

the habitual food eonsmn.pt ion of present-day eal lege wmmn 

is lover than it was a generation ago and lower among Okla-

homa women than among town whose intake was reported in 

other sections of the United States. Their conclusion was 

that prolonged under-nutrition in a factor in low metabolism* 

It is significant that the Oklahoma woiaen had similar diets 

in calorie content to an underweight group of college women 

whose intake wa® studied at the University of Chicago toy 

Blunt and Bauer2 and that the Qkl&horm woaen consumed 19 per 

cent leas calories than did the Chicago won@»# 

Calorissetrie deterainations on food consumed by college 

women of the South sand Southwest, whore little research has 

bean don© in the energy value of daraitory meals and where 

the semi-tropical climate prevails, is clearly needed. 

M* Coons and A. T. SchiefeIbusch* wThe Diets of 
College Women in Relation to Their Basal Metabolism*1" 3our-
irnl of nutrition* V (1932), I4.56* 

Blunt and M« Bauer, Journal of Horn© Economics, 
XIV (1922), 226. 1 """ 



Th© present study was planned to dsterialn® $h& energy 

value of food, served to a 0»oup of 220 women att#nding & 

small ©©et&rlan college afc Beltoa, f w i , 



frgcesehjrb 

f-@ determine the caloric content of food served at 

Mary Hardin-Baylor Collage dormitory, samples of food and 

plat® wast# were collected for seven day#* meals during the 

spring of 1956# F&raily-8 tsyle service of meals, which is 

the custom of the college, peraitted a free selection of 

the food offered* Although the food was placed in platters 

and bowl®, the number of portions provided were sufficient 

to serve a similar sis§® portion to each girl at the table• 

However., second servings were usually available• Both milk 

and coffee were served in winter and milk and iced tea in 

summer* so that two beverages were available to those desir-

ing two. Oleomargarine and white and whole wheat bread were 

available for extra servings. Food portions identical to 

those served to each girl at the table were collected after 

each meal. Moisture determinations were raade by weighing 

the composite food of each meal before it was ground* 

blended in a Waring Blender, and dried in a gas oven at a 

tesiperature below 200° P. Plate waste was collected in a 

weighed container at the end of each meal and the total con-

teats weighed. A scrapie of plate wast® from each meal was 

ground* blended, and dried* The caloric value of bread 

alone, sliced bread and hot bread, was determined by obtain-

ing and drying saisples in like manner# 
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After all food and plate wast# samples were dried, thoy 

weye burned in a Para? Oxygen Boiab Calordiaster and their ca-

loric value calculated. 



DISCU5SIGI 

The menus of the seven day* ©a which food was collected 

for detecraimt ion followed the usually accepted pattern of 

most southern hemes. It my be a®e» in fable I that break-

faat consisted of fs?uit or fruit juice.# assorted cereal, 

eggs» bacon or sausage, with hot biscuits or muffina served 

with toast and jelly. Both lailk and were served *t 

breakfast* .and some of the girls drank both# while soiae drank 

only fruit jaiee» Saeh breakfast aanu contains an adequate 

amount of aniim! protein* #r«a vhani fluid milk was not chosen 

m th© breakfast beverage. A* in many small institution*# 

scrambled eggs appeared most frequently because they can be 

kept warm mar© easily and are well accepted, All breakfast 

menue except on© contained some type of dry cereal with half 

a eep «f whole milk. 

fh» noon meal pattern consisted of meat, two vegetables* 

corn bread„ salad* deaaert, and & eholee of beverages • The 

ever-present and popular hot corn bread with fresh vegetables# 

and hoiae-Kjad© cake and pastries cooked In the college kitchen 

made the noon meal the one usually eaten by all the girls • 

It la Interesting to note that liver, which appeared twice in 

the seven-day collections* was not a usual weekly plan of the 

dining-roosa service • This happened because the seven days1 



f ABIE I 

MENUS mmrna THK BAYS FOOD WAS 
COLLECTED PGR CALORIE D1TER MI NAT I ON 

Meal Daj 1 !D&y 2 Day 3 

Breakfast Toaaat© Julee 
Pep 
* eup Milk 

Bacon 
Pig & Jelly 

lisemit—foast 
Milk—C affee 

Tomato Juice 
Puffed Wheat 
i eup Milk 

Sausage 
J elly—Peaeh 
Preserves 

Biscuit-—1f mmt 
Milk—'Coffee 

Grapefruit 
Raisin Bran 
J oup talk 

Scrambled Eggs 
Cherry Preserves 

Bleoui t—T oast 
Milk—Coffee 

loon Meal Barbecued Beef 

Pinto Beans 

Vegetable 
Salad 

Corn Bread 
Blueberry 
Cobbler 

Milk—Tea 

Smothered 
Liver 

Broccoli 
Potatoes 
Vegetable 
Salad 

Com Bread 
Doughnuts 

mite—Tea 

Pried Steak-
Gravy 

Carrots 
M m Beans 
Vegetable 
Salad 

Corn Bread 
Cherry - Pie 

Milk—Tea 

Supper Luncheon Meat 

Fried Potatoes 

Sliced 
Tomato©® 

W.V?.—Bread 
Ice Cream 
Milk—T ea 

Hamburger 
Steak 

Cera 
Green Beans 
Peach Plekle 

W.W.—Bread 
lee Cream 
Milk—Tea 

Beef Stew 

Turnip Greens 

Pickled Beets 

W.W.—Bread 
F^ult 0«p 
Milk—Tea 



TABUS I—Continued 

Bay % Day 5 Day 6 Day ? 

Grape Juice Grange Juice Whole Grange Apple Juice Grape Juice 
Grape Nuts Sice Crlspies Shredded Wheat 
§ cup Milk § cup Mlk 'if cup Milk 

Scrambled Eggs Scrambled Bgga Scrambled Eggs 2 si. Bacon 
Peach Fig Preserves Jelly Grape Jelly 
Preserves 

Muffin—¥ oast Biscuit—"1? oast Muff in—Toa® t Muffin—Toast 
Milk—Coffee Milk—Coffee Milk—Coffee Milk—Coffee 

Steak—Gravy Boast—Gravy Mirer and Boast Beef Steak—Gravy Boast—Gravy 
Onions 

Potato®® Squash Broccoli Turnips and 
Green Beans Green Beans Com, Greene 
Fruit Salad Beet Salad Spiced Radish and 

Peaches Onion 
Corn Bread Com Bread Corn'Bread Corn Bread 
Chocolate Cocoanut Chocolate Peach Cobbler 
fie Pie fie 

Milk—Tea Milk—Tea Milk—Tea Mi lk—Tea 

Chicken Salmon Piraiento Tuna Salad 
Kcedles Croquettes Cheese 

Soglish Brussels Fried Potatoes Potato Chips 
Peas Sprout a 

Potato Chips 

Peach Pickle Peach & Cheese Tomatoes and Tomatoes and 
Salad lettuce Lettuce 

Bread W„W»—Bread M.—Bread W.W*—Bread 
Ice Cream Sherbet Ice Cream Apple (lake 
Milk—Tea Milk—Tea Mi Milk—Tea 
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food represented here was collected a day at a time during 

the spring semester.. Fish at the noon ami Is not shown 

for the seven days, Table I, hut generally appeared on the 

rmmi plana. 

Supper, a better-attended meal than breakfast, Is not 

as popular as the noon meal. Because of a greatly reduced 

kitchen staff in this evening, th© food served at supper was 

usually of a kind that could be previously prepared or pre-

pared in a short tiiae by fewer people. Picnic-style food 

was often served during th# warm weather with foods that 

lent themselves to the making of light salad aecoispanintents • 

Ice cream was on the evening menu many times because of the 

fact that a© preparation tag required. It appears in fable I 

on five of th® seven menus. 

Determined fuel values, which raay be seen in Table II, 

show a rang© of 370 to 911, with an average of % 0 for the 

breakfast coiapositeis. The low values were made on days 

when crisp bacon took the place of scrambled eggs, which 

contain much fat as prepared in the institutional kitchen, 

to Day I}, a very generous serving of country sausage brought 

the energy value to its peak of all breakfasts, namely 911 

calories. Hot biscuits and muffins with Jellies, which are 

found on each of the breakfast menus, made for additional 

calories. If an eij5ht-o«nee serving of whole milk was con-

sumed by each girl, the value of the composite was raised 

toy 166 calories to an average of 792 calories, Xm Table II 
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TABUS II 

caloric: values cf mba&s served 

leal 
Composite Coiapoaite 

+ Milk* 
Composite 
+ Bread 

Breakfast 
Day 1 ' • 
Day 2 
Day 3 
Day 4 
Day 5 
Day & 
Day ? 

km 
911 
A O 
690 
550 
ill 
370 

62$. 
1077 
906 

H| 

53$ 
988 
817 

• - 772 
627 
838 
W 

Total 
Average 

i+Ji.80 
%Q 

5$|7 
792 

5®k 
f H 

Noon Meal 
Day 1 
Day 2 
Day 3 
Day % 
Day 5 
Day 6 
Day 7 

1050 
722 

1003 
7*3 

% 9 
760 

12X6 
888 
1169 

llS 
1015 
926 

1127 799 
1080 
820 

S 
92O 
837 Total 

Average 
60L7 
8 % 

7209 
1029 

6586 
9^1 

Supper 
Bay 1 
Day 2 
Day 3 
Day § 
Day 5 ' 
Day b 
Day 7 

720 
7 # 
80k 
662 
9j| j 

886 
952 

H I 
1139 
1111 
772 

S I 
881 
739 

1050 
1022 
683 

Total 
Average 

6658 
951 

Calorie mill® of milk calculated from published 
tables. 



TABUS I !•—-Continued 
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ComposIt© 
* Milk & 

B r e a i 

Composite 
- Plate 
Wast© 

eoapos l t® 
+ XUk 
» Plat© 

l a s t ® 

Coaposit® + 

- Plat® 
l a s t # 

0G®p»®it@ 
* Bread 
t Milk 
- Flat© 

Wast®. 

1293 

Hi 

1163 
1092 
1003 
7t 
mi 

# 3 
1029 
l d g 

HX6 
1188 

fij.9 

?19? 
1028 

7< 
SI 

.9 

•31 

1712 
J * | i J f e f c 

$3© 

801 
612 
871 
726 

2K 
IS 

727 
790 
602 

S5l 
Mot 

4552 
759 

,6 

7tS 
815 

697 
k$t 

iW61 

867 
778 

1035 

i o p 
5fe 
810 
6: 

956 
768 

1063 
1017 

Available 

? . . . . 

362 
Jj.ali.1 

591 

878 
689 
V 

721 

8 * 

i o | 5 

717 
910 

928 
970 

i o g 

1240 
3.095. 

A v a i l a b l e 

6010 
1001 
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there amy also to® seen the Increase in ealoric value, t# 

718 calories, if' a serving of bread, 77 calories, is added 

to the breakfast cojaposite. Even when corrections were mad© 

far plat® vssle*. the caloric averages provided ar© 53Q for 

eosposlt# food only, with milk 680, and with extra bread, 

$91 calories. The maximum calorie value provided by break-

fast is shown when the individual motrnwrnm both a glass • &£ 

milk and a serving of bread—88lj. calories- without plate 

waste and S%,8 with plate waste. 

loung and Storviek,* in their study of food consumed, by 

college women* found that the weekly intake of students miss-

ing breakfast showed that a direct parallel exists between 

the adequacy of breakfast and that of the diet as a whole, 

omission of breakfast Is frowned on by all nutritionists who 

have learned, as stated by Bog&rt,^ that food Is needed to 

supply energy and prevent fatigue during the morning hows. 

Also, if breakfast la omitted or Is too light a meal* It Is 

difficult to amis® sure that the other seals will furnish th# 

daily quota of all nutrient*. 

It is evident in Table II that a patron of Mary Hardin-

Baylor dining-room could consume at the noon meal a range of 

722 to 1050 calories (from composites)# with an average of 

1C. B. Young and G. A. Storvick, "Food Habits of Col-
lege Freshmen at Oregon State Collate »M Journal of the Amsr-
lean Dietetic Association, XXV (19k9). 2. ' 

2Jean Bogart, Rutrltion and Physical Fitness {Phila-
delphia, 19551» ppi"""1" " 
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8 % P®r a o o» »&!• When corrections were isi&de for plate 

waste, the rang# was 61̂ }. to 882# with an &v©r&g© of' 755 

calories. The maximum provided % the noon Meals, 965 *0 

1293* with an average of 1092, is shown when the girl con-

sumes a slice of bread in addition to the corn bread in the 

composite and an eight-ounce serving of whole milk. With 

plate waste deduction, this becomes a range of 855 to 1125# 

with an average of 9 % calories, 

The supper composite ran lower in caloric values than 

did the noon meals, the rang® being 606 to 973, with an a w 

ermge of 705 calories. As in the ease of other meals, a girl 

could increase her caloric intake with the addition of a 

glass of milk and a slice of bread.* which would bring the 

energy value to a range of % 9 to 1216, with an average of 

102i, whereas with the plate waste oorreetions the range was 

% 5 to 109lf, with an average of 1001 calories. Tim menu for 

Bay 7 was found to have the least fuel value, 606 calories. 

Tuna fish salad as the aw in dish of the meal was c ©noosed of 

tuna fish and fresh chopped vegetables, which were not high 

in calories. A plain apple sauce "cake* muffin which was 

served for dessert is lower in calories than a serving of 

iee cream. The supper of Day 5t whieh gives the highest 

calorie value of the seven days, included deep fat fried 

salmon croquettes, a starchy vegetable, hoaiiny, and cheddar 

cheese used in the salad. 
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It m y to# a se n from Table III that Mi® breakfast plat© 

waste ranged from lj.6 to 178 calories, with an average of 111, 

flie smallest amount of plate waste, l}.6 calories, occurred on 

Bay If when no cereal was served, indicating that the extra 

bulk raay cause a girl to leave more of the food uneaten* 

However, the highest plate wast®, 178 calories, occurred on 

Day 1 when the composite meal was lowest in caloric content. 

The next highest plate waste appeared on Day 3. The high 

plat® waste for these two breakfasts m y to® due to the aas» 

type of bran cereal being served on these days, sine© this 

type of cereal was mot nerved at any at the other breakfasts 

at which less plate waste occurred. 

TABUS III 

AVERAGE CALORIC VAJPGffi OP PLATE WASTE FCK 
EACH (W Tig S W m M S * 1SAIB 

Bay- Breakfast Hoon Supper Total 

Day 1 
Bay 2 
M y 
Bay 
Bay 
Day 
M y 7 

Total 
Average 

m 
110 
132 
17 
38 

100 
13J6 

762 
109 

P 
f m 
60 
?6 
9t|-
X 

33s 
56» 

m 
3x0 
123 

31 
20i 

1883 
269 

X <•» unavailable 
^Obtained by dividing total by six days. 
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raw high plate m t « of the noon meal on Bay 1 (2l)-9 cat-

cries) may be leoomt©^ for by the fat- ant ben* from the kr* 

becued beef found In the garbag® can after that ueal. Day l| 

had the least plat® wast®, far it noon meal, 1? calories, and 

it Is interesting to not© (Table I) that more popular foods 

were served at that s»al, The plate wast© for the noon meals 

ranged from 1? to 2lj.9# with an average of 109 calories 

(fable III), 

It is evident from the same table that less food energy 

value was wasted from the supper meals • the rang® of 14 to 

9l|. shewed less overall variation In plat© waste, with an av-

erage of 56 calories* On Day 3 only 1% oalerie* were lost 

in plate waste when vegetable stew was served, while the 

highest plate wet# occurred on Bay 6 when piaiento cheese 

and fried potatoes were served. 

In fable IV the total dally caloric value of seven days* 

cosmosIte foods are shown. The total calories from seven 

breakfasts was kk&$* with an average of 6!j.0. Ooaposites 

for the seven soon meals totaled 6(%7 calories, with an av-

erage of 861), • The is even suppers provided 5I4.96 calories* 

with an average of 785* When the total# were added and the 

average obtained, it was found that a Mary Hardin-Baylor 

girl could get a range of 1736 to 2555* and an average of 

2260» for composite foods alone. When corrections were 

made far plate waste* the range for composite foods was 

found to be 1535 to 2200, with an average of 1977* 
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TABLE IT 

TOTAL DAILY CALORIC VALUE OF BMW 
DAYS1 COMPOSITE FO< 

Bay Break fas t Boon Supper T o t a l 
®#tal 

Average 
?lat» Wast© 

Bar 1 
Day t 
Day 3 
Day k 
Day 5 
nq r 6 

7 

T o t a l 
Average 

l £ 8 
9 j a 
7%Q 
6 % 
550 
761 
170 

1050 
722 
1003 
713 

7 & 

6<%7 
86% 

7ft 
766 

973 

78$ 

>7 
21C 

2 5 f t 
1736 

16 ,028 
2 ,290 

1766 
1138 
f » 

2200 

1535 

3$*8b2 
1 #97? 

The Na t iona l Research Council^ recosjaift-rids 2^00 c a l o r i e s 

f o r g i r l s of 16-20 and 2J00 c a l o r i e s f o r g i r l s over 2 0 . Th® 

young women of this s tudy were 17-22 y e a r s of age, A 5 P©*» 

een t r e d u c t i o n f o r the warmer c l ima te g ives 2280 c a l o r i e s 

f o r t h o s e under 20 and 2180 c a l o r i e s for t h e g i r l s over 20# 

The average dally caloric food composite provided a plus or 

minus 10 per cent of t h e s e reeoiBwended allowances. Thus if 

the Individual had the average plate wast* determined for 

a l l of t he steals* t h i s would mot to® tru*. K e i t h s of t h e s e 

averages takes into consideration that eaoh girl was per-

mitted more of the csoraposite f o o d s , as well as a glass of 

^Nat iona l Research Counci l , Recommended 
ances, revised ed» (Washington,. D. C., 1§53)'« 

Allow-



alIk and additional bread at each of these meals• Further-

more, other foods eaten between Kteals# such as candy, car-

bomtefi drinks, and other snacks would bring the total 

day * s intake to a level exceeding the r©eo®t»»dateion#. 

At Cornell University eight women, ages 22-36, were the 

subjects of a study by Frank and Johnston̂ - in which th@y 

were predicted to need an average of 22?0 calories per day, 

This prediction was mad® by th© use of a system recommended 

by th» national Research Cornell for women of moderate activ-

ity with adjustment for age, mean external ten^erature, • and 

weight* It was found that the prediction was similar to th® 

energy needs of these young wonsen* The girls in the warmer 

climate of th® present study had an average of 2260 calories 

provided as composite food alone. This suggests that if the 

food served .Is eaten, the recommended daily calorie require-

ment of the average college girl would be met without fluid 

milk or additional breadstuff# 

" It Is not ©noujgh to provide th© food* It mast be eaten 

in order that each individual obtain an adequate diet# 

Nygreen^ emphasises this point la a study of the food served 

in the women's residence halls of the University of Washington 

% . M* Frank and F. A. Johnston, "total Energy Heeds of 
Women of 22 to 36 *ears of Age," Journal of the American 
Dietetic Association. XXXI {October, 145ST7 ' 

£m. S. Hygreen, "Poods Eaten by College Studentst Accept-
ability, Aa#<imey# and Cost*'* Journal of th© American Dletetle 
Association. XXX {October, 1 9 — 
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states that although a diet was planned whieh met the daily 

reeoiaraended allowance by tim' National Research. Cornell la 

nutrients, M m patrons who missed meals or refused portions 

failed to receive full w l a s f m m m m j spent* 
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fhis study m i made to determine the energy value of 

food served family style to 220 young wmmn at Mary Hardin-

Baylor Oollege, 8© It on, Texas , Identical samples ©f f ood 

served on seven days. In addition to a sample of plats wait© 

from each meal# were collected., weighed* dried, and their 

©norgy value computed by burning in a perr Oxygen Bomb 

Calorimeter, 

fhe breakfast #cwp«#it©s provided 370 to 9X1 calories* 

with' an average of 6I4.Q. 

fhe noon meal composites provided 722 to 1050 calories, 

with an average of 8%,# 

The supper meal composites provided 606 to 973 calories» 

with m, average of 785» 

The daily total composite food ranged from 1736 to 255$ 

calories, with an average of 2260• 

Additional calories were available at each meal from 

second servings of the composite foods, fluid milk, and second 

servings of breadstuff# 

The dally total calories from plate waste ranged trm. 

123 to if62, with an average of 269 calories. 

3.8 
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