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NUTRITION SURVEY OF TWO CONSECUTIVE TRAINING CY(CL:S,
CO. ™G", AIRFORNE TRAINING BN., FORT BENNING, GEORGIA, OCT-NOV 1953 ’

OBJECT

The purpose was to conduct a nutrition survey on two consecutive
training cycles of a company of airborne trainees, during their strenuous
three-week training ocourse at a very high rate of physical activity. This
study was a continuation of the previous camp surveys (1, 2, 3) performed
by this Laboratory, which involves the systematic, periodic appraisal of
Army messing facilities in units representing different service and combat
branches with a wide range of physical activity and environment, The
primary purpose of this survey was to determine (a) the total food consump-
tion from all sources by these trainees, (b) the nutrient composition and
the nutritional adequacy of the ration, (¢) the nutritional status of the '
troops and (d) the energy balance of the troops. The study also included y
a comparison of the various methods of computing food consumption and food
losses,

SUMMARY AND CONCLUSIONS ﬂ

Two consecutive training oycles of the Airborne Training Battalion,
Company "G, Fort Benning, Georgia, were surveyed with the following
schedule =

1st oycle 2nd cyele ’
One

12-16 Oct week 9-13 Nov -

19-23 Oct between 16 thru 25 Nov ]

26-30 Oct oycles (inolusive) H

The food consumption derived from the mess alone, as calculated by
the various methods, ranged from 3147 to 3446 calories per man per day
(Fig. 1), but when the total food consumption from all sources is considered,
the intake was 3878 to 4238 calories. The daily food consumption from sources
outside the mess averaged 731 calories per man per day, or a difference of
17.2 to 18,9 per cent of the total food consumed.

The protein consumption from the me*s alone (Fig. 2) was 111.2 gm. by
the chemical method and 115.3 gm. per man per day by the inventory method.
These values were above the basic dietary standard of 100 gm. a day.

The total edible food losses averaged 767 calories or 18.5 per cent of
the total edible food available (Table XII) by the inventory method and 792
calories per man per day or 18.7 per cent of the total edible food available
from the mess, using the chemical method in which carbohydrate is determined
by weight difference.




Two variations of the chemical food analysis method wore used, differing
only in the mothod of carbohydrate assay: (a) by direct determination of
hycrolyzable roducing supar ard (b) by determinution by weight difference
(totaul dry weirht of food - protein - fat - crude fiber - ash).

As noted in previous reports from this Laboratory the disagreement among
the various methods was due lurpely to the discrepancies in the direct
chemicul method of carbohydrate determinution of reducing sucrarc (Table IV),
theso valuas waroe 74.9 pm., or 300 calorincs, lower than the carbohydrute Ly
voight ¢ilferenco mothoc,

The frirly ~ood corrolution betvecn tho chemical and inventory methods
cun be attributed to (a) improvements in the inventory method, using recipes
and observed refuse data, (b) the correction of the bomb calorimetry data
using the more specific Atwater factors and (c) the use of carbohydrate by
weizht difference method in computing the chemical data.

RECOMVENDAT TONS 3

1. Nutrition surveys should be undertaken on units operating in cold,
hot-humid, and hot-dry environments, The previous surveys have been on units
in temperate environments, with wide ranges of physical estivity between the
units,

2. The carbohydrate "by weight difference™ method only zlL.ould be used
to determine carbohydrate, until such time as a good chemical method for
carhohydrate in food composites is developed.

3. Experiments should be designed and conducted to study the problem
of physiolo~ically versus chemically available carbohydrate.

4, Studies of factors affecting the voluntary intake of fat should be
undertaken.

5. Data in all the previous company mess surveys should be consolidated
and uniformly recalculated in accordance with the followins procedures:

a, Bomb calorimetry data corrected for nutrients, using the Atwater
corrections and correction of gross bomb energy to net metabolizable energy
(Appendix VI).

b. All direct chemical data corrected, usins the carbohydrate "by
weight difference™ method.
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c. The elimination of the data for direct chemical analysis of
oarbohydrate in the caloulation of ocalories.

d. The calculation of the inventory msthod using new waste data,

APPROVED s

THEODORE E. FRIEDEMANN, Ph.D.
Soientifio Director

Corl Jptovadn

CARL J. KOEHN
Lt. Colonel, MSC
Commanding
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by inspection of the training schedule in the office of the S-3, Airborns

INTRODUCTION

This survey is the fourth in a series of nutritional appraisals at
troop messes. Other mess survoys have been performed at Fort Shoridan,
Illinois (1) on a company of Militury Police in relatively sedentary occupa-
tions; at Camp Pickett, Virginia (2) on two companies of the Medical Re=-
placement Training Battaolion,on trainees in their first eight weeks of basic
training; and at Fort Riley, Kansas, on two companies of the 10th Infantry
Division (3), on trainees in their last eizht weeks of basic training. For ]
this appraisal, two consecutive training cycles of airborne traoinees were
selected from the Airborne Trainin~ Battalion, 1lst Student Re~iment, Fort
Benning, Georgia, during their very strenuous three-week training at a high
rate of physical activity,

This study was instituted to gather information on (a) the food consumed
by these troops in the mess, as well as food consumed from other sources,
including Post Exchange facilities, snack bars, cafeterias, food from home,
etc., (b) the nutritional adequacy of the ration that was consumed, (c) the
determinat ion of the energy balance of this group, derived from time motion
studies, food consumption, and chanzes in body weight, and (d) the nutritional
status of these troops, The studies (¢ and d) on energy balunce and nutritional
status will be reported separately.

THE MESS SURVEYED

The physical setup of the mess was similar to that of other company messes
surveyed in the past, however it was inadequate for the number of men fed,
averazing, for example, between 310 and 320 men at the noon meal during the
second cycle. As a result, the first men in line at meal times had to rush
through their meal to make room for the trainees at the end of the line.

Mess Personnel. The mess hall was under the supervision of the company
executive officer, a lst Lieutenant in the Airborne Infantry. His staff
included a mess sergeant, an assistant mess sergeant, and a first cook who
was assisted by two additional cooks on each shift. One baker baked for the
whole company. The cooks were assisted by nine trainees assigned to K. P.
detail each day. The mess personnel cooperated wholeheartedly with the members
of the survey toam when they realized that no attempt was made by the survey
personnel to alter the existing mess practices.,

Food Preparation. The Army recire manual TM 10-412 (6) served as a
general guide for the preparation of food items, but many deviations were
practiceds The preparation of fried foods was always a problem because of
the shortage of grills and, as a result, these items were never cooked well
enough. Food was always prepared in advence and, as a result, was usually
cold, tasteless, and dry.

SEL™CTION OF TRAINRNS SURVEYWD

The selection of the trainees who were surveyed was mede arbitrarily
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Infantry Battalion. The actual dates of the survey had been chosen two
months in advance. Company G, Airborne Infantry Training Battalion, lst
Student Rorimont, was selected (Fig. 9 and 10), sinco they began their
training on 12 October. The dates of the consecutive 3-week training cycles
were as follows:

lst cvecle 2nd oyole

12-16 Oct One week 9=13 Nov

19-23 Oot be tween 16=25 Nov_(included
26-30 Oct oycles one weekend)

The survey periods began on Monday morning and lasted through Friday
evening of each week, except for the period of 16-25 November, where the period
was extended for ten consecutive days. This last period was necessary since
the three-week training period during the second cycle was shortened because of
Thanksgiving Day.

Number of Men Served. During the first cycle, the mess hall served an
average of 999, 984, and 903 meals per day for each week of the three-week
cycle. During the first week of the second cycle, the mese averaged 774 men
per day and 744 meals per day for the last ten days. The table below presents
the daily breakdown of the head count.

Head Count, Average Men Per Days

Days 1 2 3 4 5 Ave Meek  Ave/Cycle
12-16 Oct 352 343 342 315 315 335 .
First  19-23 Oct 335 332 314 334 326 328 321
Cycle  26-30 Oct 295 299 300 318 293 301
9-13 Nov 287 305 153 281 266 258
Second 16-20 Nov 274 280 279 276 272 ) 251
Cycle 21-25 Nov 191 146 267 271 223 ) 248

Weighted Average, Two Cycles 286
sBased on average head count for three meals

PFRSONNRL OF TEAM

The survey team consisted of 22 personnel including the following: the
Commanding Off'icer (MSC) of the Medical Nutrition Laboratory; two officers
(WMSC dietitians); one officer (1SC) in charge of supply; one senior civilian,
the Survey Director; one civilian statistician; seven qualified scientific
and professional enlisted personnel; three EM laboratory technicians; two EM
drivers; one El mechanic; one EN statistician; one EM photographer; and one
EM clerk-typist. Most of this group had been working together for at least
one year and had been especially selected for a specific assignment on this
survey. (For assignment of duties see Appendix V).
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EQUIPMENT OF THE SURVEY TEAM

The equipment brought to Fort Benning consisted of a large tractor-
trailer mobile laboratory unit, a small house trailer (converted to a mobile
laboratory), one carpo trailer, and two 3/4-ton trucks. The mobile labora-
tories contained all the equipment necessary to perform the chemical procec.urez .
for this study. This equipment included a large 25 KVA generator, a portable
5 KVA generator, two electrically heated digestion racks for Kjeldahl total
nitrogen determinations, two all-glass distillation units, one oxygen bomb
calorimeter, two acourate direct-reading Gramatic balances, two spectrophoto-
meters, one large drying oven, one vacuum oven, two incubators, one large
refrigerator, a deep-freeze, one large food grinder, and a large assortment o
chemicals and glassware. ’

Because of the anticipated work load in the chemical laboratory, a large
empty mess hall (Fig. 8 and 11) was utilized, and part of the equipment was
set up there. However, fat extractions were performed in the small mobile
trailer, the Kjeldahl digestion of proteins was performed outdoors, and the
distillation units for protein analysis were set up in the large trailer (Fig. 7).
Both of the mobile laboratory units were parked adjacent to the mess hall, whicl
also supplied the trailers with water and electricity.

METHODS OF SAMPLING AND NOMENCLATURE

In order to provide the necessary data for the calculation of the caloric
and nutrient intake of the troops, the following representative composite
samples were collected; food as taken on tray, plate loss, kitchen loss, tray
wash, grease trap, and rendered fat., All preparation loss (inedible) was
weighed by item, recorded, and discarded.

NOMENCLATURE OF FOOD COMPOSITES AND FOOD IOSSES

l. Food composite as taken on the tray. During each meal, one of the
survey personnel collected five average and representative servings of each
food item served at that particular meel. The composite samples were made up
of representative aliquots of each food item served, weighted in terms of the
total quantity of the food item taken on the tray and divided by tie head
counte As it represented the quantity of food taken per man, it can be defined
by the following equations:

Food prepared for serving = (Ay = Aj) + (Bp = By) @ (Cp - €1), etc.

Average meal as taken on the tray = A2 - Az Bz -Bgz C2-C3 , oto.
T YTt T
a) where A, B, and €, etc. represent the individual food items,
b; where Aj, By, Cj, etc. represent the weights of the empty pans,
where A3, By, Cp, etc. represent the full weishts of the food pans,
d) where Az, Bz, C3, etc. represent the weichts of the food pans and
the contents after serving the food items A, B, C, etc., and
®) whero M equals the total head count for the meal, or the total number
of men fed. (See Appendix VII and VIII).
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The composites from nach meal were combined at the end of each day and
homogenized, usuully with ths addition of a weighed amount of water. The
average amount of sugar consumed per man was added at this time, sugar being
recorded on a per man per day (PMPD) basis. The total sugar consumed was
divided by the average head count por meal to obtain the PUPD average.

The homogenized composite was analyzed chemically for protein, fat,
oarbohydrate, moisture, ash, crude fiber, and totul calories using the bomb
calorimetere.

2. Plate loss. The plate loss sample was a composite of all the edible
food left on the tray and was weighed and collected by food item after each
meal, At this time non-edible portions of the plate scrapings were removed
(bones, rinds, and pits), weighed, and discarded. In the caloculations, none
edible plate loss was subtracted from the weizht values of the respective
items “as served on tray" and added to ™preparation loss™, item 7 below.

The remaining edible portion was combined for each meal, weighed and ground

in a large food grinder (Fig. 6)s The ground sample of plate loss was mixed,
usually with the addition of a weighed amount of water, and an aliquot was
removed to be homogenized in a Waring Blendor; to be analyzed for protein,

fat, carbohydrate, ash, crude fiber, moisture, and by bomb calorimetry (Fig. 12).

3¢ Kitchen loss. All food which was prepared, but not served, and was
eventually discarded, was collected as kitchen loss (Fig. 5)s In addition,
all unused dough, egg batter, burnt toast, and all other edible food loss of
similar nature was placed in the kitchen loss sample. This sample was ground
at the end of each day, mixed well, weighed and an aliquot taken to be
homogenized.,

The homogenized samples of on tray, plate loss, and kitchen loss were
each divided into two portions, one used for analysis immediately, and the
other stored in a deep-freeze for future use, Samples for analysis were
stored in & refrigerator when not being used.

4, Rendered fat drippings. All fat that was generated and collected
in the course of meat preparation, that was eventually discarded, was
classified in this catesory. This group included drippings from bacon,
roasts, hamburgers, etc. This sample was collected over the entire survey
period, weighed, and an aliquot was analyzed for fat alone,

5. Grease trap skimmings. In this survey, we assumed an average value
for grease trap skimmings, based upon data from previous surveys.

6. Tray wash water. In this survey, we assumed an average value for
the tray vash sample also, based upon data from provious surveys.

7. Preparation loss, inedible. During the preparation of food items
there vicre inevitable losces which were referred to as preparation losses.
This category included all inedible parts such as bones, fruit rinds, pits,
erg shells, and varotable trimmings. Thesc itoms were weighed individually,
recorded, and discarded.

I —— ¥




8. Total kitchen iuss, For the sake of simplicity in the calculation c¢f
food losses, the kitchen loss also included the rondered fat drippings and
grease trap skimmings (3, 4 and 5 alove).

MEZTHODS FOR THE CALCULATION OF FOOD CONS'MPTION

l. Chemical Methods.* These provided the first method for determining
the nutritional content of the diet.

Food as taken on tray, plete loss, and kitchen loss composite samples
were analyzed for protein, fat, and carbohydrate; and the rendered fat sample
analyzed for fat alone. For the food as taken on tray and plate loss samples,
moisture, crude fiber, and ash were determined using the official AOAC methods
(7)e The calorioc content was determined directly on the vacuum-dried food
samples by oxygen calorimetry (8). :

Protein was determined by the Keys-micro-Kjeldahl method (Fig. 13) as
desoribed by Consolazio, Johnson, and Marek (9), using concentrated sulfuric
acid and a phosphate-copper sulfate catalyst,

Fat (Fig. 14) was determined by a modification of the AOAC-Mojonnier method
(7) using an ether-petroleum ether extraction after 1.5 hours of hydrolysis in
hot concentrated hydrochlorio acid.

The carbohydrate determination was made by a modification of the Somogyi
(10; and Nelson (11) colorimetric methods using a zine hydroxide filtrate
(12) after three and one-half hours hydrolysis in 1.0 N sulfuric acid (H2S04)
in a boiling water bath.

After determining the grams per cent of protein, fat and carbohydrate,
the caloric content of the diet was calculated using the energy equivalents
of 4, 9 and 4, respectively (13).

2. long Inventory lMethods# for Determining Food Consumption. The long
method of inventory is another method used to compute food consumption. 1In
this method, an initial inventory is performed and a record is kept of all
the food that is brought into the mess daily during the period of the survey.
On the final day of the survey, after the last meal, another inventory of all
the food items on hand is made. The difference between the initial inventory,
with the addition cof all issues processed during the survey peried, and the
final inventory will give the weight of food that has been utilized curing
the survey periods This value, less the food losses (preparation loss, plate
loss, kitchen loss, unused fat drippinge, tray wash fat, and grease trap fat)
will give the weipght of the food consumed and using standard food tables, this
weight 1s ounverted to calories. By dividing the total calories by the product

% To avoid confusion, the chemical method referred to in this paper included the
direct determination of carbohydrate from reducing sugars after acid hydrolysis,

s% In all cases where inventory method is referred to in the text, it means the
MNL method, using actual observed refuse data.

6
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of the average daily head count and the number of days in the survey, the
intake PMFD is obtained. For detuniled operation see Appendix I.

3. Bomb Calorimetry. The third method of determining the food con-
sumption was by direct bomb calorimetry (8) (Fir. 12). Samples of food as
served on tray, plate loss and kitchen loss wore analyzed for thoir total
caloric content by burning a weirhed sample of vacuum-dried material and
recording the temperature rise in a weighed amount of water. These data were
then corrected for the caloric equivalent of all the nutrients using the
Atwater corrections (5). For example ses Appendix II.

4, Chemical methods, carbohydrate by weight difference. The carbohydrate
by weight difference was calculated by computing the total per cent solids of
the food composites and subtracting the grams per cent of protein, fat, crude
fiber and ash as determined by chemical analysis. The caloric content was
caiculated using the energy equivalent of 4 calories (13). For example see
Appendix III.

5. Food eaten outside of the mess hall., It is generally acknowledged
that a great deal of food is consumed by the individual outside of the Army
mess, Actual investigation (1, 2, 3) by this iaboratory has shown that the
outside mess consumption is approximately 18% of the total food consumed
from all sources. As a consequence, it has become very desirous to obtain
a record of the amount and type of foods consumed in this manner. A question=-
naire was developed as the most expedient method of accomplishing this with
the limited manpower available on the survey team.

The questionnaire vas a listing of popular food items that included
elecoholic beverases, peanuts, milk and ice cream, and a complete meal,
Opposite each item was a row of boxes, one for cach day of the survey period,
and arranged in columns under the appropriuate heading for each day. At the
top of the form was a brief paragraph explaining the form and demonstrating
how to rerk in the boxess At the bottom of the page was a line for the sige-
nature of the individual,

The forms were distributed to the troops the evening before the first
day of the survey. At this time they were told what the forms were for, how
to use them, and when to starte It was very helpful to have someone with
authority within the company, such as the company commander or the first
sergeant, speak to the men at a formation and impress upon them the necessity
for filling out the forms truthfully each day. In connection with the last
montioned request, the survey perconncl made frequsnt and periodic question-
naire checks, prsferably in the evezning whan the troops were in the barracks.

On thz morning after the end of the survsy, the forms were collected.
It was important thut the forms be sirned in order to substantiate or throw
out questionable records.

The questionnaires were then tabulated by item and the total consumption
of each item was thus obtained; from this, the caloric value, and grams of
fat, protein, and carbohydrate of the food wcre calculated.
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The fact that some of tho subjects were presont for only a fraction of
the survey period was taken into account when convorting the total umounts
into the por man per day basis. A simple method for calculating intake on
a por man per day basis was used, rathor than the avorage number of subjects.

For example, each man who was present for the entire period and turned
in an outside mess form was listed as ten man days. Apgain, those who were
present for six days were valued at six man days. By adding up the total man
days, and then dividing into the total number of calories and nutrients, the
calorie and nutritive values on a per man per day basis were obtained. Sce
Appendix IV for example of calculation.

6. Food eaten between meals at mss hall, In the course of food preparu-
tion in the mess halls, a considerably amount of food is eaten by the mecss
persomnel, K.P.'s, and the training company's NCO's and officers. This food
may include such items as sandwiches, cake, pies, milk, cream, and sugar for
coffees A daily tally of each food item was recorded and totaled, and at the
end of the survey period the totals were converted to calories and the nutrients.

RESULTS
CHEMICAL ANALYSIS OF FOOD COMPOSITE SAMPLES.

l. Food as taken on the tray and consumed as determined by chemical
analysise A summary ol the chemical analysis data of the composites of ‘'food
as taken on the tray" and the several categories of waste is presented in
Tables 1 to 5 and Figs. 1 to 4, The results are presented in averages for
each cycle and a weighted average of the two cycles. These tables present
the distribution of calories, protein, fat and carbohydrate in terms of eight
different fractions, and by two different methods, specifically, for calories
and the quantity of carbohydrate. Included in these charts are the data con-
cerning energy content and the nutrient composition of the total edible portion,
portion consumed, and portion of food loss as calculated by the inventory, bomb
calorimetry, and carbohydrate by weight difference methods. The data on
inventory method analysis are discussed in dotail in a later section.

A. Caloriess chemical method using carbohydrate by weight difference.
The potentially edible portion, which in addition to the food taken on trays,
includes kitchen loss, fat drippings from meat and grease trap skimmings,
averaged 4204 calories PMPD* (per man per day) for the first cycle, 4283
calories for the second cycle, and 4238 calories for the average of both cycles
(Fige 1 and Table 1)s However, the food that was actually served on the tray
averaged 3614, 3697, and 3651 calories PMPD for the same respective periods.
The plate loss, which includes fat left on the trays (tray wash), for the same
periods was 250, 242, and 246 calories PMPD, or 6.7% of the food served on the
tray. The averapge total calories consumed PMPD, calculated by subtracting the
plate loss and tray wash from the food as served on tray, was 3364, 3455 and

*To avoid needless repetition of words the terms PMPD will refer to per man
per day,




3405 calories PMPD for the first cycle, second cycle, and averare of the two
cycles, respectively.

The total wasto, calculatod from weightod averages, was 18.7% of the
total edible portion. The food eaton betweon neals at the mess amounted to
an averare of 41 calories, which raised the average total consumption in the
mess to 3147 calories by the chemicul method using direct carbohydrate
determination, 3446 calories by the chemical method using carbohydrate
determination by weight difference, 3305 calories by bomb calorimetry and 3377
calories by the iaventory method.

Table XIII shows the average caloric equivalent of the total edible portion
and of the food consumed in the two cycles, as determined by chemical (direct
determination) and inventory methods. The values were 3881 and 3972 calories
for the total edible portion of food at the mess and 4612 and 4723 calories of
ths edible portion from all sources. However, the total consumed from all
sources was 3878 and 4108 calories respectively.

Bs Protein. The average protein content (Table II) of the potentially
edible protein was 119.0 gms. PMPD for the first cycle, 129.2 gms. for the
second cycle and 124.2 gms, for the averapge of both cycles; but here again for
tho same periods only 110.8, 122.,4 and 116.8 rms. PMPD were served. The plate
loss for the same periods contained 7.3, 7.9 and 7.6 gms. PMPD, respectively.
This resulted in an astual protein consumption from the mess, exclusive of the
in-between meal eating of 103.5, 114.5, and 109.2 gms. PMPD for the before-
mentioned periods. The total food loss was 10.5% of the total edible portion
of protain. The food eaten between meals at the mess averaged 2.0 gms, which
raised the total averapge consumption from the mess to 111.2 gms. PMFD.

C. Fat. With respect to the potentially edible fat (Table III) for
the same periods, the averapges were 239.5, 228,0 and 233.6 gm. PMPD, with the
fat as served on the tray amounting to 188.8, 177.7 and 183.2 gm. PMPD, res-
pectively. The plate loss and tray wash accounted for 15.8, 14,7 and 15.2
gm. PMPD and, by difference, the actual dajly fat consumption from the mess
alone and exclusive of the in-between meal eating, was 173.,0, 163.0, and 168.0
gm. per man. (The total food loss was 26.9% of the total edible portion of
fat available.) The in-betwecn meal eating at the mess averaged 2.1 gm., of
fat, which made the total consumption from the mess alone 170.1 gm. PMPD.

D. Carbohydrate.

Direct Chemical Analysise. As determined by chemical analysis,
the carbohydrate (Table 1IV) for the total edible portion available averaged
306.6, 339.9 and 323.3 gm, PMPD for the first cycle, the second cycle, and
average of the two cycles, respectively; and the food as served on tray averaged
286,1, 322.3 and 304.5 gm. PMPD for the respective periods. The plate loss was
14,3, 16.2 and 15.4 gm. PMPD, and the daily consumption, from the mess alons,
exclusive of the in-batween moal eatine, was 271.8, 308.6 and 289.1 gm. PMFD.
The total food loss wus 9.5/ of the edible portion of carbohydrate. The ine
between meal eating at the mess avoraged 3.6 sm. for both cycles raising the
total consumption to 292.7 ¢m. of carbhohydrate PMPD,
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Carbohydrate by weirht difference (Table IV). The total con.
sumption of carbohydrate from the mess, calculnted "by woight difference™
(Tables IX and X) was 348.4 gm. PMPD for the first cycle, 382,5 gm. PUPD for
the second cycle, and 364.0 gme PMPD for the averapge of both cyclese. Those
values are 71.3 gme higher than those derived from the chemicnl analysis by
acid hydrolysis and 31.5 gme lower than the results derived from the inventory
methods For an example of the calculation see Appendix III.

The total energy value of the food consumed in the mess, cal-
culated on the basis of carbohydrate by weight difference method, was 3446
calories PMPD (3405 plus 41 calories in between meals at mess). This value
is 299 calories, or 8,74 mo~s than by the chemical method, 196 calories or
5.7% more than the method using bomb calorimetry and 69 calories or 2.0% moro
than the standard inventory method.

E. Food Losses. During the preparation of food in the mess kitchen,
other food losses besides those of plate scrapings oocur, These avenues of
loss include kitchen loss, preparation loss, fat drippings from meat, grease
trap skimmings#, and tray wash water*. These values are summarized in Tables
It V.

Kitchen loss, The daily average PMPD discarded as kitchen loss
was 175 calories by the direct chemical method and 212 calories by the weight
difference method (Table I). These values were 27.4 and 26.8 per cent of the
total food loss, respectively (Table XI).

Rendered Fat from Meat Dripnings. The rendered fat loss (Table I)
averaged 270 calories PVFD for the first oycle, 297 for the second cycle, with
an average of 284 oalories for the two cycles or 35.9% of the total calories
attributed to food loss, using the weight difference methods

Grease Trap Skimmings. Grease trap skimmings account for another
source of food loss, The accumulation of fat in these traps each day is usually
derived from the cleaning of pots and pans, For this survey a constant value
of 50 calories PMPD was assumed since one of the fittings for the grease trap
pipe was broken during the entire period of the survey., The value was an
average derived from three previous company surveys conducted by this Laboratory.

Tray Wash Water. Because of the tremendous workload at Fort Bennine,
Georgia, the Tat in the tray wash water was not analyzed chemically. An average
value of 15 calories PMPD derived from the three previous company surveys con-
duoted by this laboratory was used.

Plate Loss. The plate 1oss plus the tray wash water (Table I)
averaged 225, 246, and 218 calories PIPD for the direct chemical, the carbo-
hydrate by weight difference, and the inventory methods.

These values vwire 30.6, 3l.1 and 28.4 per cent of the total calories
attributed to food loss by the same methods respectively (Table XI).

»These values are assumed in this reporte
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Total Rdibln Iood loss from all Sources., The total food loss
(platn loss, kitchan Joss, randarad fat drippinrs, grease trap, and tray wash
wator) averared 792 and 767 calories PMPD for the antire pariod of the survey
by tha woirht difference and invantory methods (Tabla X[T). Tha parcentape .
contribution to this enerpy loss from protein, fat and carbohydrate was 6.6, .
72.4 and 21,0% respnctively usine the carbohydrate by weight difference method.
Tho total food loss as daterminad by the varjous methods wus 18,9% of the
total edible portion available by the diract chemical method, 18.56% by the
inventory method und 18,7% by the weirht difference method.

The data summarized in Table XI shows the total edible food loss
data in terms of pounds PMPD and calories per gram. The plate loss averared
2.32 calories per gram of edible loss, the kitchen loss 4.87 calorias per gram,
with the total edible loss averaring 3.53 calories per grame

INVENTORY METHOD USING RRCIPES OF RAW AND COOKRD FOOD ITEMS, |

In Appendix I the use of the inventory recipe method for the calculation
of food consumption has been described. In Table VI data are presented showing
the disposition of calories and the nutriants consumed as computed by the
inventory method, using recipes. The data include food consumed and "as
prepared" (total edible portion), using actual food loss data as observed in ,
the preparation of food in the mess and food "as prepared" using food loss data i
values in the U. S, Department of Arriculture Handbook No. 8, Tables of Food
Composition (14).

A. Caloriss, The total edible portion or "as prepared™ (Table V and Fig. 1)
using actual observed food loss data were 4127, 4180 and 4144 calories PMPD
for the two cycles and the averagze of the two cycles, respectively., These values
were within 30 calories of the data for the total edible portion using the food
loss data as given in the USDA Handbook #8 (14) and 263 calories of the total
edible portion as computed by the chemical method, using the data derived by
the determination of reducing sugare ' !

The values for food consumed in the mess were 3318, 3436, and 3377 calories
PVPD for thae inventory method which was 271 calories, or 8.0%, higher than the
chemical method using determination of reducing sugars, and 69 ocalories, or
2,04, lower than the chemical method using carbohydrate by weight differance,

B. Proteins, The values for protein analysis (Table V and Fig. 2) by the
- inventory method, using actual food loss data were 127.0, 133.6, and 130.6 gm.
PVPD for the total edible portion. The averare value was within 1.4 gm. of
protein using the USDA Handbook #8 (14) corrections for refuse, and 6.4 gm. of
the chemical analysis data,

The actval consumption of protein by the inventory method (Table VI) was
110.5 and 120.0 gm. in the first and sacond cycle, respactively, with an averaze .
of 115.3 gm. PNPD or 3.6% more than the chemical method,

C. Fate. As summarized in Table V, thes total edible portions of fat,
4 using observed food loss data were 203.8, 198.,5, and an average of 207.0 gm.
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PMPD as compared with values of 217.0, 200.0, und an overage of 209.4 gm.
PMPD of fat by tha invantory mathod, usin- USNA Handbook #8 (14), and 239.95,
228.0, and 233.6 gme PMPD by the chamical method,

The fat consumed (Table VI and Fig. III) was 150.8 and 144.0 gm. by
the inventory method, with an average of 147.4 gm. PMPD, or 13.3% lower th:u
by the chomical method.

D. Carbohydrata. The total edible portion (Table V) of carbohydrata
by the inventory method, using ohserved food loss data amounted to 432.4 und
478.6, with an avoraze of 452.5 gm. PVMPD for both cycles. The values using the
USDA tables were 435.2 and 480.8 with an average of 454.5 gm. PMPD, and the
values using the chemical method for reducing sugars were 306.6, 339.9 and
323.3 gm. PMPD, - about 28.9% lower than the former values.

The carbohydrate consumed in the mess (Tables IV and VI) as detsrmined by
the inventory method was 371.4, 427.9, and 395.5 gm. PMPD as compared to an
averace of 292.7 gm. PMPD by the chemical method of reducing sugar and 567.6
gme PMPD by the weight differenca method.

E. Food 1ossas (Table XJI). The total edible food loss averagsd 767
calories PMPD by the inventory method or 18.5 parcent of the total edible
available food. The plate loss averagad 217c alorias, kitochen loss 216 calories
and rendered fat and grease trap 334 calories PMPD.

BOMB CALORIMETRY

Food served on tray and consumed as deatarmined by bomb calorimetrvs: When
the body burns materials of a mixed diet which it has previously absorbed, it
obtains on tho average 4.1 calories per gm. of carbohydrate, 9.45 calories
per gm. of fat, and 4,35 calories per gm. of protein, but it has available,
after fecal loss, on the averase 98% of the omrrbohydrate, 95% of the fat, and
924 of the protein (Sherman)(6). On this basis, the approximate conversion
faotors or energy equivalents from grams to calories are 4 for protein, 9 for
fat, and 4 for carbohydrate.

When foods in a mixed diet undergo complete oxidation in the bomb calori-
moter, they yield the followinrs approximate heats of combustions 4.1 calories
per gm. of carbhohydrata, 9.45 .lories per gm. of fat, and 5.65 calories par gm.
for proteine As a rasult, all the data derived from bomb calorimatry must be
oorracted for protein, fat and carbohvdrata. (Sea Appendix II on calculation
of caloriess by bomb calorimetry)s The corractad bomb calorimstry data for
calorias consumed at tha mass are preanntad in Table VII,

The observed corrected data for calorias consumed were 3126 calories
PUPD for the first cycle, 3294 calories PVPD for the second cycle, and 3209
oalories PMPD for the average of both cyclas, This was 63 calories highar
and 167 calorios lower than the valuas derivad by chamical or invontory
methods, raspectively.
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TOTAL FOOD CONSIMFTION.

l. Food consumed outaide tha messs As mentioneod previously, the main
sources of fond contunption othnr than at mealtimos are between meal eating
at the moss and sourcas outside of the mss facilities.

Table VIII shows the following distribution of the nutrient composition
of food eaton bntweon meals at the moss, the average PMPD being 40.8
caloriess 2.05 gm. protein, 2.10 gm., fat, 3.60 gm. carbohydrate.

The tabulatnd data of the food eaten from sources outside tha mess, as
determinad by questionnaire, arn also presented in Table VIII. The average
calories PMPD for tha first cycle of training was 653, for tha second cycle
778, with an overall average of 731 calories for both cycles. The averages
PMPD of both cycl~a for the nutrients were 16.5 gme. of protein, 31.0 gm. of
fat, and 92.1 gr. of carbohydrate. This valuo is 17.5 psrcent of the total
food consumed using the carbohydrate by weight difference method and 17.8
percent of tha totel food consumed using the inventory method.

2. Food from all sourcess The summary data for the total energy con-
sumption from all sources are shown in Table IX. These sources include food
eaten in the moss at mealtimes, food eaten in the mess betwean msals and food
eaten from all sources outside the mess, Thase averace valuss for the two
cyoles ares 3878, 4145, 4238 and 3981 calories FMPD as calculated by the direct
chemical method, the long inventory method, carbohydrate by weight difference
method and thn correctad bomb calorimetry method, respmctively.

BODY WEIGHTS AND RNERGY FXPENDITURE USING TIME MOTION STIDIES.

The analysis of body weirht data and the energy expanditure data will be
discussad bv the Field Fxperiment Division in their seaction of the Fort Benning,

Georgia, raport,

DISCUSSION = GENFRAL CONSIDFRATTONS

l, Soma aspacts of tha psycholorical affects of survaying on the phenomana
surveyed. As d]scussed in the Gamp Pickett (2) and Fort. Kilay reports (3), tha
psycholorical effacts on tha parsonnel of a trainine- company being surveyed
must ba considered since the mere presence of a survey team will influence the
results. The mess and edministrative parsonnel aro immediately alerted and
oither consciously or subconsciously do not aid in solving the problems that
confront the survay team. In addition to the possibility of their being
antagonistic or apathatic, the most common chanpges that occur are chanres in
the preparation, cookinr and sarving of food by the moss personnel, tha very
frequent inspections by all groups, the omission of the coffee and cake periods
betwean meals by NCO's and officers, and the apparent increase in the food iasue,
Usually at the end of the first weak of tho survay, things are back to normal.

2. Discrepancias in tha rasults by ull mathods. After a caraful end
ocritical study of the different meathods used to calculata food consumption, the
most obvious discrepancies ara found in tha fat and carbohydrate results
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(Figs. III and IV), evan though the data for total calories and protein are

in good apgresment (Figs. T and JI). The total calories consumed in the mars

by all methods are within 300 calorins, tha inventory mthod baing 7.9%

higher than the chemical method, 4.9% higher than the bomb calorimetry data

and 1.1% lower than the method using carhohydrate by weight difference. If

ons eliminates consideration of the energy consumption as determinad by the
direct chemjcal method, thn intake from the mess alone (at meals only) is withir
196 ocalories (5.8%) of the othar mathods, The caloric content of tha potentially
edible portion ("as prepared”) wus in fair acrsement by all methods, having a
spread from the highest to the lowest values of only 360 c aloriss or 8.5%.

In this survey, the very close agreement in food consumption by the various
methods can be attributed largely to improved methodology; the inventory method
using recipes, the correction of the bomb calorimetry dauta using complete oxida-
tion corrections for all the nutrients, and the use of the carbohydrate by weight
difference method.

As mentioned above the protein consumption in the mess by the chemical method
and inventory method were in close agreement, or within 3.7%.

As in previous reports (1, 2, 3) the chemical method for determining carbo-
hydrate in foods using acid hydrolysis, ylelds much lower results than those
obtained by invantory and "by weight differsnce™ methodss 26 and 20.4% lower,
respectively. Thase differences have also bsan reported by McCay et al. (15a
to o) in the surveys conducted during World War II at Naval installations, and
as discussed in the MNL reports (1, 2, 3), the difference is entirely due to
the failure of recovering all the carbohydrate present using the chemical method.
In a recant study in our laboratory by Friedsmann and Lynch (16), it vwas notad
that these discrepancies may be due largely to the destruction of fructose during
the hydrolysis. On the basis of all the past work in our laboratory and else-
vwhere, one can safely state that until a good chemical mathod is available for
oarbohydrate, the "by weight difference™ method is the only satisfactory method
for determining oarbohydrate in food compositas.

The discrepancies in the food consumad data for fat by the chemical and
inventory methods are not as great as the variations in earbohydrate since one
must consider the many avenues of fat losses. The 13.3% difference can be
attributed in part to the difference in methodology and in part to differences
in Army procurement procedures, particularly of meats which may lead to supplies
of foods with greater fat content than those which provide the avarage composi=-
tion of the U.S.D.A. Tables (14) '

3. Relationship of total edible calories to the total combinaed food loss.
The totul edible loss was 18.7% of tha total edible calories as servad in the
mess using the “by waight difference™ method, and 18.5% of the total adible
oalories using the inventory methode Whether all this food loss is edible or
not is debatabla, since one must consider that the food loss contains at least
72,4% fat as analyzed chemically.

4., Fat oalorie ratio. During the nutrition surveys at the various company
messes, the data collected indicated that the American soldier is consuming a
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larpe parcentnps of his calories in the form of fat. According to the Food
and Mutrition Rourd of the National Resanrch Council (1953)(17), tha parcentara
of caloriers avajlable from fat has incransed from 32 to 40 pearcant in the
Unitad States in the past 32 yrars; this does not necessurily ropresent an . ’
actual increanes in consumption because no data are available on food lossas.

The tabla balow presents the fat-caloria ratio of tha total adible food C
avajlabla at thn menssag |

Method Total Edible Portion Percent of Calories from Fat

Chemical, direct CHO ]
detarmination 3861 54.0

Chemical, CHO by weight
difference 4238 49,6

Inventory 4144 44.4

Bomb calorimatry 4042 51.9

As noted in this table, the parcent calories available from fat is from
44.4 to 54.0 percent by tha various methods. Thesa valuas ara considarably
higher than the data presented by the National Research Council (1953)(17). *

The following table is a recapitulation of previous data on the food con-
sumption (based on the calculation, utilizing carbohydrate as determined by
the "weight diffarence method™), the caloriaes derived from fat, and the ratio
of fat calories to total calories as published in reports from this Laboratory
(1, 2, 3)e It will be noted that the calories from fat vary from 39.3% at

1

Camp Pickett, Virginia, to 44.4% at Fort Benning, Georgia. : ﬂ
Camn Total Calorins Consumed Calories from Percent Calories
. from VWess Alona Fat from Fat

Ft. Sheridan, I1l1, 2770 1118 40.4 I
Camp Pickett, Va. 3121 1228 39.3 i
Ft. Riley, Kan. 3414 1476 43.2 : i
Ft. Benning, Ga. 3446 1630 44.4

A major source of data on the fat-calorie relationship of diets can be
obtained from tha work of KXark, et al. (18) on military personnel, and from
Keys, et al, (19, 20) in data dealing with serum cholestarol lavals and its
rolationship to atherosclerosis throurhout Rurope and the United States. 1
Anderson, et al. (21) in thair work with lisxicen Tndians noted that the fat
intake was only 10 percent of the totul calories, but that these Indians had no
pronounced nutritional deficiencies, : ]

The following tahle is a compilation of data found in the literatures
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Country Percent of Fat Age Group
Caloriaa in
the Dict

Madrid, Spain (civilian)(20) 27 26
.BEngland (civilian industrial workers)(28) 35 20-65
Slough, England (civilian)(19) 35.4 40-55
England (National Food Survey, 1949)(28) 35.3 18-28
Amsterdam, Wolland (civilian)(20) 34 30
Denmark (civilian)(20) 34 24
Minnesota, U.S. (civilian)(20) 40
Naples, Italy (oivilian)(19) 20 20-54
Georgia, U.S. (civiljan)(27) 42.3
Otomi, Mexican Tndians 10.0 21-50
English Cadets (military)(23) 34 19.9
U. S. Troops, Zona of Interior (1941-43)(24) 43
U. 8. Troops, Zona of Interior (1946)(25) 44
U. S. Troops, Ft. Churchill, Canada (26) 37.6-42.8 (winter)
U. S. Infantry Troops, Alaska (22) 34.8-37.0 (year round)
U, S. Air Force Troops, Alaska (22) 44,0-47.,0 (winter)
U. S. Air Force Troops, Alaska (22) 35.0-37.0 (summer)
Canadian Troops, Canada (17) 42 (winter)

U. S. Troops (South Pacific Area)(18) 32-34

These data indicate that the diet of the American soldier provides more
calories from fat than any other group studied through the United States and
Burope. As stated above, no one at the present time can safely state whether
an inoreased fat-calorie ratio in the dist is detrimental or beneficial to
humans since little or no information is available in tha literature on the
human requirement of fat. This study should be pursued for further clarifica-
tion of this problem.

5. Adequacy of the dietary in coqpérison with AR 40-250.

Food consumed from mess alones The basic standards of the diet as pre=-
soribed in AR 40-250 (4) are 3600 calories and 100 gm. of protein for personnel
who are physically active. If one considers these minimal allowances, then
the total caloric intake of food consumed in the mess is low by both the in-
ventory and "by weight difference™ methods (3377 and 3446 calories) even though
the protein intake is edequate; but it must be appreciated that this intake is
voluntary since 792 and 767 calories are available in the form of discarded
plate and kitchen losses by the weight difference and inventory methods.

Relationship of calories consumed in the mess to caloriss consumed outside
the messs; As mentioned in previous studies (1, 2, ) by this laboratory, a
considerable amount of food is consumed by the troops in facilities outside the
messe This is a normal procedure rerardless of the food preparation in the
regular mess and may be attributed to a form of social eating and relaxation.
The total calories consumed outside the mess averarad 731 calories PMPD which
was 17.6% of the total food consumption from all sources, by the inventory method,
17.3% by the "by weight difference™ method and 18.4% by bomb calorimetry. When
one considers the total food consumption from all sources by the various methods,
then the intake was adequate and above the basic minimal requirements of 3600
calories as stated in AR 40-250 (4).
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TABLE I
| ' Fort Benning, Ga., Company “G™ Airborne Training Bn.
Disposition of Food Calories as Determined by Analysis of Composite Samples

Carbohydrate Determined as Reducin~ Sugar and by Difference

Food Composite Sample

Carbohydrate Determined as Reducing Sugar 1lst Cycle 2nd Cycle Weighted fve.

1. Food as served on tray 3289 3373 3331
| 2. Plate loss and tray washs 2 221 225
; 3. Consumed in between meals at mess 40 42 41
4. Total consumed in mess (1-243) 3100 3193 3147
6. Kitchen loss o 192 168 175
‘ | 6. Rendered Fat 270 297 284
’ , 7. Grease Trap Skimmings 50 50 50

e 8. Potentially edible food in mess
(244454647) : 3841 3920 3881

l Carbohydrate Determined by Weight

‘ Difference Method 1lst Cycle 2nd Cycle Weighted Ave.
: l. Food as served on tray 3614 3697 3651
2. Plate loss and tray washs 250 242 246
3+ Consumed in between meals at mess 40 42 4]
4, Total consumed in mess (1~243) 3404 3497 3446
f 5. Kitchen loss 230 197 212
i 6. Rendered Fat 270 297 284
7. Grease Trap Skimmings 60 50 50

: . 8. Potentially edible food in mess
j (244454647) 4204 4283 4238

#An average tray wash loss of 15 calories PMPD was assumed, based upon the data
of three previous surveys.
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TABLS 1I

Fort Benning, Ga., Company "G" Airborns Training Bn.

“iscosition of Pritein as it reined by Chonmic:l Lathod
Grams Per Man Per Day

Food Composite Sample lst Cycle 2nd Cycle Weighted Ave-
1, Food as served on tray 110.8 122.4 116.8
2. Plate loss and tray wash 7.8 7.9 7.6
3« Consumed in between meals ac mess 2.0 2.1 2.0
4, Total consumed in mess (.-243) 105.5 116.6 111.2
5. Kitchen loss 6.2 4,17 5.4
6. Rendered fat —— — ==
7. Grease trap skimmings ——- -— ——-
8. Potentially edible food in mess

(2+4445) 119.0 129.2 124.2

TABLE III
Fort Benning, Ga., Company “G" Airborne Training Bn.
Disposition of Fat as Determined by Chemical Method
GCrams Per Man Per Day

Food Composite Sample ' lst Cycle 2nd Cycle Weighted Ave,
l, Food as served on tray 188.8 177.7 183.2
2. Plate loss and truy wash 15.8 14,7 15,2
3. Consumed in between meals at mess 2.0 2.2 2.1
4, Total consumed in mess (1-243) 175.0 165.2 170.1
5. Kitchen loss 12,4 9.5 10.9
6. Rendered fat 30.7 33.0 31.8
7. Greatc trap skimmincs 5.6 5.6 5.6
8. Potentially edible food in mess 239,56 228.0 233.6

(244454647)




TABLE IV

Fort Benning, Ga., Company "G"™ Airborne Training Bn.

Disposition of Carbohydrate as Determined as Redu.ing Sugar and
the Carbohydrate by Weight Difference Method
Grams Per Man Per Day

Food Composite Sample

Chemical Method as Reducing Sugar 1st Cycle 2nd Cycle Weighted Ave.

l, Food as served on tray 286.1 322.8 3504.5

2, Plate loss and tray wash 14.5 16,2 15.4

3, Consumed in between meals at mess 3¢5 Se7 3.6

4, Total consumed in mess (1-243) 276.3 310.3 292.7

6+ Kitchen lo-s 17.0 13.4 16,2

6. Rendered fat —— e ———

T« Grease trap skimmings ——- o -

8+ Potentially edible food in mess 306.6 539.9 32343 ‘
(24445) J

Carbohydrate Determined by Weight Difference

l, Food as served on tray 368,0 405.4 384.7

2, Plate loss and tray wash 19.6 22.0 20.7

S Consumed in between meals ‘at mess 3.5 3.7 3.6

4, Total consumed in mess (1-2¢3) 351.9 386.2 367.6

6, Kitchen loss 2l.1 20.1 20,7

6. Potentially edible food in mess 392,.6 428,3 409.0

(24445)
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TABLE V

Fort Bonning, Ga., Company "G'" Airborne Training Bn.

Total Ediblé Portions From Mess Alone by the Various Methods .

Method - Calories PMED

Chemical, (CHO as reducing sugar)
Carbohydrate by weight difference
Inventory, MNL observed refuse data
Inventory, USDA data for refuse

Bomb calorimetry

Protein -« Grams PMFD

Chemical
Inventory, MNL observed refuse data

Inventory, USDA data for refuse

Fat = Grams PMPD

]

Chemical
Inventory, MNL observed refuse data

Inventory, USDA data for refuse

Carbohydrate - Grams PMPD

Chemical (as reducing sugar)
By weight difference
Inventory, INL observed retuse data

Inventory, USDA data for refuse

*Also called the "as prepared” portione.
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1st Cycle
3841
4204
4117
4161

3958

119.0
127.0

129.3

239.5
203.8

217,0

306.6
392.6
432.4

435.2

2nd Cycle Average

3920
4283
4180
4202

4124

129,2
133.6

134.6

228.0
198.5

200,0

339.9
428.,3
478.6

480.8

3881 f
4238
4144
4176

4042

124,2

130.6

132.0

233.6
207.0

209.4

3523.3
409.0
452,5

454.5




TABIE VI
Fort Benning, Ga., Company "G" Airborne Training Bn,

Disposition of Food Calories and Nutrients by the long Inventory Method

:- Calories PMFD 1st Cycle 2nd Cycle Average
E 1. Calories Consumed in Mess 3318 3436 331717
j 2. Total edible portion "as prepared™ 4117 4180 4144
3, Total losses 799 744 767
4, Food Consumed Outside Mess 653 778 731
5. Total Consumption from all Sources 3971 4214 4108
Nutrients Grams PMPD lst Cycle 2nd Cycle Average L
l. Protein Consumed in Mess 110.5 120.0 115.3
’ 2. Fat Consumed in Mess 150.8 144.0 147.4
8. Carbohydrate Consumed in Mess 371.4 4217,9 395.5
]
f
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TABLE VII
Fort Benning, Ga., Company "G" Airborne Training Bn.

Bomb Calorimetry (1) Calories Consumd in Mess at Meals, PMFD

1st Cycle 2nd Cycle Weighted Ave.

Actual Bomb Calorimotry Data . 3456 3643 3649

Correction for Protein (2) 170.8 188.9 180,2
Correotion for Fat (2) 17.9 78.4 76.6
Correction for Carbohydrate (2) 27.2 30.7 28.9
Correction for Crude Fiber 54.3 55.6 54.9
Total Correction for all 330,2 348.5 389.6
Corrected Bomb Calorimetry Data 3126 3294 5209

(1) Corrected data, using Atwater's data, pages 134-125, H. C. Sherman,
Chemistry of Food and Nutrition, 7th edition 1946, Macliillan Co., N.Y.

(2) Using factor of 5.65 for protein, 9.45 for fat and 4.1 for carbohydrate.
Aotual heat of combustion vhen undergoins complete oxidation in the
bomb oalorimeter (Seo appondix for oalculation),

i
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TABLE VIII.

Fort Benning, Ga., Company "G" Airborne Training Bn.

Food Eaten Between Meals at Mess and Food Eaten Outside Mess, PMPD

Food Eaten Outside Mess (Calculated from Standard Food Tables)

16.6

1st Cycle Calories Protein, gms Fat, gme Carbohydrate, gme
lst Week 774 17,3 32.1 99.9 .
'an Week 664 13.6 28,3 85,8
Srd Week 523 10.0 22.6 68,0
653 13.6 27.7 84.6
2nd Cycle
1004 27.0 43.4 118.0
2nd & 3rd Week 665 14.4 29,7 85.5
778 18.6 54,3 9645
Average for 2 cycles 731 31.0 92.1

Food Eaten Between Meals at Mess (Caloulated from Standard Food Tables)

1st Cycle
2nd Cycle

Average for 2 cycles

Calories Protein, gme Fat, gme Carbohydrate, gm.
3946 2.0 2.0 346
42.1 g.1 2,2 3.7
40.8 2,05 2.10 3.60
25
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TABLE IX
Fort Benning, Ga., Company "G* Airborne Training Bn.

Total Consumption of Food From All Sources

Calories Direct Method Inventory  Bomd  Carbohydrate
Reducing Sugar by Wt. Diff,
Average PMPD Chemioal Method Method Calorimetry Chemical Method
Food consumed in mess at meals 3106 3377 5209 - 3405
Food in between msals at mess 41 41 41 4]
Food consumed outside mess 731 781 751 781
Total food consumption,
all souroces 3878 4149 3981 4238
Protein
Grams PUPD
t Food consumsd in mess at meals 109.2 116.3 o= ——
Food in betwesen msals at mess 2.0 2.0 = ———
Food consumed outside mess 16.5 16.5 o= ——
Total food consumption,
all sources 127.17 133.8 L) ——e
Fat
Grams PUPD
Food consumsd in mess at meals 168.0 147.4 —— ——
Food in between meals at mess 2.1 2,1 ——- ———
Food consumed outside mess 31.0 31.0 L) ——-
Total food consumption, T
all sources 201.1 180,56 ——— ——
Carbohydrate
Grams PMPD
Food consumed in mess at meals 289.1 396,56 —— 364.,0
Food in between meals at mess 3.6 3.6 —-—— 3.6
4 Food consumed outside mess 92.1 92.1 -—— 92.1
- Total food consumption,
all sources 384.8 491,.2 . 459.7
26
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TABLIE X

Fort Benning, Ga., Company "G" Airborne Training Bn.

Caloulation of Carbohydrate by Weipght Difference

Grams PMFD
18t Cycle 2nd Cvcle Averare
Food as Served on Tray
Composite weight 30797 3156,.2
Grams Percent Protein 3.62 3.87 3.74
" . Fat 6.11 5.59 5.85
i ™  Crude Fiber 0,30 0.30 0.30
e “  Ash 0.46 0445 0,456
Total IOOE 10.§I IO.sz
Percent total solids 22,43 23.06 22,68
Grams % Carbohydrate by
woight difference ' 11,95 12.85 12,34
On tray Carbohydrate by
weight difference, grams 36840 405.4 384.7
Plate loss
Composite weight, gm. per day 44853 36399 40626
Grams Percent Protein 5.62 5.53 5.62
I e Fat 10.62 9.11 9.88
" " Crude Fiber 0.30 0.30 0,30
" " Ash 0.45 0.45 0.45
Total o Igcgz Isosg m
Grams Percent Total Solids 30.94 30.53 30.73
Grams percent Carbohydrate by
weight difference 14.02 16.14 14,58
Average Head Count 321 251 286
Plate loss, Carbohydrate by
weight difference, grams 19,6 22,0 20,7
Consumed Carbohydrate by
weight difference, grams 348.4 38245 364.0
27
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TABLE XI |
Fort Benning, Ga., Company "G" Airborne Training Bn,

Edible Food loss, Pounds PMPD and Calories per Gram
(Weight Difference Method)

SO

Calories Pounds Grams Calories
PMPD PMPD per gram

Plate loss 246 0.233 106 2,32 .
Kitchen losse 546 0.246 112 4,87 ;
Total loss 192 0.479 224 3.53 :

!
sKitochen loss includes rendered fat drippings and grease trap skimmings i !

E

§

TABLE XII
Fort Benning, Ga., Company "G" Airborne Training Bn. T

Percent of Nutrients in Food Losses, Average for Two Cycles

Total Edible Food Losses  Calorles ____ Percent of Total ~ Percent
PMPD Proteln Fat Carbohydrate of total
_ edible
Method portion
Chemical, reducing sugar 134 7.0 76.6 16.4 18.9
Chemical by weight difference 792 6.6 72,4 21.0 18.7 ]
Inventory 767 27:1 6545 Te2 18.5

Perocent Distribution of the Various Food Losses

By Weight Difference Direct Chemical Invangg i
Percent Percent roent
Calories of total Calories of total Calories of Total
Total Food Loss 192 134 767
Plate 246 31.1 225 30,7 217 28,8 T
Kitchen 212 26.8 175 . 23.8 216 2842 J
Rendered Fat 284 35.9 284 38,7 284 37.0
Grease Trap 60 6ol 50 6.8 60 645 1
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! | TABLE XIII

! . Fort Benning, Ga., Company "G"™ Airborne Training Bn,

Percent Distribution of Calorijes, Average for Two Cycles

Total Calories Percent
PMPD Protein Fat Carbohydrate |
Total Edible Portion, Mess Alone
Method
Chemical, Reducing Sugar 3881 12,5 54.2 33.3
Chemical, Carbohydrate by ‘
weight difference 4238 11.7 49.6 38.6
Inventory 4144 12.6 44.4 43,1

Totul Edible Puition, All Sources
Method
Chemical, Reducing Sugar 4612 12,2 561.7 56.1

1 Chemical, Carbohydrate by

% l weight difference 4961 11.4 48,1 40,5
| Inventory 4855 11,9 43.7 44,4
1 . Total Consumption, Mess Alons
] Me thod
Chemical, Reducing Sugar 3147 13.9 48,8 37.3
Chemical, Carbohydrate by
weight difference 35446 12,9 44.4 42,7
& Inventory 3377 13.7 89.4 46,9

Total Consumption, All Sources

Me thod

Chemical, Reducing Sugar 3878 13.2 46.9 39.9
; Chemical, Carbohydrate by '
{ weight difference 4238 12,3 43.6 44.1

Inventory 4108 12.9 39.3 47,8
3
}
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Fort Benning, Ga., Company "G" Airborno'Training Bn,
APPENDIX T
LONG INVENTORY METHCD US ING RECIPES#*

Out)ine of Operationt

l. A certain period, usually a week to ten days, is decided upon.
This period should cover the normal series of events at the messe.

2. The evening before the survey is to start, a complete inventory
is made of all food items in the mess and stockrooms The number of cans
or boxes of each food item is recorded along with the weizht of the can or
box. Items that are bought in bulk are weighed, and recorded. Any left
over prepared food items must also be weighed and recorded.

3. During this preliminary period it is also helpful to tare all of
the pans that are used in the mess and mark them wi_.h either metal dies or
heat resistant, fat insoluble, water resistant ink.*# This practice eliminates
the continuous weighing of empty pans during the survey period.

4., In order to check the utilization of food and, also, to provide the
necessary data needed to convert cooked plate and kitchen loss to raw food
equivalents when calculating food intake, it is necessary to takes recipes
during the survey. (See examples 1 and 2 in Appendix II). These recipes must
contain the following data: the before and after cooking weight of each food
item used in the recipe, and the fat drippings which are not served. Fat
drippings of meats which are used on other recipes must be recorded as an
ingredient of the recipes o

b A record of the number of people that eat in the mess must be kept
for each meal.

6e A record must be kept of all the food that is eaten in the mess at
times other than at mealtime; also, any food items that are used for other
purposes besides that of serviceable food; for example, the use of lemont as
e floor cleaning agent.

Te After the last meal of the survey, a final inventcry ie taken. This
must be carefully done in order to insure that all food items present in the
mess are accounted for. Cara must be taken that a record of all left over
items is made. From the records that have been taken it is possible to
calculate the amounts of food thet were not caten.

» The difference between inventory method MNL and inventory method using USDA
tables is that in the MNL actual observed preparation wastes are used; in
the USDA method, the average values which have been assigned in the tables
have been used,

ssPurchased at the Palo Laboratory Supply, Inc., 81.Reade Street, New York 7,
New York
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8. During the survoy period the grease trap skimmings are weirhed,
recorded and analyzed chemically for fat. In this way the fat left in cooking
and serving pans can be accounted fore Analysis of the tray wash water 1is
also made in order to determine the loss of fat on the trays,

9, During the survey period all of the plate loss is collected by food
item, weighed and recorded and saved for chemical analysis. In cases where
this is not possible (potatoes and gravy, dressing and salad), chemical analysi:
can be made in order to obtain the ratio of each item in the mixture. In ad-
dition the inedible material is separated from the edible portion, bones from
the meat, and peelings, cores, and pits from fruit. The inedible material is
welighed, recorded and discarded,

10, After completion of the survey amd before the final calculation of
intake can be made, the following calculations are computeds

a. Conversion of all plate and kitchen loss to the raw equivalents.

be. Calculation of the fat drippings not used (Total fat drippings
minus the fat drippings used).

The total fat drippings not used must be subtracted from the total amount of fat
or it can be converted to calories and subtracted from the final calorie figure.
This correstion is necessary since the calculation of intake, using the amounts
of raw food utilized, will include this amount of fat that is derived from meats
during the cooking process.

6. Computation of the average head count. The daily head count for
the whole survey period is taken. One need only divide the total head count
for the total survey period by three (a man day is equal to three meals) in
order to obtain the head count factor that will give PMPD values. Dividing the
total amount of any food item by this factor will give PMPD amount for this
particular item.

11. The "“as prepared™ or total weizht of food that is prepared for consump-
tion can be calculated by totalling the amounts of each food item; all of the
milk used, all potatoes prepared, etc. These weights can be obtained by merely

subtracting the food item found in the final inventory from the sum of the initiel

inventory and the daily issues. As these weights are in raw ™as purchased™
values, they can be converted to calories, fat, protein, and carbohydrate by use
of Table 2, Department of Agriculture Handbook No. 8 (14). This table presents
values for the composition of the edible portion of foods expressed in terms of
per pound of the food as purchased. The correction for preparation loss is made
automatically by use of this table. The total values for each food item can
then be converted to a PMPD basis by dividing by ths head count factor (para-
graph 10 c.). :

12. In order to calculate the actual food intake a number of corrections
must be made. After the amount of each food item used is determined (paragraph
11), the figure must be corrected for preparation loss that is connected with
that product; for example, the total weight of peelings that are pared from the
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raw potatoos used during the survey period must be subtracted from the total
amount of raw potatoes utilized. Some products are normally served with some
edible loss (bones in certain types of meat) which must be subtracted from
the product aftor serving. In cases where the total amount of a cooked food
item is not served, the unserved portion is oonverted to the raw equivalent
and subtracted from the total prepared. The correction for such items as
bones, then, is only needed for the amount of the food item served. Following
the correction for preparation loss, the r2maining edible portion is further
oorrected for kitchen loss, plate loss, and food eaten in between meals at
the mess. However, kitchen and plate loss must also be converted to raw
equivalents before they can be subtracted from the total edible portion. 7This
can be dons if complete information is kept on recipes for each food item
preparede From the cooking loss which includes both moisture loss and fat
drippings, one can oalculate the raw equivalent of each item either in the
place or kitchen loss. The amount of fat drippings which are used in various
products but which are not eaten must be accounted for. (fat drippings in
plate and kitchen loss). The fat drippings found in these two losses can be
added)to the weight of the fat drippings obtained but not used (paragraph.

10 b, ).

13, After correcting each food item served for the various losses, convert
the remaining quantities to pounds PMPD by dividing the total pounds of food
consumed by the head count faotor (paragraph 10 ¢.)s The pounds PMPD figures,
after conversion to grams YMFD are entered in Table I, U. S. Department of
Agriculture Handbook No. 8 (14); which presents the grams percent of fat,
protein, carbohydrate, and calories for raw edible portions. These values
have been printed in nutritional analysis booklets for use in calculating
nutrient content of dietaries. After each food item has been converted into
its composition in terms of fat, protein, carbchydrate, and calories, they are
totaled for the whole survey periode The fat and calorie figures are further
corrected by subtracting the calorie values of fat as found in the grease trap
and tray wash sample. The fat drippings whioh were not used, in addition to
those used but not eaten, are also converted to a PMPD basis, and the grams of
fat and the calories in this fat are also subtracted (paragraphs 8, 10b and 12),

The final corrected figures for food consumption from the mess are pre-
sented in terms of calories, fat, protein, and carbohydrate.
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Example of calculated recipe (1) APPENDIX I (cont'd)

RECIPE FOR Hot Biscuits DATE 18 November 1953 |
NUMBER OF SERVINGS
BREAKFAST DINNER SUFPER
INGREDIENT l[FACKAGE WEIGHT |NUMBER | TOTAL |TOTAL | % OF RENMARKS
SIZE USED | GRAMS |POUNDS | TOTAL
YEAST 40 880 840 | 1.85 4,0
|
WATER 7436 | 17,0 b
' {
SUGAR 320 900 580 | 1.28 3.0
SALT 0z 8 «50 1.0
MILK COND 142 0z [.906 2 1.81 | 4.0
SHORTENING - 950 2,09 5.0
FLOUR €580 17810 11230 |24.73 | 57,0
- {biscuit
® rolling)
(groase
LARD pans) 1280 2082 640
(on top
BUTTER biscuits) IB 1l 1.00 2.0
43,44
Calculation to raw equivalent weiQﬁ:t
Cooked Plate Waste 200 gm 1972 (Raw plate
Total Alter Cooking 17900 gm 0 ®  waste) 221g
(Total raw
weight)
WEIGHTS ¢
1. BEFORE COOKING 4970 4940 4700 5180 5710 5610 3510
(a) GROSS #o1  #69 #103 #96  #97 4§65 #93
(b) TARE 2290 1740 1750 2300 2270 2210 2340
(c) NET 2680 3200 2950 2880 3440 3400 1170 = 19720 gr:
2, FAT DRIPPINGS = 45,444
S« AFTER COOKING
(a) GROSS 4650 4730 4420 4870 5420 5310 3400
(b) TARE 2290 1740 1750 2300 2270 2210 2340
(o) NET 2360 2990 2670 2570 3150 3100 1060 = 17900 ¢gm3
4, COOKING 10SS 4.0l _ - 39.43%

5. PER CENT LOSS
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Example of calculated recipe (2)

APPENDIX I (cont'd)

RECIPE FOR Potatoes - Hashed Brown DATE 20 November 1954
NUMBER OF SERVINGS
BREAKFAST DINNER SUPPER
INGREDIENT PACKAGE |WEIGHT | NUMBER | TOTAL | TOTAL |% OF REMARKS
_ SIZE USED | CRAKS | POUNDS | TOTAL
Potatoes - un- F107
peeled 6450 36350

. peeled 27310 27310 60,15 | 91.0

®  peelings 9040
Bacon grease 4630 7180 2550 5.61 | 9.0

65.76

Calculation to raw equivalent weight:

Cooked Plate Waste 5090 gm

Total After Cooking 25636 gm X 29860 gm & raw plate waste
(total raw ( 5942 gm )
weight)

WEIGHTS s

1. BSFORE COOKING 20060 20100 =

(a) GROSS # 85 4 122
(b) TARE 5210 5090

() NET 14850 f 16010 = 29860 gm. or 65.77#
0

2. FAT DRIPPINGS # 85  #122 = 1150 £ 1910 = 3060 gm. or 6.74f
3. AFTER COOKING 18220 17710

(a) oSS # 85 #122

(b) TARE 5210 5090

(¢) NET 13010 £ 12620 = 25636 gm. or 56,47 #

4, COOKING LOSS

9. 304

5. PER CENT IOSS

34

b




Example of calculated recipe (1) APPENDIX I (cont'd)

RECIPE FOR Hot Biscuits DATE 18 November 1953
NUMBFR OF SERVINGS

BREAKFAST DINNER SUPPFR
INGREDIENT [PACKAGE [WEIGHT [NUMBER |TOTAL [TOTAL (% OF | REMARKS
81ZE USED | GRaMS |POUNDS | TOTAL
YEAST 40 880 840 | 1.85 | 4.0
WATER 7,36 | 17.0
ﬁ | SUGAR 320 | 900 580 | 1.28 | 3.0
“ SALT 0z 8 50 | 1.0
- l MILK COND 142 02 |.906 2 1.81 | 4.0
| SHORTENING - 950 2.09 | 5.0
FLOUR 6580 | 17810 11230 {24.73 | 57.0
- (biscuit
} " rolling)
(grease
LARD pans) 1280 2.82 6.0
(on top
l . BUTTER biscuits) IB 1 1.00 | 2.0
43,44

-r

Calculation to raw equivalent weighgt

Cooked Plate Waste 200 gm z 19720 (Raw plate -
e e o e
Total Alter Cooking 17900 gm (Total rew waste ) g
weight)
WEIGHTS ¢
1. BEFORE COOKING 4970 4940 4700 5180 5710 5610 3510
(a) GROSS #1  #69 #103 #96  #97  #65 #93
» (v) TARE 2290 1740 1750 2300 2270 2210 2340
(c) NET 2680 3200 2950 2880 3440 3400 1170 = 19720 gr:
| ) 2. PFAT DRIPPINGS = 43,447
3. AFTER COOKING
(a) GROSS 4650 4730 4420 4870 5420 5310 3400
(b) TARE 2290 1740 1750 2300 2270 2210 2340
(¢) NET 2360 2990 2670 2570 3150 3100 1060 = 17900 g&°
4, COOKING 10SS  4.0l4 - 39.43¢
5. PER CENT 1OSS
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Exumple of calculuted recipe (2)

APPINDIX I (oont'd)-

RECIPE FOR Potatoes - Hashed Brown DATE 20 November 1954
NUMBER OF SERVINGS
BREAKFAST DINNER SUPPER
INGREDIENT PACKAGE |WEIGHT | NUMBER | TOTAL | TOTAL | % OF REMARKS
S1Z8 USED | GRAMS | POUNDS | TOTAL
Potatoes = un- #107
peeled 6450 36350
. peeled 27310 27310 60.15 | 91,0
W  peelings 9040
Bacon grease 4630 7180 2650 5,61 | 9.0
65,76

Caloulation to raw equivalent weights

Cooked Plate Waste

Total After Cooking

(total raw
weight)

5090 gm
T56356 gm X 29860 gm = raw plate waste

5942 gm

WEIGHTSs
1. BEFORE COOKING 20060 20100

(a) @roOSS # 85 4 122

(b) TARE 5210 5090

() NET 14850 £ 165010 = 29860 gm. or 65.T7#

5360 7000

2, FAT DRIPPINGS # 85  #122 = 1150 £ 1910 » 3060 gm. or 6.74¢
3. AFTER COOKING 18220 17710

(a) @ROSS # 85  #122

(b) TARE 5210 5090

(¢) NET 13010 £/ 12620 = 25636 gm. or 56.47 #
4. COOKING LOSS 9.30#
5. PER CENT LOSS
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Fort Benning, Ga., Company "G* Airborne Training Bn,
APPENDIX 1I
CORRECTION OF ROMB CALORIMETRY DATA USING ATWATER CORRECTIONS

Bomb calorimetry is the method used for the determination of the total
oaloric content of foods. However, the number of calories used by the body is
less than the total caloric content found by the bomb due to excretion and, in
the case of crude fiber, lack of absorption. Therefore, in order to use the
data obtained from bomb calorimetry, certain corrections must be made.

The actual percentage of the caloric content of the food constituents used
by the body is 98% of the carbohydrate calories, 95% of the fat oalories-and
92% of the protein calories. If one gram each of fat, protein and carbohydrate
proiuce respectively 9,35, 5.65, and 4.1 oalories uging the bomdb calorimeter,
then the body uses 9, 4, 4 oalories respectively.

The actual amount of fat and protein consumed can be determined by chemical
analysis and, knowing this and the total caloric content, the carbohydrate
fraction can be determined by difference as is shown below. Since crude fiber
is not absorbed by the body but does contribute to the total caloric content
as found by Homb calorimetry, it must be subtracted from ths varbohydrate frac-
tions In the following example the precentage of crude fiber in food was
determined to be 0.44 gms. per cent in the case of the ™on tray” food and 0.41
gms. per cent in the case of the plate waste.

The calculation of the corrected caloric values is as followsi

Food composite weight = 2813 gm. PMPD
, Gms. Percent crude fiber = 0.44
Protein Fat

Grams (Chemical analysis) 50.5 182.0
Faotors 5.65 9435

510.2 1702,
Total protein and fat = 2212 calories

Total calories as determined by bomb calorimetry 3921

1ess caloriss for protein and fat 2212
Calories in terms of carbohydrate 1709

Grams crude fiber = 0.44 x 2813 (sample wt.) = 12,38 gm.
Calories crude fiber 12 x 4.1 cal./gm. = 50.8

Carbohydrate 1709

Less orude fiber 51
Corrected carbohydrate 1658
Gm. carbohydrate 1658 = 404,5 gm. j

Bomb correction for carbohydrate 4.1
Corrected gms, Fat 182.0 x 9 = 1638
Corrested gms. Protein 90.3 x 4 = 361
Corructed gms. carbohydrate
404,5 x 4 = 1619
Corrected calories 3618

85
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Fort Benning, Ga., Company "G" Airborne Training Bn.

APPENDIX III

CARBOHYDRATE BY WRIGHT DIFFERENCE METHOD FOR COMPUTING FOOD CONSUMPTION

This method consistis of computing the percent solids from the percent
moisture, and then subtracting the combined total grams percent of protein,
fat, crude fiber, and ash, as determined by the chemical analysise.

An example of the method of calculation is shown in the following tables

Total Weight of Food Composite

Grams percent by chemical analysiss
Moisture

Protein
Fat
Crude Fiber
Ash
TOTAL
TOTAL PERCENT SOLIDS

Carbohydrate by weight difference

Multiplied by 2903

36

2903 grams

75.70

4,67
7.47
0.30
0.45
12.89
24,30

11,41
2 331.2 gm., of carbo-

hydrate
or 1324.8 calories
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Fort Benning, Ga., Company "G" Airborne Training Bn.

APPENDIX IV

CALORIC AND NUTRIENT CONTENT OF FOOD ITEMS EATEN OUTSIDE (M- MESS

FOOD ITEMS UNIT CAL- PROT- FAT CHO REFERENCE
ORIES EIN gms Gms
gms
p
8oft drink bottles-coca-cola 6 oz. | 86 - === 121.6 |USDA*»
Soft drink cups- ginger ale 8 oz. | 80 -—- -—-- 21,0
Beer glasses 8 oz, | 115 1.3 10.0%| 9.6 |B&C##+ |Alcohol
yields
7.1 cal/rn
Beer oans bottles 12 oz. | 170 2.0 156.0%[13.6 {B&C
Fruit drink cups 102 1.1 0e4 |25.0
Whiskey shots 1l oz. ] 86 ——- 12,1 |--- |B&C
¥Wine glasses, based on port 2oz.| 98 | 0.2 9.0%| 8.4 |B&C Notes Wire
wirde usually
served
in 2 oz.
. glasses
Wine pints 16 oz. | 7811] 1.6 72.,0%|67.,2 |B&C
Other drinks, fresh orange 6 oz 72 ——- --= 118
Juice
Milk fresh & pints 8 oz. | 165 | 8.2 9.4 {11.8 |BaC
Milk choc. ints 8 oz. | 185 8.0 5.5 |2645
Shake or malted ave of choc
shake & malted 351 g 442 | 12.4 19.8 ]53.6 |B&C
Ice coream bars 8l g 167 3.2 10.1 |16.7 |[T.3USDA
Jce cream pints - vanilla 225 g
or 1 pt| 546 | 12.0 31.5 |53.7 |B&C
Fresh fruit, apple, large 15 oz. | 97 | 0.5 0.6 |22.4 |B&C '
Hamburgers 332 | 17.1 21,9 ]15.4
Hot dogs 250 9.5 13.9 |21.8 |B&C Calc. from
meat, frank-
furter & 2
- 80ft rolls
Sandwiches, Ave of ham, rst )
beef & bacon, lettuce &
tomato 255 |816 14,8 |21.7
Eggs each Med 79 6.4 5.8 | 0.4 |B&C
Sweet rolls 50 g 155 3.9 2.7 |28.0 |Bridees
Doughnut 200 3.0 9.5 |24,0 [Bridges
Cake piece 291 3.8 9.9 |46.4
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FOOD ITEMS UNIT CAL- PROT- FAT CHO REFERENCE
ORIES EIN gms gma
gms
Pie Slices = upple (6 slices
' to whole pie) 226 2.3 8.7 | 32,6 |Bridges
Cookies each (ave 24/box) lonly| 65 | 1.0 | 2.0]10.5 |Bridges
Crackers, saltine 2" 8q 17 o4 65| 2.8 |B&C
Other pastry - jelly roll 50 g | 210 2.4 9.5 | 27.7 |Bridees
Candy bars (Ave of 10 pop-
ular bars) 2 oz, | 277 5.2 |13.0 | 34.9 |B&C
Pop corn box or bag oup | 54 1.6 | 0.7]10.7 [USDA*=
14
Nuts penny, roasted 6-17
anuts 16 89 4,0 646 | 345 |B&C*=#
ﬁugs 57 bag nut
60 g 360 16,9 29.4 S.1 E_!idge!
Tuts # Ib - cashew Bmed| 92 | 2.9 | 7e1| 4.0 |B&C
Roast beef sandwich 212 |11.6 8.4 | 22.0 |B&C
Ham sandwich 226 9¢4 |11.9 |20.3 |B&C
Bacon lettuce & tomato
sandwich 329 4.9 | 24,2 |22.,8 |B&C
Crackers, cheese 2" dia| 22 0.8 0.8 | 2.9 |B&C
Steak sandwich 6536 | 31.6 | 33.8|23.8
Grilled cheese sandwich 239
Bacon sandwich 278 9.4 | 14.9]12.4
Fig bars each (16 gms) box
16 g 54 o6 1.1 ]10.5 |B&C
Ice cream sundee 680 |10.,0 | 31.0|57.0
Orange - med 1g 76 1.4 «3 | 1648 |B&C
Raisins 3/4 cup 298 | 2.3 .5 ] 71.2 |B&C
Poar - med. 70 07 .4 15.8 B&C
Banana 299 346 5] 69,9 |B&C
Whole meals (average) 1000 | 35.0 | 45.0 |115
Nothing Eaten
*  Alcohol yields 7.1 calories/gm
*% USDA Handbook #8
sx% B&C - Bowes and Church
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Fort Benning, Ga., Company "G™ Airborne Training Bn.

APPENDIX IV
CALCULATION OF FOOD EATEN OUTSIDE THE MESS
EXANPLE

~ FOOD ITEMS ~ ~ TOTAL CAIORIES| PROTETN FAT | CHO |ALCOUOL

NO. ITEMS GRAMS | GRAMS | GRAMS

) TALLIED

Soft drink bottles 105 9030 -—- --- | 2268,0
Soft drink cups 92 7360 1932.0
Beer glasses 236 27140 306.8| --- |2265.6 2360
Beer cans bottles 390 66300 780.0 e 5304.0 5850
Fruit drink oups 73 7446 80.3]| 29.2] 1825.0
Whiskey shots 90 7740 -— -—- -—- 1089.0
Wine glassos 14 1372 2,8 --- | 117.6/ 126.0
Wine pints 6 4704 9.6| --- | 403.2]  432.0
Other drinks 38 .2736 wm= | ~== | 68.1
Milk fresh % pints 305 50325 2501.0}2867.0] 3599.0
Milk choc. 4 pints 204 37740 1632.0]1122.0] 5406.0
Shake or malted 157 69394 1946.8(3108.6 8415.3
Ice cream bars 144 24048 460.8 | 1454.4] 2404.8
Ioe cream pints 336 183456 4032.0(10584.0{ 18043, §
Fresh fruits 54 5238 27.0] 32.4] 1209.
Hamburgers 110 36520 1881.0{ 2409.0] 1694.0
Hot dogs 156 39000 1482.0] 2168.4] £400.8
Sandwiches 133 33915 1143.8] 1968.4] 2286.]
Eggs each 56 4424 358.4| 324.8] 22.4
Sweet rolls 109 16895 425.1] 294.3] 3052.(
Doughnut 204 40800 612.0] 1938.0] 4896.(
Cake plece 167 48597 634.6] 1653.,3 7748.6
Pie slices 188 42300 432. 4] 1635.4 5128 .¢
Cookies each 953 61945 9£3.0] 1906.d 10006.§
Crackers 24 408 9.6/ 12,0  67.4
Other pastry 129 27090 309.6 1225.5 3573.!
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FOOD ITRLS TOTAL CAIORIES| PROTRIN] FAT | CHO  |ALCOHOL]
NO. JTRMS CRAMS | GRAMS | GRAYS
N L TAI LIFD
Canlv bars 1368 384476 | 7217.6 [18044.0] 48441.4
Pop corn box or bag 79 4266 142.2 55,3] 845,3
Nuts penny 41 3649 164.0 | 270.6] 143.85
Nuts 5¢ bag 20 7200 | 338.0 | 588.0| 102.(
Nuts 1/4 pound 25 2300 72.5 | 177.5] 100.Q
Whole moals 337 337000 |11795.0 |15165.0| 38755.(
TOTAL 1594814 |39749.9 69035."|155124.5
No. of Days - 10
Head Count =250
1. Average/man/no, days survey 6379 158.9 276.1 740.5
2. Average/man/day 638 15.9 27,6 74.1




Fort Benning, Ga., Company "G™ Airbc-ne Training Bn.
APPENDIX V

ASSIGNMENT OF DUTIES TO MEMBERS OF THE SURVEY TEAM

l. Inventory long method.

as In each mess prior to the start of a survey period (atf'ter
supper of the day before) a complete inventory of all food items on hand i
taken. This will include all food items in the storage room, refrigerator,
vegetable racks, bread and cake storage racks and all items on the mess taole:,
All non-packaged or non-canned items and all left-overs must be weighed and
recorded. Check for weight of render - fat container which is usually hidle..

be During the course of the survey a complete record of all weights
of the daily food issues are maintained and duplicate issue slips will be
supplied to the survey team by the Post Food Service Division. These items
must be weighed by the survey team, because shortages occur quite frequently,

os At the end of the survey period (after supper on the last aay)
a conrlete inventory is again made of all food items on hand. Reweigh fat
dripping container. - -

2, JMarking of pans.

On the evening prior to the start of the survey all the pots and pans
are markeds All the black pans which include 50 and 100 ration pans, baking
sheet and square pans etc. are numbered with a stamping die, weighed and
recorded. 211 other pots and pans are weighed and the weights are stamped
on the sides of the container with heat resistant, water and fat insoluble
marking ink. (Caution the KP's about using steel wool to rub off the ink
markings)s The ink usually lasts till the end of the survey, The marking
procedure simplifies the need for weighing the empty pan each time,

3. Chief of survey team.

a. General supervision of all phases of survey techniques.
b, All preliminary plans at Post to be surveyed.

¢. See Food Service Division and obtain duplicate issue sheets
sach day.

d. Gather together all mess personnel and explain problem.
e, Survey mess facilities,

f. Call a meeting of the trainees and explain the questionnaire
for food eaten outside mess,
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APPENDIX V (Cont'd)

4, Grease trap skimmings.

Clean and discard the grease trup skimmings on the early morning
of the first day of the survey. The skimmings are frec:n the previous daye
On each of the following mornings, skim, weigh and save an aliquot for
analysis. This procedure must be performed before ths kitchen personnel
begin to wush their equipment in the morning. (alternate personnel).

5. Preparation loss,

All the inedible preparation loss which includes items such as egpg
shells, bones, pits, rinds and vegetable trimmings must be weighed, recorded

and discarded,

6. Recipe takers.

Collection of all recipe data (using recipe sheets) from all prepared
food items. Personnel must be present when kitchen opens each morning.
(alternute personnel). Recipe recorders must wautch main kitchen, bakery and
vorotable preparation areas at all times when mess personnel are preparing
food items. Items to be recorded will include (a) the raw weipght of the
individual food items of the recipe, (b) the total raw weizht before cooking,
(c) the total cooked weipht after cooking and (d) the weight of the fat
drippings, if any. Collect and record individual weights of all kitchen
loss and rendered fat dripping. (Rendered fat drippings are weighed and
recorded on a weekly basis). -

7. Head count, . o

Record head count for each meal and be sure to incluce mess personnel
and all others vho eat. Don't count personnsl who come back for seconds.

8, Food on mess tablese.

Vleigh and record all food items on the mess tables both before and
after meals., These items usually include surar, evaporated mil), jams etc.,
and must be included in the food composite., It's a good idea to keep in
contact with the KP who fills the sugar bowls,

9. Collection of individual food items for composite samples.

In makint up the food composite of the food as served on the tray,
five averame servings of each food item served on the line must be collected
at different intervals during the course of the meal. Thesec items must be
weighed and subtracted from the food as served on the line, otherwise they
will be charged as catern by the trainees.
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APPENDIX V (Cont'd)

10. Plate scrapings.

Setting up of the plate socraping line. In some convenient locatic ..
set up at least one large container for each food items Be sure that all
food items are segregated by item und recorded on waste sheets, after 11 -°
trainees huve finished eating. Save for composite plate loss at the end
of day. All bones, rinds, and pits must be separated, weighed and discarde<
48 preparation waste.

11 Tray wash water.

Record volume of tray washing water, mix and collect a sample fo.
8 analysis after each meal.

12, Calculation of average food items taken per man.

From the meal shests (see Appendix VII) calculate the average food
item p-» man as taken on the tray and make up the food composite after each
meal,

13, In-between meal eating at mess.

Weigh and record all the food eaten between meals by the mess
persomnel, NCO's etc., especially during coffee breaks. This usually amounts
to a considerable amount of food during the course of a day.

14, Preparation of food composites for analysis.

After the last meal each day, calculate ‘the food composite and make
up the. sample. Combine the composites for the three meals, homogenize in a
Waring blender, mix and save two aliquots (8 oz. btls) for analysis.

16. Preparation of plate and kitchen loss composite.

At the end of the day, weigh separately the total kitchen and plate
losses for the day and record on waste sheets (Appendix VIII)s Grind with a
large Hobart grinder, mix well using a paddle, and take out an aliquote. The
aliquot is then homogenized in a Waring Blendor, mixed and samples saved for
analysis,
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Fort Benning, Ga., Compuny "G* Airborne Training Bn,
APPENDIX VI

THE CORRECTION OF GROSS BOMB CALORIMETRY ENFRGY TO
NET METABOLIZABLE ENERGY

The bomb method as now used (using Atwater correction), represents
still another method of calculating carbohydrute, this by difference from
the bomb calorimeter data rather than by difference from weight data. To
make such a calculation we must assume (a) that 6.25 x N is an accurate
estimate of true protein, (b) that 5.65, 9.45 and 4.1 are acocurate estimates
of average bomb values of pure ingredients, (c) that 1.30 is an accurate
estimute of urine calories per gram loss of protein ingested and, (d) that
essentially all of the gross energy is contained in protein, fat (by chem.)
end CHO (by weight difference). These assumptions are unwarranted and one
is bound to get a distorted figure.

The following are two types of calculation using bomb c#lorimetry‘data:

Food Consumed in Mess

I. Gross bomb calories 3549
Protein bomb calories ) 110942
Fat bomb calories ‘ 168.0
Carbohydrate (by weight difference) 364.0

109.2 x 5.65 = 617 cal,
168,0 x 9.45 = 1588
364.0 x 4.1 = 1492

3697 = calculated gross energy value by
chemical methods.

Then the calculated gross energy by the chemical method and carbohydrate
by weight difference is 152 calories of 4,3 per cent higher than the bomb.
If the chemical method overestimates gross energy, presumably net energy would
also be overestimated.

II. Correction of gross bomb energy to net metabolizable energy.

Corrsction 1¢ Energy cost in urine due to incomplete combustion
of protein = 1,30 calories per gram of protein.

Correction 2, Energy lost in feces is equal to undigestible material
and incompletely digested material and endogenous material. This is estimated
as an average of 4.10 per cent of the gross calories in food ingested on the
basis of the Atwater data,
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a) Gross energy in food consumed at mess 3549 culorics

b) Correotion for protein loss in urine 142 caloriesn
o) Correction for fecal loss (4 per cent of

gross energy) 145 calories

Net energy 3262 calorius

Although this gives a value very similar to the one found using the
Atwater correction for nutrients (3209), it avoids some unwarranted
assumptions.
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DISPOSITION OF FOOD CALORIES FROM MESS ALONE AT FT. BENNING,
CO.G, AIRBORNE TRAINING BATTALION, BY VARIOUS METHODS

FlG. |
I Foop CONSUMED TR ~ATE LOSS
%" FOOD LOSSES KITCHEN LOSSES
BOMB CALORIMETRY 3,5, 246 546 |
a
80 6 I3

9

CHO BY CHEMICAL DETERMINATION ,,5 5,
. 3147

8l 6

CHO BY WEIGHT DIFFERENCE 246 546

3446 ’//%
7
' .} /xﬂé
8l 6 I3
INVENTORY 3377 | 767
Bl 19
. i . CALORIES , r
) 1000 2000 3000 4000

(CALORIE FIGURES ARE AT TOP OF BARS PERCENT AT BOTTOM)
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DISPOSITION OF FOOD PROTF IN INTWO T
FT BENNING, GA.

RAINING CYCLES AT

FIG. 2
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DISPOSITION OF FOOD FAT IN TWO TRAINING CYCLES AT FT. BENNING,GA.

A LAV o g A A A it

| |
| : RN CHEMICAL INVENTORY

FIRST SECOND GRAND
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300-
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DISPOSITION OF FOOD CHO IN TWO TRAINING CYCLES AT FT.BENNING,GA.

BY VARIOUS METHODS FIG 4
FIRST SECOND GRAND
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FIG. 8 MESS HALL USED AS A LABORATORY
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FIG9 MESS HALL, FT. BENNING, GA.

FIG. 10 INTERIOR OF MESS HALL, FT. BENNING, GA,
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FIG.12 SGT JOHNSON PERFORMING OXYGEN BOMb CALORIMETRY
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FIG. 14 SGT. KATZANER EXTRACTING FOOD SAMPILE FOR FAT ANALYSIS
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