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FOREWORD

In 1969 the DOD Facilities and Equipment Planning Board accomphshed an
on-site survey of military garrison feeding facilities in the Unitted States. Asa result
of this survey, this Board created, with DOD and Army approval, a project to study,
define, and then iniplernent a new, moddern feeding system ot Fort Lews, Washington.
As documented in the.approval for this project, the objectives were to improve per-
formance and reduce costs. This new system would then sérve as a model for all
military services.

In 1970 the newly created DOD Research and Develspment Food Program was
implemented at MLABS. Inciuded within this program was an increased emphasis ou
garrison feeding systems and a new requirement to study military feeding systems from
a total systems concept. This new requirement was implemented by the QOperations
Research and Systems Analys:s Office at NLABS, and resulted in a sather unique but
logical merger of-the R&D systems study effort with the DOD and Army project to
study and then build a modern feeding system at Fort Lewis.

It should be noted that due to the extent and complexity of the information and
data which have been developcd, this report is only one of several techrnical reports.which
are being published concerning the overall project. This report covers the food technology
efforts conducted in-house at the Natick Laboratories 1o develop the processing parameters
required to assure that the food products served mititary customers would be hoth safe and
highly acceptable.

The overall study effort was initiated in November, 1970. This study was conducted
as Task 03 under Project Number 15662713AJ45, Systems Studies in Military Feeding.
The purpose of the overall study actwities, of which this repori covers orly one facet, was
to increase customer satisfaction and reduce operating <osts, in that order of importance.




The following Food Laboratory personnel were contributors to the efforts
covered in this report:

Director's Office Animal Products Division

H. A. Hollender SP5 L. Bell
SP4 C. Brown

Menu and Recipe Planning W. J. Fit A
. J. Fitzmaurice

M. V. Klicka » E. A. Goffi
F. H. Lee R. L. Helmer
V. M. White G. J. Legris

s 1LT S. Miller
Plant Products Division

SP5 P. Moelier

G. Gorfien H. T. Schlup-
N. J. Kelley 1ILT R. Shuler
Y. Masuoka J. L. Secrist
A. F, Rahman G. C. Walker
G. R. Schafer. R. G. Ycung
W. M. Swantak Process Development Division:
A. P. Umina :
Microbiology Division - Swift
E. M. Powers
G. Silverman

Each military service, Army, Navy, Air Foice, Marine Corps, has its representative
at the Natick L.aboratories. Inquiries concerning this repoit, or other matters in the
Department of Defense Food RDT&E Program, should be directed to the appropriate
Service Representative, as for example:

Navy Representative

DOD Food Program

U.S. Army Natick Laboratories
Natick, Massachusetts 01760




ommdh,

3 e
:

~

INDEX

Absirac,
Objectives
Conclusions
| .troduction

Fort Lewis Experiment — Preliminary Considerations
Product Testing
Bakery ltems
Gelatin Salads and Desserts; Marinated Salads
Meat and Entree Items
Salads (green or "'tossed'" type)
Salad Dressings,.Sauces, Gravies and Toppings
Sandwiches (Frozen)
Soups
Specialty House Products
Vegetables (other thari notatoes)
Vegetables (Potato Products)
Microbiological Examination of Test 1tems
Microbiological Controls for Ft. Lewis
NILABS Dining Hall Test
NACKA System
Chill System for Ft. Lewis
Operation of Central Food Preparation

Page

vi
vii

W W 00 0 ~ OO O 0 o W

— = b e e e e
O ~N O Wwo—-= O O




T

Ty S RCAT

-

© BN O e W N

10.

11.
12.

LiST OF TABLES

Rezomimended Product Preparation Breakdown — Centiral Preparation
Chill System

Bakery Product Panel Ratings During Storage

Meat and Entree Items Par;el Ratings During Storage

Sandwich Panel Ratings During Storage

Soup Panel Ratings During Storage

Pizza Panel Ratings During Storage

Potato Products Panel Ratings During Storage

Microbiology of Chilled Prepared Meat items During Refrigerated Storage

Microbiology of Chilied Prepared Vegetable items During Refiigerated
Storage

Microbiology of Soups, Salads, and Miscellaneous Chilled Prepared Foods
During Refrigerated Storage

Microbiology of Chilled Pastries During Refrigerated Storage

Microbiology of Frozen Sandwiches Stored for 7 Days at -16°F,

LIST OF FIGURES

Flow chart for imeat anid meat formulations, soups and gravies, showing
procassing steps, the allowable temperature constraints and the stages
(a) at which temoeratures are monite.ed and the item sampled for
microbial analyses.

Flow chart for cooked and frozen vegetables sho.wing processing steps,
the allowable temperature constraints and the stages (a) at which

temperatures are monitored and the item sampled for microbial analysis.

26
27
28
29
30
31
32

33

36
37

38

39




ABSTRACT

This report details the findings of food tecinclogy studies directed toward

establishment of central food preparation at Ft. Lewis, Washington.

It is concluded tha! central food preparation has excellent possibifities for
improving the feeding system. A basically chill system is recommendeg for
the Ft. Lewis test with the recognition that there are logistic problems to be
solved it it is extended to a-larger operation. It is shown that changes are
necessary in the Armed Service menus and recipes to adapt them to large scal2

preparation.




OBJECTIVES

The objectives of this study w‘er'e to determine:

1. — Food technology aspects of a central food preparation facility at
Ft..Lewis.

2. — Thetype of system (hot, chiiled, or frozen),
3. — Which foods could be prepared centrally.

4, - Sheif life limite*i~ns to insure quality products both organoleptically
and microbiologically.

5. — What changes should be made in standard Armed Forces recipes to
adapt them to central preparation.
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CONCLUSIONS

The Food Laboratory tests indicate thal from.a technic~* standpoint central preparation
has excellent possibilities of being successful for Armed Service installations where applical.le.
Food quality can be maintained at a uniformily high level, particularly if proper quahty con-
trol procedures are instituted. Actual preparation and cooking labor should be reduced. 1t
is estimated that yield increases of better than 20 percent should-be possible with proper pro-
duction scheduling.

From a technical standpo:nt either a chill or frozen system can be used for a central food
preparation facility. Food quanty is somewhat better with a chill system, the costs are tower,
and the reheating of the food. in the dining halls is less of a problem. For these reasons, Food
Laboratory recommends the use of a chill system for the Fort Lewis experiment. A hot system
is not racommended.

Probably the biggesi problem with a chill system is logistics. Most chilled products have
to be consumed within a 4 or 5-day period and some, such as fried chicken, should be consumed
within 2 days. With a facility serving a fairly sma!l number of dining halls, the logistics can be
worked out, but with a large facitity serving-possibty over 100 dining halls, the problems can
become formidable. In any event, the logistics must be worked out for products such as green
salads which cannot be frozen.

A large number of the products in the menu can be prepared centrally. However, with
some such as steaks, chops, frozen vegetables, and some roasts, the quality 1s better when they
are prepared for serving in the dining halls, and total labor is less.

Shelf life of the various products is sufficient to insure both n.:crobiological and organo
leptic quality when they are properly handled.

The Food Laboratory tests show that Armed Service menus and recipes ¢an be adapted to
a central food pieparation facility, but they cannot be used as is. Some pieparation such as
frying steaks or cooking frozen vegetables must still be done in the dining halls. Therefore, the
menus must be revised to even out the workloads in both central preparation and the dining
halls. Menus should also be revised to offer greater choice and to maximize tioop acceptance.
Recipes have to be changed to adapt them to large scale preparation and to insure stability
when products are held chilled or frozen.

vii
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INTRODUCTION

A state-of-the-art survey of advanced high-production feeding systems conducted by
US Arnwy Matick Laboratories concluded:that.the optimal concept-for serving 70,000 meals
per day to Army customers at Fort Lewis, Washington, was centralized preparation with
satellite dining halls. As a resull of this work, an in-house task was initiated to delermine the
optimum processing parameters for centrally preparing food products to be used in both an
initial small scale and later pilot plant test at Fort Lewis, ‘Washington.

The utilization of centralized food preparation in an Army garrison feeding sysiem rep-
resents a revolutionary departure from the conventional means by which.the Armyfeeds iis
crstomers in garrison. 1t is, theretare, necessary to make a definite distinction petween a
larce kitchen and a central food pseparation facility. A kitchen is designed to prepare a com-
plete meal and serve it within a »hort period after preparation is complete with almost no prep-
aration for future meals. In contrast, a preparation facility is designed to prepare food for use
at some future time with the time between preparation and uze varying fros as little as one day
to a month or mcre. This time facior is the basic reason for the differenices betwsen a prepara-
tion facility and an oversize kitchen. In a preparation facility the menu for the next meal 1s no
longer the control, and production can be scheduled {o optimize personnel skills, available equip-
ment, quality, and production volume of a given item. Planning and control of production are
on the basis of unit operations rathier than on an item as a compleis entity. It.is necessary to
integrate preparation as processing steps in an ovei all preparation schedule.

Another departure from ccnventional Army feeding methods is in recipes and formulations.
For example, the common thickening agent in most Army recipes is flour, which under chilled
or frozen storage promotes separation of water and fat. At least part of the flour must be re-
placed with a specially processed starch tc prevent this. Large scale preparation, either continu-
ous or batch, involves cooking equipment, schedules, and times differing appreciably from kitchen
operations. This affects texture and particularly moisture content which must be corrected for in
the formulations. While the basic recipes can be used, changes must be made to mast of them.
To facilitate central preparation, kitchen recipes must be converted to preparation guides or spec-
ifications which take into account large size batches, continuous processing, etc.

The need for sanitation and microbiological controls in any food operation needs no elabora-
tion, but they become even more important in a preparation facility. Bacteria require time and
the correct coaditions including temperature to multiply. In kitchen operations, time 1s usuatty
short so that even if the other conditions are optimal the food is normally consumed before the
bacteria have much of a chance to multiply.  This certainly does not mean that food poisoning
outbreaks cannot occur or do not occur in kitchen operations. However, because of the increased
time frames in a central preparation operation and the increased number of consumers, the danger




is much greater and strict microbiological controls are essential. As part of these controls
preparation, cooking, holding, chilling, and freezing times and temperatures must be care-
fully planned and controlled. For example, the final cook temperature of a given product
must be set high enough to insure microbiological safety. At the same time, it must not be
set so high as to materially affect product quality. '

Quality control or in its broader aspects, product control, becomes a key factor in
successful central preparation operation. In the existing dining hall kitchen operation,
quality control is the responsibility of the individual cooks and the mess steward, a prac-
tice which can be made to work in a small kitchen with properly trained and motivated
personnel. In a preparation operation, operating personnel must still be heid responsible
for quality, but the skill requirement is much lower because they are aided by full-time
personnel whose sole responsibilitiés are quality control. At the same time, preparation
quides must be designed with definite quality check-points in mind.

Before setting up a central food preparation facility, three basic decisions must be made.
These are: " ' ' '

[

1 - Is central preparation feasible and appropriate in the situation under consideration?
2 - Shall the facility be managed as a kitchen or as a food preparation facility?

3 - Should the basic system be hot, chilled, or frozen?

. The first decision is not a food technology decision per se , but must be made and
firmly ir_nlple:mented if central preparation is to be successful. The second decision has been
discussed above, but it must be emphasized that proper 6peration, cost savings, and standard-
.ized good food quality hinge upon the type of operation. The third decision will affect food
quality and require menu and recipe adjustments, but primarily will dictate logistics and equip-
ment. Anysystem used will be a combination of more than one method, but one must be
selected as the primary method. '
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FORT LEWIS EXPERIMENT — PRELIMINARY CONSIDERATIONS

A review of the three available systems — hot, chilled, or frozen — resulted in a tentative
decision that if technologically feasible, a chill system (either standard or one similar to the
Swedish NACKA system) would be desirable at Ft. Lewis. A hot system was rejected on the
basis of the logistical difficulties in delivering hot food to a large number of dining halls with-
out losing nutritional value and troop acceptance,. A frozen system could match a chill system
for quality if properly handled, but would pose equipment and reconstitution problems. A
chill systern would be advantageous from the standpoint of food quality, reduced engineering
costs, and system discipline. In order to make a sound decision on which type of system to
use in the Ft. Lewis experiment; the Food Laboratory conducted pilot plant studies on the
various foods which would be prepared at Ft. Lewis during the experiment concentrating on
chilled and frozen systems. \

Very little is available in the published literature on the quality, stability, and microbio-
logical aspects of foods held in the chilled state and almost nothing is available on these factors
in either chilled or frozen states with products made according to the Armed Services recipes
and with ingredients in the Armed Services supply system. Due to compressed time frames and
the need to try out recipes revised for large scale production not all products could be physically
tested, nor were the tests as detailed as might be desired.

Recommendations were required from the Food Laboratory on all foods to be used in the
Ft. Lewis experiment on the following points:

1. Should the product be prepared centrally or in the dining hall?

2. ) prepared centrally, should the product be carried in the chilled system or must it
be frozen?

3. What should be the sheif life limitation to insure a quality product both organolepti-
cally and microbiologically?

4. What changes should be made in recipes and preparation instructions to adapt them
to volume production and the chill system?

In addition to these.points, it became necessary for Food Laboratory to take the lead in
changing the menus in the 42-day menu cycle in order to increase menu choice, delete low pref-
erence items and to even out the work-load on central preparation and the dining sites. Three
sets of forms were prepared for the whole 42-day cycle to include (1) daily menus, (2) break-
down of each menu listing each item, referenced recipe, and what had to be done to it centrally
and in the dining hall, and (3) production guide for each item where it differed from the stand-
ard recipe.

e




The basic philosophy behind 1ecommendations for central or dining hall prepai2tion
was to move as much work as possible to central preparation saving manpewer n the dwning
hali an(i supplying umiformly high qualny products to the dining tables. Many of the deci.
sions were based upon the stale 0. the iaw product in the supply system. Foi example, fro-
zen vegetables 1equire only heating to be ready for serving and central prepaiation would not
improve quality o1 save labor. Breaded fish and shrimp can be cooked in a minute or two in
deep fat and central cooking would increase labor and dezrease qualhity. Grilled products such
as steaks o1 chops requiie little preparation and aie of much better quality when prepared in
the dining hall. Very little work can be saved :n the dining hall with a roast unless it is cocked
and sliced cenfially to be heated-on-site with gravy. However, this would result in significant
quality loss particularly if 1aie roast beef is desired. Table 1 hists the various product classes
and preparation required at each location as determined to be the most suitable for the Fi.
Lewis experiment.




PRODUCT TESTING

The iwo commodity divisions of the Food Laboratory (Planit Preducts Givisien and
- Animal Products Division) are the product crientad divisions and contain.most of the
Food Technology expertise in the F .od Laboratory. They were therefore assigned the
responsibility of product testing and revision-for the Ft. Lewis experiment with help from
the other divisions as required. The work tullowed division lines and was broadly divided
into meat and entree items, fruits and vegetubles, and.bakery. A general test plan was set
up in which-products in the 42 day menu cycle were evaluated and adjustments made in
the recipes to adapt them to quantity prepaiation and a chill or frozen system. The prod-
ucts were then made in approximately 100-Ib batches and tested over a 10-day period by
a technological taste panel to determine the effects of holding on quality. Insufficient
time was available to test every one of the more than 230 basic items plus variations in the
42-day cycle but every class or type of food was represented in the tests. In addition, soine
products were sufficiently different so that they did not fit a standard test plan. In this case
special tests were used.

A 10 member technological sensory panel using a 9-point quality attribute rating scale
(1 - extremely poor; 9 - excellent) was the primary tool used by the commodity divisions
to determine quality changes brougint about by recipe changés and holding gariods. The
panel members were chosen for their knowledge of the test product without regard to sensi-
iivity rather than chosen randomly so that extrapoiating consumer acceptance is not valid.
Many of the products were submitted to the Natick Laboratories Consumer Acceptance
Taste Pane! to obtain acceptance data as an indication of how well the products would be
accepted by consumers at FFt. Lewis. The panel results were not analyzed statistically since
the raw data provided enough information for the purpose,

Bakery ltems

The concept of central preparation of bakery products is obviously not new to military
feeding systems. Central pastry shops are considered as “'state-of-the-art", and .-e in use at
several installations. TNi10-411 provides some background pertinent to central pastry kitchens
and it is recommended that this concept be instituted at Ft. Lewis at the time that central prep-
aration is scaled up to support the entire installation.

Bakery products in general have a shelf-life which is dependent upon their composition
ard the effectiveness of the packaging system employed. To minimize staling caused by




chemical and physica® changes in structure of baked cqods the use of emulsifiers and dough
conditioners is 1ecommended. The new bakery mixes in the supply system-have heen formu-
lated with these additives and should be used to the maximum extent. This will atio give the
most reliability and efficiency in the production of quality products. Where items must be
produred from *scratch’ the'use of sodium steroyl-2 lactylate (EMPILEX) at a level of 1/2
ounce per 100 ounces of flcur (0.5%} is recommended.

Drying is prevented by proper packaging after the jproduct has been cooleo. Packaging
without sufficient cooling resulls in condensation on the mside of the package which fosters
mold growth and causes softening and stizkiness, Cooling may be accelerated by placing
baked products on racks and using fans to increase air circulation. Those products that can
be handied appropriately (e.g., rclis, cookies) should be placed in polysthylene bags. Those
that must be left in the pan such as crisps or cake puddings should be inserted mnto a “poly”
bag or covered .with aluminum-foil. Frested cakes and pies need no package but mwust be
protected from contamination with dust, dirt, ete,

Selected products representative of various types were evaluated in the laboratory tor
acceptability during storage. Results are summartzed in Table 2. Only crisps, puddings and
ron fruit pies.require refrigeration; .'l other items mayv be stored at room temperature. All
products were fcund to maintair a high acceptance level for at least 48 hours after produc
tion. The items were produced in accordance with tie standard Armed Forces Recipe Service;
no modificaticns were found to be necessary except {or the addition of thz einulsifier, Emplex.

Gelatin 5alads and Desserts; Marinaled Salads

Gelatin products are refriyerated after nreparation to aid in the gelling process and to
lower the temperature to the normal serving level. They are ideall; suited to a central prep-
aration system since they have good shelf-life as evidenced by their availability on the ietai!
market.

Marinated salads such as cole slaw, three-bean, cucumber and onion, etc. require a.period
of time to equilibrate and achieve a well-blended flavor. These products also are available on
the consumer market since they have an adequate shelf-life due to their high acidity (vinegar}.

It was not felt necessary to conduct laboratory studies on these products for commercial
experience indicates that they would be suitable for the proposed Ft. Lewis system.

Meaat and Entree ltems

The meat and entree items were made in 100-1b. batches. Changes in recipes were designed
primarily to improve the holding qualities by substitution of starch for some of the flour to
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prevent brezkdown of the gravy emuisions, and to adjust the-water content. In some cases
changes were made to improve handling and processing conditions in large batches. Products
were proportioned in 1/2 steam table pans'(stainless steel}, chilled and covered with aluminum
foil for storage. Technological panels evaluatad the products held chilied at 40°F and frozen
at 0°F for 0, 1, 2, 3, 7 and 10 days. The 7 and 10 day periods were used for the 40° product
only to complete trend graphs with no expectations of the product quaiit* vesn.y satisfactory.
The panels evaluated the products for color, odor, flavor, texture and appearance on a 9-point
quality scale after heating in a convection oven. Table 3 shows the results for flaver. Scores
for the other factors either followed the flavor scores or remained higher except where noted.

Salads (green or "'tossed” type)

Previous laboratory work had shown that fresh, cut vegetahles prepared under suitable
conditions could be held in good cendition et 40°F. for periods exceeding one week. The
following procedure was found to give good results:

a) Discard wrapper leaves of lettuce heads and trim vegetables as required.

b} Wash salad vegetables thoroughly.

¢} Cut, dice, tear, shred as appropriate.

d)} Dip into antioxidant solution 2-4 minutes. (Solution is prepared by adding 10 grams
of Antioxidant Compound (MiL-A-35043) per gallon of water. The material is a mixture of
sodium bisulf ite, citric acid and ascorbic acid which retards bacterial growth, and oxidative
changes in the fresh plant tissue.)

e} Drain

f} Centrifuge, i.e.. spin dry to remove excess surface moisture which would accelerate
decomposition.

g} Package in polyethylene bags.
h) Refrigerate {40°F. or below).

It was found feasible to combine the salad vegetables in their proper proportions as they
are nrepared. However, tomatoes should not be included since they do nct withstand the
nandling raquired. Tomatoes can be cut and separately packaged to be added to the szlad at
the time of serving in the dining hall.

Care must also be exercised to minimize exposure to tempeiatures above 40°F., and to
rough handling that will bruise or crush more delicate vegetable tissues such as lettuce. It was
found that much more acceptable salads resulted if dressings were added at time of serving
from a variety of dressings which could «asily be provided at the dining halls.




Salad Dressings, Sauces, Gravies.and Toppings

A review was miade of products in these categories that appeared on the 42-day Master
Menu. It was evident from a technological point ¢i view that except for gravies, there wouid
be no problem in the central preparation of these items. They all can be prepared, chilled,
distributed and served with no cnticipated loss of quality within a normal tycle of time,

i.e., a shelf-life of at ledst four days.

-In the case of gravies, it was known that physicai breakdown occurs when wheat flour
is used as a thickening agent and the products are tempe.ature cycled-chilled {or frozen) and
reheated. This also was obvious from previous work with precooked entree iteins. A comri-
ercial pregelatinized waxy maize starch (COLFLO-67) has been found to be a suitable stab:-
izer when used as a partial replacement for wheat fiour in gravy recipes. Production guides
for all gravies, whether used as a component of an entree item or furnished separately for
heating and serving directly, were developed and tested.

Sandwiches (Frozen)

There was a requirement to design randwiches that would be frozen and later thawed to
40°F for serving. The main reasons for wanting a sandwich capable of freezing was so they
could be manufactured on an efficient, large-scale basis and to have a suitable inventory on
hand.for use at various dining halls on short notice.

The types of sandwiches tested were tuna-salad, ham, ham and cheese, chicken, turkey,
and roast beef. There was a problern with freezing a tuna-salad mixture due to mayonnaise
breakdown, but by including minimal amounts of mayonnaise and sweet relish in the tuna
a suitable salad spread was attained. There was no great problem with ham, cheese and
roast beef, except icr drying out and soaking of moisture into the bread. To overcome this
problem margarine ‘wvas softensd and brushed onto the inner sides of the bread. The margar-
ine served as a moisture barrier between the bread and the meat constituents and also added
some flavor to the sandwich. To further eliminate dryness a fine textured (centinuous mix)
bread and adequate packaging were used.

The sandwiches were cut diagonally and arranged on two different types of plastic trays.
One tray contained three half-sandwiches of the same variety and the other, four different
half-sandwiches. The trays ware garnished with sweet pickle, ripe and grean olives. The entire

tray w~as overwrapped with a Saran film cover to give a suitable package for storage anz display.

Table 4 shows the panel ratings for sandwiches after storage.




Soups

Preparation of soup is h.ghly cempatibie with the centras preparation-satelhite dining
hall feeding system. Soup concentrateas, similar to the commerciallv canned products, pro-
vite the-advantage of eliminating the need to distribute unnecessary water. For experimen-
tai purposes and to standardize on a simplified s. stem, representative types of souf: were
c evefuzted using a standard twe-fold concentration. Preparation:for serving involves meraly

the addition of an equal volume of water and heating to 165°F. prior to serving.

The development of soup concentrates required changes to 1rcipes in the Armed Forces
Recipz Service involving the following:

(1} Adjustments in water levels.

(2) Variations in order of assemiling ingredients because of water level adjustments.
(3} Variations in method of make up because of water levei adjustments.

(4) Use of Soup.and Gravy Base in place of beef or ham stock where possible.

(5) Use of dehydrates in place of fresh vegetables in-certain instances,

(6) Adjustments in seasoning levels.

Acceptance panels and technological panels were conducted on these products over a
period of 1 to 13 days {with storage to 40°F.). The results of these panels are shown in
Table 5.

A search was miade to determine whether there was any food seivice equipment available
‘which could be used for transporting soups and gravies without spillage. Lincoln Food Service
Systems manufactures and markets an 8-quart stainless steel spiil-preof container Model HGP-8
' for .ransporting soups and other hquid type foods and this was recommendec for use at Fort
Lewis.

Specialty Cafe Products

Recommendations were developed for nine *'nationality type' foods for use in the Spec-
ialty Cafe being planned for Ft. Lewis. Production guides were developed in the meat and
entree item category for spaghetti, lasagna, and chili con carne. It was recommenced that
ravioli and enchiladas be procured as frozen prepared items since their preparation involves
excessive labor and special skill. Production guides for refriec Seans, Spanish rice, five vari-
eties of pizza, and components for tacos were developed with the standard recipes providing
the basic quidclines. Pizza was evaluated by panel testing after both refrigerated and frozen
storage. Results are shown in Table 6.




Vegetables (other than potatoes)

Most vegetables that are served plain (except for butter) are supplied either frozen or
canned. It was evident that no labor savings could be gained by precooking these items
centrally. In fact, quality loss would result due te the double heating process — central and
in the dining hall. However, for those products requiring formulating or for those received
raw it was |logical to use central preparation. Raw vegetables to be prepared and cooked
centrally included onions, cabbage, and carrots. Experimentation showed no significant loss

in quality for these products when reheated after storage at 40°F. for up to two days.

Panel tests showed significantly improved ratings for French fried onion rings that were
fried just prior to serving rather than prefried centrally. In view of the excessive labor and
difficulty in preparing a quality item, it was decided to use commercial frozen onion rings
{not pre-fried) which were found 1o be highly acceptable.

Vegetables (Potato Products)

Potatoes are a principle component of a military menu, normally being served in some
form at least twice a day. Therefore, considerable effort was given to their adaptation to a

central preparation system. The following summarizes the findings:

a. In-season potatces should be used as much as possible to give the best product.
Stored potatoes tended to develop gray or black spots after cooking and holding.

b. Best results were obtained when potatoes were only blanched initially and the cook-
ing was completed just prior to serving. This was true whether the item was to be baked,
fried, boiled, or grilled.

c. Preliminary processing steps are the same for all products:

{1} Washing

(2} Peeling

(3) Cutting

(4) Antioxidant treatment (sulfur dioxide solution to prevent discoloration)

(5) Blanching — time depends upon piece size but should not be so long as to
cook the potato, but merely sufficient to inactivate the enzymes and remowe

the raw crispiness.

d. Due to the large usage planned and the uniform quality available, it was recommended

that commercial frozen (blanched) French fries be used at Ft. Lewis.

e. Freezing of the other potato items should be avoided due to the adverse effects on

texture {mushiness).

Table 7 gives the summarized results of panel tests onthe various potato products which

were selected for laboratory testing as being representative of the several types used in the menu.

10
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MICRGBIOLOGICAL EXAMINATION OF TEST ITEMS

Menu items which were representative of foods to be utilized in the central feeding
system at Fort Lewis, Washington, and p.epared.at Natick Laboratories were tested micro-
biologically during refrigerated storage at-40°F. for up to 9 days. Sixty-two items were
tested for mesophilic and psychrophilic microorganisms immediately after cooking or par-
tial baking {0 time) and at various intervals during a 9-day storage period. The results are
presented ir Tables 8,9, 10 and 11 according to food category. Sinct the mesophilic and
psychrophilic counts did not differ substantially, the following discussion pertains only to
the mesophilic counts.

Tables 8 and 9 show-that cooked meat and vegztable items had very low initial counts
{0 time) and the counts were either retarded or reduced during refrigerated storage at 40°F.,
with the exception of roast.beef, corned beef and O'Brien potatoes. The-increase in counts
in the two meat items to 15,000 end 16,000 microorganisms par gram respectively (Table 8)
was attributed to,an improperly clearied meat slicer which was used io slice the meat prior
to the analvsis. Raw vealburgers had very high counts and vealburger stored at 40°F for six
days had a tenfold higher count than frozen vealburger. Some partially cooked or baked
vegetable items (Table 9)-had relativaly high initial counts which increased during refrigerated
storage to more than a million organisms per gram {partially baked lyonnaise potatoes, for
example).

Microbial counts of soups.and chowders were very low initially and did not increase
during refrigerated storage (Table 10). One exception'was cream of potato scup which in-
creased from 200 microorganisms per gram initially to 180,000 cer gram after 7 days storage.
It is also shown in Table.10 that salads had high counts with the exception of cucumber salad
with vinegar. The effect of vinegar in inhibiting and reduciag microbial growth was appza.ent
and accounted for the low count (2500/qg) after & days storage. However, the count :n cucum-
ber salad without vineger exceeded 1 million micrcoryanisms per gram after 3 days storage
and increased to 35 milliors per gram after 8 days. Counts in Waldorf salad also decreased
during refrigerated storage, probably due to the effect of acids. Although carrot salad showed
no increase in courts after 4 days storage, the count increased tenfold to 3.6 million micro-
organisms per gram after storage for 9 days.

Table 11 shows that pastries contained very low numbers of niicroorganisms which did
not increase during refrigerated storage for 6 days. The relatively high initial count of 23,000
per gram for chocolate pie was due to the addition of canned whip cream which had a count
greater than one million microorgznisms per gram. Suosequent counts on checolate pie with-
out whip cream were very low.

11




Sandwiches were prepared and stored frozen for 7 days at -10°F. They were then
thawed at 40CF, for two days and examined microbiologically for aerobic plate counts,
fecal indicators and coagulase positive staphylococci. Table 12 shows that counts were
very low for sandwiches with the exception of ham and ham and cheese with margarine
which, in addition to having high aerobic counts, contained coliforms. Except for tuna-
fish, sandwiches with margarine had higher counts. Although one roast beef sandwich
with margarine had low counts it contained coaqulase positive staphylococci. Since dis-
posable plastic gloves were worn to prepare the sandwiches the source of contamination
would appear to be the margarine.

Generally, with one or two exceptions, cooked or baked menu items withstood re-
frigerated storage for up to 9 days without spoilage or excessive microbial growth. How-
ever, great caution must be exercised when storing cooked, partially cooked and uncooked
foods for several days. Failure to destroy pathogens and spoilage organisms or post-process
introduction of these organisms will result in growth during prolonged refrigerated storage.
This is-particularly so for partially cooked or baked foods and salads without dressing.
During storage of chilled prepared foods refrigerators must be operated properly and closely
monitored to ensure against a rise in temperature allowing growth of microorganisms.

.CO'oked foods showing high plate counts after refrigerated storage {e.q., 180,000 per
gram of cream of potato soup after 7 days - Table 10) are not necessarily considered hazard-
ous because of the actual count. However, total plate counts greater than 100,000 would
be suggestive of improper handling {e.q., insufficient cooking, prolonged holding of cooked
food at ambient temperature, inadequate refrigeration) and potential hazard from micro-
organisms causing food-borne illnesses {intoxications and infections). One must realize that
some bacteria (S. aureus, S. typhimurium) of public health significance may multiply to

dangerous levels without noticeably altering the appearance, odor or flavor of prepared foods.

e
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MICROBIOLOGICAL CONTROLS FOR FT. LEWIS

Cential preparation of food necessilates modification of the time-temperatuse require-
ments of Chapter 5, AR 40-5. This is particularly true of the chill system prepared for Ft.
Lewis where-the foods cani-be held refrigérated 96 hours Letween preparation and consump-
tion. In order to properly safeguard microbiological aspects of the food during the Ft. Lewis
exg.eriment, the {ollowing temperature censtraints and conditions were recommended realiz-
ing that modifications may be required as the experiment progressed.

1. The internal temperalure of food items cooked at the Central Food f’repa'ration
Facility (CFPF) is to be not less than 165°F.

2. Food items must be chilled to 45°F within 2 hours and subsequently stored at not
moie than 40°F. The temperature duringtransportation should not exceed 45°F for more
than 2 hours, or 50°F for more than one hour. Raw vegetaoles will be stored at 40°F or
below (without freezing).

3. Focod items cookad and chilled at the CFPF will be stored at the satellite kitchens
at 40°F or below if the storage period is to exceed 8 hours, or 45°F if it is to be used within
8 hours.

4. Anitem prepared by the CIFPF cannot be stored in the chilled system for mure than
96 'hours. This expiration date will be indicated on the package label. The label shall not be
altered in any manner. Any changes (see item 5) should be indicated with an additional labzal.
“refried bacon can be held 15 days frozen or 5 days chilled. It may be held 24 hours after
heating if properly refrigerated (40°F or below) and then used for gasr ish, Thawed egg mix
shall be used immediately nr discarded.

5. Chilled foods to be frozen by CFPF shall not be held in the chill system more than
one calendar day before freezing. This additional process will occur only with the express
permission and under the direct supervisicn of authoriced supervisory personnal designated
in 10 below.

6. The intcrnal temperature attained during reheating of chilled and frozen items in
the satellite kitclien for serving shal} be 165°F or above.

7. During serving the internal temperature of reheated items {6 ahove) shall be not less
than 150°F,

8. Achilled or frozen food that has been reheated for serving at a satellite kitchen can
not be rechilled for use without the express permission of supervisory personne! indicated in
10 below.

13




9. All frozen food items must be thawed either in a refrigerator helow 45°F or
oy cooking,

10, The supervisory personnel authorized to modify the above constraints where
indicated are senior fnod'tecﬁhologists. microbiologists and quality control personnel.
Quality control personnal must be notified whenever modifications are being considered.
This process requires that all respo'nsible nersonnel must check the cooking and chilling
procedures and temperatures. Malfunctioning equipment must be repaired immediately.
All legitimate requests for a proper dial thermometer will be honored.

Microbiological controls are shown as flow charts in Figures 1, 2,

14
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NLABS DINING HALL TEST

As a part of the Food Laboratory tests of products in a chill system, seven products
were made in the pilot plant and supplied chilled to the Natick Laboratoriés Headquarters
Company Dining Hall to gain some idea of how; the system would work techn.logically.
The Dining Hall feeds approximately 80 persons so lots were made in 100-portion size.
No attempt was made to obtain ratings or comments from the persons eating the food.
The products tested were country style chicken, tossed salad, O’Brien potatoes, lasagna,
chiffonade dressirig, lenon cake pudding and peach crisp. No technological difficulties
were encountered. Con*ments from the mess steward and cooks were very favorable both
as to the quality of the products, the ease of handling, and the saving of work. Informal

T (o s

comments {rgm various persons eating the products were very favorabie.

i5
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. NACKA SYSTEM

Some interes® was expressed in testing the NACKA system, a Swedish chil! systemn
in which the products are sealed in plastic bags under vacuum an4 pasteurized. 115
claimed that chilled producis will maintain their quality for as long as 30 days with this
system, Therefore, some of the pf‘odu_cts ware tested using an approximation of the
NACKA system, but only holding the products 10 days as with the other systems. It
was found that the quality generally followed that of the regular chill system. It was
decided that the NACKA system was not applicable to the ft. Lewis experiment as de-
signed since.additional equipment would be required and the system is.really apphcable
only to casserole and simila” items. Therefore, test work was discontinued for this study.

16
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CHILL SYSTEM FOR FT. LEWIS

The chill system to be used in the Ft. Lewis experiment requires a means for rapidly
chilling products, primarily in 5-pound pans, from 175°F. to 40-50°F. A survey was made
which showed that commercial blast chillers or freezers were not readily available and time
was not available in which to design and build special chillers. Therefore, it was decided to
convert a standard Army 70 cu. ft. freezer box (MIL-R-43024C} without refrigeration unit
to use with liquid nitrogen. Ultimately, two such boxes were converted.

Design requirements based on the experimental plan included the following:

. Chill 1600 pounds of product in 8 hours.

. Reduce temperature from 175° to 45°F, maximum without surface freezing.

1

2

3. Provide a product handling system.

4, Provide operation and maintenance as simple and trouble-free as possible,
5

. Complete design, construction, testing, and delivery of unit(s) to Ft. Lewis,
meeting test schedule.

A system for using liquid nitrogen was installed in the box consisting of 3/8 inch copper
tubing perforated so as to maintain uniform pressure and to spray liquid nitrogen toward the
food. To provide for faster and more uniform cooling, a 7000 CFM fan was installed. A
temperature control system was used which sensed the box temperature and activated the flow
control valves. Gas pressure in the nitrogen storage tank supplied the energy to operate the
valves. Bakery carts were used to hold the product. The carts have 6 shelves which would hold
8 pans of food on the 5 lower shelves and 7 pans on the top shelf for a total of 47 pans con-
taining approximately 235 pounds of product. A ramp was constructed to facilitate moving
the carts in and out of the box.

Initial tests showed wide temperature variations with some freezing occurring. Final prod-
uct internal temperature varied from 10 to 86°F after 60 minutes. This would not be accept-
able. Therefore, the piping was changed and baffles installed so that the liquid nitrogen did not
impinge directly onto the product. In addition, the fan was wired to reverse direction period-
ically. Several tests of the box loaded with product showed that design criteria could be met
with these changes and some alteration to the temperature programming. A cycle time of 120
minutes was established for the chill operation. The box can be used for rapid freezing as well
as chilling.

The chill box has the advantages of low capital cost, simple and trouble-free operation, and
its operation is not affected by the presence of water vapor. For a permanent installation, mech-
anical refrigeration would be much less costly in the I‘6ng run.
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OPERATION OF CENTRAL FOOD PREPARATION

In setting up and operating a central food preparation facility in the Army, there are
several areas which are particularly sensitive to problems. They are generated primarily
because a new system is being imposed upon an old system. |In general, these areas are

management, personnel, logistics, and equipment.

The Army does not train or employ food preparation managers. Food service personnel
receive training in operating and servicing dining halls, but know very little about managing a
preparation facility. Thus, their inclination would be to run the central facility as they would
a dining hall. Since the central facility must be run as a preparation facility to obtain cost and
operating efficiency as well as good quality, management must be trained and oriented in the
proper techniques. One of the most important skills to be mastered is proper scheduling.

Proper training of both central preparation and dining hall personnel is extremely impor-
tant. One of the big advantages of central preparation is the possibility of maintaining consis-
tently good food quality. However, this quality cannot be obtained or maintained without
proper training of the personnel. Food quality can be ruined anywhere along the line, — raw
materials, central preparation, transportation and holding, dining hall preparation, or on the
serving line — with no possibility of recovery. And quality depends in the last analysis upon
people. Training considered proper for a cook or a chef is only in part applicable to a central
preparation system and personnel in the current system are not necessarily qualified for the

new system without further intensive training.

The Army logistics system for procuring and delivering raw materials for food prepara-
tion is of long standing and operates with excellent efficiency. Army officers, civilians, and
NCO's who run the system have, in effect, been “‘brought up’ under it, understand it, and
believe in it. To impose a new system upon the current one is almost certain to cause strain
and problems both at the interfaces of the two systems and in the new system itself where
it is operated by personnel familiar with only the old system. If the central preparation is
to operate as a preparation facility, the materials are not necessarily delivered in the strict
sequence of the 42-day menu cycle, but rather are delivered as required by production
schedules. Thus, not only personnel directly assigned to the central preparation facility must
be trained in the new system, but also personnel of the various supply points must not allow
red tape and previous methods to hamstring the new system. Furthermore, many items are
not processed in central preparation so that the system either has to provide for direct delivery
to the dining halls from supply points or for central preparation to act as ration breakdown.
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The logistics from central meparation to dining table are-much more visible and are an
actual part of the news:'stem so that proper operation becomes a matter of good training.

While central preparation is a new concept-for Army installations, the idea of pro-
ducing foods in large quantities is not. Machines and equipment are available for continuous
production, automated operations, etc., which would save on lahor and time. However, the
Ft. Lewis experiment was set up to prove out the concept of central preparation in an Army
environment with production extended to cover all foods in the menu susceptible to central
preparation. This could be done with a facility that would produce the uniformly good
quality food which could be expected irom a well-run, modern facility in quantities sufficient
to supply the test dining halls. Such a facility could be "jury rigged* using ex1sting buildings
and equipment padded out with a minimum of special equipment. The efficiency of such a
set-up will be very poor since building restrictions will prevent proper layouts and the lack of
madern, high-volume equipment will.necessitate excessive hand labur. However, there 1s no
reason that such a facility cannot produce excellent quality food even though the efficiency
will be poor. Thus, the actual facility will not inhibit proving out the concept of central
preparation. Preliminary reports from Ft. Lewis indicate that, whie the central prepartion
facility set up there for the test is not efficient, the idea of central preparation is very success-
ful from the standpoint of troop acceptance and other factors. [-Efficiency will come with a
modern design facility.
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TABLE 1

Recommencdled Product Preparation Breakdown
Central Preparation — Chiii Systen 1/ 2/

20

Product Central Preparation Dining Hall
Applesauce Open can, serve
Asparagus, buttered Cook, serve
Bacon, grilled or bakéd Prefry, chill or freeze Heat, serve
Beans, baked Prepare, chill Heat, serve
Beans, green, buttered Cook, serve
Beans, lima, buttered Cook, serve
Beans, wax, buttered Coak, serve
Beef, barbecued (on buns) Prepare, cook, chill Heat, serve
Beef, Cheeseburger Slice-cheese Frepare, cook, serve
Beef, corned Laok, chill Heat, slice, serve
Beel, cubys, barhecued Preparas, cocls, chill Heat, serve
Beef, ground, barbecued Prepare, cook, chill Heat, serve

e Beef, ground, creamed Prepare, cook, chill Heat, serve

3 Beet, hamburger Cook, serve

1 Beef, patties, baked, Spanish Prepare, cook, chill Heat, serve

EC‘ Beef, pot pie Prepare, cook, chill Heat, serve

. Beef, pot roast Prepare, cook, slice, chill Heat, serve

': Beef, roast . Prepare, cook, serve

1 Beef, steak, grilled Cook, serve

S Beef, steak, pepper Prepare, cook, chill Heat, serve

& Beef, steak, salisbury Prepare, cook, chill Heat, serve

B Beef, steak, swiss Prepare, cook, chill Heat, serve

E_- Beef stew Prepare, cook, chill Heat, serve

E; Beets, harvard Prepare, chill Heat, serve

S Biscuits, baking powder Prepare, bake Heat, serve

E Biscuits, cheese Prepare, bake Heat, serve
Bread, assorted Serve

{ Bread, corn Prepare, bake Cut, serve

E Broccoli, buttered Cook, serve

1 Broccoli, polonaise Prepare, cook, chill Heat, serve
Brownies Prepare, bake Serve

E Brussel sprouts, buttered Cook, serve

Buns, assorted Prepare, bake Serve

1 Buns, hamburger Serve

E Butter Serve




Product Central Preparation -Dining Hall
Cabbage, buttered Prepare cabbage Cook, serve
Cakes Prepare, bake Cut, serve
Carrots, glazed Prepare, chill Conk, serve
Carrots, lyonnaise Prepare carrots Cook, serve
Carrots, normandie Prepare carrots Cook, serve
Carrot sticks Prepare Serve
Catsup Serve

Cauliflower, buttered
Celery sticks
Cheese, grated
Chicken, barkacued
Chicken, country style
Chicken, fried
Chicken, oven fried
Chicken, pot pie
Chili con carne
Chop suey, pork
Clam chowder
Ceftee

Cole slaw

Cookies

Corn, cream style
Corn, O'Brien
Corn, on cob

Corn, sauteed

Corn, southern style
Corn, whole grain
Crackers

Cranberry sauce
Crisps, apple, cherry or peach
Doughnuts
-Dressing, bread
Dressing, salad
Dressing, sausage
Egg omelet

Eggs, hard cooked
Eggs, scrambled
Eggs, to order
Farina, hot

Fish, baked

Fish, french {fried
Fishwich

Frankfurters, barbecued
Frankfurters, simmered

Prepare

-Prepare

Prepare, cook, chill
Prepare, cook, chill
Prepare, cook, chill
Prepare, zaok, chill
Preoare, cook, chill
Prepare, cook, chill
Prepare, caok, chill
Prepare, cook, chill

Prepare cabbage, dressing

Prepare, bake

Prepare, chill, pr_fry bacon

Snuck corn, cnll
Prepare, cook, chill

Prepare, bake
Prepare, cook
Prepare, cook, chill
Prepare, chill
Prepare, cook, chill
Prepare mix, freeze
Prepare, chill
Prepare mix, freeze

Prepare, cLols, chill

21

Prepare, cook, serve
Serve

Serve

Heat, serve

Heat, serve

Heat, serve

Heat, serve

Heat, serve

Heat, serve

Heat, serve

Di'tte, heat, serve
Prepare, serve
Combine, serve
Serve

Open can, heat, serve
Combine, heat, serve
Cook, serve

Heat, serve

Prepare, cook, serve
Cook, serve

Serve

Open can, serve
Cut, serve

Serve

Heat, serve

Serve

Heat, serve

Thaw, cook, serve
Serve

Thaw, cook, serve
Cook, serve

Cook, serve
Prepare, cook, serve
Cook, serve

Cook fish, combine,
serve

Heat, serve

Cook, serve




R TR T T
= P

15

T

T T T R N

Cad
\

—

-a-‘s:t—:x - """‘Wb’{hﬁ""

i::s
'.f
i

Product

Central Preparatien

Diming Hall

Fiuit, canned

Fruit cocktail
‘Fruit, fresh

Gelalin desserts
Gingerbread
Gravies -

Greens, southern style
Grits, hominy

Hani, baked

Ham, frezh, roast
Ham, grilled or fried
Ham steaks, baked
Hash, beef

Hash, corned’beef
Hermits

ice cream

Juices

. asagna

Lemonade

L.emon wedges
Limeade

wiac2roni and cheese
Meatballs, swedish
Meat loaf

Meat platter, cold
Milk

Muffins
Mushrooms, sauteed
Mustard

Noodles, buttered
Noodles, chow mein
Qatmeal, hot
Qlives, green or ripe

Onion rings, french fried
Onions, baked with tomatnes

Onions, spanish
Pancakes

Peas and carrots, buttered
Peas and mushrooms, buttered

Peas, blackeye

Peas, buitered
Pickles

Pies

Pizza,

Pork, baked, stuffed
Pork loin, barbecued
Pork roast

Pork sausage, baked

Prepdre
Prapare, bake
Prepare, cook, chiil

Siice hiam

Stice ham

Prersare, cook, chill
Prepare, cook, chili
Prepare; bakz

Prepare, c20k, chill

Prepare, cook, chill
Frepare, cook, chilt
Prepare, cook, chili
Slice meats

Prepare, bake

Prepare, cook, chill
Prepare, cook, chill

Prepare, bake
Prepare, cook, treeze
Prepare, cook, chill
Prepare, cook, chill
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Open can, serve
Open can, serve
Serve

Serve

Serve

Heat, serve
Cook, serve
Cook, serve
Caok, slice, serve
Cook, slice, serve
Cook, serve
Cook, serve
Heal, serve

Heat, serve

Serve

Serve

QOpen can, serve
Fleat, cut, serve
Prepare, serve
Prepare, serve
Serve

Heat, serve

rieat, serve

Heai, slice, serve
Serve

Serve

Serve

Open can, cook,serve
Serve

Cook, serve
Open can, serve
Prepare, cook, serve
Serve

Cook, serve

Heat, serve

Heat, serve
Prepare, cook, serve
Cook, serve
Cook, serve
Cook, serve
Cook, serve
Serve

Cut, serve

Heat, cut, serve
Heat, serve

Heat, serve

Cook, slice, serve
Cook, serve
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Product

Pork slices, taked

-Pork spareribs

Pork spareribs, barkecued

‘Pork, sweet-sour

Potato cakes, grilled
Potato chips
Potatoes, au gratin

_Potatoes, baked

Potatoes, cottage fried
Potatoes, franconia

.Potatoes, french fried

Potatoes, hash brown
Potatoes, home fried
Potatoes, lyonnaise
Potatoes, mashed
Potatoes, G 'Brien
Potatoes, oven browned
Potatoes, parsley buttered
Potatous, rissole
Potatoes, scalloped
Potatoes, sweet candied
Fuddings, cake
Radishes

Rice; fried

Rice, sleamnzd

Rolls, cinnamon

Rolls, dinnzr

Rolls, frankfurter

Rolls, pecan

Salad, banana

<-~!.d, cabbage and sweet pepper

Salad, carrot
Salad, carrot & pineapr!z
Salad, chef

Salad, cottage cheess:

Salad, cottage cheese & pzach

Salad, fruit

Salad, garden vegetable
Salad, green, tossed
Salad, garden glow
Salad, jellied, banana
Salad, jellied, fruit
Salad, jellied, pear
Salad, jellied, spice, cherry
Salad, kidney bean
Salad, lettuce

Salad, 'ettuce & tomato

Central Preparation

Prepare, conk, chill
Prepare, cook, chill
Prepare, cook, chill
Prepare, ceok, chill
Prepar2, chill

Prepare, cook, chill
Wash, bay

Prepare potatoes
Prepare, caok, chill

Prepare potatoes
Prepare, chill
Prepare, conk, chill

Prepare, cools, chill
Prepare, chill
Prepare, chill
Prepare, cook, chill
Prepare, cook, chill
Prepare, cook, chill
Prepare, beke
Prepare

Prepare, couls, chill

Prepare, buke
Prepare, bake

Prepare, bake
Prepare dressing
Prepare ingredients
Prepare

Prepare

Prepare ingredients

Prepare lettuce
Prepare lettuce

Prepare ingredients
Prepare ingredients
Prepare, chill
Prepare, chill
Prepare, chill
Prepare, chill
Prepare, chill
Prepare, chill
Prepare lettuce

Prepare ingredients except tomatoes
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Dining-Hall

Haat, serve
Heat, serve
Heat, serve
Heat, serve
Cook, serve
Serve

Heat, serve
Bake, serve
Cook, serve
RHeat, serve
Cook, serve
Cook, serve
Cook, serve
Heat, serve
Rehydrate, serve
Heat, serve
Caok, serve
Cook, serve
Heat, serve
Heat, serve
Heat, serve
Serve

Serve

Heat, serve
Cool. serv=
Serve

Serve

Serve

Serve
Combine, serve
Combine, serve
Serve

Serve

Slice tomatoes, combine,
serve

Combine, serve
Combine, serve
Serve
Combine, serve
Combine, serve
Serve

Serve

Serve

Serve

Serve

Serve

Serve

Slice tomatoes, combine,
serve
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Prnduct

Central Preparation

Dining Hall

Salad, perfection

Salad, pineapple cheese
Salad, spring

Salad, potato

Salad, three hean

Salad, tuna

Salad, turkey

Salad, waldorf

Salmon loaf

Sandwich, bacon & cheese

Sandwich, bacon, lettuce, tomato

Sandwich, corned beef

Sandwich, grilled cheese

Sanuwich, grilled harn &.cheese

Sandwich, hot meat ball
Sandwich, hot pork
Sandwich, hot roast beef
Sandwich, hot turkey
Sandwich, submarine

Sandwich, western
Sauce egg
Sauerkraut
Scallops, fried
Seafood platter
Sherbet
Shortcake

Shrimp, french fried
Soup

Spaghetti with meat balls
Spaghetti with meat sauce
Spinach

Squash, creole

Swedish tea ring

Tartar sauce

Tea, hot or iced

Toast

Toast, french

Tomatoes, scalloped
Tomatoes, stewed

Prépare, chill

Slice cheese, prepare lettuce
Prepare ingredients

Prepare, chill

Prepare,chill

Prepar= lettuce, celery

Pregare lettuce, coch. dice, chill turkey

Prepare ingredients
Prepure, cook, chill
Slice chenase, prefry bacon

Prefry bacon, prepare lettuce
Cook corned beef, chill

Slice cheese

Slice ham and cheese
Prepare,.cook, chill meatballs
Prepare, slice pork, chil!

Prepare beef, chill

Cook, sltice turkey chill

Slice cheese, meals; prepare lettuce

Dice ham and let‘uce
Prepare, chill
Prepare (with spareribs)

Prepare, bake

Prepare, cook, chill
Prepas e, cook, chill
Prepaie, cock separately, chill

Prepare, cook, chill
Prepare, bake

Prepare, grill, freeze
Prepare, chill
Prepare, chill

Serve

Combine, serve

Combine, serve

Serve

Serve

Prepare, combine, serve

Combine, serve

Cembhine, serve

Heat, serve

Heat bacon, combine,
serve

Slice tomatoes, heat

bacon, assemble, serve

Slice, heat, assemble,
serve

Prepare, cook, serve

Combine, heat, serve:

Heat, combine, serve

Heat pork, prepare,serve

Heat, combine, serve

Heat, combine, serve

Slice tomatnes, assemble,
serve

Prepare, serve

Heat, serve

Heat, serve

Cook, serve

Cook, serve

Serve

Whip topping, add

frmit & topping, serve

Cook, serve

Heat, serve

Heat, serve

Heat, serve

Prepare, cook, serve

Heat, serve

Cut, serve

Serve

Prepare,serve

Prepare, serve

Heat, serve

Heat, serve

Heat, serve
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x Product Central Preparatinn Dining Hall
) Topping, ice cream ‘Prepare, chill Serve

5 Torte, applesauce  Prepare, bake Serve

Tuna & noodles,.baked
Turkey pot pia
Turkey roast

Piepare, caok, chill
Prepare, coak, chili

Heat, serv:
Hezat, serve
Roast, slice, serve

Vealburgers Prepare, form, freeze Cook, serve

Veal loaf Prepare, cook, chill Heat, serve

Veal parmesan Prepare, cook, chill Heat, serve

Veal roast Prepare, cook, serve
: Veal steaks, braised Cook, serve
: Veal steaks, breaded Prepare, cook, chili Heat, serve

Vegetables, mixed. Cook, serve

Wafers, vanilla Serve

1/ Preparation required at central preparntion or dining hall will vary depending upon
the type and state of raw material as received.

2/ Somecranging of work b2tween central preparation and dining hall will be.dictated
by local conditions.
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Bakery Product Panel Ratings (Flavor) During Storage
on a 9-Point Scale 1 /

WY Storage Time - Days
Product 2/ initial 1 2 6 7
Bread Pudding 7.9 7.2 7.1 5.7 5.8
Lemon Cake Pudding 6.4 6.8 6.9 6.4 6.4
Lemon Meringuz Pie 6.8 7.0 7.2 6.9 5.7
Chocolate Cream Pie 7.3 7.3 7.7 6.9 7.2
Peach Crisp 7.6 6.1 7.2 4.9 4.7
Cherry Cake Pudding 7.2 6.8 6.8 5.5 53
Apple Pie " 74 7.2 7.2 7.1 7.2
Banana Cake 7.7 7.6 7.5 6.7 6.8
Chocolate Cake 7.8 7.6 7.6 7.5 7.3

1 / Technological panels rated products for all crganoleptic factors. However, {tavor was
a true indicator of quality deterioration showing as much or greater than any other
factor.

2 / All products stored at 40°F. except chocolate cake which was stored at room tempziature.
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TABLE 3
Meat & I;fntree Panel Ratings During Storage on a 9-Point Scale 1/ (N =10)

Initial Initial Storage Time — Days

Accept- Tlavor '

ance Rating Rating 1 2 2 7 10

Consumer Tech.

PanelZ/ ~ Panel  40° 0° 40° 60 4¢® 0° 40° 0° 40° o
Beef, corned . 6.9 70 67 6.7 65 67 66 65 63 64 64 60
Beef, Creamed,-ground 3/ 4.9 64 58 62 64 66 64 61 54 58 57 58
Beef cubes, barbecued 7.3 6.7 6.7 6.7 6.1 66 6.0 63 58 6.1 56 5.7
Beef, ground, barbecued 6.5 7.3 65 65 61 6.2 6.1 63 64 6,7 6.2 6.3
Beef,-patties, baked,Spanish 8.0 7.6 6.7 7.0 7.1 72 7.2 6.8 69 6.6 6.9 6.8
Beef pot roast 7.2 7.5 73 70 7.0 66 64 6.7 55 6.6 3.9 6.2
Beef, roast 7.4 6.8 6.7 67 65 65 6.1 63 59 6.6 54 6.5
Beef, salisbury steak 7.5 68 69 70 47 4/ 66 67 69 7.0 4/ 4/
Beef stew 5/ 7.1 45 64 58 51 53 6.0 57 60 58 &4 6.0
Beef, swiss steai 6.6 7.6 6.7 76 68 7.1 64 61 6.1 £4 5.5 6.3
Chicken, country style 7.4 7.8 69 70 57 67 5% 65 b5 6.9 4.2 6.1
Chicken, oven fried 7.9 8.3 756 7.2 68 69 6.0 68 6.7 5.4 5.1 6.3
Chicken-pot pie 7.6 7.6 6.7 62 7.1 6.l 6.6 6.8 6.8 7.0 52 64
Chili con carne 6.6 6.9 6.6 68 63 64 6.3 64 6.0 6.7 64 6.1
Chop sucy, pork 7.4 70 7.0 68 67 66 63 65 63 6.1 68 69
Frank irters w/barbecue vauce 7.3 7.2 73 71 71 6.2 7.0 69 6.2 65 58 6.2
Ham, buked 7.0 7.1 6.8 65 6.3 6.2 5.7 6.2 b9 6.7 56 6.4
Lasagna 6.7 6.8 6.8 66 68 6.2 6.1 66 6.3 6.2
Macaroni & cheacy, baked 7.6 7.2 71 7.3 6,0 55 64 7.0 66 6.1 59 6.6
Meat bal!s, Swedish 75 ° 72 67 65 71 71 64 67 57 66 55 63
Meat ioaf 6.3 - €.6 6.0 65 67 68 6.6 65 52 6.1 46 6.0
Pork slices, breaded 7.7 7.1 64 69 51 69 50 64 49 5.2 4.5 59
Pork spare ribs 7.4 69 69 69 68 64 68 67 6.2 56 5.1 44
Salmon loaf 5.6 7.1 6.8 65 70 7.3 6.2 6.0 46 54 50 5.1
Spaghetti w/meat balls 7.7 7.1 70 74 66 7.0 6.7 6.6 6.1 6.3 6.3 6.5
Spaghetti w/meat sauce 7.1 6.1 6.5 6.1 61 6.1 59 64 53 6.2 57 6.1
Toast, trench 7.8 74 71 71 63 7.2 7.1 69 69 69 7.1 7.2
Tuna & noodles 7.5 7.7 68 7.3 69 7.2 6.9 69 65 6.0 6.4 6.6
Veal patties 6.6 6.7 64 65 66 66 60 64 6/ 6.0 6/ 58
Vezl roast 58 7.3 64 68 65 63 56 66 50 58 6/ 6.2

1/ ‘The technological ratings in Table 2 cannot be directly correlated with either consumer panel ratings oi
with expected accepiance at Ft. Lewis. They can be used only to show chanzes whith occur and even in
this area they will show changes that may not be representative of the normal consumer. Small changes
(.1 to .5) are within.experimental error and are not significant.

2/ N =40,

3/ Appearance not rated good - corrected.

4/ Samples lost.

5/ Spicing incorrect - corrected.

6/ High microbiological counts.
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TABLE 4

Sandwich Panel Ratings (Flavor) During Storage on a 9-Point Scale (N=10)

Storage Time

40°F, 4 days at 10°F. 7 days at 10°F.

Sandwich Type Initial 24 Hrs. 48 Hrs. 24 Hrs. at 40°F. 48 Hrs. at 40°F.

Turkey No spread 7.2 72 7.0 7.8 6.9
Margarine 8.1 7.6 7.4 8.0 7.0

Chicken No spread 7.1 7.2 7.0 7.6 6.6
Margarine 8.3 7.4 7.4 8.0 6.9

Roast Beef L/ No spread 6.4 6.5 6.0 6.6 6.6
Margarine 8.0 6.9 6.4 7.6 6.7
Mayonnaise 7.2 7.1 6.4 7.6 —

Ham No spread 8.2 7.6 7.6 7.6 7.1
Margarine 9.0 7.8 7.7 7.8 7.3

Ham & Cheese No spread 9.0 7.4 7.4 7.6 7.3
Margarine 9.2 7.4 7.4 8.0 7.2

Tuna Fish2/ Nospread 5.2 6.7 6.0 6.4 5.6
Margarine 7.4 7.6 7.4 7.6 6.4
Mayonnaise 8.2 7.8 7.7 5.0 ==

1/ Panel considered roast beef to be of low quality. This was corrected later.

2/ Conversion to a tuna fish salad with mayonaise and pickle relish provides

a superior sandwich.
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TABLE S
Soup Panel Ratings {Flavor) Trring Storage (80°F.) on 2 9-Point Scale

{N = i0)
Injtial
Consumer Stcrage Time - Day:
Acceptance
Product Rating 1/ Initial 1 5 8 13
Vegetadle Soup 73 6.1 6.9 6.9 6.5 6.3
(Beel Stock) )
Vegetable Soup — 7.0 6.5 6.6 6.9 6.5
{Soup Base)
Z Days 6 Days 9 Days
Bean Soup 7.3 7.3 63 7.0 68 65
SDays  ZDays
Clam Chowder 7.7 6.9 7.3 — 7.1 6.9
(New England Style)
Cream of Potato 7.8 7.5 7.7 6.8 7.1 6.7
Minestrone Soup 7.2 7.5 1.6 — 7.4 7.1
Tomato Bouillon 7.1 6.3 6.4 6.5 5.7 6.0

1/ N=40
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TABLE 6

Pizza P el Ratings (Flavor) on a 9-point Scale After 2 Days

.. {N=10)
Flavor Rating
. - Variety - Refrigerated Frozen
Musbvoore . 8.9 7.0
Pepoeroni 7.4 7.8
Cai.sage 7.2 7.3
Satuini 6.3 6.4
Anchovy 5.6 6.8
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TABLE 8

Microbioiogy of Chilled Prepared Meat ltems During Refrigerated Storage

Microorganisms Per Gram

Mesophiles Psychrophiles
Days at 40 F Daysat 40 F

Meat Item 0 6-7 9 0 6-7 9
Chicken Pot Pie 210 == 80 175 — 50
Pork Spareribs 65 35 35 20 30 45
BBQ Frankfurters 95 25 20 45 ~10 ~10
Corn Beef 20 16,000 60 20 7,300 25
BBQ Beef 25 <10 20 <10 ~10 15
Roast Beef 725 1,100 15,000 625 900 13,000
Salisbury Steak 4,200 — 3,100 625 - 5,400
Fried Chicken 4,400 - 80 2,600 = 65
Pork Slices 40 = = 10 = -
Sticed Ham 1,500 135 75 1,400 120 30
Veal Roast Slices 1,625 350 175 900 425 155
Meat Balls with Spaghetti 15 50 25 10 40 10
Sauce
Swedish Meat Balls 3,100 260 600 2,600 265 600
Baked Spanish Beef Patties 70 <10 15 15 <10 ~10
Country Style Chicken <100 15 15 <100 <10 10
Raw Veal Burgers - 2x 108 — - 1x108 -
Frozen Raw Veal Burgers = 2x 107 2x 107 = 2 x107 2 x 107
Breaded Veal Steaks 15 2,200 650 10 1,620 350
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Microbiology of Chiiled Piepared Vegetable dtems During Refrigerated Storage

TABLE-9

Microorganisms Per Gram

Mesophiles Psych ‘ophiles
Daysat 40 F Daysat40 F

Vegetable ltems 0 5.6 89 0 56 89
Rissoli Potatoes (Baked) 1,800 2,300 2,100 1,000 4,900 1,400
Rissoli Potatoes (Unbaked) 45,000 12,000 10,500 30,000 9,200 6,300
French Fried Potatoes 420 140 100 400 85 25
(Baked)

French Fried Potatoes 1,200 2,000 140 1,000 200 45
(Partially Baked)

Onion Rings (Baked) 1,300 145 15 900 140 50
Onion Rings 17,000 600,000 76,000 13,000 512,000 66,000
(Partially Baked)

Oven Brown Potatoes 3,400 00 300 3,000 550 200
(40 minute bake)

QOven Brown Potatoes 11,000 1,000 15 9,200 1,300 20
(90 minute bake)

l.yonnaised Potatoes 700 900 1,800 600 700 1,600
(Baked)

Lyonnaised Potatoes 18,000 16,000 4,300,000 19,000 14,000 4,300,000
(Partially Baked)

O'Brien Potatoes (Baked) 345 1,400 11,000 2,100 1,200 8,000
O'Brien Potatoes (Unbaked) 25 = = 15 = =
Vegetables for O'Brien 30 — — 15 — -
Potatoes (Unbaked)

Vegetables and O'Brien - 20 25 - 15 15

Potatoes Composited
(Unbaked)
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TABLE 9 (Cont)
Microbiology of Chilled Prepared Vegetable Items During Refrigerated Storage

Microorganisms Per Gram

Mesophiles Psvchrophiies
: Days at 40 F Days at 40 F
J Vegetable Items 0 5.6 8.9 0 5-6 8.9
; Stewed Tomatoes (Baked) = 300 300* = 200 200"
| Stewed Tomatoes — 200 400" - 20 300"
{Range Cooked)
Tomatoes and Onions 20 10 55 20 -~10 25
(Partially Baked)
Tomatoes and Onions 15" <10 25 15**  ~10 25
(Baked)
*% *® &
Scalloped Potatoes (Baked) 85 25 50 50 35 35
Scalloped Potatoes - 2,100 200,000 1,200 307,000
{Unbaked)

* 10daysat40F
** 1 day at40F
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TABLE 10

Microbiology of Soups, Sal.cs and Miscellaneous Chilled Prepared Foods During Refrigerated Storage

—

Microorganisms Per Gram

Mesophiles Psychrophiles
Daysat 40 F Daysat 40 F
Food ltems 0-1 4.6 7-9 0-1 4.6 7-9
Minestrone Soup 15 <10 — 10 <10 -
(Concentrated 1:1}
Tomato Boullion Soup 300 415 250 300 300 200
(Concentrated 1:1}
Vegetabie Soup 65 <10 10 20 <10 <10
Vegetable Soup 15 10 10 15 <10 ~ 10
Bean Soup 15 40 95 20 50 100
(Concentrated 1:1)
Creme of Potato Soup 200 320 180,000 135 115 160,000
{Concentrated 1:1)
Ciam Chowder 335 470 480 525 170 320
Cucumber Salad — 1,200,000 35,000,000 —  420,000" 31,000,000
without Vinegar
Cucumber Salad w/Vinegar — 14,000 2,550 - 13,000* 1,300
Carrot Salad 440,000 350,000 3,600,000 410,000 360,000 2,700,000
Waldorf Saiad 310,0C0 <10,000 7,800 300,000 < 10,000 7,300
Macaroni & Cheese 1.000 400 800 800 600 800
Salmon Loaf 1,400 800 7,200 1,600 600 5,400
Spaghetti w/o sauce 10 == = < 10 = =
Gravy (For Country Style 100 55 11,000 < 100 45 8,800
Chicken)
French Toast 25 700 125 30 560 il5

* 3daysat40F
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TABLE 11

Microbiology of Chilled Pastries During Rafrigerated Storage

Microorganisms Per Gram

Mesophiles Psychrophiles

) Daysat40 F Daysat 40 F
Pastries 0 2 5 0 2 6
Lemon Cake Puading . 430 35 25 160 25 15
Bread Pudding 220 215 175 180 115 135
Lemon Meringue Pie 100 55 25 70 15 35
Chocolate Pie 23,450 400 230 23550 175 235
Peach Crisp 45 555 25 50 420 25
Apple Pie 35 15 45 35 -~ 10 <10
Cherry Cake Pudding 25 25 25 <10 20 30
Banana Cake 65 210 70 75 110 85

* Count was due to addition of whip cream which was added to pie.
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- TABLE 12

Microbiology of Frozen Sandwiches Stored for 7 Days at -10°F.

Aerobic

Microorganisms Per Gram

Coagulase
Mayon- Marg- Plate Positive
Sandwich aisse arine _ _ ‘Count Coliforms E.coii Staphylococci
Turkey Roll No ~ MNo 3000 <190 <100 ~10
Chicken Roll No No 1000 <100 100 . 10
Chicken Roil No Yzs 3500 <100 -~ 100 - 10
Roast Beef No No <1000 < 100 < 100 <10
Roast Beef No Yes 5500 <100 <100 <10
Roast Beef No Yes <1000 ~ 100 - 100 >10
Ham No No 1500 ~ 100 .- 100 10
Ham No Yes 98,500 1000 < 100 - 10
Ham and Cheese No No <1000 - 100 <100 <10
Ham and Cheese  No Yes 50,000 350 <100 <10
Tuna Fish No No <1000 <100 < 100 <10
Tuna Fish No Yes <1000 <100 <100 <10
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