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FOREWORD

Preparation for space flights of inereasing duration with enlarged
crews requires the development of a feeding system which, along with
other requirements, will minimize beth the weight and volume of the foed
inventory. Such requirements, however, must not jeopardize the '
acceptability and the nutritiomal quality of the food. In the absence
of a reliable method for predicting acceptability umder the conditions
of actual space flight, it is assumed on the basis of experience with
, mdlitary'f@eding systems, that familiar foods have a significantly
better acceptance than unfamiliar. It 1s alse recognized that the
depressing effect of monotony is minimized by providing a variety of
food. _

Dehydration, specifically freeze drying, combines a reliable method
of preservation with the attainment of maximum concentratien of natural
food nutrients for unit of weight. It has been experimentally
established that a number of freeze dried foods, when properly
pretreated, can be Q@mpr@ss@@ to approximately 0.8 gram per cubic
centimeter without lﬁaing the capability of returning during rehydrati@n
to precompression size and shapgo By the above technology it becomes
feasible te achieve a major reduction in both the weight and volume of
many familiar foods without sacrifice of nutritiomal fumction or
irreversible damage to aceeptability.

In an earlier eontract (DA 19-129-AMC-2103, All Purpose Matrices
for Compressed Food Bars) The Pillsbury Company demomstrated the
effectiveness of a bland; high-caloric binding material to provide a
desirable level of c@h@gi@m in bars prepared from a large variety of
dehydrated components. Incorporation of predetermined amounts of this
binding material provides a basis for compressing a variety of foods
into bars of uniform size amnd equal caloric content. In amother uoii.ic
contract (DA .19-129-AMC-1, Foed Adjumcts Stabilized as Thin Sheets or
Lamﬁmat@@) The Pillsbury Company prepared more than thirty sauces,
spreads, relishes and the like in the form of flexible, sheets suitable
for direct consumptiom imn comjumctiom with a bland carrier.

By combining the technolegies cited ab@V@ it appears possible to
prepare a large number of common meal items by hydrating and mixing
combinations of selected @@mpr@ss@d food bars with appropriate
stabilized sauces and condiments. Purthermere the regular geometry of
the above cemponents would permit maximum packing efficiency in a
rectangular container, Thus a relatively small packing box would
proviide a high calorie demsity on both a weight and volume basis, and,
at the same time provide components for the prepagation of a large
number of different familiar foods.

This centract seeks te d@m&&s@r@t@ the feasibility of cembining

these concepts in the develepment of compressed food bars and
stabilized adjuncts which can’be pa@k@ﬂ inte a box with maximum
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efficiency and from which can be prepared a great variety of familiar
foods of uniformly high acceptability.

The experimental effort described herein was performed at the
Resgarch Laboratories of The Pillsbury Company, 311 Second Street S. E.,
Minneapolis, Minnesota 55414 under contract DA 19-129-AMC-860. Funds
were provided by Project: NASA<DPR R-22-015-004. Dr. Jack R. Durst
served as the Official Investigator; his collaborators were
John D. Ringstrom, Gary W. Hall, Ronald J. Gauthier, William C. Winters
and James C. Blodgett. Project Officer and Alternate Project Officer
for the U. S. Army Natick Laboratories were Dr.~Hhxwe11 C. Breckmann and
Mrs. Mary V. Klicka, respectively. ‘ ,

FERBIHAHB P, HEHRLICH, Ph B.
Director
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APPROVED: |
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' Scientific Director
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Brigadier General, HSA
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ABSTRACT

This study was originated to design, develop, and demonstrate an -
integrated feeding system based on a specified number of stable food
components which can be stored in a limited space and from which can be
prepared a variety of nutritious f@@d items.

Information 1is presented for the preparation: of 10 food bars, 4
food sheets and 13 food adjunct cubes. Data are given on these
components packed in flexible pouches, some under vacuum, after a
thirteen week storage study. Evaluations were carrged out on
microbiological, physical and organoleptic considerations. Hedonic
ratings are shown for 45 meals prepared from these components before and
after thirteen weeks' storage at 38°C using both a nine point 5 neutral
scale and a nine point 3 neutral scale. Nutritional values of
ingredients used are Iisted. i ‘
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A

SCOPE_ OF CONTRACT

- COMPRESSED FOOD COMPONENTS TO MINIMIZE STORAGE SPACE

1. Thevpurpose of fhis project shail be to:design, &e#elo? and
demanétrate an fntegrated feeding-system based’on a Spécifiéd ngmbef of stable
food componenté‘which can bé stored in‘a limited space and ffom which can be
prepared a variety'of nut;itionally definéd meal itemé.4 Specific pérametefs
for this contract shall be met by a maximum of ten (IO)Adifferept coméact
dehydrated food barﬁ and notJﬁofg than fifteen (15) different siéb;lized
modules of sauces, seasonings and other food adjuncts. When hydrated and
mixed in défiﬁedwcombinatiﬁns; these compénents shall permitvérepéra;ién of at
least ;hifty'(SO) fqﬁiliar meal items in servings of,éppraximgtély 600
calories eaéh; Comyonents'for thirty (30) ser#ings,bequivalentfto‘18;000
calories shall bé'capable of storage in'a‘rectangulaf,cdntaineriyaving an
1ntern91 volﬁmé of ?,boovcubic centiméterévo: less. ‘

2, ‘The fdifowiﬁg requireﬁents shail'apply to both éompacted bara ahd’
stabilized adjuncts. | |

a. Ingredients shallvconform'té curfént'regulétibns of the Food'and‘
Drug Administration. | '

b. Campbnents for any méal item shgll hydrgte to an acceptablé
level within tﬁenty minutes after addition qf a prescribed ambunt of room
tempergture'water. To facilit;ée disintegration hydration and mixing; gentle,
intermittent agitation may be‘applied.‘

/c. Geometry shall favor efficient and ordérly packing(in tﬁe.aboveé
mentioned rectangular container. |

d. Pressure and shear arising from normal handling at temperatures

between 0 and 38°C shall produce no fracture, fragmentation or dimensional



change in excess of two percent.
e. Surfaces shall not become stiCky wheh exposed forktﬁo hoqrc at
‘room temperature to a relative humidity of 75 percent. | | .

7 f. Components sealed in 1aminated pouches and stored for three
months at 38°C shall undergo no significant physical chemical or
microbiological changes and shall remain acceptable for preparation of meal
items. |

3. Each of the thirty.or‘more meal items shall'be tated ae ccceptable
for human consuﬁptiohvbyla pgnel undet the direction of Contractor's | |
technologist trainec in the management ofipanels'and the interptetation of
results therefmom. These meal items s£311 remain acceptable when prepared

from components stored three months at 38°C in accordance with 2f above.
4, Prior to thc completion of this contract, four packed units o

conforming to this Scope, togethcr with instructions for use, shall be

submitted to the Project Officer.



IHTRODUCTION

From expefience gained “in house" and during wo:k>on Contfgct No. DAl9-
129-QM—1970(01-6663) "Formulation ahd Fabrication of Food Bars;“ Contract No.
DA19~129-AMC=2103(X) ™All Pﬁrpose Matrix for Compressed Foéd Bgrs;" and |
Contract No. DA1§-129-AMC~1(X) "Food Adjuncts Stabilized as Thig»Sheéts or
Laminates" and in the interest of fabricating food bars ffom»fo&ds familiar to
the greatest number of potenﬁial users, the ten following fdods:were chosen as

the base for the ten bars.

(1) Cround Beef (6) Tuna

(2) Diced Beef ‘ ' ¢)) RiceE‘

(3) Diced Pork - (8) Pdtéxefi |

(4) Diced Chicken (9)’ Miiéd‘Vggegaﬁlés (Peas
: " and Corn)

(5) Diced Turkey ©(10) Milk Solids

We decided to fabricate thg’bars 1/2~1nch'thick iﬁstead of l-inch thick
because we could combine bars of two varieties for a given meal. This ﬁould
allow a greater menu variety than if each meal were restricted to one l-inch
bar of Gne'variety.1 All of the above bars were retained in the;final meﬁu.‘

As adjuncts tof£he ten basic bérs, the following fifteen were chosen for

preliminary study.

(1) Begf Gravy v> (9) ﬁhite S#uqe.

' (2) Pork Gravy : k . (10) Chocolate Sauce
(3)‘ Chicken Gravy‘ ‘ . (11) Vanilla Sapce'
(4) Turkéy Gravy (12) Toﬁat6 Sauée
(5) Creaming Adjunct | (13) Cheese.8§uCé

‘(ﬁ)f;Bgrbecue Adjunct (14) Staxch Adjﬁnct

'1(7)é;y590nnaise Adjunct (15) Onion Sauce

-”f(351 Bacon Adjunct



The following twelve adjuncts were selected for the finmal @enu.‘ Allllm

adjuncts used in the final menu were fabricated as 11/16.inch cubes.

(1)

(2)

(3)

(4)

(5)

(6)

@

(8)

9

(1) Browm Gravy

‘(2) Home Style Gravy
(3) Chicken Gravy
(4) Barbecue Sauce
(5) ToﬁatS‘Saﬁce
(6) Mayonnaise

The final menu is as‘fallqws:

Meal Item

Beef, Rice and Gravy

Beef and Gravy -

‘Beef Stew

Beef, P@tatbes and Gravy

Beef and Vegetables

Creamed Beef

Barbecu@&ﬂBeéf‘;
Chicken, Rice and Gravy

Chicken and Gravy

(7) Bacon

‘(8) ’White'Sévce

(9) Cheese Sauce
(10) Onion Sauce
(11) kCho¢olate Sauce

{12) Butterscoééh

Components and Quantity

Ground Beef Bar (1), Rice Bar
(1), Brown Gravy Cube (2 or
more) =

‘Diced Beef Bar (2), Brown
Gravy Cube (2 or more)

Diced Beef Bar (1), Vegetable
Bar (1), Brown Gravy Cube (2
or more) (C@mbine all
‘components.)

‘Diced Beef Bar (1), Potato Bar
(1), Browm Gravy Cube (2 or
mare)

Diced Beef Bar (1}, Vegetable .
Bar (1) (Serve separately.)

Ground Beef Bar (2), White
Sauce Cube (3’'or more)

Ground Beef Bar (2), Barbecue
Cube (1~ 3)

Chicken Bar (1), Rice Bar (1),
Chicken Gravy Cube (1 or more)

Chicken Bar (2), Chicken Gravy
Cube (2 ot mpre)'



(10)
(11)

(12)
(13)
(14)

(15)

(16)

aan

(18)

(19)
(20)
(21)

(22)
(23)

(24)

(25)

Meal ltem

Chicken Stew
Chicken, Potatoes and Gravy

Chicken and Vegetgbles
Chicken Salad

Barbecued Chicken

Turkey, Rice and Gravy

Turkey and Gravy

Turkey Stew
Turkey, Potatoes and Gravy

Turkey and Vegetables
Turkey Salad
Barbecued Turkey

Tuna and Rice

Tuna and Potatoes

Tuna Saiad

Tuna and Vegetables

Components and Quantity

Chicken Bar'(l); Vegetable Bar
(1), Chicken Gravy Cube (2 or
more) (Combine.)

Chicken Bar (1), Potato Bar
(1), Chicken Gr@vy Cube (2 or
more)

Chicken Bar (1), Vegetable Bar
(1) (Serve separately.)

Chicken Bar (2), Bacon Cube
(4) , Mayonnaise Cube (5)

Chicken Bar (2), Barbecue
Adjunct (2 or mare)

- Turkey Bar‘ki)' Rice Bar (1),

Home Style Gravy Cube (2 or
more)

Turkey Bar (2), Home Style
Gravy Cube (2 or more)

Turkey Bar (1) Vegetable Bar
(1), Home Style Gravy Cube (2

or more) (Comb;ne )

Turkey Bar (1), Potato Bar
(1), Home' Style Gravy Cube (2
or more)

Turkey Bar (1), Vegetable Bar
(1) (Serve separately.)

Turkey Bar (2), Bacon Cube
(4) , Mayonnaise Cube (5)

Tﬁrkey Bar (2), Barbecue Cube
(2-3)

Tuna Bar (1), Rice Bar (1)

Tuna Bar (1), Potato Bar 1,
White Sauce Cube (1 or more)

Tuna Barf(Z); B@con Cube (4),
Mayonnaise Cubé” (5)

Tuna Bar (1), Vegetable Bar
(1) (Serve separately.)



(26)

@n

(28)

(29)

(30)

3D

(32)

(33)

(34)

(35)

(36)

37)

(38)

(39).

(40)

(41)

Creamed Tuna

Pork, Rice and Gravy

Pork and Gravy

Pork Stew

B
\.

P@rk8 Potatoeshand Gravy

Pork and Vegetaﬁles

Barbecued Pork

Beef in Tomato Sauce

Pork in Cheese Saﬁcg

Pork in Tomate Sauce -

Tuna in Tomato Sguce»

Tuﬁa in Chéesé Sauce

Beef in Cheése Sguce
Vegetables with Cheese & Bacon
Chocolate Puddiné';

Chocolate brink i

Components and Quantity

Tuna Bar (2), White Sauce Cube
(3 or more) '

Pork Bar (1), Rice Bar (1),

Home Style Gravy Cube (2 or
more)

" Pork Bar (2), Home Style Gravy

Cube (2 or more)

Pork Bar (1), Vegetable Bar
(1), Home Style Gravy Cube (2
or more)

Pork Bar‘(i),vPotata Bar (1),
Home - Style Gravy Cube (2 or
more) o

Pork Bar (1), Vegetable Bar
(1) (ServeWSeggrately.)

Pork Bar (2) Barbecue Cube (3
or more) ‘

Diced Beef Bar (2), Tomato
Cubes 3 or marg)

Pork Bar (2) Cheese Cube {3

or more)

Pork Bar (2), Tomat@ Cube (3
or more)

Tuna Bar (2), Tamat@ Cube (3
or more)

Tuna Bar (2), Ch@@se Cube (3
or more)

Diced Beef Bar (2), Cheese
Cube (3 Qx‘marg)

Vegetable Bar (2), Bacon Cube
(3), Cheese Cubé (3 or more)

Milk S@lids Bar (2), Choecolate
Cubes (4 or more) ~

Milk Solids Bar (2), Chocolate
Cubes (4 or more)



Meal Item k Compements gnd Quantity

(42) Butterscotch Pudding Milk Solids Bar (2),
. Butterscotch Cubes (4 or more)

-

(43)  Butterscotch Drink Milk Solids Bar. (2), °

: Butterscotch Cubes (4 or more)
(44) Cream of Potato Soup ' ' Petato Bar (2), Onion Cube (4)
(45) Cream of Tomato Soup ‘ © . Milk Solids Bar. (2) ‘Tomato

Cubes (3-4)
From the\fesults of the study of "Pood Adjuncts Stahili;ed as Thin Sheets:
_ or Laminates" we knew iﬁ was possiﬁle to form flexible sheets from‘a wide
variety of fobd'stuffs. We felt this appreachiwou1d~be‘qﬁitQ'dompatible with
the parameters of the contract. Therefore, eight varieties of‘sﬁeétsvweré
fabricated and on the whole were found éugcessful but difficulty%was
encountered in hydrating a few types.b This fact in conju;étionuwiﬁh the
number of operations necessary to producekthe finished sheet prompted us to
investigate anothéfumethod’of producing the stabilized adjunct. We decided to
| apply the technique of the bars to the adjuncts #nd obtained very good results.

A Denison tén ton hydraulic press was used for all cpﬁpact;on work.
Pressures given are those upon ;he surface of the cgmpac;éd‘material.

All items were packe& in aluminized PVC pouches (pouch stock: 0.5 mil
Mylar; 0.00035" aluminum foil, 3 mil polyvinyl chloride).

The bars were packed under 29" of vacuum with very good results. But
packaging the adjuncts in this manner caused some of them to become very hard
Subsequent storage without the vacuum of these items shqwed a marked decrease
in their tendency to harden. This is explained fully in the section on

interpretation of storage study results.



EXPERIMENTAL -
1. Use of Matrices Ay and By as Binders '

Matrices A3 and By wer@'formnlated and found very .successful as
binders for dry fbodétuffé'during the course of research on the "All Purpose
Hﬁtfixvf@r'cdmpres§ed fq@d Bars" contract. They are éasy to handle, have
high éal@fic values (4.9 and 6.3 calories per gram,reSpé&tivélﬁj, good |
stabili;yﬂ;mild'flavar,andhgaod r@hydrati@n pf0perties. Matrix Aj has better
bimding-power”than.Bz in thg:same applicati@n b@t due to a higher percentage
@f‘sugars gay;ig‘some‘@ases be tqa»swget? <

%warfeltxMatﬁicgs“A§ aqdxBé1@bnidjmbrewthéngadequgtelﬁEfill our

reqmir@ments as binders in the‘appligations~calledlfdr in this comntract.

A. Preparation of M?tfix,ﬁ3].
1. Formula

' Typical - .
% Dry Quantities (ib) |

Sodium Caseinate, Edible,

.- Land«0~Lakes : o - 27.00 ' 54,0
- Water : : ‘ : comwe 216.0
Sucrose, Granulated . 10,00 120.00
Dexfr@se . { ' 15,00 30.00
Durkex 500 011, Durkee Co. 20.00 40.0
Starch o : .. 10.00 , 20,0
Lactose, Foremost Dairies. - - 18,00 : 36.0

Water (for lactose make- . o . -
up) camee 36.0

452.0 total
200.0 dry



. A
2. Procedure |
L

a. Make up 20% sodium caseinate solutien uaiqg Schnellkntter “
“or similar high speed mixer. V

b. Pass to make up tank and raise temperature to 130°F,

c. Add sucrose and dextrose to sodium caseinate solution and
mix until dissolved.

d. Suspendvsﬁareh‘in Durkex oil and paqs_to make up tank,
and mix‘with the éodium’%aseinate solution by paeslﬁg ehéeugh ae’Oakes mixer.
Check stability at this point by placing a dr@p or two 0# the mixture in abeut
250 ml of 130°F water in a clean container and stirring.‘ 1f, after the
swirling motion of the water has ceased no oil globules are visible upon the
surface, the disperslon is stable. If glebulas are visible conginue mixing
- the batch until it checks stable.

e. Make up lactose in an equal weight of water. Add to make
up tank and mix, | . , | .
| f..>Recircu1ate this compleﬁed dispersion tﬁfeﬁgh an Oakes
mixer; ’ |

| ‘g.: Pagss to surge tank and Sprey dry at{2400 p;i with an
oqtlet temperature of 170=175°F and anlénlet temperature of 2656F;'using a
#67 orifice and #17 core.

3. ReSults

A free flowing white powder of the follewingvcempositien

results.
Protein 23.4% "~ Ash - 1.1%
‘Fat 20.0% . Carbohydrate  51.1% (by
Moisture 3.6% ' Calories - 4.9 per gram



‘Bacteriological data:

Standard plate_coﬁnt ber gram < 10.0
Coliform colonies per gram - f<,05;6
'E. Coli pér gram - Négétive
FecalAStreptococci‘per gram < 1.8 MPN
Salmonella ~  Negative
"Staphylococci per gram s  Négative

B. Preparation of Matrix By

1.,  Formula

R Typical
% _Dry “Quantities (1b)

S Sodium'Caseinate; edible, Land-0-Lakes :19.2 S 38.4
Water (for deiuﬁ Cas¢inate“solution) é--% e C 1536
Sucrose, dfanuléfed . e " . "7.6 ‘ 140

Durkex 500 011;:5ﬁrkee Co. T oura %2

Starch ' ; 10,0 20.0
Lactose, Fprem?ég Dairies = | v '16=7 ‘ 33.4

Water (forrlactose»méke.ﬁp) -=;; ‘ _33.4

387.0 total
200.0 dry wt

+2. Procedure -

- jMake;up 20%. sodium caseiuate.solugioﬁfusing a Schnellkutter
or similar high speed mixer. |

b. Pass to make up tank and raise temperatu;e"to 130°F.

c. Add sucrose to the sodium caseinate #nd mix until dissolved.

d. Slurry the starch in the Durkex 560‘(temperaturell459F.) oil
and pass to the make up tank. Mixzwith the sodium caseinate solution by passing
»through an: Oakes mixer. : Check atability as outlined inFSecfion I3 A, 2, d.

e. Dissolve the lactose in an equal weight of water. Add to
the make uﬁ ﬁank and mix.

f£. Recirculate the completed digperdbon through an Oakes mixer.
.10 '



ig. Pass to surge tank and spray dry at 2000 psi with‘an‘outlet
temperéture of 263-270°F. using a #67 orifice and_a #17 core.
3.  Results

The product was a white, free,flowing‘powder of -the following

composition: |
“Protein 16}8% Carbohydrate i32.5% (by diff.)
| Fat 41.T% Ash DR 0.8%
' Moisture = 2.2% Calofieé' |  6.3 per gram

Bacteriological Data:

Standafd plate count per gram < 10.0
Coliform éoloniés»per gram B < 5.0

E. Coli per gram v -Negative
Fecal Streptococéi per grama_ < 1.8,MBNF
Salmonella - Negative
Staﬁhylbcocci. h ‘ Negative

C.  Use of Matrixle to Make Diced Beef Food Bars

. 1. Formula

Beef, diced 3/8", freeze dried (Wilson & Co.) | '50;01 
;Matri# By | v o 36.8%
bPillsbury Brown Gravy Mix o ' | ' 9.95%
~ Beefatone (Henry H. Ottens, Mfg. Cd.) v ‘ 0305%

Monosodium Giutamate - | 1.00%

salt S 2.00%

Caramel Color | ’ | - ‘ 0.20%

Add 4 ml water per 100 gms of solids while mixing tb increaée
cohgsion; |
2.  Procedure
Combine all dry ingredients in a Hobart A-200 mixer bowl and mix

at speed #1 until homogenous. Continue mixing while adding the water by use of
| 1 S




an atomizer. ,The‘depth of fill on . the Denison hydraulic press was adjusted to give
é finished bar weighing 60 gmsm.,Pressing_conditionsywere: 940 psi with a dwell time
of 30% of one second.
3,v Results

The finished bar measured 2" x 4" x 1/2". When dropped from 6 feet
to a hard.flathsurface,.it:did not break but tended to disintegrate around the edge
‘on'successive_drops.

When érﬁmbledlaﬁa'placed in 90 ml of 80°F. water the bar reﬁydrated
readily within 20 minutes. The calculated calqgie value was 4.9 calories per gram
resulting in 297 calories per baf;:; |

Some loss of piece identity was noted, possibly caused by the mixing

procedure.:
U D. Use of Maﬁfix’Bj to Make Ground”Begf Fdod Bars
1. Formula
 Beef, ground 3/16", freeze dried (Wilsdn & Co.) - 72%
MatrixiBZ S sl e : '. - 25%
Monosodium Glutamate “ ‘ »" | - 1%
sale. | T e
Add 4 ml watef‘pér 100 gms of solids &hile mixing to increase
cohesion. “ |

2. Procedure
Combine ail dry ingredients in an A-200 Hoiaart bowl., Mix until
homogeneous uslng speed #1 on the mixer, then spray on the water with continued
mixing. Depth of fill on the Denison press was adJusted to yield a 60 gm bar,
Pressing conditions«were 1@60"psi‘with‘a dwell of 40% of 1 second.
5, Results “ B | o
The finished bar had the following dimensions: 2" x 4" xyl/Z”;
. When dropped ﬁrbm six %egﬁﬁ;pka:hapdiflgt surfacg, it b{okébihto two‘pieces (3/4

1/4). -
S



'The‘bar rehydrated readily in 20 minutes whén crumbled and added
to 60 ml of 80°F. water.

The computed caloricvvalqe‘was:5;4 célories pe? gram resﬁltiﬁg -

in 324 calories:per bar..

E. Use of'Matrik,Bz to Make Diced quk Food Béfs

1. Formulav

Pork; diced 3/8", freeze dried (Wilson & Co.)  50%
Matrix B | _' . o 37%
"Pillsbury Home Style‘Grévy Mi# | - : - 10% -
Monosodium Glutamate ‘ | ) ) PZ'
salt | | o

Add 4 ml per 100 gms of solids of water while mixing to increase
 cohesion, | k |
2. >Procedure.'
Add ali dry ingredients with,tﬁe exception of the pork to aﬁ A-200
‘Hobarﬁvbowl. Mix at speed #1 until homogeneous, then spray on the water, Add the
" pork pieces and mix only loﬁg.enough to obtain homogeneity. Over-mixing'wili result -
in excess distribution of the pork fat making g§bd cohesion.extreme1y difficu1tf The
depth of fill on the Denison preés was set to give a’'60 gm bar.' Pressing conditions
were 900 psi and a dwell time of 30% éf one sécond.
3. Results

Tbe finished bar measured 2" x 4”xﬁl/2".

Whéﬁ dropped from six feet to a hard flat surface, it did not
bréak but tended to disintegrate on.Succeséive dropé. It rehydrated readily in
26 minutes when crumbled and added to 90 ml of 80°F. water. |

Computed caloric value was 5.5 calories per gram resulting in

330 calories per bar.
13



. F. USg of Matrix By to Make Diced Chicken Bars

1. Formula

.Chicken,  diced 3/8"; freeze dried (Wilson & Co.). 50%

Matrix B v : . 37%
Pillsbury*Chickgn-Gravy Mix Do el 9.95%
Chickatone (Henry H. Ottens Mfg. Co.) _ | “f, 0.05%
Monosodium Glutamate . . . , 1.0%
Salt | ‘ 2,07

Add 4 ml of water per 100’gm$ of solids during‘mixing to increase
cohesion. '
 2. Procedure
Combine al;'ﬁyyhingredients except’the chicken in a Hobatt A-200
uéing speed #1 untilvhomogeneousa' Continue mixing while spraying on the wéter, then
add the chicken and mix only until homogeneous. Over-mixing will result in lﬁss of
partiglé identity. Dgpth of fiil on the Denison press waé adjusted to give a 60 gm
bar. Pressing conditions‘were 950 psi with a dwe11 tim¢ of 40% of one second.
3., Results A
_The finished bar had the following dimensions: 2" x 4" x 1/2".
When dropped from six feet to a hard flat surface‘the”bar had nqt‘bquen after
four drops.
Hydration was readily accomplished in less than 20 minutes by
adding the crumbled bar to 90 ml of 80°F._water;and\stirriﬁg tatermittently. Com-
ﬁuted caloric values were 5.2 calories per gram reéulting in a 312 calorie bar.

 G.. Use of Matrix By to Make a Diced Turkey Food Bar

1. Formula

Turkey, diced 3/8", freeze dried, Wilson & Co. 50. 0%
Matrix Bp | - 37.0%
Pillsbury Home Style Gravy Mix | ' 10.0% - .
Monosodium Glutamate A . 1,0%
Salt 2.0%
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Add 4 ml of water per 100 grams of solids while mixing to increase
cohesion. 7
2. Procedurep
Mix all dry ingredients except the turkey until homogenéous‘using
a Hobart A-200 mixer at speed #l. Spray on the water with continued mixing, then
add the‘tufkey pieces and mix only untilrhomogenedus.k Overmixing will reéult in
1oss‘of piece identity. Depth of fillvonfthé Denison press was adjusted to give a
bar weighing 60‘gramso' Pressing'conditions‘wefe 950 psi with a dwell time of 40% of
‘one second.
3. Results
The resulting bars measured 2" x 4" x1/2". They rehydrated:
readily in 20 minutes when crumbled and added to 90 ml of 80°F° water and exhibited
good strength in that they did not break when dropped a number of times from six |
feet to a hard fla; surface but tended to .slowly disintegrate around the edges.
Computed caloric values were 5.2 calories per gram giving a 312 calorie bar.

H. Use of Matrix B, to Make a Rice Food Bar

1. Formula
Rice, freeze dried (Califofnia Vegetable Concentrates) - 80%
Matrix By o o | ' : 20%
Add 4 ml water per 100 grams solids to increase cohesiom.

2. Procedure'

a. Place rice in Hobért A-200 mixer. Spray on the water while
mixing at speed #1. Immediately add the matrix and continue mixing only until the
matrix is distributed on: the rice; Dépth of fill on the Denison press was adjustgd
to give a bar weighing 60wgrams. Pressing conditions were 950 psi With a dwell |
time of 407 of one éecondo

b. Place matrix in Hobart A=-200 bowl. ‘Spfay oﬁ water while mixing
at speed #l. Add rice énd mix until homogeneous. Dééth of fill was adjusted to
yield a 60 gram bar. APréSéing conditions were 950 psi‘with a dwell time of 40%

~f are second. ) 18



3. Results

a. The resulting‘bar measured 2" x 4“‘x'1$/16" and broke into four
pieces on the first drop from six feet to a hard flat surface (1/5, 1/5, 1/5, 2/5)a
When.crumbled‘énd added to 85 ml of 80°F. water, the bar rehydréted readily.wi%hin
y 20 minutes, = -~

b.3 This procedure prbduced a bar 2" x 4" x 25/32" which when dropped

9.

as above broke intp thrée«pieceé (1/4, 1/4,.2/4). This bar‘also rehydratéd readily‘
within 20 minutes when crumbled and addéd to 85 ml of 80°F, water, This method was
used to produce thevbars fér-stérage étudy because of superiof strengtha

Compuﬁed caloric values are 4.42 calories per gram resulting in a

266 calorie bar. ;

'I. Use of Matrix By to Make a Milk Solids Food Baf‘
lf Formula « |
Red Owl instant;Nonfat Dry Milk Solids B 50%
Matrix By o : : , | | 50%
Add 3 ml water per 100‘graﬁs of solids while mixiﬁg to increase
cohesion. |
2. Proceduré
Thoroughly blend thevmatrix and milk solids ﬁsing a Hobart A-ZOOF
mixer. Continue mixing while spraying on the water, using an atomizer. Depth of
£111 was adjusted on the Denison presé to yield a 60 gram bar. Optimum pressure
anddwéll,time were 380 psi and 20% of one second respectively.
3. Results |
The resulting bar was 2" x 4" x 19/32" thick and when drobped
from a height of six feet to a hard flat surface broke int§ four pieces on the
first drop. When thordughly érﬁmbled and added to 600 ﬁlkof 80°F. water it readily'
dissolved within 20 minutes resulting in a.beveragektaSting very much like recon-
stituted milk solids.
The comﬁﬁted éaloric values were 4.95‘Ca1§ries per gram and 297

calories per 60 gram bar.
< £



J. Use of Matrix Bp to Make a Mashed Potato Food Bar

1. Formula
a, Pillsbury Instant,Mashed Pptato F&ikes B ‘80%.

Matrix By | _v B o 20%

When blended and hydrated with’90 m1 $f>80°F. water thé
above formulation tended,tb be lumpy and had a'distinctbflavof ffbm»the‘mat:ix.
We then decidedvtoAiﬁvestigate the poésibility of using Piilsbufy Sour CreamﬁMashed.
Potato Mix because the dehydrated'sburfcream s0lids have é composition similar ﬁo
the matrix. |

b.  Pillsbury Sour Cream.with Bleu Cheese Mashed 100%
Potato Mix : ' o Lo

4 ml of water per 100 gms’§f'solidsg
2. Procedure
Add the'watef to the potato mix by spraying on with-an atomizer
while mixing at speed #1 usiﬁg a Hdbaft'A-ZOO mixer. ADepth of fill oﬁ‘the Denison
press wés adjusted to yield a bar weighing‘60 grams. Optimum pressing‘conAitioné
for this material were 750Lpsi’with a dwe}l time pf 40% of ane second.
3. Results
. The compacted bar measured 2" x 4" x 15/32" and when.dropped from.
a heigthofnsix feet to a hard flat surface did not‘break but tended to disinﬁegréte ‘
along the'edges with successive drops. .Rehydration was readilykéccomplished within
20’minutes by crumbling the bar and adding to 230 ml of 80°F. water.
Céloric valueé are 5 ‘calories per gram or 300 célories per bari L.

K, Use of Matrix By to. Make a Mixed Vegetable Bar

1. Formula
Corn, freeze-dried (California.Vegetable:Concentrates) 30.0%
Peas, freeze-dried (California Vegetable Concentrates)  20.0%
Matrix B :  - | 44 .43%
Salt - : R L : 2.9%

Sugar ‘ 1.1%



Corn Syrup Solids : ‘ | 0.6%

Onion Powder v - R - 0.17%
Monosodium Glutamate o ; 5 - 0.30%
White Pepper ‘ B | : 0.20%
Celery Salt |  0.20%
Butter Flavdrv ", o 0.10%

Add IQ ml of watef perllooygféms of solids while ﬁixing to inéfease
cohesion. | | | o |
2. Procedure
Coﬁbine all dry.ingrediepts with the_excepfidn of the corn and
peas using a.Hobart.A;ZOO mixer set at‘speéd #1. FContinué’mixing‘while spraying on
the water. Add1the vegetabies and mix only long enough to obtain homogeneity. Over-
mixing results in loss of piece identity. Depth of fill on the Denison press was
adjusted to yield a bar weighing 6Q gramé° ‘The mixture was compacted under a pressure
of 315 psi with a dwell period of 20% of 1 second. The ba;é were then placed in aﬁ
air circulating oven set ‘at 140°F. for 4 hours.
3. Results |
The resulting bar measured 2" x 4" x 17/32"‘and when dropped from
six feet to a hafd flat surface Broke into three pieces‘on“the first drop (1/4, 1/4,
1/2). When crumbled and added to 100 ml bf 80°F. water, the bar readily rehydrated
within 20 minﬁtes. A green cOibr was pfedominate from the crushéd peas. Calculated
caloric values were 4.6 per gram or 276 calories per bar.

L. Use of Matrix By, to Make a Tuna Food Bar

1. qumulab _

Tuna,'Fféeze»Dried (see procedure) S 60.0%

Matrix By Lo e L 35.5%
sale 2.4,
Monosodium Glutamate | ' 1.39%
Sugar LI v B 0.40%

15

2



Corn Syrup Solids : _ L 0.20%

" Onion Powder o o o : 0.08%

" White Pepper = ' o 0.01%
Celery Salt -~ - e T © 0 0.01%
Butter Flavor — o o _— 0.01%

Add 4 ml of»wéter per 100 graﬁé of solids while mixing to increase
_éohesion.k
‘2,;\Proceduré
Giesha brand water=packed tuna‘was used. ‘Prior to freeze drying,
it was drained, broken into pieces having a cross séction<no éféater,than 1/2"vand
frozen. Freeze drying was done with a Stokes freeze drier; mOde1v2003F2,‘éerial :
number P65699,
Combine all ingredients uéing.a Hdbart A;200¢@ixer set at speed
"#1. The water should be sprayed on while mixing. Depth of fill on the Denison
press was adjusted to give a 60 gram bar. Coﬁpacﬁion wasldone at a pressure of
1,250 psi with a dwell time of 30% of 1 second.
3.  Resq1ts - |
The resultihg bar measured 2" x 4" x 5/16". It broke in half
on being dropped from six feet to a hard flatpsﬁrface.‘ Rehydration was readily
accomplished within 20 minutes when the bar was crumbled and added to. 90 ml of
80°F. water. The calculated caloric values were 5.2 per gfaﬁ gi&ing 312 calories
pef bar. |

II. Production of Flexible Food Adiﬁncts Using Hydrocolloids As A Structure
Matrix ' ' ' ’

A. Flexible Barbecue Sauce Adiuncts
1. Formula
Barbecue Sauce (Kraft) . 99%

Carboxymethylcellulose . : 1%



2, Procedure
The carboxymethylcellulose and barbecue sauce were combined by
mixing at high speed using a Waring Blendor. Mixing was continued to ensure thorough

-

dispersion of the carboxymethylcellulosov(approximately;s minutes).' The mixture was
tﬁen poured‘into-ZV x 2" x‘7ﬁ paperboard molds which had been spréyed inside with Dow *
~ Corning Slipicone; an aerosol dispensed Siiicone_release agont Whﬁch is F.D.A. approved
for food use as long as the resulting silicone content of the food is no greater than
10 ppm. The filled molds were then olgced in a freezér at:0°F,’~When‘the mixture was
frozen, the mold was peeled. away ano‘thevmixtufevsliced,into 2" x 2" x‘3/32"Asheets
using a Hobart meat s1icer. ;Thése_sheets were-placed‘on silicone release paper, then
put in an air circulating oven sét at‘7O°VCo and dried;for throefhours. They were. then
turned over and further dried for.45‘mihutes, dliowed to oool,,dqsted_with rice flour
to avoid sticking and packaged. ‘
| | 3. .Results |

- The reéulting‘sheéts,were flexible,‘measored 2" x 2" g 1/16'" thick,
weighed approximately 5‘grams4and when‘cot into-smail pieoes,(llﬁﬂ x 1/8") and added
to 80°F. water rehydrated readily. in 20 minutes. Computéd caloric value was 5.4 per -
gram, | |

B. Flexible Tomato Sauce Adjuncts.

1. Formula
Tomato Sauce . _ : ; ‘ v‘; ©99%
Carboxymethylcelluloée, ,  1%
2, Prooedure o | B
Mixing,vfreezing and slicing procedufes Weré‘the oame as for bar=-
becue adjuncts. Thersliced sheets wére placed oh”silioone‘releaée'paper, put in the
air c1rcu1at1ng oven set at 140°F. for 2 hours, cooled, turned over and left to dry
in the laboratory (72°F.) for 24 hours. ' i ‘” . : : .
3. - Results | | |

The resulting sheets were flex1b1e, measured approx1mate1y 2" x
26



2" x 1/32", and weighed approximately 2.5 grams. They rehydrated readily in 20 m1nutes
when cut into 1/8" x 1/4" pieces and added to 80°F. water and. stixred 1nterm1ttent1y.

Caloric values were 2.6 per_gram,g1v1ng‘6.5 calories per sheet.

o T

_ C. Flexible Chicken Gravy Adjuncts

1. Formula

Pillsbury Chicken Gravy Mix . o 7.5%

Carboxymethylcellulose o ' : kl.O% |
Water (100°C.) "91,5%

2. Pfooedure

The-carboﬁymethylcellulose and gravy mix were thoroughly blended
by mixing in a Hobart N-50 mixer. The powder was added towfhe boiling water:using a
Lightning mixer to disperse the mixture. This was brought to a bOil'Wifh constant
stirring to avoid scorching, then placed in a Waring‘Blender‘and mixed at high speed
for 2<1/2 to 3 minutes. The mixture was cooled and placed in 3" x 3" x 12" molds
prepared as for the bafbecueéadjunct,; The filled molds were placed in the freezer
and when thoroughly frozen, the mold was peeled off and the mixture sliced into 3" x
3" x 1/4" sheets which were placed on polyethylene sheets and dried at ambient labora-
tory. conditions (72°F.) for 36 to 48 hours, turning»every 8 to 12 hours. Av2",i;2"
template was then used to trim the resulting sheet to the proper size.

3. Results

The adjunct was flexible, measured 2" x 2" x 1/64" - 1/32" thick,
weighed approximately 1.5 grams and rehydfated readily within 20 minutes when cut -
into 1/4" x 1/8" pieces and added to 80°F. water and stirred. |

Caloric value was 3.2 per gram.

Time and space considerations prohibited production of quantities

large enough for storage studies although physical characteristics were very good.

D. Flexible Brown Gravy Adjuncts
1. Formula

Pillsbury Brown Gravy Mix ‘ : : 7.5%



C%rboXYmethylcellulose* o | h S . 1.0%
Water '} R 0 9L.5% (100°C.)
2. Procedure P
'_The procedure was exactly the same as that used for the chicken
Iéravy adjunct, section 1I, C.
- 3. Reéults

Results were 1dent1cal to those obtained for the chicken gravy
adjunct. Computed calorlc value was. 2.5 per gram. Time and space con31derat10ns
prevented production of quantlties large enough for storage study although the prod-

uct was very acceptable in- a11 other respects.

l II;. IncorPQratlonrof Food‘Ad1uncts 1nto Stable Dispersions:
We. knew, from.the ‘results of Contract No. DA19-129-AMC- 1(N)(OI9000) "Food
Sheets Stabilized as Th1n Sheets or Laminates" that it was p0331b1e to incorporate
' food adjuncts into,stable dispersions and then dry the‘dlsper51ons_as thin'sheetsl,
The stable dispersion;or,encapsulation process is simply two immiScible systems, a
‘ film former in‘the continuous\phase,surrounding a'liquid‘or oncekliquid discontinu-
;ousbphaSe° ihe-follOWingﬂare*needed to form the»stable‘dispersion: (1) Film
former, something that is. capable of forming a film around something, (2) a liquid
Whlch is immiscible in this film;former, 3) a plastlcizer which_actually makes the
film former able to form a film, and (4) proper mixing.
It has been found“thatvother.materials‘can be carried in the'stable dis-
‘persions without breaking,the dispersions and'thus When the dispersions are dried

into sheets, the materials are also incorporated into the sheets

s fo¥ Making White Sauce Ad1uncts

Durkex SO0,0il (Durkee Co.)i _ e 12,5%

Nonfat Dry Milk Solids (Red owl Instant) ' - 23.5%
Dextrin (Amerlcan Maize ARD 1606) R 12.0%
Gelatin (Knox) C ~ o . 1.8%
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Paprike ' ] ‘ S O.ZZ '
Water k Y U o E 50-02
2. Procedure ; | |
"a. 'Slntty thehbil NFMS, dexttin'end paprika using a Waring
Blender. | ; .

- b. D18391§e the gelatin in the water and add this to the slurry
with high speed mixing. Continne mixing nntilva etab1e~di§péisibn is formed. Check
stability as described in section I, A, 2, d. "Make-up of Matrix Ag"“v

"¢, Place in 2" x 2" x 7" molds prepared as in II, A, 2 and freeze
d. Slice 1/8" thick using a Hobart meataslicer and plece on release
papemv;'j |

€. Dry 40 minutes at 140° F. in an air circulating oven. then 16

hdufafétsfodm temperature;  Some case hardening was’ evident 80 the sheets were placed

in polyethylene bags for 24 hours to equilibrate.

. Beeelze
The resulting sheets were flexible, meaaured 2 x 2" x 1/8"; weighed

8 gramg 'nd‘taéted like white sauce‘but unfortunately did not rehydrate,acceptably

‘ withwv minutes when cut into 1/8" x 1/4" pieces and added to an excess of 80°F.

water. These adjuncts were not storage ‘tested.

B{ Disgersion-Technigue for Making Mayonnaiée“ééjunete

n"ﬁ-i. Eormula |

T Durkex 500 Oil (Durkee Co. ) R "‘; ASOLBi
Gelatin_(xnog) | . e 5.0%
Sodium ceseidaté*f S S . 7.5%
Salt | . | L 1"'62 ’
Dry Mustard (Durkee) - . f:’hl, " ’ 1.0%
White Pepper (Red oul) S am
Sucrose o ‘i%‘h ) SR 4;T%h
Vinegar (Red Owl) ; | - ,tlfi» - 10.0%
Water | o : i 4000%,
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"2, Procedure A

a. Heat the Durkex oil te'150°F.,vp1ace in a Waring Blender and
slurry w1th the sodlum caselnate, sucrose, salt, pepper and mustard.

b. Dlssolve the gelatln in the water, heat to 150° t; add this
solution to the slurry and mrx ‘at high speed until a stable dlspersion forms. Check
stability as outlined in‘Section,I, A, 2, d. "Make-upfOf Matrix Ag". |

‘c. Add»the vinegar with continued mixing.

d. Place‘in melde prepared;as in;Section“II;rA,EZ and freeze.

. e. When~thorough1y frozen remove‘the‘mold'and slice into 3/32"

thick sheets using a Hobartdelectric meat slicer and place on silicone release paper ;

to dry for 24 hours at ambient conditions, turning.three times.
| 3. Results«
“The adjuncts were flekible, measured 2" x 2" x 1/8”, welghed 7.5
‘grams and tasted 11ke mayonnaise but did not rehydrate well enough in 20 minutes to
be acceptable, when cut into 1/8" x 1/4" pieces and added to 80°F. water. This
adJunct was notvstorage tested. | |

C. Dispersion Technique for Making Vanillg_Flavdredgédjuncts

1. Formula

Durkex 500 Oil (The Durkee Co.) o 20.0%

Sodium Caseinate . : o 7.0%
Gelatin (Knox) ‘i | : : 3.0%
Vanilla Cencentrate : e 1.0%
Sucrose ' E 32.0%
Water ‘ : : AT - 37.0%

2. Procedure
a. Heat the oil to 150°F. Place it in a Waring'Biender with the
sodium caseinate and slurry. S
b. Dissolve the gelatln in the water, heat to 150°F. and add to

the slurry along with the sucrose.
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”'ﬁf3“grams and rehydrated to an acceptable level withln twenty ‘minutes when cut into

c. Mix atihigh speed until,a'stable.dispersion.is~formed. Check
stabiiity as outlined in Section I, A, 2, d. '"Make=-up of Matrix Ag"r

~d.. Add the venilla cohcentrate and mix\covdistrrbute.

e. Place in molds prepared as in Section II; A,;Zjand freeze.

. f.  When thoroughly frozen remove the mold, slice 3/32" thick,
place on silicone release paper and dry at ambient conditions, for 24vhours turning
three times. |

3. ‘Results“

>

5 ‘ The resulting sheets,were»flexible, meaSuredyZ" x 2" x 1/8", weighed

1/4" x 1/4" pieces and added to an excess of 80 F. water. They had a calculated

caloric value of 4.85 calories per gram. These adJuncts were storage tested..

D. Dispersion Technique for Making Chocolate Flavored Adjuncts .

1. Formula

Durkex 500 0il (The Durkee Co.) . | ~19'0i
Sodium Caseinate , | | S - : o | 7.0%
Gelatin (Knox) | - : o O 2.0%
Gelatinized Cocoa 11 - -: L S.CZ_
Vanilla Concentrate _‘ v‘, o i o 0.5%
Sucrose - o = ‘,32-0%
Citrie Acid (anhydrous) o “ ‘ } 0.15%
Water . SR 34.35%

2.‘ Procedure
To help keepithe bacteria count downiand‘tq‘make the product
smoother and more palatable, the’eocoa was gelatiuizedvbefore addition to the
product, | |

Procedure for Gelatinized Cocoa

Mix cocoa and water (approxlmately 20% SOIids) 1nto a slurry
and place into a Groen vacuum or pressure mixer.  Set temperature of the outside

steam jacket to 170°F. Set mixing speed at No. 10 and mix for 10 minutes, Next




cut temperature to 150°F. and mix forlan'additiqnal~1-1/2‘hours.‘pMake sure that the
'1idiis fastened~tightly while the gelatiniZing is being carried on. This gelatinized
cocoa is then used in the formula allowing for the moisture in the cocoa. The stable
disper81on'was made’ aSvfollows: The Durkex 500 was heated to 150 F. and the sodium
caseinate added and mixed until coated w1th oil. The sucrose was added and mixing
continued until all the 1ngred1ents were Well dispersed The ‘water, heated ‘to 150°F
in which the gelatin had prev1ously been dissolved, was added with continued mixing
until a stable disper51on was formed (apﬁgoximately 2 minutes) " To thlS stable dis-
B per81on was added the pregelatlnized cocoa, vanilla concentrate, citric ac1d and
m1x1ng was continued until all 1ngred1ents.were thoroughlw*distributed This product
was then poured into molds prepared as in Section II, A, 2 and placed in the freezer.:
The frozen blocks were then sliced at ‘a No. 10 setting on a Hobart slicer and dried
on‘release paper for 24 hours. |
3. Results

The resulting sheetsvwere flexible; measured é"ix 2" x 1/8",
weighed 7.8~grams and.readily rehydrated when cut into L/4" x,l/4"ipieces and
added to an excess of 80°F. water; éalculatedvcaloric value was 4.08 calories per‘

gram. These adjuncts were storage tested.

IV. Production of Stabilized Food Adluncts By Compre581on
| By us1ng the same technique employed for forming the food’bars we found
‘we were able fo produce adjuncts stabilized as 11/16" cubes. We chose the‘cube§
shape to conform to the reQuirements of the contract for maximum space utilization
within a rectangular cOntainer.and because the cube would have almost equal resist=
ance to physical damage:on all sides;

To fabricate the cubes we used a trial and_error method of‘placing a
weighed amount of material into the press cavityvand'pressing. Varﬁing amounts
were used until we obtained a goodvcube.iiThis,usuallybnecessitated‘three to six
‘trials. No pressure:determinations were made as in COmpressing~to a specified

he1ght the stops of the top ram rested on the’ stop blocks of the lower ram
6
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preventing determination of the pressure,ﬁpon the compacted material. Pressures used

were those sufficient to cdmpact the material to the 11/16 height.

A. Compressed,Brown GraVy Adjuncts

1. Formula

Pillsbury Brown Gravy Mix . e 61;02
Starch - - S sl
 Kelset (Kelco Co.) . o /‘,“,'1 S .: 3;2%_
'Water E , u  " >,- . ‘ o N4.OZV

2. ﬁRrocedurek
~ Thoroughly df& blend all of the dry’ingredients uéing é Hobart N-50
mixer. Add the water by spraying on with‘contiﬁued mixing} Best teSults were obtained
when depth of fillvon the Denison press was'set_td yield-a‘cube‘ﬁgighing 5.8 to 6 grams.
Dwell time was 40% of onelgecond; S
3. Results
When the cube was thOroughly cfuéhed between the thumb and forefinger
and addedf;q 33 ml of 80§F.vwater,vit rehydréteq:in léés than ZO’minutes to a product
whicﬁ,had the appearanée, taste and consistency»ofvgraﬁy..‘Each'cﬁbe gontained approxi-
mately 18 calories at 3.0 ¢alorigs Per gggm. It broke into two pieces on tbe segopdv

drop from six feet to a hard flat surface.

B. Compressed Chicken Gravy Adjuncts

+ 1, Formula

Pillsbury Chicken Gravy‘Mix : »y v‘ o éi;dz
Starch . bv’ | B “- - 31.8%
Kelset (Keico Cog)’ - ;‘ 3.2%.
Water » - , | ;, 4,0%

2, vProcedure'
The,procédure was‘identical,to that in section IV, A, "Compressed

Brown Gravy Adjuncts."
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3. Results

|  'when'the éﬁBé”WéS‘thofoﬁghiyicrqShed_betwéen thé:fhuﬁb and: fore-
finger and ad&ed,to 33"ﬁi”of,$O°F.’wétef,fiﬁﬁféhydréted to'a ﬁrodﬁét ﬁhich had the:
appearancé, taste and consistency of grav§ iﬁ léss“thanIZO'minﬁtés,“fEachlcube con-
tained approximately‘Zl caiorieé'af 3.6 célorieé ?éf gramg ‘it”Broké into two pieces

on‘the,secondbdrop from six feet to a hard flétisurfaée,

C. Compressed Home Style Gravy Adjuncts

1. Formula

Pillsbury Home Style Gravy Mix - . . 61.0%
‘Starch Foh o “‘ R - 31.8%
Kelset (KelcéMdo,):' AR ‘_;  o0 3.2%

Water TR 'Jff I 'V:f‘ ’ 4 0%
,v2."Procedufev4‘ | » | S
The procedure used was identical t§ thét'in section IV, A, '"Com-
pressed Brdwn‘Grévy,Adjuncts."  |
3. Results
kt‘When thé‘éubé wasvthdroughly'crﬁshea betweeﬁ‘fhé thumb and fore-
| fiﬁgé} énd’ad&ed to 33:m1’ofk80°F} wétér,lit fehydrated‘tb'a‘Prdduct'Which“héd the -
appéarancé, taste and éonsisténdy ofjgraVYjWithin éo‘minutes.‘ Each cube contained
apéroximétely 18 calories at 350.¢aTQriéé ?erfgtém.‘blﬁ bfoke’intb two pieces on

the second drop from six feet to a har&yflat surfacé;

D. Compressed Mayonnaise Adjunmcts

,-1.\fFormula

Matrix B | Shoen o S 84.37%
Dried Egg Yblk SR o ‘ -  ‘ 3.85%
‘salt . N 3.0
Dry Mustard (Durkée): .  " Can WENES 2.88%
Vinétaﬁt'(Délawére Food Prod;;FInc.) 8 o144
White Pepper == o o 8 0.38%
Water - T : - ' -~ 4.00%
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2. Procedure |
Thoroughly blend the dry 1ngred1ents using -a Hobart N-50 mixer set
at speed #1. Continue m1x1ng while spraylng on the water. Best results were obtained
when the depth of £ill on the Denlson press was set to y1e1d a cube weighing about 5
grams, with a dwell time of 20% of one second. |
3. Results
~ When the cube was thoroughly cruShed between the thumb and fore-
4f1nger and added to 6 ml of 80 F. water with stlrrlng, it rehydrated to a. product
resembllng mayonnalse in less than 20 m1nutes. .Calculated calorlc value was 5 7 per

gram or 28.5 per cube, It broke into two pieces’ ‘on the fifth dropfrom six feet to a

hard flat surface.

E. Compressed White~Sauce Adiunct ‘

1, Formula

- Matrix Bz . | ‘_ ' | ) - | ‘48r0%
Nonfat Dry Mllk SOlldS (Red Owl) | o C44,0%
White Pepper o . . o »l' 0.1%

salt N R
paprika IR N
Water ' ‘ B ~ ,? o : ‘_f4.0%

2. Procedure
Thoroughly blend all dry ingredients using apHobart N-50 mixer
set at speed #1. Cont1nue mix1ng while spraying on the water. Best results were
obtained when depth of fill on the Denison press ‘was set to’ y1e1d a cube weighlng
about 5 grams. Dwell time Was 12% of one second.
3. Results
When thoroughlyjcrumbledibetween the thumb and forefinger and
added to 6 ml of 80°F. water with stlrrlng, this material rehydrated to a product'
very much like_white sauce within twenty minutes. Calculated caloric values are
4 6 per gram and 23 per 5 gram cube. It bquekinto three equal pieces on the

fifth drop from six feet to a hard flat surface.




F. Compressed Cheese Sauce Adjunct
1.V Formula

Uncoiored‘CheeSe;Tang‘(Kréft) ’ " N :’ 86.5% - S

FColOred Cheeée‘Téng "(Kraft):' ‘ ‘ 9.5%
Wwater | v ;;, o I 4.0% - -

2. Procedure
Thofoughly dry bléna tﬁé cheese tang‘ﬁsing_a'ﬂobart K—SO mixer.
Spray on‘the.wateffwifh'continﬁed‘miXing; 'Bést results were obtained when the depth
of fill'on Ehe Deﬁisbn'ﬁreés was adjusted tp yield 3'4.8:gram;cube. DWeil‘time/was
20% of oneFSecona; |
3. ’Resuits
~ When the.éubé'Waé thorbughiy'prﬁéﬁed'betWeen ﬁhe thumb»ana féré-
finger and added-to_s ml 6f‘80°F;‘héter;.it_rehydratéd to a éheese sauce. product in
less than 20 minutes. Calculated caléric‘valueéfwere 5.4 Calories perigfaﬁ or about
26 caléries perléube;' When dtoppedfffdm(a'height of six feet to a hard flat surface,

this cube broke into four piecés on the second drop.

G. Compressed Chocolaté Sauce Adjunété‘ o v : C -
'1. Formula

Sugar o A - 37.55%

Cocoa _ : : . 30.30%
Matrix A3 N 2400
Vanilla ”“ E L ' E | Z;QO%'.v
'Pillsbﬁry Sweet*30 Artificial Sweetener ‘1;151
Water i] _w ‘ - . v 5.00% "

2. Procedure
v Thgréﬁghly'biaﬁd}ail of the dry ihgrediénts‘using a Hobart N-50
mixér at speed #1; :Coﬁﬁinﬁe the mikiﬁg whiie’épfaying'On the water. The best .
resﬁlts wére dbtaiﬁed/whén tﬁéidepth‘éf £111 On thé ptess‘wés set to yield_a cube

weighing approximateiy 6 grams and dwell time was 80% of one second. In this case



‘the high pressure was held on the bottom ram untiltjust‘befqrejtheitgp ram cleared
the cavity‘during the ejection stroke.  Failure to do this alWayS‘resulted'invcubes
split horizontally. | |
3. Results
~When thoroﬁghly crumbled between the thumb and forefinger aﬁd

added to 5 ml of 80°F. water the~mat¢rial hydrated to a‘chbéolate sauce consibt¢ngy.
within twenty minuteé} When dropped from six feét'to a hard flat surface, it brbke
into two pieces on the fourthrdroﬁ. CalCulafed caloric valueSIWere 3.6 per grém or
21 per cube. | v

H. ComEréssed Butterséotch Adjuncts

| 1. Formula '

FD&C YellowZC6lor #5 &'#6 (equél parté) 1 0.016%

Butterscoﬁch Flavor (Florasynth) = : 0.016%
Caramel Color . o . - k "1.20 %
Vanilla Flavor : o ‘:3: o 0.40 %
Sucrose (Gran@lated) o | ‘ i 3 16.?68%
Matrix A3 o ©19.60 %
Water . N SERRP SR v "’2.00 %

2, Procedure

Combine ali dry ingredients in a ﬁobart N=-50 mixer. ‘Spray on the
- water while continuing the mixing.; Thebbest resulﬁs‘were obtained when the depth of
fill was adjuéted to yield a cube wéighing abouﬁ 6.3 grams and uéing a dwell tiﬁe of’
one second.:“‘ | | d

3. Results
When crushed théroﬁghly betweén thé thumb arnd forefinger and

added to 6 mi of 80°F. water the material rehydrateﬂ td a sauce-like consistency.
The cube brokerinto three pieces on the third drop from six feet to a hard flat

surface. Calculated caloric value was 4 per gram or 25 pér cube.



I.  Compressed Onioandjuncts

1. Formula . -

Onion Powder - ' ;:“ R 4%
Onion Pieces Cee L :‘ | : 25,8%
salt SR Lo ~i - ”‘-  35.3%
‘Black fepper. Co B :1' . 0.7
Watér;. | . ;:'lv  ‘ , :  1. Tv ‘" . ,,B'OZ

2. Procedure |
‘ COmbine éll dff ingfedieﬁfsliﬁ,the Hobért N-ﬁb mixef. 'Sprayvon
théVwatéf'whi1e~mixing.v The .best cubes wefé obtained wheﬁ‘£he»depth of_fillywas
~adjusted to yield a cubé:weighingv5.75:¥ G.O_graﬁs with a dwell time of'4d% of‘one ;
second. - ‘ | - |
| ‘3. Results ,
whén tﬁoroughly‘crushed bgtweéhvthé,thumb énd forefinger_and added
to 7 ml ofv80°F._watér tﬁe maferial_réhﬁdrated,;Q»anjbnionléauée chsisteﬁcy within
£wenty mihutes. The cubevbrokevinté'three pieceé on ;he siktﬁ drdpffrom’6 feet to ai
hard flat surface;'vThé approximate calérié‘vaIUe ié 3.4 per grﬁm of_zd Caloriéé per
cube. L |

g, Compressed,Barbecué'Adiunct

1. Formula

Onion Powder  > : ,  o ‘ - _0-17%
Celery Seddc (whole) Lo 0.06%
Paprika ISR “’f_‘ | 0.19%
Cayenhé PeéperiA i o ’v : ; - 0.06%
Cinnamon }"  i 11,_. | 0;03%
Allspice   ; o S 0.045%
sale | 3.30%
Sugar (Gréﬁulated) R o 26.00 %
. Tomato Powder.  ’ ' o . 51,345%



Sodium Diacetate B A . 8.40%

Smoked Yeast (Florasynth) ! . 8.40%

Water . Lo o ' :2.001

2. Procéduré |

Sift and then thoroughly blend.the’dry ingredients. Continue
the mixing while adding the water by use of an atoﬁizer.‘ The best cﬁbes were pro-
duced when the'depfh'of'fill wés adjusted so-as to yield a 5.5 gram'cube and thé
dwell time was 60% of one second.”

! 3. Results

When thoroughly crushed betwegn the thumb and forefinger andadded
to 10 ml of 80°F. water, a”barbedue type sauce.résulted almost immediately. : This
cube ‘did not break wﬁen dropped ten times from a height of six feet td‘a‘hard‘flat~

surface although some flattening of the edges and corners did occur. Calculated

S

caloric'ﬁaluébis 3.6 per gr ‘per ‘cube.

K. Compressed Tomato Sgggé‘AdiunctS‘

1. Formula

Tomato Powder Lo : .. 59%
Matrix By ' o 39%
Water : 2%

2. Procedure
Thoroughly dry Blend the ingredients. Then'spray on the watér
with continued mixing using an atomizer. The,Eest cubes ‘were obtained‘by adjusting
the depth of fill to produce a 5.5vgram'cube and the dwell time was set for 607 of
one second.
3. Results
When thoroughly crushed.between'thelthumb and ‘forefinger and
added to 10 ml of 80°F.kwater, a tomato sauce-like producf resulted in aboﬁt fivé'
minutes. - Drop test 'results were identical to those fOrbthe barbecue cube abové.

Calculated caloric valueg were 4.5 per gram or 25 per cube.



L. Compressed Bécon Adjuncts

1. Formula

Bacon (Wilson's Préfried) o o : 58%
Matrix By - v ' ‘ o 38%
‘Water | T

2. ‘Procedure
’Prefry the bacon unt11 quite crlsp and thon while st111 hot spread
between sheets of absorbent toweling and blot to remove as much fat as possible. Place
~ the matrix in a Hobart N~50 mlxer and add the water by spraying on wh11e mixing. Add
the bacon and mlxvonlyruntil homogeneous. Thevbest cubes were‘obtaingd when the depth
'of‘fili was adjusted to yield[cnbes*woighing>5 érans and the dweii'set at 40% of ten
seconds. » | N P -
3. Results
The finiShéd cubeé‘had a calorié valué-of 5. 6 per gfém or 28 per
cube, Thqycrushed e8311y between the thumb and foreflnger and rehydrated within 20

minutes in 6 ml of 80°F. water.

M. Compressed Cream Sauce Adjunct.

1, Fornnla

Coffeémate L ) ' SR N ~ 96.9%
Sour Cream Flavor (I.F.F. V-9418) . 0.1%
~ Water .  >‘ o - L ‘ - 3.0%

2.“Procedure
Thoroughly ‘dry blend the dry ingredlents u81ng a Hobart N- 50
mixer. Continue wlxlng while spraying on the water, The,best results were
obtained when the depth of fill was adJusted.to y1e1d\a{4,2'*‘4.6 gran cube‘and ‘
the dwell set at 20% of one second. | |
3. Results
vThe»finished'cubé'broke‘into.three pieces when dropped from
sik feet to a hard flat surface. ‘It élso’orushed‘easil&-betwaen-the thumb and

34



forefinger and rehydrated almost instantly in 5 ml of 80°F. watersui€aloric: values,are 5.
per gram or 26 per cube. ’ ’

V. Physical Data

As called for in the Scope of the Contract, tests were conducted to determine
the amount of fracture, fragmentation and dimensién&l&. change resulting from normal
handling at temperatures between 0 and 38°C. In addition to the above determinations,
the bulk densities of the compacted items were measured énd all items checked for
stickiness.  The determinations were made after the item had been inspected, weighed,
measured and packaged in the flexible pouch stock (0.5 mil-mylar, 0.00035"'a1uminuﬁ
foil, 3 mil polyvinyl chloride), coded and stored four weeks at 38°C. .This, we felt, .
would simulaté normal handling.

The procedures for the determinations were the following:

Fracture: Fracture in this application was defined as a complete cleavage
which, if separated, would yield two or more pieces each weighing 107 or more of the
initial weight of the item. Particles weighing less ‘than 10% of the initial item were
termed fragments. All items were inspected before packaging for fractures. No item
was packaged for storage if any fracture was present. After storage the same items
were again inspected as Before to determine if handling and storage had produced any
fractures. '

Av_F:ggmentétion: The percent of fragmentation was determined by removing the

{tem from the pouch and then collectively weighing those particles remaining in the
ﬁouch which individually weighed less than 10% of the total weight of the item. Thé
"collective weight of the particles was divided by the total weight of the item and
this figure multiplied by 100. |

Dimensional Change: The percent dimensional change was determined by meas-

uring the item with calipers before storage, then again after four weeks storage at
38°C, dividing the difference by the original dimension and multiplying this by 100.
The percenfé which were negative denoted a decrease in size probably due to vacuum
packaging,

Stickiness: Sfickiness was determined by plaéing the items on a porcelain

support above the liquid level in a glass desiccator containing a saturated solution

of sodium chloris A saturated solution of sodium chlori&? will maintain a relative
humidity. of 75%ratv20°C. in an enclosed container. The ig;ms were then checked for
stickiness two hours after the humidity had stabilized at 75% + two percent as indi-
cated by a dial hygrometer by touching the item and by pressing two identical £tems
together to see if any sticking occurred.

‘Bulk Density: The bulk density of the compressed items was determined by

dividing the weight of the item by the volume. The volume of the compacted bars was
measured by use of a National Loaf Volume Meter, The volume of the compressed ad-

juncts was found by observing the displacement when the adjunct was placed in a
5 R .



graduated 100 cc cylinder and 25 cc of fine granulated non-caking NaCl was added.

VI. Microbiological, Moisture and Organoleptic Storage Study Results
‘The following microbiological determinations were made on all items before

storage and after eight and thirteen weeks storage, except for Escherichia Coliform
which was inadvertently not determined on the Turkey, Pork, Chicken, Diced Beef, or :
Potato and Milk Solids bars and Chocblate;‘Vanllla; Barbecue and Tomato Sheets after
eighﬁ weeks etdrage: standard plate count per gram, Coliform colonies per gram, Fecal
Streptococci pef gram, Coagulase positive staphylococci and Escherichia Coliform
colonies per gram. ' ' I
Procedures used for the determination were thoae specified in the "Micro-

biological Requirements for Spacefood Prototypes", Addendum No. 1B, dated 30 December

’
1966, published by the U.S. Army:Natick Labdratories; Natick, Massachusetts.

Moiéture‘determinatiéﬁé ﬁéfe made'By breaking up the Bar or compacted
adjunct in an Osterizer, weighing a sample and placing it in a vacuum oven. set at
70°C. for 16 hours, tﬁeﬁ reweighing tbhdeferminé moisture loss. The flexible éheets
were put through a food chopper and then samples ﬁeighed and placed in the vacuum
oven,

Odoriwas chécked imﬁediately after opening the pouéh.

To check hydfation of the bars they were crumbled in the hand‘into pieces
no larger than 3/8"; placed in a container and the required amount of 80°F. water
added with stifring. |

Rehydration of the‘comﬁacted adjuncts was accompiished by crushing the

- cube to a powder between the thumb and forefinger and adding to the requiredamount
of 80°F. water with stfrring.
| The sheets wefe,rehydratéd By cutting into 1/8" x 1/8” pieces and adding
to an excess of 80°F. water with intermittent stirring. Flavor of all the items was
checﬁed aftérvcomplete'Hydfatidn was attained.
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PHYSICAL DATA AFTER 4 WEEKS STORAGE AT 38°C.

TABLE I

Dimensibnal Stability

% Frag- **| Frac- % Change : . Bulk
Item mentation |  tures Length width Density
°Diced Beef Bar I.C. 3.9 ~ None S0 ]+ 1.54 .73
° Ground Beef Bar I.A. 0 None + .77 + 1,54 .84
° Pork Bar I.E. 0.17  Nome | + 1.5 | +3 .70
° Chicken Bar I.T. 0.0 “None | + 2.34 + 1.54 73
S Tarkey Bar I.G. 7.0 None R 76
| Rice Bar L.H. = .16 ~ None + 1.54 + 1.17 a6
°Milk Solids Bar I.I. .0.83 None . | + .78 .| 0 .95
° Mashed Potato Bar I.J. 0.34 None + 1.54 | + 1.5 .67
° Vegetable Bar I.K. 0 None 0o + .77 .69
° Tuna Bar I.L. 0 None + .77 + 1,54 .69
° Barbecue Sheet IIeA. 0 None - - -
¢ Tomato Sheet II.B. | 0 ‘None - - -
°Vanilla® Sheet IIIL.C. 0 ~ None - - -
® Chocolate Sheet III.D. 0 None = - -
® Brown Gravy Cube IV.A. 0 None hﬁeig?gj*' ;+W%?§?* 1,18
Chickep'cravy Cube IV.B. 0 None +13 + 2,27 1,1
Home Style Gravy Cube IV.C. 0 None +9 |+ 2:27 .93
° Mayonnaise Cube 1V.D. 0 None = 4,54 - 2,27 1.09
|° White Sauce Cube IV.E. 0 None ) 0 9%
° Cheese Sauce Cube IV.F. 0 None - 2,27 | - 4.54 1,03
° Choeolate Sauce Cub IV.G .0 . None 0 0 1.16 .
® Butterscotch Cube IV,.H. 0 None +.2.27 + 2,27 1.30
° Onion Sauce Cube IV.I. 0 None 0 0 1.53
Barbecue Sauce Cube IV.J. 0 None + 6. S+ 2.27 1.1
Tomato Sauce Cube IV.K. 0] None + 4. + 2.27 1.1
|® Bacon Cube IV.L. 0 None +9 0 . 1.1
° Creaming Cube IV.M. 0 None - 9.0 - 4.54 1.30

5

%% By Weight -

° Vacuum Packed

Refers to orientation in the die when pressed

The rveamlng cube was the only item to exhiblt any stlcklness when exposed to a rela-
tive humidity of 75% for 2 hours at 72°F
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STORAGE AT 100°F. FOR 13 WEEKS

1ADLE 14

el S

‘MICROBIOLOGICAL, MOISTURE AND ORGANOLEPTIC STORAGE STUDY DATA FOR COMPRESSED FOOD BARS

Weeks In s : : - L '
Storage Moisture % TPC* Coliforms  Staph. Strep. E. Coli. Organoleptic
Turkey Bar
0 4,92 2840 < 10/gm Neg. 70 MPN Neg. Rehydration: good. Crumbles
: ¢ : easily. Flavor, odor & appear=
. _ance: good. :
2 4.99. Rehydration, flavor & odor:
: . typical. '
4 5.15 Rehydration: good. Flavor &'
: j . s S odor: typical. ‘
8 5.14 1360 40/gm Neg. 62 MPN Rehydration: fair. Odor: typi-
- SN : . cal. Some flavor loss.
w | 13 5.13 900 < 3/MPN Neg. 24 MPN Neg. . Rehydration: fair. Odor: typi=-
o C cal. Some flavor loss.
Pork Bar
0 4,37 1880 < 10/gm Neg. > 140 MPN Neg. - Rehydration: good. Crumbles
' ~ ‘ ea311y Flavor, odor & appear-
. ance:. good.
2 4.26 Rehydratlon good. Flavor &
v odor: typical.
4 4.27 - Rehydration: good. Flavor &
: - : ) odor: typical.
8 4.32 1230 < 10/gm- Neg. 36 MPN - - Rehydration: fair. Odor: typi-
‘ ; “cal. Some flavor loss.
13 4.20 480 < 3 MPN Neg. < 110 MPN Neg. Rehydration: fair. Odor: typi-
: ’ ' ' : _cal. Some flavor loss.
Mashed Potato Bar
0 4.65 840 < 10/gm Neg. 0.6 MPN Neg. Rehydration: excellent. Crum-
bles easily. Flavor, odor &
- , appearance: good.
2 4.69 Rehydration: excellent. Odor
& flavor: typical. Some ichip-
: ’ ) L ping on edges. 4 <

% Standard total plate count per gram

%
%



) » ~ TABLE II:- (cont'd)

Weeks in

' Storage Moisture % TPC* Coliforms - Staph. Strep. . E. Coli. Organoleptic
4 4.68 : Rehydration: excellent. Odor &
‘ o ' : flavor: typical. Some chipping
‘ on_edges. '
8 - 4.57 4740 < 10/gm Neg: 2.3 MPN - Rehydration: excellent. Odor &
: . ' flavor: typ1ca1 Some chipping
, : ) : on edges.
13 4.66 1020 <" 3/MPN Neg. 2.3 MPN Neg. Rehydration: very good. Odor &
' ' : flavor: typlcal Some chipping
on _edges.
Milk Solids Bar
0 4.37 2570 < 10/gm - Neg. < 140 MPN Neg. Rehydration: good. Crumbles
: . : : ~ p . readily. Flavor, odor &. appear-
: , ance: good.
2 4.41 , : _ - ‘Rehydration: fair. Flavor & odor:
' N ' ‘ ' : typical. -
w4 , 4.38 _ : : » Rehydration: poor. Bar too hard
- ‘ ‘ \ to break up ea811y Flavor & odor:
: ‘ _ : _typical. =
8 , 4.35 820 | < 10/gm _Neg. - 110 MPN - 1 Rehydration: poor Some - fat.
: i ' globules present. Bar too hard to
break up easily. Flavor & odor:
: ' v C typical, -
13 ' 4.32 1140 < 3 MPN Neg. 1< 110 MPN " Neg. Rehydration: poor. Many lumps.
o : S I Bar too hard to break up easily.
Flavor & odor: typical.
Ground Beef Bar
0 5.42 800 < 0.23 MPN | Neg. 24 MPN Neg. Rehydration: good. Crumbles
' ' - ‘ easily. Flavor & appearance
; : _good. Odor: strong. -
2 5.29 o ' ) : i " Rehydration: good. Flavor & odor::
‘ . L - : ‘ ) I typical.
4 5.33 ET | : Rehydration: good. Flavor & odor:
_ — typical.
8 ~Bu41 1240. | < 3 MPN - Neg. 2% MPN Neg. | Rehydration:-good. Flavor & odor:
o ' typical.
13 ‘’5.57 2500 < 3 MPN Neg. .24 MPN Neg. - Rehydration: good. Flavor & odor:
' ' . typical.




, wEeks In

0

Storage Moisture % . TPC* Coliforms“ Staph. Strep. E. Coli. - Organoleptic .
Tuna Bar
0 4,85 1250 | < 0.23 MPN Neg. 16 MPN Neg. - | Rehydration: good. Crumbles.
: ‘ ‘ ‘ ‘ v © -+ ].easily. Flavor & appearance:
-good. Odor: strong. '
2 - 5.01 ~Rehydration: good. Flavor &
odor: tvpical. ' s
4 4,90 Rehydration: good. Flavor &
odor: typical.
8 4,99 - 1380 < 3 MPN Neg. 110 MPN - Neg. Rehydration: good. Flavor &
, : odor: typical. -
13 5.08 2050 | < . 3.MPN Neg. 4.3 MPN Neg. Rehydration: good. Flavor &
s A : ' odor: typical. : (R
Dided ‘Beef Bar
0 4.80 1400 | < 10/gm Neg. > 140 MPN Neg. Rehydration: good. Crumbles
easily. Flavor, odor & appear-
ance: good. L n
2 Rehydration: good. Flavor &
odor: typical. ;
4 Rehydration: good. Flavor &
- odor: typical.
. 8 4,67 < .10/gm Neg. 240 MPN - Rehydration: fair, Flavor &
\ S ‘ ~ . ' e : odor: typical. =~ = o .
13 4,58 < 3 MPN Neg. 7110 MPN Neg. Rehydration: good. Odor: typi-
i HEET T e : cal. Very little flavor loss.
Mixed Vegetable Bar
0 4.17 640 < 0.23 MPN Neg. 140 MPN Neg. Rehydration:‘good; Crumbles -
- easily. Flavor, odor & appear-
ance: good.
2 4. b4  Rehydration: good. Flavor &
odor: typical. .
4 4.49 Rehydration: good. Flavor &
: odor: normal. : :
8 - 4.36.. - 1160 < 3. MPN Neg. 9.3 MPN Neg.-- Rehydration: fair. Flavor &
* ‘ odor: normal., '
13 4,68 1700 < °~ 3 MPN Neg. 7.5 MPN Neg. Rehydration: fair. Flavor &
: ‘ : . \ odor: normal : .

TABLE:IL - (cont'd)




Weeks In

TABLE II - (cont'd)

Storage Moisture % TPC* Coliforms Staph, Strep. E. Coli. Organoleptic
Rice Bar
0 3.75 550 | < 3 MPN Neg. < 0.3 MPN Neg. Rehydration: very good. Crumbles
easily. Flavor, odor & appear-
ance: good.
2 3.46 Rehydration: very good. Flavor &
odor: normal.
4 3.36 Rehydration: very good. Flavor &
‘ odor: normal.
8 3.68 150 < 3 MPN Neg. < 0.3 MPN . Neg. Rehydration: very good. Flavor &
: odor: normal.
11 3.76 770 < 3 MPN Neg. 21.0 MPN Neg. Rehydration: very good. Flavor &
odor: normal
0 ~5.66 640 < 10/gm Neg. > 140 MPN Neg. Rehydration: good. Crumbles
easily. Flavor, odor & appear-
ance: good.
2 4.66 Rehydration: good. Flavor & odor:
typical.
4 4.63 Rehydratlon good Flavor & odor:
typical.:
8 4.67 400 < 10/gm Neg. 240 MPN - Rehydration. fair. Odor: typical.
' : Some flavor loss. )
13 4.58 710 < 3 MPN" Neg. > 110 MPN Neg. Rehydration: good. Odor: typical.

Some flavor IOSS,




. TABLE III
MICROBIOLOGICAL, MOISTURE AND ORGANOLEPTIC STORAGE STUDY DATA FOR FOOD ADJUNCT SHEETS

STORAGE AT 1OO°Fv FOR 13 WEEKS

Weeks In
Storage Moisture. % ‘TPC* Coliforms Staph. Strep. .. E. Coli. , ~ Organoleptic
_ Chocolate Sauce Sheets
0 ‘ 15.24 . . 120 < 10/gm .~ Pos., < .23 MPN Neg. Rehydration: fair. Flavor, odor
— ) : | - & appearance: good.
2 15.59 v , ‘ , . v - " Rehydration: poor. Sticking

together.  Flavor & odor:
normal. Flexible. :

- WL ‘ , : . | - Rehydration: poor. Sticking
: . together. Flavor & odor:
normal. -Flexible.

8 15.09 - 160 |- < 10/egm Neg. 2.3 MPN - Same as 4 weeks.

o 13 15.89 2260 < 3/MPN - Neg. <3 MPN Neg. - Rehydration: poor. Sticking
it together. Bloom. Flavor &
odor: normal,

Vanilla Sauce Sheets

o
fenad
[AS]
ol
(o)}
Lo
[en]
A

10/gm - Neg. .26 MPN Neg. - Rehydration: fair. Flavor, odor
& appearance: good.

2 12.41 ~ : _ Rehydration: poor. Sticking
- , together. 0ily surface. Flavor
& odor: normal. Flexible,

4 12.07 - ' Rehydration: poor. Sticking
, ’ - together. Flexible. Oily surface.
Odor & flavor: normal.

8 11.83 2001 < 10/gm Neg. 62 MPN - Same as 4 weeks.

13- 12.60 380 < 3 MPN Neg. < 3 MPN Neg. Rehydration: poor. Sticking
‘ together. Surface oily & motted.
Flavor & odor: normal.

"% Standard total plate count per gram



Weeks In

" TABLE III - (cont'd)

_ Storage Moisture % TPC* Coliforms Staph. Strep. E. Coli. Organoleptic
Tomato Sauce Sheets
0 14.83 1000 10/gm Neg. < .23 MPN Neg. .Rehydration: fair. Flavor, odor
: : & appearance: good.
2 16.13 Rehydration ‘poor. Stuck togeth-
Flavor & odor: normal :
4 15.34 Same as 2 weeks. »
8 15.62 910 < 10/gm | Neg. 2.3 MPN - ‘Rehydration: poor. Stuck togeth-
‘ er. Flavor & odor: normal. Some-
: : : ' what darker appearance.
13 15.39 1170 < 3 MPN Neg. < 3 MPN Neg. Rehydration: very poor. Burned .
k : odor. Very dark color. Not
tasted. -
Barbecue Sauce Sheets
0 12.48 750 | < 10/gm Neg. 24 MPN Neg. Rehydration: good. Flavor, odor
\ | ' & appearance: good, -
o2 12.72 Rehydration: fair. Stuck togeth-
' ~er., Flavor & odor: normal.
4 13.71 ) .Same as 2 weeks.
8 12.88 10 | < 10/gm Neg. 2.3 MPN~ - Rehydration: fair. Stuck togeth-
' : ‘ ’ : _er.. _Flavor & odor: _formal. |
13 14.23 780 < 3 MPN Neg. < 3 MPN Neg. " Rehydration: poor. Stuck- togethf
: ' : normal. :

-Flavor & odp;:




STORAGE - AT lOO°F FOR 13 WEEKS -

TABLE IV
MICROBIOLOGICAL, MOISTURE AND ORGANOLEPTIC STORAGE STUDY DATA FOR COMPRESSED FOOD ADJUNCT CUBES

Weeks In
Storage Moisture 7% TPC#* Coliforms Staph.. Strep. E. Coli. QOrganoleptic
Brown Gravy Cubes
0 4.10 700 < 3 MPN Neg. <~ 3 MPN Neg. Rehydration: excellent. Crushes
' ‘ : : easily. Flavor, odor & appear-
. ance: good.
2 3.75 Rehydration: excellent. Flavor & |
' odor: normal. "
4 ' 4,12 Rehydration: excellent. Flavor &
' ~ odor: normal.
8 4.20 - 310 < 3 MPN Neg. - < 0.3 MPN Neg. Rehydration: excellent. Flavor &
' : ’ - : odor: normal. .
13 . ' 3.96 690 < 3 MPN Neg. < 0.3 MPN Neg. Rehydration: excellent. Flavor,
' e ) : : - odor & appearance: normal.
v Onion Sauce. Cubes
0 4.60 3000 © 3.6 MPN Neg. $ 110 MPN Neg. Rehydration: good. Crushes
: ST : easily. Flavor, odor & appearance
: good.
2 1 4.46 Rehydration: good. Hard to crush.
Flavor & odor: normal. :
4 4.42 ‘Rehydration: fair. Very hard to
’ ' crush. Somewhat darker. Flavor,
& odor: normal. :
8 4.49 = 3000 < 3 MPN Neg. < 0.3 MPN Neg. Rehydration: fair. Very hard to
crush. Color darker. Flavor &
: - odor: normal. )
13 4.24 > 3000 < 3 MPN Neg. 0.3 MPN Neg. Rehydration: fair. Very hard.
<10, 000 Flavor & odor: normal. Darkening.

* Standard total plate count per gram




TABLE IV - (cont'd)

Weeks In _ L ‘
Storage Moisture % TPC* Coliforms Staph. Strep. ., E. Coli. - Organoleptic
Chocolate Cubes
0 4.95 © 1150 < 3 MPN Neg. | < 3 MPN ~ Neg. Rehydration: good. Crushes

easily. Flavor, odor &
appearance: good.

2 3.98 : " ' Rehydration: good. Crushes
' ' easily. Flavor, odor &
appearance: normal.

4 , 5.19 - ' . - Rehydration: good. Very diffi-
: . * - ’ ' cult to crush. Flavor,vodor &
appearance: normal.

8 5.14 1000 < 3 MPN Neg. < 0.3 MPN Neg; - Rehydration: good. Hard to
‘ crush. Flavor, odor & appear-
ance: normal, -

- 13 5.09 925 < 3 MPN | Neg. < 0.3 MPN Neg. Rehydration: good. Hard to
' o ' ~ ~~-crush. Flavor, odor & appear-
ance: normal.

F

A _ : » Butterscotch Cubes

p=4l

0 1.99 1 100 < 3 MPN Neg, < 3 MPN | . Neg. Rehydration: good. Crushes
- . ' easily. Flavor, odor &
appearance: good.

2 2.24 v ‘ v 1 » Rehydration: good. Sllghtly
: T : ~ hard to crush. Flavor, odor &
appearance: normal.

4 2.24 . ' _ ; , '~1Rehydrat10n. good. Imp0531ble
‘ - to crush with fingers. Flavor,
odor & appearance: normal.

8 2.28 45 < 3 MPN Neg. < 0.3 MPN |  Neg. Rehydration: good. Very hard .
: : , to crush. Flavor, odor &
appearance: normal.

13 2.20 15 < 3 MPN Neg.. < 0.3 MPN Neg. Rehydration: good. Impossible
S o - o : ' to crush with fingers. Flavor,
odor & appearance; Normal.




9%

Weeks In
Storage

Moisture %

TPC*

Coliforms

- Staph,

TABLE IV = (cont'd)

Strep,

Cheese Cubeé

E. Coli,

Organoleptic

4,83

1420

9.1 MPN

Neg. .

4.3 MPN

Neg.

Rehydratlone good. Crushes

easily. Flavor, odor & appear=

ance: good.

4.92

Rehydration: falr;kHard to -
crush. Flavor, odor & appear-
ance: normal.

- 4.93

~Rehydration: good. Very d1ff1-
" cults to ‘¢rush with fingers.

Flavor, odor &: appearancen
normal.

%.88

45

3 MPN

Neg.

2.3 MPN

Neg.

Rehydration: good Very diffi-
cult to crush with fingers.
Flavor, odor & appearance:
normal,

13

4.99

220

3 MPN

Neg.

2.3 MPN

Neg.

Rehydrat10n° good. Hard to
crush with fingers. Flavor,
odor & appearance: normal.

Creaming Adjunct Cubes

4.59

2690

3 MPN

Neg.

9.3 MPN

Neg.

Rehydratlon good. Crushes

,ea511y° Flavor, odor & appear?
- ance: good.

T4.68

Hard to crush. Rehydration:
fair. Flavor,_odor & appearance,
normal. :

%4.68

Rehydration: good. Impossible
to crush by hand. Flavor, odor
& appearance: normal,

4.64

20

3 MPN

Neg.

< 0.3 MPN

Neg.

Rehydration: fair. Impossible
to crush by hand. Flavor, odor
& appearance: normal.

i3

4.71

50

3 MPN

Neg.

< 0.3 MPN

" Neg.

Rehydration: fair. Very hard &
brittle. Flavor & odor: normal.
Darker color.




Ly

Weeks In’

_ Moisture %

Storage

TPC*

,Coliforﬁs

TABLE IV - (cont'd)

Stéphn

- Strep.

Mayonnaise Cubes

E. Coli.

Organoleptic

4.18

780

< 3 MPN

Neg.

< 3 MPN

Neg.

Rehydration: good. Crushes .
easily. Flavor, odor & -appear=

- ance; good,

4.27

Rehydration: poor. Hard to
crush. Flavor, odor & appear-
ance: normal.

4,26

Rehydration: good. Imposslble
to crush with fingers. Flavor, -

“odor & appearance: normal.

4.14

60

9.1 MPN

Neg. |

2.3 MPN

Neg.

Rehydration: good. Impossible
to crush -with fingers; Flavor, -
odor & appedrance: normal.

13

4.21

240

< 3 MPN

Neg.

< 0.3 MPN

Neg.

Rehydration: good. -Impossible

" to crush with fingers:. Flavor,

White

Sauce-Cubes

_odor: normal. Color:

darker,

2.02

> 3000

-} <10,000

Neg.

< 3 MPN

Neg.

Rehydration: good. Crushes’

‘easily. Flavor, odor & appear- |

ance: good.:

2.74

Rehydration~'fair. Hard to
crush. Flavor, odor & appear-

. ance; normal.

2.70

EaN
TN
5

Rehydration: good. Hard to.
crush. Flavor, odor & appear-
ance: normal, '

2.72

| &= 3000

< 10,000

23 MPN

Neg.

.91 MPN

Neg.

Rehydration: good. Impossible
to crush with fingers. Flavor,
odor & appearance: normal.

13

2.88

% 3000
<10,000

< 3.0 MPN

Neg.

0.73 MPN

Neg.

Rehydration: good. Impossible
to crush with fingers. Flavor,
odor & appearance: .normal.




TABLE IV - (cont'd)

Weeks In
Storage ‘Moisture 7. IPC% Coliforms Staph. Strep. E. Coli. Qrganoleptic
Chicken Gravy Cubes
0 2.39 240 < 3 MPN Neg. < 0.3 MPN Neg. Rehydration: good. Crushes
~easily. Flavor, odor & appear-
.-ance: -good.
2 2.54 Rehydration: good. Crushes
: easily. Flavor, odor & appear-
ance: normal.
4 2,41 Rehydration: good. Crushes
o easily. Flavor, odor & appear-
i : ance: normal, '
8 1 2.64. 520 < 3 MPN Neg. < 0.3 MPN Neg. Rehydration: good. Crushes
L = easily. Flavor, odor & appear-
) , ) ance: normal. .
11* - 2.73 280 < 3 MPN | Neg. .91 MPN Neg. ‘Rehydration: good. Crushes
' : ' S readily. Flavor, odor & appear-
ance: normal
Home Style Gravy Cubes
0 2.53 180 | < 3 MPN Neg. < 0.3 MPN Neg. . Rehydration: good. Crushes
o . : ' easily. Flavor, odor & appear-
ance: good.
2 2.61 Rehydration: good. Crushes
' easily. Flavor, odor & appear-
. _ance: normal. :
4 ©2.82 Rehydration: good. Crushes
easily. Flavor, odor & appear=-
. ance: normal,
8 2.75 1280 | < 3 MPN Neg. < 0.3 MPN Neg. Rehydration: good. Crushes
: easily. Flavor, odor & appear-
. ; ance: normal. .
11% 2.76 - 190 < 3 MPN Neg. < 0.3 MPN Neg. Rehydration: good. Flavor,
' odor & appearance: normal.

* See page 55

o L3 ’;l;



Weeks In

TPC*

Coliforms

Storage Moisture 7%

)

TABLE IV - (cont'd)

Staph.

Strep.

Bacon Cubes

Ev‘

Coli. .

Organoleptic

5.32

250

Neg.

.91 MPN

Neg.

Rehydration: very good.
Crushes easily. Flavor, odor
& appearance:  good.

4.64

Rehydration: very good. Easy
to crush. Flavor, odor &
appearance: normal.

5.02

Rehydration: good. Slightly
hard to crush. Flavor, odor &
appearance: normal.

4.65

300

Neg.

<.0.3 MPN

Neg.

Rehydration: good. Slightly
hard to crush. Flavor & odor:
normal. Some darkenlng

11*

4,75

400

Neg.

< 0.3 MPN -

Neg.

Rehydration: - oed. Somewhat
hard to crush Flavor & odor:

‘normal. Some darkening.

Tomato Cubes

1.73

25

Neg.

<.0.3 MPN

Neg.

Rehydration: good. Crushes
easily. Flavor, odor & appear-
ance: good.

1.97

Rehydration: good. Easy to
crush. Flavor, odor & appear-
ance: normal,

2,18

Rehydration._good Fairly easy

- to crush. Flavor, odor &
- appearance: normal.

1.98

20

< 3 MPN

Neg.

< 0.3 MPN

- Neg.

" Rehydration: fair. Some lumps.

Slightly hard to crush.
Flavor & odor: normal. Some
darkening. ' '

11*

1.79

109

Neg.

< 0.3 MPN

Rehydration: fair. Some lumps.
Somewhat hard to crush. Flavor

I & odor: normal. Somewhat

darker.

* See page 55




TABLE IV - (cont'd)

Weeks In’ ; . »
Storage Moisture % IBC* . Coliforms Staph. Streg. "E. Coli. . Organoleptic
< Barbecue Cubes
0 ~ .2.60 - 810 | < . 3. MPN | \Neg. < 0.3 MPN Neg. 'Rehydration: very good. Crushes

easily. Flavor, odor & appear-
: . ance: good.
2 2.72 : ; Rehydration: very good. Crushes
R S i T ' : ' - readily. Flavor, odor & appear-
: : : ance: normal.
4 1 2,92 ‘ ' o | Rehydration: very good. Crushes
R K 1 : ~readily. Flavor, odor & appear-
, - ance: pormal,
8 - 2.76 1580 < 3 MPN { Neg. < 0.3 MPN Neg. | Rehydration: good. Somewhat
' e ‘ . : - firm. Slightly difficult to.
crush. Flavor & odor: normal.
i _Some _darkening.
11k 2.57 10 < 3 MPN { Neg. < 0.3 MPN Neg. ~ Rehydration: good. Somewhat
- : hard. Difficult to crush. Flavor
& odor: normal. Color y darker.

* See page 55



TABLE V
HEDONIC RATING OF THE 45 MEAL “ITEMS BEFORE & AFTER THIRTEEN WEEKS STORAGE AT
1Q00°F. USING A NINE POINT 5 NEUTRAL HEDONIC SCALE

5 Neutral Hedonic Scale

"9 Like extremely 5 Neither like nor dislike

- 8 Like very much - 4 Dislike slightly
7 Like moderately 3 Dislike moderately -
6 Like slightly "2 pislike very much’

1 Dislike extremely

Meal Item A U * Rating: k"*‘Beforek‘ *After
Beef, Rice & Gravy ’ | | | ‘ - : | 711 ' : 6.0
Beef & Gravy | ’ : R B | | ; 7.5T‘v‘ i 6.1
Beef Stew ’ : R | T s
,Béef, Potatoes &;Grayy o . S B | ' I AR 5.8
Beef & Vegetables | - ,'k ﬂl6‘ Y s7
Creamed Beef f b. o R v f ~5m’7‘ S 5:2”
' Barkecued Beef - s - _ 7.1 . .6.5
Ckieken,'Rice & Gravy . o 6 e S.Oi
Chicken & Gravy - e 56
Chieken Stew - o o 6;2 o "~ 5.5
Chieken, Potatoes & Gravy ’ 6.6 3.9
Chicken & Vegetables : ' . 6.2 | 6.3
Ch1cken Salad | o ’ o 5.1 | 4.5
Barbecued Chicken ‘ S 6.0 5.7
Turkey, Rice & Gravy - " 6.5 - 4.3
Turkey & Gravy o o 7.1 6.9
Turkey Stew , . v ' | | ‘ ' 'TAO | ~ 5.3
_ Turkey, Potatoes & Gravy co ‘ .’ : 7}5i' | 6.5
.\'Turkey & VegetabTes ' _ | ‘ o G 6.2 '5.7
Tuna & Rice o B 5.0 4.0

51



vMéal Ttem - =~ oLt a G }  wf‘Rating; T Bgfore‘ v *After
Tuna & Potatoes A . ‘ SRR L ”'6.0 : 5.4
Tuna Salad o B B 5.0 3.9
Tuna & Vegetables R L o - e ‘5.2  5.4
Creamed Tuna R L o ;."' : _1'; S fc: "6$02 . 5.5
Pork, Rice & Gravy :j’ AR : o 5 C<’ | .f;2 ; v6,5
Pork Stew A | S v 0 o 7.0 3.5
Pork,‘Potatoes-&_Gravy, . s ’ ‘ , 8.0 : ‘v5.0 
Pork & Gravy ‘.  , :‘ v o ‘ 8.0 ) 6.3
Pork & Vegetables ‘ S ’ 7.1 ‘ 6.8
Barbecued Po:k’ f o T u - 1.0 v.' 6.5
Beef ianomato Sauce : .:Z S ' ‘ ' :  6;0 :' 5.8
~ Pork in Cheese’Sauce . o ERS »5;9“‘, » 5.6
Pork in Tomato Sauce =~ ‘.‘ “ | | : .' 6.0 6.2
Tﬁna in Tomato Sauce = o g 5.0 , ;5.7
Tuna in Cheese Sauce = ’ o R ' o  6-0  | 6;1
Beef in Cheese Sauce  ' R B 6.1. v 4,8 
Vegetables with Bacon iﬁ Cheese Sauce 5.2 0 5.3
Chocolate Pudding | ' o 7.5 5.7
Turkey Salad ; | ' _Y ) 6.0 5.8
Barpeqﬁed Turkey | o 7.0 ' .'5,6
Butterscotch Drink - o | - 6.1 B 5.6
Cregm of Tomatovsoup ' | o 6.0 ' 4.7
Chocolate Drink . o o - ‘:?.0  ‘ 6;8.
- Butterscotch Pudding : ‘ | :  > o 6.5 | 5.8
Cream of Potato Soup o n “ 70 7.1

xBefore storage the items were rated by an expert panel. After storage the items
were rated by a random sample’ panel.
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TABLE VI

HEDONIC RATING OF THE 45 MEAL ITEMS AFTER THIRTEEN WEEKS
'STORAGE AT 100°F. USING A NINE POINT 3 NEUTRAL SCALE

PR

9 Like

AN

extremely

8 Like strongly
7 Like very well
6 Like fairly well
5 Like moderately
 Meal Item Bé;igg '
‘ Beef’ Rice & Gravy 4.0 v
Beef & Gravy 4.0
Beef Stew 5.0
Beef, Potatoes & Gravy 5.0
Beef &.Vegetables | '4;3
Creamed Beef 3.7
Barbecued Beef 5.3
Chicken, Rice & Gravy 2,7
Chicken‘& Gravy 3.3
Chicken Stew 3.0
"Chicken, Potatoes & Gravy 1.7
Chicken & Vegetables ” 3.7
Chicken Salad 3.3
BarBecued Chicken 3.7
Turkey, Rice &‘Gravy 3.0
Turkey & gravy 6.3
Turkey Stew _ 4.7
Turkey, Potatoes & Gravy » 5.0
Turkey & Vegetables 4.7
Turkey Salad 3.7

53

'Nine Point Hedonic Scale

4 Like mildly
3 -Neutral SRS

2 Dislike moderately

1 Dislike intensely

Meal Item
Tunév&,Ricé
Tuna & Potato
Tunabsalad
Tuna & Vegetables
Créamed_Tuna
Pork, Rice & Gravy

Pork Stew

Pork, Potatoes & Gravy

Pork & Gravy

Pork & Vegetables

Barbecued Pork

- Beef In Tomato Sauce

quk In Cheese Sauce
Pork In Tomato Sauée
Tuna In Tomato Sauce
Tuna gn Cheese Sauce
Beef In Cheese Sauce

Vegetables with Bacon
In Cheese

Chocolate Pudding

Chocolate Drink

Rating

1.3
4.0
3.0
2.7
4.0 .
4o
2.0
2.7
4.3
5.3
4.3
5.0
3.3
4.7
3.0
4,3

4.7
3.3
4.0

5.3



.~ Meal Item - Rating R Hea;l;___: it;emn SO q____gRatin ,
Barbeéued Turkey - 2 .7 L 'nutte:svcotch Pudding 3.7
Bu‘tt'erscbtch Drink S | 30 . Cream of Potato Soup - 7.0

Cream of Tomato Soup | . 4.0
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VlI;’ Intergteteticn ofistorggefStﬁdzxkeselte“.ﬂ';
A. ‘Micreﬁielogicalre'bf‘ T e '3lf“154“”’ﬁ'
| No significant growth petteres were observed This*lélan agreement with
our past experiences with these materials ‘in which we found ‘that” if the. meisture level
is held“at 5% or belew, 1itt1e~0rano~growth*eccurs=and“invsome‘eases aidecrease'ina'"-
viable ergaeisms is;obserVedi"”W 5 s . | '
| It should be neted_thetielthough'the methed-fer‘dete:mihlng ¢oliform
colonies éee chsnged frem'a’plate'te eftebe'methodgeftef‘evalestingfthereight week
ssmples of the turkey,-perk,xchicken; diced‘beef-JEashed~§otatoes, and milk solids
bars, checelate, vanilla, barbecue and temsto sheets, the results correspond in that
the counts were the lewest pessible for the method used. All»ef‘the remaininglproduets
were checked for celiferm colonies using the ‘tube method througbeut the stcrage stn&y
' The fipalmevaluation‘of>bscenicubes, tematescebes,aceicken gravyﬁeubes, e
home StY1evétavy cebes,'bstbecee'cebes endvticebsr*wesldene'afte;ﬁll'yeeksyinsteadlfw
of 13 weeks'in erder*te‘finish within-thereontrect~pet1ed;’_"
B, thsicsl o | |
R ‘Excessive dimensienal chsnges were: observed in three ef the bar 1tems‘u33
(diced beef ‘turkey and pork) The maximum change wes +3Z in width.;.All changes .-
were~increases; It sheuld be stressed thst the tnrkey and pork bar both gained 1/169
inch in length and width but becsuse the originel width was enly ene-half the: |
' original’ length, an identical change in length- and width resulted in a percentege
change twice as great for the width as for the length. -
‘ Eleven of the cubes showed dimensienal changes in excess ef 2% of the
erlginsl dimension. Some 1ncreased in size whlle ethers decreased. The vaceum'
psckaging in the flexlble“pouchee’was‘prebably’the cause of the size decreases
~noted in some items. | | |
| Ne problems vere encountered in pecking the items into the 7000 c¢
volume because of the dimensional chsegee neted and in fact a minimum of 33 meal

items (66 bars) c@mplete with cubes (110 may be packed in a bex 12 x 8.5 x4 inches.
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' Excessive fragmentation wasfooserxedoipythetdicedfpeeffonlg./vais was:
caused by overmixing of the-ingredieuts resulting in shreddiuguof3thegoeef and dis-
tribution‘of‘eicess beef fat which'hindered cohesien.;,

A number of the adjunct cubes became very hard and therefore difficult .
to break up before rehydration was: attempted. This problem is‘discussed in the sec~ .
tion "Effects of Vacuum Packaging versus'Atmospheric Packaging,ianlexible Pouches on.
Food Adjunct: Cubes. - ,. | | |

C. -Organoleptic- .

On the whole‘mostoitems;were in goodiconditionﬂafter,the'13 week storage
period. Some,items~darkened§.others‘had some\noticeable.flaVOr‘loss-(all,items‘probq:
ably lost or changed‘flauorfto some extent) andvothers‘became;very hard., All of the:
above undesirable characterlstics could either be - eliminated or lessened so -as not to«
be objectionable by.formulation changes. As stated before, the hardening of many of
the Cubes .was.: due to their being packed :in the flexible pouches under a vacuum.

Of the 45 mealmitems;which.were evaluated by a;pane1~after-13 weeks -
storage only 7 items or 15.6% received a rating lower than 3 (neither like uor’dis.
1ike):on~a'9 point hedonicxscale,':The.lowest value‘was 1;3,~the highest 7. Using
the 5?neutra1‘9~point‘hedonic scale, . eight items.orw17;8%freceived a rating lower
than. 5. Theulowest value Waﬁﬁ3f5§;the highest 7.1, The tatingscare,good_consider-,
ing»the storage COnditions and in"addition, @he:itemsthd not been,optimized,for
flavor but rather formulatedito meet the caloric; volume andtphysical requirements . .
of the contract. !

VIII. Effect of Vacuum Packaging as ngosed to Atmosgheric Packaging,in Flexible -
Pouches on Food ‘Adjunct. Cubes

P————— o s iy e el e

We found that :some of ‘the food adJunct cubes - became very hard. or. 1mposs1b1e ‘
to crush between the thumb and forefinger after two weeks storage at 100°F. when
packed in flexible laminated foil-pouches under‘a vacuum. - The cubeswmust,be crushed

to facilitate rehydration. . . .:

We decided to,finﬂ_out;ifjsubstitutiugia;pﬁegeiatinizedfstarchjfor,thefﬂgffn\’

matrix would alleviate the problem. The fbllowing»cubes were‘manufactured with the
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starch completely replacing the matrixi chocolaté, onion, mayonnaise, *cheese and

white sauce. Half of each type was packaged under vacuum in the flexible pouches,

the other half in air in thers%mé?ﬁ;pé of pouches. In addition, the following cubes
made from the By formulations were packaéed in the.éouchéé with’ no- vacuum: chocolate,
onion, white sauce and butterscotch to determine if use of the vacuum was primarily’
responsible for the hardening observed in those in the storage ‘study.

All of ‘the samples were-placed in a temperature controlled oven set at-

100°F. and observed after 2 weeks, 4 weeks, etc.

The following results were obtained.

TABLE VII¥
CRUSHABILITY
2 wks 4 wks A 8 wks .
Item Air . Vac Air Vac CAir | - Vac
Staf;h Formulations
Chocolate good good good ~good good good
Onion good good good hard good. hard
Mayonnaise good good good good “good good
White sauce good difficult | good good good good
Cheese good good | very easy ’ ’ very. easy| good -
B2 Formulation
Chocolate good good good.
Onion hard fair fair
White sauce very hard very hard very hard
Butterscotch good fair good

By comparing the above results and those of the storage study, it can .be . .
seen that both formulation and packaging were factors in causing the excessive
hardness of some cubes. Formulations will have to be adjusted to yieid cubes which

will remain crushable to facilitate rehydration.

IX. Nutritional Values of Ingredients

The nutritional values used to calculate the caloric content of the bars

and foed adjuncts are given in Table VIII.

*Starch replaced 60% of Cheese Tang.
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TABLE VIII o
NUTRITIONAL VALUES OF INGREDIENTS USED

“Ingredient _
- *Beef, diced 3/8", Wilson & Co.

“*Beef, ground 3/16", Wilson & Co.
*Chicken, diced 3/8", Wilson & Co.
*Turkey, diced 3/8", Wilson & Cp('
#Pork, diced 3/8", Wilson & Co.
*Tuna, pcs. | |

°Matrix Bp

°Matrix A3

*Rice F.D.,'Calif.vVeg. Concentratés
*Corn F.D.,“Calif; Veg.‘éénéentrates‘
*Peas F.D., Caiifl Veg. Concentrétés

oBrown Gravy Mix,’Pillsbury ‘
7Hbme Style Gravy, Pillsbury
'echicken Gfa&y Mix, fillsbury
*Sugar

*Corn Syrup Solids

°Sour’Cream Mashgd Potato Mix, Pillsbury
#Milk Solids, Red Owl it
*Dry Mustard, Durkee |

gDried Egg Yolk

*Cocoa

#0Onion Pcs. & Powder

*Starch

*Cheese Tang, Kraft (both)

*Bacon Bits; Wilson

*Tomato Powder

*Smoked Yeast

 Ca1culatedLA

Kical/gm
46
5.3
4.9
5.1
5.8
41
6.3
4.9
3.95
3.5

3.8

2.8

2.8
3{38f
3.85

3.4

5.0

3.6
4.1

6.6
2,95

3.5
3.7

5.8
6.1
»3.5

3.1

-%'Prbtein

- 85.

72,
811

‘ 76
61,

96.5

- % Fat °
14.5
29.2
18.4
23.5
38.

2,8



_Caicdlagéd,

Ingredient = K cal/gm % Protein - % Fat
*Durkex 500 0il, The Durkee-Co;“ R ‘ 8.8
ZGelatin (Knox) ' R : 4.0
cSqdium Caseinate (Land-O-Lakes) o ﬁfi o 4.2
ZCoffeemate (Tbé Carnation Co.) - o 5.9

*Calculated from data contalned in ”Composition of Foods", Agriculture Handbook No 8
Unlted States Department of Agriculture, Rev 1963 :

cLand 0'Lakes Technical Bulletln No. 101,

Values obtained from the manufacturer.-‘

2Label value.
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- X. Label Declarations of Cdmmércially Avaijilable Proprietary Ingredients
The label declaration of commercially available proprietary ingredients is

given in Table IX.

TABLE IX

LABEL DE@%ARATION OF COMMERCIALLY AVAILABLE.PROPRIETARY INGREDIENTS

1. Mashed Potato Mix, Sour Cream with Bleu Cheese
i The Pillsbury Company - : '

Potato flakes, sour cream solids, dehydrated Bleu Cheese,
vegetable greens,; sodium phosphates, monoglycerides, citric
acid, and artificial flavor. Potato flakes and sour cream
solids preserved with sodium su1f1tes, BHA, BHT and propyl
gallate. :

2. Home Style Gravy Mix
The Pillsbury Company

Modified food starch, hydrolyzed plant proteins, bleached
flour, corn syrup solids, salt, monosodium glutamate, dried
onions, vegetable shortening with mono- and diglycerides,
flavoring, spices, and caramel coloring.

"3.  Chicken Gravy Mix
The Pillsbury Company:

Modified food starch, dehydrated chicken chunks with BHA per-
servative, hydrolyzed plant protein. bleached flour, corn
syrup solids, salt, monosadium glutamate, vegetable shortenlng
with mono- and diglycerides, ar;ificial coloring and flavorlng

4. Brown Gravy Mix
The Pillsbury Company

Modified food starch, hydrolyzed plant proteins, bleached flour,
salt, corn syrup solids, dried onions, monosodium glutamate,
vegetable shortening with mono- and diglycerides, citrlc acid,
flavoring, spices and caramel coloring.

5. Coffee~mate
- The Carnation Co.

Corn syrup solids, vegetable fat, sodium caseinate, dipotassium
phosphate;, emulsifier, sodium silico-aluminate, artificial flavor
and art1f1c1a1 colors. ,

Use of the above materials does not constitute ap official endorsement or approval.
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XI. Comments

The four{packeqwunitshsent to ;ﬁe U,s. Army Natick Laboratories for their
evaluation contained 66 bars (enough for 33 meal items) agqyllpicubgs in a volume
12" x 8.5" x 4". This more than fulfilled the ;gquirements:oguthe contract as it
called for 30 meg;hite?s'in_a‘7000 cc volume. A container withithg above interior
dimensiéns contains approximately 6,700 cc.

In packing the units for evaluation, it was neceésary to use a packaging
material on the different varieties of bars and cubes to prevent odor,'flavor and
- fat transfer. Also the milk sdlids bar and riée bar were 19/32" and 25/32" thick
respectively. Theée two féctors prevented us from packing the units as full as
‘desired. |

If all bars seleéted were‘1/2 inch or less in thickness and no packaging
material were used, a maximum of 86 bafs (43 meal items) and 152 cubes could be
packed in one unit with dimensiéns of 12" x 8.5" x.4". Approximately 3.2 cubes
should be allowed per meal item, consistent with space available, to permit some

variation from the given menu in adjuncts used per meal item.

XI1. Areas of Future Work

Future work on this system should include flavor,voptimization, improving
rehydration after extended storage, prevention of hardening of the components and -
evaluation of a low volume non-toxic, vapor barrier, easily removable packaging

material.

XIIE. Summary
The results of the study indicate that the concept of a compacted stable
feeding system with ratio of 2.57 calories per cc is defini;ely possible and that
a ratio as high as 3.5 calotieb»is feasible.
The components afe physicaily and microbiologically stablé and organoiepw
tically acceptable for a period of at least 13 weeks when stored at 100°F. in foil

pouches, some of which were under a vacuum.. From a system comprised of 10 bars
61 ' ‘



v and 12 adjuncts, 45 different meal itemsvmay be prepared, each meal item yielding
approximately 600 calories.

‘ ‘The system should be optimized by imﬁroving flavor, rehydration charac=
teristics and development ofba'suitable‘packagihg material or coating to separate

the various components.
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