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FORTIORD

In the development of operational feediag systews it (s
tecoming increasingly important for fogistic advantages to effect
a reduction in food volume corresponding te the decrease in weight
achieved by dehydration, Such a reduction in voluwe becomes a
virtual necessity in the design of specialized ratiors for the soldier
whe must carry on his person his entire food supply for extendad
periods in which resupply is not feasible.

Considerable research effort has been expended in the area of
fabricated food bars designed for direct consumpiien or for
rehydration to yield familiar food items. Many foods are polymeric
in nature and therefore capable, under suitabliz condftions, of
retaining an elastic memory after dehydration and rompression.
Techniques hive been devised for compressing dehydrated vegetables
(peas) and shrimp which expand to their original form when rehy-
drated, This investigation seeks the development of techniques
for compressing and dehydrating bread and other bakery products
which can be rapidly reconstituted to products closely approximating
the original form.

The investigation described in this report was conducted by
the “entral Research lLaboratories of the General Foods Corporationm,
Tarrytown, New York, under contract number DA19-129-AMC~142(N).

Mr. C. &, Kennedy served as Official Investigator and Mr. C. E.
Flynn, Mr. J. J. Mancuso, Mr. A. G. Bonagura, and Mr. R. M. Sorge
were collaborators.

The Project Officer for the U. S, Army Natick Labs was
Dr. D. E. Westcott and the Alternate Project Officer was Mr. 0. E.
Mason, both of the Plan: Preducts Braseh, PFeod Division.

FERDINAND P, MEWNRLICH, PhD
Director
Pood Division

APPROVED:
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Commanding
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ABSTRACT

This final report describes a process by which full moisture
baked goods can be freeze compressed and freeze dried. The compressed
dry form is immersed in water to rehydrate and expand to resemble the
fresh counterpart. Successful application was made to sliced white
bread, sponge cake, devil's food cake and waffles., Sliceable jelly and
peanut butter were formulated which were combined with the prior
processed compressed bread to make complete compressed sandwiches.
Difference testing of compressed bread indicated similarity to a
control bread with respect to appearance and flavor with texture of the
experimental classified as being slightly moist, Storage testing of
the various compressed prototypes was conducted at 70°F., under cycling
conditions of 0°F. to 70°F. and at 100°F. No appreciable change was
noted at the 70°F. and cycling storage conditions for periods up to
six months. Deterioration did occur at 100°F. which requires further
investigation.
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e is che (inal vepert of Chage 11 of thir reveareci project
dizeztad £ rtne development of grzbie baked goadr such as bread,
capawiches, cakes, and wvatffles vhich can be stored for extended
geviods §n a enliapsed state and then veadlly rehydrate and expend
te vield nrgannleptically acceptable final products.

rearese wis Ldengifind to frecze compress at full moisture
cantoenl crustiexs coxeaprcial breasd slices to one-third their
ariginal thicknrse, The cnepressed frozen rlices were success-
rutiv frewre (riecd and the compressed dimension maintained in
the drv form. ebvarzcian and expansion of the compressed bread form
ip achicvad hy zipping it in water and alloving the xoistened slice
to stand sbout five minvtes, The rehydrated brcad slice has » dry
resilient crumb resembling the fresh bread counterpart.

The frecieé compression « fregze drying precess was also
soplisd successfully to sponge vake, devil's food czke and
waffles. Tue to their vacying structurss ag compared to bread,
change vas required vwith respect to the length of dip tiwe in
wiater to achieve satisfsctorv rcehvdration and expansion
alarscteristics.

Best Available Cor
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Compressed bread slices were subjected to difference testing. Generally,
it vas found that the experimental bread rated well with respect to
appearance and flavor. Texture differences were noted, however, with the
experimental dbread being identirfied as more mcist and heevier to the touch.
Yo data is available with respect to &cceptance. It is believed that
acceptance data should be obtained under some form of field use.

A formulation and technique was identified to prepare jelly and ,.anut
butter sandvich fillings in a loaf form. The loaf can be sliced in a manner
similar to processed cheeses and provides a filling for compressed sandwich use.

Prepared compressed jelly and peanut butter sandwiches were made by
placing the sliced sandwich fillings between compressed bread slices.
Satisfactory rehydration and expansion was achieved by dipping the entire
compressed sandwich form in excess water.

Storage testing of the various compressed protoiypes was conducted
at TO'F., under cycling conditions of O°F. to TO°F. and at 100°F., No
appreciable change vas noted at the TO°F. and cycling conditions for
periods up to six months. Deterioration at 100°F. of the compressed
bread and sandwich forms was noted which requires further investigation.

Research work completed under Phase II satisfies the objectives

defined in the specifications. No further exploratory or developmental
effort is scheduled,

(2)



INTRODUCTION

This is the final report of Fhase 11 of the research program
whose primary objective was the development of a stable bread type
product which can be stored for extended perinds in a collapeed state.

buring the Phase [ investigation (8 July 1963 - 7 July 1964) it
vas established that when baked bread slices were autoclaved prior to
dehydration and compression they could be rehydrated by dipping for
three seconds in excess water.

After standing for a period of 10 minutes the bread slices were
noted to have recovered to their normal dimensions. In this work,
however, two major deficiencier were nnted. The dry compressed
bread slice form did not reatain the 4w compression dimengsion but rather
expanded during final drying to approximately 7 to 9mm. The rehydrated
bread slice form was found to absord too much water upon rehydratioa
vielding a somewat soggy bread texture.

In the first report period of Phase 11 attempts to correct these
deficiencies vere made. This work screened se'oral gpproaches and
resulted in the development of a new comprassion and diying process
to achieve the compressed-dehydrated bresd tlice form. The process
desiunated as the Phase 11 (=28°F ) process resulted !n @ compressed-
dehvdrated crustless bread slice which maintained the ¢« thickness.
' rehydration by dipping in water for 6 seconds and allowing the
hydrated slice to eauilibrate at room tewmperature for 5.10 minutes
2 fully expanded slice having a resilient urumb resembling the fresh
bread was obtained. 1f the crust was left on the slice prior to
processing, the compression and the rehyiretion of the crumd was the
same but the crust portion remained hard and not fully hydrated.

Research effort completed during the second reporting period of
Phase 11 was concerned in part with experiments towsrd making the
Phase 1] prozess for compressed-dehydrated bread more concise and
simple. This work resulted in the selection of conditioning and
compression temperatuces which are as clese tegether ag pessible.
The wodified process was designated as the Phase II (0 F.) process.

Compressed bread slices after rehydration and expansion were
subjected to differsnce testing. In general the experimental dread was
favorably accepted om the basis of flavor and appearance, but
deterwined to be less acceptable on a texture scale.

A formulation and technique was identified to prepare jelly
and peanut butter sandwich fillings in a loat form. The leaf can be
sliced in a manner similsr to processed cheese and prevides a filling
for compressed sandwich use.

(&)
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Preparea compressed jeily and peanut butter sandwiches were made by
placing the sliced sandwich fillings between compressed slices. Satisfactory
rehydration and expansion was achieved by dipping the entire compressed
sandvich form in excess water,

Research was also initiated during the second reporting period toward
screening verious cake structures to determine suitability for compression,
dehydration and subsequent rehydration. This work which continued into
the final reporting period resulted in the selection of sponge cake and
devil's food cake structures for intensive exploration.

Work toward the compression and dehydration of the waffle form was
initiated during the finel period. This work resulted in the successful
application to waffles of the processing steps which were defined earlier
for bread and ceke slices.

During the course of the exploratory work as acceptable product
prototypes were mhde storage tests were initiated. Product was packaged
in individual pouches under varying degrees of vacuum and placed at TO°F.,
under cycling conditions of O°F. to TO°F. ard at 100°F. Results of these
storage tests are conteined in the sections of this report detailing the
exploratory work conducted on each prototype.

(%)



RESULTS AND DISCUSSION

During the Phase I investigation it was found that autoclsving bread &t
10 psig for ter zinutes was a very premising means of firming the bread
structure. When brend which wos baked at the General Foods Technical Center
was autoclaved, dried in a forced air oven to 13 - 15% moisture, compressed
to UMM between plaies at room tempersture and further dried to 8 - 10%
moisture in a forced air oven, it could be rehydrated and expanded by dip-
ping in water for 3 seconds. This procedure is identified as the Phase 1
process in this report (See Appendix). However, two deficiencies were noted:
(1) the rehydrated bread absorbed too much weter yielding s somevhat soggy
bread texture and (2) the compressed bread would expand from 4M to approxi-
mately T to 9MM during the final drying step.

The wvork done during Phase I1 was directed at correcting these defi-
ciencies. In addition, the compressed - dehydrated bread was used to pre-
pare compressed sandwiches which expand to normal size upon rehydration.
Two compressed - dehydrated cake types as well as waffles which expand
upon rehydration and arz organoleptically acceptable were also explored.

I. Phase I - Procedure Modifications

When the data obtained on the Phase I Process was examined, at least
three possible means of correcting the above-mentioned hydration and expan-
sion deficiencies were noted. Thcse areas of investigation w re: 1) modifi-
cation of the bread formula, 2) applying coatings to the bread slices and
3) modification of the dehydration and compression process.

The vwork done in these areas are reported below:

A, Effect of Formulation Modifications

The effe~t of some ingredient variations of the standard bread
formula (Sce Appendix) was examined in conjunction with the comprescion and
rehydration process of Phase I as outlined above. In one modification the
Carrageenan, Seakem Type T was omitted and in another it was replaced with
sodium alginate 100 cps. In addition, Vital Wheat Gluten-Pro 80%, wes
added to the above modifications at the rate of 5% based on flour weight.
None of these modifications had any significant beneficial effect on control-
ling the soggy texture of the rehydrated bread. Hovever, the modifications
caused varying volume and textural differences in the freshly baked loaves.
York vhich wvas done in this area while limited, did not appear to hold promise
of achieving the improvements desired. Accordingly, this approach was not
pursued further and the other approsches were investigated.

B. Effect of Coatings

Since the problem associated with the rehydrated bread was one of
moisture sbsorption, several ingredients were sprayed on the standard bread
slices at various steps in the process to alter the rate of moisture absorp-
tion. The material sprayed at the rate of 0.2 gm and 0.l gms per slice were:

*vital Wheat Gluten-Pro 80, Hurron Milling, Over 80% proiein, less than 12%
moisture.

(5)
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a 6p solution of gelatin, a 2% solution of sodium alginate 100 cps.,
glycerine, ilesson 0il and Myvacet 9-40. The slices wvere sprayed at the
following steps in the Phase I process: (1) jprior to autoclaving, (2) prior
to the initial air drying step, (3) prior to compression and (4) after the
final air drying step.

Thece sanmple~ on rehydration by dipping in wvater for 3 seconds and
equilibrating for 10 minutes at room temperature showed no cignificant
difference over stando.d untreatcd slices.

This effort indicated thet cltering ithe woicture «bsorp:ion charecter-
isties of compressed breed by che cpplicetion of coatings vould be a nujor
tash. Dbuch variation in the senerzl wualiity of luborecory buhed breeod
wvas noted, particularly in the crumb susucture. The crwh wos seneceily
coarse and open with numerous boles in the bread clice.  Lveb varituinu
will ctuse differcncos in moisturs penetration which wvould be diffieult, if
not impossible, to control by the application of coatings. /iceordingly,
this spproach was abandoned in order to concentrate on en evaluation i nro-
cess modification es a means of achicving improvements in the texiurc ol ihe
rehydrated compressed bread slice.

C. Phase I - Process Modification

In order to conirol water sboorption end to find woysc of preveniing

the slices {rom ciponding cfter compressinn, the compression and debydration
processing sicps were investigated.

1. Corpression

It wvas noted thet if a slice of bread, vither cutoclaved or not
autoclaved, was pressed betvecen freezing plates il could be comprecsed and
meintained in o compressed [rozen form. If the frozen comprcssed bread slice
vas allowed to thuw ai room temperature it would cxpand to its original thicl-
ness end texture. This indicated that it was pocsidble to compress bread at
its original moisturc content without permanently altering its structlure.

2. Dehydration

The compression technique mentioned cbove (hercafter termed freene
comprussion) resulted in a frozen slice of comprcsced bread. Therefore, o
method of dehydration which would vllow the slice to remain frozen while being
dried had to be used. The technigue which appeared mc t appropriate was
frceze drying. Freeze drying also has the advantage ol being a mild form of
drying and provides & minimum tendency to alier the struc.ure of the slice.

II. Initliel Frecze Compression and Drying Experiments

To evalvate the effect of freeze comprescing and freeze drying bread slices
the folloving wes donc:

A. Freeze Compreesion Process - Standard Bread

Laboratory buked standord bread slices 12MM thick were autoclaved for

(€)
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ten minutes at 10 psig, wroapped in aluminum foil and conditioned overnight

at 15°F., 35°F., 50°F. and TO°F. The conditioned slices were ithen compresscd
to W3 in -30°F. and O°F. constuni temperature rooms ucsing a Coiver Press &nd
plates vhich were equilibrated at the appropricte tomperatures. The frozen,
comprecsed slices were then freeze dried in a smell laboratory type frceze
dryer unit.

The resulting dry compressed bread slices vere evaluated by dipping thom
in vater for threc seconds followed by standing ot room temperaturc for 10
minutes. ILvaluation or the slices indicated thal insufficicnt moisture had
been absorbed and accordingly duplicate bread slices werc dipped for 6 seconds
and alloved to stand 10 minutes. Rehydrated samples were evalvated for general
texture qualities, and results are shown below in Toble I.

TABLE T

Results of Initial Freeze Compression Experiments - Stendard Breed

Processing Conditions Rehydration
Conditioning Plate Tempera- Thickness After
Temperature ture Drying

°F. °F. MM Comments

15 -30 8 Not 'niformly hydrated - vhere
fully hydrated the crumb was
dry and resilient.

35 -30 8 Uniformly and fully hydrated to
a dry resilient crumb. Crust
not fully nydrated.

50 -3 6 Poor hydration.

T0 «30 L Pour hydration.

15 0 6 Not uniformly hydrated - vhere
hydrated expanded to 1OdM and
wag slightly soggy.

35 0 T Not uniformly hydrated - vherc
hyv ted expanded fully and was
sli;htly soggy.

50 0 6 " Uniformly and fully hydrated to
& 3lightly soggy texture.

T0 0 L Poor hydration.

(1)
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It can be seen from the data that overnight conditioning at 35°F,
and compression at ~30°F. resulted in bread slices which exhibited the
most satisfactcry rehydration. The rehydrated bread slice becetme fully
hydrated in the crumb area to a dry resilient texture which approximated
that of fresb bread. The crust portion hydrated at the surface only with
+he inner sections remaining crisp and dry. The oversll quality wes
! considered very promising, indicating that explorstory work should
continue with the freeze compression process. The final thickness of
e the dry bread slice form was generally greater than 4MM., The freeze
s dryer used was not equipped with refrigerated plates thereby causing
the slices to thaw slightly and expand during drying. It was
anticipated that with proper freeze drying technique expansion would be
eliminated.

B. Freeze Compression Process - Various Bread Types

The freeze compression process was applied to the following
bread types: 1) Phase I standard bread, 2) Phase I standard bread
formula which was modifie( by adding Vital Wheat Gluten-Pro 80 at the
rate of 5% besed on the flour weight. During the Phase I program this
bread was preferred for compression, 3) Bond Puliman - a commercially
prepared uniformly baked loaf o. moderate soft texture prepared by
a standard baking process and 4) Finast Pullman - a commercially prepared
loaf of very uniform soft texture prepared by & brew-ferment continuous
bread process. The commercial bread was processed because of the large
variation in laboratory baked bread and to detemine if commercial bread
would have improved rehydration characteristics, particularly in the
crust aree,

Twelve millimeter thick slices of these breads were autoclaved
at 10 psig for 10 minutes, wrapped in sluminum foil and conditioned
overnight at 35°7. The conditioned slices were freeze compressed at
-30°F. to 4UMM aud freeze dried.

Guided by the earlier results a rehydration time of 6 seconds in
water was selected for the standard bread, Bond Pullman and Finast
Pullman, Eveluation of the standard bread modified with Vital Wheat
Gluten indicated that a longer rehydration time was required and
subsequently a 9 second d4ip was selected. The evaluation of the general
texture qualities of these rehydrated samples are rejp rted in Table II,
which follows,

(8)
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TABLE II

——— are—

Results of Initial Freeze Compression Experiments
Various s of Bread

Rehydretion
Thickness of TLength of
Dehydrated Slice Dip
Bread Sample () (sec.) Comments
Standard 8 6 Mully hydrated dry crumb.

Crust nou fully hydrated.

Standerd

wvith added

Wheat Gluten b to 6 9 Similar to standerd loaf, but
not hydrated in crumb area
approximately 1 inch from the
upper crust,

Bond Pullman 6 6 Fully expanded slightly soggy crumb.
Crust not fully hydrated.

Pinast Pullman 8 6 Fully hydreted slightly soggy

crumb. Crust not fully hydrated,
but best of series.

(9)
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This work indicated that commercial breads as vell as laboretory baked
breads appear satisfactory for processing by the frecze compression technique.
It was also believed that the uniform texture of the commercial bread might
have a beneficiel effect on the overall hydration characteristics of the pro-
cessed compressed oread. Generally, it was observed thet the crumb portion
of the commercial breads were more uniformly hydrated and of better texture.
Lack of crust hydration was a problem consistent throughout the series.
Generally, hovwever, the commercial breads indicated better performance with
respezt to hydration in the crust area with the Finast Pullmen showing the
largest degree of rehydration.

I1I. Eocuipment Refinement for the Freeze Compression Process

The preliminary results of the freeze compression technicue demonsirated
the feasibility of the process. This work also suggesied scveral process
modifications which would lead to better control of the operation.

These modifications are explained below:

A. Compression-Free~ing Plates for Carver Press

To alleviate th- roblems associated with compressing the bread
slices in a -30°F. room and to have beiter control of tcmperature ¢ sei of
plates vere designed for the Carver Press. (See Appendix - Pictures XVII
and XVIII). These plates can be charged with dry icc and stabilize at a
terperature of about -28°F.

The plates are slso so designed that they can be maintained at sny
desired temperature by circulating a pure ethylene glycol solution through
them vhich will maintain selected experimental temperatures.

B. Frceze Dryer

As the freeze dryer previously used did not meintain the Lread slices
in a frozen form during dehydration, thereby allowing them to expand, a more
efficient dryer was secured. The one selected was a Stokes Model ;200hLx3
freeze dryer vhich was equipped with refrigerated plates. These plates helped
the bread to remain frozen while the vacuum was teing drawn in the chaumber.

IV. Freeze Compression of Bond Pullmen Bread

Work done in Section IIB showed that Bond bread { re sotisfactory rehydra-
tion results. RFurther, since it is readily available .- vas decided to use
this bread for further experimentation. This work includ~s the effect of
conditioning temperature and the effect of crust removal.

A. Effect of Conditioning Temperature Prior to Compression

The initial freeze-compression work reported in Section II indicated
that the compression temperature had an effect on the texture of the rehydrate
standard bread slices. To determine if this effect still held for the Bond
Bread processed using the modified cquipment the following was carried out:

(10)
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Twelve millimeter Bond bree¢d slices were sutoclaved at 10 psig for
10 minutes, vrapped in aluminum foil, conditioned overnight at 0°F., 15°F.,
35°F. and at rocm temperature.

The conditioned slices were freeze-compressed to 4MM between the
platcs charged with dry ice and then freeze dried in the Stokes unit to

about 10 - 11% moistuve. Bread slices were rehydrated and evaluated with
resuvlts shown in Table III below.

TABLE III

liffect of Conditioning Temperature Prior
to Comprcssion of Bond Pullman Bread

Conditioning Thickaess
Temperature After Drying

°F. MM Rehydration¥
0 6 Fully hydrated slightly soggy crumb. Crus*
almost fully hydrated.
15 5 Fully hydrated, dry firm crumb. Crust not
fully hydrated.
35 L Similar to 15°F. conditioned sample.
Room Temp. Y Poor hydration,

* Dipped in excess water for 6 seconds and left at room temperature for 10 minutes.

Data in Teble III confirm what was determined in Section 1IA wherc
the standard dbread vas evaluated over the same range of conditioning temperature.
It appears that a conditioning temperature of 15°F. to 35°F. yields the best
crumb texture and this range of temperature will require further exploration to
determine the optimum conditioning requirements for this process.

It is interesting to note that the crust of the O°F. conditioned sampl.
vas almost fully hydrated. It is believed that this is due to the fact that the
crust shattered on compression, thereby providing channels for water entry into
the crust. This approach, of providing channels for water entry was explored
further and is reported below.

B. Crust Rehydration

A problem associated with the freeze compression technique is the
failure of the crust to rehydrate. This failure is due to the inability of
the water to penetrate to the inner portions of the compressed crust area.

The work done above where the bread was conditinned to O°F. prior to com-
pressica indicated that if channels vere provided for water en.ry the crust
does 'ydrate. In an effort to improve crust rehydration such modifications as

(11)
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making lateral cuts into the crust at approximetely 1/8" interval or
placing 1/8" holes into the crust and adjacent crumb were attempted. It

vas also determined that if the crust is dipped in water prior to the freeze
compression some shattering of the crust is noted on compression (due to the
expansion of the ice formed). LEach of these approaches was evaluated and no
significant improvement in crust hydration was noted.

j
1
1

As these approaches did not sppear fruitful an obvious thing to do
was to remove the crust. Subsecguently, samples of crustless Bond Pullman
bread were processed by ccmpressing the autoclaved and conditioned slices
between plates charged with dry ice (as described in Section V). When these
were shown to representatives of the Natick Laboratories, at a meeting held
at the Technical Center on January 1k, 1965, it was decided that they per-
formed satisfactorily. Ve were instructed at that time to direct attention
to the other objectives of the project and not attempt to modify the hydra-
tion characteristics of the compressed dehydrated crust.

V. Phase I (-2§°F.) Process - Freeze Corpression

Based on the work reported above the following process was standardized
and designated as the Phase II (-28°F.) process:

Twelve millimeter thick brea” slices are autoclaved at 10 psig for 10
minutes, wrapped in aluminum fo. and conditioned overnight at 35°F. The
conditioned slices at their full moisture content are compressed to 4MM
between plates charged with dry ice. On compression the slices are frozen
and then freeze dried to 10% moisture.

VI. Comparison of Dehydrated Compressed Bread Prepared by the Phase I and
Phase II (-28°F.) Process

In order to demonstrate the advantages and disadvantages associated with
the Phase I and Phase II (-28°F.) processes for the dehydration and comprcssion
of bread slices the following was done.

Four bread types were processed by the two processes. The breads pro-
cessed verc (1) Standerd, (2) Standerd modified by adding vital wheat gluien
at the rate of 5% of the flour (3) Bond Pullmen and (4) Finast Pullmon. In
addition, Bond Pullman bread was procecsed utilizing the Phase I (-28°F.)
process after its crust wac removed.

The prepared dehydrsted comprecced bread slices w. : evalusted as fnllows:

a) The breads prepared by the Phase I process at a dchydrated moisturc
content of ¢ - 10% were dipped in T2°F. weter for 3 seconds, cnd ploced on cn
elevcted vire mesh sereen to stond for 10 minutes. The moisture content ol
~ these samples was obtained by placing the cntiire slice in 3 vecuum oven ci
158°F, for 18 hours.

b) 8ime procedure as for (a) e:cept the moisiure content of the ciumb
and crust orca wogs obtained seporatcly. JLfier che bread clicec vere hydreved
the arec approximetely 3/8" from the cdge woc wcmoved ond considered as the
erust area. The remeining poriion wes concidered the crurb erce.

o (12)
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c) The bread slices prepared by the Phase II (-28°F.) Process
were dipped in T2°F. water for 6 seconds and handled as in (u) and
() above.

d) The hydrated aslices were evaluated as to general expansion
and texture qualities,

e) Photographs were taken of each bresd type showing both a top
view and angle view of the fresh unprocessed bread slice, the compressed-
dehydrated form and the final rehydrated bread slice.

"he date obtained is tabulated in Tables IV and V. In addition,
Pictures I through VI are included vhich show the effect of rehydrating
the compressed-dehydrated standard bread and the Bond Pullman, with
and without crust. These have been selected because they are considered
typical of what is obtained when laboratory and commercially beked
breads are processed.

(13)
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- Top View
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Picture II

Angle View
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Picture III

Top View
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Process
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Picture IV

Angle View
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Examination of Tables IV and V and Pictures I through VI show that the
dehydrated form obtained by the Phase II (-28°F.) Process is more uniform
and fully compressed than that obtained using the Phase I Process. Upon
rehydration the Phase II (-28°F.) Process bread slices are lower in
moisture content than bread processed by the Phaese I technique. This
substantiates that the Phase II (-28°F.) processed bread has a wider
tolerance to dipping time,since they were dipped for 6 seconds instead
of 3 seconds and still have & more resilient dry crumb quality.

The data further indicates the relatively poor hydration characteristics
of the crust area. Moicture esnalyses of the crust portion versus the crumb
area indicate 10 to 20 per cent less moisture absorption.

Pictures V and VI and Table V indicate that when the crust is
renoved from Bond Pullman & uniform fully rehydrated bread slice is
obtained. The absence of crust permits full expansion in all directions
thereby eliminating the rise of crumb as was shown in the earlier pictures.

VII. Storage Testing of Phase II (-28°F,) Processed Crustless Bond Bread

To determine if the Phase II (-28°F.) processed crustless Bond bread
would show any adverse effects with time, a storage test was initiated.
The test was performed as follows:

Crustless Bond bread slices were processed to the dry compressed
form following the Phase II (-28°F.) Process described in Section V.
Samples were vacuum packed in pouches consisting of cellophane/ polyethylene/
.00035 foil/polyethylene (130C-TP-35F-30P). The packaged samples were
placed in conditioned storage rooms maintained at TO°F. and 100°F.
Additional samples were cycled three times a week between O°F. and TO°F.

The samples were evaluated for texture and appearence on a monthly
basis for a period of six months., In addition, representative samples were

examineC bacteriologically prior to initiating the storage test as well
as at its termination,

Table VI summarizes th2 monthly evalua’.on of these samples. The
bacteriological results vhich are tabulated below indicate that the bread
remained in excellent condition throughout the storage period.

Storage Condition
6 Mo. @ 6 Mo, @ 6 Mo. Cycled

Zero Time TO°F, 100°F, TO°F. - O°F.
Standard Plate Count <10 <10 <10 <10
Thermophils <10 <10 <10 <10
Coliforme <10 <10 <10 <10
Mold <10 <10 <10 <10
Yeast <10 <10 <10 <10
Staphylococel none detected none detected none detected none detected
Fecal Enterococci none detected none detected none detected rone detected
HStreptococci none detected none detected none detected none detected
(29)
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In addition to the texture and appearance as reported in Table VI,
the storage samples were also evaluated organoleptically. All samples
had no off-flavors and were considered acceptable from a flavor aspect.

As can be seen from Teble VI, the samples stcred under TO°F. end
cycling conditions were acceptable up to the six month storage evaluation.
Gamples stored at 100°F, for twc months were, however, substandard in
appearance and texture on rehydration. It was believed that this may be
due to (1) bread formula, (2) too high & compression force in packege
at 28 inches vacuum which maey cause plasticization at elevated temperature,
or (3) presence of oxygen in the stored package. Since commercial white
bread was used there was no opportunity at this time to¢ :xplore formila
variation. Additionsl storage studies were initiated, however, to check
the remeining rossibilities. Compressed bread samples were packaged under
20 inches vacuum in an effort to limit plasticization and in addition
were flushed with nitrogen befure sealing to exclude oxygen.

The results of this supplementary test were similar to those initislly
obtained at 100°F. After four months in storage the rehydrated slices
were slightly tan in color and weie fully hydrated and expanded to about
10MM to & very dry resilient crumb. This indicates that the adverse
effects are probably due to the effect of tempersture. It is believed
that adjustments in the bread fcrmula in which & reduced sugar level is
used will reduce the browning reaction. No baking and storage experimentation
was conducted, however, to substantiate this belief.

VIII. Phase II (-28°F.) - Process Modifications

In the Phase II (-28°F.) Process the bread slice is conditioned at
35°F, and compressed at -206°F. The large difference between these
temperatures offered some degree of uncertainty as to the exact temperature
of the slice during the compression procedure and also if we have
reproducibility from slice to slice. In an attempt to investigate
temperature effects, to better control the processing conditions as well
as to simplify the process, if possible, the following was done:

A, Determine the temperature at vhich the bread slice will freeze
and remain compressed.

B, Determine the conditioning temperature closest to the s.lected
compression tempersture which will still yield an acceptable finished
product,

C. Determine if wrapping of bread slices prior to being conditioned
is required.

(22)
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A, Freezing Point of Bread on Compression

To determine a single temperature at which fresh non-autoclaved bread
can be conditioned eand compressed which will in addition maintain the
compressed thickness, the compression plates described in Section III A
were connected to a Carrier Compressor fitted with a variable thermostat
and a punp 10 circulate ethylene glycol of any selected temperature
between room temperature ard -11°F. Bread slices were placed between the
separated plates which were maintained at temperatures of 11°F., S°F.,
O°F. and -S°F. After a conditioning interval of one hour the plates were
cloced so as to compress the slice of bread to UMM and the compression
force was mainteined for two minutes. The plates were then opened and the
compressed bread form, while still in contact with the bottcm plate, was
examined for deformation or hreakage. In additicn, thickness measurements
were made to determine if the comp.ession thickness was maintained.
Results are tabulated below:

'l‘em?erature
__(r) Comments

11 The bread appeared frozen, but expeandecd
slightly to SMM.

5 The bread froze and maintained its UMM
thickness,
0 The bread froze and maintained its UMM

thickness. Some shattering was noted
in crust area,.

-5 Similar to O°F. sample.

It can be seen from the above that fresh bread can be compressed &snd
its form maintained at temperatures below 5°F. As the temperature was
lowered to O°F. crust shattering was obtained.

At the project review of 1/14/65, Dr. D. Westcott agreed that the
performance of crustless bread was very acceptable, Since the crust area
was to be removed the crust shattering experienced at O°F., was not
considered significant. Accordingly a O°F. comprescion temperature was
selected for further processing work which provided a ‘egree of tolerance
to insure that the compressed bread form was locked at he UMM thickness
for the subsequent drying process.

B. Optimum Conditioning Temperature

In Section VIIIA, O°F, was selected @s an operable compression tempera-
ture. To determine if bread slices could be conditioned and compressed
at the same temperature and still have desirable hydration properties
the foilowing experiment was performed:

(22)
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Twelve millimeter thick slices of Bond breed were autoclaved at 10 psig
for 10 minutes, wrapped in aluminum foil and conditioned at 0°F. for 1, 2,
4 and 18 hours. The conditioned slices were freeze-compreased to UMM
between plates equilibrated at O°F., freeze dried and equilibreted to
approximately 10% moisture. On rehydration using the 6 second dipping
procedure the slices in general were slightly soggy and had a gummy and
tacky feel rather than the dry resilient texture of the Phase II (-28°F,)
Process slice. This indicated that we cannot condition end compress the
bread at the same temperature of O0°F. and still obtain bread which will
rehydrate to the desired texture.

To determine an optimum temperature &t which to condition crustless
bread prior to compression at 0°F. the following was done:

Twelve millimeter thick slices of Bond Pullman bread were sutoclaved
at 10 psig for 10 minutes, wrapped in aluminum foil and conditioned over-
night at 40°F. The following day the temperature of the bread slices were
lowered to 35°F., 25°F., 15°F, and 5°F. allowing from 1 to 2 hours for
them to equilibrate at the selected temperatures. The slices after being
conditioned were compressed to 4MM between plates equilibrated at O°F. and
freeze dried and conditioned to approximately 10% moisture. The results
of hydrating the slices by dipping in T2°F. water for { seconds and
equilibrating at room temperature for 10 minutes is found in Table VII.

TABLE VII

Effect of Conditioning Temperuture Prior to Compression at O°F.

Conditioning Temperature

(3 Comments

39 Mull expansion - dry resilient crumb
although not ag dry as original Phase II
(-28°F.) Process bread.

25 Full expansion - dry resilient crumd
although not as dry as original Phase II
(-28°F.) Process bread.

15 Full expansion - very slightly soggy
resiliernit crumb,

5 Full expansion - slightly soggy resilient
crumb,
(23)
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It can be seen from Teble VIi that conditioning at 35°F. and 25°F.
result in acceptaeble products 8.d when licver temperatures are used the
rehydrated slice is slightly soggy. Although the 35°F. and 25°F. samples
were satisfactory, they were not as dry as slices prepared by the Phase II
(-28°F.) Process. Although the 35°F. and 25°F, temperatures gave essentially
the same results, the 25°F. conditioning was selected, consistent with the
idea of obtaining the conditioning temperature as close as possible to the
compression temperature.

C. Effect of Conditioning Unwrapped Bread

The experiment as reported in Section VIIIB in which the conditioning
temperatures were varied from 35°F, dom to 15°F. was repeated with the
exception that the bread slices were left uncovered during the conditioning
period.

On inspection, after conditioning, the slices were found to have shrunk
in their leterel dimensions. When the slices were compressed at O°F. they
were found to riot maintain the 4YMM compressed dimension, but expanded to
SMM, In addition, they were yellowish-tan in color, fragile and porous in
appearance. On rehydration the slices wzre fragile along the edges, not
fully expanded, slightly soggy and lacking the resilient texture of bread
slicees which had been wrapped during conditioning.

This work clearly indicated that the drying of the bread which occurred
when the slices were equilibrated unwranped, resulted in a finished product
which did not rehydrate satisfactorily.

IX. Phase II (0°F.) Process

For future reference the following process which utilizes the selected
25°F, conditioning and the 0°F, compression temperatures will be designated
as the Phase II (0°F.) Process.

Twelve millimeter thick slices of crustless Bond bread are autoclaved
at 10 psig for 10 minutes, wrepped in aluminum foil and conditioned over-
night at 25°F, The conditioned slices are freeze compressed to kMM between
plates egquilibrated at O°F., The compressed slices are the. freeze dried
and conditioned to epproximately 10% moisture.

X. Difference Testing of Compresced-Dehydrated Brea-

While the Phase II (-28°F.) Process and the Phase .T (0°F.) Process
compressed bread were considered acceptable by the projec' workers, it was
decided to obtain an overall evaluation of them by Technical Center
personnel not directly associated with the experimental work.

(2k4)
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In conjunction with the Product Evaluation Group of the Technicel
Center, two testing procedures were selected to obtein this evaluation.
de first test selected wac a trisngle test, in which the respondent is
to choose the cdd sample. This is & very exacting test as the subject
can make & direct compariscn of the experimental and the control products.
The second test was a single stimulus test, in which a respondent is to
rate the prociuct using a preference scale of descriptive words., In this
test a diract comparison is not made of the experimental and the control
prodicts.,

The first sample selected for evaluation was the Phase II (O°F.)
Process bread and fresh Bond Pullman bresad using the triangle test method,
For this tes a totzl of 24 maie tnd female technical and non-technical
workers were used. In over 90% of the responses the odd slice could be
detected with the primary comment beitg that the experimental sample wae
moist and heavy to the touch; with ro ccmments being made &s to ¢
detectable difference in the taste of th» experimental ae compered to the
contrcl slice,

Since th= triangle test procedure resulted in no comments veing made
as to the flavor, appearance, etc., it was decided that the single stimulus
test would be used to obtain a word picture of the experimental sample
without cbtaining an overell &cceptancec of the product. Further the
Phese Il (-28°F.) Process breed was used rethe:r than the Phase II (O°F.)
Process bread. This was done as the project workers evaluated it as
being slightly drier on rehydration than the Phase II (O°F.) Process bread
(See Section VIIIB). For this test 19 male and female non-project workers
vere selected. Esch respondent was contacted on two consecutive days
and asked to evaluate either a half slice of the experimental or control
sampie on each day. Tov eveluate the bread slice the respondent used a
prefersnce scale of descriptive wvorde which described the texture, flavor
and appearance of t-e samples,

In general, the experimental bread was favorably accepted on the basis
of flavor and sppcarance, but it was determined to be less acceptable on
the texture scale, The ovarall opinion veing that the experimental slice
wae heavier and vetter than the control slice.

7t can he concluded from the resulte of these two tests that although
the experimental bread slices fully rehydrate they are i:oticeebly wetter
although similar in flavor and appearance as compared to the control slice.
Although these tests are included as a guide as to the general quality
of the experimental products no fimm results are aviilable ae to their
acceptance in use, Tt appearc that in order to obtein accentance data
the compressed breed procducts should be tested under scae form of field
condition.
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XI. Sandwich Fillings

Limited experimentation with regular _elly or peanut butter as fillings
for compressed sandwiches proved them to be unsatisfactory. It was found
thatdue to their plastic nature these fillings penetrated the pores of
the compressed bread thereby interfering with sandwich rehydration. It
was reasoned that if fillings cculd be made in a form similar to a
sliceable cheese, the problems associated with required spreading and
pore penetration could be overcome. Experimentation was coniucteqg, there-
fore, tc make a jelly and a peanut butter type filling in loaf form. A
typical jelly and peanut butter loaf are shown in the Appendix (See Picture XIX})
Following is a description of the work which was Jone.

A, Jelly Loaf

Jelly as is commonly known is bas>d on pectin as the gelling or thick-
ening agent. Initial experiments were conducted in which the level of
pectin was increased in an experimental jelly formulation in an attempt
to obtain a2 lo&f form of jelly. This proved unsuccessful, as & loaf form
could not be made and acccrdingly & replacement was sought for the pectin.
Experimentation with agar-agar proved satisfactory in that the desired
loaf form of jelly was made and in addition was suiteble for slicing.

The compcsition and method of preparation of the jelly loaf is contained
in the Appendix.

Sliceable jelly prepared as described was used in assembling compressed
sandwiches which rehydrated satisfactorily. A storage test of compressed
Jelly sandwiches which will be more fully described later in this report
indicated that at1C?°F, the jelly released moisture or & syrup which
was pressed into the compressed bread making rehydration of the bread
very difficult. Accordingly, additional work was done with jelly in which
an increased level or egar-agar was used to yield a firaer final product.

In addition, & more rapid cooling technique was used which also added to the
firmness of the final jelly loaf. This latter formulation and method of
preparation is also contained in the Appendix, The modified jelly loaf was
used to prepare compressed sandwiches for storage under 100°F, conditions
to determine if the storege life of sandwiches has been extended.

B. Peanut Bul ter Loaf

In order to have complete control of the formula, experimental work
was done using peanut butter obtained by milling roa:.ted peanuts with no
additives. Commerciel peanut butter is known to cont. n blends of added
cils, sugars and salt.

Initial research effort was directed toward the inclusion of gelling
agents such as agar-agar to the peanut butter. However, due to limitation
with respect to availeble moisture and heating requirements, formation of
loaves proved very difficult. Generally 6 1t was found thet excessive
quantities of free oil migrated to the surfaces of a formed loaf and to
the surfaces of slices cut from the loaf. The presznce of such coil is
undesirable, since its absorption by the compressed bread would meke
rehydration of the bread difficult.

(26)
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Effort was then Jirected toward the formation of peanut butter loaves
in which totel fat content is reduced. Toward this end the milled peanuts
were placed in a Carver Press fitted with a Standard Filtering Cage and
a portion of oil was =xpressed., Resulting pressed peanut butter contained
approximately 37% cil. To assist in the fimming of the loaves approximately
15% of a higher temperature softening point fet (Wecobee SS supplied by
Drew Food Products) was combined with the pressed peasnut butter. Additional
ingredients of powdered sugar aud salt were included, the comtination
was thoroughly mixed with slight heating and then cast into loarf form.

Upon cooling, the resulting peanut butter loaf was free of excess surface
oil, satisfactorily dry to the touch and suitable for slicing such as
with & cheese type wire cutter,

The formulation and method of preparation of the sliceable peanut
butter is contained in the Appendix. Product so0 prepared was used for
compressed sandwich evaluation and storage testing which are described
in later sections of the report.

XII. Compressed Sandwiches

Compressed sandwich prototypes were made by placing the sliced
sandwich fillings prepared as described in Section XI, betiveen
compressed bread slices made by the Phase II (-28°F.) Process. Performance
of the compressed bread sandwiches with respect to rehyd.~ation characteristics
was checked by dipping the entire sandwich in water. It was generally
found that the presence of either the jelly or peanut butter did not
seriously limit rehydretion of the comoressed bread cover. An adjust-
ment was required, however, with respect to the time of immersion in
water, While & 6 second immersion was adequate for compressed bread,
it was found that a period of T to 10 seconds immersion is required to
assure that an edequate quantity of moisture is absorbed by the assembled
sandwich form.

Typical compressed jelly and peanut butter saniwiches in doth
dehydrated and rehydrated forms are shown in Picture VII,

(21)
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Picture VII

Typical Compressed Jelly and Peanut Butter Sandwiches

hJ\-nc hes
Re kﬂra ted

ll a
Peanut

XIII. Storsge Study of Compressed Sandwiches

A series of sandwiches were prepared and packaged for a storsge
evaluation progrem. Samples packaged included:

Phase II (-28°R) Process bread and basic jelly filling
Phase II (-26°F) Process bread and basic peanut butter filling
Phase II (O°F.) Process bread and basic jelly filling
Phase II (O°F.) P.ocess bread and basic peanut butter filling

Compressed sandwiches for storage testing were 1vepared utilizing
bread made by both the Phase II (-28°F.) and Phase I1 )°F.) processes.
As indicated previously, slight differences were noted .- the rehydration
quality of compressed bread made by these processes. Rati.»r than select
one or tae other processed bread for this storasge test both were included
80 as to determine if one or the other is better suited for compressed
sendwich use,

The sandwiches were packed under 20 inches of vacuum in cellophane/
polyethylene/foil/polyethylene pouches. The packaged samples were placed
in conditioned storage rooms at TO’F. and 100°F. Additional samples are
being cycled three times a week between 0°F, and TO°F.

(28)
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The decision to package the sandwiches under twenty inches of vacuum
was btzsed on the resultse of & preliminary storage test of sandwiches prepared
with Phase II (-28°F.) Process bread and the basic jelly and peanut butter

fillings.

This work showed that when these sandwiches were stored at

100°F. for four days they plasticized and hydrated poorly when packed under
29 inches of vacuum,whereas, they hydrated properly when packed at 21 inches

or lower.,

Prior to placing the samples in storage representative units were
examined bacteriologically.
sandwiches to be in excellent condition.

Standard Plate Count

Thermophils
Coliforms
Mold

Yeast
Staphylococci
Streptococedl

Fecal Enterococci

Co-perfringens

Results which are as follows indicated the

Phase II Phase II Phase II Phase II
(-28°F.) (-28°F.) (0°F.) (0°F.)
Process Bread Process Bread Frocess Bread Process Bread
& Jelly & Peanut Butter & Jelly & Peanut Butter
30 20 10 T0
<10 <10 <10 <10
<10 <1lG <10 <10
<10 <10 <10 <10
10 £10 20 10

none detected
none detected
none detected
none detected

none detected
none detected
none detected
none detected

none detected
none detected
none detected
none detected

none detected
none detected
ncne detected
none detected

The storage samples have been evaluated on a monthly basis for a
period of four months with & sufficient number of units retained for evaluation

over a period of several additional months,

Results obtained indicated

that there was no difference in the performance of the Phase II (-28°F.)

and the Phase II (0°F.) compressed breads for sandwich use.

Accordingly,

data shown in Tables VIII and IX pertaining to sn evalustion of their
rehydration charecteristics applies to both processed compressed breads.

(29)
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As can be seen froimn Table VIII the peanut butter sandwiches perform
well and, although a slight amount of oil is cbserved on the breed, it
does not interfere with the hydration. This test also shows that on
hyiration the peanut butter slice separated into several pieces. It is
believed that this cracking is due to the bread expanding on hydration
while the peanut butter remains firm and does not expand. The cracking

of the peanut butter slice after sandwich rehydration is shown in
Picture VIII,

Picture VIII

Typical Cracking of Peanut Butter Slice on Sandwich Rehydration

Data in Table IX shows that the jelly sandwiches do not perform well
After one month storage at 100°F, and at the two month interval under tae
other storage conditions, it was noted that the sandwiches had expanded
sl.ghtly and, in addition, the bread was mottled by &bsorbed moisture or
syrup. It is believed that under these storage conditions moisture may
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migrate to the bread from the Jelly or a sugar inversion may occur in which
a syrup is formed which is in turn absorbed by the compressed bread cover.
Under storege in a vacuum pouch, plasticization of the bread occurs which
limits bread expansion upon rehydration.

In an attempt to overcome moisture or syrup migration to the compressed
bread & Modified Jelly Loaf was made, Preparation of this jelly was
mentioned in Section XIA and its formula and preparation is described in
the Appendix. Generally, the modified loaf contains an increased level of

egar-agar to yleld a firmer loaf and, in addition, is chilled to minimize
suger inversion,

A supplementary storage study was initiated in which the modified jelly
was used to prepare compressed sandwiches for placement at 100°F. This
study gave the same results on hydration as reported in the above test
using the basic jelly loaf. This indicated that increasing the strength
of the gel system does not prevent the bread from being mottled during
storage with snbsequent plasticization of the bread cover. It is
theorized that packeging under less than 20 inches of vacuum may limit
the transfer of jelly constituents which cause mottling to the bread
cover. A study of this type, however, was not made during the contrect
period.

XIV. Compressed Dehydrated Cake

An additional objective cf this contract was to develop two ceke
products which can be stored for extended periods in a collapsed state
and be readily expanded to yield organoleptically acceptable prodr..cts.
As is generally known there is a wide range of cake structures. These
range from highly foamed types such as angel food to compact types such
as pound cakes, The various cake structures are obtained by formulation
variation such as no shortening in angel food to fairly high shortening
in pound cake, In addition, recipe preparation will impart differences
in cake structure.

Initial research effort, done with respect to compressed dehydrated
cake was to select cake types for experimental use. It was decided not
t0 use commercially available ready to eat cakes. This decision was
prompted by the fact that there would be & wide variation in ceke quality,
shape, freshness, etc. which might cloud research results, Accordingly,
it was decided to use conmercially available cake mixes and bake cakes in
the laboratory as required for experimental work. Toward this end the
following cake mixes were selected.

Cake e Brand of Cake Mix
White Cake Swans Down
Yellow Cake Swans Down
Angel Food Cake Swans Down
Devil's Food Cake Swans Down
Pound Cake Betty Crocker
Sponge Cake Pillsbury

(33)
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Using these packuged mixes, cakes were baked, sliced, subjected
to compression tests, freeze dried and then subjected to rehydration tests.
This work wes aimed toward selecting the two cake structures having the
best chance of meeting the desired compression and rehydration require-
ments. Work which wes done is described in the following sections of this
report.

A, BExpansion Properties of Frozen Compressed Cakes

Swans Down's White, Yellow, Devil's Food and Angel Food ceskes, Pillsbhury's
Golden Sponge cake and Betty Crocker Pound caeke were mixed as directed by
the manufacturer and baked in a loasf form, Beking in loaf form wes selected
in order to have cakes of uniform dimension and shape so as to permit
easier slicing.

Twelve millimeter thick slices of the above cakes were wrapped in
aluninum feil, conditioned overnight at 25°F., compressed to 4MM and
frozen between plates charged with dry ice. The frozen slices were then
ailowed to thaw at room temperature with the results as indicated below:

Sponge Ceke - Full expansion to 12MM

Angel Focd Cake - Full expansion to 12MM

Devil's Food Cake - Center and upper one inch plasticized
while the remeinder fully expanded

Pound Ceake - Uniform expansion to 10-11MM

Yellow Cake - Plasticized in center and full expansion
around edges

White Cake - Plasticized in center and full expansion
‘ around edges

It is shown by the above data that the foam type cakes, Sponge and
Angel Food fully expanded while the other cakes expanded in certain areas,
primarily along the bottom and side edges. A comparison of the above
processed cakes and the freshly baked cakes showed that the areas which
fully expanded were the drier edge portions and the areas which plasticized
were the wetter center and upper portions. On the assumption that these
wetter areas were due to incomplete baking, caused by baking all the cakes
in the loaf form, the Devil's Food, White and Yellow cakes were beked in
shallow eight inch circuler pans as recommended by the menufacturer. These
cakes were sliced 12MWM thick, compressed to 4LMM and .'rozen between plates
charged with dry ice. The frozen slices were then al. wed to thaw at room
temperature with the results tabulated below:

Devil's Food Cake - Full expansion to 12Mi
White Cake - Uniform expansion to approximately 9MM
Yellow Cake - Moderate expansion to sbout 8MM

It can be seen from a comparison of the two sets of data that baking
the cake in the circular pans resulted in better expansion of the frozen
compressed form than when they were baked in loaf form, This is probably
due to a more uniform baking and thereby drier texture of the flatter

(34)



TR R SE E KA ‘Lo fdove data it was decided that future

bhaking wouwld e cune in pans as recommended by the manufacturer, that is, . -
White, Yellow <. Devil's Food cakes in 8-inch circular pans, the Sponge
and Awzes «yernin Lo-inch tube pans and the Pound cake in a 9" x

5" x 2-3/4 ' lual pan., ‘Ihe method of preparation of the six cake types
selecced are reported in the Appendix,

Evaluation of the expansion characteristics of the frozen compressed
cake structures indicated that no permanent structural deformation was
caused due to compression. Best results were obtained with Sponge cake,
Angel Food cake, Devil's Food cake, and Pound cake. As the next step it
was decided tc subject the various cake types to the entire process in
which the compressed form is freeze dried. Studies with the freeze dried
compressed cakes would then be directed toward an evaluation of the re-
hydration and expansion characteristics of the cake structure. This work
is described in the following sections of this report.

B. Rehydration of Compressed-Dehydrated Cakes

The six cake types were besked as reported in the Appendix and processed
as follows:

Twelve nillimeter thick slires of the cakes were sutoclaved at 10 prig
for 10 minutes, wrapped in aluninum foil and conditioned overnight at 25%¢.
The conditir-ed slices were then compressed to 4UMM and frozen between
plates charged vith dry ice and freeze dried. Other slices were processed
as above, but omitting the utoclaving step.

When the compressed -iehydrated cake slices were rehydrated by dipping
snem in water for 6 secows and allowing them to equilibrate at room
temperature for 10 minutes it was found that the Sponge cake fully hydrated
and expanded o a very soggy lexture. The slice which was not autoclaved

eing more fully hydrated and soggier than the autoclaved slice. The other
.ake slices only hydrated on the surface with the water never penetrating
into the center of the slice.

To uetermine if this inability of the water to penetrate the center of
the slice wac due t¢ the rehydration technique or to & permanent deformation
of tke cake structure, occurring during the dehydration process, two slower,
but more thorough techniques were employed. These techniques allowed for
the slow appiication of mo!sture while the cake sliccs were hydrating and
expanding to the’r Tullest,

The two 1ydretion techniques e. &:ined were:

Ove. a period of cae hour water wes applied to selected areas
of wme slice to allow .t to rehydrate and expand to its fullest.

2. The slice was exposed to 90°F./85% relative humidity conditions
fo.~ 80 hours to allow +th2 slice to rehydrate slowly.

The -—esults of tne two rehydraticn te~hniques are reported in Tabie X
ani shown in Pictures IX, X and XI.
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Picture IX

Forced Rehydration of Sponge ané Devil's Food Cakes

' | Not
Ay oclaved] Autoc!
\ . Sponge - DevikFoop WK

Picture X

Forced Rehydration of Pound &nd Yellow Cekes
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Picture XI

Forced Rehydration of Angel Food and White Cakee

Angel Food

In ithese pictures the number 1 refers tc rehydration method 1, that
15, "ae deleczed pplication of water and the number 2 refes to rehydratinn
ethsd 2, ¢ °t 1s, exposure to high humidity conditions. The remaining
porticns of tha pictures are self-explanatory. A clos2 examination of these
p: tires reveals that the Whit2 and Yellow cekes darken on au*oclaving
Ak iy them unacceptable from an appearenze point of view.

‘tae above dats sad pictures also show that the compressed-dehydrated
Sponge, Devil's ¥>od and Pound cakes have the ability to expend to their
original uimemiions on rehyirstion whereas the Angel Food, White and Yellow
olkes 3o not. Based on the above data, it was decided to limit further
investigation t- the Sponge and Devil's Food cekes,

C. Effect c¢f Processing Variables on Sponge Cak.

The eerlier vork indicated that on rehydretion a compressed-denydrated Sponge
cake slice which was not autoclaved expanded more fully and was slightly wettev
than one which was putoclaved. To establich i1f conditions cculd be obtained
which wouia result in a fully hydrated relatively dry slice the effect of
processing variables such as autoclaving time, compressicn thickness, the moistare
level of tize compressed-dehydrated slice and the length cf dip time were examined.

Twelve millimeter thick slices were autoclaved at 10 psig for O, 5 and 10
minutes, wrapped in aluminwa foil and copditioned overnight at 25°F. Semplies of
the various esutociaved and conditioned slices wzre compressed and frozen to 2,
and «MM between plates charged with dry ice and freeze dried for 6§ hours to 8
final moisture of 6.2%. These slices were dipped in 72°F., water for 3 seconds,
equilibrated at room temperature for 10 minutes and evaluated as reported in

Table XI which followe,



TAELE XI

Effect of Autoclaving and Compression on Sponge Cake

Autoclaving Compression

Time Thickness
(Minutes) (MM) Evaluation *
2 Full expansion around edges anc psrtial expen-
sion in the center which was not fully hydrated.
0 3 Full expansion around edges and partial expan-
sion in the center which was not fully hydrated.
L Full expansion to 12MM and hydrated to a
slightly soggy texture.
2 No expansion
p) 3 No expansion
L Moderate expansion to T-11MM and hydrated to
a slightly soggy texture.
2 No expansion
10 3 No expansion
L Moderate expansion to 7-11MM and hydrated to

a2 slightly soggy texture,

# Dipped in T2°F. wster for 3 seconds and equilibrated at room
temperature for 10 minutes.

This work showed that when sponge cake slices are compressed to UMM
without being autociaved they fully expard and are slightly soggy while
the samples which were sutoclaved did not fully expand and were also slightly
soggy. It would appear, therefore, that autoclaving is not beneficial. This
werk also showed that compression to 2 and 3MM resulted in no expansion
regardless of the time of autoclaving.

The effect of moisture content of the compressed Sponge cake slices prior
to rehydretion wac elso examined. Cake slices were stored under varying
reletive humidity conditions so ‘that their moisture levels became stabilized
at 1.5%, 6.2% and 9.0%., Rehydration experiments indicated nc significant
improvement with respect to rehydration tolerance or eatirg quelity.

(39)
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Length of dip time was also explored as & means of limiting water
pickup. Dip times of 1 and 2 seconds were compared to the prior selected
3 second dip with no significant improvement noted.

Both the non-autoclaved and the 10 minute autoclaved samples of
Sponge cake which were compressed to 4MM appeared to rehydrate setisfactorily
&3 shown in Picture XII., Further studies to determine how the rehydrated
slices compare to the fresh unprocessed ceke with respect to final
molsture and texture were made., In addition, packaged compressed sponge
cake slices were made for storage evaluation,

Picture XIX

Processed and Rehydrated Sponge Cake

(40)
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D. Effect of Processing Variables on L2vil's Food Cake

The earlier work, reported in Section XIVB, indicated that Devil's
Food cake would be explored further in order to obtain a second cake type
(in addition to Sponge cake) which can be compressed, dehydrated and
subsequently rehydratea to an acceptable texture.

The work reported in this section details these explorations. The
effect of autoclaving and compression thickness on the Devil's Food cake
are reported below:

Twelve millimeter thick slices were autoclaved at 10 psig for 10
minutes, wrapped in aluminum foil and conditioned overnight at 25°F.
Samples of the conditioned slices were compressed and frozen to 4, 5 and
GMM between plates charged with dry ice &nd freeze dried for 6% hours
to a final moisture of 6.0 to 6.5%. Other slices were processed as
above, but omitting the autoclaving.

When the cake slices were dipped in T2°F. water for 3 seconds, it
was founa that insufficient water for complete hydration and expansion
was absorbed by the 4 and SMM samples. Subsequently the 5MM semple
was dipped for 5 seconds and the 4MM sample was dipped for 10 seconds,
The results of this is tabulated below:

UMM - Autoclaved

no hydration or expansion

Non-autoclaved -~ no hydration or expansion
5MM - Autoclaved - lower 3/4 of the slice fully hydrated
and expanded
Non-autoclaved - fully hydrated but not expanded
6MM - Autoclaved - lower 3/4 of the slice fully hydrated
and expanded
Non-autoclaved - fully hydrated but not expanded

An examination of the above processed cake slices and the freshly
baked cake showed that the area which fully expanded was the drier bottom
area and the area which diéd not fully expand was the wet upper portion
and the crust, To eliminate the wet area, the baking time was increased
from 45 to 55 minutes and the upper crust was removed,

Using Devil's Food cake baked for 55 minutes, the above experiment
was repeated and the results are tabulated as folicws:

(k1)
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UMM - Autoclaved - Expanded and hydrated only around the
edges of the slice

Fxpsnded and hydrated only around the
edges of the slice

Non-autoclaved

SMM - Autoclaved Partial expension and full hydration

Non-autoclaved - Partial expansion and full hydratioa
to a wet texture,
6MM - Autoclaved - Fully expanded to 10-12MM and fully

hydrated to a slightly wet texture
Fully expanded to 10-12MM and fully
hydrated to & wet texture

Non-autozlaved

An examination of the data indicated that the sample which was baked
for 55 minutes, autoclaved at 10 psig for 10 minutes, compressed to 6MM
and freeze dried, resulted in a product which when dipped in water for
3 seconds fulily hydrated and expanded. Rehydration and expansion
cheracteristics of the 4MM and 6MM samples are shown in Pictures XIII and
XIV. The AMM sample was evaluated further to determine how the
rehydrated slices compere to the fresh unprocessed cake from which they
vere made. In addition, compressed Devil's Food cake slices were made
and packaged for storage evaluation,

(b2)
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Picture XIII

Top View
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E. Hydretion of Compressed-Dehydrated Sponge and Devil's Food
Cake Slices

In Section XIVC it was noted that both autoclaved and non-autoclaved
Sponge cake slices which were compressed to 4MM prior to dehydration hed
acceptable texture on rehydration, It was also shown in Section XIVD
that Devil's Food ceke slices which were autoclaved and compressed to
6MM prior to dehydretion had acceptable texture on rehydration., Work
was done and is reported here to show how the rehydrated and expanded
form of these two cake types compare to the fresh cakes from which they
were processed in appearance and final moisture content,

This information was obtained as follows:

1. The e -toclaved compressed Sponge and Devil's Food cake slices
were dipped ir T2°F. wuter Tor 3 seconds, and placed on an elevated wire
megh screen to stand for 10 minutes turning the slices over after
S minutes, The slices were then -

a. Evaluated for appearance and texture,

b. Dried to determine their moisture content by placing the
entire slices in a vacuum oven at 158°F. for 18 hours.

2. The non-autoclaved Sponge cake slices were dipped in T2°F. water
for 2 seconds and evaluated as above,

3. The fresh Sponge and Devil's Food cake slices were also analyzed
for moisture content.

The results of this experinent are reported in Table XII.
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As can be seen from the data in Table XII all experimental samples
have relatively good texture on hydration and contain slightly more
moisture than the controls. The Sponge cake which was not autoclaved 1is
more fully expanded and more moist than the autoclaved sample. The
Devil's Food cake ssmple had the largest increase in water uptake when
compared to its control. However, it should be noted that this particular
control was & very thoroughly baked sample (55 minutes baking instead of
45 minutes) and, therefore, its moisture content was less than would be
normally expected.

F. Storage Study of Compressed-Dehydrated Sponge and
Devil's Food Cake Slices

Sponge cake and Devil's Food cake slices were processed to the dry
compressed form as described below:

Twelve millimeter thick slices were autoclaved at 10 psig for 10
minutes, vrapped in aluminum foil and conditioned overnight at 25°F.
The conditioned slices were compressed between plates charged with dry
ice and freeze dried.

Additional Sponge cake slices were processed as above, but omitting
the autoclaving procedure. Sponge cake slices were compressed to 4MM and
the Devil's Food cake +o 6MM., Samples were vacuum packed in pouches
consisting of cellophane/polyethylene/C. 00035 fnil/polyethylene
(130C-7P-35F-30P). The packaged samples were placed in conditioned storage
rooms maintained at TO°F. and 100°F. and cycled three times a week between
0°F. and TO°F. Representative samples were examined bacteriologically
prior to initiating the storage test. Results which are reported below
indicate the cakes to be in excellent bacteriological condition prior to
placement in storege.

Autoclaved Non-Autoclaved Autoclaved

Sponge Cake Sponge Ceke Devil's Food Cake
Standard Plate Count 10 10 <10
Thermophils <10 <10 <10
Coliforms <10 <10 <10
Mold <10 <10 <10
Yeast <1 <10 <10
Staphyococeci none detected none detected none detected
Streptococcdi none detected none detected none detected
Fecal pnterococci none detected none detected none d~tected
Salmonella none detected none detected -

The samples ere scheduled to be evaluated on a monthiy basis for a
period of six months. Table XIII sumarizes the zerc time and one and two
month evaluation of the Sponge caeke slices, The Devil's Food ceke slices
have not been in storage long enough to permit an evaluation,
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Data in Table XIII shows, within the limits of this study, the non-
autoclaved compressed-dehydrated Sponge cake slices to store better than
the autoclaved samples, having greater tolerance to the temperature
conditions to which they were exposed. The non-autoclaved Sponge cake
slices were fully hydrated and expanded to approximately 10MM after being
in storage for two months whereas the autoclaved slices were not fuliy
hydrated or expanded after only one month in storage. This storage study
will be continued with the results chtained on the Sponge and Devil's
Food cake slices being reported when the study is completed.

XV. Compressed-Dehydrated Waffles

An additional objective of this contract was to develop a compressed-
dehydrated waffle which can be stored for extended periods and be reedily
expanded to yield an orgsnoleptically acceptable waffle,

For this work we selected a commercially aveilable waffle mix
manufactured bty the Quaker Oats Company under the Aunt Jemima Pancake
label. The waffles were made according to the manufacturer's suggested
recipe and cooked on & teflon coated electric waffle iron. The particulars
of this preparation are reported in the Appendix.

A, Effect of Processing Variables on Waffles

To determine the effect of autoclaving and compression thickness the
following was done:

Waffles which are 14-15MM at their thickest point were autoclaved for
10 minutes at 10 psig, wrapped in alwinum roil and conditioned overnight
at 25°F, Samples of the conditioned slices were compressed and frozen to
4, 5 and 6MM between plates charged with dry ice and freeze dried for 6} hours.
Other slices were processed as above, but amitting the autoclaving. The
dried samples were then conditioned overnight at TO°F,/50% R.H. to 7-8%
moisture,

On rehydrating the waffles by dipping them for 6 seconds in T2°F.
water the following results were obtained:

4LMM - Non-autoclaved not fully hydrated or expanded

Autoclaved - not fully hydrated o ~xpanded

5 & 6MM - Non-autoclaved fully hydrated and expai. -d to a relaiively

g~ texture

Autoclaved not fully hydrated or expanded
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Increasing the length of dip time of the autoclaved waffles to 10
seconds had little effect on their rehydration properties.

It can be seen from this data that autoclaving waffles resulis in
proaucts which are only poorly rehydrated when compared to the non-suiccla red
counterpart,

The noa-autoclaved waffle, which was compressed to SMM,hydraced
satisfactorily and is shown in P'ctures XV and XVI, Further work was done
to deteimine how the rehydrated and expanded weffle form compared to the
fresh unprocesced waffle with respect to final moisture and texture. In
addition, compressad dehydrated waffies were made and packaged for storage
evaluation.

(49)
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Picture XVI

Angle View

| Comrossed
Dehydrat ed Rehydrated

(50)




B. Rehydration of Compressed-Dehydrated Weffles

Tre non-autoclaved waffles which were conditiored overnight at 25°F.,
compressed to SMM between plates charged with dry ice and freeze dried and
equilihrated to 7-8% moisture were evaluated for total moisture content
afte. rehydration.

The slices were dipped in T2°F. water for 6 seconds and placed on an
elevated wire mesh screen to stand for 10 minutes, turning the waffles over
after 5 minutes, The waffles yere then dried to determine their moisture
content by placing the entire weffle in a vacuum oven at 158°F, for 18 hours.
The fresh waffles were also analyzed for moisture content in the same way.

The results of this work showed that the rehydrated waffles had a
moistuie content of 48.5% as compared to a moisture content of 4l.8% for
the freeh waffles.

C. Storage Study of Compressed-Dehydrated Waffles

The waffles, as processed in Section B above, were packed under 20 inches
of vacuum in cellophane/polyethylene/foil/polyethylene (130C-TP-35F-30P).
The packaged samples were placed in conditioned storage rooms at 7TO°F. and
100°F. Additional samples are being cycled three times a week between CO°F,
and TO°F.

Prior to placing the samples in storesge, representative units were
examined bacteriologicelly. Results which are as follows indicated the
waffles to be in excellent condition,

Standard Plate Count T0
Thermophils. 30
Coliforms <10
Mold <1lc
Yeast <10
Staphylococei none detected
Streptococci none detected
Fecal Enterococci none detected

The samples are scheduled to be evaluated on a monthly basis for a
period of six months. Since the storage test was only recently started,
no indicatiors of possible change due to storage are as yet available.

(51)



CONCLUSIONS

Freeze compression was found to be a very effective method of
compressing baked porous products at their full moisture content as normally
prepared without altering their characteristic texture and structure.

Freeze ccupression coupled with freeze drying was found to be an
effective method of preventing compressed bakel porous products from
expanding auring dehydration. Furthermore, resulting freeze dried structures
were found to retain the compressed form when their moisture content was
reduced to approximately 10% or less.

The freeze compression-freeze drying process was successfully applied
to crustless commercial white bread slices, Sponge cake, Devil's Food
cake and waffles. Final compressed thickness in the dehydrated form
ranged from 1/3 the original slice thickness for bread to about 1/2 the
original slice thickness for Devil's Food cake.

The compressed-dehydrated forms were found to rehydrate and expand
by dipping for a short time in water. Upon standing for about five minutes
to permit moisture equilibration the various rehydrated and expanded
structures were found to resemble their fresh counterparts with respect
to appearance, flawr, texture and moisture content.

Attempts to apply the freeze compression-freeze drying process to
commercial white bread slices containing the normal crust area proved
unsuccessful. Although a satisfactory compressed-dehydrated form was
made, it was found that while the crumb area rehydrated and expanded
normally, the crust area remained hard and only partially hydrated. This
is a recognized deficiency and will require further investigation to
determine means of improving rehydration of the cruzt area.

Compressed crustless bread slices were subjected to difference testing by
both triangle te:t and single stimulus testing procedures. Generally it
was found that tl e experimental bread rated well with respect to appearance
and {lavor. Texvure difference. were noted, however, with the experimental
bread being identified as being wetter and heavier to the touch. No data
is available with respect to acceptance. It is believed that acceptance
date should be obtained for compressed bread under some form of field use.

A formulation and technique was identified to r nare jelly and
peanut butter sandwicn fillings in a loaf form. The ~f can be sliced in
a manner similar to processed cheese and provides & fi. ng for compressed
sandwich use,

Prepared compressed jelly and peanut butter sandwiches were made by
placing the sliced sandwich fillings between compressed crustlecs bread slices.
Satisfactory rehydration and expansion is obtained by dipping the entire
sandwich in water.

(52)
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Storage testing of the various compressed prototypes was conducted at
TO°F., under cycling conditions of O°F. to TO°F. and at 100°F. Compressed
bread stored very well for six months at TCG°¥. and undcr the cycling conditions.
Deterioratici was noted at 100°F. Comprezsed peanut butter sandwiches have
shown satisfactory storage properties to date of four months at all
conditions. Compressed jelly sandwiches failed after one month at 100°F.
and two months at the TO°F, and cycling conditions, Compressed Sponge cake
slices have shown no deterioration after twc months uvnder ull conditions.
Compressed Devil's Food cake and compressed waffles are in storage and
avaiting & scheduled evaluation.

(53)
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PLANS

This is the final report for Phase II of work done on the Compressed
Bread Contract and no additional exploratcry research is scheduled., Proto-
type samples which were processed by the defined Phase II freeze compression-
freeze drying process and presently in storage will be evaluated by the
Corporate Kesearch Department of General Foods Corporation to the end of a
six month storasge test period.

(54)
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APPENDIX

The following is included in the Appendix of this report:

Standard Bread Formula

Method of Preparation of Standard Bread

Phase I Process

Method of Rehydration - Phase I Process

Picture XVII Compression-Freezing Plates for Carver Press
Picture XVIII Compression-Freezing Plates Mounted on Carver Press
Basic Jelly Formulae

Preparation of Basic Jelly lLoaf

Modified Jelly Formula

Preparation of Modified Jelly Loaf

Basic Peanut Butter Formula

Preparation of Basic Peanut Butter Loaf

Picture XIX Typical Jelly and Peanut Butter Loaves
Preparation of White Cake - Swans Down

Preparation of Yellow Cake - Swans Down and

Devil's Food Cake - Swans Down

Preparation of Modified Devil's Food Cake - Swans Down
Preparation of Angel Food Cake - Swans Down
Preparation of Golden Pound Cake - Betty Crocker
Preparation of Golden Sponge Cake - Pillsbury
Preparation of Waffles - Aunt Jemima Pancake
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STANDARD BREAD FORMULA

Ix_m_gredients
Part 1

Water (110°F.)
Dry Yeast, active

Part I1
Water (80°F.)
Sucrose

Milk Solids, non-fat
Carrageenan, Sea Xem, Type 7

Pert II1
Flour Mixture#
Part IV

Flour Mixture*
Lard

Salt
Emulsifiertt

Composition
Grams/Batch

b

5.0

~ 253
NOOO

428.0

425.0
0.0
21.0

15.0
1600.2 grams

Per Cent

ob
eE

.—l
\n o
REE R

26.75

26.56
3.12
1.31

_0.9%
100.00%

#Consists of T4 per cent Bakers Flour milled from selected Northwestern
Bakery type wheat and 26 per cent raw edible wheat starch.
for the flour are 0.47 - 0.51 ash, 14.8 - 15.1 protein, moisture 14%.

ALl vegetable emlsifier for yeast raised baked goods.
cerides of edible fats or oils.

(56)
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METHOD OF PREPARATION OF STANDARD BREAD

Bread Baking

1.

2.

lo‘
11.

12.

Prepare flour mixture by blending flour and sterch.

Part 1 - Dissolve yeast in water at 110°F. by blending at low speed
in Hobart mixer for five minutes using McDuffy Bowl.

Part II - Dissolve carrageenan in water at 80°F. by blending at
medium speed in Mixmester for five minutes. Add sugar and milk solids
and blend for additional five minutes.

Add Part II to Part I and blend for one minute at low speed.

Part III - Add flour mixture and blend for five mimites at low speed.

Part IV - Add flour mixture, lard salt and emlsifier and blend for five
minutes at low speed.

Place dough in glass bowl and ferment for 30 minutes at 85°F.

Divide dough in half, rcll dough out with rolling pin into flat sheets
approximately 18" long x 8" wide, pat with hands to remove excess air.

Form loaf by rolling into jelly roll shape - place in greased 4" x 4" x 13"
pullman pan.

Proof for one hour at 85°F.

Bake with cover for 50 minutes at 350°F.

Cool - slice 12M thick.
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PHASE I - PHOCESS

Autoclaving - Dehydration - Compression

Autoclave bread slices (uncovered) for 10 minutes at 10 psig (238°F.)
in a standard autoclave or sterilizer.

Dry breads to 13 - 15% moisture by placing in a forced air dryer
maintained at 125°F. for 45 minutes.

Equilibrate bread slices in sealed jars for at least three hours.
Compress to UMM in press - hold compressed for 30 seconds.

Dry to 8 - 10% moisture in forced air dryer maintained at 125°F. for
15 - 20 minutes.

Package in foil/poly/foil pouch or other good moisture protection pouch.

METHOD OF REHYDRATION

Place dried compressed bread slice in excess water - hold submerged in
water for 3 seconds.

Shake bread slice to remove excess surface water.

Place on paper tcwel - let rehydrate for a minimum of ten minutes.

(58)



Ficture XVII

Compression-Freezing Plates for Carver Press

(59)
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Picture XVIII

Compression-Freezing Plates Mounted on Carver Press

(60)



BASIC JELLY FORMULA

Ir_:gredients
Part I

Water

Dextrose - Cerelose 2041
Ager-Agar#*

Tri-sodium citrate

Salt

Color - Jell-O Color CG-3
Flavor**

Part II

Sugar
Part TII

Water
Citric Acid

#Periick and Co. No. 1 Powdered WCB-673

Composition
Grams[ Batch Percent

200.00 34.15
87.58 1k, 93
5.25 0.90
0.92 0.16
0.62 0.11
0.16 0.03
0.15 0.03
266.0 Ls. 42
20.00 3.4
5.00 0.8%

2
8
3

#Permaseal mitation Grape Flavor F-3033 Givaudan Flevors, Inc.

(51)



o

N\

- . A . s ————

PREPARATION OF BASIC JELLY LOAF

Part I - Dry blend the dextrose, sgar-ager, tri-sodium citrate,
salt, color and flavor.

Add the above to the water in a double boiler and heat to 188-190°F.,
maintaining this tempereture for S minutes.

Add Part II to the above and bring back tc 188-190°F., meinteining
this temperature for 5 minutes and remove from the heat.

Part IIT - Dissolve the citric acid in the water end blend into
cooked Jelly mixture.

Cast into a losaf mold and cool at room temperaiure.

Slice to 4 using 2 cheese slicer.

(62)
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MODIFIED JELLY FORMULA

Composition

Ingredients Grams/Batch Per Cent
Part I
Water 200.00 34.05
Dextrose - Cerelose 2041 87.58 14.91
Agar-Agar* 7.00 1.19
Tri-sodium citrate 0.92 0.16
Salt 0.62 0.11
Color - Jell-0 Color CG-3 0.16 0.03
Flavori* 0.15 0.03
Part II
Sugar 266.00 45.28
Part III
Water 20.00 3.%40
Citric 2Acid 5.00 0.85

587.43 100.01

#*Penick and Co. No. 1 Powdered WCB-673

#*Permaseal Imitation Grape Flavor F-3033 Givauden Flavors Inc.

(63)
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PREPARATION OF MODIFIED JELLY LOAF

Preparation is the seme as for the Basic Jelly Loaf but the loaf

mold is cooled in an ice bath.

(64)
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Medients

Part I

Milled Peanut @ 37% oil
Frosting Sugar

Salt

Part IT

Wecobee Fat - SS

BASIC PEANUT BUTTER FORMULA

(65)

Composition
Grams/Batch Per Cent
850.0 80.19
50.0 b.72
10.0 0.9%
150.0 14.15
1060.0 100.00
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PREPARATION OF BASIC PEANUT BUTTER LOAF

Place milled peanuts in a steam jacketed Hobart bowl with the
frosting sugar and salt. Mix with a paddle and heat mixture
by passing stream through the jacketed bowl.

Melt the Wecobee Fat, add to the above and mix well at
speed #1.

Cast into mold and cool at room temperature.

Cool slightly, in the refrigerator, to firm up the loaf, and
slice to 4MM using a cheese slicer.

(66)
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Picture XIX

Typical Jelly and Peanut Butter Loaves
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PREPARATION OF WHITE CAKE - SWANS DOWN

To the cake mix in the large bowl add 1-1/4 cups of water and
2 unbeaten egg whites.

Using a Sunbeam Mixmester blend at speed #1 for 30 seconds %o
moisten. Beat at speed #3 for 3 minutes.

Turn into two 8-inch circular pans fitted with pan liners.
Bake for 35 minutes in an oven preheated at 350°F.

Cool in pans for 10 minutes, then remove and cool on cake rack.

(68)
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PREPARATION OF
YELLOW CAKE - SWANS DOWN
. DEVIL'S FOOD CAKE - SWANS DOWN

1. To the cake mix in the large bowl add 1} cups of water and 2
unbeaten eggs.

2. Using & Sunbeam Mixmaster blend at speed #l for 30 seconds to
moisten. Beat at speed #3 for 3 minutes.

3. Turn into two 8-inch circular pans fitted with pan liners.
L. Bake for 45 minutes in an oven preheated at 350°F.

5. Cool in pans for 10 minutes, then remove and cool on cake racks.

PREPARATION OF
MCDIFIED DEVIL'S FOOD CAKE - SWANS DOWN

Preparation is the same as for the Devil'’s Food cake as reported
above, except the cakes are baked for 55 minutes in an oven preheated
at 350°F.

(69)
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PREPARATION NF ANGEL FOOD CAKE - SWANS DOWN

To the contents of package 1 in the lexrge bowl edd 1-1/3
cups of water.

Using a Sunbeam Mixmaster blend at speed #1 for 1 minute to
moisten. Beat at high speed for 3 minutes to form peaks.

While mixing at speed #1 add package 2 to the sbove over a
period of 1 minute.

Blend at speed #3 for 1-1/2 minutes.
Turn into an ungreased 10-inch tube pan.
Bake for 45 minutes in an oven preheated toc 375°F.

Cool upside down in pan, placing tube of pan over a narrow
long-necked flask sc air can circulate all around cake.

(70)
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PREPARATION OF GOLDEN PQUND CAKE - BETTY CROCKER

To the ceke mix in the small bowl add 1/2 cup of water and
2 unbeaten eggs.

Using a Sunbeam Mixmaster blend at speed #1 for 30 seconds
to moisten. Beat at speed #3 for 3 minutes.

Turn into a well greased and floured 9" x S" x 2-3/4" pen.
Bake for 60 minutes in an oven preheated at 350°F.

Ceol in pans for 10 minutes, then remcve and cool on cake
rack.

(1)
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PREPARATION OF GOLDEN SPONGE CAKE - PILLSBURY

Part I

1. To the contents of package 1 in the large bowl add 1 cup of
water.

2. Using a Sunbeem Mixmacter blend at speed #3 for 2 minutes.
Beat at high speed for 5 minutes.

Part II

3. To the contents of package 2 in the smell bowl add 1/3 cup of
wvater and 2 unbeaten eggs.

Y, Using a Suhbeam Mixmaster blend at speed #1 for 1 minute to
moisten. Beat at high speed for 2 minutes.

5. Pour Part II over Part I and gently fold together until evenly
blended.

6. Turn into an ungreased 10-inch tube pan and cut through batter
to remove air bubbles.

T. Bake for 50 minutes on the lowest rack in an oven preheated to
350°F.

8. Cool upside down in pan, placing tube of pan over a narrow
long-necked fla: < so air can circulate all around ceke.

(12)



PREPARATION OF WAFFLES - AUNT JEMIMA PANCAKE

To one cup of milk, one egg ani three tablespoons of Mazola 0il
in a small bowl is added one cup of the mix,

Reat by hand with a wooden spoon until the batter is relatively
sirooth. A somewhat lumpy batter is acceptable.

Three-quarters of a cup of the batter is baked on a General
Electric Automatic Waffle Grill Baker, supplied with a teflon
coated grill, for three minutes at the low setting.

Each waffle is divided into four sections and approximately
3-inch is trimmed from the top and bottom of each waffle.
The trimming is necessary so that the waffle could it on
the compression plates being used.

(13)
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