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FOREWORD

In the design of individual food packets for various operationel situations
there is an inevitable ccmpromise between physical attributes, such as weight
and volume, and human factors, such as acceptibility and mutritional character-
istics. The named considerations become incressingly significant in the design
of packets for soldiers who must carry on their person their entire supply
for prolonged periods. As projected, such packets would be based on dry food
compressed into dense bars ~f prescribed nutritional quality. This project
seeks to mitigate the momotony aun! to improve the acceptability of these
austaere packets by providing a variety of commen food adjuncts such as catsup,
barbecus sauce, onion gravy, fruit preserves, peanut butter, soysa saucs,
maple syrup and pickle relish. These adjuncts would be stabiliszed in the
form of thin sheets to be eaten along with the cempressed foed bar. 1t is
hoped that 2uch sheets vhan eaten with a bland food bar will produce the
1llusion of a familiar faod such as normally with the adjunct used.

All vork described in this report was performed at the Research and
Development Laboratories of The Pillsbury Compeny, 311 Secend Street 8. kX ,
Minneapolis 14, Minnesota, under contract number DA19-129-AMC-1. Dr. Jack R.
Durst served as Official Investigator. His collaborators wers Merlim Sletten,
Prancis M. Y. Cheng, Jobn Moriarty, Larry Brandberg, 'ohn Ringstrem, Romsld
Gauthier and Dean Wick. Kdward PFritzberg collaberated on the engimeering
studies.

The Project Officer for the U. 8. Army Natick Ladorateries was
Dr. Maxwell C. Brockmann of the Animsal Products Braach, Yeed Divisiom.
Alternate Project Cfficer was Dr. Rdward K. Andersoa, Plant Preducts Bramch,
Food Divisionm.
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ABSTRACT

This report consists of two phases, each covering a period of 12 months.
Phase I involves the development of 30 different prototype food sheets,
either homogenous or laminates, incorporsting common food products. When
consumed i{n an appropriate food context, each sheet shall closely simulate
the flavor of it. respective adjunct in standard form, and shall not
possess properties which will add signifi~antly to the difficulty of
magtication or swallowing. Phase II reporta on storage stability tests
of the above food sheets. A mixed sample phase of the storage study was
also conducted to determine if different types of food sheets could be
packaged together successfully. Representative samples from three
different types of food sheets were packaged in a foil pouch. The three
types were: (1) those incorporated into a stable dispersion; (2) those
using a hydrocolloid as the structural matrix; and (3) those using & dry
mixing technique incorporating a high melting fat as the structural matrix.
Samples were placed in AOOF, 73°F, 100°F and cycling storage (40°F to 09).
They remained in storage for two, four, eight and thirteen weeks. Results
seemed to indicate that different kinds of sheets could be successfully
packaged together and stored if discretion were used in selection of flavors.

xiv




SCOPE OF CONTRACT

A. ‘Pesee I (lst 12 months)

1. The object of this investigation shall bL> the development of a number of
prototype sheets, either homogenous or laminates, incorporating common food adjuncts. 2

When consumed in an appropriate focd context, each sheet shall closely simulate the

e
e B

flavor contribution of its respective adjunct in standard form and shall not possess
physical properties which add significantly to the difficulty of mastication, swallowing,
or other functions connected with its consumption as a food adiunct. 1In addition, sheets
shall have sufficient stability to withstand handling and storage incident to projected
military use. Flavor stability mey be attained by any means consistent with requirements
herein imposed.
2. Prototype sneets fulfilliing the requirements identified under paragraphs 3,

4, and 5 shall be prepared from the first ten (10) and from ten (10) additicnal items
(selected by the contractor) included in the following liat:

(1) Barbecue sauce

(2) Catsup

(3) Honey

(4) Mayonnaise

(5) Onion Gravy

(6) Peanut Butter

(7) Pickle Relish

(8) Preserves (Strawberry or Raspberry)

(9) Soya Sauce g
(10) Vinegar 3§
(11) Apple Sauce or Butter 3

2

(12) Chocolate fauce or Frosting
(13) Chutney

(14) Coffee




(15) Pieces of Prefried Bacon, or Dried Beef, or Country Ham in White Sauce

(16) Chopped Dates or Figs

(17) Fish Paste or Powder

(18) Garlic or Onion

(19) Grape or Mint Jell&

(20) Horseradish

(21) Maple Syrup

(22) Margarine (simulating butter)

(23) Meat Extract

(24) Molasses

(25) Mustard

(26) Nuts, Almonds or Pecans (chopped)

(27) Olive Butter

(28) Olive 01l

(29) Orange or Lemon Sauce

(30) Parmesan Cheese or €®uivalent

(31) Shredded Coconut

(32) Protein Hydrolyzate

(33) Sour Cream

(34) Vitamin-Amino Acid Mixture (to compensate diet high in polished rice)

3. All components shall conform to current food requirements of the Food and Drug
Administration.
4. At the time of preparation each sheet shall conform to the following require-

ments.

(a) Have a smooth surface, & uniform thickness not in excess of 1/4 inch,
snd a minimum length and width of 4 inches each.

(b) Be easily sheared by incisors at temperatures between 40 and 100°F. and

subsequently chewed and swallowed without difficulty.




(c) Not stick to the fingers at temperatures up to l00°F. or to other sheets
of the same type when stacked together and held two (2) hours at 100°F. under a pressure
of one (1) pound per square inch.

(d) Have a pronounced flavor normal to the specific adjunct without significant
foreign odors or flavors.

(e) Not break or fracture at temperatures between 30° and 100°F. when the edge
of a 3«inch strip is displaced upward 1/2-1inch.

5. When stacked in units of six (6) similar sheets and packaged in plastic foil

bags, prototype sheets will fulfill requirements of paragraph 4 after three (3) months

storage under the following temperature conditions:

(a) 100°F.
(b) 70°F.
(c) 4O°F.

(d) Cycling, 2 cycles per week, maximum 40°F., minimum O°F.

6. Information based on on controlled experiments conducted under storage condi-
tions indicated in paragraph 5, shall be developed to define the effect of oxygen within
the package. Any tests may be run under atmosphere of oxygen, air, and nitrogen that
may give valuable information. Similar information shall be developed for the effects of
low and high external humidities (20% and 75% relative humdities). The sheets wiil be
stacked in random and in similar stacks and the results recorded.

7. Qualitative and rough quantitative observations (panel observations) shall be

performed on flavor transfer when combinations of prototype sheets representing six (6)

different adjuncts are packaged and subjected to the storage conditions described in
paragraph 5,

8. All components, procedures, and equipment used for fabrication of each gheet
shall be described in a manner adequate to permit reproduction of the sheet by a competent

food technologist.
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B. Phase 1! (2nd 12 monthe)

1. Prototype sheets fulfilling the requirements identified under Paragraphs 3,
4, and 5 of Fhase 1 shall be prepared from the follcwing ten (10) items.
(35) Tartar Sauce
(36) Thousand Island Dres-ing
(37) Cheddar Cheese
(38) Shrimp lccktait Rauce
(39) Vanilla Tream Filling or Frosting
(40) Coffee Cream and Sugar
Margarine (simulating butter)
Maple “yrup
Coffee
Pieces ¢f ®refried Bacon in White Sauce
2. Contractor shall minimize the number of different compositions and processing
prccedures used for the prepavation >f the 30 sheets required hereunder. (20 sheets,
Phase 1 - 10 sheetz, Phaze I1). *4ditives shall be restricted to five (5) standard com-
pceitions snd o i{mit ~f four (4) different procerring precedures -hall be employed.
3. Chntract-r «nd Project Officer ch2!l tdentify all major deficiencier in the

thirty (30} pr:tntype theet+ prepsred under this contrast which may jespardize the

'pgrf'rmnnce ~f the heet. under the :oncept ~f Food Packet, lndividual, Ccambat. Contractor

~ha'l correct -r ¢~mpen.-te rec~gnized Jeficiencie-..

4. Contreect:r kRa.! -ubmi® to the Prnject Officer. Armed Force: Fodd and sntainer

In-titute not le.. than f;f;y (59) pr-t~type zheets representing each of the thirty (30)

items developed under this contract for a total of fifteen hundred (1500) sheets.
5. Contractsr -hs!! submit engineering design for production facilities capable of
efficient producti~-n +f twelve hundred (1200) square feet of fo>d adjunct sheets per hour.

Recognition shall be given tc engineering moiifications through different pretrvatment of
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>f adjunct:. preparstion of standdrd compo:itions, and processing operations identified °
under Paragraph 2 cf this pha-e.
6. Paragraph B, Reports, Phase _, Subparagraph a, progress, is amended to require

. four (4) quarterly progrees reports; and subparagraph b, Final, is deleted.

INTROLIJCTICN:

Thiz final repcrt is written ccmbining the work of Phase I and Phase II into one
composite report since Phase II is a direct extension of the same type of work as Phase 1
and that the storage tests criginally designated for Phase I were all done in Phase II.

Due to the diverse nature of the food products required to be made into flexible sheets
we assumed from the beginning of our work that no one technique or substance would be
adequate for making sheets frcm all the required items. We grouped the possible sheeting
materials and pr:cecier {ntc the following categories.

A. Use of Hydrocolloids as Structure Matrixes
. 1. Starchex
a. Pregelatinized Tapioca
b. “urn Starch
¢. [extrin:
4. Amylcse
e. Amylspe-tin

wlirips

1 2%

3. Soms

*.  Sum Arabi:

b. Gum Tragacanth

¢. Gua Guar

L] ,;‘ .
1 4., Fectina
e. Carboxymethyl cellulsree
f. Meth:-el]
i
gy o——




ot o

L+ e S S

B. Use of Sgraz Dried Encapsulated Fat Binders as the Structure Matrix

C. Incorporation in Stable Dispersions

D. Dry Mixing Technique Using High Melting Fat as the Structure Matrix

Trial and error methods were used until a pattern war found which determined which

food adjuncts were compatible with a given sheeting component or combination of components
and subsequent technique:s for their use.

This report was organized by taking the food adjuncts in the order listed in the Scope
of the Contract and giving the experimental work performed for each of these food adjuncts
covering the six categories previously listed. The Storage Test recults are then given for

what was judged the best meth>d for meking each of the fos3 sheets.

EXFERTMENIAL:

1. Barbecue Sauce Fo:d Shects

A. Llse of Spray Dried Encapsu'ated Fat Binders as the Structure Matrix

Some of the fred adjuncte c~uld be obtained in a dry form. The idea was to

use 4 binder materisl developed under Quarterma-.ter Contract No. DA19-129-AMC-2103(X)
(0.7037; by The P.i .bury < ‘mpany. 'h.; binder o ntsined f+t. prntein, ani sugar in

which the fat was encap:ulated by the hydrate? protein and then spray dried.

i; Prepareti:» cf Szrsy Dried Pncvepsulated far
I

f:rder B
Form — .0 L1,77 aed Flawe
9.7 1o Lriemete (Lend €' Laker)
WL e
Ap .t olsot rur o mede vting the f~!' ving quantitier:
7., b, Lard Flakes
19.2 Y. Sodtum Carcinate

3.7 N, Cucrice
7e Yho Water

(%, cetire: IPe .trd flake- were heate? {n o rteam jacketed
wettle to 6D°T <o thit they were completely melted. The sodium

C2 carite and .icrose were thee added and mixned with the selted
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lard flakes until completely coated. 75 1lbs. of hot (160°F) water
.wes added with rapid agitation with a lightening mixer. This
material was then pumped through an Oakes mixer and recirculated
until a smooth stable dispersion resulted (45 minutes). An addition-
al 10 1bs. of hot (160°F) water -was added to the stable dispersion
to reduce the viscosity for spray drying. The material was then
pumped through a Manton Gaulin pump set at 1000-1.00 p.s.i. and then
pumped through a spray nozzle containing a No. 67 Otifice with a

Nc. 17 Insert [nto a Blaw-Knox Horizontal Spray Drier. The inlet
air temperature was 230 - 240°F and the outlet air temperature was

170 - 175°F. A white free flowing powder resulted.

(1) Use of Spray Dried Encapsulated Fat Binder B to Make Barbecue

Food Adfunct Sheets

fa) Formula: 5% Glycerin
45% Spice of Life Barbrucue Powder

45% Binder "B"
5% Water

(v) Pracedire: Using a Hobart mixer, the barbecue powder and
binder vere mixed and the wvater and glycerin added with
roptiried mixing, It vas dtfficuit to distridbute the liquide
evenly throughcut the product. The wetted product was put
int> 4 4" x 4" mo.d in a Carver Press and pressed into 4”‘:j6”
~hest: viing 250 p.r.i. pre:. ure.

3 B iti A fDlesidie sheet wa forwed but tended to be &

‘ittis gralny to taste.

P yge rf Evirces:'c .4 as the $tructure Matriy

9

MG ard Starch a: the Structure Matrix

(1) Ecrxale: 2, O |
2% Pregel Tapioca Starch

962 Bardecue Sauce (Kraft hot)
(b) Procedure: Using s wire whip attached to s lightaing im:nr.
the bartecue sauce was stirred and the ONC slowly edded. The

-w
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starch was added in the same manner, and the resulting material

was spread on release paper in thin sheets for drying. These

i
. sheeta were air dried in thin sheets for drying. These sheets
were air dried at room temperature (72°F). This product had
g lumpz presumed to be starch or CMC not dissolved in the limited
5 water.

i {c¢) Results: After drying 4 days, the sheets could be removed

G i; from the release paper and were non-sticky. The starch was

'.“! added to make a more flexible sheet than the sheet made with
n ‘g CMC and barbecue sauce. This product did not become brittle .
PK | Bowever, it was rather tough and the lumps were very objecticnable;
Therefore,it was discarded.
(2) CMC and Corn Syrup Sclids as the Structure Matrix
(a) Formula: 2% CMC
3% Cnrn Syrup Solids
95% Barbecue Sauce
(b) rocedure: The same procedure was used in this experiment as
in the previcus experiment A(i). Therproduct was dried on release
;; paper for three dayx in air at room teﬁpe}ature (72°F), then stored
= in 2 po.yethy ere plactic bag.
(¢) Resu-te: The reculting sheets were flexible, tasted like barbecue
jadce, but were s’ight1y sticky and were tough to chew.
(3) Geiatin an) OMZ s¢ che Structure Matrix
; (a) Fermuia: 1,677 Gelatin
‘ 0.507 CMC .
31.167% Water ’ )
66.677. Barbecue Sauce (Kraft)
(b) Procedure: The gelatin and CMC_yere dissolved in the water
S previcuclv heated to 170°F using a Waring Blendor. The barbecue
A | sauce was added and the whole btehded.until uﬁiform. This producf

peweme?

AT ¢ e pm e e et A SN0 it b < s i A P A 15




A e T

it

s o, L

B L

v AT
i A

F TR AT R gy [t L 2NN
A ! IR e L

-9—

was placed Into paper cartons and frozen solid in a blast
freeger. When frozen, this material was eesily sliced into
thin sheets using a Hobart meat slicer which were then placed
on a release paper obtained from the Daubert Chemical Company.
These sheets were air dried at room temperature (72°Fk) for 24
hours.

(c) Results: The sheets were hard to get off the release paper so
were dried an additional six hours. These sheets tasted like

barbecue sauce, were a little tough to chew and were somewhat

sticky on the surface.

(4) TIreatment of Barbecue Sheets with Pectin Coatings to Eliminate Stickiness

Some of the barbecue sheets would have passed the necessary requirements
listed in the scope cof the contract if they did not have a sticky sur-
face. In light of this, we attempted to coat the-c sheets with a thin
layer of pectin followed by a hardening bath of CaCl,. |

(a) Formula: Pectin Solution

1% Sodium polypectate
3% Sucrose
967 Water
17 Cacl2 Solution
(b) Prccedure: The pectin solution was made by dissolving the sodium
polypectate and sucrose in the water using & Waring Blendor and
then remcving any entrapped air by vacuum, Th&vlheot0~tb,b¢ coated
were dipped into the pectin solution (room temperature) until

covered. This coating was then fixed by placing the coltod.shnoto'

into a 1% CaCl, solution. The resulting sheets were air dried at

room temperature for 12 hours.

(c¢) Results: The resulting sheets were nou?lticky. fllxiblc!vhgd e ; ;2'

barbecue taste, did not stick togcthnf vhen packaged in groups
s
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of sixes, but were a little tough to chew and had some calcium

chlortde taste.

(5) 1% CMC a: the Structure Matrix

(2) Formuia: 1% CMC
997, Barbecue Sauce (Kraft)

(b) Procedure: The barbecue sauce was placed in a Waring Blendor,
and the "MC added and mixed until thoroughly dispersed (approx-
ims*ely 5 minutes). The mixture was frozen and sliced at a #i0
setting on a Hobart slicer into approximately 3/32" thick sheets.
The3e sheets were placed on release paper and dcied in an air
circulating oven set at 70°C for 3 hours, turned over and dried
and additisnal 1/2 hour.

(c) Results: The sheets were flexible, fairly easy to bite and
chew, tasted like barbecue sauce but were slightly sticky. It
was found that this stickiness could be alleviated by dusting
the cheets with rice flour.

Incorporation of Food Adjuncts into Stable Dispersions

Tt w2 thsught that ore way of making food -heets was to incorpor-
ate the frod aditpct., int: 2tabie dispersicrs and then dry the dispercione
into thin sheeta., ThkIs work we= Fased upon a Stable Dispersion Prccecs
patented by Tke F*. '"Sury Comparv, The =tsble 1ispersicn or encapsuta-
t. m process 1 osimpay twy immizcible systems, a film former in the
root{r .8 phe e surrcendirg a 1iquid or rnce liquid diccontinucus phase.
The fc!irwing #re necded to form the stable dicpersion: (!) Film
former. somethirg that 13 capable of forﬁing a film around something.

(2) A liquid which iz {mmis<ible in this film former. (3) A plasticizer
whizb ect.a!'v maker the fiim former able to fcrm a film, (4) Proper

mixirg.
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dispersions without breaking the dispersions and thus when the dispersions

are dried into sheets, the materials are also incorporated into the sheets.

€))

Cateup Food Sheets
Incorporation Into Stable Dispersions

A.

It has been found that other materials can be carried in the stable

Dispersion Technique for Making Barbecue Sauce Food Sheets

‘a)

(b)

(c)

(1)

Caceinate and Gelatin as the Film Formers

~

Formu.a: 10 parts Barbecue Flavoring (Spice of Life)

30 parts Durkex 011 (Durkee Co.)

44 parts Non-fat Milk Solids

2 parts Gelatin (Knox)

14 parts Sucrose

75 parts Water
Procedure: The oil was placed in a Waring Blendor and the non-fat
milk e€olids, eucrose, and barbecue flavor added. These materials
were mixed until coated with oil. The water in which the gelatin
had previously been hydrated was then added with high speed mixing
to form a stable dispersion. The resulting product was frozen, sliced,
and dried for 24 hours at 55°C in an air circulating oven.
Results: The 24 hour drying period proved to be too long in
that the rezulting sheets were a little too stiff. When these
cheets were left open to room temperature and humidity overnight,

they became fiexible, were easy tc blte and chew, and were not sticky.

The sheets had a m{iky barbecue flavor that needed some improvement.

Best Methcd for Making Barbecue Sauce Food Sheets

The hect method for making Barbecue Sauce Food Sheets was that
given urder 1 B(S) "17 CMC as the Structure Matrix." Therefore, a

30 pound batch war made uzing the procedure given under tcctton_I'IIS)

substituting a Schnelikutter for the Waring Blendor mixer. The resulting

sheets were used for the subaequent storage tests.

ncorporation of Tomato Ca oto a table




(a)

(b)

(c)
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Formula: 22.7% Lard Flakes

9.1% Sodium Caseinate

1.8% Knox Gelatin

66.47 Tomato Catsup

42 ml, Water to 100 grams of ingredients
Procedure: A stable dispersion was made by placing melted lard
heated to 160°F in a Waring Blendor and adding the sodium caseinate
with mixing until it was completely coated with the melted lard.
The gelatin previously dissolved In the hot water (160°F) was
added to the other ingredients with rapid mixing., A stable dis-
persion was formed and then the catsup heated to 130°F was added
with contirued mixing, Two groups of sheets were made. One group
was air dried overnight at rocm temperature (74°F) and the other
grour dried at 65°C f:r one hour in an air circulating oven.
Results

Both sheets were smooth, non-sticky and flexible but tasted more

like cream of tomato soup than tomato catsup

(2) Incorporation of Tomato Catsup Into a Stable Dispersion Using Sodium
Caseinate and Carboxy Methyl Ceilulose as the Film Formers

(a)

(b)

(c)

Form. ia: 22.77 lard tlakes
8.27. Sodicm Lavelnate
2.7% OMC
66.4% Tomats Catsup
20 m.. Water per 100 gr. of ingredients

Br_.cedire: The proiedire was the same asx for (1) except the
uteh o d{.per. {rn ws+ vide by [nitlal.y combining the water and
semate c3°.9p ard heating the mixture to 130°F before addition
t> the ~ther ingredjent:. The res-lting =table dispersion was
maje (nto twe groupz of sheets by spreading on cookie pans. One
group was air dried overnight at rocom temperature (74°F) and the
~ther gro;p drled at 65”7 fcr | hour in an air circulati{ng oven.

Res.te: The resulting sheets when cut off the cookie pans were




™~
i

wory L weREUR

- 13 -
non-sticky and flexible but tasted like cream of tomato soup.

B. Use of Hydrocolloids as the Structure Matrix

(1) CMC as the Structure Matrix and Glycerine as a Texturing Agent

(a) Fc mula: 27, CHC
3% Glycerine U.S.P.
95% Catsup (Red Owl Regular)

(b) Procedure: The glycerine was put into a beaker and the catsup
added. The catsup and glycerine mixture was stirred with & wire whip
and then the CMC was slowly added with continued mixing. The result-
ing product was spread in thin sheets on release paper and air dried
at room temperature (72°F).

(c) Results: It took 36 hours until the sheet would release and thus
could be turned over. The product became quite crisp and extruded
a liquid with further drying. It was not determined if there is an
optimum point of flexibility where the glycerinf could be held in
the product to make this product acceptable. More work will be
needed with this formulation to make an scceptable product.

(2) CMC as the Structure Matrix and Sorbitol as a Texturing Agent

(3) Formula: 2% CMC
3% Sorbitol Solution Merck U.S.P.
957 Catsup (Red Owl Regular)

(b) Procedure: The same procedure was uscd with sorbitol as was used
with the glycerine Secticn II1 B (1).

(c¢) Reaeulti: After a 4 day drying period in the air at room temperature
(72°F), the glycerine product was crisp and the sorbitol product was
pliable. The sheet was rather bland and tough to chew. Sorbitol
appears to be an improvement over glycerine in this type of procedure,

The product would be improved if the toughness could bz reduced.

(3) Gelatin and CMC as the Structure Matrix

Y R N

A

.o



TEAUE

T T GRS

F

oL

© e TRPASIUEUINS A s -+

(4)

e st re———=

- 14 -
(a) Pormula: 2.0% Gelatin
0.67% CMC

37.47. Water
60.0% Catsup

(b) Procedure: The procedure was the same as for the barbecue
sauce sheet given in Scction I B(3).

(c) Regults: The resulting product tasted like catsup, was quite
elastic, slightly sticky and somewhat hard to chew. When the
product was stacked *together in sixes, there was some sticking
but the sheets could be pulled apart. It was thought that the
product might be easier to chew if lesser amounts of_the CMC
and gelatin were added. Product was made using the following
formulaticon:

1.€7 Gelatin
0.4% CMC
38.0% Water
€0.07 Catsup
The procedure was the same as before.
The resuiting product was slightly improved in chewability but
n-t materially -,

Gelatin, CMC, and S.garc 22 the Structure Matrix

Sugars were added to the Gelatin-CMC Catsup Sheets in hopes of
improving their (hewabllitv,
(a) Form. la: 0.4 °MT
1,67 Geatuin
34 .77 Water
4,07 Dextrcee or Suar>.e or Lactose
60.0% Catsup
(b) Procedure: The procedure was the same az in (3) except the
sugara were dissdlved in the gelatin-CMC sslutions
(c) Re:ults;: The theets made with dextrase were very sticky and

nnt improved in :‘hewablility. The sheetr made with sucrose and

lactose were more aticky than thode made with no added sugars
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and were not improved in chewabllity. It ie obvious that the
additior of sugarz are deleterious to the food sheets using
the Gelatin-CMC structure matrix.

' (5) Gelatin, CMC, and Starches as the Structure Matrix

A, Use of Col-Flc Starch

(a) Formula: 4,0% Col-Flo Starch (National)
0.47% CMC
1.67 Gelatin
34.07. Water

60.07, Catsup

(b) Procedure: The procedure waz the same &8 in (3) except the
starch was added to the Gelatin-CMC solution and mixed well
before addition to the catsup and the product was air dried
for seven days.

(c) Results: The sheets remained sticky and could not easily
be removed {rom the release paper. The taste was good, and
the product was easily chewed. Possibly this product would
be okay if dried at elevated temperatures to remove stickiness.

B. use of Prege:atinized Tapicca Starch

(a) Formila: 0.27 M2
0.47. Pregelatinized Tapioca Starch
2.0% Gelatin
37.4) Vater
¢6.07 Catiup

(b) Prc.ed.re: The procadire was the same a3 (5) A above

) ; except the product was sir dried for two days.

(c) Rea:its: The product was flexible, non-sticky, had good

o vm— e

é . flavor but was very tough to chew.
g
& (a) Forw..a: 0.6% suar Gum (Super Col General Mills Type §-2)
v 2.0% Gelattn
3 37.4% Water (distilled)

6C.07 Catsup (Ballcreet Brand)

|
|
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(b) Prccedure: The product wa- made the same as given for the
gelatin and CMC under (3) except the Super Col replaced the
CMC.

(c) Re-_.ts: The resulting product tasted like catsup but was
sti-ky after dryirg. stuck together upon stacking in csixes
and wa: diffic.it %o chew. Apparently the guar gum was no
imprevemen* ver the "MC as far as toughness of prnduct and

war le:s efficient in regard to stickiness.

(7) Gelatin and Starch a: the Stru.t:re Matrix

(8

\
)

L.e7 Gelatin

4.0% Starch (C-~' Flo - National)
34,47 Water
€0.07 Cat<up

(a8) Formu.a:

(b) Procedure: The proredure was the same as given under (5)A
except the CMC was removed and drying time was eight days at
room temperature (72°F).

(c) Reculc:: The pr Jurt waz very sticky and wet. Could not be
removed fr~mw the re.ease paper,

Sergtin a; rthe Str, r,re Matrix

(2) Formyla: &l elatin
987 l9t:.p
(%) Fr cetire: G- atc o wa: heared - approx.mately 1€0°F, The

ge 4° n wor added o0 the (3t p (n 3 War:.ng Blendor and mixed
ant 4 ke golatgm we belre vzed. A vaiaum wa- pulled on the
m.xt."€ °~ rem. ‘e -ny e-trap;ed air, Ths. product wae frozen
in a hlast freezer ani 3" iced into 1/8" gheets which were placed
on relea o paper #nd a.r dricd at reom temperature (72°F) for
fo.r dJay-,

(") Re:..t.. The pr 4.7t wa~ bard * . remve from the releace paper

and w:s 3tirky kgt had very g 23 taste and was quite flexihie.
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When this product was dried overnight in an air circulating cven at
50°C, it became quite brittle but still remained sticky to touch.

(9) Comparison of CMC and Guar Gum as the Structure Matrix

(a) Formula: 17, CMC or Guar Gum
997 Catsup

(b) Procedure: The procedure was the same as in (8) except the
gelatin was replaced by CMC or Guar Gum, and the sheets were
dried only three hours in the 50°C air circulating oven.

(c) Results: The CMC gave a deeper red color to the finished sheets,
had a better catsup taste and wvas easier to chew. The flexi-
bility was the eame, and both were slightly sticky, the guar
sheet being more sticky than the CMC oynct.

¢ (10) 0.25% CMC as the Structure Matrix
Since cdteup is approximately 70% water, it was felt that possibly

sheets could be made that were more chewable if less QIC were used.

(a) Eopmula: 0.25% CMC
99.75% Cataup

(b) Procegure; Catsup was placed in a Waring Blendor, and the QMC
added and mixed until thoroughly dispersed (approximatsiy 5 efn.).
The mixture was frozen and sliced into 1/8" thick sheets which
vere placed on release paper. The sheets were dried {n an air
circularing cven set at 35°C for 3 hours.

(c) Raguits: The sheets were pliadle, had good cateup taste, were
less tcogh to chew than those wade vith higher levels of OKC
but were & bit sticky on the surface. Some of these sheets wvere
ccated vith pectin as givem in Sectiom 1 B(4). The resultiog

* eheuts vere non-sticky and could de stached in simes vithout

sticking together.
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(11) 1% CMC as the Structure Matrix

(a)

(b)

(c)

Formuls: 12 CMC
99% Catsup
Procedure: Procedure was the same as that given for Barbecue

Sauce, Section I B(S).

This product was very similar in mixing characteristics to
the barbecue sauce. Care must be taken to achieve a good CMC
mixture. Freezing and handling techniques remain the same except
on removal from the oven after drying, the catsup sheets must be
allowed to coo' before removal from the release paper.

Results: The sheets were flexible, fairly easy to bite and chew,
tasted like tomato catsup but were slightly sticky. It was found
that this stickiness could be alleviated by dusting the sheets

with rice flour.

C. DBest Method for Making Catsup Food Sheets

The

best method for making Catsup Food Sheets was given under 1l B(1l)

"1% CMC as the Structure Matrix." Therefore, 8 30 pound batch was made using

the procedure given under Section I1 B (li)substizuting a Schnellkutter for

the Waring Blendor mixer. The resulting sheets were used for the subsequent

storage tes"s.

I1T. Honey Food Sheets
A. Incorporation In%to Stable Lispersions
(1) Jpcorpyratisn of Hopey Into s Stable Dispersion Using Sodium Caseinate
as _the nly Film Former

(a) [Formula: 25% Lard Flakes

122 Sodium Caseinate

43% Honey (Neimans)

20% Sucrose

3} al. vater per 100 grams of ingredients

(b) Procedure: The stable dispersion vas wade by placing welted

lard heated to 160°F in a Waring Blendor and adding the sodium
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caseinate and sucrose with mixing until they were completely coated
with the melted lard. The honey and water were mixed together and
heated to 160°F and added to the other ingredients with rapid
mixing. A stable dispersion formed after 1 minute. (A convenient
method for testing this is to add one drop of the dispersion to
250 ml. of hot water, If a stable dispersion is formed, & cloudy
milky colution results with no free fat evident. If a stable dis-
persion is not formed, free fat globules are readily seen on the
surface of the water.) The stable dispersion was spread on a
cookie sheet and air dried at room temperature (74°F) for 48 hours.
The top of the dispersion was somewhat sticky sc the sheet was
dried an additional 18 hours at 55-60°C in the air circulating
oven,

t¢) Results: The top of the sheet was still sticky but when cut off
the cookie sheet, the resulting food sheet was quite flexible. The
resulting product tasted somewhat like honey, but the flavor level
weua'd have t) be greatly (n:reased to be an acceptable product.

Wken this formulati-n was tried using a milder flavored honey,

the resulting prbduct did not tsate like honey at all.

(2) lacorporation cf Honey Into a Stable Dispersion Using §gg;gg Caseinate

and Geiatin a3 the Film Formere

(a) Egrm:la: 22.6% Lard Flakes
9.0% Sodiun Caseinate
) 2.01 Krox Gelatin
: 66.4Y Honey (Neimans)
i 42 wl, vater per 100 grams of ingredients

"

(b) Procedure: The procedure was the seme as given in (1) before
except the Knox gelatin was dissnived in the water before its
ajdition. “he product was dried at 65°C for ! hour on cookie pans

in an air c{rculating oven,
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Results: The resulting sheets when cut off the cookie pans were

not sticky on the pan side and only very slightly sticky on the
exposed surface. These sheets had much more honey fiavor than the

previous examples.

B. Use of Hydrocolloids as the Structure Matrix

(1) Carboxy Methyl Cellulose with Honey

(2)

(3)

(a)

(b)

(c)

Formula; 3% CMC (high viscosity - Hercules)
97% Honey
Procedure: The CMC was added to heated honey (140°F) with agitation

by a wire whip attachment on a lightening mixer., The material was
spread as a thin sheet on an aluminum cookie pan and air dried at
room temperature,

Results: The sheet would not dry even after a week's time so was

discarded.

Pectin with Honev

(a)

(b)

(<)

Formula: 10.67% Pectin 150 grade Exchange brand

88.07 Honey

1.4% Citric Acid

20 ml, water per 100 gm=. of iagredients
Procedure: The pectin, citric acid, and honey were added to the
water with stirring and heated to 180°F. The resulting product
was spread on aluminum cookie pans in thin sheets and air dried
at room temperature (72°F) overnight.

Results: The sheets were easily removed from the pans, were

flexible and non-sticky but did not taste like honey.

CMC and Guar Gum as the Structure Matrix

(a)

Formula: 497, Honey (Red Owl), white
17. CMC
2% Avicel (micro-crystalline cellulose)
37 Corn Syrup Solids
457 1% Guar Gum Solution

S a———————— s+
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Procedure: The Avicel and corn syrup solids were added to the
honey and stirred with the wire whip attachment until emooth. The
guar solution made previoucly was added and then the CMC was added
slowly as the wire whip agitated the mixtures. The product was
spread in thin sheets on release paper and air dried at room temp-
erature (72°F).

Rezults: After 9 days of drying in air at room temperature, the
sheet came off release paper and was not sticky to the fingers.

The dried sheet did not taste very much like honey, was tough

to chew, and was lumpy.

Pectin, and Pregelatinized Tapioca Starch a: the Structure

Matrix and Tween 80 as a Texturing Agent

(a)

(b)

Formula: .57 Tween 80

LYA

07 Pectin Exchange (150)

.0% CMC

0% Pregel. Tapioca Starch 19110

.5% Honey

Procedure: 94.5 grams cf honey were put intc a beaker and
stirred wirh s wire whip. T» thirc wac added 2 gm. pectin and
0.5 gn. Tween 80 which had previously been dispersed in 30 ml.
water. One gm. of CMC was then added slowly with continued

mixing. The rezulting preduct was spread on release paper to

air dry at room temperature (72°F).

Reguits:  After 0 day: of air drying, the product was still

sticky end was therefore discarded.

(5) CMC and Egg Albumin as_the Structure Matrix

(a)

Formula: 98 parts Honey - CMC Solution Mixture

2 partes Dried Egg Albumin

CMC Sclution
97.5 parte Water
2.5 parts CMC
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Honey~CMC Solution Mixture
100 parts CMC Seolution
50 parts Honey

(b) Procedure: The procedure for making a CMC solution using the
Waring Blendor was as follows: Agitate the water by running
the blendor slowly, add the CMC slowly and concurrently speed up
the blendor by turning up the power stat and continue mixing
until all the CMC is dissolved. The honey was added running
the blendor at top speed.
Two grams of dried egg albumin were added to 98 gms. of
honey - CMC solution mixture using a wire whip to mix the product.
(¢) Results: Approximately three days of air drying at room temp-
erature (72°F) were required to free the sheet from the release
paper. It was only slightly sticky when touched but stuck together
and to other sheets tenaciously, These sheets tasted like honey.
Stickiness must be controlled to make this a desirable product.

(6) CMC and Gelatin as the Structure Matrix

(a) formﬁla: 2.50% Gelatin (Knox)
0.75% CMC
46,757 Water
50.00% Kked Owl Honey (white)

(b) Procedure: The gelatin was put into solution by addition to the
water previously warmed enough to discolve it easily. This gela-
tin solution was put irto a Waring Blendor bewl and the CMC was
added as usual,ITIB(5)to the moving solution. The honey was then
added and the resulting product was spread on release paper in a
thin sheet to dry in air at room temperature (72°F.)

(c) Results: The next day the sheet could be removed from the release
paper, although it did stretch some when being removed.

Part of the product, befure sheeting, was frozen in a blast

freezer and sliced in sheets with a meat slicer, The slices stuck

— - - —————
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together immediately after slicing but were easily removed from
release paper after drying in air overnight. The resulting sheets

were slightly sticky to the touch.

10% Gelatin as the Structure Matrix

(a) Formula: 90% Honey

AR

107 Gelatin
25 ml. Water per 100 gm. ingredients

Procedure: The honey was heated to 160°F and placed in a Schhell-
kutter and the gelatin added with mixing. The honey and gelatin
were mixed for three minutes and then the water was added and
mixing continued for an additional four minutes with vacuum being
drawn at the time of the mixing. The product was very easy to
handie in the liquid state. After pouring into a paper lined box
and freezing, a depression formed on the top surface of the material.
On trying to remove the paper from the frozen honey bar, much re-
sistance was encountered. To solve this problem, the paper liner
was sliced off with a Hobart meat slicer. When slicing of the
sheets began, it was found that the honey was very sticky and tough.
To combat this, continuous wetting of the slicer blade and carriage
was necessary. The sheets were then sliced at s #10 setting and
placed on release paper and then air dried at room temperature
(72°F) for 48 hours.

Results: After drying there was a considerable amount of sticking
together of the honey sheets when one wes placed upon the other so
that some of the sheets were dusted with rice flour while others
were laminated with sheets of rice paper. These were placed in air
and moisture-tight polyethylene bags and stored under refrigeration

until they were needed for the storage tests.
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Dry Mixing Technique Using High Melting Fat as the Structure Matrix

(a) Formula: 9.17% Aratex

1.84% Gum Acacia
36.70% Powdered Sugar
18.35% Corn Syrup Solids

1.83% Glycerin

9.17% Water
18.35% Coconut Flour

4,59% Honey Flavor

(b) Procedure: The Aratex was heated in a N-200 Hobart bowl to approxi-

mately 150°F at which state it liquif{ies.. The heating may be done by

any convenient method such as a heat-air gun, or jacketed kettle. After

the Aratex was thoroughly melted, the gum acacia was added with continued

mixing in the Hobart until a smooth slurry was obtained. The powdered
sugar and the water were mixed separately and added to the Aratex-gum
acacia slurry with continued mixing. The glycerin was then added

followed by the coconut flour, corn syrup solids, and honey flavor

which had been previously mixed and sifted together to prevent lumping.

The resulting mixture was mixed at high epeed for 3 minutes. About a
1 pound lump of this product was formed into about a 12" cylinder, and
this was placed on top cof the intersection of the rollers of a machine
(Figure 1 and 2) designed to roll out the sheets. The machine, a con-
verted mill was first tried out with stainless steel rollers; however
the material stuck to the rollere and was not able to be rolled cut
satisfactorily. To solve this problem the stainless steel rollers
were removed from the machine and coated with 3 mil of teflon, After
this modification the rolling cf the product was very satisfactory.
The direction of the rollers (A) is shown in Figure 1. The

product as mentioned before is inserted on the top of the two rollers
and fed into the two roller stand by hand. After being rolled to the

desired thicknees the product drops to the teflon sheet (B) which has

i 3
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been previoutly positioned as shown in Figure 1. After sliding down
the teflon ramp, the sheet of product comes to {c) which is the end of
a roll of waxed paper positioned at the rear of the machine. As the

. sheet moves down onto the wax paper, the paper is pulled out to
accommodate the product size. When sufficient paper had been pulled
out to accommodate the product, the waxed paper is cut along line X-2
(dotted) and the product on wax paper is removed from the machine.
Figure 2 shows the cross-sectional view of the scraper assembly on the
two rollera. The scrapers are necessary to insure that no.partlcles.
of product adhere to the rollers. These large sheets are then cut
into 4" x 4% x 1/16" sheets with the aid of a teflon pattern and
spatula. The resulting food sheets were then air dried over night at

room temperature (72°F.).
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(c) Results: The sheets had good honey flavor, acceptable flexibility,

were non-sticky, and had good cclor. These sheets were checked for
stability by storing them six per foil pouch at 100°F for one week.
The product held up well; a 10 pound batch was made for the storage
tests,

Best Method for Making Honey Food Sheets

The best method for making honey food sheets is given in Section III
C(1), "Dry Mixing Technique Using High Melting Fat as the Structure Matrix,"

A 10 pound batch was made for storage tests.

Iv. Mayonnaise Food Sheets

A,

Incorporation Into Stable Dispersions

w

(a) Formula: .00% Durkex 500 (Durkee Co.)
.00% Gelatin

.507% Sodium Caseinate

.607, Salt

.00% Dry Mustard (Coleman's)
.20% White Pepper

.70% Sucrose

.00% Water

.00% Vinegar

OO HLO M=~ WNO

=

(b) Procedure: Heat the oil to 150°F, place in a Waring Blendor, and mix
in the sodium caseinate, sucrose, salt, pepper, and mustard powder.
Add the water (heated to 150°F) in which the gelatin had previously
been dissolved and mix until a stable dispersion forms. To this
stable dispercion add the vinegar with continued mixing. Freeze and
¢lice the product into 1/8" thick sheets using a Hobart slicer set at
#7 and dry on release paper overnight at room temperature.

(¢) Resulte: The sheets were flexible, non-sticky, easy tc bite and chew,

and tasted similar to mayonnaise.

Best Method for Making Mayonnaise Food Sheets

The best method for making mayonnuise food sheets {s given {n Section
IV A, "Dispersion Technique for Making Mayonnaise Food Sheets."” A 30
pound bstch was made replacing the Waring Blendor with a Schnellkutter for

the larger batch. The resulting sheets were used for the subsequent sturage
tests.
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V. Onion Gravy Food Sheets

A. Use of Hydrocciloids as the Str.uct-re Mairix

(1) CMC and Starch as_the Structure Matrix

(a)

(b)

(c)

Formula: 2% Cnicn Powder (Toasted)

%% C>1 Flo Starchk (National)

30% Spray Dried En:aprulated Lard
497 Fiilebury Gravy Mix

10% Agglomerated Beef Boullion

10% Ccrn Syrup Sciids
100 gm:. of water sniution of 2% CMC

Procedure; A CMC r:lutlon wa: made as written previcusly

using a Waring Blendor II1 B (5). The dry ingredients were
mixed together by hand and added to the CMC solution. After
blending, the product was spread on release paper to dry in

the alr at room temperatire (72°F).

Results: This product after drying over the week-end was

tasty, .. "abie, and non-sticky, but tended to be a little

brittle.

8. Incorporation Irto Stable DI-persicns

(1)

Dispersicn Techrigue for Making Om:-~n Gravy Food Sheets

(¢)

(b)

Forr. ia: 45.0{ D rkex 500 ‘Durkec Co.)
24.0% Norefat Mk © (l3s
3.0” Ge.arn
18.51 Dextrir
10.07 Orier Flak--
0.5 Faprika
WU valt

83 %', water/!) gm, soiidsc

Procedure: A stsbie Zirper 'nr wa: fermed uclng a standard

procedure ar glven In Se-tizn IV (A) 7!}, Onlons and gelatin
were prehydrated prior tc addition. The stable dispersion was
frozen, 3l{ced at a #7 wetting on a Hcbart slicer and dried on
releaae paper ‘n an alv circulating cven set at 70°C for 40

minute. and then &t room temperature (72°F) overnight.

© gt s e




T mesmyvien ass L

vI'

- 30 -

(¢) Results: The sheets were flexible, non-sticky, easy to bite
and chew, and had a taste similar to onion gravy.

C. Best Method For Making Onion Gravy Food Sheets
The best method for making Onion Gravy Food Sheets is given in

Section V B (1) "Dispersion Technique for Making Onion Gravy Food Sheets."
A 30 pound batch was made replacing the Waring Blendor with a Schnell-
kutter for the larger batch. The resulting sheets were used for the

subsequent storage tests.

Peanut Butter Food Sheets
A. Use of Hydrocolloids as the Structure Matrix

(1) OMC, Gelatin, and Starch as the Structure Matrix

(a) Formula: 80% Peanut Butter, Chunk Style (Red Owl)
12% Sucrose
8% Cornstarch
100 gme. of above ingredients added to 200
gme. of 27 CMC - 2% gelatin solution

(b) Procedure: After making a 200 gram batch of gum solution,

the peanut butter, sucrosfe, and starch were added to the
solution in a Waring Blend-r with mixing. The product was
spread int> thin sheeta on a releare paper and air dried at
room temperature (72°F).

(c) Regults: After an 18 hour drying period, the product was
removed frem the re_eace paper, turned over, and dried an
additional eix houry. The product was flexible, rather goad
tasting. cnd non-sticky. After s month's storsge at room temp-
erature in a polyethylene bag, a green msold formed on the sur-
face. This technique and the resulting product appear to be
adequate for making peanut butter {::d sheets £f the mold

problem can be alim{nated.
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B. Incorporation Into Stable Dispersiona
(1) Dispersion Technique for Making Peanut Butter Food Sheets

R i - Tl

(a) Formula: 707 Peanut Butter (hydrogenated)
8% Sodium Caseinate
77 Gelatin

15% Sucrose
125 ml, water/100 gm. solids

(b) Procedure: The peanut butter was heated to 150°F and placed
in a Waring Blendor. The sodium caseinate and sucrose were
added with mixing until thoroughly dispersed. The water heated
to 150° F {n which the gelatin had previously been dissolved
wes added and mixing continued at high speed until a stable
dispersion formed (approximately 1 minute). This product was
frozen, sliced at a #10 setting on a Hobart slicer and dried
on release paper at room temperature for 48 hours.

(c) l1ts: The sheets were non-sticky, flexible, essy to bite
and chev and had a sild peanut butter flavor. These shests
wvill be storage tested,

C. Bast Method for Making Peanyt Bytter Food Sheets
The best method for making Pesnut Butter Food Sheets 1s given (n
Section VI B(l) "Dispersion Technique for Making Peanut Butter Pood
Sheets." A 30 pound batch was made replacing the Waring Bleandor with
e Schnellkutter for the larger batch. The resulting sheets were used

‘ for the subsequent storage tests,

1.5% Pectin 130 Exchange

1.5% lccust Dean Gus

3.0% Pregeleatinised Tapioca Starct:
3.0% Sucrose

7.0% Water

0.0% India Pickle Reliesh

[ ..
.
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(b) Procedure: Using a wire whip attachmea: to & lightening mixer, the
dry ingredients were dispersed into the water and then the India
pickle relish added. The resulting product was spread into thin
sheets on aluminum cookie pans and air dried at room temperature
(72°F) for 15 hours.

{¢) Results: The dried sheets were easily sliced off the pans. They
were flexible, non-sticky, and tasted like India pickle relish.
These sheets were still good with no apparent deterioration after
two months storage at room temperature wrapped in Saran plastic
f1lm.

(2) CMC as the Structure Matrix

(a) Formula: 94% Relish (India) - 6% Corn Syrup Solids

combined with
2% CMC - 987 Water

(b) Procedure: 50 grams of the relish-corn syrup solide mixture were
hand mixed into 100 grams of a 2% CMC solution. The resulting
product was spread in thin sheets on a release paper.

(¢) Results: After 2 days of air drying at room temperature (72°F)
on the release paper, the sheets could be peeled off. The sheets
were very flexible and non-sticky but became quite tough end hard
to chew after storage in a polygthy]ene bag, Even though the sheets
were tough, they remained flexible after the storage period. The
sheets did not become tough to chew until they were quite dried out.

Proper packaging prevented thls drying out.

(3) 23 CMC as the Structure Mstrix

(a) Formula: 94% Pickle Relish
4% Corn Syrup Solids
2% CMC

(b) Procedure; The pickle relish was placed in a Waring Blendor and

the corn syrup solids and CMC added with high speed mixing for
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for aprroximately 5 miputes. Thi: preduct was fxozen, sliced at

a #10 setting on a Hobart slicer. and dried on cvelease paper for

;

three hours in an air circulating oven set at 70°C.
(c) Results: The sheets w-re flexible, non-sticky, tasted like pickle
relish b_t were s.ightiy tough, These sheets will be storage tested.

B. Best Methed for Making Plckle Reii:h Focd Sheets

The be:t wm=thod feor making pickle rei:sh food sheets is given in
Section VII A(3) "27 CMC as the Structure Matrix." This was done in a
30 pound baich a: follows:

(1) 27 CMC &s the S:ru_ture Matrix

(a) Zormula: 947 Piczkle Rei:i:-h
4% Corn Syrup Soiid:
27, ML

(b) Frocedure: Pi:kle reli-h was placed in the Schnellkutter,
ard the corn syrup soiids and CMC added with high speed mixing.
This product needs careful attention to the mixing to insure
that the CMC getc thoroughiy broken up and dispersed through

th= p.-kle re.sh. After mixing, th.s product was very sticky

)
t

but was abie to be packed Int- b-xes and put into the freezer.
After freezing it waz diffic_it tc remove the paper liner from
the frozepn biock, -~ thsr it wig recerszary to siice it off with
z Hobart s l-er, A s diring c.icing it was necesrary to wet
the blates of the ¢licer t~ keep it from sticking to the product.
These cheets were dried on release paper in an air circulating
oven set at 70°C. for four hours and then at room temperature
for 48 hours,

(c) Resclts: Sheets were flexihie, tasted llke pickle relish but
were clightly rticky. Therelrre, they were dusted with rice

flour to prevert them from sticking to each other when starked
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tngether. These cheets were u<ed for the sub-equent -torage te-t-,

VIII. Strawberry Preserve Fo>d Sheet:

A. Use of Hydrocolirids a: the Structure Matrix

(1) (MC as the Stracture Matrix

(2)

(a) F-rmu.a. 21 M2
987 Srrawberry Pre:erve- (Red Cw:)

(b} Proiedire. A wire w™ip on a lightrning mixer was used to
Ai=per-e the “M{ in the pre-erve.. The resuiting smonth prod-
sct wa: 3pread out on re.ease paper to dry in thin sheets.

(¢ Resgit:: Even after 2 week's= drying in air at resm temp-
eratire {(72°F). the -hee*: rema.red sticky to the t-~uch. [t
appear - *hat the CM. ai-ne wi~ p-t adequate t> make nm-sticky

strawberry preserve f-nd sheet=,

larger Quantity Freparati»n cf Strawberry Prezerve Sheets Using

CMC as the Structure Matrix

(a) Formuia: 987 Strawberry Pre:erves
27 CMC

(b) Procedure: The product wa- mixed a=x shown in VIII A (i)
n_y mived in larger quartitie:. Great difficulty was en-
c~urter=d in mixing the product in the Schnellkutter. After
mixing the product irrres-ed greatly in visconsity and was
very difficult t2> handie. The pr:i1.-t wa- packed ir boxe- and
frozer., After -evera! izy. .n the hla-t frerzer. the precerve-
were verv geiatin like =snd r-t -~"id ensugh tn slice very wel.,
No amzunt o f wetting of the ~i:er birade »f the Habar: -<iicer
wonuld fazilitate getting off any -.1ces that would not stick
to tke : :-er, The product wa- p cced on a plate freezer in
hore: th:* a 1 wer temperature w:. .4 facilitate slicing. but

this did p~t w rk, Becau:e f thi- difficulty. 1t wa- decided

‘.
"
o
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to reformulate this product using a dry method >f manufacture.

B. Dry Mixing Technique Using High Melting Fat as the Structure Matrix

(1) Dry Mixing Technigue Using High Melting Fat as the Structure Matrix

(a) Formula: 19.57% Strawberry Jam Solids (Le Grout)
2.17% Imitation Strawberry Flavor (Fries & Fries
F-602)
8.53% Aratex
8.53% Water
1.67% Gum Acacia
1.67% Giycerin
24.42% Powdered Sugar
16.72% Coconut Flour
16.72% Corn Syrup Solids

(b) Procedure: The same procedure 8s given for the Honey Food
u Sheets, Section III C (1) was used substituting the Strawberry
rl

Jam Solids and Imitation Strawberry Flavor for the Honey. '

. (c) Results: The sheets had good strawberry jam flavor, accept-

" able flexibility, were non-sticky and had good color. These
: Y N
ﬁ sheets were checked for stability by storing them six per foil

pouch at 100°F. for one week. The product held up well;
therefore a 10 pound batch was made for future storage tests. ;

C. Best Method For Making Strawberry Preserve Food Sheets , ?

The best method for making Strawberry Preserve Food Sheets is given

in Section VIII B (1) "Dry Mixing Technlque Vsing High Melting Fat as the

IX. Soya Sauce Food Sheets

} Structure Matrix." %
|
|

1‘ A. Use of Hydrocclloids as the Structure Matrix
(1) QMC as the Structure Matrix

(a) Formula: 4% CMC
96% Soya Sauce (Chun King)

. | (b) Procedure: The CMC ~as stirred into the soya sasuce with a 1

© ew

wire whip attachment on & lightning mixer to disperse and tc

dissolve the CMC. The resulting product was spread on release
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paper in thin sheets and air dried at room temperature (72°F).
(c) Results: Drying was very slow, at least a week was necessary

before the product could be handled readily. The taste of the

product was very typical of soya sauce, but the sheets were more

fragile than degired.

CMC and Starch as the Structure Matrix

(a) Formula: 3% Sorbitol Solution (Merck)
3% Corn Syrup Solids
2% °MC

90% Soya Sauce
2% Pre-gelatinized Tapioca 3tarch

(b) Procedure: The sorbitoi solution was weighed out into a
beaker with the corn syrup solids and the soya sauce added
to them, The zoya sauce was stirred by hand to blend the
ingredients together. The CMC and starch were dry mixed and
slowly added to the other ingredients using a wire whip for
mixing. The resulting product was spread on release paper
in thin sheets and air dried at room temperature (72°F).

(¢) Results: After 4 daye «f 2!r drying, the product was non-
sticky, rather piastic, and had a typical flavor of soya
sauce. lhe product sheets seemed to fulfi’l the require-
ments et up by the contraczt,

Larger Quart!ty Preparetion ¢f Soya Sa-ce Food Sheets Using CMC
and Sterch a3 the Stru.rure Matrix

{a) Fcrmila: 3% Scrbitcl Scluticn
37 Corn Syrup So.ldé
27, CMS
2% Pregelatinized Taploca Starch
90% Soys Sauce

(b) Procedure: The product wa3 mixed in a Schnelikutter with
the following mixing times - Sova sauce and CMC for three

minutec, sorbitol and ccrn egyrup sollds were added and then

e
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(c)
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mixing continued for an additional five minutes. Vacuum waa

placed on this mixture through all the mixing steps. The

product was placed in wax paper=lined boxes and frozen.

Results: After a period of time, the product was checked and
found not to have frozen. Only portions of it had frozen so
that additional freezing was necessary, but again, it was found
that the product would not completely freeze. What had happened

due to the high concentration of the salt in the soya sauce was

that the product had fractionally frozen. The part that had not
set up under the initial freezing conditions had its salt con-
centration greatly increased and would not freeze. Due to this
difficulty of freezing, no slices were made from this product.

It was decided to try to reformulate this product.

B. Incorporation Into Stable Dispersion

(1) Incorporation of Soya Sauce Into a Dispersion Using CMC, Dextrinized

Starch and Pregelatinized Tapioca Starch as Filu Formers

(a)

(b)

Formula: 2% CMC

407 Llard
8% Dextrin Starch (National)
8% Dextrose

407 Soya Sauce (Chun King)
2% Pregelatinized Tapioca Starch (Morningstar

Brand)
50 ml, Water per 100 gm. of ingredients

Procedure: The dry ingrediente were added to the melted lard

as in all the other examples and the soya sauce and water added
with blending. It was hoped that the protein in the soya sauce
would at least partially replace the protein film former, sodius
cascinate usad in previous examples thus giving & more true flavor

of aoya sauce.
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(c) Results: The resulting product was spread on cookie pans and
air dried overnight (72°F). The resulting sheet had to be cut
off the cookie pan and was somewhat sticky. It remained sticky
to touch even after storing for a long period. The flavor of
this food sheet was not representative of soya sauce.

(2) Use of Hydrolyzed Vegetable Protein in a Stable Dispersion For the
Soya Sauce Sheets

(a) Formula: 20% Durkex 500
47 Gelatin
6% Sodium Caseinate
19% Dextrin
107 Hydrolyzed Vegetable Protein
417, Water
(b) Procedure: The oil was heated to 1530°F., placed in a mixer
such as a Waring Blendor or Schnellkutter and mixed with the
sodium caseinate, dextrin and hydrolyzed vegetable protein.
The water, heated to 150°F. in which the gelatin had been
previously dissolved, was added with continued mixing until a
stable dispersion was formed. (Approximately 2 minutes). Th;s
stabie disper-1on was placed 1n 4" x 4" appreximately 12" wax
paper iined boxecs and frozen, The frozen blocks were then
siiced on a Hobart Siicer at a No. 7 setting and placed on
release paper ani dried f»r 24 hours at r-om temperature (72 F).
(c¢) Results: The scya sauce sheets were good looking, were flexible.
non-sticky, and tasted like scya sauce, but had some holes.
These holes were not deemed serious enough to prevent future
use of the sheets; therefore, a 30 pound batch of these sheets
was made and the resulting sheets pouched in the foil pouches
for future storage tests.

C. Best Method for Making Soya Sauce Foud Sheets

The best method for making soya sauce food sheets is given in Section

L w7 e
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IX B{(2), "Use of Hydrolyzed Vegetable Protein in a Stable Dispersion for

Soya Sauce."

Vinegar Food Sheets

AG

Use of Hydrocolloids as the Structure Matrix

{

(1) CMC, Guar Gum, Starch, and Avicel as the Structure Matrgg

(2)

(a)

(b)

(c)

Formula: 11% Dry Vinegar (Vinstant) (Delaware Food
Products)
3% CMC

3% Guar Gum (Super Col) (General Mills)

8% CoHl-Fle Starch (National)

30% Spray Dried Encapsulated Fat

20% Curp Syrup Solids

257 Avice! (American Viscose)

200 gm. water per 100 gram of dry ingredients
Procedure: A gum soiuticn was mesde a: uvual on a Waring Blendor
adding the guar gum to the water first and then the CMC (III B(5)).
The dry Ingredients were added and blended into a homogennus mixture.
The product was spread on a cookie pan in thin sheets and air dried
at room temperature (72° F.).
Results: This sheet became quite brittle after three days drying,

but it tasted like it had retained at least the vinegar flavor.

Further work will be done to eliminate the brittleness.

CMC &5 the Structure Matrix and Defatted (ozonut Flour as a Filler

A great deal of difficulty was en:zcuntered {n making a vinegar food

sheet. Many formulatinn: and proce::ing techniques were tried with poor

re3ults. The fri.owing formulation ani procedure are the best to date.

(a)

(b

Formula: 12.00%. Defatted coccnut flour
66.50% Vinegar (51)
1,007 (MC

2.50% Cltric acid
3.0 Sorbitol (707%.)
15.00% Corn syrup solids
Procedure: The CMC wvas dissolved by mixing in a blendor with the
water. Then all of the other ingredients were mixed {in thoroughly.
Instead of freezing and slicing as was used for the other sheets,

this product was poured directly on large sheets of polyethylene

PR Wl s dbe - ' O o k. WA,

TpR

LW e




-40-

and air dried overnight at room temperature (72°F.). (The product
cracked badly when the freeze-slice technique was used.) These

large sheets were then cut into 4" x 4" x 1/8" sheets.

(¢) Results: Flexible, non-sticky sheets that tasted like vinegar
resulted. These sheets tended to be a little tough if made too
thick. A 30 pound batch was made and these sheets pouched for future
storage test.s.

B. Best Method for Making Vinegar Food Sheets

The best method for making vinegar focd sheets is given in Section X A(2),
""CMC as the Structure Matrix and Defatted Ciconut Flour as a Filler."

XI. Apple Butter Food Sheets

A. Use of Hydrocolloids as the Structure Matrix

(1) Pectin with Apple Butter

(a) Formula: 1% Pectin(150 Exchange)
997 Apple Butter

(b) Procedure: The pectin was hand mixed into the apple butter, and the
resulting product spread on aluminum cookie pans in thin sheets.
These c<heets were drieq cpen to the air at room temperature for 22
hours.

(c) Results: The resulting product was flexible, slightly sticky with a
flavor nf apple butter. Theze sheetz were s:ored in plastic bag-
and were sti'l slightiy sticky after several week= storage at rcom

14 temperature.

(2) CMC and Pectin az the Structure Matrix

(a) Formula: 1% Pectin (Exchange 150)
1% CMC
1% Myverol 1806
97% Apple Butter (Red Owl)

(b) Procedure: While stirring the apple butter with a wire whip

attached to a lightning mixer, the pectin was added slowly and then
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the CMC added in a like manner. The Myverol was then added and
the whole product whipped rapidly. The product was spread on
release paper in thin sheets and air dried at room temperature
(72°F.).

(¢) Results: After two days drying in air at room temperature, the

sheets came off the release paper. They were non-sticky and

e et ot s o ¢

plastic but rather hard to chew. A month's storage in a poly-
ethylene bag did not seem to change them except to make them
tougher to chew, Possibly better packaging; i.e. better moisture
barrier, would prevent some of this toughness on storage.

(3) 0.€5% CMC and 1% Gelatin as the Structure Matrix

(a) Formula: 0.25% CMC
1.00% Gelatin (Knox)
98.75% Apple Butter

(b) Procedure: The apple hutter was warmed to 130°F and placed in s
Waring Blendor. The gelatin wae added with mixing followed by
the addition of the CMC with continued mixing (spproximately 5
minutes). The resulting product was frozen, sliced at a #10
serting on a Hobart slicer and dried on release paper for 4 hours

in an air circulating oven set at 70° C and then at room temperature

(72°F) for 8 hours.

(c) Results: The sheets were non-sticky, flexible, essy to bite and
chew, had a good apple butter taste, and they did not stick g?
together. k ‘ é
B. [Best Method for Making Apple Butter Food Sheets
The best mechod for unkiné apple butter food sheets is given in Section
XI A(3), "0.25% CMC and 1% Gelatin as the Structure Matrix." A 30 pound

batch was made as follows:
(a) Procedure: Apple Butter was warwed to 130°F .nd placed in a

Schnellkutter. The gelatin was added with high speed mixing for
’ - v . » .. W .2
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two minutes followed by the addition of the CMC with continued
mixing for approximately three more minutes. After freezing, the
product was sliced with no difficulty and placed upon release paper.
Handling of this item is very critical as it has a weaker structure
than the other products using the gums as the structural matrix.
These sheets were dried four houre in an air circulating oven set at
70°C, then at room temperature for eight hours.

(¢) Results: The sheets were flexible, easy to bite and chew but were
slightly sticky: therefore, they were dusted with rice flour. It

was also noted that a slight bubbling occurred on these sheets.

% XI1. Chocolate Sauce Food Sheets

A. Use of Hydrocolloids as the Structure Matrix

1.

2.

CMC as the Structure Matrix

(a) Formula: 27, CMC
27 Buttermilk Solids
967% Chocolate Syrup (Hershey's)

(b) Procedure: The chocolate syrup was stirred with a wire whip attacn-
ment, as before in other experiments, and the CMC added slowly and the
mixture whipped rapidly. The reszulting product was spread on releas:
paper in thin sheet: and air dried at r>om temperature (72 F).

(c) Rezults: After 3 days the chocolate sheet came off the release paper
and was only <lightly sticky on the bottom =ide. These sheets were

tough and hard to chew but did have a good chocolate tasve,

Gelatin and CMC as the Structure Matrix

(a) Formula: 0.75% My
2.50% Gelatin
46.75% Water
50.00% Chocolate Syrup (Hershey)
(b) Procedure: The procedure for making the cheet: was the same as
that given for Barbecue Sauce Food Sheete. Secticn I B(3)ﬁfepluctng

the Barbecue Sauce with the chocolate syrup. The sheets verc air dried

At s o
.
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at room temperature (72°F) for 24 hours. turned over, and dried an

an additional 12 hours.

Results: The sheets were flexib.e, non-sticky, had a good chocolate

taste but were very tough to bite 2nd chew.

B. 1Incorporation Into Stable Dispersicns

1. Dispersion Technique For Making Chccolate Sauce Food Sheets

(a)

(b)

{c)

b

Formula: 20.0% Durkex 500 (Durkee Co.)
15.0% Nor-fat Milk Solids
5.0% Gelatin
6.0% Cocoa
0.5% Vanilla Concentrate
53.5% Sucroce
47 ml water per 100 gm solids

Procedure: A slurry was formed by adding the non-fat milk solids
and cocoa to the oil in a Waring Biendor and mixing until they were
thoroughly coated. The sucrose was then added with mixing and then
the water with the gelatin dissolved therein was added with high
speed mixing until a stable dispersion was formed. This product was
frozer wd cutimo .hin slices usirg a #7 setting on a Hobart slicer.
The sheets were alr dried on release paper at room tempersture over-
night, turned over, and then dried one hour in an air circulating
oven set at 45° ¢

Reaulirs: The sheats were flex.bla. non-saticky., fairly caey to bite
and §§§¥ gad ha! sn excellent choco.ste savce taste. These sheets
wire grorage texted and di4 a~t hold up being brittle and sticking

together when siored at the bhigher temwperatures.

Dispersion Techaigque fur Mauing Uhocuiate “suce Food Sheets Using Sodium

Caseinate as the Principle fiis Former

{a} Forsia: 17.00% Durkex 500

7.00% Sodlum cavelnate
2.007 G:letin

5.00% Gelatinized cocos
0.50% Venilla concentrate

34.35% Vater
0.15% Cltric acid

R o s
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(b) Procedure: To help keep the bacteria count down and to make the

(c)

product smoother and more palatable, the cocoa was gelatinized before
addition to the product.

Procedure for Gelatinized Cocoa:

Mix cocoa and water (approximately 207% solids) into a slurry and
place into a Groen vacuum or pressure mixer, Set temperature of the
outside steam jacket to 170°1. Set mixing speed at No. 10 and mix
for 10 minutes. Next cut temperature to 150°F and mix for an additional
1% hours., Make sure that the 1id is fastened tightly while the gelati-
nizing is being carried on. This gelatinized cocoa is then used in the
formula allowing for the moisture in the cocoa. The stable dispersion
was made as follows: The Durkex 500 was heated to 150°F and the sodium
caseinate added and mixed until coated with oil. The sucrose was added
and mixing continued until all the ingredients were well dispersed.

The water, heated to 150° F in which the gelatir had previously been
dissolved, was added with continued mixing until a stable dispersion
was formed. (Approximately 2 minutes.) To this stable dispersion was
added the pregelatinized cocoa, vanilla concentrate, citric acid and
mixing was continued until all ingredients were thoroughly distributed.
This product was then poured into poly-lined boxes 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.

Results: Tne resulting sheets had good cdor, color, and general

appearance, were flexible and did not stick together. There was no
appreciable shrinkage during the drying period. These sheets were
pouched six to a pouch in the metalized pouches and stored for one week
at 100°F. The sheets held up well; therefore, were made in a 30 pound
batch by the procedure outlined. These sheets were then placed in foil

pouches for future storage tests.
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C. Best Method for Making Chocolate Sauce Focd Sheets

The best method for making chocolate sauce food sheets is given in Section
XII B(2), "Dispersion Technique for Making Chocolate Sauce Food Sheets Using
Sodium Caseinate as The Principle Film Former."

XIII. Coffee Food Sheets

A. Incorporation Into Stable Dispersions

1. Dispersion Technique for Making Coffee Food Sheets

(a) Formula: 20.9% Durkex 500
20.97% Non-fat Milk Solids
20.9% Sucrose
6.27, Instant Coffee
31.17% Water
(b) Procedure: The standard dispersion techniques and subsequent forming
of the sheets as given for the chocolate sauce sheets, Section XII B(1l)
were used. The sheets were dried overnight at room temperature (72°F).
(c) Results: The sheets tasted like instant coffee, were flexible and easy
to chew but were slightly sticky; therefore, the sheets were dusted
with rice flour to prevent any sticking together. These sheets were

storage tested and did not hold up, being brittle and sticking together

when stored at the higher temperature.

2. Dispersion Technique for Making Coffee Food Sheets Using Sodium Caseinate

as The Principle Film Former

(a) Formula: 20.0% Durkex 500

3.0% Gelatin

5.0% Sodium caseinate

5.3% Instant coffee

20.7% Sucrose

5.0% Non-fat dried wilk solids

41.0% Water :
(b) Procedure: The general Jispersion technique procedurs, as given in the
Chocolate Foocd Sheets as given in Section XII B(2) was used.

(c) Results: The sheets were flexible, non-sticky and had the taste and

smell of coffee with cresam and sugar. These sheets were then placed

in the metalized pouches and stored at 100°F for one week. They held
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up well and were therefore made in a 30 pound batch and pouched for
for future storage tests,

B. Best Method for Making Coffee Food Sheets

The best method for making coffee food sheets is given ir Section XIII

wt v s ae o

A(2), "Dispersion Technique for Making Coffee Food Sheets Using Sodium Caseinate
as the Principle Film Former."

X1v. White Sauce with Bacon Food Sheets

; A. Incorporation Into Stable Dispersions

1. Dispersion Technique for Making White Sauce with Bacon Food Sheets

(a) Formula: 10.7% Durkex 0il (Durkee Co.)
20.17% Non-fat Milk Solids
10.3% Dextrin
1.5% Gelatin (Knox)
0.27, Paprika
42.97% Water
14.37% Bacon Bits (Wilson)

(b) Procedure: A stable dispersion was formed using standard procedures as
given for the Chocolate Sauce Sheets, Section XII B(2). After the dis-
persion was formed, the bacon bits were added and the product was frozen
and sliced into sheets at a #7 setting on a Hobart Slicer. These sheets
were dried on release paper in an air circulating oven set at 70°C for 40
minutes and then dried at room temperature (72°F) overnight.

(c) Results: The zheets were flexible, non-sticky, easy to bite and chew
and tasted similar to bacon and white sauce. These sheets were storage

tested.

B. Best Method for Making White Sauce with Bacon Food Sheets

——

The best method for making white sauce with bacon food sheets is given in
Section XIV A(1l), "Dispersion Technique for Making White Sauce with Bacon Food
Sheets."

- XV. Chopped Date Food Sheets
A. Use of Hydrocolloids as The Structure Matrix

1. QMG as The §tructure Matrix

) L
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(a) Formula: 2% CMC .
—— 987, Water) CMC Solution
150 grams dried dates added to 100 grams of CMC
solution

(b) Procedure: CMC Solution made &s usual in a Waring Blendor and the dates
added to the solution and blended. The resulting product was spread in
thin sheets on release paper and air dried at room temperature (72F).

(c) Results: The dried sheets were rather flexible even after a week's
drying in air and were gond tasting. It is believed that this product
will fulf{i{ll contract specifications.

2. 0.5% CMC as the Structure Matrix

Date sheets were made to see if a lower concentration of CMC could be used
than that shown in the second Progress Report and to see if this material

could be processed by the freezing and slicing technique.

(a) Formula: 53.0% Dried dates
0.5% CMC
46.5% Water

(o) Procedure: The CMC was put into solution by dissolving in the water
while mixing in a Waring Blendor. The dried dates were added, and mixing
was continued until the product was smooth. The mixture was frozen and
sliced into 1/8" thick sheets using a Hobart mest slicer. The resulting
sheets were placed on release paper and dried in an air circulating oven

set at 55°C for five hours. The sheets were then turned over and dried !

\ an additional 1% hours.
| (c¢) Regults: Good sheets were formed. They were flexible, non-sticky,

easy to bite and chew and tasted like dates. This was a very acceptable

A

[ product.

o B. Best Method for Making Chopped Date Food Sheets

" The best method for making chopped date food sheets is given in Section
XV A(2), "0.5% CMC as the Structure Matrix." A 30 pound batch was made replac- '

ing the Waring Blendor with a Schnellkutter and the resulting product used for

subsequent storage tests.
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Onion Food Eheets

A.

B.

Use of Hydrocolloids as The Structure Matrix

l. CMC and Gelatin as th> Structure Matrix

(a) Formula: 10.00% Onion Flakes (Dry) ,
0.25% CMC
5.00% Gelatin
84.75% Water
(b) Procedure: The onion flakes were hydrated in the water and the
gelatin was added and the mixture heated to 1405F to disaclve the
gelatin. This material was placed in a Waring Blendor, and the CMC
was added with mixing. The product was frozen, sliced at & #10 setting

on a Hobart slicer, placed on release paper, dried in an air circula-

ting oven set at 70°C for 6 hours and then dried at room temperature

over the week-end.

{c) Results: The sheets were non-sticky and tasted like onion but
were too dry and brittle.

2. CMC as the Structure Matrix and Defatted Coconut Flour as a Filler

(3) Fecrmula: 10.007 Dried 2nicn Flakes
15.007 Zorn Syrup S>lids
10.007. Defatted Toceonut Flour
4.00% Sorbitol
1.007% CMC
60.00% Water

(b) Procedure: Same a: for the Vinegar Food Sheete X A(2).
(c) Retults: The reculting sheets were flexible, n~n-sticky and

tasted like onions. Therefore, s 30 pound batch was made and the:e

.
R S ..;.-.sun-q’ i

sheets pouched for future storage testa.

Best Method for Making Onion Food fhects *

The best method fer making Onfon Food She ts {s given in Section XVI A(2).

*
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XVII. Horseradish Food Sheets

A, Use of Hydrocolloids as the Structure Matrix

(1) CMC and Knox Gelatin as the Structure Matrix

(a) Formula: 11 gms. Vinegar (Vinstant) Delaware Food Products)
30 gms, Spray Dried Encapsulated Lard
25 gms, Dry Horseradish (French's)
20 gms, Corn Syrup Solids
86 gms, of this material was added to
200 gms, of a 5% Gelatin - 1,5% CMC solution

(b) Procedure: The water was warmed slightly to help dissolve the Knox
gelatin, The gelatin solution was added to a Waring Blendor bowl and
the CMC added as usual, followed by the dry ingredients,

After blending until smooth, the product was sheeted out on
release paper and air dried at room temperature (72° .

(¢) Results: Only one day drying was required to produce a non-sticky
and flexible product. The vinegar sour taste was present, but the
horseradish taste was mild, After storing a month in a polyethylene
plastic bag, the sheets were still flexible and looked 11ke éhey were
just a little drier, The taste of the sheets after storage was very

bland, and they became difficult to chew because of toughness, This

orobably can be allevisted by proper packaging.

(2) CMC as the Structure Matrix

(a) Formula: 257 Horseradish Powder
10% Dry Vinegar (Vinstant Delaware Food Products)
1% OMC

64% Corn Syrup Solids
100 ml, Water/100 ga. Solids

(b) Procedure: The CMC was added to the water using a Schnellkutter,
The horseradish powder, Vinstant, and corn syrup solids were then
added respectively with continued mixing until all were well blended,
The resulting product was frogen, sliced into thin sheets, using a
Hobart slicer, placed on release paper, and dried overnight at room

temperature and then dried sn additions]l 43 mioutes at 70° C in en

e i e
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air circulating oven, It should be noted that when mixing a large batch
as a 30 1b, batch, noxious odor was encountered and was very irritating

to the lungs, throat, and eyes, During the mixing operation, the operator

i of any mixer should have some type of gas mask to aid his breathing while
mixing, After the slicing of the product and during the drying or act-
ually during the thawing after slicing, bubbles appeared on the surface of
the sheet, These bubbles produced holes through the sheet res~mbling

? swiss chzese, It is thought that air :zrapped =rder the sheet was the
cause of these bubbles,

(c) Results: The sheets tasted iike horseradish, were flexible and slightly
tough and did have some holes as noted kefore, Possibly thinner sheets
would be better under th2se circumstances. These sheets were storage
tested and did not hold up, They tended toc become very sticky and could
not be separated.

B, Incorporation Into Stable Dispersions

(1) Dispersior Technique for Making Horseradisb Cream Savce Sheets

(a) Formula: 28,007 Durkex 500
i 7.007 Sodium Cas-irac:
4,00% Colatin
9.70% Horseradish Fowder
0.10% cCay2rn-: Pr-pper
1,20%4 Salt
40,007% Wa:er
10.007% of a 5% “ia=gar
(b) Procedyr:: The s-audard dispersion t~chniq:2s, as gien in Sc¢ction
XIT B{Z) for the Chocola%: Sauc> Food Shrets, wore us2d, Tre vinegar was
added after the stable dispersion was made,
(c) Results: A flexible, non-sticky product resulted that tasted and
smelled like horseradish cr2am sauce. It should be noted that during
mixing a quite noxious cdor trom *pe horseradfsh <volvad, This did no*

cause any difficulty {n %k: firal product, Tha stability of this prod-

uct was checked by placing six shects per foil pouch and s“oring the

-~




C. Best Method for Making Horseradish Food Sheets
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pouches at 100° F, for one week, These sheets held up very well; there-
fore a 30 pound bat"h was made and the resulting sheets placed in foil

pouches for futrure storage tests,

The beat method for making horseradigh food sheets is given in Section XVII
B(1) "Dispersion Technique For Making Horseradish Cream Sauce Sheets,"

XVIII. Maple Syrup Food Sheets

A, Dry Mixing Technique Using High Melting Fat as the Structure Matrix

(1) Use of Aratex as the Structure Matrix

(a)

(d)

(c)

Formula: 9.26% Aratex (Durkee Co,)
1,85% Gum Acacls
1.85% Glycerin
37,047 Powdered Sugar
18.52% Corn Syrup 5olids
9,267 Wsier
" 18,527 Coconut Flour
B 3,70% Maple Flavor
Procedure: A Hobart stainless steel bowl was warmed to about 200° F

with an electric heating mantle controlled by a variac, The Aratex was
melted in the Hobart bowl and the gum acacia added with mixing. The
powdered augar end corn syrup solids were added with mixing, end to this
mixture was added the water and 31ycerin with continued mixing and heating.
The coconut flour and maple flavor were mixed together and sifted fnto
the mixing bowi and the blerding ard heating continued until a soft
plastic mans was obtained, This mass was immediately placed on & teflom
sheet aad rolled {nto a 1/8" :ﬁtck sheet using a teflon costed rolling pin,
Resuits: The sheets had an excellent appearsnce, were slastic, and bent
easily without cracking., The product broke up well in the mouth when
chewed and had a good maple syrup flavor, These sheets were packaged
in foil pouches, 6 sheets per pouch, and storage tested for two weeks

at 40° F end 100° F. The sheets held up well;therefors were used for the
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large storage test,

Best Method For Making Maple Syrup Food Sheets

The best method for making maple syrup food sheets is given in Section XVIIil

A(1) "Use of Aratex as The Structure Matrix," A 10 pound batch was made using the

procedure given for Honey Food Sheets Section III C(1). The resulting sheets were

packed in foil pouches and storage tested,

: Margarine Food Sheets

i

A,

Incorporation lato Stable Dispersions

(1)

Dispersion Technique for Making Margarine Food Sheets Using Gelatin and

Non-fat Milk Solids as the Film Formers

(a)

(b)

(c)

Formula: 657 Butter Flavored and Colored Margarine
(Durkee D-2-251)
5% Gelatin
30% Non-fat Milk Solids
50 ml. Water/100 gm, Solids
1 drop 4% Yellow Color/100 gm, Solids
Procedure: The margarine was heated to 150° F and melted. @ elted
margarine was placed in the Schnellkutter and mixed with non-fat milk
solids, The water, leated to 150° F in which the gelatin had previously
been dissolved, was added and the whole mixed until a stable dispersion
formed, The yellcw color wes mixed in, and the resultant product was
frozen and sifced a* a 47 setting on a Hobart slicer and placed on re-
lease paper and dried in en air circulating oven set at 70° C for 45
minutes ard tron dried overvnight at room temperature, It should be
noted that ro gec good slices of this product. { was necessary to bring
the frozen block of margarine to refrigerator temperature to prevent
cracking of the slices,
Results: The sheets were non-sticky, easy to bite and chew and fairly
pliasdble, and tasted simflar to margarine. These sheets were slightly

moist in appearance on the top although at thst time not thought enough

to be objectionable, These sheets were storage tested and did not hold
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up weli being too high in moisture and also oiliﬁg off.

(2) Dispersion Technique for Making Margarine Food Sheets Using Sodium
Qeseinate and Ceclatin as the Film Formers

(a) Formla: 35,007 Durkex 500

8,75% Sodium Caseinate

5.83% Gelatin

1.007% Salt

3.00% Sorbital - 70% solution

46,417 Water
0.01% Butter Flavor - Polak brand
0.7 gm. 4% yellow coloring per 1000 gms, of
- other ingredients.

(b) Procedure: The standard dispersion technique, as given in Section

XII B(2) for Chocolate Food Sheets, was used. N
(c) Results: Flexible, ncn-sticky food sheets that tasted snd smelled
like margarine resulted, The stability of these sheets was checked
by placing six of the sheets per foil pough and storing the pouches
at 100° F, for one week, These lhaetl held up quite weli; there-
fore a 30 pound batch was made. lnd :he tonulting sheets packsged in
>foil poucaes and storage tested,
B, DBest Method for Msking Margariune Food Sheets
The best method for making Msrgarine Food Sheets is given in Section XIX A(2)
"Dispersion Technique for Making Margarine Pood Sheets Using Sodium Caseinate

and Celatin as the Structure Matrix."

XX, Meat Extract Food Sheets

A. Incorporation Into Stabie Dilggtl1
(1).
(a) Forwmula:

6.80% Sodium Csseinate
4,50% Celatin

10.90% Beef Extract

0,902 Monosodium Clutamate
4,40% Dextrin
45,50% VWater

(b) Procedure: Tre standard dispersion techniques, as given in Section

XII B(2) for Chocolate Food Sheets. were used,
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(¢) Resgults: Flexible, non-sticky food sheets that tasted and smeliled
like meat extract resulted, The stability of these sheets was checked
by placing six sheets per foil pouch and storing the pouches at 100°F.
for one week., The resulting product held up well; therefore a 30 pound
batch was made, These sheets were placed in foil pouches and were used
for the larger storage tests,

B, Best Method for Making Meat Extract Food Sheets

The best method for making Meat Rxtract Food Sheets is given in Section XX A(l),
"Dispersion Technique for Making Meat Extract Food Sheets,"

Mustard Food Sheets

A, Use of Hydrocvolloids as the Structure Matrix

(1) 27 OMC as the Struc*tire Matrix

(a) Formula: 3% Corn Syrup Solids
" 3% Sorbitol
2k MU

92% Prepared Mustard (Red Owl)
(b) Procedure: The mustard was added to the sorbitol and corn syrup solids
and then the (MU was added with continued stirring using a wire whip.
The mixture was stirred until it was homogenous., This product was
spread on relezase pap:r and was air dried at room temperature (72°F),
(c) Results: The resultirg sheets were flexible and non-sticky but some-
whart to.gh to bite and chew,

{2) 0,25, (M as the S:iroctore Matrix

(a) Formula: 94,75% Prepared Mustard
0.237 wm
5.00% Ulycerir
(b) Prceedure: The (MU and mistard were mixed together until smooth and
than the glycerin was mixed ir, The product was frozen, sliced at a
#10 ssiting or a hobart slicer, placed on release paper and dried

0
overrigl* a% room temperatiure (72 °F),

(c) Results: T7re sheets were flexible, non-sticky, easy to bite and chew,

. A i TS 15, Ho {7 7B - NN [
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tasted like mustard but had amall holes in the form of slits,

(3) Comparison of 0,25% CMC and 0,25% Guar Gum as the Structure Matrix

(&)

(a) Formuia: 0.25% CMC or Guar Gum
99,75% Prepared Mustard (Gedney)

(b} Procedure: The procedures were the same as those given for comparison
of CMC and Guar Gum in tomato catsup as showm in Section II B(9),

(c) Results: Groups of both the QMC mustard sheets and the Guar Gun
mustard sheets were air dried overnight at room temperature and other
groups of sheets air dried for three hours at 55°C in an air circulating
oven., Those dried in the oven became very dry and brittle, The others
were flexible, non-sticky, essy to bite and chew, and had a strong
mustard taste. This test showed no real differenée.baéwaen.éuar gum

and CMC as a structure matrix for mustard sheets,

Reduced Viscosity Mix Using 0,23% QMC as the Structure Mstrix

When we attempted to make 30 pound batch runs ueing the formuia and
procedure given in Section XXI A(2) we again got cracking of the mustard
sheets, Furiher experiments showed that our difficulty arose from the
high viscosity of the mustard mix prior to freexing which caused astrati-
fication of the mustard when frozen and thus cracking when dried. It was
found that diluting with water and adding corn syrup solids helped prevent
this by reducing the viscosity. Therefore, the following formula was used,

(a) Formula: 78.40% Prepared mustard (Aslesens)
11.80% Corn Syrup Solids
1.87% Glycerin
0.23% CMC
7.70% Water
(b) Procedure: The ingredients were mixed in a Waring Blendor umtil smooth
and then heated to 145°F. and mixed 2 minutes under vacuum to remove
entrapped air, Tre resulting product was thea pourod‘into & x4

x 10" poly-lined boxes and frozen, These sheets ware sliced at #10

setting on a Hobart slicer, Slicing must be done while the product

[
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is quite cold. These sheets were placed on polvethylene sheets and
air dried for 24 hours at roosm temperature (72°F.).

(¢) Results: The resulting sheets were flexible, non-sticky and tasted
and smelled like mustard., There were some holes in the product but
not enough to make it unsatisfactory, Therefore, a 30 pound batch
was made and the sheets pouched for the larger storage test,

B, Best Method for Making Mustard Food Sheets

The best method for making Mustard Food Sheets is given in Section XXI
A(4) "Reduced Viscosity Mix Using 0,23% CMC as the Structure Matrix.,"

XXII, Lemon Sauce Sheets

A, Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Lemon Sauce Sheets

(a) Formula: 13,30% Durkex 500
12,707 Non-fat Milk Solids
3.307 Gelatin
0,35% Lemon Flavor
0,457 Citric Acid
36,607 Sucrose
33.30% Water
.70 m1/160 gm, solids - 4% solution of yellow color
(b) Procedure: The oil was hea:zed to 150°F and placed in a Waring
Blendor, The non-fat milk solids were added and mixing continued
until they were coated with the oil. The sucrose and lemon flavor
were added with contin.ed mixing, To this slurry the water, heated
to 150° and in whizh the gelatin and citric acid had previously been
dissolved, was added and mixing continued until a stable dispersion
formed, The coloring was added, and the resulting product was frozen
and sliced on & Hobart slicer and dried at room temperature on release
paper over the week-erd,

(¢) Results: The resulting sheets were very satisfactory in all aspects,

They were flexible, non-sticky, easily chewed, and tasted like lemon,
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These sheets then were placed as before, six to a foil pouch, and
stored undsr air atmosphere at 100° F and 40° F for one week, On
examiring after this week, it was found that these sheets tended to
stick togerther at ke 100° F temperature, Therefore, this product
will havs to be reformulated,

(2) Disgpersion Te:chnique for Making lemon Sauce Sheets - Removing The Citric Acid
from the Form:la

It was believed that zhe citric acid in the product made under XXTI A(1l)
caused the stickiness because of lower pH: therefcre a new formulation was

made without the cisric acid,

L R AT it . A oS e

(2) Dispersion Technique for Making lemon Sauce Sheets - Removing The Citric
Acid from tie Formula

(a)} Formula: 13,30% vurkex 500

12,70% Nhon-fat Dried Milk Solids

3.30% Gelatin

0,357 il.emon Flavor
37.05% Sucrecse
33,307 Water

0.70 ml, of Yellow Coloxr FD&C No, & - 47 Water Solution

per 100 grams of other ingredients

{b) Procedure: Th= gen=ral dispersion procedure, as given in Section XII

E{2}, ‘rocolats Sauu2 Shec<ts, was vsed, A stable dispersion was first

made ard then the lemon flavor and vellow coloring were added,

(c¢) Resultsy 7he reguliing shrets were flexible, non-sticky, tasted and
smelled like lemon sa:ce and did not shrink appreciably on drying, These
sh=-"3 were then placed iv rhe metalized pouches and storzd at 100°F for
or: wr-k, Trey Feld up wzll; therefore ware made in a 30 pound batch and
poutted in th: mevalized pouches and storage tested.

B. Best Method for Making Lemon Sauce Sheets

The best method for meking Lemon Sauce Sheets is given in Section XXIT A(2)
"Dispersion Technique for Making Lemon Sauce Sheets - Removing the Citric Acid

from the Formula,"
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XXI1T1, Shredded Coconut Food Sheets

A. Use of Hvdrocolloids as the Structure Matrix

(1) Gelatin and CMC as the Structure Matrix

(a)

(b)

(¢)

Formula: 4,5 parts CMC :

15,0 parts Gelatin
380,5 parts Water
270,0 parts Toasted Coconut (Red Owl)

Procedure: The procedures were the same as those given for Bar-

becue Sauce Sheets in Section I B(3) replacing the Barbecue Sauce

with Coconut,

Results: The sheets were flexible, non-sticky, had a good coconut

flavor but were somewhat difficulty to bite and chew.

B, Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Coconut Food Sheets

(a)

(b)

(c)

Formula: 507, Shredded Coconut

50% Dispersion
10 parts water to 100 gm. of other ingredients

The Dispersion formula is as follows:
337 Durkex 500
337 Non-fat Milk Solids
347% Sucrose
50 ml, Water/100 gm, Solids
Procedure: The dispersion was made by standard techniques as illus-
trated by the Chocolate Sauce XII B(2), 100 parts each of shredded
cocorut and dispersion were placed in a Hobart mixer and 20 parts of
water were added to facilitete mixing, The resulting product was "
frozen and sliced at a #7 setting on a Hobart slicer, placed on
release paper and dried at room temperature (72°F) overnight, It 1

also should be noted that these bars should be brought to refrigerated

temperatures approximately 35° to 40° before slicing.

Results: On slicing, some cracking was encountered and the resulting

dry bars,though somewhat flexible, did not have a great deal of
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strength, These bars were storage tested and were found to be too

fragile to meet the requirement of thecontract,

(2) Dispersion Technique for Making Shredded Coconut Food Sheets - Incorpora-
tion into tiie Vanilla Cream Bage

(a) Formula: 15,007 Durkex 500
5,257% Sodium Caseinate
2,25% Gelatin
0,75% Vanilla Concentrate
24,007% Sucrose
27.75% Water
25,007 Shredded Coccnut

(b) Procedure: The standard dispersion technique, as given under Section
XIZ B(2) for making the Chocolate Food Sheets, was used, The stable
dispersion was made and then the shredded coconut, which had previously
been made smaller by grinding in a Waring Blendor, was added,

(¢) Resuylts: Focd sheets that were non-sticky, flexible, and tasted and
smelled like coconut resulted. To check the stability of these sheets,
they were placed six sheets to a foil pouch, and these pouches were
stored for one week at 100°F. The sheets held up very well; there-
fore this product was made up in a 30 pound batch, end the resulting
sheeis ware placed in the foil pouches and used for the larger

storage tasts,

C. ﬁest Method for Making Coconut Food Sheets

The best method for making Coconut Food Sheets is given in Section XXIII
B(2) "Dispersion Technigue for Making Shredded Coconut Food Sheets - Incorpora-
tion Into the Vanilla Cream Bage,"

XXiV, Sour Cream Food Sheets

A, Incorporation Into a Stable Dispersion

(1) Dispersion Technique for Making Imjtation Sour Cream Food Sheets

(s) Formula: 45,0% Durkex 500
45,07 Non-fat Milk Solids
3,.0% CMC

4,8% Corn Syrup Solids
2,2% Fhosphoric Acid (85%)
100 gm., Water/100 gm. Solids

3
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Procedure: The Durkex 500 was heated to 150° F and placed in the
Schneltkutter, Dry ingredients were mixed into the oil until the oil
covered all the dry ingredients, Hot water was added to the dry
ingredients, and the mixture was blended at high speed to form a
stable dispersion., The phnsphoric acid was then added slowly with
continued high speed mixing, pH was lowered to 5, This product was
frozen, sliced at #7 setting on a Hobart slicer, and placed on release
paper and dried at room temperature (12°F) for 24 hours, Some diffi-
culty was encountered on slicing of this product, When allowed to
thnaw sufficiently for slicing, cohesion of the product began to fail
and it began to fall apart on hardling.

Results: The resulting sheats were flexible and easy to bite and
chew but tended to oil or grease out, These sheets were storage

tested ard did not hold up.

Dispersion Technique for Making Imitation Sour Cream Food Sheets Using
Sodium Caseinate and Gelatin as Film Formers

(a)

(b

(c)

Formula: 30.007% Durkex 500
7.50% Scd{ium Caseinate
5.007 Celatin
15,857 Corn Syrup Solids
45,00% Wa-er
0.55% Phosphoric Acid - 85% Strength
0.10% Aromalok Flavor #29131 Triolean Cream Flavor

Procedure: The standard dispersion tech~ique, as given in Section XI1
B(2) for making the Chocolare Focd Steets, was used, The phosphoric acid,
dissolved ir 4% of the water, was added after the stable dispersion was

formei,

Results: Flexible, non-sticky food sheets that tasted and smelled like

sour cream resulted, The stability of these products was checked by
placirg six of thte food sheets per foil pouch and storing these pouches
for one week at 100°F, The prod:ct held up well; therefore a 30 pound

batch was made. and these resulting sheets were placed in foil pouches and
storage tested,

[OR—— = . SN~ A .
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B. Best Method for Making Sour Cream Food Sheets
The best method for making sour cream food sheets 1s given in Section
XXIV A(2), "Dispersion Technique for Making Imitation Sour Cream Shéetl Using
Sodium Caseinate and Gelatin as Film Formers."

Tartar Sauce Food Sheets

A. Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Tartar Sauce Sheets

(a) Formula: 26.407% Durkex 500
4.407% Gelatin
6.60% Sodium Caseinate
1.407% Salt
0.887% Dry Mustard
0.18% White Pepper
4.14% Sucrose
1
2

e

.70% Chopped Onion
.30% Chopped Pickles
0.50% Chopped Parsley
35.207% Water
16.30% Vinegar
(b) Procedure: The oil was heated to 150° F and placed in a Waring Blendor.
The sodium caseinate, sucrose, salt, pepper, mustard powder, and chopped
parsley were mixed in and mixing continued until they were coated with
0il. Water, heated to 150" F and in which the gelatin had previously
been diesolved, was added and mixing continued until a stable dispersion
formed. To this atable dispersion the chopped onion, chopped pickles,
and vinegar were added with slight mixing. This product then vas
placed in the wax paper lined 4" x 4" boxes and frosen in the blast
freszer, csliced on #7 on a Hobart slicer and dried on release paper
at room temperature over the weekend.
(c) Results: The resulting sheets were flexible, sasy to chew, and tasted
like tartar ssuce. These sheets were then placed in foil pouches, ae

the other sheats were in the storage test, in groups of sixes and

stored at 100° and at 40° ¥ in air atmosphere. These shests proved
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to be satisfactory after a period of one week; therefore, were made
in quantity for the larger storage test.

B. Best Method for Making Tartar Sauce Food Sheets

The best method for making tartar sauce food sheets is given in Section

' XXV A(l), "Dispersion Technique for Making Tartar Sauce Sheets.'" A 30 pound
batch was made by the above method except that a Schnellkutter was used for mixing
the stable dispersion in place of a Waring Blendor.

f XXVI. Thousand Island Dreasing Fzod Shects

A. Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Thousand Island Dressing Sheets

(a) Formula: 17.2% Durkex 500
2.97% Gelatin
4,3% Sodium Caseinate
0.9% Salt
0.6% Dry Mustard
0.1% White Pepper
5.67 Sucrose
22.97% Water
5.7% Vinegar
22.47 Chili Sauce
17.4% India Relish Drained Solids
(b) Procedure: The oil was heated to 150° F and placed in a Waring
Blendor and the :odium cazelnate, sucrose, salt and pepper and mu:tari
added with mixing. The water, heated to 150° F and in which the gelatin
had previous'ly been diseolved, was added and mixing was continued until
4 stable dispersion formed. To this stable dispersion the vinegar,
chiil sauce, and 1Indis reliah nolids were added with continued mixing.
The resulting product was processed as was the tartar sauce XXV A(l)).
(c) Results: Flexible non-sticky sheets that tasted like Thousand Island
Dressing resulted. These sheets were then further tested to see if
they would stand under storage by placing them {n sixes in foil pouches

and storing them under 100" F and 40° F conditions. These products

were then checked after one week and found to be satisfactory.
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Best Method For Making Thousand Island Dressing Food Sheets

The best method for making Thousand Island Dressing Food Sheets is
given in Section XXVI A(1l) "Dispersion Technique for Making Thousand Island
Dressing Sheets," A 30 pound batch was made by the above method except that
a Schnellkutter was used for mixing the stable dispersion in place of a

Waring Blendor,

XXVII. Imitation Cheddar Cheese Food Sheets

A,

Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Imitation Cheddar Cheese Food Sheets

(a) Formula: 30.00% Durkex 500
7.50% Sodium Caseinate
5.00% Gelatin
12,77% Dextrin
2,00% Salt
2,70% Monosodium Glutamate
0.03% Imitation Cheddar Cheese Flavor - Pries &
Fries J84
40,00% Water
0.7 ml. per 100 gm., solids of a 4% in water of
£.D&C No, 6 Coloring
(b) Procedure: The standard dispersion technique, as given in Section
XII B(2) for the Chocolate Food Sheets, was used.

(c) Results: Flexible, non-sticky food shests that tasted and smelled
like cheddar cheese resulted. The stability of this product wes
checked by placing six sheets per foil pouch snd storing the pouches
for one week at 100°P. These sheets held up very well; therefore a
30 pound batch was made and the resulting sheets placed in fotl
pouches and storage tested,

Begt Method for Ma Igita r Chee

The best method for making Imitation Cheddar Cheese Pood Shests is given
in Section XXVII A(1l) "Dispersion Technique for Making Imitation Cheddar
Cheese Food Sheets."
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' XXVIII. Shrimp Cocktail Sauce Food Sheets

A, Incorporation Into Stable Dispersions
(1) Dispersion Technique for Making Shrimp Sauce Food Sheets

Forpula: 20,00% Durkex 500
5.00% Sodium Caseinate
1.00% Sucrose
2.90% Gelatin
32,00% Water
12,00% Seafood Cocktail Mix (Dry) (Griffith 904-1196)
10,00% Tomato Puree (Hunt's)
17.00% Vinegar (5%)
Procedure: The standard dispersion techniques, as given in Section
XI1 B(2) for Chocolate Sauce Sheets, were used. The seafood cocktail
mix, tomato puree, and vinegar were added with mixing after the stable
dispersion was formed. A
Results: The resulting sheets were flexjbla, non~sticky and tasted
and smelled like shrimp sauce, These sheets dia shrink in size about
10% on drying,
The stability of the product was checked by placing six sheets
to & foil pouch and storing the pouches for one week at 100°F. The

sheets held up well; therefore, a 30 pound batch was made and these

sheets packeged in foil pouches and storage tested,

B, Best Method for Making Shrimp Cocktail Sauce Food Sheets
The best method for making Shrimp Cocktail Sauce Food Sheete fs given in

Section XXVIII A(l) "Dispcrsion Technique for Making Shrimp Seuce Food Sheets,”

XXIX, Vanjlle Cresm Filling Sheets

A, ncorpora

nto Stable D rgion

(1) Disperpion Technique for Making Vani]lls Cresm Filling Sheets
(a) Foruuls: 13,3% Durkex 500

12,7% Non-fat M{lk Solids
3,3% Celatin
1.0% Vanilla Concentrate
36,4% Sucrose
33,32 Water

N
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(b) Procedure: Procedure was the same 2s for the Lemon Sauce Sheets Section.

(c) Results: The resulting product was equally good as the Lemon Sauce Sheets
as far as taste, flexibility, and non-stickiness, Again these sheets were
placed six in a pouch and stored under 40° and 100° F storage conditions,
and again these sheets tended to stick together under the 100° ¥ tesper-

ature, Therefore, this product was reformulated.

(2) Dispersion Technique for Making Vanills Cream Filling Sheets Using Sodium
Ceseinate and Gelatin as the Film Formers

(a) Pormula: 20,00% Durkex 500
7.00% Sodium Caseinate
3.00% Gelatin
1,00% Vanilla Concentrate
32,00% Sucrose
37.00% Water

(b) Procedure: The general dispersion technique, as was given in Section
X111 B(2) for preparation of the Chocolate Focd Sheets, was used, The
vanilla concentrate was added to the preformed stable dispersion,

(c¢) Results: Non-sticky, flexible food sheets that tasted and smelled like
vanilla cresm filling resuited, The stability ol these sheets was checked
by placing them six to a metsliszed pouch and storing them at IOOOPa for
one week. These sheets held up quite well; therefore were mace i{n a 30
pound batch, placed i{n foil pouches snd storage tested.

B, Best Method for Ma Va 8 Creag I Sheet
The best method {or making Venills Cream Filling Sheets is given in Section
XXIX A(2) "Dispersion Technique for Making Vanilla Ciream F{lling Sheets Using

Sodium Caseinate and Gelatin as the Fi{lm Pormers."

XXX, Coffee Cream s ugsar F She

A, corpocratiol to Stable n

(1) Dispersion Techgigye for Mekiag Colise Cresm snd Sugar Food Sheety
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(a) Formula: 30,00% Durkex 5900
7.50% Sodium Caseinate
5.00% Gelatin
17,50% Sucrose
39,997 Water
0.01% Imitation Butter Flavor - Polak Brand

(b) Procedure: The standard dispersion technique, as given in
Section XIT B(2) for the Chocol:zte Food Sheets, was used,

(c} Results: Flexible, non-sticky food sheets that resembled sweetened
coffee cream resulted, The stability of these products was checked
by placing six sheeis in foil pouches and storing these pouches at
100°F., for one week, The sheets held up well; therefore a 30 pound
batch was made., The resulting sheets were packaged in foil pouches

and storage tested.

B, BRest Method for Making Coffee Cream and Sugar Food Sheets

The best method for making Coffee Cream and Sugar Food Sheets is given
in Section XXX A(1l) "Dispersion Technique for Making Coffes Cream and Sugar

Food Sheets,"
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Bngineering Design For Productisz of Twelve Hundred Squaxe Feet of

Fiow diagram

Operation -
Weighing

Cunveying
Mixing
Trsnsferving

Pre~cooling

Molding and gelling

Slicing

Spreading

Brying

-

Packaging

Refrigeration:

Food Adijunct Sheets Per Hour

Equipment Required

Irgredient storage bins, scales, and baich coetainers

Model SgV6OB>Schnellkutter sanufactured by Koch Equipment Cec.,
Xangas gity, Missouri.

Moyno of Waukesha pump, Variable drive -« 1,0 to 3.0 gpm.
VYotator (Girdler {rrp,) or Thermutator (Cherry-Burrell)
Continuous horizontal mold - flexible sides for quick release
of gelled product. 20' estimated length., Mounted irn a
refrigerated area,

Double-bladed slicer - vertical rotary cutter - 200 RPM, This
will also be located in refrigerated area to prevent distortion
of molded product. Water spray will be used to lubricate and
clean cutting blade,

Spreading will be the manual or mechenical orientation of the
slices on the drying trays or belt,

Continuous forced circulation double apron drier - 8' wide

x 90' long, Air velocity 700 ft/min, Proctor & Schwartz

or equivalent,

Estimated at a total of 5 tons for pre-cooling and final

gelatin
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PRODUCTION UNIT

The besis for the design of this unit is as follows:

Production rate - 1200 sq. ft. of 1/8" thick food sheets per hour

Allowsnce for trim and losses - 10%

Weight of formula mix per hour - 1434 lbs,

Weight of final product per hour - 860 1lbs,

Volume of formula mix per hour - 23 cu, ft,

Number of mix batches per hour ~ 12

Over-all mixing time - 5 minutes

Water to be evaporated per hour in drying - 574 lbs,

Mixes to be gelled to a continuous block 2" x 4" in cross-section, firm
enough to be easily sliced without break-down. This will be dore by a two stage
system,

Drying conditions are assumed to be 150°F, dry oulb inlet air temperature,
20% relative humidity, and air velocity of 700 ft,/min. Under these conditions,

drying time is estimated to be 1 hour,

Description of process flow:

The ingredients will be measured out into complete mixes weighing 125 lbs, each
and these will be conveyed as a unit for rapid transfer to the mixer,

The mixer of choice 1s the Schnellkutter, a product of Koch Equipment Co,,
Kansas City, Missouri, Model SKV60E, The largest unit available will be used
because it has a capacity of 125 1bs, making it possible to produce the amount
required in 12 batches,

At the end of 5 minutes over-all mixing time, the batch will be dumped into
a 4 cu, ft, hopper, Thig will be connected to the inlet of a Moyno or Waukesha

variable speed pump (or any other pump capable of positively impelling a viscous

mixture).
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This pump will feed the mixture at controlled rates to a Votator or Thetmu;
tator unit operating with refrigerant in the jacket, Continuous agitation within
this unit will cause the temperature of the mix to drop rapidly and prevent gelation
of the cold product, Sufficient latent heat wiil be removed so that on being extruded
and coming to rest, the mix will gel immediately. The rate of gelation will be accel-
erated by contact with the cold mold,

The discharge from the Votator will be piped to the refrigerated mold and be
extruded continuously into the mold. A means will be provided to level the ér9duct
to a depth of 2",

The continuous mold will consist of a conveyor belt of suitable material, This
belt will have vertical flexible sides (flanges) spread 4" apart, The entire molding
equipment will be enclosed in a refrigerated atmosphere, The conveyér will act as
a feeder for the mnlded material and force it until the rotary slicer, Adjustment
of the conveyor speed will be necessary to match the fixed slicer speed of 200 RPM,
The pump feeding the Votator will, in a similar way, have to be adjusted in speed
to deliver the correct volume of mix to fill the mold to the proper depth,

The rotary slicer will be double<bladed and rotate in a vertical plane, The

: rate of slice production will be 396 per minute,

"
5
i
3
i
3
3

The slices will be oriented on the drier apron either by hand or by a mechanical
device yet to be developed,

The drier will be a standard continuous forced circulation apron drier having
2 aprons 8' wide operating independently, The length will approximate 90 feet,
Because the air velocity will be extremely high and, further, because thg slices
will be easily blown about, an over-riding wire mesh belt will have to be employed
on both aprons, These belts will rest on the food sheets on the apron and act as

temporary hold-downs,
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STORAGE STUDY FOR THE FOOD SHEETS

The following variables were used for the storage study.

10

Temperature at 100°F, 73°F, 40°F, and cycling twice a week alternating between 40°F

and 0°F.

Atmospheres - One nitrogen, the other regular atmospheric air.

Time periods of 0, 2 weeks, 4 weeks, 8 weeks, and 13 weeks.

Tests to be run on the items coming out of the various storage conditions were:

a. Chemical
Moisture and pH on initial and aiv packs at 40°F and 73°F at 2, 4, 8, and 13
weeks. (This was modified for economy sake for some of the food sheets to
moisture and pH on initial and air packs at 73°F at 4 and 13 weeks.

b. Bacteriological
Total count, coliforms, molds and yeast on initial sid on air and nitrogen packs
at 100°F at 4, 8 and 13 weeks. (This was modified for economy lage for some food
sheets to initial and on air packs at 100°F at 4 and 13 weeks.

¢. Organoleptic

Taste and smell on all samples.

d. Physical

Cohesion, hardness and general sppearance on all samples.

The sheets were placed six sheets per pouch into metalized pouches (0.5 wil mylar - 0.5 mil

aluminum foil - 3.0 mil polyolefin) (C-79 - Continental Can Co.)

For the samples packed under nitrogen, pouches were sealed on a Flex-vac sutomatic pouch

sealer at 500°F with nitrogen set at 50 pounds/square inch. FPor the 4ir pack variables, the

pouches were packed on a robot bar sealer at 275°F holding for two seconds.

»




-73-
TABLE I1

& MOISTURE AND pH RESULTS FOR FOOD SHEETS STORED 8 AND 13 WEEKS

i Sample & Reference W _Storage p_ng; _Storage
. Moistur E Moisture H
40%¢, | 73°F, | 4OOF, | 73°F, | 40°F, | 73°F, —4—08; 73°F,
' Barbecue Sauce I1B(S) 110,85 | 11,2814,20 [ 4,20 P12;01 13,68 4,25 | 4,25
W Catsup IIB 13,63 | 7,15 16,10 1 4,10 | 8,76 | 10,80 | 4,25 | 4,30
| Honey III (1) - - - - - 8,56 - 6,20
Mayounaise IV A 13,45 | 13,51 14,85 4,25 113,70 | 11,74 4,85 | 4,95
Onjon Gravy V B(1) 9,86 9,09 6,15 | 6,10 | 9,69 9,61 6,40 | 6,30
Peanut Butter VI B(1) | - - - - - -
b Pickle Relish VII A(3) 114,26 | 14,91 [3,90 3,901 16,17 | 15,82 4,00 | 4,00
‘ 1 Strawberry Preserves
VIII B(1) - - - - - 9,60 - 4,60
j} Soya Sauce IX B(2) - - - - - 11,70 - 5,60
) Vinegar X A(2) - - - - - 9,61 - 4,00
| Apple Bytter XT A(3) 8,76 | 8,5713,55 | 3.80 | - 9,56 - 4,10
; Chocolate Sauce XII
B(2) D |t s lc A|R D |E D
1 Coffee XIII A(2) - - - - - 8,37 - 5,90
! Bacon with White
¥ Sauce XIV A(1) 10,80 9,91 16,45 6,45 | 10,99 | 11,40 6,50 | 6,40
4  Dates XV A(2) 9,56 | 9,86 14,70 1465 | 9.90 | 9,41 | 490 | 4,85
| | Onion XVI A(2) - - - - - 7,83 - 6,10
? Horseradish XVII B(1) | - - - - - 11,39 - 5,40 -
- Maple Syrup XVIII A(1)] - - - - - 9,90 - 6,20
% ? Margarine XIX A(2) - - - - = 1,22 - 6,10
» . Meat Extract XX A(1) | - - - - - 8,40 - 5,90
* Mustard XXI A(4) - - - - - 7,88 - 4,60
' Lemon Sauce XX1I A(2) D I S AJR D |E D
. Coconut XXIII B(2) - - - - - 8,74 - 6,30
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TABLE II (Continued)

MOISTURE AND pH RESULTS FOR FOOD SHEETS STORED 8 AND 13 WEEKS
‘ ek A age 13 Week A{r Storage .
- Moisture BH Ms;;ture H 1

Sample & Reference ]| 40°F, 73°F, 40°F,] 73°F | 40°F, | 73°F, A%UF 73°F,
Tartar Sauce XXV A(1)] 9.92 10,06 | 4,80 | 4,80 | - 10,05 - 4,75 )
Thousand Island
Dressing XXVI A(1) 9,41 9,41 4,60 | 4,60 - 9,17 - 4,55

Cheese XXVII A(1) - - - - - 10,26 - 6,10

Shrimp Sauce XXVIII
A (1) - - - - - 9,18 - 4,80

Vanilla Cream Sauce
XXIX A(2) - - - - - 6,43 - 6,40

Cream & Sugar XXX
A(Q - - hod - - 7922 - 6;30
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RESULTS OF THE MIXED SAMPLE PHASE OF THE STORAGE STUDY

The purpose of this experiment was to find if difterent types of f.5d sheets could be
packaged together successfully. Representative samples from each of thre~ general kinds of
sheets were packaged, three of two different kinds together in a foil pouch. The three
types of sheets were as follows:

1. Those incorporated into a stable disper:zion

2. Using a hydrocolloid as the structural matrix

3. Usiug @ dry mixing technigue Incorpcrating a high meiting fat as the structural

matrix.

Samples were placed in 40°F, 73°F, 100°F and cycling :torage (40°F to 0°F). They
remained there for two, four, eight and thirte-n weeks

The mixing of the samples had nc effect on the storage stability of the individual
she=ts. 1In general there was no appreciable transfer of flavor even after thirteen weeks

of storage. 3ome of the sheets tasted different from when they went in storage, but this

"could not be identified as anything definite. Even tiis waz only on those sheets that were

“in direct physical contact with other sheets. It i. reasonable to as:ume that if some type

of disposable disc were used to separate the different kinds there would be no transfer.

Immediately after the pouches were opened there was :zome -d:-r transfer noted. again

. where the faces cf the sheets were in direct c»ata-t. [n most cases this s3:n disappeared

if the sheeﬁs were lefpbexPOSed to the open air. H-wever, in extreme cases cuch as horse-
radish, éicklefrelish,retc.,jthe >dor left on the zther she:t lingered for quite scwe time.

The transfer df this odor véried with time, temperature and the type: f zheets uzed
The transfer of odor became greater in direczt pr.p:rticn tz the time the sheet: were in con-
tact. Also, it was greater at the higher temperaturec. The di:per:zion type: were the least
absorptive, the hydrocolloids next and then dry mix type the most ab:orptive.

The results as noted seem to Indicate that different kind- »f she-t: could cuccesefully

be stored tcgether if discretion were used in the flavor: stored

SN SR | B B |
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