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illusion of a familiar food such as normally with the adjunct used.
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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 #eets,
either homogenous or laminates, incorporating common food products. When
consumed in an appropriate food context, each sheet shall closely simulate
the flavor of ito respective adjunct in standard form, and shall not
possess properties which will add signifi'-ntly to the difficulty of
mastication 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 vf 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 a dry
mixing technique incorporating a high melting fat as the structural matrix.
Samples were placed in 400F, 730F, 10°F and cycling storage (400F to 0").
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
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SCOPE OF CONTRACT

A. 1bf I (1st 12 months)

1. The object of this investigation shall L the development of a number of

prototype sheets, either homogenous or laminates, incorporating common food adjuncts.

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

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 adjunct. In addition, sheets

shall have sufficient stability to withstand handling and storage incident to projected

military use. Flavor stability may be attained by any means consistent with requirements

herein imposed.

2. Prototype sheets fulfilling the requirements identified under paragraphs 3,

4, and 5 shall be prepared from the first ten (10) and from ten (10) additional items

(selected by the contractor) included in the following list:

(1) Barbecue sauce

(2) Catsup

(3) Hojney

(4 Mayonnaise

(5) Onion Gravy

(6) Peanut Butter

(7) Pickle Relibh

(8) Preserves (Strawberry or Raspberry)

(9) Soya Sauce

(10) Vinegar

(11) Apple Sauce or Butter

(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 Jelly

(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 Oil

(29) Orange or Lemon Sauce

(30) Parmesan Cheese or equivalent

(31) Shredded Coconut

(32) Protein Hydrolyzate

(33) Sour Cream

(34) Vitamin-Amino Acid Mixture (to compensate diet high in rolished 'ice)

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, a uniform thickness not in excess of 1/4 inch,

and a minimum length and width of 4 inches each.

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

subsequently chewed and swallowed without difficulty.

-I7



-3-

(c) Not stick to the fingers at temperatures up to 1000F. 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 1000F. when the edge

of a 3-inch strip is displaced upward 1/2-inch.

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) 1000F.

(b) 700 F.

(c) 40-F.

(d) Cycling, 2 cycles per week, maximum 40*F., minimum OF.

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 will 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 sheet

shall be described in a manner adequate to permit reproduction of the sheet by a competent

food technologist.
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B. Phase Tt (2nd 12 months)

1. Prototype sheets fulfilling the requirements identified under Paragraphs 3,

4, and 5 of Phase I shall be prepared from the following ten (10) items.

(35) Tartar Sauce

(36) Thousand Isand Dresing

4 '(37) Cheddar Cheese

(38) Shrimp -:ncktait Qauce

(39) Vanilla Cream FiIling or Frosting

(40) Coffee Cream and Sugar

Margarine (simulating butter)

Maple 'yrup

Coffee

Piecei cf 'refried Bacon in White Sauce

2. Contract.or hll minimize the number of different compositions and processing

prccedures used for the preparation of the 30 sheets requtred hereunder. (20 sheets,

Phase I - 10 sheet?, Phae 11). "ltjiLves hall be restricted to five (5) standard com-

pciti,±ns anI 9 limit -f f.-ur (&' d fferent proceseing prceluret .-hall be employed.

3. Contrc**.-r sni Project Officer .,hell identify all major defic.iencies in the

thirty (30) pr'totype khetc prep.red under thi4 contra-t which may jeopardize the

perf-rance -f the heet. under the ,)ncept ef Fo'd Packet, Inlividual, Cc4abat. Contractor

-ha'l correct -r ,mpen.-tv rec.-tpizl Jeficlencie,,.

4. C-,ntrv(t .r hot v bm, to the Project Officer. Armed Force:. Food and 1.!ntainer

:n-tltute not to, thsn f:fty (59 pr-t ype 3heets4 representing each of the thirty (30)

item developed under th14 contract for a total of fifteen hundred (1500) bheets.

5. Contrscr:r -he'! *ubs't engineering design for production facilities capable of

efficient product,--n -f twelve hundred (1200) square feet of foAd adjunct sheets per hour.

Recognition shall be given tr engLneering mJifications through different pretreatment of

LiiK_ '''_



-5-

-)f adjunct,. preparstion of standard compo.,tfons, and proceshing operations identified

under Paragraph &I cf this pha-e.

6. Paragraph B, Reports, Phase -, Subparagraph a, progress, is amended to require

four (4) quarterly progress repirts; and subparagraph b, Final, is deleted.

MNTRODUCT ICN:-

ThiA final repcrt is written cembining 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 I

and that the storage tests criginally designated for Phase I were all done in Phase 11.

Due to the diverge 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 from all the required Items. We grouped the possible sheeting

materials and prz:e:.ev- intc the fcllowing categorielt.

A. Use of Hydrocolloide aq Structure Matrixes

1 . Starche;

a. Pregelatinized Tapioca

b. 1-irn Ctarrh

(*r~xtrinT-

4. Amylcie

. -my etIr

4-, e m krebi:

b. CLm Tragacsanth

c. Gus Guar

-*Fectinm

t. CaTb;,xymethyl ceCuli~ce

L. Meth-eiP
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B. U&e of Spray Dried Encapsulated Fat Binders as the Structure Matrix

C. Incorpora ion in Stable Dispersion@

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

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

food adjuncts were compatible with a given sheeting component or combination of components

and subsequent techniques 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 nf these food adjuncts

covering the six categories previously listed. The Storage Test results are then given for

what was judged the best method for making each of the fooDd Rheets.

EXFERM ENAL:

I. Barbecue Sauce Fo:d Shette

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

Some of the frcd sdjuncts c-uld be obtained in a dry form. The idea was to

use a binder materis[ devel.,ped under Qiartermater C:ntract No. DA19-129-AMC-2103(X)

(0,7037) by The P. .bury : -mosny. 'h.i b~nder -.)ntsned f., prntein, ani sugar in

which the fat wa enev..u:ated by the hydrate! pr,:te-n and then spray dried.

(~PrepartiU cE F:riy :1r.0 nclrsulapto Fat

Lr t
S .-A ,(Lond C..ake:)

A t r l; 't r.tr we. nle t srg The f'.,-w'tns qntntier:

47.' ,b. Lard Flaket
19.2 ,. ,. Sidtum Cauesnate
33.7 l,. ?u-r::

-.b; _ e Te r .r f(.dke- were heate' in a tetam jacketed

he! '.e t= '43 " ' , thst they were cevepletely melted. The sodium

c€,- ,?rtte 4,rd .. ;.crnse v,re the addecI and mixed with the melted

-F, 
*



lard flakes until completely;coated. 75 lbs. of hot (160*F) water

we$ 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 lbs. 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 M~anton Gaulin pump set at 1000-l100 p.s.i. and than

p,,;nped through a spray nozzle containing a No. 67 Orifice with a

Nc. 17 In.iert Into a Blaw-Knox Horizontal Spray Drier. The inlet

air temperature wa-3 230 - 240*F and the outlet air temperature was

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

(1) Use ef Spray Dried Encapsulated Fat Binder B to Make Barbecue
F -,d Adlunct Sheets

fa) Formuj~l 57. Glycerin
457. Spice of Life Barbwicue Powder

* 45%. Binder "B"
5%. Water

(t) Pritedire: E'sinq a Hobart mixer, the barbecue powder and

binder were mixed and the water and glycerin added with

:,-r:±'~... riig It was difficult to distribute the liquids

evenl1y tbroughcut the product. The vetted product was put

Int, a 4" x 41" moid in a Carver Pre*s and pressed into 4"1 x 4"

*~.~g ~.pg250 p~t:.I, pret.ure.

ttJ , A !qabi boet wao formed but tended to be a

"tte prany to taste.

t 1. U#jj' -f rFY1?Cg'', .: at the Strutturs Nar

(1) MVC rl St#rcb.* th e Strugture Kastrix

(a)Fc 1&l: 2?1.CC* 1~2t Pregel Tapioca Starch
(b)~~I .: 962 Barbecue Sauce (Kraft hot)

(b)Froed-ro: Using a wire *bip attached to a 1ictsa sizer,

09e barbecue sauce was stirred and the (C slowly added. Tb.

is



starch was added in the same manner, and the resulting macerial

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

sheeta were air dried in thin sheets for drying. These sheets

were air dried at room temperature (72*F). This product had

lumps presumed to be starch or CMC not dissolved in the limited

water.

(c) Results: After drying 4 days, the sheets could be removed

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

added to make a more flexible sheet than the sheet made with

CMC and barbec,;e sauce. This product did not become brittle,

ftwever, Lt wa6 rather tough and the lumps were very objectionable;

Therefore,it was discarded.

(2) CMC and Corn Syrup Solids as the Structure Matrix

(a) Formula: 2% CMC
37 Corn Syrup Solids
95% Barbecue Sauce

(b) rocedure: The same procedure was used in this experiment as

in the previca experiment A(i). The product was dried on release

paper fir three day.- in air at room temperature (72'F), then stored

in a polyethy'ere pla.'tic bag.

(c) Results The revliting sheets were fLexible, tasted like barbecue

.a;i,e, hut were t_4ghtly Eticky and were tough to chew.

(3) Gelatln an] "M P., the StrurtureMatrix

(a) Fornm. La: 1.671 Gelatin
0.507 CMC

31.167. Water
66.67% Barbecue Sauce (Kraft)

(b) Procedure: The gelatin and CMC were dissolved in the water

previ-uTlv heated to 170*F using a Waring Blendor. The barbecue

* sauce was added and the whole blended until uniform. This product

K _ _ - - _

'4
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was placed into paper cartons and frozen solid in a blast
freezer. When frozen, this material was easily sliced into

thin sheets using a Hobart meat slicer which were then placed

on a release paper obtained from the Daubert Chemical Company.

iThese sheets were air dried at room temperature (72*k) for 24

hours.

(c) Results: The sheets were hard to get off the release paper so

t 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) Treatment of Barbecue Sheets with Pectin Coatings to Eliminate Stickiness

Some of the barbecue sheets would have passed the necessary requirements

listed in the scope of the contract if they did not have a sticky sur-

face. In light of this, we attempted to coat these sheets with a thin

layer of pectin followed by a hardening bath of CGC12.

(a) Formula: Pectin Solution

1% Sodium polypectate
3% Sucrose

96% Water

1% CaC12 Solution

(b) Prccedure: The pectin solution was made by disaolving the sodium

polypectate and sucrose in the water using a Waring Blendor and

4then removing any entrapped air by vacuum. The sleets to ,be coated

were dipped into the pectin solution (room temperature) until

covered. This coating was then fixed by placing the coated sheets

into a 1% CaCl2 solution. The resulting sheets were air dried at

*room temperature for 12 hours.

(c) Results: The resulting sheets were non-sticky, flexib., bed a

barbecue taste, did not stick together when packaged in gosps

4 4

. ... .
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of sixes, but were a lit:le tough to chew and bad some calcium

chloride taste.

(5) 1% 'DXC 9: the Structure Matrix

(a) Formula: LZ, CMC
997, Barbecue Sauce (Kraft)

(b) ProcedLre: The barbecue sauce was placed in a Waring Blendor,

and the 'MC added and mixed until thoroughly dispersed (approx-

-A.ely 5 minutes). The mixture was frozen and sliced at a CO0

setting on a Hobart slicer into approximately 3/32" thick sheets.

The3e sheets were placed on release paper and dried in an air

circulating ,ven set at 70°C for 3 hours, turned over and dried

and additional 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 stickinesr could be alleviated by dusting

the sbeeti with rice flour.

C. Incorporation of Fo:d Adjuncts into Stable Dispersions

It wp..- thought tha# nre way cf making food .heets was to incorpor-

ate th. f0,cd di-:'t., :ntc .-table dl.peraions and then dry the disperiono.

into thin shepts. t,'. w' rk ueT based upon a Stable Dispersion Prccesq

patented by T'ri F'.! b_5ry Comrarv. The tsbie liper3icn or encap,.ula-

tn Fr.-e.;- "" r y t'., imtrizic.ble sy,-.tem.', a film former in the

. -is phe -e -rr.%ndlrg a L-'qiold or cnce liqLAd dicontinucus phase.

The fc!'.rwtng .re ne#.4ed t " forn the stable dtpersion: (!) Film

former. somethirg that t3 capable of forming a film around something.

(2) A i'quid whilch 1, tmmsdble in this film former. (3) A plasticizer

whi.I' ect' ! !v raker, the film former able t-, fcrm a film. (4) Proper

mixtrg.

1A7.



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

dispersions without breaking the dispersions and thus when the dispersions

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

(1) Dispersion Technique for Making Barbecue Sauce Food Sheets

,a) Formula: 10 parts Barbecue Flavoring (Spice of Life)
30 parts Thurkex Oil (Durkee Co.)
44 parts Non-fat Milk Solids
2 parts Gelatin (Knox)

14 parts Sucrose

____ 75 parts Water

(b) Procedure: The oil was placed in a Waring Blendor and the non-fat

milk soalids, sucrose, 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 disper~ion. The resulting product was frozen, sliced,

and dried for 24 hours at 550C in an air circulating oven.

(c) Vesuts: The 24 hour drying period proved to be too long in

that the reaulting sheets were a little too stiff. When these

sheeta were left open to room temperature and humidity overnight,

they became fliexible, were easy to bite and chew, and were not sticky.

The sheets had a mIlky barbecue flavor that needed some improvement.

D. Best Xe'thcd for M~aking Barbecue Sauce food Sheets

The hest method for making Barbecue Sauce Food Sheets was that

given urder I B(5) "l1% CMC as the Structure Matrix." Therefore. a

6 30 p,tnd batch wapt made usi~ng the procedure given under sectiam I A(S)

substituting a Scbnelikuatter for the Waring Blendor msler. The resuittag

sheets were used for the subsequent storage tests.

H1. Catsue Food She'ts

A. Incorporation Into Stable Disperiiions

(1) Incorporation-of Tomat* Cotsuy Into a ltable Dimnei~f hf UAlnm NOW.
Caseinate ad-Gelatin as the Tile FoErr

1,~ t-

N.W

mil
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(a) Formla: 22.7n Lard flakes
9.17. Sodium Ca -einate
1.8% Knox Gelatin

66.4% Tomato Cat.;up
42 ml. Water to 100 grams of ingredients

(b) 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 prev-uousiy dissolved In the hot water (160'F) was

added to the other ingredients with rapid mixing. A stable die-

persion was formed and then the catsup heated to 130*F was added

with cnntirued mixing. Two groups of sheets were made. One group

was air dried overnight at room temperature (74*F) and the other

grour driel at 65'C f--r one hour in an air circul~ating oven.

()Reau!tq

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

like cream of tomato soup than tomato catsup

(2) Incorporati,n of Tomato CatsupD into a Stable Dibpersion Using Sodium
Caseinate and Carboxy Methyl Cellulose as the Film Formers

(a) F,. rn.a: 22. Y'7 Lard r~ks
8.2. S(,d:-.m aeae
2. 01, C

20 m'.. Water per 100 gin. of ingredients

(b) Ireljre: The pr-;e.t.re war, the same *Az for (1) except the

491 a 4 .ar.l wa,' r-ile by Ilt.La, c~inbintig the water and

:LMat , t*.jv a'rd heatinog the mixturp ta 130"F before addition

t~ the Atber ixngre-"1ent.:. The ree4;.t.'ng :ttable dispersion wall

male into two groups of sheets by spreading on cookie pans. One

grio was& air dried overn~ight at room temperature (74*F) and the

o-ther qr.xp d4rl.el at 65"': frr thour in an air circulating oven.

(c) Rt4. 1.t?: The resulting Fheetz, when cut off the cookie pans were
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non-sticky and flexible but tasted like cream of tomato soup.

B. Use of Hydrocolloids as the Structure Matrix

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

(a) Fr -mula: 2% CXC
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 a wire whip

and then the CMC was slowly added with continued mixing. The result-

tng 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 glycerin? could be held in

the product to make this product acceptable. More work will be

needed with this formulation to make an acceptable product.

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

(a) Fortla: 2% CMC
37 Sorbitol Solution Merck U.S.P.

957 Catsup (Red Owl Regular)

(b) Procedure: The same procedure was used with sorbitol as was used

with the glycerine Sectlcn 11 B (I).

(c) ReeuItE: 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 b2 reduced.

(3) Gelatin and CMC as the Structure Matrix

• " "i . .. .
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(a) Formula: 2.07. Gelatin
0.6% CHC

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) Results: The resulting product tasted like catsup, was quite

elastic, slightly sticky and somewhat hard to chew. When the

product waa; stacked together in sixes, there was some sticking

but the eheets could be pulled apart. It was thought that the

product might be easier to chew if lesser amounts of the CHC

and gelatin were added. Product was made using the following

formulation:

1.6% Gelatin
O.L% CMC
38.0% Water
60.07% Catsup

The procedure wa3 the same as before.

The re iting product was zlightly improved in chewability but

n-t materialy -.

(4) Gelatin, "HC, and S.gars ; the Structure Hatrix

Sugari were added to the Gelatlr-CMC Catsup Sheets in hopes of

improving their hewabliltv.

(a) Form.;'a: 0 .4 7 N
1,6 Ce -''ativ'

34.7. Water
4.07. tlextr'-e or S.':rcre or Lacrose
60.0% Catsup

(b) Procedure: The procedure was the same az in (3) except the

ougarg were di.sslved L the gelatin-CHC s3lutions

(c) Reults.: The iheets made with dextrne were very sticky and

nit impr ved in ,hewability. The heetr made with sucrose and

lactose were more sticky than thoae made with no added sugar4
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and were not improved in chewability. It is obvious that the

additior of sugars 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)
0.4%. CMC
1.6% Gelatin

34.07, Water
60.07. Catsup

(b) Procedure: The procedure was the same as 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 irom 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'atlrzed Tapi,'z Starch

(a) Formula: 0.2, cMZ
0.4- Pregelatinized Tapioca Starch
2.0% Gelat in

37.42 Water

O.07 CatJIAp

(b) Pr:.ere: The pr,:-ed.re was the aame aj (5) A above

exept the rr.d*u:t wsa sir dried for two days.

' (c) Resilt4: The product was fiexiblo, non-stIcky, had good

flavor but wao very tougJh to chew.

i (6) elatin ant' Guar G-im as the Structure Matrix

(a) Forr. a: 0.6% .uar Gim (Super Col General Kills Type 8-2)
2.0X Gelatin
37.4% Water (distilled)

6C.07 Catsup (Dallcreet Brand)

iI*t-
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(b) Procedure: The product wa, made the same as given for the

gelatin and CMC under (3) except the Super Col replaced the

CM/.

(c) Re-.,'te The re&,ulting product taited like catsup but was

st.'-ky after drylvg, ?tu k together upon stacking in gixes

and was dLffic_.it to chew. Apparently the guar gum was no

i1. prrvemen ver the ?MC ae" far a; toughness of pro-duct and

wa ie - efficient in regard to Etickiness.

(7) Gelatin and Starch a. the Stru.ture Matrix

(a) Formula: .. Gelatin
4.0% Starch (Z-! Flo - National)

3&.47. Water
60.07 cat, ap

(b) Procedure: The procedre was the same as given under (5)A

except the CMC wa. removed and Irying time was eight days at

room temperature (720F).

(c) ReT:.: The pr 1,:.t wa-- very kticky and wet. Could not be

removed fr,,n, the reiea~e paper.

(8) eitin a; re -"r. '.rp Ma4r~x

987 Zt-p

(h) Pr ,.4 ,,re: ,-," v wi. h;-e , t- apprx.-nately 160'F. The

ge i- w,'. - " - .l a War'.ng BtenJr and mixel

jnt., ' . ' w.: hvlr ,-e!. A €i-j m wa- pulled on the

m.xt "t " rim.-'r -ny c-trap;eol sir. Th,. pr, dV.ct wac frc,!en

in a hlM.t fre-zer anl ; iced into 1/8" sheets which were placed

or rel,4-" paper ,%I ar iried at r -.-m temperature (72'F) fir

fhr dlay-.

( e The pr-,t ,a, hrl remsve from the relea-e paper

and w-, z:tky ,,jt hal very g., i tActe and we. quite flextiHe.
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When this product was dried overnight in an air circulating even at

500C, it became quite brittle but still remained sticky to touch.

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

(a) Formula: 1% CMC or Guar Gum
997. Catsup

(b) Procedure: The procedure was the same &4 in (8) except the

gelatin was replaced by CMC or Guar Gum, and the sheets were

dried only three hours in the 50% air circulating oven.

(c) Results: The CXC gave a deeper red color to th& finished sheets,

had a better catsup taste and was easier to chew. The flexi-

bility was the same, and both were slightly sticky, the guar

sheet being more sticky than the CHC sheet.

(10) 0.257. CKC as the Structure Matrix

Since cAtsup to approximately 70. water, It was felt that possibly

sheets could be made that vere more chewable If loe CXC were used.

(a) tR[S.a' 0.25%. CKC
99.75. Catsup

(b) Prcedure: Catsup was placed in a Waring Bleador, and the CC

added ard mixed until thoroughly dispersed (approximataely 5 ein.).

The miture wee frozen and sliced Into 1/8" thick sheets which

were placed on release paper. Tbe sheets were dried to en air

circglatIng even set at 55% for 3 hours.

(c) Eaz~s.i. The *beets wore pliable, had good catsuap taste, were

less zt-gh to chew tban those mode with bioor levels of CHC

but were a bit sticky on the surface. lome of the** oseto wore

coated with pectin as given in sctiom 1 3(4). The resulting

sheots were soa-sticky sad culd be stacked In sixeis without

sticking together.

t.77
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(11) 1% CMC as the Structure Matrix

(a) Formula: 1% CMC
99% Catsup

(b) Procedure: Procedure was the same as that given for Barbecue

Sauce, Section I B(5).

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 cool before removal from the release paper.

(c) 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. best Method for Making Catsup Food Sheets

The best method for making Catsup Food Sheets was given under II B(11)

"1M Q(C as the Structure Matrix." Therefore, a 30 pound batch was made using

the procedure given under Section 11 B (ll)substituting a Schnellkutter for

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

storage test~s.

III. Money Food Sheets

A. Incorporation Injo Stable Dispersions

(1) 1ncorr&tLn of Honey Into a Stable Dispersion Ustna Sodium Caseinate
as the nly Film Former

(a) For l#: 25% Lard Flakes
12% Sodium Caseinate
43% Honey (Netmans)
20% Sucrose
33 ml. water per 100 grams of ingredients

(b) ?rgcedire: The stable dispersion was made by placing melted

lard heated ti 160"F in a Waring Blendor and adding the sodium

h i _______________4 .
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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 I 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, a cloudy

milky Eolution 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 9heet and air dried at room temperature (74*F) for 48 hours.

The top of the dispersion was somewhat sticky so the sheet was

dried an additional 18 hours at 55-60"C in the air circulating

oven.

kc) ,esults: 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 4omewhat like honey, but the flavor level

wa1 hive r) be greatly inzreaied to be an acceptable product.

her 'h,3 formutatin was tried using a milder flavored boney,

the reoultLng praduct did not tate like honey at all.

(2) Incorprs.don cf Money Into a Stable Disoersion Uuing Sodium Ca einate
and Geistin as the Fitm Farmerr

(a) Frm Is: 22.6. L4rd Flakes
' 9.0% Sodium Caetnate

2.07 IK.ox Gelatin

66.41 Honey (Metuman)
42 ml. water per 100 gram of Ingredients

(b) Procedure: The procedure was the sm as given in (1) before

except the In:.x gelatin was diasolved in the water before its

alditlor. "he product was dried at 65"C for I bout on cookie pans

in an air (irculating oven.

ld
C - - IA.

e,
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(c) 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 flavor than the

previous examples.

B. Use of Hydrocolloids as the Structure Matrix

(1) Carboxy Methyl Cellulose with Honey

(a) Formula: 3% CMC (high viscosity - Hercules)
97% Honey

(b) Procedure: The CMC was added to heated honey (140 0F) 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.

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

discarded.

(2) Pectin with Honey

(a) Formula: 10.6% Pectin 150 grade Exchange brand
88.0% Honey
1.47 Citric Acid

20 ml. water per 100 gm. of ingredients

(b) Procedure: The pectin, citric acid, and honey were added to the

water with 6tirring and heated to 180 0F. The resulting product

was spread on aluminum c3okie pans in thin sheets and air dried

at rocm temperature (72'F) overnight.

(c) Results: The sheets were easily removed from the pans, were

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

(3) CMC and Guar Gum as the Structure Matrix

(a) Formula: 49 Honey (Red Owl), white
i% CMC
2% Avi-el (micro-crystalline cellulose)
37 Corn Syrup Solids

1&5% 1% Guar Gum Solution

1
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(b) Procedure: The Avicel and c grn syrup solids were added to the

honey and stirred with the wire whip attachment until smooth. The

guar solution made previouqly 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).

10 Re-ult..: After 9 days of drying in air at room temperature, the

.heet 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.

(4) GMC, Pectin, and Pregelatinized Tapioca Starch aS the Structure
Matrix and Tween 80 as a Texturing Agent

(a) Formula: .5% Tween 80
2.0% Pectin Exchange (150)
1.0% CMC
2.0% Pregel. Tapioca Starch 19110

94.5% Hcney

(b) Procedure: 94.5 grams cf honey were put into a beaker and

stirred w rh a wire whip. T, thip la added 2 gm. pectin and

0.5 gr. Tween 80 which had previously been dispersed in 30 ml,

water. One gm. of CMC wa. then adled slowly with continued

mixing. The re--4--lting product was spread on release paper to

air dry at r 'ci temperature (723F).

(c) ResuLt,. : After L0 days cf air drying, the product was still

tL 'cky and was therefore discarded.

(5) CMC and Egg Albumin as the Structure Matrix

(a) Formula: 98 parts Honey - CMC Solution Mixture
2 parte Dried Egg Albumin

CMC Sclut on

97.5 parts Water
2.5 parts CMC

( 9
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Honey-CMC Solution Mixture
100 parts CMC Solution
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.

(c) 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) Formula: 2.50% Gelatin (Knox)
0.75% CMC

46.75% Water
50.00% Red Owl Honey (white)

(b) Procedure: The gelatin was put into solution by addition to the

water previously warmed enough to dissolve it easily. This gela-

tin solution was put irto a Waring Blendor bowl and the CMC was

added as usual,IIIB(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, before sheeting, was frozen in a blast

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

____n___I______
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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.

(7) 107. Gelatin as the Structure Matrix

(a) Formula: 90% Honey
107. Gelatin
25 ml. Water per 100 p. ingredients

(b) Procedure: The honey was heated to 160*F and placed in a Schnell-

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

handle 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 a #10 setting and

placed on release paper and then air dried at room temperature

(72*F) for 48 hours.

(c) Results: After drying there was a considerable amount of sticking

together of the honey sheets when one was 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.

d. -r

I



1 24-

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

(a) Formula: 9.177. Aratex
1.847. Gum Acacia

36.707% 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 ]iqties. The heating may be done by

any convenient method such as a heat-air gun, ar 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 3eparately 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 speed for 3 minutes. About a

1 pound lump of this product was formed into about a 12" cylinder, and

this was placed on top of 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 rollers and wa3 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 thickness the product drops to the teflon sheet (B) which ha3

-I .. .._ ... ., , rl
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been previouely 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-Z

(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 rollers. The scrapers are necessary to insure that no particles,

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.).

I
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I (c) Resulis: The sheets had good honey flavor, acceptable flexibility,

were non-sticky, and had good color. 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.

D. Best Method for Making Honey Food Sheets

The best method for making honey food sheets is given in Section III

C(l), "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

(a) Formula: 30.00o Durkex 500 (Durkee Co.)
5.00% Gelatin
7.507. Sodium Caseinate
1.60% Salt
1.00% Dry Mustard (Coleman's)
0.20% White Pepper
4.707% Sucrose

40.007. Water
10.00 Vinegar

(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 1500F) in which the gelatin had previously

been dissolved and mix until a stable dispersion forms. To this

stable dispersion 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.

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

and tasted similar to mayonnaise.

B. Best Method for Making Mayonnaise Food Sheets

The best method for making mayonnaise food sheets is given in Section

IV A, "Dispersion Technique for Making Mayonnaise Food Sheets." A 30

pound batch was made replacing the Waring Blendor with a Schnellhutter for

the larger batch. The resulting sheets were used for the subsequent storage

tests.

- . - - - -- -- ,-- -
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V. onion Gravy Food Sheets

A. Use of Hydroccilo'ds as the Etr,;ct~re Matrix

(1) CMC and Starch as the Strj.uturq Matrix

(a) Formula: 2% Onicn Powder (Toasted)
3%/ C31 Flo Starch (National)
3M. Spray Dried En:appulted Lard
407. Hiiebury Gravy Mix
10% Agglomerated Beef Boullion
140lt Corn Syrup Scids

10Z0 gm:. of water 3.,-)ution of 2% GMC

(b) Procedure: A CMCr F.-Kurlc'n wa made as written previously

using a Waring Vendor I:1 B (5). The dry ingredients were

mixed together by han~d and added to the CMG solution. After

blending, the product wac spread on release paper to dry in

the air at roam temperatlzre (72'F),

(c) Resulte: This product after drying over the week-end was

taety, _'--able, and non-sticky, but tended to be a little

brittle.

a. Incorporation Irto Stable D -erzlcns

(1) Diapers-on Techrl~rje for Makicng (h- Gravy Food Sheets

(1) Ycr-.!-a: 45.0#,' D rkcx 500 'Durkee Co-.)

3.01. Gelir~n

0.57, F,'prika

(b) Pr~Jjr-e A w ~ a. formued u.-Lng a stanidard

ornez-,i :, given~ .n ce Ul:n Z* (A) .7). On~ns and gelatin

were prehydrated prior te addition. The stable dispersion was

fr.izen, slice! at a #7 setting on a Hcbart slicer and dried on

relt4;e paper !n an~ a~r circulating cven set at 70%C for 40

mtnute.. ani then at roomu tew'perature (72'F) overnlight.

%i

A!,



-30 -

(c) Results: The sheets were flexible, non-sticky, easy to bite

and chew, and had a taste similar to onion gravy.

C. 1est 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.

V1. Peanut Butter Food Sheets

A. Use of Hydrocolloids as the Structure Matrix

(1) CMC, 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
gmb. of 27 CMC - 2% gelatin solution

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

the peanut butter, &ucrooe, and starch were added to the

4olution in a Waring Blendzr with mixing. The product was

spread into thin sheets on a releawe paper and air dried at

room temperature (72F).

(c) esl: After an 18 hour drying period, the product was

removed frcm the re-eatte paper, turned over, and dried an

additional *Lx howr.. The produ:t was flexible, rather goid

tasting. .nd non-tulcky. After a month's storage at room temp-

erature in a polyethylene bag, a green sold formed on the sur-

face. This technique and the resulting product appear to be

adequate for making peanut butter tzd sheets if the mold

problem can be eliminated.
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B. Incorporation Into Stable Dispersiona

(1) Dispersion Technique for Making Peanut Butter Food Sheet.

(a) Forula: 707% Peanut Butter (hydrogenatedO
8% Sodium Caseimate
r Gelatin

l5! Sucrose
125 ml. water/lOO gin. solids

(b) Procedure: The peanut butter was heated to 150OF and placed

in a Wa'~ing Blendor. The sodium caseinate and sucrose were

added with mixing until thoroughly dispersed. The water heated

to 1500 F in which the gelatin had previously been dissolved

was 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

an release paper at room temperature for 48 hours.

(c) Results, The sheets were non-sticky, flexible, easy to bite

and chew and had a mild peaniut butter flavor. These sheets

will be storage tested,

C. Best Nethod for Mina-Peonut bitter Food Sheets

The best method for making Peanut Butter Food Sheeots is given In

Section V1 B(M "Dispersion Technique for Makin~g Peanut Butter Food

Sheets." A 30 pound batch was made replacing the Waring Blandor with

.Schnollkutter for the larger batch. The resulting sheets were used

for the subsequent storage tests,

p VIZ. tickle Baliab Yord SheetsL

A. Use of ftdrocollolds to the Strutr Mti

(a) La ~ 1.5% Pectin 150 "chowg
i.ni s esG
5.02 Pregelatimsd Tapioca Starch
5.0% Sucroset

37.0& Water
50.02 India Pickle Relish

Atv~f~
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(b) Procedure: Using a wire whip attachment to a 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

(720F) for 15 hours.

(c) 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

film.

(2) CMC as the Structure Matrix

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

2% CMC - 98% Water

(b) Procedure: 50 grams of the relish-corn syrup solids mixture were

hand mixed into 100 grams of a 2% CMC solution. The resulting

product was spread In thin sheets on a release paper.

(c) Result : 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 and hard

to chew after storage in a polyethylene 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 this drying out.

(3) 2.C MC as the Structure Matrix

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

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

the corn syrup solids and CMC added with high speed mixing for
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for apfr-,ximately 5 minates. Thiz product wai i.vozen, sliced at

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

three hour. in an air circulating oven set at 700C.

(c) Results: The sheets u-.re flexible, non-sticky, tasted like pickle

relish b-t were F.ight;y txigh. These sheets will be storage tested.

B. Best Method for Making Pi kie Rei-h Feed Sheets

The be-:t i!thod for makirg p~cke rell;h food sheets is given in

Section VII A(3) "24 CMC as the Structure Matrix." This was done in a

30 pound batch aQ follows:

(1) 2% CMC as the Stru-ture Matrix

(a) -trmjiA: 947 P -.kle RT::-h
41 C.rn Syrup C'ojii.
27, ,OA,'l

(b) Frocedire: Pi:kle relt.h was placed In the Schnellkutter,

and the corn zyrup solid3 and OIC added with high speed mixing.

This product needs careful attention to the mixing to insure

that Lhe CMC getc thoroughly broken up and dispersed through

t1' p1"4'_E rei.i:h. After vlxl.Wg: th.,L prodcct was very iticky

b.at was abie to be packed ;rt,- b-xes and put into the freezer.

Afzer freezing it wav difflc.A',t t, remove the paper liner from

the fr,-zen bl.,- : -'- th=i it wv-. recee'ary to slice it off with

Hc-bart sf.. r. A. .: d&rig .irg It waz necessary to wet

the b'ae., :,f the ,Ilcer t- Ieep It from sticking to the product.

The.ne ,:heetr were dried on reea. e paper in an air circulating

oven set at 70C. for four hours and then at room temperature

*for 48 hourp.

(c) ReSLItS: Sh~et4 were f1exihle, tasted like pickle relish but

were Altghtly Pticky. Therefore, they were dusted with rice

flcr to prevent them from ;tickIng to each other when sta'ked



together. Trhe,-e s-heetr were uzed f3r the vubzequent -t-)rage te-t;.

VIII. Strawberry Pre;erve Fo-d Sheet

£A. Use of Hydroc3!I.-ds a- the Str~.ctureMarx

(1) CMC a. the Stricture Mat rix.

(a) F -rm a. 22, C.-,
987 St-rawberry Pre. erve- (Red Ow')

(01 Pro~ed-re. A wire u'tDp on a !tghtrning mixer wa:, j ,ed to

'izper-,e the -.MC in the prezerve-, The resuiting smo'ith prod-

kct wa- zpread out on re.ease paper to dry in thin sheets.

W.) Resjt-:: Ev-n after a week' drying in air at rn.,m temp-

eratire (72"F). the bheet; rema.ned sticky to the t-,uzh. It.

appear- 'hat the CK. ai~ne wa,- nt adequate t_- make rn-stlcky

strawberry preserve fild iheet,-.

(2) Larger Q.;antify Freparati- n cf strawberry Prenerveshett-; U.,ing
CMC asi the Structure Matrix

(a) Farmuia: 987' Strawberry Pre;,erves
2'/ CMC

(b) Prn~ed-Lre: The product wa-- mixed a. shown in VIT I A()

,--y rr:-ied in :arger ql-anr.it~e . Oreat difficulty was en-

c-"untere-d in mixing the prc)dirt -,n the Schnelikutter. After

mixing the pr-,d.t ;r~re3.ei grLatly in vi- cr. ity and wa&

very d~ff~cult t.- hanlie. The pr:E'-t wa:, packed in boxe, and

fr-zEr. After -Ev~ra'!--,Y- n the~ hl-t fre ,zer, the pre !erve-

were verv gelatin like Pn,' .-t c-, en-,ugh t'-) iie very wCl,.

No ain--jnt Af wet ting of the ',.er hiade -)f the F b;;r' *Kc er

wou1H fa--ilitate getting off any - .ices that would not stick

to #- e : -er. The pr :, 4U Ct w - p 5ced on :a plaite freezer in

hore- , a Iwer temperature w."..-1 f3),iLitate 6Iicing. but

thi- d~'i r-t w.rk. Becau~e f4 th.- difficulty. it wa- decided
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to reformulate this product using a dry method if manufacture.

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

(1) Dry Mixing Technique 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
1.677 Glycerin

24.42% Powdered Sugar
16.72% Coconut Flour
16.72% Corn Syrup Solids

(b) Procedure: The same procedure as given for the Honey Food

Sheets, Section III C (1) was used substituting the Strawberry

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
p

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 Technique Using High Melting Fat as the

Structure Matrix."

H1. Soya Sauce Food Sheets

A. Use of Hydrocclloids as the Structure Matrix

(I) MC as the Strurture Matrix

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

(b) Procedure: The CMC das stirred into the soya sauce with a

wire whip attachment on a lightning mixer to disperse and to

dissolve the CM. The resulting product was spread on release

.... 4 4 !
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paper in thin sheets and air dried at room temperature (720 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 desired.

(2) CMC and Starch as the Structure Matrix

(a) Formula: 3% Sorbitol Solution (Merck)
3% Corn SyrL.p Solids
2% CMC

90% Soya Sauce
2% Pre-gelatinized Tapioca Starch

(b) Procedure: The sorbitol solution was weighed out into a

beaker with the corn syrup solids and the soya sauce added

to them. The soya 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).

(c) Results: After Z. days ,f ?!r drying, the product was non-

sticky, rather plastic, and had a typical flavor of soya

sajce. ihe product sheets seemed to fulfilI the require-

mentn oet up by the c'ntra:t.

(3) Larger QOa-t!ty Preparatlon cf Soya Sauce Food Sheets Usinj CMC
and Starch a.; the Str ,tr-re Matrix

(a) Fcrmjla: 3% Scrb!tcl S~lutlcn
37- C. rn Svup So3Id !
2% CMj
2% Pregelatinized Tapioca Starch

90% Soya Sauce -

(b) Procedure: The prodLct was mixed In a Schnelikutter with

tIe fo, .owtng mixing times - Soys sauce and CMC for three

minutee, sorbitol and corn Eyrup solids were added and then

.Or
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mixing continued for an additional five minutes. Vacuum yea

placed on this mixture through all the mixing steps. The

product was placed in wax paper-lined boxes and frozen,

(c) 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 UsinA QIC, Dextrinized
Starch and Prepelatinized Tapioca Starch as Film Formers

(a) Formula: 2% CH4C
40% Lard
8% Dextrin Starch (National)
8% Dextrose

40% Soya Sautce (Chun King)
2. Pregelattnized Tapioca Starch (Morningstar

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

(b) Procedure: The dry ingredients were added to the melted lard

as in all the other examples and the soya sauce and water added

with blending. It wai hoped that the protein in the soya sauce

would at least partially replace the protein film former, sodium

caseinate used in previous examples thus living a more true flavor

of soya 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 Disper.ion For the
Soya Sauce Sheets

(a) Formula: 20. Durkex 500

47 Gelatin

6% Sodium Caseinate
19% Dextrin
107, Hydrolyzed Vegetable Protein
41% Water

(b) Procedure: The oil was heated to 150'F., placed in a mixer

such aq 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). This

stable disFer.-L-)n wai placed in 4" x 4" approximately 12" wax

paper tined boxe- and frozen. The frozen blacks were then

sliced on a Hobart Silcer at a No. 7 setting and placed on

release paper anI dried f-)r 24 hourl at r-,om temperature (72 F).

(c) Results: The scya sauce sheets were go-d looking, were flexible.

non-6ticky, and tasted like eys sauce, but had some holeq.

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 test.-.

C. Best Method for Making Soya Sauce Food Sheet,

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

. .. . . ... .....
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IX B(2), "Use of Hydrolyzed Vegetable Protein in a Stable Dispersion for

Soya Sauce."

X. Vinegar Food Sheets

A. Use of Hydrocolloids as the Structure Matrix

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

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

37. CMC
3% Guar Gum (Super Col) (General Mills)
8/ C31-F!r, Starch (National)
30% Spray Dried Encapsulated Fat
20% C(,rn Syrup Solids
25% Avicet (American Viscose)
200 gm. water per 100 gram of dry ingredients

(b) Procedure: A gum solution waq meie a4 u- ual 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 homogenous mixture.

The product was spread on a cookie pan in thin sheets and air dried

at room temperature (72' F.).

(c) 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.

(2) CMC as the Structure Matrix and DEfatted Coconut Flour as a Filler

A great deal of diffi'mlty was en:,-,untered In making a vinegar food

sheet. Many formulatlios and procecLKng techniques were tried with poor

re3ults. The fw, )wing formulation ani procedure are the best to date.

(a) Formula: 12.00"',' Defatted coccnut flour
66.501 Vinegar (51.)

I.O0m (..MC

2.50" CLtrL c acid
3.09/. Sorbitol. (70"%)

15.OO Corn syrup solids

(b, Procedure: The CMC was 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

* .~ ' .* h * ~ W ~ ~A.
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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.

(c) 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 tesnt.

B. Best Method for Making Vinegar Food Shectt

The best method for making vinegar food sheets is given in Section X A(2),

%MlC as the Structure Matrix and Defatted Coconut 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)

99% 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 heeto were drie open to the air at room temperature for 22

hours.

(c) Results: The resulting product was flexible, slightly sticky with a

flavor of apple butter. The-e ;heetq were , ored itn pla-tic bagz

and were sti!I slightiy tttcky after several weekz storage at rc-om

temperature@

(2) CMC and Pectin a the Structure Matrix

(a) Formula: 1% Pectin (Exchange 150)
1% CMC
17 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.).

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

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

plastic but rather hard to chew. A month's storage in a poly-

ethylene bag did not seem to change them except to make the.

tougher to chew. Possibly better packaging; i.e. better moisture

barrier, would prevent some of this toughness on storage.

(3) 0.457. CMC and 17. Gelatin as the Structure Matrix

(a) Formula: 0.25% CMC
1.00% Gelatin (Knox)

98.75% Apple Butter

(b) Procedure: The apple butter was warmed to 1300F and placed in a

Waring Blendor. The gelatin was added with mixing followed by

the addition of the CQC with continued mixing (approximately 5

minutes). The resulting product was frozen, sliced at a #10

setting 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

(72F) for 8 hours.

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

chew, had a good apple butter taste, and they did not stick

together.

B. Best Method for Making Apple Butter Food Sheejs
I.

Thc best method for making apple butter food sheets is given in Section

XI A(3), "0.25% QKC and 1% Gelatin as the Structure Matrix." A 30 pound

batch was made as follows;

(a) Procedure: Apple Butter was warmed to 13e? &d placed it a

Schnellkutter. The gelatin was added with hLh speed mtng for

X ,-" ......
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two minutes followed by the addition of the C4C with continued

mixing for approximately three move 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 hours in an air circulating oven set at

70*C, then at room temperature for eight hours.

(c) 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.

XII. Chocolate Sauce Food She ots

A. Use of Hydrocolloids as the Structure Matrix

1. CMC as the Structure Matrix

(a) Formula: 2% CMC
27. Buttermilk Solids

96% Chocolate Syrup (Hershey's)

(b) Procedure: The chocolate syrup wa stirred with a wire whip attach-

ment, aq before in other experiment,, and the CMC added qlcowly and the

mixture whipped rapidly. The re-ulting product was spread on releds;

paper in thin sheets and air dried at r)om temperature (72'F).

(c) Reiultt: After 3 days the chocolate sheet came off the release paper

and wai only .lightly ,ticky on the bottom *ide. These sheets were

tough and hard to chew but did have a go,-d chocolate taste,

2. Gelatin and CMC as the Structure Matrix

(a) Formula: 0.75%. CM,.
2.50% Gelatin

46.75% Water
50.00. Chocolate Syrup (Hershey)

(b) Procedure: The procedure for making the -heet, was the same as

that given for Barbecue Sauce Food Shect!. 4ecti,!n I SO3) replacing

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

....
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at room temperaturE (72*F) for 24 hours. turned over, and dried an

an additional 12 hours.

(c) Results: The sheets were flex~b e, non-sticky, had a good chocolate

taste but were very tough to bite and chew.

B. Incorporation Into Stable Dispersions

1. Dispersion Technig~ie For Making Chcc.ate Sauce Food Sheets

(a) Formula: 20.OX Durkex 500 (Durkee Co.)
15.01. Non-fat Milk Solids

5.0%~ Gelatin
6.7 Coco~a
0.5% Vanilla Concentrate
53.5% Sucrose
47 ml water per 100 gm solids

(b) Procedure: A slurry was formed by adding the non-fat milk solids

and cocoa to the oil in a Waring Blendor and mixing until they were

thoroughly coated. The sucrose was then added with mixing and then

the water with the gelatin disjolved therein was added with h'gh

speed mixing until a stable dispersion was formed. This product was

frozen wd cut ii hin slices usirg a #7 setting on a Hobart slicer.

The sheets were air dried on release paper at room temperature over-

night, turned over, and then dried one hour in an air circulattng

oven ret at 45* C

Ac) Reuls The sheuta were flex.~b!'. noni-sticky. fairly eapy to bite

and czhew anq It-# i4 exicc!.lent chocc'.ete *&-ice taste. These sheets

wr sttorage trxted an' d, nf -hO up being brittle and nticking

together vtr~n stored at the higher temuporat.wres.

2. g~sln Tp~zl for in Ks*4 Chclt.suce Tool Shets Usigua Sodlu
C4We &ua'r att AI* PcAPC ipe Lim grer

'Ia)ta 102 x '.00% Durkrz 5004 .0(fl sadium Cdelfltt

2.001 Gtlatin
5.001 Gelatinized cocoa

0.50% Vanilla con.-*ntrat*
*32.00. Suc rc!,*

34.35% Water
0. 15% Citric acid
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(b) Procedure: To help keep the bacteria count down and to make the

product smoother and more palatable, the cocoa was gelatinized before

addition to the product.

Procedure for Gelatinized Cocoa:

Mix cocoa and water (approximately 20% solids) into a slurry and

place into a Groen vacuum or pressure mixer. Set temperature of the

outside steam jacket to 17001. Set mixing speed at No. 10 and mix

for 10 minutes. Next cut temperature to 150*F and mix for an additional

1I hours. Make sure that the lid 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 gelatin 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 ,liced at a No. 10 setting on a

Hobart Slicer and dried on release paper for 24 hours.

(c) Results: The 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 poucheq 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 Food Sheets

The beat 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]III B(l)

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 Usinh 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 milk solids

41.0 Water

(b) Procedure: The generet dispersion technique procedures as liven in the

Chocolate Food 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 cream and sugar. These sheets were then placed

in the metalized pouches and stored at 10001 for one week. They held

~~A&A
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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 in Section XIII

A(2), "Dispersion Technique for Making Coffee Food Sheets Using Sodium Caseinate

as the Principle Film Former."

XIV. 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 Oil (Durkee Co.)
20.1% Non-fat Milk Solids
10.3% Dextrin
1.5% Gelatin (Knox)
0.2% Paprika

42.9% Water
14.3% 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 sheets 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(1), "Dispersion Technique for Making White Sauce with Bacon Food

Sheets."

XV. Chopped Date Food Sheets

A. Use of Hydrocolloids as The Structure Matrix

1. 2%-as The Structae Matrix
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(a) Formula: 2% CMC CMC Solution
98% Water
150 grams dried dates added to 100 grams of CMC

solution

(b) Procedure: CMC Solution made as 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 good tasting. It is believed that this product

will fulfill 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: 53.07. Dried dates
0.5% CMC

46.5% Water

(b) Procedure: The CHC 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 meat slicer. The resulting

sheets were placed on release paper and dried in an air circutating oven

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

an additional I hours.

(c) Results: Good sheets were formed. They were flexible, non-sticky,

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

product.

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.

;4
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XVI. Onion Food Sheets

A. Use of Hydrocolloids as The Structure Matrix

1. CMC and Gelatin as th2 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 140,9F to dissolve the

gelatin. Thii material was placed in a Waring Blendor, and the CMC

was added with mixing. The product was frozen, sliced at e #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

(a) Formula: 10.00 Dried Onicn Flakes
15.00. Corn Syrup Solids
10.007; Defatted Ccconut Flour
4.00% Sorbitol
I.00% CMC

60.00%. Water

(b) Procedure: Same a- for the Vinegar rood Sheets X A(2).

(c) Retults: The reulting sheets were flexible, n-n-.ticky and

tasted like onions. Therefore, 4 30 pound batch was made and the:e

sheets pouched for future storage tests.

B. fest Method for Making Onion Food Shet-et

The best method for making Onion Food She to is given in Section XVI A(2).

7-r-
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XVII. Horseradish Food Sheets

A. Use of Hydrocolloids as the Structure ,Matrix

(1) CHC 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 (720 F).

(c) 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 like they were

Just a little drier. The taste of the sheets after storage was very

bland, and t ey became difficult to chew because of toughness. This

?robably can be alleviated by proper packaging.

(2) CMC as the Structure Matrix

() Formula: 25% Horseradish Powder
10% Dry Vinegar ('"instant Delaware Food Products)
1% Oc4

. b4% Corn Syrup Solids
100 ml. Water/l00 Su. Solids

(b) Procedure: The 0C1 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 vere well blended.

The resulting product was frozen, sliced into thin shets, using a

obart slicer, placed on release paper, end dried ovemioht at room

temperature and then dried an additional 45 minutes at 700 C in an
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air circulating oven. It should be noted that when mixing a large batch

as a 30 lb. batch, noxious odor was encountered and was very irritating

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

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 rEspmbling

! swiss chl-ese. It is thought that air trapped urder the sheet was the

cause of these bubbles.

(c) Results: The sheets tasted like horseradish, were flexible and slightly

tough and did have some holes as noted before. Possibly thinner sheets

would be better under these circamstances. These sbeets were storage

tested and did not hold up. They tended to become very sticky and could

not be separated.

B. Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Horseradish Cream Sa',ce Sheets

(a) Formula: 28.00% Durkx 500

7.00? 5odium Cas-iraz."

9.70M Forseradisn Powder
0.107. Caj.r. P-pper
1.204 Salt

40.007, a:-r
10.00/, of a 5". 'in'gar

(b) Proced-re: Th" ;-audard dispersio . .ntq' s, as gi-en in Sc.- ion

XII B(2) for the Chocolat- Sa,,c, l'ooJ Shneti. ware "is.J. Tte %intgar was

added after the stable disperiien was maJk.

(c) Results: A flexible, non-sticky product resulted that tasted and

smelled like horseradish cream sa,ce. It shz'tld be noted that during

mixing a quite noxious cdor from u- 1'orslradis , volv-'. This did not

cause any difficulty in th- firal product. Th. stability of th'is prod-

uct was checked by placing six she ts per foil pouch and svnrfng theI
" -- 'I III I I J '
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pouches at 1000 F. for one week, These sheets held up very well; there-

fore a 30 pound bat-h was muade and the resulting sheets placed in foil

pouches for future storage tests.

C. Best Method for Making Horseradish Food Sheets

The beat method for making horseradish food sheets is given in Section VII

B(l) "Dispercion Technique For Making Horseradish Cream Sauce Sheets."

XVIII. Maple Syrup Food Sheets

A. Dry Mixing Technique-Using-Hish Meltinig Fat as-the Structure Matrix

(1) Use of Aratex as the Structure Matrix

(a) Formula: 9.267. Aratex (Durkee Co.)
1.85%. Gum Acacia
1.857. Glycerin

37.047. Powdered Sugar
18.52%. Corn Syrup Solids
9.267% Water
18.52% Coconut Flour
3,70% Maple Flavor

(b) Procedure: A Hobart stairless steel bowl was warmed to about 2000 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 sugar and corn syrup solids were added with mixing, and to this

mixture was added the water and glycerin with continued mixing and heating.

The coconut flour and maple flavor were mixed together and sifted into

the mixing bowl and the blending and hmating continued until a soft

plastic mass was obtained. This mass was immediately placed on a teflon

sheet said rolled into a 118" thick sheet using a teflon coated rolling pin.

(c) Resultg: The sheets had an excellent appearance, were elastic, and bent

easily without cracking. The product broke up well in the muth iien

chewed and had a good maple syrup flavor. These sheets vore packaged

in foil pouches, 6 sheets per pouch, and storage tested for two weeks

at 40P F and 1000 F. The sheets beld up well;therefore were used for the
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large storage test.

B. Best Method For Making Maple Syrup Food Sheets

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

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

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

packed in foil pouches and storage tested.

Margarine Food Sheets

A. Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making jarfarine Food Sheets Using Gelatin and
Non-fat Milk Solids as the Film Formers

(a) Formula: 65% Butter Flavored and Colored Margarine
(Durkee D-2-251)

5% Gelatin
30% Non-fat Milk Solids
50 ml. Water/l00 gm. Solids
I drop 4% Yellow Color/100 gm. Solids

(b) Procedure: The margarine was heated to 1500 F and melted. " elted

margarine was placed in the Schnellkutter and mixed with non-fat milk

solids. The water, leated to 1500 F in which the gelatin had previously

been dissolved, was added and the whole mixed until a stable dispersion

formed. The yellcw color was mixed in, and the resultant product was

frozen and sliced at a 47 setting on a Hobart slicer and placed on re-

lease paper and dried in an air circulating oven set at 700 C for 45

minutes ard ttn dried overright at room tqmperature. It should be

noted that t.o got good slices of this product. It was necessary to bring

the frozen block of margarine to refrigerator temperature to prevent

crackirg of the sliats.

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

pliable, and tasted similar to margarine. These sheets were slightly

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

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

(2) Djpersion Technique for Making iariarine Food Sheets Using Sodium
Oggoinate arad Celatin as the Film Formers

(a) Formla: 35.00 Durkex 500
8.757. Sodium Caseinate
5.83% Gelatin.
1.00% Salt
3.00% Sorbital - 70% solution

46.41% 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.

(c) Results: Flexible, non-sticky food sheets that tested and smelled

like margarine resulted. The stability of these sheets was checked

by placing six of the sheets per foil pouch and storing the pouches

at 1000 F. for one week. These sheets held up quite well; there-

fore a 30 pound batch was made. and the resulting sheets packaged in

foil pouches and storage tested.

B. Best Method for Makina Magrtbe Food Sheets

The beat method for making MarsarLne Food Sheets is liven in Section XU A(2)

"Dispersion Technique for Making Margarine Food Sheets Using Sodium Caseinate

and Gelatin as the Structuro Matrix."

XX. Meat Extract Food Sheets
A. IncorpoEraton I ft StOable Dispersions

(1). DisPertion ' erhniaue for 04i Wet lxtract Food Sheets
(a) Formula: 27.00 Durkex 500

6.80M Si4 CaseinLte
4,50% Gelatin
10.90% Beef Extract
0.90% Monosodium Glutasate
4.40X Dextrin

45.50% Water

(b) Procedure:, Te standard dispersion techniques, as given i Section

XII 5(2) for Chocolate Food Sheets, were used.

• ill ilI ] ~
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(c) Results: Flexible, non-sticky food sheets that tasted and smelled

like meat extract resulted. The stability of these sheets was checked

by placing six sheets per foil pouch and storing the pouches at 10F.

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 Hxtract Food Sheets is given in Section XX A(l),

"Dispersion Techniq7.e for Making Meat Extract Food Sheets."

XXI. Mustard Food Sheets

A. Use of H drocolloids as the Structure Matrix

(1) 2% CMl' as the Struct-,re Matrix

(a) Formula: 3% Corn Syrup Solids
3%/ Sorbitol

92% Prepared Mustard (Red Owl)

(b) Procedure: The mustard was added to the sorbitol and corn syrup solids

and then the LMC was added with continued stirring using a wire whip.

The mixture was stirred until it was homogenous. This product was

spread on releaie papEr and was air dried at room temperature (720F).

(c) Res.Ats: The resultirg sheets were flexible and non-sticky but some-

whar to-gh to bite and chew.

(2) 0.251. (LK as thc Sr ..t:re Matrix

(a) Forwula: 94.75% Prepared Mustard

5.00/ tuly erir

(b) Prccedure: The (7C and mustard were mixed together until smooth and

th n the glycerin was mixed Ir. The product was frozen, sliced at a

#10 st:ting on, a Hobart slicer, placed on release paper and dried

o'cerrlgh' at room temperat-ure (72 F).

(c) Results: 7Te sheets were flexible, non-sticky, easy to bite and chew,

j



- 55 -

tasted like mustard but had small holes in the form of slits.

(3) Comparison of 0,25% =sC and 025% Guar Gum as the Structure Matrix

(a) Formula: 0.25% CMC or Guar Gum
99.75% Prepared Mustard (Gedney)

(b) Procedure: The procedures were the same as those given for comparison

of CHC and Guar Gum in tomato catsup as shown in Section Ii B(9).

(c) Results: Groups of both the CMC mustard sheets and the Guar Gum

mustard sheets were air dried overnight at room temperature and other

groups of sheets air dried for three hours at 550C in an air circulating

oven. Those dried in the oven became very dry and brittle. The others

were flexible, non-sticky, easy to bite and chew, and had a strong

mustard taste. This test showed no real difference between.guar gum

and CHC as a structure matrix for mustard sheets.

(4) Reduced Viscosity Mix Usina 0 .23% QC as the Structure Matrix

When we attempted to make 30 pound batch runs using the forula and

procedure given in Section XXIT A(2) we again got cracking of the mustard

sheets. Further experiments showed that our difficulty arose from the

high viscosity of the mustard mix prior to freezing which caused strati-

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% CCC
7.70% Water

(b) Procedure: The ingredients were mixed in a Waring Blendor until smooth

and then heated to 1450F. and mixed 2 minutes under vacuum to remove

entrapped air. T -s resulting product was thon poured into 4" x 4"

x 10" poly-lined boxes and frozen. These sheets were sliced at #10

setting on a Hobart slicer. Sliciag must be done while the product

......
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is quite cold. These sheets were placed on polyethylene sheets and

air dried for 24 hours at room temperature (720F.).

(c) 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
3.30% Ge!atin
0.35% Lemon Flavor
0.45% Citric Acid

36.60% Sucrose
33.30. Water

.70 ml/l00 gm. solids - 4% solution of yellow color

(b) Procedure: T'he oil was hea.ed 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 continu..ed mixing, To this slurry the water, heated

to 1500 and in w i1h tha 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 a Hobart slicer and dried at room temperature on release

paper over the week-end.

(c) 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 under air atmosphere at 100 0 F and 40 0 F for one week. On

examiring after !this week, it was found that these sheets tended to

stick together at Je- 1000 F temperature. Therefore, this product

will -av.! to be reformulated.

(2) Dispersion Te:trique for Making Lemon Sauce Sheets - Removing The Citric Acid

from the Formu;ia

It was tli.-ved that t he citric azid in the product made under XXII A(l)

caused the stickin -.s becau.se. of lower PH, therefore a new formulation was

made without the citric acid.

(2) Dispersion lechnique for Making Lemon Sauce Sheets -Removing The Citric

Acid from tbe Formula

(a) Formuila: 13.30', _J-urkex 500
12. 70 / Non-fat Dried Milk Solids
3.30%. Gelatin
0.337. 1-emon Flavor

37.05'/, Sucrose
33.307, Water
0.70 ml. of Yellow Color FD6C No. 6 - 47. Water Solution

per 100 grams of other ingredients

(b) Procedure: Th.! genaral dispersion procedure, as given in Section XII

Et'Vi. .rocolal~i Saiua.e Sbseets, w'as useJ. A stable dispersion was first

made ar~d then~ tilp lemon flavor and yellow coloring were added.

(c) Re su Its: "'th ri-s--ilng shp.ets were flexible, non-sticky, tested and

smt.llr.A like 1i-or. sa:c~and did not shrink appreziably on drying. These

-' w--re kn plact~d irn the me,*alized pouches and stored at l00oIr for

or. _ 1-. 1-rId u.p wmIil; therefore were made in a 30 pound batch and

poudt .1 in tbt me,:alizted pouches and storago tested.

B. Best Method for Making Lemon Sauce Sheets

The best method for making Lemon Sauce Sheets is given In Section 10(11 A(2)

"Dispersion Ttthrnique for Making Lemon Sauce Sheets -Removing the Citric Acid

from the Formula."
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XXIII, Shredded Coconut Food Sheets

A. Use of Hydrocolloids as the Structure Matrix

(1) Gelatin and CMC as the Structure Matrix

(a) Formula: 4.5 parts CMC
15.0 parts Gelatin

380.5 parts Water
270.0 parts Toasted Coconut (Red Owl)

(b) 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.

(c) 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

(I) Dispersion Technique for Making Coconut Food Sheets

(a) Formula: 50% Shredded Coconut
50% Dispersion
10 parts water to 100 gm. of other ingredients

The Dispersion formula is as follows:

33% Durkex 500
33% Non-fat Milk Solids
34% Sucrose
50 ml. Water/l00 gm. Solids

(b) Procedure: The dispersion was made by standard techniques as illus-

trated by the Chocolate Sauce XII B(2), 100 parts each of shredded

coconut and dispersion were placed in a Hobart mixer and 20 parts of

water were add6d to facilitate 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

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

temperatures approximately 350 to 400 before slicing.

(c) 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 the Vanilla Cream Base f
(a) Formula: 15.00% Durkex 500

5.25% Sodium Caseinate
2,25% Gelatin
0.75% Vanilla Concentrate
24.00% Sucrose
27.75% Water
25.00% Shredded Coconut

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

XI: 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.

(c) Results: Food 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-

for' this product was made up in a 30 pound batch, and the resulting

sheets were placed in the foil pouches and used for the larger

storage tests.

C. Best Method for Making Coconut Food Sheets

The best method for making Coconut Food Sheets is given in Section XXIII

P(2) "Dispersion Technique for Making Shredded Coconut Food Sheets - Incorpora-

tion Into the Vanilla Cream Base."

XXIV. Sour Cream Food Sheets

A. Incorporation Into a Stable Diagersion

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

(a) Formula: 45.0% Durkex 500
45.0% Non-fat Milk Solids
3.0% CMC

4.8% Corn Syrup Solids
2.2% Phosphoric Acid (85%)

100 gm. Water/100 gi. Solids

It .. ..
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(b) Procedure: The Durkex 500 was heated to 1500 F and placed in the

Schnelikutter. 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 phosphoric 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 (720F) for 24 hours. Some diffi-

culty was encountered on slicing of this product. When allowed to

thaw sufficiently for slicing, cohesion of the product began to fail

and it began t.o fall apart on handling.

(c) Results: The resulting sheets were flexible and easy to bite and

chew but. tended to oil or grease out. These sheets were storage

tested and did not hold up.

(2) Dispersion Technique for Makin& Imitation Sour Cream Food Sheets Using
Sodium Caseinate and Gelatin as Film Formers

(a) Formula: 30.00% Durkex 500
7.50% Sodium Caseinate

5.00% Gelatin
13.85% Corn Syrup Solids
43.00% Water
0.55% Phosphoric Acid - 85% Strength
0.10% Atomalok Flavor #29131 Triolean Cream Flavor

(b) Procedure: rhe standard dispersion tech-ique, as given in Section XI

B(2) for making the Chocolare Food Sheets, was used. The phosphoric acid,

dissolved in 4% of the water, was added after the stable dispersion was

formel.

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

sour cream resulted. The stability of these products was checked by

placi-g six of tte food sheets per foil poich and storing these pouches

for one week at 1000F. The product held up well; therefore a 30 pound

batch was made, and these resulting sheets were placed in foil po-jches and
storage tested.

. ,
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B. Best Method for Making Sour Cream Food Sheets

The best method for making sour cream food sheets is given in Section

XXIV A(2), "Dispersion Technique for Making Imitation Sour Cream Sheets Using

Sodium Caseinate and Gelatin as Film Formers."

XXV. Tartar Sauce Food Sheets

A. Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Tartar Sauce Sheets

(a) Formula: 26.407. Durkex 500
4.40% Gelatin
6.60% Sodium Caseinate
1.40% Salt
0.88% Dry Mustard
0.18% White Pepper
4.14% Sucrose
1.70% Chopped Onion
2.30% Chopped Pickles

0.50% Chopped Parsley
35.20% 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

oil. Water, heated to 1500 F and in which the gelatin had previously

been dissolved, 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 was

placed in the wax paper lined 4" x 4" boxes and frosen in the blast

* frefuer, sliced on #7 on a Robert slicer and dried on release paper

at room temperature over the weekend.

(c) Results: The resulting sheets were flexible, easy to chew, and tasted

like tartar sauce. These sheets were thou placed in foil pouches, as

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

stored at 1000 and at 40 F in air atmosphere. These sheets proved

'I
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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.

XXVI. Thousand Island Dressing F:,od Sheets

A. Incorporation Into Stable Dispersions

(1) Dispersion Technique for Making Thousand Island Dressing Sheets

(a) Formula: 17.2% Durkex 500
2.9% Gelatin
4.3% Sodium Caseinate
0.9% Salt
0.6% Dry Mustard
0.1% White Pepper
5.6% Sucrose

22.9% Water
5.77. Vinegar

22.4% Chili Sauce
17.4% India Relish Drained Solids

(b) Procedure: The oil was heated to 1500 F and placed in a Waring

Blendor and the podium cazeinate, sucrose, salt and pepper and mu~tarl

added with mixing. The water, heated to 1500 F and in which the gelatin

had previcuj2.y been diaiolved, waA added and mixing was continued until

a stable difpersion formed. To this stable diapersion the vinegar,

chili sauce, ani India relish 'olids were added with continued mixing.

The resultlng 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 in sixes in foil pouches

and staring 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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B. Best MeLhod For Making Thousand Island Dressing Food Sheets

The best method for making Thousand Island Dressing Food Sheets is

given in Section XXVI A(l) "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 Makingt 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
0.0311 :-mitation Cheddar Cheese flavor - Fries &

Fries J84
40.00% Water
0.70 ml. per 100 Sm. solids of a 4 in water of

?.D6C No. 6 Coloring

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

KII B(2) for the Chocolate Food Sheets, was used.

(c) holts: Flexible, non-sticky food sheets that tasted and smelled

like cheddar cheese resulted. The stability of this product we

checked by placing six sheets per foil pouch and storing the pouches

Iifor one week at 100F These sheets held up very wall; therefore a

30 pound batch was made and the resulting shoets placed in foil

pouches and storage tested.

B. Best Method for Making IN&tation ChedAgr Cheese Food Sheets

The best method for making Imitation Cheddar Cheese food Sheots is given

in Section XXVII A(l) "Dispersion Technique for Mki~ng Iitation Cheddar

Choose Food Sheets."
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XXVIII. Shrimp Cocktail Sauce Food Sheets

A. Incorporation Into Stable Dispersions

(1) Disrersion Technique for MakinR Shrimp Sauce Food Sheets

(a) Forla: 20.00% Durkex 500
5.00% Sodium Caseinate
1.00% Sucrose
2.90% Gelatin

32.00% Water
12.00b Seafood Cocktail Mix (Dry) (Griffith 904-1196)

10.00% Tomato Puree (Hunt's)17.00% Vinegar (5%)

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

XII 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. 1

(c) Results: The resulting sheets were flexibla, 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 a foil pouch and storing the pouches for one week at 1000F. The

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

sheets packaged in foil pouches and storage tested.

B. Best Method for Makina Shrimp Cocktail Sauce Food Sheets

The best method for making Shrimp Cocktail Sauce Food Sheets is given in

Section XXVIII A(l) "Dispersion Technique for Making Shrimp Sauce Food Sheets."

XXIX. Vanilla Cream Fillina Sheets

A. Incorporation Into Stable Diseqrsions

(1) Dispersion Techaiaue for Mokina Vanilla Cream Fillina Shees

(a) For.ila: 13.3% Durkex 500
12.7% Non-fat Milk Solids
3.3% Gelatin
1.0% Vanilla Concentrate

36.4% Sucrose
33.3% Water

.7 .
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(b) Procedure: Procedure was the same as 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 vere

placed six in a pouch and stored under 400 and 1000 F storage conditions,

and again these sheets tended to stick together under the 100 F temper-

ature. Therefore, this product was reformulated.

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

(a) Formula: 20.007. 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

XII B(2) for preparation of the Chocolate Food 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 cream filling resulted. The stability of these sheets was checked

by placing them six to a metalised pouch and storiug them at 100°% fc r

one week. These sheets held up quite wrllA therefore were made in a 30

pound batch, placed in foil pouches and store&* tested,

B. lest Method for NakLng Vanilla Cream FLlion Sheets

The best method for making Vanilla Cream Filling Sheets is given in Section

XXIX A(2) "Dispersion Technique for Making Vanilla Cream Filling Sheets using

Sodium Caseinate and Gelatin as the Film Formers."

XX. Coffee Cream and SnAr Fogg Sheets

A. Igorporatio Into Stable Dispersions

(1) Disperoion Techniuue for Making Coiee Crea and Sunt Fod $heets

I1
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(a) Formula: 30.007. Durkex 500
7.50% Sodium Caseinate
5.00% Gelatin

17.507. Sucrose
39.99% Water
0.01% Imitation Butter Flavor - Polak Brand

(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 sheets that resembled sweetened

coffee cream resulted. The stability of these products was checktd

by placing six sheets in foil pouches and storing these pouches at

1000F. for one week. The sheets held up well; therefore a 30 pound

batch was made. The resulting sheets were packaged in foil pouch~s

and storage tested.

B. Best 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(l) "Dispersion Technique tor Making Coffee Cream and Sugar

Food Sheets."

_ _ _ __ _ __ _ _ __ _ .
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ESainearina Design For Productin of Twelve Hndred Souare Feet 2f

Food Adjunct Sheets Per Hour

Flow diagram

Operation - Equipment Requirid

Weighing lIrgredient storage bins, scales, and bat~ch cottainers

Conveying

Mixing Model SKV60E Schnellkutter wanuifactured by Koch Equipment Co.,

Kansas City, Missottri.

Transferring Hoyno or Waukesha pump. Variable drive - 1.0 to 3.0 gpm.

Pre-cooling Votator (Girdler Crarp.) or Thermutator (Cherry-Burrell)

Molding and gelling Continuous horizontal mold - flexible sides for quick release

of gelled product. 20' estimated length. Mounted in a

refrigerated area.

Slicing Doutble-bladed slicer - vertical rotary cutter - 200 RPM. This

will also be located in refrigerated area to prevent distortion

of molded product. Water spray wil. be used to lubricate and

clean cutting blade.

Spreading Spreading will be the manual or mechanical orientation of the

slices on the drying trays or belt.

Drying Continuous forced circulation double apron drier - 8' wide

x 90' long. Air velocity 700 ft/mmn. Proctor & Schwartz

*Packaging or equivalent.

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

gelatn

.2 ~ 's'\4t
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PRODUCTION UNIT

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

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

Allowance for trim and losies - 10%

Weight of formula mix per hour - 1434 lbs.

Weight of final product per hour - 860 lbs.

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 done by a two stage

system.

Drying conditions are assumed to be 1500F. dry oulb inlet air temperature,

20% relative humidity, and air velocity of 700 ft./min. Under these conditions,

drying time is estimated to be I 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 is the Schnellkutter, a product of Koch Equipment Co.,

Kansas City, Missouri, Model SKV6OE. The largest unit available will be used

because it has a capacity of 125 lbs. 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. This 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).

S ~. Si
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This pump will feed the mixture at controlled rates to a Votator or Thermu-

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 will 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 product

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 conveyor will act as

a feeder for the molded 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.

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 the slices

will be easily blown about, an over-riding wire mesh belt %Ill 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.

1. Temperature at 100"F, 730F, 400F, and cycling twice a week alternating between 40*F

and O*F.

2. Atmospheres - One nitrogen, the other regular atmospheric air.

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

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

a. Chemical

Moisture and pH on initial and aili packs at 40"F and 730F 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 aid on air and nitrogen packs

at 1O0"F at 4, 8 and 13 weeks. (This was modified for economy sake for some food

sheets to initial and on air packs at 1O0*F at 4 and 13 weeks.

c. Oraanoleptic

Taste and smell on all samples.

d. Physical

Cohesion, hardness and general appearance on all samples.

The sheets were placed six sheets per pouch into metalized pouches (0.5 mil 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 automatic pouch

sealer at 500*F with nitrogen set at 50 pounds/square inch. For the air pack variables, the

pouches were peeked on a robot bar sealer at 275'F holding for two seconds.

Va
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TABLE II

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

Sample & Reference . Week Ai Storage 13 Wek Air Storae
Moisture DE Moisture H

400____ 73__._ 40_ _73 F_ 40-F. _730.__40 73r

Barbecue Sauce IB(5) 10.85 11.28 4.20 4.20 12.01 13.68 4,2. 4.25

Catsup 11B(11) - 1.63 7.15 4.10 4.10 8.74 10.80 4.25 4.30

Honey I (1) - - - - - 8j.. )  _

_Maonnasse IV A 13.45 13.51 4.85 4.75 1.70L 1.74 4.85 4.95

Onion Gravy V B(1) 9.86 9.09 6.15 6.10 9.69 9.61 6.40 6.30

Peanut Butter VI (l) . - -

Pickle Relish VII A3 14.26 14.91 3.90 3.90 16.17 15.82 4.00 4.00

Strawberry Preserves
VIII 3(l) - . .. . 9.60 - 4.60

Soya Sauce IX B(2) .. .. . 11.70 - 5.60

Vinegar X A(2) . - 9,61 - 4.00

Apple Butter XI A(3) 8.76 8.57 3.55 3.80 - 56 - 4.10

Chocolate Sauce XII
B(2) D I S C A R D E D

Coffee XIII A2 - - - - - 8.37 - 5.90
Bacon with White
Sauce XIV AMl) 10.80 9.91 6.45 6.45 10.99 11.40 6,50 6.40

Dates XV A(2) 9.54 9.86 4.70 4.65 9.90 9.41 4.90 4.8.

Onion XVI A(2) - 7.83 - 6.10

Horseradish XVII B(l) - " " " - 11.39 5.40

Maple Syrup XVIII A(l) - - - - 9.90 - 6.20

Margarine XIX A(2) .. .. . 7.22 - 6.10

Meat Extract XX A() - - - 5.90

Mustard XXI A(4) .. .. - 7.. - 460

Lemon Sauce XXII A(2) D I S A -D D

Coconut XXIII B(2) - - - 74 6.30

mm
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TABLE Il (Continued)

MOISTURE ANT) pH RESULTS FOR FOOD SHEETS STORED 8 AND 13 WEEKS

e Ae 3toraste 13 Week Air Storage

Sample & Reference 400F. 7 3 JF. 40"T. 73'J 7 73". 40 73".

Tartar Sauce XXV AM1 9.92 10.06 4.80 4.80 -10.05 - 4.75
Thousand Island
Dressing XXVI AMl 9.41 9.41 4.60 4.60_ - 9.17 - 4.55

Cheese XXVII AM1 - - - 10.26 - 6,10

Shrimp Sauce XXVIII
A (1) - ~ ..... 9.18 4.80

Vanilla Cream Sauice
XXIX A(2) -- 6.43 A 6.40

Cream & Sugar XXX
A(l) --- 7.22 - 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. od 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 disperiion

2. Using a hydrocolloid as the structural matrix

3. Usi,, a dry mixing technique incorporating a high melting fat as the structural

matrix.

Samples were placed in 40cF, 73'F, 100*F and cycling :torage (40'F to OQF). They

remained there for two, four, eight and thlrte-n weeks

The mixing of the samples had nc effect --n the storage stability of the individual

sheets. In general there was no appreciable transfer of flavor even after thirteen weeks

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

could not be identified as anything definite. Even tnis waA only on those sheets that were

-in direct physical contact with other aheets. It ic reasonable to assume 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 some :i:r transfer noted. again

,V where the faces cf the sheets were in direct conta:t In most cases thiF zon disappeared

if t!e sheets were left exposed to the open air. iP-wever, in extreme canes guch as horse-

radish, pickle relish, -etc., the od:r left on che sther shet lingered f:r quite Some time.

The transfer of thii odor varied with time, temperature and the type, f iheets uzei

The transfer of odor became greater in direct pr:p:rtion tz the t~me the sheets were tn con-

tact. Also, it was greater at the higher temperatures. 7he di.persion type: were the least

absorptive, the hydrocolloids next and then dry mix type the m:2t absorptive

The results as noted seem to Indicate that different kinlr of ihe-.ts could 'ucsessfully

be stored together if diecretion were used in the flvor stored
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