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Statement of Problem & Background: Design and Formulation: Economics:

Burger and sandwiches are consumed in enormous amount daily in N ——
the U.S. However, eating burger or sandwich is usually pretty messy. ool i cotled 0 Financial summary _ With a ROI of 45%, the
Most burgers and sandwiches cannot hold themselves together when around the mixer condensar == _ _ Number of units | ¢ tory is very profitable
being eaten. Currently, there is no well developed edible food wrapper Q e water ot Yearly p_"”d“Ct'D” _(“”'t area) 7884000 | ¢ initial investment is not
on the market to help people eat burger or sandwich without falling e et Sales price per unit (3) 01> | considered. With
apart. We are developing a brand new product to solve this problem, tlﬁi 1 EI NeTVEPST hot air out Total income ($) 11820001 ~onsideration of initial
the edible Soybean Food Wrapper. Study showed soy protein has 0 {add 20min @ — . _14._'5 g ‘i Sross income (3) 20780 Investment, the
good film forming abilities and excellent barrier properties against u N — +H: S @ Frodut Tax 35% breakeven rate of
oxygen and oil movement in low relative humidity Steam in mixer jacket I ot Net profit ($) 240379 1 interest is about 2.6%.

| ROI (%) 45.5
Design Specs

Global & Social Im paCt: Unit equipment Equipment size Power usage Cost : : :

The use of natural renewable resources soybean for creating new P P ) ® Alternative Solutions and Evaluation:

industrial products is a critical factor for future economic growth, Mixer 0.3 M3 3 KW 2000 Mixing

given dwindling resources and increase emphasis on industrial Mixer with different shapes and sizes may gives better mixing

environmental stewardship. Tray Dryer 450 A2 20 KW 600000 efficiency. Many types of agitator_s exist for mixing,_such as four-blade
With soybean film wrapper, there will be less using of napkins to paddle, gate or anchor paddle, six-blade open turbine

clean up after having fast food and less using of wrapping paper. It Condenser 15 kg/h 1 kKW 5000 Drying

Drum dryer: better for flake or powder form of product instead of sheet
form.
Condensing

also expands the type of food people can eat on their way to work or
study to help them being healthy and saving time.

it t o ) 2 Pat f S » Bud 9 et Information & Timeline: Surface condenser: uses much more energy and cooling water,
Ilterature Review aten earcn. - causes more maintenance cost

Edible soy protein wrapper is under the international classification: A23, e e ESimation of e production oo (per year
CO08. The searches were done by key word search, citation and relevant e 507000 | | o
patent checking under same classifications. Equipment cost intalatin _ Be730 " m?terif.'*” Procueier 62500 Future Wor k _

Although 17 patents were found by Espacenet Patent Search using key price Piping 168170 Drect sopanveony and secirc mbor | 2000 :
words (soy, protein, edible, film), only 2 patent were considered relevant to our Equipment ($) o 50420 Utiies _ 50000 The product needs to be tested with different machines for different
product idea (CN101715870 B and CN 101550275 A). Both of these two :I::jrdwer s [ e T so0 desired properties, like digestible, water resistant, heat resistant and tensile
patents are produce edible films by soy protein isolate with xylan or collagen, Direct-contact condenser | 5000 | | tegslexpentes ia| | Partovetesd com o000 strength. In order to make the best soy film product for our applications like
glycerol, and extrusion process were needed for the film product. The major Total 607000 | | e 2590 T — 15000 burger or sandwich wrapper, different combinations of the ingredients
application of these twokinds of films is for raw meat product and sausage, Total 764820 Distribution and selling 50000

which is totally different form our product idea. By looking for the citation and __Viorkng cpial | 302285 e s12s0c should be tested. To approach the best process for producing the product
patent citing these patents, no relevant patent were found. with good quality and being economically feasible, different methods and

Burger and sandwiches are consumed in huge amount every day in the Instruments should be compared.

US. However, all burgers produced on the market cannot hold themselves Material & En ergy B al ance:

together when people eat them. Related edible package film is not well

developed to help people with eating burgers or sandwiches without falling Material balance:
apart. Soy protein has been studied for its good film forming abilities and | Overall Balancefky/Batch) | | | Referen_ce. - | B __ | |

. ] ] ] . . COMPONENT INITIAL INPUT OUTPUT TNAL OUT-IN 1. Geankoplis, Christie, 2003, Tansport Processes and Separation Process Principles. 4" Edition, Prentice-Hall, Inc., Upper Saddle River, New Jersey.
eXCellent bar”er pI’OpertIeS aga|nSt Oxygen and O|I mOvement N |OW relat|Ve | Glyeerol I 0.00 10,00 10,00 : 0,00 2. 1Alberto, M., S., Medeiros, G., Asimplified, L., 1990. Model for the Prediction of Drying Rates for Foods. Journal of Food Engineering 12 1-11.
hum|d|ty (Gennadios, McH ugh’ We”er, & KI’OCh’[a, 1994) - Most Soy proteins HCl 0,00 5.00 0.00 5 0.00 3. Brandenburg, A., Weller C., Testin, R., 1993. Edible films and coatings from soy protein. Journal of Food Science, 58(5), 1086-1089.

. . . . | am 0.27 106,00 0.00 27 0.00 : : : o , g : _
("’90%) are glObU“nS, Wh|Ch can be fractlonated |nt0 28, 78, 118 and 158 —_— - - o0 ; . 4. 1(31%3,. N., Fu, Y., He, J., 2007. Preparation and physical properties of soy protein isolate and gelatin composite films. Food Hydrocolloids, 21(7), 1153
aCC()rdiﬂg 1{0) thelr Sedlmentatlon COefﬁClentS The maj()r SOybean prOteinS Sodnam Hysresd 000 0 >0 0.00 . Cassini,S. et al, 2005. Water adsorption isotherms of texturized soy protein. Journal of Food Engineering 77(1):194-199
have molecular We| htS ran in from 200 to 600 kDa The 78 and 118 w"h_m Protemn e =0 =0 - e . Cugq, B., Gontard, N., Cuq, J., & Guilbert, S., 1997. Selected functional properties of fish myofibrillar protein-based films as affected by hydrophilic
g g g y | o At 0.04) 20,00 20.00 0 0.00 plasticizers. Journal of Agricultural and Food Chemistry, 45(3), 622-626.
fraC“On, the main fI’aCtlonS mak|ng Up abOUt 37% and 31% Of the tOtaI | - — o {000 : {10000 . Cuq, B., Gontard, N., Guilbert, S., 1997. a. Thermal properties of fish myofibrillar proteinbased films as affected by moisture content. Polymer
TOTAL 0.36 260,00 55 00 .36 100 38(10):2399-405.

extractable protein, have the capability of polymerization (Wolf, 1972). The
formation of the films from soy proteins has been described as a two-step
process involving the heat denaturation of the proteins followed by surface

. Earle, R. L., 1966. Unit Operations in Food Processing. New York. Pergamon Press

Energy balance'
0 = Q (electricity) + Q (heating) - Q (cooling) - Q (heat loss) - Q (evaporation)
0 =3324.24 kJ/s + 1.23 kJ/s - 3316.87 kJ/s - 8.6 kJ/s

. Fabra, M.J., Talens, P., Chiralt, A., 2009. Microstructure and optical properties of sodium caseinate films containing oleic acid—beeswax mixtures, Food
Hydrocolloids, 23 (3), pp. 676—683

10. Fabra, M.J., Talens, P., & Chiralt, A., 2008. Tensile properties and water vapor permeability of sodium caseinate films containing oleic acid—beeswax

dehyd ration . mixtures. Journal of Food Engineering, 85(3), 393-400.
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