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What’s the Scoop? Alcoholic Ice Cream
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BACKGROUND & PROBLEM STATEMENT PROCESS FLOW ANALYSIS WITH FINAL COMPOSITIONS ECONOMIC ANALYSIS
Background A"%? © Air utlet Product Price (for 15% internal rate of return)
Demand for fermented products, niche ice cream Mik & Cream > ’ N ' . Our alcoholic ice cream $24 50/kg™*
products, and craft alcohol have been growing in recent 5 . ® H » > ’ p: gf_:"m Comparative
years. By creating an alcoholic ice cream through the '\ T : » (|- —h g Rschol Peuconsiug Product Market Price
fermentation of lactose, this product will satisfy demand =5~ pasteurization ! ) ) -5 1V-101 5.7 1FLA01 ??"Ser gg;ks igggg; EQ
in all of these categories. Another unique aspect of this s 2 ® oo | SO Freess Combiete vecondTrecze Lompiete -~ et . —
product is the fermentation of lactose will make this el i e Coronas oIS et The slightly higher price for alcoholic ice cream can be
oroduct available for consumption to those who are rasteurized HikSCream p—'@'u justified by its novelty as an alcoholic product and because it
: s Homoge nized Milk&Cre am ~'“Cooled Fermented milk I s :
lactose intolerant. i Cooing =] S !Sogtose free. Break-even point =
o Pr ‘?b’e”? statement -V I M [[mmmm]| [ . $24.5/kg price point -
The objective of this project was to formulate and process &% " P-6 / HX-101 SERAN - o [(amaa] [ f X
. . > —— : Q { 10 Bt et O A
steps for an alcoholic ice cream derived from the ol N }+ Cooling ﬁs:toéoi:j r:g A g o &
fermentation of lactose in milk. Additionally, the design for = P-2 1HG-101 Mixing | " Storage Rack @ O - S
, , . . e ¢ P-11 / HG-102 < 400000 -
an industrial scale facility for processing was created, owopdzston B | fomogenization Packaging - -
which was optimized. oe Cream Sugar Added 2 O
Pasteurized Mix g _g
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MARKET ANALYSIS AND IMPACT R rotal Revenue (§)
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Products and services segmentation (2018) P13/ PZ-102
Ice cream market -
6.9% Pasteurization OPTIMIZATION CRITERIA & CONTROL

= 8.0 billion dollar indUStry L 122% o Bulk ice cream
with grOW’[h rate 1.6% OV;/t;ea-cregr?wna 44.9 %

Minimized

Unit operation Equipment parameters

Optimal parameter

annually (2018) 0 o creamn Flowrate (kg/hr) Mass Composition (%) Concentration (g/L)
= ~1.54 billion gal produced Ot:fr'fgm/;en packaging

nreUs@tg Eihyl Alcoho 5.66 56.97
Impact

m et 3 g Ol d en era Frozen novelties .
= |ce cream ingredient trends are leaning towards new flavors & 0.9/

healthier formulations
= Qur ice cream will transform all the lactose in the milk into alcohol 21.30
= This would provide customers with unique and healthy product 14 40 46.02

FUNCTIONAL ANALYSIS & ALTERNATIVES

Plate heat Energy and Length of pasteurizer =2.75 m

Pasteurization exchanger cost Diameter of pipe = 0.6 m

2-stage Energy and

Homogenization .
homogenizer cost

Diameter of pipe = 0.269 m

223.44

Energy and Air flow rate of 2.8 m‘/s gives

Fermentation Fermenter cost 87 C of inlet medium flow

58.05

Swept surface  Energy and

Freezing heat exchanger cost

Length of heat exchanger = 1m

221.97
479.45 FINAL SOLUTION & FUTURE WORK

Through lab-scale experimentation, alcoholic ice cream with
4.62% [EtOH] was produced.

Uni Relation to Equipmen .
Operatiortl/Step producttion fgoal Al%erlll)ativets Process Alternatives
HTST plate heat Pasteurization has a few ' ' ' ' '
Reduce microbial exchangerp was chosen controversial EaCh .Umt Opera’FIO.n WaS. JUdged agalr.]St alternatives and
Pasteurizer ;Oaﬁband prevent Easg%cl);z cost, al:ema;ives but alli'ailm B RS e, o ff optimized for efficiency in regards to industry production.
0ooaoorne 111ness CasS1D111ly an O recaucec micCrooia bb;ccoo:c &
efficiency growth
Homogenize the Steel pipe is used to In I nomic analysl I W rmin
distribut%on of sizes mel:)etp the high HPH is preferred among our economic a d y.S > p OdUCt COSt a5 dete ed to be
Homogenizer of fat globules to temperature (up to 85 ultrasonic and rotor- $2450/ kg fOI‘ Optlmal mternal rate Of retu 1 & CaSh ﬂOW
maximize the C) and other operation  stator homogenization
freezing effect e d Kluveromyees Considering the value of lactose-free, niche market ice cream, the
o batchwasused among  /M4r¥ians was used cost is justified through market analysis.
tmeubator €M IO other ypes o batehes oL 7 ¢
to meet energy an : S . . .
cost efficiency production = Future work would involve improving texture & taste by
Refrigeration uni¢ Ammonia used for - A hardening tunnel - Freon, cthane, and Pasteurized milk was 18t fermentation: 24 = 20% of start culture was 2" fermentation: 24  End product yielded introducing flavorings & additives. Additionally, scale-up
Heat exchanger Initial freezing step freiisif; oryoganic _agents boing - inoculated with the bacteria hrs (@ 37 °C) & inoculated to fresh milk  hrs (@ 37 °C) & 4.62% [EtOH]. Taste & expepments would take pllace before the product meets industry
Hardening Tunnel - SR WEEAE - quaity of ice ream — ammonia was chosen fo Kluyveromyces marxianus yielded .23% [EtOH] and heavy cream mix yielded 4.96% [EtOH] texture are desirable requirements and production.
1ts low toxicity
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