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Introduction
Everyone needs to help

Current programs/syllabus in food science
Future professionals

Suggestions
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Hygilenic
Design......

b/
What’s the
Importance?
CRF Frozen Foods Expands Voluntary Recall to Include All Frozen Vegetable and

Listeria Outbreak Fruit Products Due To Possible Health Risk
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Updated tems

2 deaths
>350 Products: 42 brands
250 people layoff dby goeti
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food produced at the Pasco plant since May 2014 w

The two-page FDA inspection report includes boilerplate citations of applicable sections of the federal Food, Driny, 4 Cosmetic Act on its second page. The




1. Who is going to help us?

. Food Technologists

«  Food Scientist

. Ind. Microbiologists/Food Microbiologist
Meat Scientists

. Dairy Scientists

. R&D

. Nutritionists

. ~ood /Agricultural Engineers

What they need to

© o N o g B~ w D PE

o

kKnow:

Metallurgy / Materials
Process engineering
Safety Engineering
Production Engineering
Maintenance
Mechanical Engineering
Thermal processes
Rheology

Fluid Mechanics

Quality Assurance
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College/University |  Different Areas of Emphasis:

b * Bilosystems Engineering | Forest engineering
« Manufacturing

* Packaging Science

« Agricultural Engineering

* Bioproducts and Biosystems

« Dairy/Meat/Grains/Poultry/\Vegetables

Source: http://study.com/articles/Food_Engineering_Colleges _and _Degree Programs_How to Choose.html

a-yd ‘A1asnsyo3 oapuels)y



8% AUBURN

"

UNIVERSITY

Food and Biological Engineering

oroN
biologicat peir

ineering o«

applying «

pelleti

istration of pellet fu

al m

arage of bioanery

g and ¢

S

d

tikzatior

f biotuel palle

of sofid animal

A% Snergy

Biosystems Engineering
Samuel Ginn College of Engineering

re

effident fus

BSEN & ECEN Courses

vable En
| Eng
ed M

Plant-En
Engin g
izl Prob

ge, H

a

ndling a

BSEN 3240 Process
Engineering

BSEN

3530 Agricultural
Production and
Processing Facility
Technology

BSEN 5550
Principles of Food
Engineering

BSEN 7280 Food
Thermal Processing

a-yd ‘A1asnsyo3 oapuels)y



Food Science / Packaging
Sciences

FOOD, NUTRITION, AND
PACKAGING SCIENCES
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FDSC 4080*

Food Process Engineering 4 (3) Study
of basic enginec principles and their applica-
rion in food processing operarions. Emphasizes

the relati berween engineering principles :
fundamentals of food processing. Preg:

cience major or minor; and CH 1020 and FDSC

2140; and one of MATH 1020 or MATH 1060; and
one of PHYS 1220 or PHYS 2 or PHYS 2070.
Caoreq: FDSC 4081.

ISC 4081* Food Process Engineering Laboratory
Q (3) Noncredit laboratory o accompany FDSC
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FDSC 4300" Dairy Processir
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fluid, frozen, cultured and other dairy products.
Emphas sanitarion in a commercial food pro-
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cal aspects, processing procedures, equipm:
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and funcrional properties. Preg: BIOL 1040 and
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Agricultural and Biosystems
Engineering — F.E. Option

IOWA STATE UNIVERSITY

College of Engineering
College of Agriculture and Life Sciences

Agricultural and Biosystems Engineering

First Year (32 cr.)

Second Year (34 cr.)

Third Year (31 cr.)

Fourth Year (31 cr.)

2
3
3
3
3

Engr 101
ABE170
Math 165
Chem 167

Chem 167L

Engl 150
Lib 160

ABE 216
EM 274
Stat 305
Phys 222
Biol 212

ABE 316
ABE 363
ABE 451
EM 327
FSHN 311
FSHN 311L

ABEA415
ABE 404
ABE 480
FSHN 420
FSHN 471

Undergraduate Curriculum in Biological Systems Engineering
Food Engineering Option
2016-2017 Catalog
Total Credits 128

Semester 1 (16 cr.) Semester 2 (16 cr.)
Orientation (FS) ABE110  Experiencing BSE (S)
Graphics and Design (FS) ABE160 Engineering Problems (FS)
Calculus 1 (FSSS) Math 166 Calculus 1l (FSSS)
General Chemistry (FS) Phys 221 Classical Physics | (FSSS)
General Chemistry Lab (FS) Engl 250 WrittOral/Vis/Elec Composition (FSSS)
Crit. Think. and Comm.(FSSS)
Information Literacy (FSSS)

Semester 3 (17 cr.) Semester 4 (17 cr.)

Fund. Ag. and Biol. Engineering (F) act

Statics of Engineering (FSSS) ABE 201 Preparing for the Workplace (FS)

Engineering Stalistics (FSSS) 3 EM324 Mechanics of Materials (FSSS)

Classical Physics Il (FSSS) 4 Math 26 Differentia ations \

Principles of Biology Il (FSSS) Chem 231  Organic Chemistry (FSSS)
Chem 231L Organic Chemistry Lab (FSSS)
ME 231 Thermodynamics (FSSS)

Semester 5 (15 cr.) Semester 6 (16 cr.)
Applications and Systems Modeling (FS) 3 ABE380  Principles of BSE (S)
Electric Power and Electronics (FS) 3 =7 Mass/Transport Sequence |
Food Engineering (F) 3 Micro 302 Biology of Microorganisms (FSSS)
Mechanics of Materials Lab (FSSS) 1  Micro 302L  Microbiology lab (FSSS)
Food Chemistry (F) 3 ¥ SS&H Elective (FSSS)
Food Chemistry Lab (F) 3 2 SSE&H Eleclive (FSSS)

g s ¢ Semester 8 (17 cr.)

Ag & Biosystems Engr. Design | (FS) ABE416 Ag & Biosystems Engr. Design Il (FS)

Instrumentation for Ag and Bio Engr (F) ABE469 Grain Processing and Handling (S)

Engineering Analysis of Bio Systems (F) Heat/Mass Transport Sequence ||

Food Microbiology (F) Communication Elective (FSSS)

Food Processing (F) International Perspective Elactive (FSSS)
U. S. Diversity Elective (FSSS)

*Please check the current catalog and Schedule of Classes for most recent offerings

EM 324
Mechanics of
Materials

ABE 415 Ag &
Biosystems Eng.
design
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Food Science Program

KANSAS STATE

UNIVERSITY

Food Science Institute

Home Food Science Undergraduate Program

Students & Programs

News & Events

People

Facilities

Participating Colleges &
Departments

Food Science Core Courses (30-32 credit hours)

Must have a 2.0 GPA average. FDSCI 305
FDSCI 101 - Foundations in Food Science & Industry Credits: (1) Fundamentals of
GENAG 200 - Topics in Agriculture Credits: (0-3) College Careers Credits: (0) FOOd Processing

ntroduction to Food Science Credits: (3)

Credits: (3) GRSC 540/541
Engineering
applications for
grain/food
products
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GRSC 540 - Engineering Applications to Grain/Food Products Credits: (3)

GRSC 541 - Engineering Applications to Grain/Food Products Laboratory Credits: (1)

select one
o AS| 318 - Fundamentals of Nutrition Credits: (3]

» FNDH 132 - Basic Nutrition Credits: (3)

Select one »
)5CI 695 - Quality Assurance of Food Products Credits: (3) A

| Products Credits: (4)



Bioproducts and Biosystems

CSE Academic Advising
College of Science and Engineering

COLL[G[ OF
Scien cp&Fncmmﬂ ing

Engineering

UNIVERSITY OF MINNESOTA

Driven

to Discover

Department of Bioproducts and Biosystems Engineering

solutions.

Food engineering studer
interests and career

and

Research ~

s that ad
nd health
jutio food

entation, and

can tailor their education to their perso
Graduates will be prep
related agricultural products ind
continuing their education at the grad

law, and busir

Exiension & Quireach ~

Alumni & Friends ~

Pt

» UNIVERSITY OF MINNESOTA

BBE - Food Engineering

Freshman Year

Fall Semester

BBE 1001 BP Orientation ]

CSE 1001: 1st Yr Expenence | !
Lib Ed or Writ 1301/1401 17

Junior Year

Fall Semester

BBE 3013 Engr Prin Cell Proc
(Biol 1009, Math 1372, BioC 2011
or Chem 2301)

(LD, BBE 3013, 3043, 3012)

BBE 4402 BP Engineenng Lab |

BBE 3012 Transport Biol | (LD, Chem 2301)

(BBE 2001, 3033, Mack 2373, 2374,
Plusics 1202/

VBS 2032 General Microbi-
ology with Lab

105 Lind Hall » 207 Church Street SE
Minneapolis, MN 55455
612-624-2890 = CSEAdvising &
cse.umn,.edu

BBE Mechanical
and Structural
o Design

Electives cover other
topics:

Sophomore Year

Fall Semester

Balance in Biol Systems (Math
1372, Phys 1302, Chem 1062/66)

|E 5513

Chem 2301 Organic Chem |
(1062/66)

Engineering
Safety
FSCN 4332 Food

Fall Semest » ‘ PrOCESSII’]g
gﬁ;w:iw Proc. Cont. & Ingir, |3 O pe ra t i O n S

':  Ctient 100
Weit 1301)
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Senior Year

Department Contact Information
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Food Science Program & Biological

Systems Engineering Mech 373
Engineering
Dynamics
BSNE
Instrumentation
and Control

1 BSEN 470
Neb ka s g ] Design in
Lincoln Agricultural and
Biological
Systems
Engineeering
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Manufacturing Engineering
Technology

) MFG 331: Metals
e Processes

Program Requirements | View MAP | View Program OQutcomes

MFG 355: Plastic
2. Complete the f s Materials and

e i Processing
MFG 431: Tool Design

CE EN 203:

e, Engineering Mechanics
— Mechanic of
LT Materials
ME EN 250: Science of
| | Engineering Materials

BYU BRIGHAM YOUNG UNIVERSITY

Manufacturing Engineering Technology

About Undergraduate Graduate Accreditation Internships Donations Innovating - Travel
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7. Complete f i A
MFG 479 : Innovati _

n and Entrep
ME 5. ted Product ang
ME 76 : Integrated Product and Pro
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B.S. In Food
cience

TEXAS TECH UNIVERSITY

Department of Animal
& Food Sciences-

Frinciplas of Food Englnaaring
ure in using faad engineenng g

FDSC 3305
Principles of
Food
Engineering
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Include and reinforce the need for Hygienic design in as
many courses as you can

Topics might need to be food product-specific
Adapt available reference materials
Create new classes!
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Equipment and Process Needs
Regulations

Prevention of Deliberate
contamination

Minimum Hygienic Design
Requirements

~actory Layout Impact
Segregation

Specific Areas:

Airflow

Wall Finishes
Ceilings

Floors

Drains

Electricity supply
Piping

Lightning
Exhaust & Dust Control
Entries and Exits
Steam Production
Storage Areas

a-yd ‘A1asnsyo3 oapuels)y
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_ IANUARY 2014

Sanitary Equipment
Design Principles

CHECKLIST & GLOSSARY

AMIFoundation

UK & IRELAND
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Plant
Design

Handbook of
hygiene
S m.e

ENGINEERING for FOOD SAFETY
and SANITATION J

By L it € St ol 3 b

Antonio Loper-bomez

LGustavo V. Barbosa-Canovas
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Guide to Designing a
Small Red Meat Piant

with Two Sizes of Mo
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6 15 4 11 1 10

5 X=8 6 10 11
14 2,3,14 9 12 1 9,14
1'3 216 3,10 7 4
2 1 8
6 5,9,13 9,11,13,14 45,12 | 14 9,12,13
2,4 12,13 | 3,7 6,8 | 48
3 4 7 X=6
6 9,12,13 9,12,13,14 5 14
13,14 9 13
9 12
14 2,3,5,6,8,10 4 1,2,35,8
9,13 9,12,14
13

4,5,6,8 711 |14 2,3,5,8
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Requirement for plant “X”:

océ Steel shall be or
better...”

*It’s a designation given by the American Iron and Steel
Institute to

*““The AISI 300 series stainless steels are all variations on
the

*You know, 18% chromium, 8% nickel....
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Academia:

1. Encourage
students
subscription to
trade magazines

<
PN A

o g

y Bo Knows *
e .

%~ Mea

| ESPN's Greatest Athietsidillin.
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PACK CXPO PREVIEN WiTH PROOUCT LISTINGS »

FOOD&BEVERAGE

HImeREE=PACKAGING

PACKAGIN

,
Recovery

2012 PROCESSOR
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Pz ANTIBIOTIC-FREE PREFERREDMEALS P]Z APEEKAT PROCESS

TIPPINGPOINT LOOKSAHEAD

meatmgpl

EXPO 2015

0815 www. maslingplace. com
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Academia:

2. Encourage
students to
become members
of professional
organizations
and to participate
and volunteer In
their groups and
committees

Dairy Quality & Safety Professional
Development Group

Sanitary Equipment and Facility Design
Professional Development Group

Mission Statement: To s forum for the advancment of hygienic design
and construction of fo ng equipment and facilities.

Food Hygiene & Sanitation Professional
Development Group

ion Statement: To proviae INformation onthe Lliif“-ﬁi;!",ji_.]lHC;!J(,f N nygiene and
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Academia:
7. EncoL rage I F I Dairy Foods
' | Concerned with quality control,
students to [ei%?zgfé’;ij r;;;giforl compositional standards, product
become m_embers and process development,
of professmnal . 'TBChﬂU[U equipment and plant design,
organizations T aamei QU sanitation, sensory evaluation,

biotechnology of dairy cultures,
and development and
Implementation of marketing
strategies.

and to participate
and volunteer In
their groups and
committees
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Industry & Trade Organizations:

1. Increase access to students
2. Internship Experience

3. RFP/RFA
*  White Papers / Guides

«  Evaluation / validation of Materials (biofilm formation, cleanability)

«  Sponsor Hygienic Design Series in trade magazines / case studies

4. Support Programs / Endowed Positions
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Industry & Trade Organizations:

2. Provide scholarships for educational events

3. Follow up & request feedback / experience / current projects

a'yd ‘A1asnsayo3 oapuels)y
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Alejandro Echeverry, Ph.D
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Alejandro Echeverry, Ph.D.

E-mail: alejandro.echeverry@ttu.edu 29



