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CORANET STP 2015 — Phase |l
STP-2015 Project Shelf Stable Egg-Based Products Processed By Ultra High

Pressure Technology

Egg patty size for “institutional” pouches

It

Pouch net weight: & oz (170 g)
Pouch size {egg patties): 3" 6" 0.5" _

Formulation: 20% cheese

Runs: 19 4

Conditions
HPTS1: 75°C/700 MPa, 121°C, 3 min: 9 runs
HPTS2: 90°C 700 MPa, 105°C, 5 min: 10 runs
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1. HP System characterization e

Objective: y
Location of coldest point within the carrier

Materials and Methads: iy
Determine temperature distribution within the carrier with various thermocouples.

Locate pouch with two thermocouples at the coldest point in the carrier (probably carrier at the
wall). One thermocouple goes outside the pouch against the carrier wall and the other in the

center of the pouch, : 3

This should show if there are temperaturs gradients during the process.

Carrier inside diameter: 4 7 inchas {120 mm)}
Carrier length: 35.8 inches (210mm)

Neminal height per shelf: 7.8 inches (200 mm). = ’
Mumber of shelves: 4 (Each shelf will haold 2 to 3 pouches)
The sheles will oe designed to hold the gouches witn space around each pauch far circulation in the cooker. This carmier

valume needs 1o be verfied by the temperature mapping. As such. these dimensions (120 mrm dig x 910 mm Jaangy)
represent the maximum estimated produc volume of 10.3 L.

Pouches per load: 10 per load

2. Formulation verification and scale up
(WSU, NCFST, OSU, Avure)

2.1 Comparison between machines

Ohjactive:

1. To compare differences in final quality when egg patties in institutional pouches are
treated in large or small vessels
2 Evaluate the effect of one stage and twa-stage preheating method —

Experimental design : ‘

242 Factorial [preheated 75°C, preheated two stage {{1) 60°C (i) 75°C}] x [HPTS1 Avure 35 L,
HPTS1 OSU 1.5 L]
? replicates

HPTS1- 700 MPa. 105°C, 5 min using 6 oz pouches

Materials and Methods R ‘

« Egg patty type: Michael foods (46025-70018-00) 20% cheese: 3 02 _

Twao patties per pouch
Patties needed: 60 (3 oz) ‘

»  Packaging material; ALCAN {Biaxial Mylon / Adnesive { 5.0 ml EVOH/ Coextruded
Sealant); 25 pouches
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" ! = Preheating method selected: Steam / air injection at 100°C
s  HPTS processing
i s — Avure 35 L: 700 MPa, 105°C, 5 min
05U 1.5 L: 700 MPa, 105°C, 5 min
= Testing: Texture Profile Analysis, Syneresis, Color (L*, Chrome) |
*  |ocation: HPP processing: OSU, Avure. Testing, WSU '
; 2.2 Comparison between individual and institutional egg patties |
= Objectives:
1. To determine if formulation with 20% cheese is accepted by consumers after HPTS
treatment at 121°C
| N 2. Toevaluate acceptability of individual and institutional egg patties after HPTS at 105°C
and 121°C compared with conventional retorted trays (121°C)
Experimental Design
2 x 3 factorial: [1.5 oz, 6 oz] x [preheated 75°C, HPTS1, HPTSZ]
2 replicates for analytical quality tests
1 replicate for consumer panel
HPTS1- 700 MPa, 105°C, 5 min
[ = T HPTS2— 700 MPa, 121°C, 3 min
B 2-stage preheat: preheat patties up to 60°C, then apply selected preheating method -
Materials and Methods
= Egg patties type:
Michael foods (46025-70019-00) 20% cheese: 1.5 0z, 3 0z,
| For larger size, place two patties per pouch T
Patties needed for analytical testing: 60 (1.5 oz), 45 (3 0z)
=== Patties needed for consumer testing (40 panelists need 30 oz egg):
: e 1.5 oz standard (preheated): 25 patties
[ 1.6 oz cheese (preheated + HPTS2): 50 patties
i— 3 oz cheese: (preheated + HPTS1 + HPTS2): 75 (3oz)
i = Packaging material: ALCAN (Biaxial Nylon [ Adhesive [ 5.0 ml ENVOH! Coextruded
!—

Sealant): 150 pouches
=  Preheating method: Steam [ air injection at 100°C :

= Testing: time-temperature profiles, (f. jn) values, Fo
Consumer panels (40 members), texture profile analysis, color (L*, chrome},
—_— syneresis, incubation tests
= Location. HPTS processing NCFST or Avure. Sensory: WSU

Sign and date after each entry.




3. Packaging material testing (NCFST, WSU) ]

3.1 Effect of packaging material on pre-heating time and packaging integrity after
HPTS processing T

Objectives:

1. To understand how packaging materials affect preheating time —=u
2. To understand the effect of preheating on packaging materials integrity and O,
| . permeability after HPTS

Experimental Design

| 3 x 2 factorial: [retort pouch, ALCAN type, Topan]  [preheat up to B0°C, HPTS2)
3 replicates

HPTS2- 700 MPa, 121°C, 3 min
[ Materials and Methods

= Egg patty type: Michael foods (46025-70019-00) 20% cheese: 1.5 oz
Patties needed: 100 (1.5 oz)

= Packaging material:
= Retort pouch: Smurfit: 15 pouches

| ALCAN (Biaxial Nylon / Adhesive { 5.0 ml EVOH/ Coextruded Sealant): 15 pouches
Topan: 15 pouches

*  Preheating methods:
Water bath at 90°C
—— Steam / air injection at 100°C

= Testing: time-temperature profiles, (f,, j,) values, Mocon oxtran, packaging integrity (seal,
— visual)

* Location: NCFST or Avure (WSLU)

* Testing date: October

|8 3.2 Effect of residual headspace on packaging integrity after HPTS

Objectives: To understand the effect of residual headspace on packaging materials integrity and
- - Q; permeability after HPTS

Experimental Design

3 X 2 factorial: [3 headspace levels] x [contral, HPTS2)
— 3 replicates

HPTS2 — 700 MPa, 121°C, 3 min

Sign and date after each entry.
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Preheating methods:
One-stage: starting at room temperature
Two-stage: equilibrate at 60C, preheat at 75C or 80 C

=  Pressurization conditions:
HPTS1: 75°C/700 MPa, 121°C, 3 min: 9 runs
— HPTS2: 90°C 700 MPa, 105°C, 5 min: 10 runs

Mote: 10 pouches (6 0z) per cycle

4. Summary: Avure runs

Run | Preheating | HPTS | Samples Total Ref. to
et # samples
- 1 One-stage 1 2 (6oz)+ 3 (Boz TC) + 2 TC free 5 112

2 One-stage 1 2 (Boz)+ 3 (Boz TC) + 2 TC free 5 1:2

3 Two-stage 1 2(6oz)+3(BozTC)+2TCfree +2({1.50z2) | 7 § P
_ 4 Two-stage 1 2(Boz)+ 3 (Boz TC)+2TC free + 2 (1.50z) | 7 1;2; 3
S 5 Two-stage 1 2 (1.50z) + 7 (Boz) + 1 (6oz TC) 10 3

6 Two-stage 1 2{1.50z) + 7 (Goz) + 1 (Boz TC) 10 3

7 Two-stage 2 2 (1.50z) + 7 (Boz) + 1 (Boz TC) 10 3
cr=ng 8 Two-stage 2 2 (1.50z) + 7 (Boz) + 1 (Boz TC) 10 3

9 Twao-stage 1 9 (6oz) + 1 {Boz TC) 10 3

10 Two-stage 1 9 (6oz) + 1 (Boz TC) 10 3

11 Two-stage 1 9(1.50z)+1(1.50zTC) 10 3
— 12 Two-stage 1 9(1.50z)+1(1.502TC) 10 3
I 13 Two-stage 2 9 (6oz) + 1 (Boz TC) 10 3

14 Two-stage 2 9 (6oz) + 1 (Boz TC) 10 3

15 Two-stage 2 9(1.502)+1(1.502TC) 10 3
— 16 Two-stage 2 8 (1.502) + 1 (1.6 0z TC) 10 3
e - 16 Two-stage 2 B (1.5 oz, dif. packaging) + 2 (1.5 ¢z., diff. 10 1. 4

headspc.) + 2 (6oz TC) + 2 TC free
_ 18 Two-stage 2 6 (1.5 oz, dif. packaging) + 2 (1.5 oz., diff 10 1;4
headspe.) + 2 (Boz TC) + 2 TC free
19 Two-stage 2 6 (1.5 oz, dif. packaging) + Z (1.5 oz, diff. 10 1; 4

headspc.) + 2 (Boz TC) + 2 TC free

|
B

Temperature distribution studies
Comparison one-stage vs. two-stage preheating
Quality and acceptability testing
Packaging testing
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= Packaging material testing (NCFST, WSU)

E 1.1. Effect of packaging material on pre-heating time and packaging
integrity after HPTS processing =

Objectives:

— 1. To understand how packaging materials affect preheating time

E_ 2. To understand the effect of preheating on packaging materials integrity
and O; permeability after HPTS =

Experimental Design

— 3 x 2 factorial: [retort pouch, ALCAN type, Topan] x [preheat up to 90°C,
HPTS2] =
3 replicates e
HPTS2- 700 MPa, 121°C, 3 min

== Materials and methods:
Egg patty type: ===
Michael foods (46025-70019-00) 20% cheese: 1.5 oz —
Packaging material:
— MRE
B ALCAN (Biaxial Nylon / Adhesive / 5.0 m| EVOH/ Coextruded Sealant): ==
Topan: ==
Preheating methods: T
T Water bath at 80°C
— Steam / air injection at 90°C
Testing:
time-temperature profiles, (f, jn) values, Mocon oxtran, packaging integrity —
(seal (Instron), visual)
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Sample ID ALCAN
Test Type Tensile 3 —— -
™ MNumber of specimens 15 |
Geometry Rectangular
Test Date 30-Jan-06
Operator Name llona
Units Metric
Machine type 4200/4300/4400
Custorn Test Label
Data Rate (pts/sec} B.66T - —
Second Data Rate
{ptsisec) i}
A Crosshead Speed KD
(mm/min] 10
Second Speed (mm/min} 0 .
S Third Speed (mm/minj 0
Temperature (Deg F} 73
Humidity (%) 50
Sample comments .
et Series |X version £.31.01 '
Method a0
— Width Thickness | Spec gauge len | Ext. gauge len
(mm) | (mm) (mm) (mm) —
CONTROL 24.5 0.29218 110 190
= CONTROL 24.5 0.29218 110 190
i HPP 24.5 0.29218 110 190 -
[ HPP 24.5 0.29218 110 | 190 |
HPP 24.5 0.29218 110 190 [| s
= HFF 24.5 029218 110 190
| HPP 24.5 | 0.29218 110 180 B
PREHEATING 24.5 0.29218 110 190 =—p
PREHEATING 24.5 0.29218 110 190 |
F MIN WACUUM 24.5 0.29218 110 190 _
— MIN VACUUM 24.5 0.29218 110 190
MIN VACUUM 24.5 0.289218 110 190 1
MED WVACUUM 24.5 0.29218 110 180 —_—
= MED VACUUM 24.5 0.29218 110 190
— MED VACUUM 24.5 0.29218 110 190
MIN PREHEATING 24.5 0.29218 110 180 =l
MIN PREHEATING 245 0.29218 110 190 —
i MIN PREHEATING 24.5 0.29218 110 190 4
—_— MED PREHEATING 24.5 0.29218 110 190
MED PREHEATING 24.5 0.29218 110 180 =
| MED PREHEATING 24.5 0.29218 110 | 190 VIl
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- —- Sample D TOPAN — —
| Tast Type Tensile
Mumber of specimans 15
e Geometry Rectangular
—_— | Test Date 2-Feb-06
Operator Name lana
Units Metric
Machine type | 4200/4300/4400 :
e | Custom Test Label
L Data Rate (ptsfzec) B.667
Second Data Rate
i | (ptsisec) a
=== Crosshead Speed . .
(mmimin) 10
‘e Second Speed (mm/min) 0
— Third Speed (mm/min) a -
Temperature (Deg F) 73
Humidity (%) 50
i | Sample comments ]
— Series [X version 8.31.01
&= Method 50
i Width | Thickness | Spec gauge len | Ext. gauge len
—_ {mm) {mm} {mm} {rnm)
= CONTROL 24.5 0.29218 110 190 |
CONTROL 24.5 0.28218 110 190 |
= CONTROL 245 0.25218 110 190 |
— PREHEATING 24.5 0.29218 110 190 |
= | PREHEATING 245 0.29218 110 190 |
PREHEATING 24.5 0.29218 110 190 |
i HFP 245 0.25218 110 190
- — HPP 24.5 0.29218 110 1490
L7 HFP 245 0.25218 110 190 |
HFP 24.5 0.29218 110 190
= | HPP 24.5 0.29218 110 | 190 |
HPP 24.5 0.29218 110 190 |

‘ Sign and date after each entry.
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hachine ty
Custom Test Label e —

-
|— Width | Thickness Spec gauge len Ext. gauge len
| mim mm T mim
f CONTROL | 245 | 0.29218 110 | 190 | =
I‘ 0.29218 110 180 i |
o CONTROL 0.29218 110 190 |
| PREHEATING m 0.29218 110
PREHEATING 0.29218 110 190 | &

0.29218 110 180 =

CREHEATING | 245 | 020218 —mm . |

’_ PREHEATING m 110 | 190
PREHEATING 245 029218 110 | 190 .
0.29218 110 | 190 | B

— HPP 24.5 0.29218 110 190 |
L ﬂ 24.5 0.20218 110 190

[_ HPP 24.5 0.26218 110 190 i
| HPP 245 0.29218 110 190 |

HPF 245 0.29218 110 180

it s -
#————————————————————————————;
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Chemical Test of Oxygen Penetration

==

Summary 1= |
il

One of the fastest growing trends in the food packaging industry 1s the conversion from o |
glass and metal packaging materials to ones made of plastic. There are many advantages ===
in using plastic materials such as reductions in weight and cost, but the barrier properties s
of these material may be different from the conventional packaging systems, thus L
impacting the shelfostability of the product, |
|

oxidation. It is therefore important to know what = ‘Il

A major concern for many products 1s
terial is best for particular storage conditions, to know hot-spots for oxygen e _-l

packaging ma
permeation and to understand the significance this will have on the food. The NCFST has i
n in scaled packages. Selected 1

developed a test to identify hot-spots for oxygen permeatio

pouches are filled with an redox indicator dye dissolved in agar. The pouches are then . __ll
sealed to exclude air, and stored under the desired test condition. Oxygen permeation =
through the bag wall forces the dye to change from a clear, pale straw yellow color to W,
blue. Bag regions high in oxygen permeation/gram of agar-dye tum blue fastest. The ]
distribution of blue colar clearly maps the course of oxygen Ingress into the package. |

Procedure __{
i A26 dichloroindophenole solution was made according to AOAC test 43.064 for - __||
ascorbic acid (AA). ==
—
The “indophenole solution” or 1P is & blue oxidizing solution, which can oxidize I
approximately 0.016 mg per mbL of TP solution. The concentration varies due 10 @ |
rsoluble fraction of the IP dye. The solution must be titrated against an ascorbic acid =
standard solution for exact measurement of 1P concentration. However, for all but the — JI
most critical work this :s not necessary since the endpoint is simply a qualitative color —
change S
. . . |
+ Approximately. 1 mg of AA 1S added to the TP solution per mL of solution. |
e
Adding the AA reduces the IP solution causing the solution to change from blue to light ey
yellow. |
|
3. Agar (2%) 18 added to the IP solution which is taken to boiling to disperse the - II

agar and then tempered t0 ground 50°C in a water bath. R

Sign and date after each enfry.
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4, The cooled (50°C) molten agar is poured into the container to be tested and
immediately sealed to exclude air bubbles.

Excluding air bubble usually requires squeczing the package until all headspace gas 15
removed and then sealing through the 1P agar solution.

Principal

Oxygen migrating into the package oxidizes the AA. Once the AA is removed though
oxidation (to become diketogulonic acid) the IP returns o its blue color. Each ascorbic
acid requires 2 molecules of oxygen. Thercfore, the amount of oxygen can be calculated
from the amount of agar which has changed color.

Sources of Error

Several forces work against  exact
quantization. Some AA is oxidized when
agar is added with heating. Some small
bubble entrapment is almost inevitable.
These may remove some ascorbic acid
causing the solution to change more
quickly. There is always a little more
oxveen migrated through package than
indicated by the IP since all the AA ina
region must be depleted before the color
changes. Therefore, any oxygen acting
on a source of AA which has not totally
heen removed does not result in a color
change and consequently is not counted.
Samples should be stored away from
light since AA is susceptible to
degradation by UV light.

Adaptations of the Test

The [P test can also be used to compare the relative oxygen barrier of flat sheets. LFor this
test a glass (not plastic) test tube is filled to a bulging meniscus with the tempered agar
solution. A test patch of the polymer is placed over the mouth of the test tube and sealed
air-tight using an cap which has an opening on top. The tube is inverted to allow any
bubbles 1o rise to the butt end of the tube. Once the agar has solidified the tubes can be
righted if desired. Color change is observed at the polymer/IP interface.

Sign and date after each entry.




Test of Concept

s Tubes were (illed with IP solution as described immediately above, EVOH. PET, nylon, 1
OPP and LLDPE were used to cover tubes. All films were nominally 1 mil thick except
PET (1/2 mil) and OPP (0.92 mil). The ranking of oxygen permeation is well known lor
these structures and follows the pattern:

L. EVOH < nylon < PET< OPP and < LLDPE y

LLDPE changed within several hours, OPP changed within 24 hours, PET required
approximately 1 week. Neither nylon nor EVOH had changed within 2 weeks.

Sign and date after each entry.
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