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PREFACE

The Sensory Analysis Section (SAS), Human Factors & Food Habits
Branch, Behavioral Sciences Division, Science & Advanced Technology
Directorate conducts all consumer and technological panels for all
military foods introduced at the U. S. Army Natick Research, Development
and Engineering Center. In October, 1983, a storage study known as "The
Sensory Analysis of Stored Tray Packs" began in SAS. This is a support
work unit (BB 143) whose purpose is to collect and statisticélly analyze
consumer acceptance data and provide information on the current status of

the Tray Pack products to the Food Engineering Directorate.
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INTRODUCTION

Tray Pack Rations were developed to meet the challenge of providing
hot, nutritionally adequate prepared foods to the present day and future
highly mobile soldier in combat. Research on Tray Packs started in the
early'1970’s, born out of the rapidly developing need for food
convenience. ! By the mid-1970’s working models of this design had been
produced by both Kraft, Inc., and Central States Can Company,

independently of each other. 2

Test marketing of five entrees in the Kraft container yielded high
acceptability ratings in three different food service settings - a private

3 At about the same

hospital, a university and a public school system.
time, the four U. §. military services were developing their own version
of the Tray Pack. All consumer acceptance data collected prior to this
study indicated that the great majority of Tray Pack formulated foods were

evaluated as being as acceptable or more acceptable than similar items

that were freshly prepared.4

Because the Tray Pack Rations, otherwise known as T Packs, require no
preparation other than heating in boiling water, there is a significant
savings in manpower, water and fuel. The flat configuration of the tray
creates potential for better food quality than a round metal can, since
the heat processing time required for sterility is shortened.® The T
Rations consist of a wide variety of entrees; vegetables, starches and
desserts which are heat-processed and hermetically sealed in metal

1




containers. This new technology was intended to deliver hot meals with the
Mobile Food Service Unit (MFSU) directly to troops, as well as feed
isclated groups with insulated carriers. Each container is composed of a
single food item designed to feed 12 or 18 soldiers. It fits into a

half-gize steam table and functions as both a container and server.

Since the ultimate goal was to provide soldiers with acceptable meals
that were shelf stable for 3 years at 70°F, it was essential to collect
acceptability data from consumers in order to assure the Food Engineering

Directorate that this goal was met.




EXPERIMENTAL DESIGN

Test Plan

Consumer sensory evaluations were conducted according to a test plan
dated 21 October 1983.° Objective of the study was to "evaluate the
ability of each item to meet a storage requirement of three (3) years at
70F°." The plan called for 40 (4°C), 70 (21°c), and 100°F (38°C)
controlled temperature storage of commercially produced items. At each
withdrawal from storage, one (1) can was to be removed from each of four
(4) cases of the test item. The withdrawal schedule called for evaluation
of the 40° stored items on an "as deemed necessary" basis at 24 and 36
months, the 70° items at 12, 24, and 36 months, and the 100° items at

6 and 12 months.

The test plan called for 36 coﬁsumer panelists rating samples on the
nine-point hedonic scale {Appendix A). Comments were allowed. Products
stored at each temperature were to be evaluated in quadruplicate (fouf
traycans to be withdrawn from each of four cases). Separate panels were to
be conducted for each temperature condition. Evaluations were to continue
up to the maximum storage time at each temperature, on those products
obtaining mean ratings of 5.0 or above. In the event that the mean dropped
below 5.0 at two consecutive withdrawals, a technological panel which is
composed of professional food technologists, was to decide whether to

reformulate or continue testing the product.




In addition to the requirements stated in the test plan, at the
request of the project leader, a group of three food technologists,
previously trained in flavor profiling, reviewed all initially tested
products for salient sensory characteristics. The technologists
responsible for development also attended these sessions to answer
development, formulation and processing gquestions. Prestorage
descriptions were developed for the general categories of appearance,
odor, flavor, and texture (Appendix B). Following testing of the same
items withdrawn from storage, printouts of voluntary consumer panel
comments were examined for evidence of sensory changes, particularly
development of off characteristics, from the original descriptions. A
sample of such printouts is in Appendix C. Changes from the original
chdracteristics, if any, after each storage interval were recorded for

later incorporation into a manual for inspection purposes.

Additional traycans of each product were held for microbioclogical

and/or chemical analysis in the event that food deterioration was observed

or on an "as needed" basis. Proximate, mineral, vitamin, and fatty acid
analyses were conducted on the initial samples only. Beginning in late
1983 as procurement and production of the items was completed, initial

testing and storage of the 56 products (Appendix D) evaluated in this

study commenced. On average, from 6 to 10 items were evaluated per month.




Heating and Serving Samples

The four traycans required for each test were heated simultaneously
for 15-45 minutes in boiling water depending on the item. Center
temperature of heated cans was 160-165°. Heating was accomplished in a
10 gallon cylindrical aluminum pot fitted with a specially constructed,
welded rod holder. Traycans were inserted vertically into the holder and
immersed in the water. The holder facilitated water contact on all sides
of the cans. Solid pack items without sauces or gravies, e.g., rice, were
heated for 55 minutes. After heating, cans were opened with an Edlund No.l
bayonet-type can opener equipped with an enlarged base to support a
rectangular container. Care was required in opening bulging heated cans to
avoid scalding injury. Heated opened traycans were transferred to a
waterbath in Natick’s Sensory Analysis Section Laboratory where they were
held at 160° during the serving period, typically one hour. Samples were
served one at a time through ports connecting the food preparation/holding

area to panelists seated in individual booths.

Selection of Panelists

Consumer panelists were selected from a random listing of 500
employees of the U.S. Army Natick RD&E Center. These individuals had
previously volunteered their interest in sensory tests and had no previous
training other than in the use of the test method. They were contacted by

telephone on the day of an evaluation.




Data Collection

Most of the initial evaluations, starting in 1983, were conducted
using paper forms, i.e., the hedonic-scale printed on a computer card and
instructions posted in the individual testing booths. Later evaluations
(1985) were conducted with a computer aided sensory evaluation system.7
The system eliminated paper forms and performed all the following
functions of the test design previously done manually or in a semiw=
automated mode: random listing of the panel roster, display of test
instructions, randomization of sample order, presentation of the hedonic
scale with associated scores for verbal scale categories as well as space
for typed comments, timed 20-second intervals between sample
presentations, storage of scores and comments, computation of the analysis
of variance with post-hoc Newman-Keuls test for differences between mean
scores, and a printout of the analyzed data and comments. Each of nine
test booths was equipped with a video display terminal on which
instructions and interview questions were displayed and a keyboard for
entering the interactive responses. To determine the statistical
significance of storage time/temperature effects, it was necessary to
reenter all raw data into a personal computer (PC) data entry program for

analysis with a PC statistical package because data were collected using

two modes during the study.




RESULTS

Data from the 70°F and the 100°F storage temperature conditions
were analyzed separately using two-way analysis of variance. The
ANOVA’s tested the effects of Tray Pack sample and time in storage on
Tray Pack acceptability. Acceptability was measured with the hedonic

rating scale described previously.

Taste test sessions were held at 0, 12, 24, and 36 months in the
70°F condition, and at 0, 6, and 12 months in the 100°F degree
condition. During each session, subjects tasted four samples of one
Tray Pack item. These samples were pulled from the same packaging
lot. Although it was unlikely that significant differences would be
found among samples from the same lot, package identification was
included as a variable in the analyses. In the following summary,
the effects of sample lot will not be mentioned unless the results

were significant.

In addition, two-way ANOVA’s were conducted to test the effects
of storage temperature and Tray Pack sample on food acceptability at
12 months of storage. Twelve months was the time at which Tray Packs

from both temperature conditions were tested.

student-Newman-Keuls multiple comparisons were computed post hoc

when F ratios significant at p<s05 were found.




The results of the analyses are presented by food category, one
product at a time. Tables of descriptive statistics and bar graphs
follow each of the individual category listings. Bar graphs are also

included at the end of each section.

i. POULTRY

Chicken A La King

At 70°F, the effect of time on acceptability failed to meet
statistical significance (F(3,429)=2.55, p<.055). However, post hoc
tests revealed that there were no differences among ratings at any of

the four test times.

There were no other significant findings with this Tray Pack

item.

Chicken Slices with Gravy

The effect of time on taste ratings was significant at 70°F
(F(3,572)=5.87, p<.001). The mean initial rating (x=6.4811.53) was
significantly higher than the mean rating at 12 months (x=5.91%1.78)
and 36 months (x=5.86t1.69). Ratings at 24 months (x=6.41%1.45) were

alsc significantly higher than those at 12 and 36 months.




At 100°F, the effect of time on acceptability was also
significant (F(2,424)=3.83, p<.022). Mean ratings decreased
significantly over time from x=6.48(%+1.53) at O months, to

®¥=5.96(%1.84) at 12 months.

Storage temperature did not have a significant influence on

acceptability ratings at 12 months.

Chicken Stew

At 70°F, mean ratings for Tray Pack acceptability did not differ

significantly over time.

There was a significant effect of time on sample ratings in the
100°F condition (F(2,444)=3.47, p<.032). Tests showed that ratings
decreased significantly from 6 months (x=7.14%1.31) to 12 months

(x=6.72+1.42) .

At 12 months, Tray Packs stored at 70°F were more acceptable than
those stored at 100°F (F(1,296)=4.50, p<.035). The mean rating of
acceptability for the 70°F Tray Packs (x=7.0411.23) was higher than

the one for the 100°F Tray Packs (x=6.7211.42).

Chicken Breast With Gravy

The effect of time on acceptability was significant in the 70°F
condition (F(3,596)=5.54, p<.001). Mean acceptability ratings

9




decreased significantly from initial measurement (x=7.00%1.32) to 12
months (x=6.43%1.58) and from initial measurement to 24 months

(x=6.45%1.30).

There was no effect of time on acceptability at 100°F.

At 12 months, there was a significant effect of temperature on
acceptability (F(1,296)=13.96, p<.0001) such that mean ratings were
higher in the 100°F condition (x=7.02%1.12) than they were in the

70°F condition (x=6.43%1.58).
Chicken and Noodles

The effect of time on Tray Pack taste ratings was highly
significant in the 70°F storage condition (F(3,584)=6.28, p<.0001).
There were significant increases in ratingé from 0 months
(x=6.57+1.45) to 24 months (x=7.01%1.18) and from 0 to 36 months
(x=7.03%1.26). There were also significant increases from 12 months

(x=6.50+1.54) to both 24 and 36 months.

The effect of time was also highly significant in the 100°F
condition (F(2,444)=9.99, p<.0001). The rating of the entree was
highest at '6 months (x=7.12%#1.21) and differed significantly from

ratings at 0 months (x=6.57%1.45) and 12 months (x=6.43t1.53).

10




Acceptability was not influenced by temperature at 12 months of

measurement.

Chicken Cacciatore

The effect of time on acceptability for the 70°F Tray Packs was
significant such that F(3,592)=4.57 (p<.004). The lowest rating of
the Tray Pack was at 12 months {x=6.7811.41}. This mean differed at
the p<.05 level from ratings at 0 months (x=7.16%1.20) and at 24

months (x=7.26t1.01).

At 100°F, Tray Pack acceptability was also significantly
influenced by time (F(2,448)=3.56, p<.02%). Post hoc tests showed
that initial ratings (x=7.16+1.20) were higher than those at 12

months (x=6.78%1.26).

There was no effect of temperature on Tray Pack acceptability at

12 months.

Turkey Slices

There were no significant results with this Tray Pack.

1i



TABLE 1

POULTRY HEDONIC RATINGS BY STORAGE TIME AND TEMPERATURE

Storage/Temp.

0 mo

6 mo
100°F

12 mo
J0°F
12 mo
100°F
24 mo
70°F

36 mo
70°F

el = M Ed AT EOOD
= N W T s 0 W

INITIAL

FIGURE 1: POULTRY HEDONIC RATINGS
BY STORAGE TIME AND TEMPERATURE

»* SCALE: 1 TO 9

6

A. Chicken a la King

Mean Ratings” Standard Dev. N

6.79 1.43 108
6.96 1.41 108
7.03 1.18 i %5
6.71 1.56 114
6.72 1.43 108
7 215 1.23 114

f. CHICKEN A LA KING

12 4 6

MONTHS
78 DEGREES

{ 188 DEGREES
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B.

Storage/Temp.

0 mo

6 mo
100°F

iz mo
70°F

12 mo
100°F

24 mo
7JO°F

36 mo
70°F

4

e =R EOOD
= N W oA ot o N D

INTTIAL

FIGURE 1: POULTRY HEDONIC RATINGS
BY STORAGE TIME AND TEMPERATURE

#* SCALE: 1 TO 9

Chicken Slices with Gravy

TABLE 1 (con’d)

Mean Ratings*

6.48

6.27

5.91

5.96

6.41

5.86

Standard Dev. N

1.+H3 144
1.40 144
1.78 144
1.84 148
1.45 152
1.69 148

B. CHICKEN SLICES WITH GRAVY

12

MONTHS

13

777

4

7?8 DEGREES

1 188 DEGREES




Storage/Temp.

0 mo

6 mo
100°F

12 mo
70°F
12 mo
100°F
24 mo
70°F

36 mo
70°F

e tt=mEd - EHOOD
== AN OW s N o 1 @ W

INITIAL

FIGURE 1: POULTRY HEDONIC RATINGS
BY STORAGE TIHME AND TEMPERATURE

# SCALE: 1 T0 S

6

TABLE 1 (con’d)

C. Chicken Stew

Mean Ratings” Standard Dev. N

6.92 1.50 152
7.14 .31 152
7.04 1.23 152
6.72 1.42 152
7.19 1.07 152
7.07 .91 152

C. CHICKEN STEUW

M7/

12

MONTHS

T

4

7

6

79 DEGREES

77| 188 DEGREES




TABLE 1 (con’d)

D. Chicken Breast with Gravy

Storage/Tenmp. Mean Ratings* Standard Dev. N
0 mo 7.00 1.32 152
6 mo 6.79 1.21 144
100°F
12 mo 6.43 1.58 152
TO0°F
12 mo 7.02 1.12 152
100°F
24 mo 6.45 1. 23 152
70°F
36 mo 6.76 1.47 156
FO0°F
b B D. CHICKEN BREAST WITH GRAVY

A g4

C

C7+

E

P67

T

A >

B

" 4

L 31

1

T 21

!"' i

1 4

INITIAL 6 36

HONTHS

FIGURE 1: POULTRY HEDONIC RATINGS 708 DEGHEES
BY STORAGE TIME AND TEMPERATURE
188 DEGREES

» SCALE: 1 TO 9

Fe
o
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Storade/Temp.

0 mo

6 mo
100°F

12 mo
70°F
12 me
100°F
24 mo
70°F

316 mo
70°F

+—i

e = T mE DYl OO0
[ECR ST T N SN J o N - 1 R B = = B <

H

INI

= SCALE:

TIAL

FIGURE 1: POULTRY HEDONIC RATINGS
BY STORAGE TIME AMD TEMPERATURE

1708

6

TABLE 1 (con’d)

E. Chicken & Noodles

Mean Ratings* Standard Dev.
6.57 1.45
¥ a2 1.21
6.50 1.54
6.43 1. 53
7.01 1.18
7.03 l1.26

E. CHICKEN & MOGDLES

152

152

144

152

152

1Z 4

b

HONTHS

79 DEGREES

77 198 DEGREES
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TABLE 1 {con’d)

F. Chicken Cacciatore

Storage/Temp. Mean Ratings” Standard Dev. N
0 mo 7.16 1.20 152
6 mo 7.03 1.37 148
100°F

12 mo 6.78 1.41 156
70°F

iz mo 6.78 1.26 160
160°F

24 mo 7.26 1.01 148
J0°F

36 mo 6.98 1.24 152
70°F

F. CHICKEN CACCIATORE

T E AT EOOD
[T S B % T SR 4« S = R B < * H ¥ =

N

INITIAL 6

7

4 36

MONTHS

@ DEGREES
FIGURE 1: POULTRY HEDONIC RQTIHES N
BY STORAGE TIME AND TEMPERATURE 7l 188 DEGREES

#» SCALE: 1 TO S
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TABLE 1 (con’d)

G. Turkey Slices

Storage/Temp. Mean Ratings* Standard Dev. N
0 mo 6.49 1.32 144
6 mo 6.55 1.61 152
100°F

12 mo 6G.51 1.49 144
70°F

12 mo 6.25 1.74 152
100°F

24 mo 6.34 1.44 152
70°F

36 mo 6.19 1.57 148
70°F

G. TURKEY SLICES

- TtmEd AT ERO0
=N W s Ny =1 O W

7

6

N4

INITIAL 6 12 4

MONTHS

FIGURE 1: POULTRY HEDONIC RATINGS 78 DEGREES
BY STORAGE TIME AMD TEMPERATURE -

186 DEGREES

#* SCALZ: 1 TG S
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2. BEEF PRODUCTS

RBeef Stew

There were no significant findings with this Tray Pack.

Beef with BBQ Sauce

In the 70°F condition, the acceptability of this product was
significantly affected by time in storage (F(3,568)=7.77,p<.0001).
Post hoc tests showed that the mean rating at 36 months (x=5.91+1.70)
was significantly lower than ratings at 0 months (x=6.3711.40), 12

months (x=6.61%1.55), and 24 months (x=6.7411.64).

There was no effect of time on Tray Pack acceptability in the

100°F condition.

At 12 months of testing, the effect of temperature on
acceptability was significant at p<.014 (F(1,280)=6.16). Subjects
rated the Tray Packs stored at 70°F higher (x=6.61+1.55) than those

stored at 100°F (x=6.14%1.66}.

Roast Beef in Gravy

There were no significant findings with this Tray Pack.

19




Beef Pepper Steak

Time had a significant effect on Tray Pack acceptability in the
70°F condition (F(3,564)=4.97, p<.002). Mean acceptability ratings
at 24 months (x=7.07+1.55) were significantly higher than those at 0
months (x=6.58%1.41), 12 months (x=6.44%+1.57), and 36 months

(x=6.73+1.26) .

There was no influence of time on acceptability with the Tray

Packs stored in 100°F.

At 12 months of storage, no difference was found between mean

acceptability ratings at 70°F and 100°F,

Meatlcocaf in Gravy

At 70°F, time did not have an effect on acceptability of this

Tray Pack.

The effect of time was significant at 100°F (F(2,424)=7.18,
p<.001). Taste testers rated the Tray Pack higher initially
(x=6.69+t1.43) than they did at 6 months (x=6.00%1.71) and at 12

months (x=6.3011.49}.

There was no effect of storage temperature on acceptability at 12

months.

20




Creamed Ground Beef

The effect of time was significant in the 70°F condition
(F(3,568)=3.42, p<.017). Initial ratings were lowest (x=5.9211.62)

and differed significantly from ratings at all other times.

There was no effect of time on ratings of this Tray Pack at

100°F.

At 12 months, mean ratings were higher in the 70°F condition
(x=6.29%1.67) than they were in the 100°F condition (x=5.74+1.66}.

This difference was significant at p<.006 (F(1,284)=7.81}.

Swedish Meatballs

Time had an effect on mean ratings of acceptability in both the
70°F and 100°F conditions. At 70°F, this effect was significant such
that F(3,592)=4.52 (p<.004). Initial ratings (x=6.95%1.28) were

significantly higher than all other ratings.

At 100°F, the effect of time was significant (F(2,444)=8.63,
p<.0001). Ratings were significantly higher at 0 months
(x=6.95+1.28) than at 6 months (x=6.36t1.47) and at 12 months

(x=6.25%1.86) .

There was no difference between the mean ratings at 70°F and
100°F after 12 months of storage.
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Stuffed Peppers

The effect of time on acceptability was not significant in the

70°F condition.

At 100°F, the effect of time was highly significant
(F(2,400)=9.83, p<.0001). Post hoc tests showed that initial ratings
{(x=7.02+1.16) were higher than ratings at 6 months (x=6.34%1.55) and

12 months (x=6.56%1.19).

Tray Pack acceptability was not affected by storage temperature

at 12 months.

Beef with Carrots

Time had a significant influence on ratings of the Tray Packs
stored at 70°F (F(3,580)=5.91, p<.00l1). Ratings at i2 months
(x=6.29+1.56) were sidgnificantly lower than those at all other

times.

At 100°F, time also affected acceptability ratings
(F(2,436)=5.40, p<.005). The Tray Pack was rated highest initially
(x=6.73+1.39) and this mean differed significantly from means at 6

months (x=6.24+1.64) and 12 months (x=6.20%1.64).

Tray Pack acceptability was not affected by temperature after 12
months of storage.
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Chili Con_Carne

At 70°F storage, there was a highly significant effect of time on
Tray Pack acceptability (F(3,592)=8.3, p<.0001). Acceptability
ratings at 0 months (x=6.4411.53) and 12 months (x=6.52%1.67) each
were significantly lower than ratings at 24 months (x=7.10%1.07) and

36 months (x=6.99%1.30).

There was a highly significant effect of time in the 100°F
condition as well (F(2,436)=9.43, p<.0001). Acceptability ratings
were significantly higher at 6 months (x=7.16+1.51) than they were at

0 months (x=6.44%1.53) and 12 months (x=6.76%1.26).

There was no difference between ratings of the 70°F and 100°F

Tray Pack at 12 months.

Beef Tips with Gravy

At 70°F, the effect of time on Tray Pack acceptability was
significant at p<.006 (F(3,588)=4.20). Ratings at 24 months

(x=6.39+1.48) were significantly lower than all other ratings.

At 100°F, time had a highly significant effect on acceptability
(F(2,436)=9.08, p<.0001). Tray Pack acceptability decreased over
time such that ratings at 12 months (x=6.28%1.40) were significantly
lower than those at 0 months (x=6.92+1.27) and 6 months
(x=6.6911.23).
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Tray Packs stored at 70°F were more acceptable (x=6.8011.54)
after 12 months of storage than those stored at 100°F (x=6.2811.40).

This effect was significant such that F(1,292)=92.21 (p<.003).

Spaghetti and Meatballs

At 70°F, time had a significant effect on acceptability ratings
(F(3,593)=3.91, p<.009). Mean ratings at 36 months (x=6.41%1.51)

were significantly lower than those at 12 months (x=6.8411.02) and 24
months (x=6.8411.02).

At 100°F, there was no effect of time on ratings.

After 12 months of storage, ratings were not influenced by

storage temperature.

Macaroni and Beef

The effect of time on acceptability of this Tray Pack was highly
significant - in the 70°F storage condition (F(3,588)=7.49, §<.0001).
Ratings followed an inverted ‘U’ pattern such that ratings at 0 and
36 months were each significantly lower than ratings at 12 and 24

nonths.

In the 100°F condition, there was no effect of time on

acceptability.
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At the 12 month taste test, subjects rated the 70°F Tray Pack
samples significantly higher (x=6.89%1.19) than they rated the 100°F

samples (x=6.15%1.59). This effect was significant such that

F(1,296)=20.57 (p<.0001).

Beef Swiss Steak

At 70°F, temperature had a significant effect on acceptability
ratings (F(3,580)=5.20, p<.002). The lowest rating was at 12 months

(%x=5.64+1.96) and differed significantly from ratings at 24 and 36

months.

At 100°F, the effect of temperature was significant such that
(F(2,440)=8.73, p<.0001). Tray Pack acceptability was again lowest

at 12 months (x=5.41%1.83) and was significantly different from mean

acceptability at 0 and 6 months.

There was no effect of temperature on acceptability at the 12

month taste test.

Meatballs and Cabbadge

The effect of time on acceptability ratings of the Tray Packs was

significant under 70°F storage conditions (F(3,580)=9.45, p<.0001) .

At 100°F, time did not have an effect on acceptability of the

product.
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There was no difference between the mean ratings of the 70°F and

100°F Tray Packs at 12 months.
Frankfurters in Brine
Time did not have an effect on acceptability at 70°F.

At 100°F, the effect of time was significant (F(2,444)=3.17,
p<.043) such that initial ratings (x=4.69%1.91) were significantly

lower than ratings at 12 months (x=5.20%1.71).

There was no effect of temperature on acceptability ratings

during the 12 month taste test.

Lasagna

In both temperature conditions, there was a significant effect of
time on ratings of the Tray Pack samples. At 70°F, the effect was
significant such that F(3,560)=6.46 (p<.0001). Acceptability

increased over time.

At 100°F, acceptability decreased over time (F(2,420)=3.05,
p<.048). Ratings at 12 months (x=5.99%1.53) were significantly lower

than those at 0 months (x=6.35%1.41) and 6 months (x=6.33%1.24}.

After 12 months of storage, ratings for the Tray Pack samples
stored in 70°F were significantly higher (x=6.54%1.29) than those
stored in 100°F (x=5.99%1.53). This was significant such that

F(1,280)=10.87 (p<.001). "




TABLE 2
BEEF HEDONIC RATINGS BY STORAGE TIME AND TEMPERATURE

A. Beef Stew

Storage/Tenp. Mean Ratings* Standard Dev. N
0 mo 6.94 1.05 144
6 mo 6.66 1.24 136
100°F

12 mo 6.84 1 .28 144
70°F

12 mo 6.74 1.40 144
100°F

24 mo 6.66 1.22 52
70°F

326 mo 6,90 1.34 152
70°F
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Storage/Temp.

0 mo

6 mo
100°F

12 mo
7J0°F

12 mo
100°F

24 mo
7JO°F

36 mo
7JO°F
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TABLE 2 (con’d)

H=P=mEdDaYEOOD
[ R o 5 - S B « A == R =

B. Beef in BBO Sauce
Mean Ratinqs* Standard Dev. N
6.37 1.40 144
6.1b 1%, 3%, 144
6.61 1.55 144
6.14 1466 144
6.74 1.64 144
5.91 1.70 152
B. BEEF IN BBQ SAUCE
§g§
N
INITIAL 6 24 36

FIGURE 2: BEEF HEDCNIC RATINGS BY
STORAGE TIME AMD TEMPERATURE

#» SCALE: 1 T0 9
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TABLE 2 (con’d)

C. Roast Beef in Gravy

Storage/Temp. Mean Ratinqs* Standard Dev. N
0 mo 5.99 179 160
6 mo 6.16 1.69 144
100°F
12 mo 6.35H 1.63 144
70°F
12 mo 6.20 1.68 144
100°F
24 mo 6.20 L5 iL52
70°F
36 mo 6.08 1.49 148
70°F
97 C. ROAST BEEF IN GRAVY
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Storage/Tenmp.
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TABLE 2 (con’d)

Beef Pepper Steak

Mean Ratinqs*

6.

6.

58

52

.44

s D18

.07

<73

D. BEEF PEPPER STEAK

Standard Dev. N

1.41 144
1.28 144
157 144
1.66 144
355 144
1.26 148
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TABLE 2 (con’d)
E. Meatloaf in Gravy
Storage/Temp. Mean Ratings* Standard Dev. N
0 mo 6.69 143 144
6 Mo 6.00 1.71 144
100°F
12 mo 6.36 1.57 152
70°F
12 mo 6.30 1.49 148
100°F
24 mo 6.50 1.37 152
F0°F
36 WMo 6.49 1.28 148
70°F
9 E. MEATLOAF IN GRAUVY
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TABLE 2 (con’d)

F. Creamed Ground Beef

Storage/Temp. Mean Ratings* Standard Dev. N
0 mo 5.92 1.62 144
6 mo 5,99 1.59 144
100°F

12 mo 6.29 1.67 140
70°F

12 mo 5.74 1.66 152
100°F

24 mo 6.47 1.30 148
70°F

36 mo ) 6.27 1.36 152
70°F
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Storage/Temp.

0 mo
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TABLE 2 (con’d)

Swedish Meatballs

Standard Dev

6.95

6.36

6.57

1.28

1.47
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TABLE 2 (con’d)

H. Stuffed Peppers

Storage/Temp. Mean Ratings* Standard Dev. N
0 mo 7.02 1% 16 144
6 mo 6.34 1.55 144
100°F

12 mo 6.84 1.45 152
70°F

12 mo 6.56 1.19 124
100°F

24 mo 6.59 1.54 152
70°F

36 mo 6.82 119 148
70°F
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TABLE 2 (con’d)

I. Beef with Carrots

Storage/Temp. Mean Ratings* Standard Dev. N

0 mo 6.73 1.39 152
6 mo 6.24 1.64 144
100°F

12 mo 6.29 1.56 148
70°F

12 mo 6.20 1.64 11582,
100°F

24 mo 6.97 1.40 152
70°F

36 mo 6.71 1.29 144
70°F

I. BEEF WITH CARROTS
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Storage/Tenp.

J.

Mean Ratinqs*

TABLE 2 (con’d)

Chili Con Carne

Standard Dev. N

0 mo 6.44 1.53 152
6 mo %116 1.51 152
100°F
12 mo 6.52 1.67 152
70°F
12 mo 6.76 1.26 144
100°F
24 mo 7.10 50 152
70°F
36 mo 6.99 1.30 152
70°F
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TABLE 2 (con’d)

K. Beef Tips with Gravy

Mean Ratingg*

6.92

6.69

6.80

6.28

Standard Dev. N

1.27 152
1423 148
1.54 152
1.40 148
1.48 152
1.20 148
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TABLE 2 (con’d)

L. Spaghetti & Meatballs

Storage/Temp. Mean Ratinqs* Standard Dev. N
0 mo 6.64 1.45 152
6 mo 6.54 131 140
100°F
12 mo 6.84 1.02 152
JO°F i
12 mo 6.84 .97 152
100°F
24 mo 6.84 1.02 152
70°F
36 mo 6.41 1.51 152
JO°F
97 L. SPAGHETTI & MEATBALLS
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TABLE 2 (con’d)

Macaroni and

Mean Ratings*

6.40

6.31

6.89

Beef
Standard Dev. N
1.31 148
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1.59 is52
1.26 152
1wl 6 152
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TABLE 2 (con’d)

N. Beef Swiss Steak

Storage/Temp. Mean Ratings* Standard Dev. N

0 mo 5.95 1.59 152
6 mo 6.18 1.45 152
100°F '

12 wo 5.64 1.96 152
T0°F

12 mo 5.41 il ;B8 148
100° T

24 mo 6.20 1.50 152
70°F

36 mo 6.31 1.22 140
70°F
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TABLE 2 (con’d)

Meatballs and Cabbage
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TABLE 2 (con’d)

P. Frankfurters in Brine

Storage/Tenp. Mean Ratings* Standard Dev. N

0 mo 4.69 1.91 144
6 mo 5.09 1.76 160
100°F

12 mo 5.24 2.01 152
70°F

12 mo 5.20 1.71 152
100°F

24 mo 5.02 1.82 152
70°F

36 mo 5.09 1.60 152
JO0°F
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TABLE 2 (con’d)

Q. Lasagna

Mean Ratings* Standard Dev.
6.35 1.41

6.33 1.24

.54 1.29

5.99 1.53

.88 1.32

6.89 .92
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3. PORK PRODUCTS

Pork Slices with Gravy

F-tests showed no significant effect of time on the acceptability

of these Tray Packs stored at 70°F.

At 100°F, time did have a significant effect on acceptability
(F(2,416)=4.81, p<.009). Post hoc tests revealed a significant
decrease from the mean acceptability rating at 6 months (x=6.57%1.42)

to the one at 12 months (x=5.94%1.72).

At 12 months, tests showed that temperature had a significant
effect on acceptability (F(1,280)=9.41, p<.002). The mean rating of
the 70°F Tray Packs was significantly higher (x=6.53%1.47) than the

mean rating of the 100°F Tray Packs (x=5.94+1.72).
Canadian Bacon
At 70°F, the effect of time on acceptability was not significant.
At 100°F, the effect of time was significant (F(2,420)=7.03,
p<.001). Post hoc tests showed that the initial mean (x=6.88%1.42)

was significantly higher than the 6 month (x=6.46%1.56) and 12 month

means (x=6.22+1.52).
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At 12 months, F-tests showed that temperature had a significant
effect on ratings (F(1,280)=19.69, p<.0001). The mean rating of the
Tray Packs stored at 70°F (x=6.94%1.23) was significantly higher than

the mean of those stored at 100°F (x=6.22%1.52).
Ham Slices

At 70°F, there was a significant main effect of time on
acceptability (F(3,580)=2.94, p<.033). The mean rating at 0 months
(x=6.84+1.41) was significantly higher than the one at 24 months

(x=6.35+1.51).

Time also had a significant effect on the ratings of Tray Packs
stored at 100°F (F(2,428)=3.99, p<.019). The initial mean
(6.84%1.41) was significantly higher than the 6 month (6.43%1.53) and

i2 month (6.43%1.37) means.

At 12 months, temperature did not have a significant effect on

the acceptability of this Tray Pack.

Pork Sausage Links

With the Tray Packs stored at 70°F, tests showed that time had a

significant effect on ratings (F(3,584)=8.36, p<.0001).

Time did not have a significant effect on the acceptability of
the Tray Packs stored at 100°F.
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At 12 months, storage temperature did not significantly affect
ratings of this Tray Pack.

Pork with BBQ Sauce

This product was developed late so that it has completed only

the 24 month storage withdrawal. Up to 24 months, there was a

significant effect of time on acceptability (F(2,440)=6.25, p<.002)

at 70°F. Ratings were significantly higher at 24 months

(¥x=7.14%1.39) than they were at both 0 and 12 months.

There was no other significant finding with this Tray Pack.
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TABLE 3

PORK HEDONIC RATINGS BY STORAGE TIME AND TEMPERATURE

Storage/Temp.

¢ mo

6 mo
100°F

12 mo
J0°F
12 mo
100°F
24 mo
70°F

36 mo
70°F
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Pork Slices with Gravy

N *
Mean Ratings

6.28

6.57

Standard Dev. N

1.91 144
1.42 140
1.47 144
1.72 144
1.82 132
1.71 144
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TABLE 3 (con’d)

B. Canadian_ Bacon

Storage/Temp. Mean Ratings* Standard Dev. N
0 mo 6.88 1.42 144
6 Mo 6.46 1.56 144
100°F
12 mo 6.94 1.23 144
7JO°F
12 mo 6.22 1.52 144
100°F
24 mo 6.70 1.33 148
70°F
36 mo 6.95 1.48 152
70°F
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Storage/Temp.

0 mo

6 mo
100°F

12 mo
JO°F

12 mo
100°F

24 mo
70°F

36 mo
70°F
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TABLE 3 (con’d)

Ex

Ham Slices

Mean Ratingg*

6.84

6.43

6

Standard Dev. N

1.41 160
1.53 136
1.34 144
1.37 144
1.51 148
1.49 144
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TABLE 3 (con'd)

D. Pork Sausage Links

Storage/Temp. Mean Ratinqs* Standard Dev. N

0 mo 6.22 1.4¢9 144
6 mo 5.92 1.76 144
100°F

12 mo 5.79 1.91 152
70°F

12 mo 5.76 1.7 140
100°F

24 mo 5% 57 1.79 152
7J0°F

36 mo 6.45 1.50 152
70°F

D. PORK SAUSAGE LINKS
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TABLE 3 (con‘d)

E. Pork with BBO Sauce
Storage/Tenp. Mean Ratings* Standard Dev. N
0 mo 6.89 1.39 148
& mo 6.97 1.18 152
100°F
12 mo 6.55 1.53 152
70°F
12 meoe 6.72 1.51 148
100°F
24 mo 7.14 1.39 152
7JO0°F
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4. VEGETABLE PRODUCTS

Mixed Vegetables

There was no effect of time on acceptability at 70°F.

At 100°F, time did have a significant effect on acceptability
ratings (F(2,420)=3.98, p<.019). Ratings decreased significantly
from 0 months (x=5.85%1.99) to 6 months (x=5.3+1.77), then increased

significantly back to x=5.78(%+1.61) at 12 months.

At 12 months, storage temperature had nc significant effect on

acceptance ratings.

Peas & Mushrooms

Time had a significant effect on the acceptability rating of Tray
Packs stored both at 70°F (F(3,580)=2.89, p<.035) and at 100°F
(F(2,428)=4.70, p<.01). With the 70°F stored packs, the 36 month
rating (x=6.07+1.85) was significantly lower than the 12 month rating

(x=6.53+1.57).
With the 100°F stored packs, the 6 month rating (x=6.57%1.32) was
significantly higher than both the initial rating (x=6.13%+1.64) and

the 12 month rating (x=6.05%1.66).
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At 12 months, storage temperature showed a significant effect on
acceptability ratings (F(1,288)=6.44, p<.012). The mean rating of
the Tray Packs stored at 70°F was significantly higher (x=6.53+1.57)

than that of the packs stored at 100°F (x=6.05%1.66).

Whole Kernel Corn

In the 70°F storage condition, acceptability was significantly
affected by time (F(3,580)=3.27, p<.021) such that at 12 months the
mean rating (x=6.64%1.32) was significantly higher than the rating at

0 months (x=6.25%1.3) and 36 months (x=6.20£1.29).

Time also had a significant effect on ratings of the 100°F stored
Tray Packs (F(2,428)=3.67, p<.026). Ratings dropped significantly
from 0 months (x=6.25%1.30) to 6 months (x=5.86t1.70), then increased

significantly at 12 months to x=6.29(%l1.41).

Storage temperature had a significant effect on ratings at 12
months (F(1,296)=5.10, p<.025). The Tray Packs that had been stored
at 70°F (x=6.64+1.32) were rated significantly higher than those

stored at 100°F (x=6.29%1.41).

Glazed Carrots

Time had a significant effect on the ratings of Tray Packs stored
at both temperature levels. At 70°F, ANOVA’s showed that
F(3,588)=8.82 (p<.0001) and 100°F, F(2,444)=9.14 (p<.0001).
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At 70°F, the 12 month mean acceptability rating (x=5.54*1.,8) was
significantly lower than all other means. At 100°F, the 12 month
rating (x=5.41t1.84) was also significantly lower than both of the

other means.

At 12 months, storage temperature did not show any significant

effect on ratings.

Sliced Carrots

Time had a significant effect on the acceptability of this Tray
Pack at both 70°F (F(3,580)=3.11, p<.026) and 100°F (F(2,428)=14.31,
p<.0001). At 70°F, the acceptability rating at 12 months
(x=5.19%1.91) was significantly higher than the rating at 24 months

(x=4,59%1.75) .

At 100°F, the 12 month rating (x=3.98%1.57) was significantly

lower than the means at both 0 and 6 months.

At 12 months, tests showed that temperature had a significant
effect on acceptability ratings (F(1,296)=35.96, p<.0001l). The mean
of the 70°F stored packs was significantly higher than the mean of

those stored at 100°F.
Creamed Corn

In the 70°F storage condition, the main effect of time was
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significant (F(3,584)=3.74, p<.011}. Post hoc tests showed that
ratings at 12 months (x=6.89%1.14) were significantly higher than

ratings at 36 months (x=6.35i1.61}.

At 100°F, the effect of time on acceptability was also

significant (F(2,428)=5.91, p<.003).

At 100°F, there was a significant interaction between time and
sample (F(6,428)=4.58, p<.0001). The mean acceptability rating of
sample 4 at 12 months was significantly lower than all other
ratings. Nevertheless, because all samples were pulled from the same
lot, only random chance would account for a difference in the taste
of that particular sample. Thus, no conclusions will be drawn from

these resuits.

At 12 months there was a main effect of temperature
(F(1,284)=19.97, p<.0001). Acceptability ratings were significantly
higher under 70°F storage conditions than they were under 100°F. In
addition, a significant interaction effect between time and sample
was found, although as previously stated, this effect is due to

chance and will not influence conclusions.
Glazed Sweet Potatoes

There was a significant main effect of time on acceptability at
70°F (F(3,578)=3.96, p<.008). There was also a significant
interaction effect between time and sample because one sample at one
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time was exceptionally higher than all others. Again, no conclusion
can be drawn from this instance since only by random chance would the

samples taste differently.

At 100°F, there was also a significant effect of time on
acceptability (F(2,438)=4.94, p<.008). Acceptability ratings
decreased over time, such that the initial rating was significantly

higher than the rating at 12 months.

At 12 months there was a significant main effect of temperature
on acceptability (F(1,296)=26.96, p<.0001). The acceptability rating

was higher at 70°F than at 100°F.

Green Beans

At 70°F, the effect of time on acceptability was highly
significant (F(3,568)=15.01, p<.0001). Ratings decreased
significantly from O months to each of 24 and 36 months and from 12

months to each of 24 and 36 months.

The effect of time on acceptability was also significant at 100°F
(F(2,420)=8.44, p<.0001). Ratings decreased over time such that the
mean rating at 0 months was significantly higher than ratings at both

6 and 12 months.

The effect of temperature on acceptability at 12 months of
storage was significant (F(1,280)=37.03, p<.0001). Mean ratings
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under 100°F (x=4.96+1.82) were significantly lower than ratings at

70°F (x=6.20%1.61).

Peags & Carrots

At 70°F, ratings of this Tray Pack were significantly affected by
time (F(3,592)=3.11, p<.026). Post hoc tests showed that the 36

month mean was significantly lower than the 24 month mean.

At 100°F, time also had a significant effect on acceptability
(F(2,444)=5.46, p<.005). Post hoc tests showed that the mean rating
at 12 months (x=5.34%1.54) was significantly lower than the initial

mean (x=5.99%+1.96).

At 12 months, storage temperature had a significant effect on
acceptability ratings (F(1,296)=16.34, p<.0001). The Tray Packs
stored at 70°F were rated higher (x=6.091t1.72) than those stored at

100°F (%x=5.34%1.54).
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TABLE 4

VEGETABLE HEDONIC RATINGS BY STORAGE TIME AND TEMPERATURE

6

A. Mixed Vegetables
Storage/Temp. Mean Ratinqs* Standard Dev. N
0 mo 5.85 1.99 144
6 mo 5.30 Lwd 7 144
100°F
12 mo 5.56 1.73 144
JO°F
12 mo 5.78 1.61 144
100°F
24 mo 5.42 .. 7S 144
70°F
36 mo 5.46 1.74 152
70°F
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TABLE 4 (con’d)

B. Peas & Mushrooms

Storage/Temp. Mean Ratings* Standard Dev. N
0 mo 6.13 1.64 144
& mo 6.57 1.32 148
100°F
12 mo 6.53 14557 148
70°F
12 mo 6.05 1.66 148
100°F
24 mo 6.45 IN55) 152
70°F
36 mo 6.07 1.85 152
70°F
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TABLE 4 (con’d)

C. Whole Kernel Corn

Storage/Temp. Mean Ratings” Standard Dev. N
0 mo 6:25 1.30 144
6 mo 5.86 1.70 144
100°F

12 mo 6.64 1.32 152
70°F

12 mo 6.29 1.41 152
LOO°F

24 mo 6.36 1.48 152
70°F

36 mo 6.20 1.29 148
70°F

C. WHOLE KERNEL CORN
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* SCALE: 1 TO 9
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Storage/Teunp.

0 mo

6 mo
100°F

12 mo
70°F

12 mo
100°F

24 mo
J0°F

36 mo
70°F
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TABLE 4 (con’d)

D. GLAZED CARROIS

D. Glazed Carrots
Mean Ratings* Standard Dev. N
gl 1.74 152
.10 1.65 152
.54 1.80 148
.41 1.84 152
o7 ez SV 152
.48 1.37 152

N7
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FIGURE 4: VEGETABLE HEDONIC RATINGS
BY STORAGE TIME AND TEMPERATURE

#» SCALE: 1 TO 9
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Storage/Temp.

0 mo
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100°F

12 mo
JO°F

12 mo
100°F
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70°F
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TABLE 4 (con’d)

E. Sliced Carrots
Mean Ratings* Standard Dev. N
o 74 g 62 144
99 1.87 144
.19 1.91 152
.98 1.57 152
.59 1.75 148
.78 1.84 152
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12 4

MONTHS

62

N7

6

<78 DEGREES

| 189 DEGREES




Storage/Tenp.

0 mo
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100°F
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70°F
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6.

6.

TABLE 4 (con’d)

F. Creamed Corn
Mean Ratings* Standard Dev. N
69 1.44 152
65 1.36 144
.89 1.14 148
1 115 1.77 144
.58 1.40 152
) 1.61 1438
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TABLE 4 {con’d)

G. Glazed Sweet Potatoes

Standard Dev. N

1.76 l46
2.02 152
1.76 152
1o Sl 152
1.81 152
1.88 144

G. GLRZED SWEET POTATOES

Storage/Temp. Mean Ratinqs*
0 mo 5.46
6 mo 5.14
100°F
12 mo 5.86
70°F
12 mo 4,76
100°F
24 mo 5.41
70°F
36 mo 6.00
70°F
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TABLE 4 (con’d)

H. Green Beans

Storage/Temp. Mean Ratinqs* Standard Dev. N
0 mo 5.83 1.68 144
6 mo 5.30 1.89 144
100°F
12 mo 6.20 1.61 144
70°F
12 mo 4.96 1.82 144
100°F
24 mo 5.18 1.0 144
70°F
36 mo 4,97 1.89 152
70°F
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TABLE 4 (con’d)

I. Peas & Carrots

Storage/Tenp. Mean Ratings* Standard Dev. N

0 mo 5.99 1.96 152
6 mo 5. T2 1.65 152
100°F

12 mo 6.09 172 152
70°F

12 mo 5.34 1.54 152
100°F

24 mo 6.24 1.25 152
70°F

36 mo 5.67 1.66 152
70°F

I. PEAS & CARROTS
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5. STARCH PRODUCTS

Buttered Noodles

No significant results were found with this Tray Pack.

Beans with Bacon

At 70°F, a significant effect of time on acceptability was found
(F(3,584)=6.28, p<.0001). The mean rating at 24 months (x=5.79+1.73)

was significantly lower than all other means.

No significant effects on acceptability were found in the 100°F

condition.

At 12 months, there was no significant effect of storage

temperature on Tray Pack acceptability.

Escalloped Potatoes

There were no significant findings with this Tray Pack.

Potatoes with Butter Sauce

Time had a significant effect on the ratings of these Tray Packs
stored in both temperature conditions. At 70°F, results showed that
F(3,580)=11.92 (p<.0001) and that the 12 month mean (%x=5.61%1.76) was
significantly lower than the initial, 24, and 36 month means.
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At 100°F, tests showed that F(2,428)=10.24 (p<.0001). Ratings
decreased significantly from 0 months (x=6.43%1.39) to 6 months

(x=5.99%1.61), then from 6 months to 12 months {x=5.63%£1.56}.

At 12 months, storage temperature showed no significant effect on

ratings.

Spanigh Rice

Time did not have a significant effect on acceptability at 70°F.

At 1006°F, time showed a significant effect on ratings
(F(2,448)=14.72, p<.0001). The 6 month mean (x=5.22%1.81) was
significantly lower than both the initial mean (x=6.15%1.81) and the

12 month mean (x=6.2111.71).

No effect of storage temperature on acceptability ratings was

found at 12 months.

Potato Salad

There was a significant effect of time on acceptability ratings
at 100°F (F(2,424)=15.72, p<.0001). Acceptability ratings at 12
months (x=4.99+1.76) were significantly lower than ratings at 0 and 6

months.

Storage temperature showed a significant effect on acceptability

at 12 months (F(1,292=10.55, p<.001). The 70°F mean rating
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(x=5.63+1.64) was significantly higher than the 100°F mean rating

(x=4.99%1.76) .

wWhite Rice

There were no significant findings with this Tray Pack.

Macaroni Salad

This product began testing one year later than other products.
The most recent data for the product were collected at 24 months.
Until this time, the main effect of time on acceptability of 70°F
Tray Packs was significant (F(2,440)=5.61, p<.004). Ratings at 24

months were significantly lower than ratings at 0 months.

The main effect of time with the 100°F Tray Packs was also
significant (F(2,432)=11.07, p<.0001). Ratings decreased over time
such that at 12 months, mean ratings were significantly lower than

those at 0 and 6 months.

At 12 months, the effect of temperature on acceptability was
significant (F(1,288)=5.99, p<.015). Ratings of the Tray Packs
stored at 100°F were significantly lower than ratings of those stored

at 70°F.
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Macaroni and Cheese

The effect of time on acceptability of the Tray Packs stored at
70°F was significant (F(3,588)=4.45, p<.004). Post hoc tests showed
that mean acceptability ratings at 24 months were significantly

higher than ratings at 12 and 36 months.

There were no other significant findings with this Tray Pack.
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TABLE 5
STARCH HEDONIC RATINGS BY STORAGE TIME AND TEMPERATURE

A. Buttered Noodles

Storage/Temp. Mean Ratings* Standard Dev. N
0 mo Gy ti(c 1.82 152
6 mo 4.89 2.03 160
100°F
12 mo 5.36 2.00 152
70°F .
12 mo 5.01 1.99 152
100°F
24 mo 5.66 1.99 148
70°F
36 no 5.45 1.84 152
70°F
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Storage/Temp.
0 mo

6 mo
100°F

12 mo
70°F

12 mo
100°F

24 mo
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36 mo
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TABLE 5 (con’d)

Beans with Bacon

b *
Mean Ratings

6.43

6.19

6.50

6.35

579

Standard Dev

1.46

1.44

1.52

1.47

1.73

B. BEANS WITH BACON
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TABLE 5 (con’d)

C. Escalloped Potatoes

Mean Ratinqs* Standard Dev.
6.07 1.56
6.15 1.52
6.13 1.45
6.13 1.51
6.10 1.67
5.78 1.64

C. ESCALLOPED POTATOES
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TABLE 5 (con’d)

D. Potatoces with Butter Sauce

Storage/Temp. Mean Ratinqs* Standard Dev. N

0 mo 6.43 1.39 144
& mo S 99 1.61 144
100°F

12 mo 5.61 1.76 152
70°F

12 mo 5.63 1.56 152
100°F

24 mo 6.50 1L.3813 148
70°F

36 mo 6.36 1.34 i 5%
70°F

D. POTATOES WITH BUTTER SAUCE
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Storage/Temp.
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TABLE 5 {con’d)

E. Spanish Rice

Mean Ratinqs* Standarxrd Dev. N

6.15 1.81 152
5.22 1.81 156
6.14 1.61 148
6.21 1.71 152
Sk 1.64 152
6.01 1.60 152

E. SPANISH RICE
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TABLE 5 (con’d)

F. Potato Salad

Storage/Tenp. Mean Ratinqs* Standard Dev. N

0 mo 5285 1.49 144
6 mo 6.02 1.76 144
100°F

12 mo 5.63 1.64 i52
70°F

12 mo 4.99 1.76 148
100°F

24 mo 5.64 1.78 152
70°F

36 mo 5.56 1.61 152
70°F

F. POTATO SALAD
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TABLE 5 (con’d)

G. White Rice

Mean Ratings* Standard Dev. N
6.56 1.41 144
6.62 1.41 152
6.30 1.74 152
6.29 1.63 {52
6,45 1.56 1592
6.45 1253 152
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H. MACARONI

Macaroni Salad
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Dev.
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TABLE % {(con’d)

I. Macarcni & Cheese

Storage/Temp. Mean Ratings® Standard Dev. N

0 mo 6.07 1.70 152
6 mo 6.22 1.78 152
100°F

12 mo 5.91 1.85 152
J0°F

12 mo 5.98 1.86 152
100°F

24 mo 6.46 1.57 148
70°F

36 mo 5.78 1.66 G2
70°F

I. MACAROMI & CHEESE
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6. DESSERTS

Chocolate Pudding

There was no significant finding with this Tray Pack item.

Marble Cake

At 70°F, the effect of time on Tray Pack ratings was significant
(F(3,588)=3.25, p<.022). The mean rating was highest at 24 months
(x=6.74%1.14) and it differed significantly from the lowest mean

rating (x=6.33+1.328), which occurred at 12 months.

Time did not have a significant effect on acceptability in the

100°F condition.

At 12 months of storage, there was a significant effect of
temperature on Tray Pack ratings (F(1,292)=4.33, p<.038) such that
ratings were higher in the 100°F condition than in the 70°F

condition.
Pound Cake

There was a highly significant effect of time on the
acceptability of this Tray Pack in the 70°F storage condition

(F(3,588)=10.77), p<.0001}.
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The effect of time was also significant at 100°F (F(2,436}=8.46,
p<.0001). Initial ratings were significantly higher than ratings at 6

and 12 months.

The main effect of temperature was not significant at 12 months.

Spice Cake

Time significantly affected ratings of the Tray Pack in the 70°F
condition (F(3,572)=9.22, p<.0001). At 36 months, the mean rating
was highest (x=6.85t1.18) and post hoc tests showed that it differed

from mean ratings at 0, 12, and 24 months.

Time also had a significant effect on acceptability in the 100°F
condition (F(2,420)=11.40, p<.0001). Mean ratings decreased over
time such that at 12 months, ratings were significantly lower than

those at 0 and 6 months.

The effect of temperature on acceptability of this Tray Pack item
was significant (F(1,280)=7.72, p<.006). The mean acceptability

score was lower in the 100°F condition than in the 70°F condition.

Apple Coffee Cake

At 70°F, the effect of time on Tray Pack acceptability was
significant such that p<.0001 (F(3,584)=7.68). Initial ratings were
highest (x=6.87+1.04) and differed significantly from ratings at 12,
24, and 36 months.
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The main effect of time was significant in the 100°F storage
condition as well (F(2,428)=12.40, p<.0001). Acceptability ratings

decreased over time.

There was no effect of temperature on acceptability at 12 months

of storage.

Apple Dessert

Time had a significant effect on taste test ratings in both
temperature conditions. At 70°F, tests showed that F(3,576)=14.46,
p<.0001 and at 100°F, F(2,420)=17.57, p<.000l. In the latter
condition, mean ratings decreased over time such that there was a
significant difference between ratings at 12 months and each of 0 and

6 months.

The main effect of temperature on acceptability of this item was

not significant.

Chocolate Cake

At 70°F, there was a significant main effect of time on

acceptability (F(3,588)}=6.88, p<.0001).

At 100°F, the effect of time was also significant
(F(2,440)=11.14, p<.0001). Acceptability ratings decreased over time
such that ratings at 6 months (x=5.66%1.57) and 12 months
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(x=5.74+1.70) were significantly lower than those at 0 months

(x=6.46%1.51).

The effect of temperature on acceptability at 12 months did not

meet statistical significance.

Cherry Dessert

The effect of time was not significant in the 70°F condition.
Time showed a significant effect on ratings under 100°F storage
conditions (F(2,428)=10.67, p<.0001). The mean acceptability rating

was higher at 0 months (x=7.00%1.34) than at 6 and 12 months.

At 12 months of storage, there was a significant effect of
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