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FOREWOTD

The cookaed turkey rolls presently used in the military system need improvement.
Knowledge is needed on ingredients, used as binders, to improve the quality of turkey
rolls. The binders in turkey rolls required by Military Specification {MIL-T-166600) were
compared to binders being used in commercial operations. This study was initiated to
determine if a binder could be found which would improve the quality of cooked turkey
rolls. This study was undertaken under Project No. 1G762713A034, Military Food Service

and Subsistence Technology.




ABSTRACT

Light anu dark meat in a ratio of 60 to 40 from young turkeys was cut into 2-inch
cubes and made into turkey rolls. Salt, Na tripolyphosphate and gelatin both separately
and in combination were used as additives in the process=d rolls. 1t was found that rolls
with 1.5% NaCl and 0.3% P04 were of significantly higher quality than were rolls containing
either MaCl or phosphate, used separately or rolls containing salt and gelatin. Cooked
turkey rolls with NaCl and P04 in combinatior had significantly lower oxidative rancidity
valu s (TBA), and significantly lower shear values. Rolls with 0.1% P04 in combination
with 1.5% NaCl had as high quality scores as rolls containing 0.3% P04 and 1.5% NaCl.
Rolls with 0.3% P04 and 1.5% NaCl had low oxidative rancidity values. Whe eas rolls
with 0.1% P04 and 1.5% NaCl had oxidative rancidity values similar to rolls with only
0.1% P04, or 0.3% P04 used separately. Rolls containing a combination of calt and gelatin
received the lowest panel scores for color and appearance, and the oxidative rancidity
values for these rolls were significantly higher than all other treatments except for
1.6% WNaCl,




TABLE OF CONTENTS

Abstract

Introduction

Experimental Methods
Results and Discussion
Summary and Conclusions

References

LIST OF TABLES

Table 1.  Allo-Kramer shear values for cooked turkey rolls containing
selected combinations of salt, phosphate, and gelatin

Table 2.  Moisture values for cooked turkey rolls containing selected
combinations of salt, phosphate, and gelatin

Table 3. Color values for cooked turkey rolls containing selected
combinations of salt, phosphate, and gelatin as scored by a
sensory panel

Table 4. Odor values for cooked turkey rolls containing selected
combinations of salt, phosphate, and gelatin as scored by a
sensory panel

Table 5.  Flavor values for cooked turkey rolls containing selected
r_.ibinations of salt, phosphate and gelatin as scored Ly a
sensory panel

Table €.  Appearance values for cooked turkey rolls containing selected
combinations of salt, phosphate, and gelatin as scoreg by a
sensory panel

Table 7. Texture values for cooked turkey rolls containing selected
combinations of salt, phosphate, and gelatin as scored by a
sensory panel

Table 8. Oxidative rancicity values for cooked turkey rolls containing
sleected combinations of salt, phosphate and gelatin

Page




INTRODUCTION

Couked turkey rolls have long Liren a product of much discussion concerning their
undesirable characteristics, and work has been done in recent years to try to improve
the product described in Military Specification (MIL-T-16660D). Recent develcpments
by commercial producers {4 and B) have indicated that superior meat rolls may be obtained
through the use of selected additives. The use of phosphates in combination with salt
to improved color and taste and to retard oxidative rancidity development in various meat
products has also been reported (1).

Military Specification (MIL-T-16660D} requires salt or salt with gelatin as binders
in cooked turkey rolls. This study was designed to determine which binders, presently
in commercial use, produce the best cooked turkey rolls.

Experimental Methods

Meat from young tom tirkeys (light: dark: 60:40) was dices into 2-inch cubes.
Salt Na tripoly-phosphate, ai.d gelatin in six treatment combinations (1.5% NaCl, 1.5%
NaCl with 2,0% gelatin, 0.3% PO4, 0.3% P04 with 1.5% NaCl, 0.1% P04, and 0.1% P04
with 1.5% NaCl all wi/wt) were additives in the processed rulls. Turkey and additives
wera mixed in a Hobart Mixer (N odel N-50) for three minutes to insure thorough blending.
After blending the product, four pounds, was stuffed into cellulose meat casings, three
inches in diameter, and processed i1 hot water at 87°C until an internal temperature of
76°C was reached. The turkey rolls were placed in a refrigerator operating =% 4.5°C,
and held until analysis. The analysis of each replication required no longer than five
days.

Sensory evaluation for coler, odor, flavor, texture and appearance was obtained by
using a panel of 20 Food Technologist/replication following the procedure outlined by
Larmond (2). Moisture was determined by using 10 samples/replication, and placing the
samples in a vacuum oven operating at 70°C with 20 inches of vacuum for 24 hours.
Oxidative rancidity (TBA) values were determined by the procedure described by Tarladgis,
et al (6) anc' 8 values/replication were determined. Twenty shear values/replication were
determined bv using the Allo-Kramer Shear Press equipped with a CW-1 meat cell and
a 100-'b force ring. One-eighth inch thick slices of turkey were used in sensory evaluations
and shear force determination.

The experiment was desighed around accepted statistical methods (3), and an analysis
of the data was determined by using the US Army Natick Laboratories Univac Model 1106
computer.




Results and Discussion

Average shear values for cooked turkey rolls containing a combination of salt and
phosphate were significantly lower than those of all other treatments in the study
{Table 1). These shear values {66.62 and 67.31) indicate a higher degree of tenderness
for turkey rolls when manufactured with a combination of 1.5 NaCl and 0.1% or 0.3%
P04 used as binders (see Table 7). Turkey rolls with 1,5% NaCl, 0.3% P04, or 1.5%
NaCl with 2.0% gelatin had shear values that were similar but significantly superior to
rolls containing 0.1% P04, Turkey roils containing only 0.1% P04 had the highest average
shear values (85.06). The only product deemed to be acceptable were those treated with
a combination of salt and phosphate.

The amount of moisture in some meat products has a direct influence on the
tenderness of the product. Table 2, shows the moisture values for turkey rolls containing
combinations of salt, phosphate, and gelatin. Turkey rolis with a combination of salt
and phosphate contained significantly more moisture (64.05 and 63.75) than did all other
treatments. There was no significant difference between the moisture values for turkey
rolls with 1.5% NaCl {61.75}) and those with 0.3% P04 {61.67}). However, the 1.5% NaCl
or 0.3% P04 turkey rolls contained significantly more moisture than those containing 0.1%
P04 (59.92) or 1.5% NaCl with 2.0% gelatin (60.05). In fact, rolls with only 0.1% P04
held iess moisture than did all other treatments. The high moisture content for turkey
rolls with a combination of salt and phosphate can be related to the low shear values
found for these treatments in Table 1. By the same token treatments with fow moisture
values demonstrated high {poor} shear values.

On a hedonie scale of 9 equals excellent and 1 equals extremely poor, product with
sensory scores less than 6 (below good above fair) were deemed unacceptable in this
experiment {2). Color values for cooked turkey rolls with combinations of salt, phosphate,
and getatin are shown in Table 3. Turkey rolls containing 1.5% NaCi, 1.5% NaCl with
0.1% P04, or 1.6% NaCl with 0.3% P04 were the only freatments to receive acceptable
color scores. Rolls with a combination salt and phosphate received the best panel scores
{6.35 and 6.27}, for color, but these scores were not significantly higher than the score
received by rolls containing only 1.5% NaCl {6.00). Turkey rolls with 0.1% P04, 0.3%
P04, or 1.5% NaCl with 2.0% gelatin received panel scores (5.70, 5.83, and 5.03} that
were unacceptable, but the scores 5.70 and 5.83 for roils containing 0.1% P04 or 0.3%
P04 were not significantly different from the score (6.00) determined for rolls containing
only 1.5% NaCl. Turkey rolls with either 0.1% or 0.3% P04 used in combination with
1.6% NaCl were of superior color when compared to the other treatments in this study.

Sensory evaluation scores for odor are found in Table 4 Cooked turkey rolis
containing 1.5% NaCi (.03}, 0.3% P04 with 1.5% NaCl (6.38}, 0.1% P04 {6.03) and 0.1%
P04 with 1.5% NaCl (5,18} received panel scores not significantly different from each
other, and only the treatment {0.2% P04 and 1.5% NaCl) can be considered to improve
the odor of turkey rolls made under the condition of this study.



Tabla 1

Allo-Kramer shear values for cooked turkay rolls containing
selected combinations of salt, phosphate, and g latin

Treatments
Observa 1.5% NaC!
Rapli- tions/ 2.0% 1.5% NaCl 1.5% NaCli
cations treatmt 1.5% NaCl Galatin 0.3% P04 0.3% PD4 0.1% P04 0.1% P04
A. 20 68.75 77.95 76.30 76.45 88.65 74.06
8. 20 84.05 84.15 78.35 66.25 86.50 64.45
C. 20 7445 77.65 69.60 64,70 79.40 64.90
D. 20 64,35 6080 67.90 61.85 85.70 62.10
Mean
+8.D. 72.90b 75.16b 7303 67.31€ 85.062 66.62¢
% t E t t +
13.84 14.35 13.96 12.36 13.23 10.73

1.  Any mean not followed by a common letter differs significantly at the 1% level of prob--
bility as determined by Duncan’s New Multiple Range Test.

2. Total observations/treatment = 80,




Repli-
cations

Mean
15.D.

Observa-
tions/
treatmt
10
10
10

10

Table 2,

Moaisture values for cooked turkey rolls containing
selected coinbination of salt, phosphate, and gelatin

Treatments
1.5% NaCl
2.05% 1.6% NaCl
15% NaCl  Gelatin 0.3% P04  0.3% P04
62.00 61.00 64.90 64.70
61.60 59.60 60.90 63.30
62.60 60.00 61.20 65.30
60.80 59,00 59.70 62.90
61.75P 60.05¢ 61670 64,052
+ t + +
1.03 1.23 2,01 1.23

0.1% P04
61.02
59.00
€0.90
58.20

59.92¢

¥

1.73

1.5% NaCl
0.1% P04

66.10
61.90
64.70

62.30

63.752

*

1.82

1.  Any mean not followed by a common letter differs significantly et the 1% level of pruba-
bility as determined by Duncar’. New Multiple Range Test.

2. Total observations/treatment

= 40,




Tabla 3.

Color values for cooked turkey rolls containing selacted combinations
of salt, phosphata, and gelatin as scored by a sensory panel

Traatments
Observa- 1.5% NaCI
Repli- tions/ 2.0 1.5% NaCl
cations traatmt 1.5 NaCl Gelatin 0.3% Po4 0.3% P04 0.1% PO4
A. 20 6.30 .75 6.26 6.55 5.40
B. 20 5.35 5.00 5.65 6.00 5.20
C. 20 6.00 4.25 6.50 6.35 5.90
D. 20 6.39 5.15 5.95 6.60 6.30
Mean
+S.D. 6.002b 5,03¢ 5.83ab 6.352 5.70b
+ + + + +
1.10 1.36 11 0.29 1.26

1.5% NaCl
0.1% P04

6.50
6.30
6.10

6.20

6.273

*

1.00

1. Any mean not followed by a common letter differs significantly at the 1% level of probability as ce-

termined by Duncan’s New Multiple Range Test.

2. Total observations/treatment = 80.




Table 4.,

Odor values for cooked turkey rolls containing selected combinations
of salt, phosphate and gelatin as scored by a sensory panel

Treatments
Observa- 1.5% NaCl

Repli- tions/ 20 1.5% NaCl
cations treatm? 15% NaCl Gelatin 0.3% P4 0.3% P04 01.% P04
A, 20 6.55 6.30 6.40 6.55 6.15
B. 20 5.65 5.95 6.00 6.45 6.05
C. 20 5.80 4,95 5.85 6.20 5.70
D. 20 6.15 5.45 5.70 6.35 6.25
M. -an
+4.D, 6.03ab 5.66b 5.9¢ab 6.382 6.03ab

t + + + +

1.14 1.3 1.11 0.94 0.96

1.5% NaCl
0.1% P04

6.35
5.75
6.30

6.35

6.182b
+

1.24

1. Any mean not followed by 3 common letter differs significantly at the 1% level of probability as

determined by Duncan’s New Multiple Range Test.

2.  Total observations/treatment = 80.
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Sensory panel scores, in Table 5, for flavor, ranged from a low of 5.07 to a high
of 6.37. Of all the treatments in the study only those that have a combination of salx
and phosphate received acceptable scores (in excess of 6.00). Cooked turkey rolls with
phosphate at a concentration of either 0.1% or 0.3% in combination with 1.5% NaCl
received scores (6.32 and 6.37) that were not significantly different. Rolls wath only
0.1% or 0.3% P04 received the lowest scores of all the treatments, but these scores (5.07
and 5.26) were not significantly different from the scores (5.71) and 5.43) obtained for
rolls that contained 1.5% NaCl and 1.5% NaCl with 2.00% gelatin. Under the conditions
of this study, flavor acceptance dictates that cooked turkey rolls contain a combination
of phosphate and salt as binding agents.

Appearance has a large influence on the acceptability of a product. Sensory panel
scores for appearance are shown in Table 6. The appearance of cooked turkey rolls that
had a combination treatment of salt and phosphate were judged superior to the other
treatments, but only those rolls with 1.5% NaCl and 0.3% P04 received a score (6.28)
significantly differeii?®irom all other treatments. Rolls with 1.5% NaCl and 0.1% P04
were judged to be equal to thcese rolls coniaining only 1.5% NaCl (6.22 compared to
5.80). There was no significant di.‘erence between rolls with 1.5% NaCl (5.80), 0.3%
P04 (532) or 0.1% P04 (5.38). Turkey rolls containing 1.5% NaCl with 2% gelatin and
those with only 0.1% FO4 received the lowest scores (5.13 and 5.38) of all the treatment.
The extremely poor score for rolls containing salt and gelatin can be directly related to
the poor score for cn'or found for this treatment in Table 3. In judging color and
appearance panel members reported that rolls containing salt and gelatin had an
objectionable greenist. zolor,

Sensory panel scores for texture {Table 7) range from a low of 548 (1.5%
NaCl + 2.0% gelatin} to a high of 6.37 (1.5% NaCl + 0.3% P04). Cooked turkey rolls
treated with a combination of salt and phosphate, at either 0,1% or 0,3% concentration,
received significantly higher scores than did the other treatments. The values for salt
and phosphate treated turkey rolls exceeded 6 in both instances (6.30 and 6.37). The
other four treatments received scores that were similar to each other, but all were judged
to be unacceptable in texture,

The high texture scores for turkey rolls treated with a combination of salt and
phosphate (Table 7}, are directly related to the low shear values for these rolls {Table 1).
The shear values demonstrated that rolls treated with either 0.1% P04 or 0.3% P04 and
1.6% NaCl sheared easily and with significantly less force than was required for the
remaining treatments.

A combination of 1.6% NaCl with 0.3% react to retard ¢xidative rancidity had lower
(TBA) values than did all other treatments as shown in Tadle B. Rolls that contained
only 0.3% P04 had lower oxidative rancidity values than did rolls containing 0.1% P04,
or 1.5% NaCl with 0.1% P04, but the values (8.32, 9.74, or 9.35} were not significantly




Table 5.

Flavor values for cooked tuskey rolls containing selected a combination

of salt, phosphate, and gelatin as scored by a sensory panel

Treatments
Ohserva- 15% NaCl

Renli- tions/ 2.0% 15% NaCt
cations treatmt 1.5% NaCi Gelatin 0.3% P04 0.3% P04
A, 20 595 5.00 5,10 6 =N
8. 20 5.65 4,50 485 6.25
C. 20 5.10 5.95 4,70 6.20
D. 20 6.256 6.30 6.40 6.55
Mean
+8.D. 5.71b 5.43b 5.269 6.372

+ + + +

1.17 1.33 1.29 1.08

0.1% P04

5.55
4.80
4,75

5.20

5.070

h.o

1.24

1.5% NaCl
0.1% P04

6.45
6.45
6.20

6.20

6.32¢

1.06

1. Any mean not followed by a common letter differs significantly at the 1% level of

probability as determined by Duncan's New Multiple Range Test.

2. Total observatins/treatment = 80.




Tabla 6.

Appesrance values for cooked turkey rolls containing selected combinavions
of salt, phospi2ta, and gelatin as scored by a sansory panel

Traatments
Observa- 1.5% NaCl .
Repli- tions/ 2.0% 1.5% NaCl 1.5% NaCl
cations  treatmt  1.5% NaCl Gelatin 03%P04 03%P04 O0.1%P04  0.1%P04
A 20 5.80 5.75 6.30 6.45 5.25 6.20
k 8. 20 5.20 5.10 5.10 6.26 4,76 6.25
C. 20 5.85 4.40 5.50 6.10 5.60 6.15
h
D. 20 6.35 5.30 5.60 6.35 5.95 6.30
Mean
+S.D. 5.80b¢ 5.13d 5.62C 6.289 5.38¢d 6.22ab
+ t + + + *
1.18 1.21 1.12 0.81 1.21 1.02

1. Any mean not followed by a common letter differs significantly at the 1% leve! of probability as de-
termined by Duncan’s New Multiple Range Test.

2. Total observations/treatment = 80.

)




Repli-
cations

Mean
+&D.

Table 7.

Texture values for cooked turkey rolls containing selacted combinations
of salt, phosphata, and gelatir: as scored by a sensory panel

Treatments
Cbserve 1.5% NaCi
tions/ 2.0% 1.5% NaCl '1.5% NaCl
treatmt  1.5% NaCl Gelatin 03%P04 03%P04 01%PO4  0.1% Po4
20 5.80 6.10 6.35 6.50 5.30 6.45
20 4.95 5.40 5.15 6.40 5.15 6.25
20 5,55 495 5.70 6.30 6.65 6.15
20 6.15 5.50 5.70 £.30 5,80 6.35
5.61b 5.48b 5,720 6.378 5.4gb 6.309
t + t + + +
1.08 1.31 1.11 0.98 1.31 0.94

1. Any mean not foliowed by a common letter differs significantly at the 1% level of probability
a5 determined by Duncan’s New Multiple Range Test.

2. Total observations/treatment = 80,

10




Treatments
Observa- 1.5% NaCl
Rapli- tions/ 20%
cations treatmt 1.5% NaCl Gelatin 0.3% P04
4 13.711 12.81 10.39
B. 4 13.18 13.73 8.13
C. 4 14.92 13.63 7.07
D. 4 13.71 16.70 7.70
Mean
+S,D, 14,042 13.948 8.32b
+ t +
0.74 1.23 1.44
1.
as determined by Duncan’s New Multiple Range Test.
2. Total observations/treatment = 16.

Table 8.

Oxidative rancidity values for cosked turkey rolls contatning

<elected combinations of salt, phosphate and gelatin

1.5% NaCl
0.3% P04

4.88
5.85
1.40

2.49

3.68¢

t

2713

0.1% P04

12.26
7.03
9.23

10.42

9,74b

i

2.19

1.5% NaCl
0.1% P04

10.12
6.72
9.49

11.06

9.35b

t

1.87

Any mean not followed by a common letter differs significantly at the 1% level of probability

1"




different from each other. Tue standard military turkey rolls, containing 1.5% NaCl, or
1.6% NaCl with 2,0% gelatin, devcloped significantly higher oxidative rancidity values than
did all other threatments. Turkey roiis treated with 1.5% NaCl without the addition
of ohosphate produced the highest rancidity vaiues {14,04). [n all other factors evaluated,
turkey rolls with either 0.1% P04 or 0.3% P04 in combination with 1 5% NaCl wera similar
to each other, 0.1% P04 was not enough to retard rancidity development significantly.
0.3% P04 and 1.5% NaCl must be used in this combination to retard oxidutive rancidity
deveiopment,

Summary and Condusions

It is evident that cocked turkey rolls sontaining a combination of salt and phosphate
are superior to those of the other treatments under ii.e conditions of this study. Turkey
roils with either 0.1% or 0.3% P04 and 1.5% NaCl are similar except when oxidative
rancidity is a factor. Only those turkey rolls containing 0.3% P04 and 1.5% NaCl
significantly retard oxidative rancidity develcpment. Cooked turkey rolls containing salt,
phosphate or sait with gelatin were inferior to those rolls containing a combination of
salt and phosphate at either 0.1% or 0.3% concentration. Turkey rolls with either 0.1%
or 0.3% P04 concentration without the aid of salt were deemed poorest in quality.

Military Specification (MIL-T-16660D) required that salt slone o1 salt with ge:utin
be used as binders in cooked turkey rolls. A combination of salt and ...osphate was
found to be a superior binder 7.ad it is recommended that » binder consisting of 1.5%
NaCl with 0.3% P04 replace those binders currently used ir Military Speciticution
(MIL-T-166600).
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