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Abstract

The effects of washing and desinewing on the composition, fuctional properties, storage stability and
texture of spent layer meat were investigated. Spent layer meat subjected to treatments involving water
washing, bicarbonate washing and desinewing showed increases In moisture content and decreases in
protein content, hydroxyproline content and heme pigment content. Increases in salt extractable protein
content and water holding capacity and decreases in buffering capacity and emulsifying capacity were
also observed. The 2-thiobarbituric acid values of washed and desinwed samples increased slowly during
storage indicated the increase in storage stability compared to the control. Sample rolls prepared from
bicarbonate washed and desinewed thigh and drumstick meats were scored by trained sensory panelists
as less tough than the products made of ground thigh and drumstick meats.

Key words: spent layer meat, washing, desinewing

Introduction

Processing techniques such as desinewing (“a pro-
cess whereby the major portion of sinew or connec-
tive tissue is removed”) and restructuring have been
utilized to improve the tenderness charateristics of
low-grade meat'V. Washing with phosphate or bicar-
bonate buffer solutions has proven to be effective in
reducing the color intensity of poultry dark meat®.
It is possible that the combination of these techni-
ques could be an effective solution to the texture
problems associated with spent layer meat (meat
from old laying hens), especially spent layer dark
meat. In this study, the effects of washing and desi-
newing treatments on the composition and quality
characteristics of spent layer meat were investigated
in order to examine the feasibility of the treatments
as alternative processing methods for the upgraded
utilization of spent layer meat.

Materials and Methods

Materials
Spent layers (15 to 17 months old white Leghorns)
was slaughtered by severing carotid artery. Birds
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were scalded, defeathered, eviscerated and chilled
overnight in ice water. Carcasses were then indivi-
dually vacuum packed into Cryovac bags (W.R. Grace
and Co., Duncan, SC, USA) and blast frozen (—35C).
Frozen carcasses were thawed at 4C overnight and
breast meat, thigh meat and drumstick meat were
removed from the carcasses by hand. After the re-
moval of skin, the meat was ground using a meat gri-
nder (Hobart, Model 4812) with a 048 cm plate.

Treatments for breast meat

Approximetely 400 g of ground breast meat were
desinewed using a lab scale desinewing device (Fig.
1). The pressure required for the up and down move-
ment of the piston was provided by a Carver lab
press (F.S. Garver Inc.,, Summit, NJ). The desinewing
process continued until the final pressure reached
25 kg/cm®. The resulting meat was designated as de-
sinewed breast meat (DB).

Approximately 400 g of ground breast meat were
taken and washed with two liters of cold (4-6C) tap
water for 7 min with mild agitation using a spatula.
Water was then removed using a triple layer of
cheese cloth until the weight of samples returned to
the original weight. Samples were transferred into
the desinewing device and desinewed as described
above. The resulting meat was designated as water-
washed and desinewed breast meat (WDB).

Portions of ground breast meat were reground
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Fig. 1. Laboratory scale desinewing device
A: 110 mm ¢ stainless steel piston, B: 110 mm ¢ (1.D.)
stainless steel cylinder, C: Perforated disk, hole size
2 mm ¢, D: 12 mesh stainless steel wire mesh, E: 5
mm ¢ bolt

using a 0.32 cm plate and used as the control (ground
brease meat, GB).

Treatments for thigh meat and drumstick meat
Approximately 400 g of ground thigh meat and ap-
proximately 400 g of ground drumstick meat were
each washed with two liters of cold (4-6C) 0.05 M
sodium bicarbonate solution (pH 8.3) for 7 min with
mild agitation using a spatula. Fat particles floating
on top of the solution were removed using a spatula
during the washing procedure. The solution was re-
moved using a triple layer of cheese cloth until the
weights of samples reached the original weights. The
samples were then transferred into the desinewing
device and desinewedd until the final pressure rea-
ched 90 kg/cm?®. After desinewing, samles were re-
moved and rinsed with two liters of cold (4-6C) tap
water for 7 min with mild agitation using a spatula.
Water was then removed using a triple layer of
cheese clothas described above. Samples were then
desinewed again using the lab scale desinewing de-
vice. The final pressure of 90 kg/cm® was also used
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as an end point for the completion of the second de-
sinewing step. The resulting meats were designated
as bicarbonate-washed and desinewed thigh meat
(BDT) and bicarbonate-washed and desinewed dru-
mstick meat (BDD), respectively. The final yield of
samples was approximately 80% of the original wei-
ght. Portions of the ground thigh meat and drumstick
meat were reground using a 0.32 cm plate and used
as controls (Ground thigh and ground drumstick
meat, abbreviated as GT and GD, respectively).

Analyses

Immediately after the treatment, the pH and color
values of samples were measured. The samples were
then put into Whirl-pak bags (Pioneer Containers
Corp., Cedarburg, WI) and kept frozen at —20C until
being analyzed.

Proximate composition

AOACY procedures were followed for the deter-
mination of moisture, crude fat and protein content
(macrotjeldahl, conversion factor=6.25) of the sam-
ples.

Hydroxyproline content
A spctrophotometic method described by Stege-
mann and Stalder was followed.

Color characteristics

Color values of samples were measured on a Hun-
ter Lab Tristimulus Colorimeter (Model D25 L-9,
Hunter Associates Laboratory Inc., Reston, VA) using
the L, 4, b scale. Total pigment content was measured
following a procedure described by Richansrud and
Henrickson®.

pH
The pH of the samples was measured following
the method desribed by Yu and Lee®.

Buffering capacity

Fifteen g of sample were homogenized with 150
m! of deionized water at room temperature (20-22C)
for 2 min in a Waring blender at low speed. After
homogenization, the initial pH of the samples was
measured. Then, 0.25 m/ of IN HCl was added to
the homogenates with constant mixing and the pH
was recorded. Acid was added to the homogenates
until a pH of 5.0 was reached. The procedure was
repeated and the homogenates were titrated with 1
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N NaOH up to pH 9.0. A plot of pH versus the
amount of acid and base was constructed and the
amount of HCl and NaOH (mmole) required for 1
unit change of pH per kg sample was calculated from
the slope of a regression line. The obtained values
were reported as buffering capacity as suggested by
Honikel and Hamm.

Salt extractable protein

Salt extraction of proteins was performed following
the method described by Regenstein and Stamm®
with slight modifications. One and a half g sample
were homogenized with 28.5 m/ of 0.1 M NaCl using
a Waring blender with microcup for 1 min at low sp-
ped. Homogenates were transferred into polycarbo-
nate tubes and held in an ice bath for 1 hr then cent-
rifuged at 1,500X G for 15 min. After decanting the
supernatants, 30 m/ of extraction buffer (0.6 M NaCl,
50 mM phosphate, pH 7.0) were added to each tube
and the precipitates were susended into the buffer
using a spatula. The contents in the tubes were tran-
sferred into a Waring blender with a microcup and
subjected to a brief homogenization (15 sec at low
speed). Homogenates were then transferred back to
the tubes and the extraction was carried out at 4C
for 24 hrs. After the extraction, samples were centri-
fuged at 3,500X G for 20 min and the supernatants
and free flowing layers on the top of the firm debris
layer (pellet) were collected into preweighed polyca-
rbonate tubes. The weight of collected samples was
recorded and the samples were thoroughly mixed
with a spatula. The protein content in the sample so-
lutions was determined using a macrokjeldahl proce-
dure®. The factor 6.25 was used to convert mg nitro-
gen to mg protein.

Water holding capacity (WHC)

The centrifuge method described by Balmaceda et
al.® was followed. The WHC of samples were calcu-
lated using the following formula:

weight loss (g) )
moisture in sample (g)-

WHC:(1— X 100

TBA test

TBA values of samples were measured using a
procedure described by Tarladgis et @l."® in order
to estimate the storage stability or samples after heat
treatment (internal temperature 75C).
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Texture (toughness) measurements
Approximately 600 g of samples meat were mixed
with 1.5% of NaCl (w/w) using a Hobart Kitchen Aid
table top mixer (Model K5-A, Hobart Int., Troy, OH)
at a speed of approximately 120 rpm for 5 min. After
mixing, the contents of the bow! were hand stuffed
into 5 cm (folded width) artificial casings. Stuffed ro-
lis were then immediately put into a hot water bath
(881C) and cooked until the internal temperature rea-
ched 83C. Samples were diced into 1 cm cubes and
the toughness of samples were evaluated by nine
trained panelists using a hardness reference scale®?.
Three to four pieces of 10 mm thick slices were
also taken from each roll and cut into 3 cm wide st-
rips. The shear force required to rupture the strips
was measured using a texture press (Model TP-2,
Food Technology Corp., Rockville, MD) with a single
blade shear cell (Model CA-1) at a ram speed of 30
cm/min. Shear measurements were then standardi-
zed using the cross-sectional area (cm?) of samples.

Statistical analysis

Analysis of variance (AOV) tests were performed
using the general linear model program developed
by SAS (Statistical Analysis System Institute Inc,
Cary, NC). The mean difference were examined
using the Student-Newman-Keuls test, a part of the
SAS program.

Regressional analyses were performed using the
Minitab program developed by Minitab Inc. (Univer-
sity Park, PA).

Results and Discussion

Proximate composition

Desinewed breast meat showed no significant (p>
0.05) difference in proximate composition compared
to ground breast meat. Water-washed and desinewed
breast meat, bicarbonate-washed and desinewed
thigh meat and bicarbonate-washed and desinewed
drumstick meat had significantly (p<0.05) higher
moisture contents and significantly (p<0.05) lower
protein contents compared to the corresponding con-
trols (ground breast, ground thigh or ground drums-
tick), respectively (Table 1).

The higher moisture content and the lower protein
content of the washed and desinewed samples is not
unexpected. The influx of the washing solutions into
the meat structure with the removal of sarcoplasmic
components is assumed to be the causative factor.
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Table 1. Comparisons of proximate composition and hydroxyproline content of treated samples with those of ground

breast, ground thigh and ground drumstick®

Sample treatment

Proximate composition

OH-Proline content

Moisture Protein Fat mg/g Sample  mg/g Solid
(%) (%) (%)
Ground breast (GB) 7559 b 2240 a 133 d 0.83 d 338 d
Desinewed breast (DB) 7594 b 22.13 a 2.12 d 0.76 d 317 d
Water-washed and desinewed 82.29 a 16.42 d 148 d 081d 4.50 d
breast meat (WDB)
Ground thigh (GT) 7373 ¢ 18.74 ¢ 7.10 a 264 b 987 b
Bicarbonate-washed and desinewed 83.05 a 1333 e 322 b 122 d 7.13. ¢
thigh meat (BDT)
Greound drumstick (GD) 76.30 b 20.18 b 2.64 be 3.29 a 13.88 a
Bicarbonate-washed and desinewed 82.76 a 1547 e 158 d 1.80 ¢ 10.74 b

drumstick meat (BDD)

“Values represent means of three replications. Within each column, means having the same letter (a-e) are not

significantly different (p>0.05)

Bicarbonate-washed and desinewed thigh meat
and bicarbonate-washed and desinewed drumstick
meat also had significantly (p<0.05) lower fat conte-
nts compared to the corresponding controls (ground
thigh and ground drumstick, respectively). This may
have been caused by the removal of intramuscular
fats, since substantial amounts of fat particles were
removed during the washing step (refer to Materials
and Methods).

The compositional changes due to the treatment
were generally in agreement with the results repor-
ted by Ball and Montejano®?. Significant (p<0.05) in-
creases in moisture content and significant (p<0.05)
decreases in fat and protein contents were observed
when strips of broiler thigh meat were washed with
sodium bicarbonate or sodium acetate buffers.

Hydroxyproline content

Significant (p<0.05) decreases in hydroxyproline
content due to the treatment were observed among
the thigh and drumstick meat samples (Table 1). Bi-
carbonate-washed and desinewed thigh meat and bi-
carbonate-washed and desinewed drumstick meat
showed a 53% and a 47% decreases in hydroxypro-
line content, respectively, on a sample basis compa-
red to the corresponding controls (ground thigh and
ground drumstick). These changes were a 27% and
a 25% decreases, respectively, on g solid basis. It was
concluded that substantial amount of connective tis-
sues were removed from the thigh and drumstick
meat due to the treatments.

The hydroxyproline content of desinewed breast

meat and the water washed and desinewed breast
meat samples was not significantly (p>0.05) different
from that of ground breast meat. This indicated that
the desinewing process was not effective for the re-
moval of connective tissues in breast meat. Another
aspect, which may be related to the inefficiency, is
the structure of breat meat itself. Connective tissues
in breast meat are mostly peri-and endomysial con-
nective tissues which have a thin and flexible net-
werk-like structure'™®. Therefore, it was postulated
that the majority of the connective tissue passed th-
rough the device. This may explain the non-signifi-
cant effect of the desinewing process on breast meat
observed in this study.

Color characteristics

As shown in Table 2, significant (p<0.05) increases
in the “L” value (lightness) and decreases in the “a”
value (redness) were observed among the washed
and desinewed sample. Water-washed and desine-
wed breat meat showed a 24% increase in lightness
and a 37% decrease in redness when compared to
ground breast meat. In the case of the thigh and dru-
mstick meat samples, the increases in lightness were
approximately 20% for each and the decreases in re-
dness were 34% and 37%, respectively.

Water-washed and desinewed breast meat, bicar-
bonate-washed and desinewed thigh meat and bicar-
bonate-washed and desinewed drumstick meat had
significantly (p<0.05) lower total pigments (hemoglo-
bin and myoglobin) contents compared to the corres-
ponding controls (Table 2). Water-washed and desi-
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Table 2. Comparisons of color values and total pigments content of treated samples with those of ground breast,

ground thigh and ground drumstick®

Sample treatment

*L” Value'
Ground breast (GB) 61.70 be?
Desinewed breast (DB) 62,70 b
Water-washed and desinewed thigh 76.27 a
meat (WDB)
Ground thigh (GT) 49.80 e
Bicarbonate-washed and desinewed 60.52 ¢
thigh meat (BDT)
Ground drumstick (GD) 4864 ¢
Bicarbonate-washed and desinewed 5862 d

drumstick meat (BDD)

Hunter scale

Total pigments”

“a” Value® “b" Value*  mg/g Sample  mg/g Solid
7.26 ¢ 14.00 a 020 d 0.80 ¢
713 ¢ 14.15 a 0.19 d 0.79 d
449 d 1312 b 0.12 e 0.68 e
13.06 a 1310 b 0.78 b 303 b
859 b 14.21 a 0.20 d 127 d
1313 a 11.83 ¢ 111 a 4.76 a
821 b 13.63 ab 0.25 ¢ 152 ¢

*Values represent means of three replicates. Within each column, means having the same letter (a-¢) are not signifi-

cantly different (p>0.05)
"Total pigments=Myoglobin+ Hemoglobin

““L" value, light reflectance where a score of 100 indicates, "perfect white’ and 0 indicates blackness
4*a" value, when positive, indicates redness. When negative, indicates greenness
““h” value, when positive, indicates vellowness. When negative, indicates blueness

Table 3. Comparison of pH values and buffering capacity of treated samples with those of ground breast, ground

thigh and ground drumstick®

Sample treatment

Ground breat (GB)
Desinewed breat (DB)

Water-washed and desinewed breast meat (WDB)
Ground thigh (GT)

Bicarbonate-washed and desinewed thigh meat (BDT)
Ground drumstick (GD)

Bicarbonate-washed and desinewed drumstick meat (BDD)

Buffering capacity (mmole/kg/pH)"

pH —

As is Dry wt

5.73 d* 50.3 a 207 a

575 d 50.1 a 209 a

5.72 d 300 b 168 bc

6.03 ¢ 317 b 123 cd

6.80 b 224 ¢ 143 ¢

6.08 ¢ 26.2 be 113 d

6.95 a 179 ¢ 108 d

*Values represent means of three replications. Within each column, means having the same letter (a-d) are not signifi-

cantly different (p>0.05)

"Calculated from the slope of pH vs. added acid/base line

newed breast meat contained 40% less pigments on
a g sample basis (14% less on g solid basis) compared
to the ground breast meat. Bicarbonate-washed and
desinewed thigh meat and bicarbonate-washed and
desinewed drumstick meat had 74% and 77% less
pigments, respectively, compared to corresponding
controls.

The total pigments content of the sample showed
the same trend as shown by the “a” values. This in-
dicated that the L, a, b index may be a valid estimator
of the pigment content for these products.

A slight increase in the “b” values of samples due
to washing was also observed in this study. A similar
trend (increase in yellowness) was observed by Her-
nandez et al.** among mechanically deboned turkey

meat samples washed with various strengths of pho-
sphate buffers.

pH and buffering capacity

The pH and buffering capacity of desinewed breast
meat were not significantly (p>0.05) different from
those of the ground breast meat (Table 3).

The pH of water-washed and desinewed breast
meat was not significantly different (p>) from that
of ground breast meat, althogh the buffering capacity
showed a 40% decrease on g sample basis. The pH
values of bicarbonate-washed and desinewed thigh
meat and bicarbonate-washed and desinewed drum-
stick meat were close to 7.0 and the buffering capa-
city of the same samples were 29% and 32% lower,
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Table 4. Comparisons of salt extractalbe protein content, water holding capacity and hydration ratio of treated samples
with those of ground breast, ground thigh and ground drumstick®

Sample treatment

Extracted protein

Ground breast (GB)

Desinewed breast (DB)

Water-washed and desinewed thigh meat
(WDB)

Ground thigh (GT)

Bicarbonate-washed and desinewed thigh
meat (BDT)

Ground drumstick (GD)

Bicarbonate-washed and desinewed
drumstick meat (BDD)

b . .
“Total protein X100 WHC" (%) Hydration ratio
39.6 b? 89.5 a 3.80 be
402 b 90.5 a 3.82 be
49.1 a 716 b 416 b
247 ¢ 8l.1 a 323 ¢
375 b 84.7 a 523 a
17.1 d 873 a 3.78 bc
272 ¢ 89.3 a 521 a

“Values represent means of three replications. Within each column, means having the same letter (a-e) are not signifi-

cantly different (p>)

o1 weight loss (g)
[1 H;O in sample (g) |X 100

“Weight of pellet (g) after cooking and centrifuge/g solid

respectively, compared to the controls.

Honikel and Hamm' reported that water soluble
compounds account for approximately half of the bu-
ffering capacity of a muscle tissue. Since the removal
of the sarcoplasmic component was evident, as shown
by the proximate composition and total pigments co-
ntent of the samples (Tables 1 and 2), the decrease
in buffering capacity of the treated samples (WDB,
BDT and BDD) was the reflectin of the loss of sarco-
plasmic components.

The pH values of bicarbonate washed samples
were significantly (p<0.05) higher than those of the
controls. The high pH of the samples may be due
to the residual bicarbonate ions in the samples. Ho-
wever, more extensive removal of acidic sarcoplas-
mic components, for example, lactate, may party ac-
count for the high pH observed among the samples.

Changes in pH values and buffering capacity of the
samples have practical meaning, since these factors
are closely related to the final pH and yield of a pro-
duct. For example, phosphates are added to products
to increase water holding and binding. Although dif-
ferent function such as the pH-buffering effect, se-
questering of divalent ions, action as a ATP analog
and the contribution to the increase in ionic strength
are listed as the causative factors for the increases
in water holding and binding, the pH-buffering effect
of phosphate is recognized as the principal contribu-
ting factor®™. Treated samples showed higher pH
and lower buffering capacity values. Therefore, it is
evident that the desired pH and yield of the product

could be obtained by incorporating a smaller amount
of phosphates.

Appopriate changes in the product formula would
be necessary when treated materials are incorporta-
ted into products.

Salt extractable protein content and water holding
capacity

In the present study, the changes in salt extracta-
ble protein content and water holding capacity of the
samples were measured in order to estimate the bin-
ding characteristics and yield of a product when
treated meat was incorporated as a raw material.

Water-washed and desinewed breast meat showed
a 49% extraction compared to a 40% extraction for
the ground breast (Table 4). Bicarbonate-washed and
desinewed thigh and bicarbonate-washed and desi-
newed drumstick meat showed a 37% and a 27% ext-
raction, respectively, compared to the 25% and 17%
extraction in case of the corresponding control samp-
les (ground thigh and ground drumstick).

The increases in the salt extraction were more
prominent in case of the thigh and drumstick meat.
These increases were assumed to be related to the
increase in the proportion of myofibrillar proteins
due to the removal of the sarcoplasmic proteins. Ho-
wever, the observed increase in salt extraciability of
proteins exceeded the level estimated by the inc-
rease in the proportion of myofibrillar proteins. The
slightly higher pH of the samples may partly account
for the increase in salt extractable protein content
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Table 5. TBA values of samples before and after heat treatment
Before heat After heat treatment (days)
Sample treatment _— — ——— —
treatment 0 2 5 7
(mg Malonaldehyde/1000 g Sample)
Ground breast (GB) 0.6 abz 2.6 bey 8.2 bx 11.7 ew 12.5 bv
Desinewed breast (DB) 0.7 abz 3.2 aby 8.8 bx 115 cw 13.2 be
Water-washed and desinewed 0.5 bz 2.2 cdy 49 cx 7.0 dw 7.8 cv
breast meat (WDB)
Ground thigh (GT) 1.2 az 3.5 aby 9.0 bx 13.3 bw 154 av
Bicarbonate-washed and desinewed 0.8 ahz 14 dy 2.3 dx 3.0 ew 3.7 dv
thigh meat (BDT)
Greound drumstick (GD) 1.2 abz 2.7 ay 10.7 ax 14.7 aw 16.4 av
Bicarbonate-washed and desinewed 0.8 abz 1.4 dy 2.2 dx 3.0 ew 3.5 dv

drumstick meat (BDD)

“Values represent means of three replications. Within each column, mean having the same letter (a-d) are not signifi-
cantly different (p>0.05). Within each row means having the same letter (x-y) are not significantly different (p>0.05)

®Internal temperature: 75C

in addition to the increase in myofibrillar protein co-
ntent. However, this does not provide a satisfactory
explanation since the possible variance due to the
difference in pH was eliminated during the extrac-
tion procedure. Therefore, it was postulated that a
substantial part of the increase may have been cau-
sed by some other factors which have not been consi-
dered in the previous discussions, for example, the
disruption of muscle integrity due to desinewing and
possible structural changes of sarcomere due to bica-
rbonate-washing. This aspect was further investiga-
ted using differential scanning calorimetry (DSC), gel
electrophoresis and transmission electron micros-
copy (TEM) in a following study.!®

Water holding capacity (%) of water-washed and
desinewed breast meat was significantly (p<0.05) lo-
wer than that of ground breast or desinewed breast
meat (Table 4). Bicarbonate-washed and desinewed
thigh and bicarbonate-washed and desinewed drum-
stick meat did not show any significant (p>0.05) dif-
ferences in water holding capacity (%) compared to
the corresponding controls (ground thigh and ground
drumstick). The hydration ratio of the samples, cal-
culated by dividing the weight of the pellet with the
solid weight of the samples showed different trends.
Bicarbonate-washed and desinewed thigh and bicar-
bonate-washed and desinewed drumstick meat retai-
ned significantly (p<0.05) higher amounts of water
on a g solid basis, compared to the corresponding
controls.

The pattern of change in the hydration ratio due
to the treatments was similar with that of the salt

extractable protein content of the samples. This indi-
cated that the changes may have been caused by a
common causative factor. The changes in myofibrillar
structure was also assumed to be related to the inc-
reases in the hydration ratio.

TBA

In this study, TBA values of the samples before
and after heat treatment (internal temperature: 75C)
and during storage (0, 2, 5, 10 days) were examined
to compare the storage stability of the samples. Be-
fore heat treatment, the samples showed no signifi-
cant {p>0.05) differences in TBA value, except for
a difference between the washed and desinewed
breast meat and the ground thigh meat (Table 5).
After heating, however, water-washed and desine-
wed breast meat, bicarbonate-washed and desinewed
thigh and bicarbonate-washed and desinewed drum-
stick meat had significantly (p<0.05) lower TBA va-
lues compared to the corresponding control sample
(ground breast, ground thigh and ground drumstick,
respectively). This indicates that the treated samples
are less susceptible to lipid oxidation than are the
controls under the same storage conditions.

It has been shown that Fe?" ions released from
heme pigments serve as active catalysts for lipid oxi-
dation™. Since significant (p<0.05) reductions in the
total pigments content due to the treatments were
observation in this case, it was concluded that the
lower TBA values observed among the treated samp-
les may have been caused by the removal of heme
pigments. The reduction of fat content due to the
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Table 6. Toughness of breast, thigh and drumstick meat sample rolls*

Ground breat (GB)

Desinewed breat (DB)

Water-washed and desinewed breast (WDB)
Grund broiler breast

Ground thigh (GT)
Bicarbonate-washed and desinewed thigh meat (BDT)
Ground drumstick (GD)

Bicarbonate-washed and desinewed drumstick meat (BDD)

Ground broiler thigh
Ground broiler drumstick

Sensory score”

Shear force (N/cm?)

Breast
54 a* 9.71 a
55 a 961 a
52 a 9.61 a
370D 510 b
Thigh and drumstick
52 b 9.90 b
31c¢ 784 b
6.2 a 13.73 a
52 b 12.65 a
33 ¢ 5.10 ¢
33 ¢ 343 ¢

“Values represent means of three replications (total of 27 observations in case of sensory and total of 12 to 15 observa-
tions in case of shear). Within each column of each group, means having the same letter (a-c) are not significantly

different (p>0.05)
bRefer to the hardness reference scale'!

treatments (Table 1) was also considered as a causa-
tive factor for the lower TBA values of treated samp-
les since it implies the reduction of substrate for the
oxidation.

Toughness measurements

The average toughness scores of the rolls prepared
from bicarbonate-washed and desinewed thigh meat
and bicarbonate-washed and desinewed drumstick
meat were significantly (p<0.05) lower than those of
the rolls prepared from control samples (ground
thigh and ground drumstick) (Table 6). However,
shear values measured by a texture press showed
no significant (p>0.05) reduction due to the treatme-
nts.

The shear measurements, in the case of meat, con-
sist of compression, extrusion and tensile strength
in addition to the true sheat force"™. Furthermore,
the compression of a meat creates a movement agai-
nst binding or cohesion®®. The increase in the conce-
ntration of salt extractable proteins, which are the
major components contributing to the binding of a
product®?®, were observed in this study. Therefore,
it was assumed that the shear values may have been
influenced by the changes in other texture characte-
ristics, especially binding. This may explain the non-
significant differences in shear values of the treated
and control samples.

Differences in toughness were not detected among
the breast meat samples by either sensory panels or
shear measurement (Table 6). This may be explained

by the fact that the connective tissue contents of
breast meat samples were not significantly (p<0.05)
reduced by the treatment (Table 1).
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