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The objective of this study was to in-
vestigate the effects of fasting time
before slaughtering and storage tempe-
rature on the bijochemical and histolo-
gical characteristics of duck muscle.
Fourty marketed mule ducks ( body
weight: 3.2-3.5kg, feeding peroid:
85-90 days )were divided into four lot
s, and four different fasting time (

4 ,8 ,12 ,24 hours) plus enforced exe-
rcise were performed.The carcasses we-
re then stored in different temperat -
ure conditions to study their biochem-
ical and ultrastructure changes.

The pH values of Blood were high as
fasting time extended, and the pH val-
ues of duck muscle obtained from the
carcasses 24 hour postmortem had same
trends. But the pH values of thigh mu-
scle was highly significant higher th-
an that of breast muscle.The content
of glycogen of duck muscle decreased
as fasting time increased , and the
glycogen content of thigh muscle was
significant Tower than that of breast
muscle. The WHC from the longer fast-
ing time ducks were higher than that
of the samples from the shorter fast-
ing time ducks. The normal color was
observed in the breast of duck which
were fasted for 4and 8 hours. However,
the DFD-Tike muscle was observed in
the breast of ducks fasted for 12 and
24 hours. Microbial counts, WHC ,pH of
muscle stored at different temperature
were determined. The changes of SDS-
PAGE behavoir and ultrastructure of
duck muscle were also studies.

INTRODUCTION

Duck production is one of the import-
ant poultry industries. The duck meat
has the highest exportable potential-
ity among the poultry products. Taiwan
is located in the sub-tropical area It
usually causes the animal seriously st-
ressed as they are transported to the
slaughterhouse. In plant , ducks often

were handled improperly and stressed,
and resulted in abnormal duck muscle

such as DFD- Tlike muscle . This probl-
em does affect the quality of duck me-
at and make the processors lost econo-
mically. Thus,how to solve this probl-
em is very important.

The purpose of this Study was to inve-
stigate the effects of fasting time
and enforcing exercise before slaught-
ering and storage temperature on the
biochemical and histological characte-
ristics of duck muscle.

MATERIALS AND METHODS
Experiment animal
Fourty marketed muie ducks( body weig-
ht:3.2-3.5kg , feeding peroid: 85-90
days).
Experiment treatments
Fourty marketed mule ducks were divid-
ed into four lots and four different
fasting time (4 ,8 ,12 ,24 hours) and
stress (enforced exercise 15 mim.) we-
re performe. The ducks were only prov-
ided clean water during fasting pero1¢
The breast and thigh muscles were tak-
en out from the undefeathered duck car”
casses after bleeding. The excised mu-
scle were divided into 2 lots and sto-
red at 4°C and 25°C.
Biochemical analysis
50 ml of duck blood was collected from
bleeding and determined the pH of blo-
od with pH meter (HI8428, HANNA Instr-
ument). The pH and temperature of mus-
cle were measured at 0, 45 min.,and 24
hours postmortem. 0.5 9 of breast mus¢”
le or thigh muscle were taken from the
carcasses after bleeding and stored 1"
liquid N, for glycogen content determ”
ination. The glycogen contents of mus~
cle were determined according to theé
procedure of Nuss and Wolf (1980). Thé
meat color was measured with color d1”
fference meter and optically observed
the color grade. the color grade was
divided into 5 grades* 1-pink red , Za
cheery red , 3-red , 4-slight dark ré%
, 5-dark red. The water holding capa‘
ity (WHC) and total plate counts weré
measured according to the procedure 0
Ockerman(1974).
Muscle protein electrophylsis y
The breast muscle obtained from the €2
rcass of the duck fasted for 4 hours-

The 'sarcomplasmic and myofibrillar PrO;,

tein were prepared according to the pr
cedure described by Goll and Robson(
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1967). The SDS-polyacrylamide gel elec-
trophylsis was prepared and performed
according to the procedure described
by Chen(1977).
Transmission electron microscope(TEM)
The breast muscle obtained from the du-
Cks fasted for 4 and 24 hours, and the
Samples were prepared as described by
Duston(1974) and Chen (1977). The ult-
rastructure of muscle tissue was exam-
Tned and recorded by JEM 200CX transm-
égsion electron microscope operated at
kv.

RESULTS AND DISSCUSSION
The pH values of blood were high as fa-
Sting time extended, and the pH values
Of duck muscle obtained from the carc-
asses 24 hour postmortem had same tren-
d§. The pH value of thigh muscle was
Significantly higher than that of brea-
St muscle but the glycogen content of
thigh muscle was significantly lower
than that of breast muscle (Table 1 ).
The glycogen content of duck muscle (
b?east and thigh ) decreased as fasting
time increased(Table 1) and the result
Was similar to the reports of Crouse
€t a1.(1984)and Sayre et al. (1963) .
he decline rate of pH in muscle was
Slow as the fasting time increased and
that of muscle stored at 4°C was sloy-
€r than that of muscle stored at 25°C.
(Fig. 1). The WHC of duCk muscle obtai-
hed from the longer fasting time ducks
Was higher than that of the samples ob-
tained from the shorter fasting time
ducks. The WHC of breast muscles was
igher than that of thigh muscles(Tab-
le 2). L values of muscle decreased as
faSting time increased. The normal col-
Or was observed in the breast of ducks
Which were fasted'sfos# 4 and 8 hours.
Owever, the DFD-1ike (Dark,Firm,Dry)
Muscle color was observed in the breast
Muscle of ducks which were fasted for
12 and 24 hours(Table 1). Total plate
COunts were the highest in the samples
rom the ducks were fasted for 24 hours
and stored 24 hours and that of muscles
i}ored at 4°C was lower than that of m-
r“C]€S stored at 25°C (Table3). The
€sult was similar to the reports of
Newton and Gitl (1980-81) and Robert et
a1.(1981). A component with molecular
"eight between 63 and 54 Kdalton was
&tected on the electrophoretograms of
€ samples stored at 25°C for 24 hours
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and the samples stored at 4°C for 48 h-
ours. The intensity of this component
increased as storage time increased,
and the intensity of 30,000 and 27,000
dalton components also increased as st-
orage time increased. The changes of d-
uck muscle stored at 25°C were signifie-
antly serverer than those of duck musc-
le stored at 4°C.(Fig.2).

The changes of ultrastructure of duck
muscle, H-zones and M-Tines were weak-
ened, and Z-lines were disrupted. Sarc-
omplasmic reticulum and mitochondria
disappeared rapidly during postmortem
storage. These conditions were observed
in the samlpes of duck which were fast-
ed for 24 hours and stored at 25°C for
24 hours(Fig. 4). The ultrastructural
changes of duck muscle were considerab-
Te and Targe, when the samples were st-
ored at 25°C for 72 hours(Fig, 4). How-
ever ,the ultrastructural changes of
duck muscle obtained from the 4 hour
fasted ducks stored at 4°C and 25°C we-
re smaller than those of the sampies
obtained from the 25 hour fasted ducks
(Fib. 3), and all the samples stored

at 4°C were moré stable than those sto-
red at 25°c.

CONCLUSION

These results were noted that the impr-
oper handling of the duck preslaughter
could result in DFD-1ike duck meat and
shorten the shelf-life of the product.
Thus, it was very important to reduce
the stresses to the duck preslaughter
to produce good quality of the product.
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Table ] : The effect of different fasting time od the quality of duck muscle.

4 8 12 24
Breast Thigh Breast Thigh Breast Thigh Breast Thigh
e 7.62° 7.92° 7.5 7.81%
_ . One. |38.6f 3305 3909 38 38.3° 3639 3P 3w.C
Mcat tenperatureg °C) . i
45 min [27.4 25.5" N 28.4° 29.7€ 26.3%  30.3f  30.4f
45 min. | 6.11° 6.20° 6.209 6.60° 6.73 6.6 6.209 6.70f
Meat plf 24 nr. 5.9 6300 s5.61C 6.4°  s.90f" .209°  6.06™  6.001"
- “ -
Ci n (wia7) 2Ron 1.84¢ 1.34¢ 1165 0.87% 0.662 0.669 0.559
45 min [30.3%  32.0% 2.7 33.sfX 30,0 33.0f% 29,67 33,30
Lvalue (3) 24 he. [31.3% 20,9 29.99% 31 3 251"V 326 2760 3104
45 min | .66 1.ee™  1.779™% 1.8 1% L3P Lsef* 1sfX
*
WHC 24 hr. | 1.565°% 1,63 1,258 pomfeY g ppfeX g 31€Y g ogfY g 3ofY
c d c et
Grade of color 2.16 1.33 2.66 3.33

a

Blood is obtained from bleeding and used for pH test.

b

Color evaluated by S grades: l-pink, 2-cherry red, 3-red, 4-slight black red, S5-black red.

Data within horizontal rc.s with different letters (c,d,e,f,g,h,i) are significant difference(P<
0.05), * is highly significantly different

MData within vertical! colums in
difference(P<0.05).

(P<C0L01)%

the sam: items, with different letters (x,y) are s‘gnificant

Table 2 1« The effects of different fasting time before slaughter and different
temperature during postmortem storage on the water holding capacity® of
duck muscle.

Storage . Water holding capacity

Fasting time Part temperature Storage time

(hr.) (*C) (hr.) 0.75 12 24
4 1.62 . 1.56 19
. Breast 25 1.66  1.52 1.58°
4 1.85 1.7 1.0 "
Thigh 25 18607 15925 Saen "
¢ 1.5 1.s8 1.3¢ "
greast 25 1.775° 1.58 feaes
8 4 224 2.23° e
Thigh 25 1.86° 1.80° 134"
4 1.46 1.4 1.37
Breast 25 1.47 1.37 1.32
12 e e
4 1,66 1.4 1.37
.tf .
Thigh 25 1.75  1.33 1.31
< 13¢50 153 13
& b ® fo coee
2 Bresst 25 1.56° 132 1.26
4 1.66%° 1.52 e
Thigh 25 1.51°  1.49 1.39
a:

Water holding capacity: Total press areas/meat press areas.

pData within horizontal rows with ® is significant difference (P<L0.05); ** is
highly significantly different (P<0.01).

Data within vertical colums in the same itoms with different letters (b,c.d.e.f)
tre glgnificant difference (P<0.05), * is highly significantly different (P<0.01).
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-mortem storage at 25°C,
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Fig. 1 The changes of pH of duck muscle (breast and thigh) obtained from different fasting
time before slaughter during postmortem storage at 4°C and 25°C.
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Table 3 : The effects of different fasting time before slaughter and
different temperature during postmortem storage on the total

‘plate counts of duck muscle®.

4 8 12 24
g° 8.84 x 100 1.93 x 105 1.78 x 10® 1.97 x 10°
cs® 8.10 x 10° 6.70 x 10° -7.64 x 10° 8.40 x 10°
~ 1.18 x 10°  1.95 x 108 1.35 x 10° 1.48 x 108
crt 8.8¢ x10° 6.30 x 10° 3.04 x 105 8.2 x 10°

a8 24 hours of postmortem.
b Duck. b-::east muscle stored at 25°C.
C Duck breast muscle stored at 4°C.
d Duck thigh muscle stored at 25°C.
€ puck thigh muscle stéred at 4°C.
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Fig. 2, : Camparison of SDS electropharetic patterns of sarcarplasmic (A) and myofibrill ar (B)
fractions stored in different temperature ( (C) 4°C, 25°C ).
Note: The numbers on label indicated hours of storage.
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Electron micrograph of duck muscle after 0 hour post-
-mortem (fasting 4 hos. plus stressing before slaughter).
(28,000X).

Electron micrograph of duck rscle after 48 hours post-

-mortem at 4°C .
(28,000X).
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Electron micrograph of duck muscle £fter 72 hours post- Eleciron micrograph of duck muscle after 72 hours post-
-mortem at 25°C

=orter at £°C . *
£28.000X). (28,000X) .

Fig. 3 Electron micrograph of duck breast muscle obtained from 4 hours
fasting time and stored at 4°C and 25°C, “
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Electron micrograph of duck muscle after O hours post-

-morter (fasting 24 hus. p
1. (28,000X).

lus stressing before slaughter

Electron micrograph of duck muscle aftar 24 hours post-
—-rortem at 4°C :
(28,000X).

Electron micrograph of cduck muscle after 48 hours post-
-mortem &t 4°C
(28,000X) .
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Electron micrograph of duck muscle after 72 hours post-
-mortem at 4°C . .
(28,000X) .

Electron micrograph of duck muscle after 24 hours post-
-mortem at 25°C
(28,000X).

—orten at 25°C
(28,000X).

Electron micrograph of duck muscle after 72 hours post-
~mortem at 25°C
(28,000X) .

Fig. 4 Electron micrograph of duck breast muscle obtained from 24 hours
fasting time and stored at 4°C and 25 °C.

1256






