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The increased number of population growth needs
enough food stock to fulfill the food necessity. Protein-
sources food stuffs resulted by the farmers, such as
meat, egg, or milk, are between the food stock which
must be increased. Furthermore, it is known that meat
is the primary source of animal protein. Demand rate
of chicken meat is four per cent more than its produc-
tion rate. Chicken meat can be supplied from the poul-
try farm, either from the broiler hens or from the layer
hens. Layer hens have double benefits, beside produc-
ing eggs, they can also produce meat after their pro-
duction period over. Unproductive layer hens also can
be used to produce meat, and then to be sold as culled
layer meat, since they have tough meat (Lengkey,
1991). The broiler industry is gaining rapid momentum
and consumer usually do not prefer old culled birds for
table use because of the poor quality due to lack of ten-
derness. The quality of meat for commercial purpose
and acceptability depend on the amount and nature of
biochemical constituent (Sinku, et al., 2002). Papa-
in is in the dried latex obtained from the papaya fruit
(Carica papaya L). 1t is the protease which is most
commonly used for the food processing. Tenderness is
considered to be the most important organoleptic char-
acteristic of meat.

According to Archile-Contreras et al. (2011), the
toughness associated with spent chicken meat is pri-
marily due to the increased cross-linking in the con-
nective tissue of older animals. Culled hens which were
being used for meat purpose are going to be discarded
by the quality concious consumers due to inherent
quality differences especially tenderness of spent hen
meat. Therefore, the farmers are facing a problem in
disposing their old-unproductive layers. The treatment
of proteolytic enzymes is one of the popular methods
for meat tenderization. The latex of the papaya plant
and its green fruits contains two proteolytic enzymes,
papain and chymopapain. The latter is most abundant

but papain is twice as potent (Virdi, 2009). The us-
age of tenderizer can be done by injection (Lengkey,
1991), by dipping the meat cut in a solution contain-
ing proteolytic enzymes (Gerelt, et al., 2000) or wrap-
ping the meat with fresh papaya leaves (Abdalla, et
al., 2013). Papain is in the dried latex obtained from
the papaya fruit (Carica papaya L). 1t is the protease
which is most commonly used for the food processing.
Using for papain is in the meat industry for the ten-
derisation of meat. Carica papaya is a native to tropical
countries. The latex is a complex mixture of chemical
compounds with diverse chemical activities (E1 Mous-
saoui et al., 2001) and serves as an excellent meat ten-
derizer (Huet, et al., 2006).

MATERIAL AND METHODS

Culled Laying Hens

The experimentals culled laying hens were 63
weeks of Hyline strain, and the weight was between
1.1 — 1.6 kg. These birds were randomly divided into
four groups, and each group containing 5 birds. The
breast were chosen randomly for dipped in papain so-
lution.

Papain

The papain is a commercial papain. The papain
used in this study at 3% level (w/w) to improve the
tenderness and functional properties such as water
content and pH of culled layer hens meat. The papain,
was divided in four groups, where the meat was dipped
for 15°,30°, 45’ and 60°.

Preparation and cooking of the meat :

The breast were chosen from the carcass to test the
effect of papain on meat pH, water content and ten-
derness. The meat was divided randomly, into four
groups and then dipped in papain solution, for 15, 30°,
45’ and 60°. Meat pH was measured immediately after
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Table 1. pH, Water Contents and Tenderness of Culled Laying Hens in Papain treated groups

Tenderness
0,
Treatments pH Water contents (%) (mm/g/10 sec)
R-1 5.50° 50.25° 8.16
R-2 5.55 54.10® 9.25°
R-3 5.58 56.80° 9.65°
R-4 5.60% 58.59° 10.00¢

Notes: R-1 : dipping for 15’
R-2 : dipping for 30’
R-3 : dipping for 45’
R-4: dipping for 60’

a,b,c,d means bearing same superscript did not differ significantly.

slaughter and then dipped in papain solution, using pH
meter. The water content is using oven method, and
the tenderness using Universal penetrometer 1/10 TH
MM DV. The breast was cooked after putting in plas-
tic bag until boiled for 10 minutes. This experimental
was done at Laboratorium Bahan Makanan and Labo-
ratorium Teknologi Pengolahan Produk Peternakan,
Fakultas Peternakan Universitas Padjadjaran, Band-
ung, Indonesia.

The experimental method and statistical analysis :

The experimental method is Completely Random-
ized Design 4 x 5. Data collected in these experiment
were subjected to analysis of variance (ANOVA) test
under Completely Randomized Design (CRD) 4 x 5.
Duncan’s multiple range tests was used to determine
the differences among the treatments means.

RESULTS AND DISCUSSION

Data pertaining to the effect of papain on pH, wa-
ter content and tenderness of culled laying hens is pre-
sented in Table 1.

The effect of treatment on meat pH

The means on pH of culled layer hens, has no sig-
nificancy, even the longest it was dipped in the papain
gave more pH and this results indicated that there is
no significancy because the carcass has the same treat-
ments and the pH was measured after the birds was
slaughtered and then the meat was soaked in papain
solution. The pH of meat plays important role in main-
taining the meat quality. The thoughness of the meat,
occurs at low pH. In this treatment, the pH of the meat
are between 5.50 — 5.60. The meat pH level rise as the
dipping time is longer. It means that the dipping time
has effect on pH level. So there is an activity of papain

towards the meat pH, even there is no significancy on
this treatment. According to Sinku et. al (2002), the
pH of culled layers are 5.63, and Khan and Natamura
(1970) reported an ultimate pH near 5.7 as desirable
for maintaining quality of poultry breast meat. But
when the carcass was injected with papain, and then
slaugtered after 1 — 3 minutes, the pH were between
5.967 — 6.233 (Lengkey, 1991).

The effect of treatment on Meat Water Content

In Table 1, the water content are between 50.25
till 58.59%. The water content was rise as the dipping
time is longer. The means from R-1 treatment was sig-
nificantly effect to R-3 and to R-4; but between R-1
and R-2 has no significantly effect, and between R-2
vs R-3, and also between R-3 vs R-4. The water con-
tent will effected the tenderness of the meat. It means
that the papain has effect on the meat water content.
There is an increasing on meat water content when the
dipping time more longer. The meat ability to bind the
water will increase because of the papain. According
to Sinku et al. (2003) there is significantly increased
of water content in breast muscle after treatment with
proteolytic enzyme.

The effect of papain on Meat Tenderness

From Table 1, it is showed that the meat tenderness
is increase, when the dipping time more longer, and
there are significancy between the treatments (R-1;
R-2; R-3 and R-4). The longer the meat was dipped
in papain, the tenderness will rised. When dipped for
15 minutes (R-1) is 8.16 mm/g/10 sec vs 10.00 mm/
2/10 sec, after 60 minutes dipping (R-4). It means that
the using of papain was affected the tenderness of the
meat. According to Lengkey (1991), papain injected
in culled layer hens will increased the tenderness; and
Abdalla et al., (2013); there is improvement in tender-
ness using leaves papain, about 30% on breast.
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CONCLUSIONS

It can be concluded that soaking the carcass in the
papain solution, had a positive effect on water content,
pH and tenderness of culled layer hens meat. The lon-
ger the soaking time, will increase the water content,
pH and tenderness; even there is no significancy in the
meat pH, but there is significancy in the water content
and the tenderness of culled layer hens meat.
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SUMMARY

Twenty culled layer hens was test on the effect of length of soaking in papain on meat water content, pH and
tenderness. The length of soaking are 15, 30, 45 and 60 minutes; and the experiment used Completely Random-
ized Design (CRD), and each treatment was repeated five times. Results indicated that 60 minutes soaking has
the best on water content (58.59%), pH (5.60) and tenderness (10 mm/g/10 sec).
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