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ABSTRAK

Prayitno AH, Lorenza F, Suparmi, Naafi’yan MH. 2021. Kualitas sosis ayam yang difortifikasi nano kalsium kerabang telur itik
dalam kemasan vakum yang berbeda selama penyimpanan suhu -18°C. JITV  26(4):152-157. DOIL:
http://dx.doi.org/10.14334/jitv.v26i4.2900.

Penelitian ini bertujuan untuk mengetahui pengaruh fortifikasi nano kalsium kerabang telur itik dan jenis kemasan yang
berbeda terhadap kualitas sosis ayam. Materi penelitian terdiri dari nano kalsium kerabang telur itik, daging fillet ayam, gula
pasir, bawang putih bubuk, garam, lada, tepung tapioka, es batu, minyak, isolate soya protein, sodium tripolifosfat, monosodium
glutamat, selongsong kolagen sosis, kemasan polyethylene, nylon, dan retort pouch. Perlakuan fortifikasi nano kalsium kerbang
telur yaitu PO (0%) dan P1 (0,3%) dari total adonan. Perlakuan kemasan vakum yaitu K1 (polyethylene), K2 (nylon), dan K3
(retort pouch). Semua sosis ayam dikemas vakum dan disimpan pada suhu -18°C dengan waktu pengamatan 0 dan 14 hari.
Parameter yang diuji yaitu kadar air, nilai pH, bilangan peroksida, dan total plate count. Data hasil uji dianalisis dengan analisis
variansi rancangan acak lengkap pola faktorial dan jika terdapat perbedaan yang signifikan (P<0,05) kemudian diuji lanjut
dengan uji Duncan’s New Multiple Range Test. Sosis yang difortifikasi nano kalsium kerabang telur itik dengan kemasan vakum
retort pouch merupakan perlakuan terbaik dengan bilangan peroksida terendah pada umur simpan 14 hari. Sosis yang
difortifikasi nano kalsium kerabang telur itik dengan kemasan vakum retort pouch pada umur simpan 14 hari memiliki kadar air
(51,59%), nilai pH (6,83), bilangan peroksida (64,64 meq O,/kg), dan total plate count (3,50 x 10° cfu/g).

Kata Kunci: Sosis ayam, Kerabang Telur itik, Fortifikasi, Nano kalsium, Kemasan vakum

ABSTRACT

Prayitno AH, Lorenza F, Suparmi, Naafi’yan MH. 2021. Quality of chicken sausage fortified with nano-calcium duck eggshell
in different vacuum packaging during storage at -18°C. JITV 26(4): 152-157. DOI: http://dx.doi.org/10.14334/jitv.v26i4.2900.

This study aimed to determine the effect of fortification of duck eggshell nano-calcium and different types of packaging on
the quality of chicken sausage. The sausage was made of duck eggshell nano-calcium, chicken fillet, sugar, garlic powder, salt,
pepper, tapioca, ice, oil, soy protein isolate, sodium tripolyphosphate, monosodium glutamate, collagen casing, polyethylene,
nylon, and retort pouch packaging. Treatment for fortification of duck eggshell nano-calcium was PO (0%) and P1 (0.3%) of the
total dough. Vacuum packaging treatments were K1 (polyethylene), K2 (nylon), and K3 (retort pouch). All chicken sausages
were vacuum-packed and stored at -18°C for 0 and 14 days of observation. Parameters tested were water content, pH value,
peroxide value, and total plate count. Data collected were analyzed by analysis of variance in a completely randomized design
with factorial patterns and if there was a significant difference (P<0.05) then further tested with Duncan's New Multiple Range
Test. Sausage fortified with duck eggshell nano-calcium with vacuum retort pouch packaging was the best treatment with the
lowest peroxide value at day 14 shelf life. Sausage fortified with nano-calcium duck eggshell with vacuum retort pouch
packaging at day 14 shelf life had moisture (51.59%), pH value (6.83), peroxide value (64.64 meq O,/kg), and total plate count
(3.50 X 10° cfu/g).
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INTRODUCTION

Age and gender are the factors that affect the daily
calcium requirement of the human body. Calcium needs
of children 600 mg/day, adults 800 mg/day up to 1,000
mg/day (Justicia et al. 2012). Calcium deficiency in
children causes rickets while in adults it can cause
osteomalacia and osteoporosis (Deborah et al. 2016).
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Sources of calcium in food are obtained from milk,
vegetables, and fish. But not all calcium from these
foods can be directly utilized by the body because there
are factors that can increase or decrease calcium
absorption. Milk is recommended as the best source of
calcium, but milk is still expensive for some people and
some people are lactose intolerant, meaning they cannot
digest lactose or the natural sugar found in milk and



JITV Vol. 26 No 4 Th. 2021: 152-157

other dairy products. Whereas there are other sources of
calcium that have the potential to contain higher
calcium when compared to milk, namely eggshells.
Eggshells contain 94-97% calcium carbonate (Nurlaela
et al. 2014). Duck eggshells are the second most widely
source of calcium produced in Indonesia. Duck
eggshells can be increased in economic value and
physicochemical properties through the application of
nanotechnology into calcium nanoparticles.

The particle size of calcium in duck eggshells can
be changed from 13,229 nm to 347 nm with high
energy ball milling (Prayitho & Sutirtoadi 2019;
Prasetyo & Prayitno 2021) with a calcium content of
around 54.36-59.27% (Prayitno et al. 2020). The small
size of nanoparticles can cause the extract to be easily
soluble and have a high absorption efficiency in the
intestine due to an increase in surface area, whereas
calcium is generally micro-sized calcium. Nano-
calcium oxide is one type of metal oxide that has been
widely applied as a catalyst (Gopalappa et al. 2012),
antibacterial (Roy et al. 2013; Wang et al. 2017), food
additives (Prasetyo & Prayitno 2021), and is able to
increase solubility and absorption by the body. Nano-
sized duck eggshell as a source of natural food calcium
is very good as a functional component that can have a
positive effect on health.

Prasetyo & Prayitno (2020) and  Prasetyo &
Prayitno (2021) reported that nano-calcium duck
eggshell fortified sausages can improve chemical
quality (increase protein content, ash, and calcium) and
do not change sensory quality to the level of 0.3%.
Sausage is a product made from raw meat that is
mashed with or without the addition of other food
ingredients and permitted food additives and is inserted
into sausage casings with or without a cooking process
(SNI 2015). One of the functional foods is sausage
enriched with eggshell calcium (Astawan 2011).
Research on eggshell calcium fortification in sausage
products has been carried out and can prevent
osteoporosis in humans (Murota et al. 2010).

People's consumption patterns are currently starting
to change due to busyness, the demands of life, the
Covid-19 pandemic, so they prefer ready-to-cook and
ready-to-eat products, one of which is sausage. Sausage
products have a large market share in Indonesia.
Sausage is classified as a processed meat product that is
stored in frozen conditions because it is perishable
when stored at room temperature due to microbial
contamination. The growth and development of
microbes can be prevented through storage and
preservation processes (Yusuf et al. 2016). Sausage
products are usually packaged before storage to prevent
quality degradation. Packaging is a container that is
usually used to protect sausage products and maintain
the quality of sausages for a certain time. This type of
packaging can prevent damage to the product

(Hendrawan et al. 2016). Sausage products can be
packaged in polyethylene, nylon, and retort pouch
which is thought to be able to maintain quality and
longer shelf life without damaging the physical
condition and not changing the flavor of the product.

Polyethylene packaging is the most used packaging
for packaging sausage products. Polyethylene
packaging is easy to obtain, the price is relatively
cheap, and has a good ability to protect the product
(Moniharapon 2013). Nylon packaging can be used for
animal products that are stored at low temperatures and
have low permeability to water (Candra & Sucita 2015).
Retort bag packaging materials have evolved from
being mostly aluminum foil structures to sophisticated
multi-layered packaging, high barrier laminates so that
food packaged in retort bags tastes much better than
canned products (Shah et al. 2017). The advantages of
processed foods packaged in retort bags are more
accepted by consumers than foods packaged in glass
and metal containers because they are lighter, attractive,
and end-use convenient. However, there is no
supporting data regarding the use of various types of
packaging for chicken sausage products enriched by
duck eggshell nano-calcium. Therefore, it is necessary
to research to determine the effect of fortification of
duck eggshell nano-calcium and different types of
packaging on the quality of chicken sausage.

MATERIALS AND METHODS

Materials

The material of sausage consisted of chicken fillet,
spices, sugar, garlic powder, salt, pepper, tapioca, ice,
oil, soy protein isolate (SPI), sodium tripolyphosphate
(STPP), monosodium glutamate (MSG), frankfurter,
collagen casing, duck eggshell, polyethylene, nylon,
and retort pouch packaging.

Methods

This study consisted of several stages, namely duck
eggshell nano-calcium processing, sausage processing,
vacuum packaging, storaging, sausage quality analysis,
and data analysis.

Duck eggshell nano-calcium processing

Processing duck eggshell nano-calcium using high
energy ball milling (Prasetyo & Prayitno 2021). Duck
eggshells were soaked in hot water for 10 minutes, the
eggshell membranes were cleaned, dried at a
temperature of 105°C for 12 hours, then mashed using a
sample mill. Eggshell flour was calcined at a
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temperature of 1,000°C for 2 hours and then further
processed using high energy ball milling for 60 minutes
to produce calcium nanopowder.

Sausage processing

The formulation of chicken sausage in this study
was according to Prasetyo & Prayitno (2021). The
chicken sausage formulation consisted of 50% chicken
fillet, 16.5% tapioca, 2.5% soy protein isolate, 10.5%
oil, 1.2% salt, 0.5% sodium tripolyphosphate, 1.2%
garlic, 1% monosodium glutamate, 2% shallot, 2%
onion, 0.2% pepper, 0.2% coriander, 0.2% nutmeg,
0.5% sugar, 1% frankfurter, and 10.5% ice. Treatment
of duck eggshell nano-calcium fortification was PO
(0%) and P1 (0.3%) of the total sausage dough. Sausage
processing begins with the chicken meat cleaned of
connective tissue and then ground using a grinder. The
ground chicken and oil are mixed using a meat
processor. Then add salt, STPP, MSG, SPI, treatment of
duck eggshell nano-calcium (0.3%), and half of the ice.
All spices are ground, oil, tapioca, and the remaining
half of the ice are mixed using a meat processor. Then
the sausage mixture is inserted into the sleeve. Raw
sausage is then steamed for 60 minutes at a temperature
of 60-70°C. After the cooked sausage was cooled, it
was vacuum-packed with either: K1 (polyethylene), K2
(nylon), K3 (retort pouch), and stored at -18°C with an
observation time of 0 and 14 days.

Sausage quality analysis

Quality of chicken sausage tested was moisture, pH
value, peroxide value (AOAC 2019), and total plate
count (SNI 2009). Observation time on the quality of
chicken sausage was tested on 0, and 14 days shelf life.

Data analysis

The test data were analyzed by analysis of variance
in a completely randomized design with a factorial
pattern and if there was a significant difference
(P<0.05) then further tested with Duncan's New
Multiple Range Test (Riadi 2014).

RESULTS AND DISCUSSION
Moisture

Moisture of chicken sausage fortified with duck
eggshell nano-calcium in different vacuum-packaged
during storage at -18°C is presented in Table 1. The
results showed that nano-calcium fortification and
different types of packaging was significantly affected
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(P<0.05) moisture of sausages at day 14 shelf life, but
different shelf-life did not significantly affect (P>0.05)
moisture of sausages. There was no significant
interaction (P>0.05) between nano-calcium fortification
and different types of packaging during storage at -18°C
to the moisture of sausages. Sausage moisture in this
study ranged from 47.87-51.59% lower than that of
Lengkey et al. (2016) which ranged from 54.70-
56.64%. The moisture in this study still meets the
standard of moisture of sausage products, which is a
maximum of 67% (SNI 2015).

Results showed that sausages without fortification
and with fortification of nanocalcium in polyethylene
packaging had the lowest moisture compared to all
treatments. The highest moisture of sausages is
produced from sausages fortified with nano-calcium in
retort pouch packaging, which was around 51.14%.
This is in accordance with previous research which
showed that eggshell calcium fortification can increase
the moisture of processed meat products because it has
higher water retention and water holding capacity when
compared to meat products that are not fortified
eggshells (Prayitno 2014; Suryanto et al. 2014; Prayitno
et al. 2016).

Table 1. Moisture (%) of chicken sausage fortified
with nano-calcium duck eggshell in different
vacuum packaging during storage at -18°C

Fortification Pzzﬁgzi?]; 5 Shelf Life

ay 0 Day 14

K1 49.65 47.87%

PO K2 49.65 49.95%

K3 49.65 47417

K1 50.69 48.96%

P1 K2 50.69 50.94%

K3 50.69 51.59"

“PDifferent superscripts on the same column showed a significant
effect (P<0.05)

Value of pH

pH value of chicken sausage fortified with duck
eggshell nano-calcium in different vacuum-packaged
during storage at -18°C is presented in Table 2. Results
showed that effect of nano-calcium fortification and
different types of packaging was significant different
(P<0.05) on pH value of sausages at day 0 and 14 shelf
life. In addition, different shelf life also significantly
affected (P<0.05) pH value of sausages. There was no
significant interaction (P>0.05) between nano-calcium
fortification and different types of packaging during
storage at -18°C to the pH value.
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The pH value in this study ranged from 6.38-7.19.
This pH value decreased after 14 days of storage from
6.78 to 6.49. The pH value was influenced by the
presence of duck eggshell nano-calcium. The pH value
was higher than that of not fortified with duck eggshell
nano-calcium. The pH value in this study was still
higher than the results of Rahayu et al. (2012) which
ranged from 6.00-6.30. A higher pH value of sausage
causes the structure of the meat to open up, giving more
space for water molecules.

Results showed that sausage with nano-calcium
fortification in nylon packaging had the highest pH
value followed by sausage packaged in retort pouch and
polyethylene, respectively, namely 7.10; 7.01, and 7.00.
The pH value is influenced by duck eggshell nano-
calcium which contains positively charged ions, namely
Ca®*. This is in accordance with previous research
which showed that eggshell calcium fortification could
increase pH value of processed meat products than
unfortified products (Prayitno 2014; Suryanto et al.
2014; Prayitno et al. 2016).

Peroxide Value

Peroxide value of chicken sausage fortified with
duck eggshell nano-calcium in different vacuum-
packaged during storage at -18°C is presented in Table
3. The results showed that effect of nano-calcium
fortification and different types of packaging was
significantly different (P<0.05) on peroxide value of
sausages at day 0 and 14 shelf life. In addition, different
shelf life also significantly affected (P<0.05) the
peroxide value. There was no significant interaction
(P>0.05) between calcium nano fortification and
different types of packaging during storage at -18°C to
the peroxide value of sausages.

Table 2. Value of pH of chicken sausage fortified with
nano-calcium duck eggshell in different
vacuum packaging during storage at -18°C

The peroxide value in this study ranged from 34.94
to 88.75 meq O./kg. The value of sausages increased
after 14 days of storage from 47.42 to 77.45 meq O./kg.
The rate of increase in sausage peroxide can be slowed
down by fortification of duck eggshell nano-calcium
and the use of different types of packaging. The
peroxide value of sausage fortified with duck eggshell
nano-calcium was lower than sausage that was not
fortified with duck eggshell nano-calcium. This is
because eggshell calcium is known to be used as an
absorbent that can reduce the peroxide value in the oil
(Fitriana & Safitri 2015).

Results showed that sausages with nano-calcium
fortification in retort pouch packaging had the lowest
peroxide value followed by sausages packaged in
polyethylene and nylon, respectively 49.79; 57.67, and
60.17 meq Oykg. Fortification with duck eggshell
nano-calcium as an adsorbent has the main component,
namely calcium carbonate which is polar. Polar duck
eggshell calcium as an adsorbent can adsorb free fatty
acids that have a polar carboxyl end (Fitriana & Safitri
2015). The use of retort pouch packaging in layers and
high barrier lamination (Shah et al. 2017) can also slow
down the oxidation rate of sausages so that the peroxide
value of sausages is still relatively lower when
compared to all treatments.

Total plate count

Total plate count of chicken sausage fortified with
duck eggshell nano-calcium in different vacuum-
packaged during storage at -18°C is presented in Table
4. The results showed that effect of nano-calcium
fortification and different types of packaging was

Table 3. Peroxide value (meq Oykg) of chicken
sausage fortified with nano-calcium duck
eggshell in different vacuum packaging
during storage at -18°C

Fortification P-Déﬁzsgi?]; 5 ShelfLife

ay 0 Day 14

K1 6.38% 6.17™

PO K2 6.38® 6.074

K3 6.38% 6.05"

K1 7.19%8 6.81

P1 K2 7.198 7.01%

K3 7.19%8 6.83

*IDifferent superscripts on the same column showed a significant
effect (P<0.05). “BDifferent superscripts on the same row showed a
significant effect (P<0.05)

Forficaton el S

ay 0 Day 14

K1 59.91° 75.52%¢

PO K2 59.91° 88.75%
K3 59.91° 69.97%8

K1 34.94%4 80.418

P1 K2 34.944 85.40°8
K3 34.94% 64.64%

“iDifferent superscripts on the same column showed a significant
effect (P<0.05). ~BDifferent superscripts on the same row showed a
significant effect (P<0.05)
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Table 4. Total plate count (cfu/g) of chicken sausage
fortified with nano-calcium duck eggshell in
different vacuum packaging during storage at

-18°C
Shelf Life
Fortification Tyies .Of
Packaging Day 0 Day 14
K1 250x10°*  5.90 x 10%®
PO K2 250 x10°%*  6.10 x 10%®
K3 2.50 x 10° 3.60 x 10%
K1 2.40 x 10° 2.30 x 10%
P1 K2 2.40 x 10° 1.40 x 10%
K3 2.40 x 10° 3.50 x 10%

“IDifferent superscripts on the same column showed a significant
effect (P<0.05). ~BDifferent superscripts on the same row showed a
significant effect (P<0.05)

significantly differnt (P<0.05) on the total plate count of
sausages at day 0 and 14 shelf life.

In addition, different shelf life significantly affected
(P<0.05) total plate count of sausages. There was no
significant interaction (P>0.05) between nano-calcium
fortification and different types of packaging during
storage at -18°C to the total plate count of sausages.

The total plate count in this study ranged from 1.40
x 10° — 6.10 x 10° cfu/g. The total plate count increased
after 14 days of storage from 2.45 x 10° to 3.80 x 10°.
The total plate count could be slowed down by
fortifying duck eggshell nano-calcium and the use of
different types of packaging. The total plate count of
fortified sausage was lower than that unfortified. This is
because eggshell nano-calcium is known to be used as
an antibacterial agent (Roy et al. 2013) so that it can
slow down bacterial growth during storage.

Results showed that sausages with nano-calcium
fortification in nylon packaging had the lowest total
plate count, followed by sausages packaged in
polyethylene and retort pouch, respectively 1.90 x 10%
2.35 x 10% and 2.95 x 10° cfu/g. The total plate count in
this study still meets the standard, which is a maximum
of 1 x 10° cfu/g (SNI 2015). Fortification of duck
eggshell nano-calcium as an antibacterial has the main
component, namely calcium oxide (CaO).
Nanoparticles have broad-spectrum antimicrobial
properties that significantly inhibit the growth and
reproduction of bacteria (Wang et al. 2017). In addition,
metal oxide compounds in the nanoscale can denature
microbial cell walls until they are damaged so that the
microbial cells die (Sharmila et al. 2018).

CONCLUSION

Sausage fortified with duck eggshell nano-calcium
with vacuum retort pouch packaging was the best
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treatment with the lowest peroxide value at day 14 shelf
life. Sausage fortified with nano-calcium duck eggshell
with vacuum retort pouch packaging at day 14 shelf life
had moisture (51.59%), pH value (6.83), peroxide value
(64.64 meq O,/kg), and total plate count (3.50 X 10°
cfu/g).
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