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Production of broth cubes from microwave-dried meet
and chicken and comparison with their commercial
counterparts

Abstract:

This study aimed to produce beef and chicken stock cubes and
compare them with their commercial counterparts. It is prepared
from chicken and beef dried in the home microwave, adding some
healthy spices to it, and comparing the home product with
commercial samples of cubed beef and chicken. The chemical
composition was also verified, and the sensory evaluation was
studied, as well as the effect of shelf life on the moisture percentage
. The results obtained indicate that all homemade samples were
higher in nutritional value compared to commercial samples. The
percentage of protein in chicken and beef samples was (51.04%,
50.46%0), respectively, and in commercial samples (7.33%, 7.75%),
respectively. The commercial samples were higher in (moisture,
ash, raw fat, and total carbohydrates) than the home-made
samples. The results also indicated that there were statistically
significant differences in sensory evaluation between the home and
commercial samples in favor of the home sample. The results
indicated a loss in the percentage of moisture in all samples during
the specified period of 30 days, except for the commercial chicken
broth cubes, which did not cause any loss in moisture during the
aforementioned period. It showed that the yield of homemade
products(1.2) and the number of serving was 6 pieces. The results
showed a color change for the homemade samples during the
storage period of (0,90) day. A color change was observed in the
homemade samples from (dark brown and brown to light brown
and yellow), respectively.

Key words: Microwave, beef, chicken, broth.
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Introduction

Foods are organic substances which are consumed for
nutritional purposes. Foods undergo spoilage due to microbial,
chemical, or physical actions. Nutritional values, color, texture, and
edibility of foods are susceptible to spoilage (Rahman., 2007). Food
preservation is defined as the processes or techniques undertaken
in order to maintain internal and external factors which may cause
food spoilage. The principal objective of food preservation is to
increase its shelf life retaining original nutritional values, color,
texture, and flavor (Rahman., 2014).

Red meat is very important for nutrition thanks its protein,
lipid, mineral, vitamin and bioactive contents. (Aykin and Erbas.,
2014). Chicken meat is a substantial food for consumers all over
the world. It is rich in essential amino acids and involves large
amount of proteins (Cui et al., 2009). Chicken breast meat (a type
of white meat) was selected because it has a lower fat content and is
normally perceived as a healthier meat option by consumers.(
Charlton et al., 2008). The chicken breast can be dehydrated and
then is made into a famous natural seasoning (chicken powders) at
home and abroad. Chicken powders can be healthy, delicious, and

rich in nutritional ingredient (Ran et al., 2019).

Drying and dehydration Is the removal of water like volatile
materials from the solid materials, for the aim of slowing the
growth of microorganisms or chemical reactions (Radoiu., 2020).
Drying extends the shelf-life of meat and meat products because of
the reduction in water activity(Modi et al., 2007). In addition, the
drying process reduces the microbial load and results in lighter
volumes and weights, which decrease storage and transportation

costs (Doymaz et al., 2016).

Drying meat and produce involves the simple process of
exposing (Erbas and Aykin., 2016). Meat products are recognized
as a highly perishable food with a limited shelf-life during
processing, transportation, and storage. Meat should be subjected
to preservation methods to increase its shelf-life (Modi et al., 2007).
The main advantages of microwave drying are: i) short drying
time, i) more uniform heating) good energy efficiency (almost all
electromagnetic energy is converted into heat) improved product
quality, and v) flexibility in the production of a wide variety of
products (Haghi and Amanifard., 2008 and Monteiro et al., 2015).

Microwave dried meat products have higher microbial
quality as compared to dried by conventional methods as the
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destruction of bacteria occurs by microwaves (Duan et al., 2011).

Broth is important for palatable dishes of various cuisines
requiring broth. (Lee and Kim, 2015). the manufacturing process
of the cubes consists in mixing ingredients (salt, monosodium
glutamate, palm oil, caramel, spices such as soybean, locust bean
gum, onion, tomato, natural proteins and starch), coloring and
flavoring agents (Raw Materials Research and Development
Council., 2003 and Rodrigues et al., 2016). The nutritional value of
a food is related to the qualitative and quantitative composition of
the nutrients present in it. Among these, both lipid fraction and
sodium content have an enormous relevance because they play
important roles on the maintenance of human health (Karsulinova
etal., 2007).

Materials and Methods

Materials:

Beef meat was obtained from a local butcher in Assiut, Egypt.
The fat of beef meat is extracted by the butcher. Chicken breast
meat was purchased from a local market in Assiut, Egypt. Four
chicken and beef stock products (CM) were obtained from the local
grocery store (market, assiut , Egypt), and an online. All packaged
samples were 10 g of stock cubes. All samples were kept in a dry
and cool place.

Methods:

Preparation of homemade broth

A piece of red beef weighing 200 g was washed well and then
cut with a sharp knife into pieces of dimensions (length * width *
thickness) (1.5mm*1.5mm*.8mm) (Marlene., 2019). A piece of
chicken breast meat weighing 210 g was washed well and then cut
with - a sharp knife into pieces of dimensions
(length*width*thickness) (20mm*20mm *7mm) for the raw
samples to protect its quality (Hii et al., 2014). After obtaining the
meat and chicken powder, they are mixed with all the ingredients
mentioned in (Table 1) and kneaded well and then formed into a
cube shape as shown in the markets. The samples were placed in
the dish and then dried using the microwave -assisted hot air
drying method (Drying experiments were performed in a
microwave oven Bosch GmbH, Munich, (HMT72G420 model,
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Robert Bosch Hausgerate Germany), which has a maximum
power output of 800 W working at 2450 MHz  Siemens
HB86K575, Germany) was set to a fixed air speed (1.0 m/s).

Table (1): The ingredients of homemade chicken and beef
broth cubes.

The ingredients Quantity (gm)

|| garlic powder
Ginger
Curry
Turmeric

I Cinnamon
I Cardamom
Zaatar

laureate paper

onion powder
Coriander
parsley powder
lodized Salt
Caramel
Cumin

black pepper
lemon salt
Starch
Precise

Yeast

Corn oil

Low fat milk

Egg whites
Water

In this study, a meat and chicken cube was manufactured by
mixing the ingredients of (Table 1). Natural spices and herbs were
used instead of artificial colorings and monosodium glutamate to
obtain the same color and flavor and to avoid health risks resulting
from the chemicals present in the commercial cube. Meat powder
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(beef and chicken) dried in the microwave was used instead of bone
meal and meat flavor to increase the nutritional value of the cube,
Use corn oil instead of palm oil. And low-fat liquid milk instead of
powdered milk. And liquid egg whites instead of powdered egg
whites. Then the dry ingredients were mixed together. Liquids
were added (milk, water, egg whites, corn oil). He started mixing
the ingredients together and getting a cohesive mixture. The
mixture is cut into square shapes with known dimensions
(cm2*cm2). The produced cubes were stored in a plastic container
at room temperature until used for sensory evaluation and
laboratory analysis, and the artificial preservatives were replaced
by adding lemon salt as a natural preservative. All ingredients of
the stock cubes (beef, chicken) are detailed in (Table 1).

Chemical analysis of chicken and beef broth cubes:
Moisture was determined according to the methods of AOAC
(2000) by taking (3g) of sample in a pre-weighed porcelain crucible,
which was dried to constant weight at 105°C for 14 hours. Loss in
weight was taken as the moisture content of the sample. The
protein was determined by Micro-Kjeldahl according to the
methods of (AOAC, 2010), 1g of sample was placed in a digestion
tube; 0.2g CuSO4, 1g K2S04, and 20ml concentrated H2SO4 was
added to the tube. The sample was let digested on digestion block
until white fumes can be seen and continued heated for about 60 —
90 minutes until cleared with no charred material remaining. The
tube was placed in the distillation apparatus and 50ml NaOH 32%
was added. The ammonia in the sample was steam distilled for 5
minutes into a receiving flash containing 4% boric acid the sample
was titrated with H2SO4 0.1N solution. The protein was calculated
by the equation: %Nitrogen x 6.25. The crude fiber was
determined with an enzymatic—gravimetric procedure according.
Crude fiber was «(to AOAC Method 991.43. (AOAC, 2010)
determined following the approved method 962.09. Crude fiber is
lost on ignition of dried residue remaining after digestion of the
sample with 1.25% H2SO4 and 1.25% NaOH solutions under
specific conditions. 2g of each sample was extracted with ether or
petroleum ether and transferred to beakers of ceramic fiber
mixture. Two beakers of ceramic fiber mixture for each sample
were prepared as follows: 1.5 g dry weight of the sample was added
to each 100 ml beaker, then 60-75 ml 0.255N H2SO4 was added to
each beaker and allowed to soak. Beakers were placed on the
digestion apparatus with a pre-adjusted hot plate and boiled for
exactly 30 minutes. were filtered through a Buchner funnel (pre-
coated with ceramic fiber if extremely fine materials are being
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analyzed). Beaker was rinsed with 50-75 ml boiling H20 and
washed through Buchner the funnel. The Residue was removed
before 200 ml 1.25% NaOH was added and boiled for exactly 30
minutes. Contents were filtered and then washed with 25 ml boiling
1.25% H2S04, 50 ml H20 and 25 ml alcohol. The residue was
transfered to the ashing dish and dried for 2 hours at 130 + 20 C
Then, it was cooled in a desiccator and weighed. The residue was
ignited for 30 minutes at 600 £ 150C and cooled in a desiccator
before being reweighed. % Crude fiber in ground sample = C =
(Loss in weight on ignition loss in weight of ceramic fiber blank) x
100- weight sample AOAC (2010). Fat was determined by Soxhlet
extractor according to AOAC (2010), 3g of sample with hexane
using Soxhlet apparatus for 6 hours. The residual hexane was
removed from the extracted sample by evaporation. The extracted
fat was then dried and weighed and ash was determined according
to the method of AOAC (2010), the crucibles containingsg of
sample was charred on a heater before being kept in the muffle
furnace at 5500C for 4 hours until only white matters can be seen.
Then, the crucible with ash content was then cooled in a desiccator
and weighed accurately to a constant weight.

All these analyses were determined in the Central Laboratory
for Chemical Analysis, Faculty of Agriculture, Assiut University.
The proximate analysis was carried out in triplicate to obtain a
mean value for each nutrient. Carbohydrate content was calculated
by difference. Total carbohydrates % = 100 - (moisture% + ash %
+fat + % protein + % fiber content). Total calories were
calculated using the equation: E = (2.62 x % protein) + (8.37 x %
fat) + (4.2 x % carbohydrate) (Crisan and Sands., 1978). Where: E
=Energy as calories per 100 grams sample.

Organ leptic evaluation of chicken and beef stock cubes:

Chicken and beef stock cubes were evaluated in terms of
(color, taste, flavour, texture and appearance). All these attributes
were evaluated by 50 persons (specialists in Nutrition and food
science (30 persons) and ordinary consumers (20 persons)) on a
hedonic scale ranging from 1 to 10 (1 is very bad and 10 for
excellent) according to. (1 =dislike extremely, 2= dislike very much,
3= dislike moderately, 4 = dislike slightly, 5 = neither like a nor
dislike, 6 = like slightly, 7 = like moderately, 8 = like very much and
9 = like extremely) according to (Watts et al ., 1989). Scores were
collated and analyzed statistically.
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Yield factor:

The calculated food productivity was calculated from the
cooked ratio and the results were expressed in the number of
servings of 100 grams of beef and chicken broth cubes and powder
(Wendy et al., 2015).

Shelf life of beef and chicken broth cubes:

Shelf life in terms of moisture acquisition was conducted by
storing the beef and chicken broth cubes at room temperature
(30°C).The moisture content was determined beef and chicken
broth cubes: (from initial known moisture content) every 15day.

Statistical analysis:

Data were presented as the mean of duplicatex standard
deviation (mean * SD). A test was used to establish the significance
of differences among mean values at (p< 0.05). Analysis of variance
(ANOVA) was carried out using Proc Mixed of SAS package
version 9.2 (SAS, 2008) and means were compared by the Duncan
test at a 5% level of significance (Steel and Trrie., 1981).

Results and Discussion:

From data presented in Table (2), showed the gross chemical
composition of the commercial and home-made beef and chicken
broth cubes. There were significant differences at (P < 0.05). (HM)
beef broth cube was higher in moisture, crude fiber (28.60%
,0.912%  respectively) than (CM) beef bouillon cube
(1.37%,0.092%). It may be due to the ability of fibers to attract and
absorb water (Chawla and Patil., 2010). These results are
consistent with (Antonio et al., 2017). Also, HM beef broth cube
was higher in crude protein content (6.60%) than beef broth cube
(CM) (4.54%). The low protein content found in the samples,
especially, This may be a result of the amount of protein source
used in the broth formulation in the analyzed samples, the beef
appeared only from the seventh ingredient (Antonio et al., 2017&
Fatima., 2013).

However, the data showed that carbohydrate
content(4.247%) and crude fat content (12.7%) were lower in (HM)
beef bouillon cube than in CM content (18.7%,13.36%,
respectively), They had a significant difference (P<0.05). The
energy of the (CM) beef broth cube was higher in CM (212.6646
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kA/cal) than the HM beef broth cube (142.0944 KA/cal) with a
significant difference (P < 0.05). These results are in agreement
with that reported by( Antonio., 2017). The results in Table (2)
showed that there were significant differences (p<0.05) between
chicken broth cube (CM and HM) in protein content of chicken
broth cubes (HM) and the protein content of commercial samples
(CM). Protein content of (HM) was significantly higher than (CM),
where (HM) recorded (51.04) protein, while (CM) recorded (7.33).
This indicated that the chicken broth cubes are rich in protein.(
Fatima, 2013) studied the protein content of mage cube (vegetable,
chicken and beef) he found that the protein content of the chicken
cube was the highest protein content (8.6%), vegetable cube had
the lowest protein content (4.8%) on dry weight basis. From the
same table it could be noticed that there were significant
differences (p<0.05) between chicken broth cube (CM and HM) in
HM chicken broth cube was higher in moisture. The moisture loss
or gain in foods is an important factor that alters the food qualities
and organoleptic characteristics; therefore ,water retention is an
essential component for maintaining food quality (Roudaut and
Debeaufort., 2011), Crude fiber (25.19%, 2.32% respectively)
than (CM) beef broth cube (0.19% , 0.12% respectively) with a
significant difference (P < 0.05). While (Anderson et al.,
2018)recorded different results. The results showed a difference in
the percentage of fiber (25.9%), which is a higher percentage than
shown here. Ash is a reflection of the total inorganic matter present
in a good sample and it was ranged in chicken broth cubes (HM)
and (CM) from (5.08,62.28% respectively) dry matter with a
significant difference (P < 0.05) These results are in agreement with
that reported by (Fatima, 2013).

The results showed there were significant differences (p<0.05)
between chicken broth cube (CM and HM) in Crude fat For
samples (HM),(CM) were(11.6%0,5.7% respectively) These results
are in agreement with that reported by (Caponio et al., 2002).
Crude fat in CM cubes (vegetable, chicken and beef) products and
mushroom broth were found to be fairly high ranging between 2.9
to 4.7% respectively. Carbohydrates content of (HM) were
significantly lower than (CM), where (HM) recorded (5.76), while
(CM) recorded(25.38) (Fatima, 2013) also recorded an increase in
the percentage of carbohydrates in the (CM) samples. The highest
percentage of energy was recorded in commercial samples

compared to home-made (121.30, 154.30 respectively).
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Table (2) The chemical composition of the commercial
and home-made beef and chicken broth cubes:

Total Energy
Moistur Ash Protei || Crude || Crude || carboh | (kcal/)
Sample -e % n Fat Fiber yd- 100g
% % % % rates
%
Chicken
broth 25.19 508+ || 51.04 || 11.6+ || 1.326 576+ | 121.30¢
cubes +1.0 1.0 +1.0 1.0 +1.0 1.0 1.0
(HM)
Chicken 0.119
broth 0.19+ 61.28 7.33 57+ o 25.38 + || 154.31+
cubes 0.01 +1.0 +1.0 1.0 Ny 1.0 1.0
(CM) 0.001
p.VaIuO %% % %% % % % %
Meat 0,092
broth 1.37+ 58.72 || 7.75+ || 18.7% . 1337+ || 212.66
cubes 1.0 +1.0 1.0 1.0 Ny 1.0 +1.0
(CM) 0.001
Meat 0.913
broth 2860 [ 3.09+ [ 5046 [ 127+ | 424+ | 142.09
cubes 1.0 1.0 +1.0 1.0 y 1.0 +1.0
(HM) 0.001

Values are mean + standard deviation. Means in the same column
with different superscripts are significantly different (p<0.05).

The Organ leptic results from Table (3) revealed that there
were significant differences (p<0.05) chicken and beef broth
cube(CM,HM) in color/appearance, taste, mouth feel, flavor,
consistency and overall acceptability. The highest mean score
obtained for chicken and beef broth cubes (HM) (9.08, 8.82
respectively), while chicken and beef broth cube (CM) was (6.24,
5.42 respectively). There was significantly decrease in
color/appearance, taste, mouth-feel, flavor, consistency and overall
acceptability in (CM). The highest scores of chicken and beef broth
cubes (HM) may be able to due probably to the high fat and
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protein, compared to other (CM). The relatively lower mean scores
of the chicken and beef broth cube(CM) are probably due to the
small protein content and high salt content (Na CI). All the broth
cubes (HM) were still acceptable to the panelists as indicated by
their mean score for overall acceptability .These results are
consistent with (Fatima., 2013). Increase in meat flavor is caused by
a greater activity of the Millard reaction and associated reacting in
valuing muscle protein, carbohydrates and lipids and their
degradation products (Ekanem and Solomon., 1997). Spices are
known to enhance and improve the flavor and color of foods
(Ekanem and Achirnewhu., 1998). They vary in their effects in
that the aroma and flavor principles in spices are based on the
essential contained in them. It would be assumed that the oils
present in magi cube and some of the spices may have produced
some modification of the flavor, taste and color thus making the
meat samples generally accepted by the panelists (Fatima, 2013).

Table (3) Organ leptic evaluation for commercial (CM)
and homemade (HM) beef and chicken broth cubes:

sensory properties

Samples i Appearan | Textur
-ce e
(10) (10)

Overall

Flavor | acceptabil
(10) it-y

(10)

Chicken
cubes 5'?? 5'3? ' 6'3%1 6.24+1.0
(CM) : : : : :

Chicken
cubes
(HM)

p.valuo

Beef
cubes
(C™m)

Beef
cubes
(HM)

p.valuo

Values are mean + standard deviation. Means in the same column
with different superscripts are significantly different (p<0.05).
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Table(4) showed that the yield of homemade products between
Chicken broth cubes and beef broth cubes are Nan significantly.
The results revealed that the yield factor in the home-made beef
and chicken broth cubes was at isotropic (1.2), the number of
serving was 6 pieces and the weight of the piece was 8 grams.
Table(4) Yield of homemade products beef and chicken

broth cubes.

Chicken beef broth
Description cutt))gzg)g cubes(8)g
Raw material
(mg) 40.07 +0.01 40.07 +0.01
p.valuo N.S N.S
Factory products 48 +1.0 48+1.0
(mg)
p.valuo N.S N.S
Yield factor 1.2+0.1 1.2+0.1
p.valuo N.S N.S
Ng‘émﬁgff 6+1.0 6+1.0
p.valuo N.S N.S

Values are mean * standard deviation. Means in the same column
with different superscripts are Nan significantly.

The results in Table (5) showed that there were significant
differences (p<0.05)betwen chicken and beef broth cube(CM,HM),
the moisture content in the beef broth cubes (CM) high
significantly decreased (P<0.05) at room temperature (30°C)(open).
After 30 days, it became not edible These results are in agreement
with that reported by(Steele, 2004) while beef broth cubes(HM)
The rate of moisture loss was constant at (7.5 C) during (15 days
and 30 days), respectively .was noticed high significantly decreased

12
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(P<0.05) on Chicken broth cubes(HM) moisture content was
(7.59,7g) during (15 days and 30 days), respectively at room
temperature (30°C) (open). This is consistent with (YYang-Ju Son.,
2023) moisture is lost with the length of storage period, while
Chicken broth cubes(CM)There was no loss of moisture content in
it. These results are in agreement with those obtained by (Sandra et
al., (2009) and Elizabeth and Judy., (2009). Adriana et al., (2012).

Table (5): Effect of shelf life on moisture content of
commercial (CM)and homemade(HM) beef and Chicken
broth cubes at the room temperature (30° C) (open).

Day(0) || Day(15) | Day(30)
(9) (9) (9)

Samples

Chicken broth

cubes(HM) 8+0.1 | 7.5%0.1 7+0.1

Chickenbroth | ¢ 47 | g401 | gs01

cubes(CM)

p.valuo * %* o

ettt | gaon [5i0| N
I(\:/Iuek?(:s(l?_lrﬁ;;] 8+0.1 75401 | 75%0.1
p.valuo * * S

Values are mean * standard deviation. Means in the same column
with different superscripts are significantly different (p<0.05).
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B Meat broth cubes
(C™m)

3]

B Meat broth cubes
(HM)

0 T T
Day Day Day
(0)(g) (15)(g) (30)(g)
Fig(1)
Conclusion:

Analysis of homemade beef and chicken stock cubes showed
high moisture and protein content and low levels of dietary fiber,
carbohydrates, fat and fixed mineral residues. There was also a
difference in energy compared to those commercial samples. The
shelf life of household samples was determined based on their
moisture content, and the results showed a continuous decrease
over the specified period. Through sensory evaluation, it was noted
that consumers accept the home product more than the commercial
product. The results also reinforce the importance of the consumer
checking the nutritional composition mentioned on product labels.
The results also showed the effect of shelf life on the shelf life in
moisture loss. The loss was at a higher rate in samples of
homemade chicken stock cubes compared to the foreign product.
When monitoring the color change of the home-made samples
during the storage period, a color change was observed in the
home-made samples. The home microwave oven was used to dry
samples of beef and chicken because it preserves the nutritional
value of the foods and gives a better color compared to regular

ovens.
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