See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/326471212

Utilization of mushroom fungi in processing of meat sausage
Article in Research on Crops · June 2018
DOI: 10.5958/2348-7542.2018.00044.X

CITATION

READS

1

193

1 author:
Sati Dalaeen
Al-Balqa' Applied University
22 PUBLICATIONS 82 CITATIONS
SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Treatment the Ulcer using natural seeds View project

All content following this page was uploaded by Sati Dalaeen on 23 February 2020.
The user has requested enhancement of the downloaded file.

DOI : 10.5958/2348-7542.2018.00044.X

Res. on Crops 19 (2) : 294-299 (2018)
With two figures
Printed in India

Utilization of mushroom fungi in processing of meat sausage
SATI YASSIN AHMED AL-DALAIN
Department of Medical Supports
Al-Karak University College, Al-Blqa Applied University, Jordon Kingdom
*(e-mail : dr_sati2006@yahoo.com)
(Received : May 07, 2018/Accepted : May 30, 2018)

ABSTRACT
This study throws the light on the utilization of mushroom with 0, 15, 30 and 45%
of meat content in beef sausage recipe. Proximate composition, physical, chemical properties
TBARS, amino acids profile and sensory evaluation were carried out. Substitution with
30% mushroom gave the best treatment. During subsequent frozen storage, a continuous
reduction in moisture content was recorded. Protein content was around 15%, a slight
increase was noticed by increasing substitution ratio. The higher the substitution level,
the lower the fat content was recorded. Substitution treatment led to increase the pH
value correspondingly with the level of substitution. The higher WHC was found in case of
sample that substituted with 15% mushroom. The plasticity of various investigated samples
did not affect at the beginning of storage. The cooking loss per cent did not affect before
storage, it was around 15%. It increased with about 1.12, 1.14, 1.14 and 1.19 fold in 0,
15, 30 and 45% substitution level, respectively, after 45 days storage. Regarding to cooking
yield per cent, a contradicted trend was recorded. The predominant essential amino acid
was lysine (9.80%), while leucine came in the second order. Generally, substitution with
30% mushroom increased the total essential amino acids with 1.11 fold. Total of nonessential amino acid did not affect owing to substitution treatment. The total essential
amino acids/total non-essential amino acids per cent was increased in treated sample.
The TBARS of various sausage treatments showed substitution with 30% mushroom had
lowest one till the end of frozen storage period indicating the antioxidant effect of mushroom.
Sausage sample substituted with 30% mushroom had higher scores for all sensory
parameters scores.
Key words : Mushroom, sausage, sensory evaluation, substitution, TBARs

INTRODUCTION
Mushroom is one of the ideal foods
because of its high protein content (20-30%
on dry matter) that contains all amino acids
which are essential to human nutrition. Also,
it digests easily, a source of dietary fiber, low
in fat and free of cholesterol. Several of the
mushrooms cultivated in Asia have been
shown to produce materials with antiviral,
antihypertensive,
anticancer
and
anticholesterol effects. Strengthening the
immune system against diseases, improving
liver function and other health benefits come
from the chemical compounds in mushroom
such as lentinan, L-ergothioneine and
eritadenine (Moore and Chiu, 2001; Pan et al.,
2006; Dunkwal et al., 2007; Synyttsya et al.,
2008). The world production of mushroom
comprises about 5 million tonnes of fresh
weight annually (Omarini et al., 2010). There

are approximately 5000 different species of
mushrooms, of which at least 1220 are
reported to be edible (Muhammed et al., 2006).
Lawrence (2009) assured that
mushrooms may be a new “diet food” especially
as a substitute for higher calorie and fat staples
like meat.
Meat ragout with mushroom is the
product consisted of five minced meat in sauce,
mushroom and seasonings as a sufficing for
lasagna, puddings and similar as given by
Padravka (2012).
Wan Rasli et al. (2011) reported that by
replacing chicken meat with oyster mushroom
into patty formulation, it saved an ingredient
cost and enhanced the nutritional composition
and sensory qualities.
An extract from the edible mushroom
(Flammulina velutipes) prolonged the shelf-life
of tuna meat and stabilized the colour of meat.
The shelf-life was extended by six days during
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cold storage rather than that of untreated meat
as noticed by Stephen (2009).
This study throws the light on the
utilization of mushroom for substituting one
of the popular meat products i. e. beef sausage
with plant protein (fresh mushroom) either to
increase its stability against lipid oxidation. To
attain this goal, different ratios of fresh
mushroom i. e. 0, 15, 30 and 45% out of meat
content in sausage recipe were used. Physical,
chemical and sensory properties of suggested
product were followed throughout frozen
storage at -18°C/3 months to choose the best
substitution ratio of mushroom.
MATERIALS AND METHODS
Materials
Brazilian frozen beef meat, mushroom
(Agaricus spp.), animal fat, natural ceasing
(sheep hank), onion, garlic, salt and spices were
obtained from local market at Al-Karak
governorate, Jordon Kingdom.
Treatments
For making beef sausage substituted
with mushroom, Table 1 indicates the recipe
that given by Zaki (2013) to make 1 kg of
various suggested beef sausages. The spices
mixture (100 g) that used for making sausage
recipe is given in Table 2.
About ½ kg of resulted sausage was
packaged in foam dish, then put into
polyethylene bag and stored at -18°C for three
months.
Analytical Methods
Proximate composition (moisture,
Table 1. Recipe for making 1 kg of various suggested beef
sausage
Ingredient (g)

Substitution per cent of mushroom
0

Minced beef meat
700
Mushroom
0
Animal fat
120
Starch
30
Garlic
10
Onion
12
NaCl
23
Spices mixture
12
Cold water (for mixing) 93

15

30

45

595
105
120
30
10
12
23
12
93

490
210
120
30
10
12
23
12
93

385
315
120
30
10
12
23
12
93

295

Table 2. Spices mixture (100 g) used in sausage recipe
Spice

Weight (g)

Black pepper
Red pepper
Cubeb
Allspice
Clove
Cinnamon
Ginger
Coriander

30
8
8
15
8
15
8
8

protein and ash) was determined as
recommended by A. O. A. C. (2000). Fat content
was determined using Bligh and Dyer (1959).
TBA value was assessed by distillation method
described by Tarladgis et al. (1960).
The amino acids profile was determined
using Automatic Amino Acid Analyzer AAA400
INGOS Ltd according to Block et al. (1958).
Cooking Measurements
Sausage samples either substituted
with different levels of mushroom or not were
roasted in electric oven at 200°C/10 min.
Cooking yield and cooking loss percentages
were calculated as given by Naveena et al.
(2006) as follows :
(Cooked sample weight)
Cooking yield (%)=_____________________x 100
(Uncooked sample weight)
(Uncooked sample weight)–
(Cooked sample weight)
Cooking loss (%)=______________________x 100
(Uncooked sample weight)
Sensory attributes of cooked sausage
substituted with various mushroom ratios were
evaluated as described by A. M. S. A. (1995)
and data were analyzed using statistical
analysis system (SAS, 2000). Treatments were
compared using the multiple range test at 0.05
level of significance. One-way of statistical
analysis was carried out.
RESULTS AND DISCUSSION
Proximate Composition
Data given in Table 3 indicate the
proximate composition of sausage substituted
with different levels of mushroom during frozen
storage periods. Moisture content in
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Table 3. Proximate composition of sausage substituted
with different levels of mushroom during frozen
storage period
Storage period
(days)

Substitution level (%)
0

15

0
45
90

70.12
58.20
42.91

0
45
90

14.66
14.60
14.02

0
45
90

15.08
20.98
22.87

0
45
90

0.05
0.04
0.03

0
45
90

0.09
6.18
20.17

30

45

Moisture (%)
69.72
69.02
58.91
56.03
47.44
48.12
Protein (%)
14.96
15.51
14.89
15.01
14.07
14.60
Fat (%)
14.92
15.03
17.04
16.74
20.12
19.66
Ash (%)
0.07
0.06
0.06
0.06
0.04
0.04
Carbohydrate*(%)
0.33
0.38
9.10
12.16
18.33
17.58

72.03
61.12
43.07
15.92
15.66
14.93
10.95
14.12
18.77
0.07
0.06
0.03
1.03
9.04
23.20

*Calculated by difference.

substituted sausage with 45% mushroom was
the highest (72.03%) rather than those of other
treatments (69.02-70.12%) before storage.
During subsequent frozen storage, a
continuous reduction in moisture content was
recorded ranging between 56-61% after 45 days
of storage, then continued to be 43.48% at the
end of frozen storage (90 days).
Protein content of different treatments
was around 15%, a slight increase was noticed
by increasing substitution ratio of mushroom.
Similar trend that found in moisture content
was recorded. In case of content, control sample
had the highest fat content (15.08%) and other
two treatments i. e. 15 and/or 30% mushroom
had the same content, while sample substituted
with 45% mushroom contained the lowest one

(10.95%). During storage such content was
increased till the end of storage, the higher the
substitution level, the lower the fat content was
recorded. These findings are due to lowering of
water holding capacity of used meat as shown
in Table 4.
Physical Properties
pH value : pH value of control sausage
samples (Table 5) was increased from 6.50
before storage to 7.25 after three months of
frozen seasons, this was because of the protein
breakdown basic compounds.
Table 5. pH value of stored sausage sample substituted
with different levels of mushroom
Storage period
(days)

Substitution level (%)
0

0
45
90

15

30

45

6.80
7.10
7.38

6.84
7.14
7.42

6.86
7.16
7.56

6.50
6.85
7.25

Substitution treatment led to increase
the pH value correspondingly with the level of
substitution to be around 6.80 before storage.
It arose to be around 7.50 at the end of frozen
storage (90 days).
Water Holding Capacity (WHC) and Plasticity
The higher WHC was found in case of
sample that substituted with 15% mushroom.
When substitution level of mushroom in
sausage sample was increased, the lower WHC
was recorded. Control sample had deteriorated
WHC throughout frozen storage period rather
than those of other substituted ones.
The plasticity of various investigated
samples either substituted with mushroom or
did not affect at the beginning of storage, then
by extending frozen storage (90 days) it
increased in various samples under study.

Table 4. Water holding capacity and plasticity (as cm2) of frozen stored sausage samples (at -18°C) substituted with
various mushroom levels
Storage period (days)

Substitution level (%)
0

15

30

45

0

15

WHC
0
45
90

4.76
10.20
15.32

4.30
8.41
8.90

30

45

Plasticity
4.90
7.00
7.82

4.97
6.80
7.91

3.20
4.00
5.90

3.42
4.88
7.20

3.60
4.63
5.10

3.72
4.70
5.22
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Table 6. Cooking measurements of beef sausage
substituted with different levels of mushroom
during frozen storage at -18°C/ 90 days
Storage period
(days)

Substitution level (%)
0

15

0
45
90

14.60
16.38
17.20

0
45
90

85.40
83.62
82.80

30

45

Cooking loss (%)
14.80
15.00
16.95
17.10
19.32
18.40
Cooking yield (%)
85.20
85.00
83.05
82.90
80.68
81.60

15.35
18.30
20.51
84.65
81.70
79.49

Cooking Measurements
Data given in Table 6 represent the
cooking measurements of sausage samples
substituted with different levels of mushroom
throughout frozen storage (90 days). The
cooking loss per cent did not affect before
storage, it was around 15%. It increased with
about 1.12, 1.14, 1.14 and 1.19 folds in 0, 15,
30 and 45% substitution level, respectively,
after 45 days storage. A continuous increase
was recorded till the end of storage (90 days)
with the corresponding value of 1.18, 1.31, 1.23
and 1.37 folds. It means that sausage sample
substituted with 30% mushroom had the
lowest cooking loss per cent followed by control
one. Regarding to cooking yield per cent, a
contradicted trend was recorded i. e. the lowest
the cooking loss per cent the higher the cooking
yield per cent (Table 6). This finding assured
that substitution with 30% mushroom gave the
best results.
Amino Acids Profile
Substituted sausage sample (30%)
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amino acids profile is given in Table 7. The
predominant essential amino acid was lysine
(9.80%), while leucine came in the second order
with 5.72%. Generally, substitution with 30%
mushroom increased the total essential amino
acids with 1.11 fold. Regarding to the nonessential amino acids, arginine was the
predominant one with high per cent (19.96%)
followed by glycine (11.98%) then glutamic acid
(9.55%). It was of interest to notice that total
of non-essential amino acid did not affect owing
to substitution treatment, it was 60% either in
control or substituted (30%) sample. On the
other hand, the total essential amino acids/
total non-essential amino acids per cent was
increased in treated sample (49.73%) compared
with its corresponding per cent in control one
(44.79%).
TBARS Value
Table 8 and Fig. 1 indicate the TBARS
of various sausage treatments substituted with
mushroom during whole frozen storage period
(90 days). Data, given as O. D. at 538 nm
showed substitution with 30% mushroom, had
lowest value of TBARS till the end of frozen
storage period (90 days) indicating the
antioxidant effect of mushroom (Kassem et al.,
2011; Barros et al., 2011; Ammar, 2012).
Table 8. TBARS value of various substituted sausage
samples with mushroom during frozen storage
period
Storage period
(days)
0
45
90

Substitution level (%)
0

15

30

45

0.04
0.14
0.16

0.04
0.13
0.15

0.04
0.10
0.10

0.04
0.10
0.11

Table 7. Amino acid profile of sausage sample substituted with 30% mushroom
Essential amino
acid (%)

Treatments
Control

Therionine
Lysine
Valine
Leucine
Phenylalnine
Methionine
Isoleucine
Total

Non-essential
amino acid (%)
30%

2.00
9.89
3.70
5.50
3.20
0.49
2.20

2.45
9.80
4.35
5.72
3.41
1.11
3.01

26.98

29.85

Aspartic
Serine
Glutamic
Proline
Glycine
Alanine
Tyrosine
Histidine
Arginine
Total

Treatments
Control

30%

5.70
2.50
9.38
0.30
14.28
7.73
0.60
2.77
16.97
60.23

5.60
2.49
9.55
0.39
11.98
6.96
0.30
2.80
19.96
60.03
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