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Introduction: Sausages consist of principal processed meat products, including meat and
other additives, making special texture and flavor. Consumption of these products has
increased nowadays. This study aimed to evaluate the chemical, microbial, and histological
properties of sausage products manufactured and distributed in Qom province, Iran.

Methods: In this study, 100 samples of varied types of sausage products were randomly
collected from Oct-2021 to Jun-2022. Chemical, microbial, and histological techniques were
applied to analyze samples. All measurements were implemented in triplicate, and the data
were analyzed by SPSS software version 25.

Results: The highest amounts of total fat, sodium nitrite, and starch were observed in 40-
50% of meat sausages and total protein and phosphate in 60-70%. Salmonella spp. and
Escherichia coli, as dangerous pathogens, were not detected in collected samples. Total
Bacterial Count, Coliform, Clostridium perfringens, Yeast and Mold were lower than the
acceptable limit of the Iranian National Standard Organization (INSO 2303: 2021) (p<0.05).
The histological techniques showed that lymphatic, skin, peritoneal fat and plant tissue,
trachea, bone, and hyaline cartilage were used to produce sausage samples with no
significant statistical differences (p<0.05).

Conclusion: The microbial properties of samples indicated suitable hygienic conditions of
production and distribution. There was a strong consequence of dramatic variation in the
processing and manufacturing conditions of collected sausage samples, due to the high
standard deviation value in the chemical, microbial, and histological analysis results.
However, the overall quality of production and distribution of analyzed sausage products
were suitable.
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Abbreviations

AOAC=Association of Official Analytical Chemists

BPA=Baird-Parker Agar

MUG=MacConkey sorbitol agar-MU

PCA=Plate Count Agar

SPS=Sulfite Polymyxin Sulfadiazine
TBARS=Thiobarbituric Acid Reactive Substances
TSB=Trypticase Soy Broth

TVBN=Total Volatile Basic Nitrogen

XLD=Xylose Lysine Deoxycholate

RVB=Rappaport-Vassiliadis Broth

Introduction

Meat and meat products contain many minerals
and nutrients recommended as daily intakes, but
consuming these products should be associated
with some nutritional problems. The nutritional
value of sausages has changed due to the
variation in meat composition, ingredients, and
processing characteristics (1). Generally, meat
products are manufactured from different raw

materials, producing varied chemical, microbial,
and sensory properties. The main composition of
meat products associated with used raw
materials includes protein, pigment, fat, and
water contents (2). Sausage products are a varied
group of meat products made from various meat
species, including beef, buffalo, chicken, pork,
and fish, with different spice formulations.
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Protein functionality is a critical characteristic in
meat processing, directly related to the meat
composition of raw material (3). In addition to
safety and nutritional benefits, other
characteristics of meat products consumers
consider are sensory, price, and convenience
properties (4). There should be more about
appropriate safe and standard manufacturing
strategies to produce healthier meat products
such as sausages. Suitable quality properties of
final sausage products, including chemical,
microbial, texture, and sensory properties, are
evidence of good manufacturing process, shelf
life, and safety characteristics (5).

Many studies have demonstrated the hazards of
sausage products for the consumer. The most
important pathogens that have been detected in
sausage products were Clostridium botulinum,
Clostridium perfringens, Listeria monocytogenes,
Escherichia coli, and Salmonella typhimurium.
However, the products' salt, nitrite, thermal
processing, and dryness significantly lead to
antibacterial effects. In addition to foodborne
pathogens, spoilage micro-organisms cause
problems in consuming these products. Raw
material properties, processing characteristics,
and hygienic conditions of manufacturing are the
key factors for sausage production with high-
level safety. Furthermore, sensory attributes are
essential for consumer acceptability (6).

Various factors affect the sensory properties of
sausage products. Fat, water contents, and raw
meat quality directly affect these products’
texture and rheological properties (7). Since
sausage products primarily comprise raw meat,
high-quality meat without unauthorized tissue is
essential. Because of the high price of meat in
sausage production, manufacturers tend to use
unauthorized tissue instead of meat in the
formulation of these products.Animals' skin, fat,
bone, and hyaline cartilage usually are used as
unauthorized tissue in sausage manufacturing.
Histological methods have been employed by
researchers to detect unauthorized tissues in
sausage products (8). Previous studies have
investigated the histological methods to detect
unauthorized tissues in the texture of sausage
manufactured by Iranian producers (9), but their
findings are controversial. This study aimed to
evaluate the chemical, microbial, and histological
findings of unauthorized tissue of sausage
products manufactured and distributed in Qom
province, Iran.
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Material and Methods

Sampling Procedure

In this study, 100 samples of varied types of
manufactured sausage were collected from
markets located in different parts of Qom
province, Iran. Samples were immediately
transported by icebag at 4°C to the laboratory for
chemical, microbial, and histological analysis
after coding (9).

Chemical Analysis

Chemical characteristics, including moisture, fat,
protein, starch, ash, phosphate, and nitrite
contents, were determined through the
Gravimetric, Soxhlet, Kejldahl, Fehling, Dry, and
Spectrophotometric methods, respectively, by
AOAC (2005). All measurements were
implemented in triplicate. Chemical
characteristics including moisture, fat, protein,
starch, ash, phosphate, and nitrite contents were
determined by the methods suggested by AOAC
(2005), (10). All measurements were
implemented in triplicate.

Microbial analysis

About 10g of each sample was subjected to a
homogenizer (IUL Instruments, Barcelona,
Spain) and diluted with 90ml of a sterile solution
of 0.1% (w/v) peptone water, 0.85% NaCl and
1% tween 80 as an emulsifier (Merck, Germany).
Thus, ten-fold serial dilution was obtained by
mixing 1m1 of a homogenized sample with a 9ml
sterile solution of 0.1% peptone water. Total
Bacterial Count, Molds and yeasts, and
Staphylococcus aureus were determined using
plate count agar: 37°C/24-48h (PCA, United
Kingdom), Baird-parker agar; 37°C/24h (BPA,
Merck, Germany) and Malt Extract Agar (Merck,
Germany); 25°C/5 days, respectively. Salmonella
was detected using the method described below.
Pre-enrichment media was done by Lactose
Broth (25g of each sample added to LB)incubated
at 37°C/20h. Then, selective enrichment was
performed by transferring 0.1ml of pre-enriched
incubated media into the Rappaport-Vassiliadis
broth (RVB, Oxoid) incubated at 42°C/24h.
Finally, enriched samples were streaked on
Xylose Lysine Deoxycholate agar (XLD agar)
(Merck, Germany) and incubated at 37°C/48h.
Lysine agar, Triple Sugar Iron agar as differential
media, and Urea broth were used as complement
media (37°C/24h). Clostridia colonies were
detected by inoculating 10ml of the sample
dilution into 20ml SPS Agar (Sulfite Polymyxin
Sulfadiazine) (Merck, Germany) tubes and
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overlaying with 2ml of paraffin oil to provide
anaerobic conditions. Colonies were grown in
violet-red bile Agar (Merck, Germany), which
was used to enumerate Coliforms via incubation
at 37°C/24h. Each sample was first enriched in
Trypticase Soy Broth (TSB, Merck, Germany) in
shaker incubator at 37°C/18h to detect
Escherichia coli. Then, the samples were linearly
cultured on MacConkey sorbitol agar-MUG (MUG,
Sigma-Chemical, USA) at 37°C/24h. Al
experiments were implemented in triplicate
(11).

Histological properties

Three similar parts were separated from each
sample and then divided into four pieces for
tissue analysis. The pieces were fixed in a 10%
buffered formalin solution for light microscopy
processing and then embedded in paraffin
blocks. The blocks embedded with paraffin and

processed samples were cut into pieces with a
diameter of 6um and stained using Hematoxylin
and eosin (Vector, USA). An optic microscope (N-
180 M, Novel, China) (MD-130, OME-TOP,
Taiwan) was used to examine slides and detect
unauthorized tissue in sausage samples. Then,
the images were processed using Photoshop
software CS (Adobe system, CA, USA). All
measurements were carried out in triplicate (9).
Statistical Analysis

All analyses were performed in triplicate. One-
way Analysis of Variance (ANOVA) was used to
determine the difference (P<0.05) between
treatments, and the contrast between means
(Duncan’s multiple range test for chemical and
microbial analysis) was used to assess the
differences between the variables. Statistical
analyses were conducted using SPSS software
version 22 for Windows (Chicago, USA).

Table 1. Chemical properties of sausage samples manufactured and collected from Qom province, Iran

Meat Chemical Properties
content Total Moisture Total Protein Total Ash Phosphate Sodium Nitrite
(%) (%) Total Fat (%) (%) Starch (%) (%S (02] (mg/kg)
40 -50 54.31 +1.332 21.97 £ 1.54¢ 11.24 +1.002 8.60 £ 0.65P 1.97 £ 0.45° 0.28 £ 0.12P 44.75 + 22.48b
50 - 60 59.08 £ 4.212 1696 + 416>  14.35+ 2472 5.30 £ 0.562 2.01 £ 0.46P 0.29 £ 0.15P 37.84 + 26.587
60-70 61.68 + 4.072 14.60 + 2.71>  18.30 + 1.27> 3.75+1.762 1.83 £ 0.472 0.41+0.13 32.87 £ 09.23a
80 -90 68.34 + 4.24b 9.17 + 3.372 17.36 + 1.04P 3.17 £1.512 1.42 +0.282 0.37 £+ 0.182 34.18 + 15.68¢7

Different letters between groups in each column denote significant differences (p<0.05).

NS Not Significant

Results

Chemical Analysis of Sausage Samples

The chemical properties of sausage products
with different meat content collected from
different areas of Qom province are
demonstrated in Table 1. These results showed
that the total moisture content in group 89-90%
meat content was higher than other groups

(p<0.05). In addition, the nitrite and starch
content of sausage samples included in the 40-
50% meat content group was higher (p<0.05).
The maximum fat content included 21.97% for
the 40-50% meat content group (p<0.05).
Further, the percent of total ash, phosphate, and
protein were higher in the (50-60 and 60-70%)
meat content group, respectively.

Table 2. Microbiological quality of sausage products produced and collected from Qom province, Iran

Microorganism Mean SDha
Total bacterial count (Log CFU/g) +3.701 +2.621
Coliform (Log CFU/g) +2.155 +1.025
E. coli (Log CFU/g) 0 0
Salmonella (Log CFU/25 g) 0 0

S. aureus (Log CFU/g) +0.696 +0.060
Clostridium perfringenes (Log CFU/g) +0.954 +0.146
Yeast and Molds (Log CFU/g) +1.568 +0.318

a SD = Standard Deviation

Microbial Analysis of Sausage Samples

The microbial properties of sausage product
samples manufactured and collected from
different areas in Qom province, Iran, are
summarized in Table 2. Salmonella and
Escherichia coli (E. coli) were not detected, but
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(Log CFU/g) (Mean+SD) of Total Bacterial Count,
Coliform, S. aureus, Clostridium perfringenes,
Yeast, and Molds were 3.701+2.621, 2.155+1.025,
0.696+0.060, 0.954+0.146 and 1.568+0.318,
respectively.
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Table 3. Histological properties of sausage samples collected from Qom province, Iran

Histological parameter Mean (%) SD=2
Abdominal Cavity Tissue 0 0
Genitourinary Tissue 0 0
Nervous Tissue 0 0
Lymphatic Tissue 0.01 0.103
Skin Tissue 0.19 0.396
Peritoneal Fat Tissue 0 0
Bone and Hyaline Cartilage 0.16 0.368
Plant Tissue 0.02 0.145
Trachea 0.03 0.177
Breast tissue 0 0
Chicken Gizzard Tissue 0 0
Face Meat 0 0
Spleen Tissue 0 0
Lung Tissue 0 0
Liver Tissue 0 0

a SD = Standard Deviation

Histological Study for Detecting Unauthorized The non-standard raw materials as unpermitted
Tissue in Sausage Samples tissue, such as skin tissue (A), plant tissue (B),
Histological parameters of sausage samples are adipose tissue (C), connective tissue (D), and soy
demonstrated in Table 3, revealing that collected protein, are shown in Figure 1.

samples detected lymphatic, skin, peritoneal fat,
plant tissue, trachea, bone, and hyaline cartilage.

Figure 1. Microscopic image of skin tissue (A), plant tissue (B), adipose tissue (C), connective tissue (D) and soy protein (E) in
sausage sample detected by histological method.
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Discussion

Chemical Properties

Table 1 shows the chemical properties of sausage
products collected from different regions of Qom
province, Iran, with varying meat contents. The
results showed that the total moisture in the 80-
90% meat content group increased, and the
amount of nitrite and starch decreased. In the 40-
50% meat group, the amount of nitrite and starch
was higher than in other groups, and the
moisture content was also reduced (p<0.05). The
results obtained for total protein indicate that
the total moisture of sausage products increased
as meat content increased and starch and nitrite
contents decreased. Alamin et al. (2015)
reported more than 70% moisture content in
sausage samples manufactured by goat, camel,
and beef meat (12). Moreover, there was a
significant positive correlation between the meat
and moisture contents of the samples. A
maximum fat content of 21.97% was detected for
the 40-50% meat content group, but Alamin et al.
(2015) reported 2.31-3.45% fat content for
sausage samples, which was lower than those of
the present study (12). A higher fat content was
observed in the present study, which decreases
the nutritional value of meat products. Mallika
and Prabhakar (2011) investigated the chemical
characteristics of low-fat pork sausage. A lower
fat content was found in produced samples in
comparison with controls. In addition, the
moisture content reported for low-fat pork
sausage was significantly higher than our
findings. Lower fat content promotes consumers'
health and decreases cardiovascular diseases.
The type of meat used to manufacture sausage
products gives rise to variations in the fat content
of final products that must be balanced before
the formulation and processing. This high
variation was observed due to different
processing conditions and properties of
employed meat in the formulation (13).

Zohdi et al. (2021) compared the safety and
quality of high-priced (premium) and low-priced
(economic) meat products. A total of 200
samples collected from the various grades of
Egyptian beef luncheon sausage and burger
patties commonly distributed in Egyptian
markets were tested. All examined beef samples
included the fatty acids profiles of chicken and
buffalo meat. Moreover, the results revealed that
the samples that exceeded the permissible limits
of TBARS and TVBN values were more premium
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than those of economic products for luncheon
and burger patties. Conversely, the economic
luncheon indicated a higher percentage of
samples that exceeded the permissible limit of
residual nitrite compared to the premium one
(14).

Microbial Properties

The microbial properties of sausage product
samples manufactured and collected from
different areas in Qom province, Iran, are
summarized in Table 2. As shown in Table 2,
yeast, moulds, and coliform counts were higher
than in other studies. In
addition, Salmonella and E. coli as dangerous
pathogens were not detected in collected
samples, indicating the suitable safe condition
for consumption of these products. In the present
study, Staphylococcus  aureus  (S.aureus)
0.696 Log CFU/g was lower than Drosinos et al.
(2005). This study focuses on 2 Log
CFU/g of S.aureus in traditional Greek fermented
sausage products. In addition, 3.79 Log CFU/g E.
coli were observed in sausage samples,
indicating the low hygienic condition of the
manufacturing process. The growth of other
bacteria and lactic acid bacteria prevents
increasing coliform and E. coli in meat products
(15). Sohrabi et al. (2020) checked 101 samples
of bovine minced meat (Group 1) and ready-to-
cook meat products (Group 2) were collected
from supermarkets in Turin, Italy. A higher
presence of bacteria and inflammatory cells was
detected in Group 1. Bacterial strains associated
with inflammatory cells were detected with a
higher score in Group 2. Sarcocystis spp. was
present in 83.3% of Group 1 samples and 49.1%
of Group 2 (16). In another study, more than
1.5 Log CFU/g S.aureus was found in processed
buffalo sausage samples by Sachindra et al
(2005), indicating lower hygienic conditions of
processing. In addition, 4-5 Log CFU/g coliforms
were found in samples, while 2-3 Log
CFU/g Coliforms should be attributed to
employing higher microbial quality raw meat for
the product's formulation. There is no
considerable difference between yeast and mold
counting of samples in this and the present study.
The lower quality of raw materials should be
attributed to increased yeast, moulds, and
Coliform counting in meat-processed products
such as sausages (17). Findings demonstrated
that raw materials and the processing conditions
of sausage products manufactured and
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contributed to in Qom province, Iran, were at a
suitable and standard level, considering the lack
of salmonella detection in any collected sample.

Histological Findings

Histological techniques can be a simple, fast,
economical, decisive, and conclusive tool for the
quality control of some foodstuffs (18).
Histologically, the meat comprises skeletal
striated muscle fibers, adipose, water, and
connective tissue. The histological examination
allows the identification of tissue structures in
meat products and, to a certain extent, the
presence of unauthorized plant and animal
ingredients. For this reason, the histological
examination was adopted in some developed
countries as a complementary method of
assessing the integrity of the products. The
histological examination provides concrete
images regarding the tissues' morphological
integrity in the meat's composition (19). The
histological parameters of sausage samples are
presented in Table 3. The collected samples
detected Lymphatic, skin, peritoneal fat, plant
tissue, trachea, bone, and hyaline cartilage. Izadi
et al. (2016) investigated fraud in minced and
processed meat by histological analysis, and they
successfully implemented this method to detect
unauthorized tissues (20). Latorre et al. (2015)
analyzed unauthorized tissue in Kabab loghmeh,
Kabab koobideh, handmade hamburgers, and
sausage samples. In addition, plant tissue (soya),
hyaline cartilage, and lymph nodes were also
found in sausage product samples collected from
different areas in Yazd province, Iran (9).
Unauthorized tissue in formulating sausage and
meat products indicated a lack of standard and
hygienic conditions in food manufacturing
regulation, leading to lower quality for
consumers (21). The non-standard raw materials
as unpermitted tissue are shown in Figure 1.
Latorre et al. reported that histological methods
and microscopic examination are valuable
procedures for detecting unpermitted tissue in
meat products (9). Malakauskiene et al. (2016)
reported blood vessels, adipose, and connective
tissues in sausage samples collected from
Kaunas, Lithuania, by histological analysis. In
addition, histological methods were introduced
to detect unauthorized tissue in processed meat
products (22).

Moghtaderi et al. (2019) applied histological
methods to detect unauthorized tissues in the
Iranian sausage samples, such as skeletal muscle
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fiber (100%), fat tissue (100%), and plant
material (97.70%). A wide range of unauthorized
tissues was detected, including dense connective
tissue (6.66%), cartilage (28.30%), bone
(8.30%), skin (51.60%), smooth muscle (1.66%),
and blood vessels (11.66%). The results
confirmed that the histological methods with
Masson’s trichrome staining are practical
techniques for routine assessment of the
authenticity and quality of sausage to protect
consumers from adulteration (23).

In another study by Maghami et al. (2022), 34
samples of minced meat, hamburger, and
sausage were randomly collected from the
markets in northeast Iran. The results showed a
distinctive difference in meat percentage
compared to the labeled rate. Skeletal and
smooth muscles, blood vessels, nerves, gizzard,
adipose tissue, glandular tissue, cartilage, bone,
tendon, skin, lymphatic tissues, and plant
materials were observed (24).

This study showed that histological methods are
helpful for the detection of unauthorized tissue in
sausage products. However, the hygienic and
safe sausage products consumed in Qom
province, Iran, at an appropriate level, but the
variation in production and distribution of these
products were observed in higher values by
other researchers.

Conclusion

The dramatic variation observed in results
obtained for chemical, microbial, and histological
analysis indicated various manufacturing and
distribution conditions for these products in
Qom province, Iran. The microbial
characteristics of the samples can be due to the
lower quality of raw materials and improper
time-temperature conditions during distribution
and storage in supermarkets. Histological
parameters of sausage samples showed that
applying unauthorized tissue in the formulation
of sausage products can cause food loss of
nutritional value. The chemical properties did
not show a specific change in the amount of
protein, fat, moisture, and carbohydrates, and
other chemical tests, such as TVN, TBARS, and
peroxide, are recommended to show spoilage.
Therefore, health surveillance organizations
should perform more accurate monitoring based
on histological methods and chemical and
microbial properties to prevent fraud, and new
methods such as PCR should be recommended.

63



Tavallaei A et al JNI:H

Evaluation of Sausage Products Properties in Qom

Acknowledgments

The article authors hereby express our gratitude
to the laboratory of Islamic Azad University,
Karaj, for supporting the tests performed.

References

1. Bardischewski T, Kraft C, Dértelmann A, Stiihmeier-
Niehe C, Sieksmeyer T, Ostendorf ], Schmitz HP,
Chanos P, Hertel C. The effect of production
parameters on the spatial distribution of bacterial cells
in the sausage meat matrix. Meat Science.
2022;194:108983.

2. Sirini N, Munekata PE, Lorenzo JM, Stegmayer MA,
Pateiro M, Pérez-Alvarez JA, Sepulveda N, Sosa-
Morales ME, Teixeira A, Fernandez-Lépez ], Frizzo L.
Development of healthier and functional dry
fermented Sausages: Present and future. Foods.
2022;11(8):1128.

3. Bal-Prylypko L, Yancheva M, Paska M, Ryabovol M,
Nikolaenko M, Israelian V, Pylypchuk O, Tverezovska
N, Kushnir Y, Nazarenko M. The study of the
intensification of technological parameters of the
sausage production process. Slovak Journal of Food
Sciences. 2022;16.

4. Serikkyzy MI, Jumabekova GU, Zheldybayeva Al,
Omirbay R, Matibayeva A, Balev DE. Developing a risk
assessment methodology for the production of semi-
smoked sausages. Journal of Culinary Science and
Technology. 2022.

5. Talens C, Llorente R, Simé-Boyle L, Odriozola-
Serrano I, Tueros I, Ibarglien M. Hybrid sausages:
Modelling the effect of partial meat replacement with
broccoli, upcycled brewer’s spent grain and insect
flours. Foods. 2022;11(21):3396.

6. Wang H, Li Y, Xia X, Liu Q, Sun F, Kong B. Flavour
formation from hydrolysis of pork meat protein
extract by the protease from Staphylococcus carnosus
isolated from Harbin dry sausage. LWT.
2022;163:113525.

7. Paredes ], Cortizo-Lacalle D, Imaz AM, Aldazabal ],
Vila M. Application of texture analysis methods for the
characterization of cultured meat. Scientific Reports.
2022;12(1):3898.

8. Hultman ], Rahkila R, Ali ], Rousu ], Bjorkroth K].
Meat processing plant microbiome and contamination
patterns of cold-tolerant bacteria causing food safety
and spoilage risks in the manufacture of vacuum-
packaged  cooked  sausages. Applied and
Environmental Microbiology. 2015;81(20):7088-97.
9. Latorre R, Sadeghinezhad ], Hajimohammadi B, Izadi
F, Sheibani MT. Application of Morphological Method
for Detection of Unauthorized Tissues in Processed
Meat Products. Journal of Food Quality & Hazards
Control. 2015;2(2).

10. International A. Official methods of analysis of
AOAC International: AOAC International; 2005.

11. Benson AK, David JR, Gilbreth SE, Smith G, Nietfeldt
], Legge R, Kim ], Sinha R, Duncan CE, Ma ], Singh L
Microbial successions are associated with changes in

64

chemical profiles of a model refrigerated fresh pork
sausage during an 80-day shelf life study. Applied and
Environmental Microbiology. 2014;80(17):5178-94.
12. Alamin SA, Ahmed DA, Agab H. A study of sensory
evaluations of different types of sausages in the
sudanese palate. International Journal of Research.
2015;14.

13. Mallika EN, Prabhakar K. Physico-chemical
properties of low fat pork sausages. American-
Eurasian Journal of Agricultural & Environmental
Sciences. 2011;10(2):160-2.

14. Zohdy MM, Aiedia HA, Emara MM, Nouman TM,
Mohamed MA. Safety and quality evaluation of various
grades of egyptian beef luncheon sausage and burger
patties: a comparative study. Adv Anim Vet Sci.
2021;9(8):1194-202.

15. Drosinos EH, Mataragas M, Xiraphi N, Moschonas
G, Gaitis F, Metaxopoulos ]. Characterization of the
microbial flora from a traditional Greek fermented
sausage. Meat Science. 2005;69(2):307-17.

16. Sohrabi H, Cannizzo FT, Pregel P, Scaglione FE,
Beltramo C, Acutis PL, Dalmasso A, Biolatti B. Tissue
and species identification in minced meat and meat
products from Italian commercial markets by DNA
microarray and histological approach. Veterinaria
Italiana. 2020;56(2).

17. Sachindra NM, Sakhare PZ, Yashoda KP, Rao DN.
Microbial profile of buffalo sausage during processing
and storage. Food control. 2005;16(1):31-5.

18. Guelmamene R, Bennoune O, Elgroud R.
Histological techniques for quality control of meat and
meat products-A mini-review. Journal of Nutrition and
Human Health. 2018;2(2):24-9.

19. Smolentsev S, Volkov A, Papunidi E, Yakupova L,
Yusupova G, Kosacheva E, Potapova A, Gainetdinova A.
Veterinary and Sanitary Examination and Methods for
Determining the Quality and Safety of Sausages.
InInternational Scientific Conference on Agricultural
Machinery Industry “Interagromash”. Cham: Springer
International Publishing. 2022; 1769-76.

20.1zadi F, Sadeghinezhad ], Hajimohamadi B, Sheibani
MT. Efficacy of histological examination in detection of
fraud in minced meat. Journal of Health.
2016;7(4):386-94.

21.Sami M, Kheirandis R, Nasri A, Dabiri S. Application
of  histochemical and immunohistochemical
techniques for detection of lung tissue in cooked
sausage. Iranian Journal of Veterinary Research. 2022;
23(2):147.

22. Malakauskiené S, Alioniené [, Dziugiené D,
Babrauskiené V, Riedel C, Alter T, Malakauskas M,
Malakauskas M. Histological analysis for quality
evaluation of cured meat sausages. Vet Med Zoot.
2016;74(96):23-6.

23. Moghtaderi A, Raji A, Khanzadi S, Nabipour A.
Application of histological method for detection of
unauthorized tissues in meat sausage. InVeterinary
Research Forum. 2019; 10 (4):357.

J Nutr Fast Health. 2024; 12(1): 58-65.



Evaluation of Sausage Products Properties in Qom JNI:H Tavallaei A et al

24. Maghami ND, Nabipour A, Mohsenzadeh M, Torabi detection of tissues and fraud in some meat products.
M. Histological and stereological approaches for InVeterinary Research Forum. 2022; 13(1):47.

J Nutr Fast Health. 2024; 12(1): 58-65. 65



