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Abstract 

The presence of microbial pathogens on human foods is a serious global Problem even in highly industrialized 

and developed countries. The awareness of foodborne diseases by consumers will increase, and therefore, there 

is a pressure to improve the safety of the food supply. Gamma ray is highly effective in inactivating 
microorganisms in various foods and offers a safe alternative method of food decontamination. In the present 
study, a total of 35 samples from T.B. infected carcasses (15 samples of offal's ((7) liver & (8) Kidney) and 15 

samples from different lymph nodes((10) Hepatic & (5)  Renal)) were collected from some governmental 

Egyptian abattoirs confirmed to be infected with Mycobacterium tubercullosis bovine type by Real Time PCR 

were experimental treated with 0.0, 2.5, 5 and 7.5 KGy of gamma rays then, reexamined using RT-PCR for 

Mycobacterium tubercullosis bovine type infection. The results indicated that the reduction rate is decreased by 

increase the dose level of Gamma rays. At 0.0 kGy all samples still 100 % infected & 46.6% still infected at 2.5 

kGy & 20 % still infected at 5 kGy and, At 7.5 % all examined samples are failed to be detected of T.B. Infected 

offal's. More ovever, the examined samples of T.B. Infected lymph nodes showed that at 0 kGy all samples still 

100 % infected & 53.3 % still infected at 2.5 kGy & 13.3 % still infected at 5 kGy and, at 7.5 % all examined 

samples are free from mycobacterium infection.  The effect on (Color & Odor & Texture) parameter after 

exposure to Gamma rays on T.B. infected samples proved that most of tested samples have slight changes in 

color (pale color), odor (characteristic odor of irradiation) and texture (friable) in the first 24 hours and all tested 

samples have been returned back into the normal parameter after 1 week. 

The results of the present study showed that it's advisable to use the Gamma irradiation for saving a huge 

amount of condemned meat due to T.B infected cattle carcasses and using it as low grade meat. 

Key words:   Mycobacterium bovis, bovine offal's, Gamma irradiation. 

1-Introduction 

The presence of microbial pathogens in human 

foods is a serious global problem. Even in 

highly industrialized and developed countries 

like the United States, pathogen-contaminated 

foods and the resulting health and economic 

impacts are significant. According to CDC 

(2004), each year Americans suffer 76 million 

infections, 325,000 hospitalizations, and 

approximately 5,000 deaths due to pathogen-

contaminated foods. These events carry an 

estimated annual healthcare cost totaling 7 

billion $ (USDA/ERS, 2000). Consider also that 

more than 74 million lb of pathogen- 

contaminated meat and meat products were 

recalled between 2000 and 2003 (USDA/FSIS, 

2004), and the need for pathogen reduction is 

clear. 

Safety and efficiency of food irradiation have 

been approved by several authorities (FDA, 

USDA, WHO, FAO, etc.) and scientific 

societies based on extensive research (Lagunas-

Solar, 1995; Morehouse, 2002). However, 

market success of irradiated foods has not been 

at the desired level. This is probably due to 

consumers' erroneous fear that irradiated foods 

become radioactive and irradiation could form 

harmful compounds in food (Resurreccion & 

Galvez, 1999; Oliveira & Sabato, 2002). 

Moreover, negative information disseminated 

by opponents of irradiation could also affect 

consumer acceptance of irradiated food. 

Tuberculosis (TB) is an important zoonotic 

disease caused by an intracellular acid-fast 

organism Mycobacterium sp. It has been 

recognized from 176 countries as one of the 

important bovine diseases causing great 

economic loss (Martin et al., 1994; Hines et 

al., 1995; Samad, 2000). TB is a contagious 

disease, which can affect most warm-blooded 

animals, including human being (Radostits et 

al., 2000). 
Cattle, goats, and pigs are the domestic species 

most susceptible to infection, while horses are 

relatively resistant to infection. In cattle, 

exposure to this organism can result in a chronic 

disease that leads to significant economic losses 

by causing ill health and mortality. Moreover, 

human TB of animal origin caused by M. bovis 
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is becoming increasingly evident in developing 

countries (Prasad et al., 2005). 

Tuberculosis (TB) is a common and deadly 

infectious disease caused by mycobacterium, 

mainly Mycobacterium tuberculosis (M. 

tuberculosis). One-third of the world's 

population has been exposed to the TB 

bacterium. It has a fatality rate of approximately 

20%, even with intensive treatment (Bartzatt et 

al., 2008). 
Consumers are conservative, and they are 

reluctant to accept products processed by new 

technologies like as food irradiation method. 

This is often related to the fear and confusion 

about radiation itself and the lack of 

understanding of the process. The main worries 

of consumer organizations included safety, 

nutrition, detection, and labeling of irradiated 

products (Junqueira-Gonc-alves et al., 2011). 

The concern about the food irradiation appears 

to center on the safety of the process. Giving 

science-based information on food irradiation 

leads to positive consumer approaches (Fox, 

2002). Many consumers are primarily hostile to 

irradiation. By other means, "People think the 

irradiated product is radioactive," but when the 

process is made clear to them, they will become 

more in favor (Landgraf et al. 2006; Marcotte, 

2005).  
The resistance of the microorganisms against 

irradiation depends on different parameters such 

as type of food substance, the presence of 

oxygen and temperature (Dogbevi et al., 1999 & 

Davis et al., 2004). Generally, by increasing the 

radiation dose, more microorganisms will be 

killed. However, based on FAO/WHO/LAEA 

specialists committees, irradiation of food item 

with maximum dose of 10 kGray is allowed, 

without having any toxicological hazards for the 

consumer. 

Today's, applying irradiation for preserving 

food substances has become prevalent in many 

countries and various studies have been 

conducted in this regard (Borsa et al., 2004 & 

Unluturk et al., 2007). Although national 

standards of different countries are dissimilar to 

some extent, using irradiation with certain doses 

is permitted only for certain products. 

Currently, consumers are more interested in 

minimally processed food products without 

additives, improved safety and extend shelf life 

(Byrd-Bredbenner et al., 2015; Khan& Oh, 

2016). As there's a huge amount of meat 

contaminated due to Mycobacterium 

tubercullosis bovine type infection in the 

governmental Egyptian abattoirs, therefore, this 

study aimed to eliminate  Mycobacterium 

tubercullosis bovine type  in infected cattle 

carcasses.   

2. Material and methods 

2.1. Collection of Samples: 

A total of 35 samples from T.B. infected (15 

samples of offal's ((7) liver & (8) Kidney) and 15 

samples from different lymph nodes((10) Hepatic 

& (5)  Renal)) confirmed by RT-PCR  in addition 

to 5 samples act as control were collected from 

some governmental Egyptian abattoirs from T.B. 

infected cattle carcasses in some Egyptian 

governments. The samples were kept in sterile 

plastic bags and transferred to the laboratory 

without undue delay in an ice box.  

2.2. Preparation of tissue samples (Marks, 

1972): Tissues of organs and lymph nodes 

showed the gross lesions were shopped into 

small pieces under aseptic condition and the fat 

was trimmed in sterile mortar containing sterile 

sand. The trimmed tissues were crushed by the 

sand until they become pasty .Two ml of sterile 

distilled water were then added and crushing 

was completed till the sample became a 

suspension. Then, 2 ml of 4% conc.H2SO4were 

added and incubated for 30 min. then diluted in 

16 ml of sterile distilled water and centrifuged 

at 3000 rpm for 20 m
'
. The supernatant was 

decanted into 5% phenol and the sediment was 

used for direct smear and inoculated into 4 ml 

of L-J medium slant then incubated at 37°C. 

Cultures were examined daily for one week and 

then once weekly for 6-8 weeks. 

2.3. Identification of isolated Mycobacteria: 

Physico-chemical characters: it was carried 

out according to (Kubica, 1973) 

Morphological characters: 

Smears from suspected colonies were prepared 

and be allowed to dry and heat fixed. The fixed 

smears were stained with Z.N stain and examined 

under oil immersion objective lens to detect the 

colour, shape, size, and arrangement. 

2.4. Sample preparation and sterilization:  

Molecular diagnosis of Mycobacterium 

tubercullosis bovine type complex:  

The contaminated samples with Mycobacterium 

tubercullosis bovine type were examined by 

RT-PCR as follow. 

Preparation of the samples for DNA 

extraction: 

http://ar.wikipedia.org/wiki/%D9%87%D9%8A%D8%AF%D8%B1%D9%88%D8%AC%D9%8A%D9%86
http://ar.wikipedia.org/wiki/%D9%83%D8%A8%D8%B1%D9%8A%D8%AA
http://ar.wikipedia.org/wiki/%D9%83%D8%A8%D8%B1%D9%8A%D8%AA
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Each piece of infected samples with 

Mycobacterium tubercullosis bovine type was 

homogenized in phosphate buffer saline PBS 

(0.14M NaCl, 4mM KCl, 8mM Na2HPO4, 

2mM KH2PO4, pH 6.5 buffers according to 

(Wards et al., 1995). 

2.5. Test pathogens: 

Extraction of mycobacterial DNA from 

infected tissues: 
The extraction was carried out according to the 

instruction of extraction kit of as follow:  

1.  Lysis and digestion: 20mg of grinded 

tissue + 180ul digestion sol. +20ulproteinase  K 

+ mix and incubate at 56 °c for 3hr.   Fixation: 

Transfer lysate to purification column, 

centrifuge for 1min./ 8000 rpm, discard   the 

collection tube then place column into new 

collection tube 

2. Washing: was added 500 ul wash buffer 1, 

was centrifuged for 1 min./ 10000 rpm then 

discarded flow- through,  add 500 ul wash 

buffer 11 + was centrifuged  4 min./ 14000 rpm, 

discard collection tube. Elution:   was Putten 

column in a new microfuge tube, was added 

elution buffer + was incubated 2 min. + and was 

centrifuged for 1 min./ 10000 rpm.
 

Detection of M. bovis complex: 

 Real time PCR was performed according to the 

kit obtained from biovision®   

The oligonucleotide primer used to detect the 

Mycobacterium bovis 

Forward 5’-

CAGGGATCCACCATGTTCTTAGCGGGTT

G-3'. 

Reverse 5'-

TGGCGAATTCTTACTGTGCCGGGGG -3'. 

(Xiu-yun et al., 2006). Real-time PCR was 

performed according to Ben Kahla et al., 

(2011) by using MTplexdtec-RT-qPCR Test 

(Edifici-Quórum3, Spain) that comprises a series 

of species-specific targeted reagents designed for 

detection of all species contained in the  

Mycobacterium tubercullosis bovine type complex 

(Van et al., 1991). Extracted DNA from the 

suspected samples was subjected to RT- PCR. 

The primers and Taq Man probe target a sequence 

conserved for all strains belonging to  

Mycobacterium tubercullosis bovine type 

complex. The reaction of 20 µl final volume 

consisted of 10 µl Hot Start-Mix qPCR 2x, 1 µl 

MTplexdtec-q PCR-mix, 4 µl DNase/RNase free 

water and 5 µl DNA sample., the reaction 

conditions consisted of one cycle of 95°C for 5 

min followed by 45 cycles of 95°C for 0.5 m
'
 and 

60˚c for 1m
'
 for hybridization, extension and data 

collection. The reaction was run in Applied 

Biosystems Step One Real Time PCR System, 

and FAM fluorogenic signal was collected, and 

the cycle threshold of the reactions was detected 

by Step One™ software version 2.2.2 (Life 

Technology).The threshold cycle (TC) was 

defined as 10 times the standard deviation of the 

mean baseline fluorescence emission calculated 

for PCR cycles 3-15. For a sample to be 

considered positive, the corresponding 

amplification curve had to exhibit three distinct 

phases (geometric, linear, and plateau) that 

characterize the progression of the PCR 

reaction. 

2.5. Irradiation process 
Irradiation was performed at the National 

Center for Radiation Research and Technology 

(NCRRT) Atomic Energy Authority, Nasr City, 

Cairo, Egypt. The samples (approximately 25 

mm thickness) were irradiated for different 

doses of gamma rays (0.0, 2.5, 5 and 7.5 kGy) 

emitted from 
60

 C at dose rate 40 kGy/ hour (3 

samples for each dose). The control samples 

(0.0 kGy) were left unirradiated. The samples 

were then transferred to the laboratory for the 

bacteriological examination, while the 

remaining samples were frozen stored at – 20 ºC 

immediately for subsequent analyses. 

2.6. Detection of  Mycobacterium tubercullosis 

bovine type by RT-PCR: 

The samples were reexamined after the 

irradiation exposure for the presence of  

Mycobacterium tubercullosis bovine type by 

using 4 doses levels 0.0, 2.5, 5, 7.5 kGy using 

RT-PCR. 

3-Results and Discussion 

Effects of Gamma irradiation on the viability of 

Mycobacterium bovis. It is clear that ionizing 

radiation treatment effectively decreased the 

viable microbial population with increasing 

radiation dose and in particular, Miller, 2005 

stated that gamma rays have limited penetration 

depth on the bacterial cell wall, which may 

affect microbial inactivation. In this study 

bacterial viability was abrogated at (2.5 kGy) 

and (5 kGy) and (7 kGy) of Mycobacterium 

tubercullosis bovine type by gamma irradiation. 

Moreover, negative information disseminated 

by opponents of irradiation could also affect 

consumer acceptance of irradiated food. 

file:///E:/TB/رسالة%20د%20أسماء%20بسيوني%20تجميع%20بعد%20%20التعديلات.doc%23_ENREF_19
file:///E:/TB/رسالة%20د%20أسماء%20بسيوني%20تجميع%20بعد%20%20التعديلات.doc%23_ENREF_19
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In the present study, all collected samples from 

T.B. infected carcasses were exposed to Gamma 

radiation at three absorbed dose levels of 2.5, 5 

& 7.5 kGy, showed that  at 0.0 kGy all samples 

still 100 % infected & 46.6% still infected at 2.5 

kGy & 20 % still infected at 5 kGy and, At 7.5 

% all examined samples are failed to be 

detected of T.B. Infected offal's. More ovever, 

the examined samples of T.B. Infected lymph 

nodes showed that at 0 kGy all samples still 100 

% infected & 53.3 % still infected at 2.5 kGy & 

13.3 % still infected at 5 kGy and, at 7.5 % all 

examined samples are free from mycobacterium 

infection.  .  

Table (1): The effect of Gamma rays exposure on T.B. infected samples and Control:  

 

Tissue 

 

No. of Samples 

Used doses 

0 2.5 5 7.5 

PCR  Positive 

T.B. Infected offal's  

(liver&kidney) 

15 15 7 3 0 

T.B. Infected 

Lymph nodes 

(Hepatic & Renal) 

15 15 8 2 0 

Control Samples 5 5 --- --- --- 

As mentioned in a Table (1) the infected samples with Mycobacterium tubercullosis bovine type 

which exposure to doses levels 2.5, 5 & 7.5 kGy which were reexamined for detection of 

Mycobacterium tubercullosis bovine type by using RT-PCR showed that, the T.B. infected offal's, 

the PCR can confirmed the infection of 7 samples out of 15 tested samples at 2.5 KGy while 3 

positive samples only at 5 KGy and failed to be detected at 7.5 KGy. 

Also, the T.B. infected lymph nodes, the PCR can confirmed the infection of 8 samples out of 15 

tested samples at 2.5 KGy while 2 positive samples only at 5 KGy and failed to be detected at 7.5 

KGy. 

 

Fig. (1): The effect of Gamma rays exposure on T.B. infected samples and Control:  

Foodborne pathogens are associated with food 

processing plants and slaughtered animals, the 

basic raw materials of the food industry. With 

the exception of foods that are thermally treated 

to the degree of sterilization, all food products 

are frequently associated with microorganisms 

(Pattanayaiying, et al., 2015).The most 

important risk of these infectious diseases is 

tuberculosis Bovine tuberculosis is now 

generally perceived to represent the greatest 

threat to cattle health, its caused by M.bovis and 

can affect a large number of species, including 

humans (Cobner, 2003). 

Ionizing radiation was first patented in 1905 as a 

microbial inactivation technology and was first 

evaluated in 1921 against trichinae in pork 

(Negut, et al, 2012). Ionizing radiation has 

enough energy to remove electrons from atoms 

and leads to ion formation. Ionizing radiation 

comes in different forms depending on the 

source (X-ray, gamma rays, and beta rays); 

however, all forms exert their effects by 

―stripping‖ electrons from atoms. This irradiation 

causes breaks in the DNA and/or RNA helix and 

leads to the disruption of normal cellular 

functions by damaging nucleic acids by either 

direct or indirect effect (Kuan et al., 2013).  

Food irradiation processing technology and 

gamma irradiation are widely used as a safe and 

proven method worldwide for the preservation of 

food products. Food irradiation was approved by 

the FAO/IAEA/WHO in 1981 with maximum 
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irradiation doses of up to 10 KGy (Lacroix, & 

Ouattara, 2000). More than 50 countries 

worldwide have approved the irradiation of over 

60 food products (Food-Irradiation, 2015). 

Furthermore, government regulation 

considerably varies from country to country. 

Each country has adopted its own unique 

approach to the introduction, approval, and 

regulation of this technology in food production. 

Although there is agreement among international 

committee experts that food is safe and 

wholesome for consumption after irradiation 

with doses up to 10 kGy, food irradiation at this 

dose has not been approved in any country. Most 

countries approve food irradiation on a case-by-

case basis (FDA, 2016).  

Table (2): The effect of exposure of Gamma rays on T.B. infected samples:  
 

Tissue 

 

NO. of Samples 

Used doses 

0 2.5 5 7.5 

Redaction rate % 

T.B. Infected offal's  

(liver&kidney) 

15 100 % 46.6% 20 % 0 % 

T.B. Infected 

Lymph nodes 

(Hepatic & Renal) 

15 100 % 53.3 % 13.3 % 0 % 

As mentioned in Table (2) the conclusion for 

T.B. Infected samples the reduction rate is 

decreased by increase the dose level of Gamma 

rays. At 0 kGy all samples still 100 % infected & 

46.6 % still infected at 2.5 kGy & 20 % still 

infected at 5 kGy and, At 7.5 % all examined 

samples are free regarding samples of T.B. 

Infected offal's. And also, the examined samples 

of T.B. Infected lymph nodes showed that at 0 

kGy all samples still 100 % infected & 53.3 % 

still infected at 2.5 kGy & 13.3 % still infected at 

5 kGy and, at 7.5 % all examined samples are 

free from mycobacterium infection.  

Table (3): The effect on (Color & Odor & Texture) parameter after exposure to Gamma rays on 

T.B. infected samples:  
 

Parameter 

 

NO. of 

Samples 

SCORE 

24 hours 1 week 

1 2 3 1 2 3 

Color 25 5 20 --- 25 --- --- 

Odor 25 --- 25 --- 25 --- --- 

Texture 25 20 5 --- 20 5 --- 

(1) No. of samples with normal (Color & Odor & Texture) 

(2) No. of samples with slight changes in (Color & Odor & Texture) 

(3) No. of samples with abnormal changes in (Color & Odor & Texture) 
 

The obtained results from our study about the 

effect on (Color & Odor & Texture) 

parameter after exposure to Gamma rays on 

T.B. infected samples proved that most of 

tested samples have slight changes in color 

(pale color), odor (characteristic odor of 

irradiation) and texture (friable) in the first 24 

hours and all tested samples have been 

returned back into the normal parameter after 

1 week. As mentioned in Table (3).  

More investigations were required for the 

application of Gamma rays to eliminate the 

tubercle bacilli from the infected offal's to 

save the huge amount of contamination meat 

even to use it as low grade meat. Further, 

work is needed to evaluate the in vivo assays 

after feeding the experimental animals on the 

irradiated food stuff.  
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 الملخص العربى
 

 انًصبثخ ثًيكشٔة انسم انجمشٖ انجمشيخ الأحشبءدساسخ رأصيش اشؼخ جبيب ػهٗ 

ػجذ  اسًبء اثٕ انحسٍ* *** -أ.د. غبسق انسيذ أحًذ *** –ػًبد يخزبس سيبض أ.د.** –شهزٕد ػزيز انذيٍ فٓيى أ.د. *

 انشحًٍ

 يشكز-انًشؼخ انُظبئش لسى*** –يؼٓذ ثحٕس صحخ انحيٕاٌ **–كهيخ انطت انجيطشٖ جبيؼخ ثُٓب  -لاغزيخ *لسى يشالجخ ا

 انٓيئخ انؼبيخ نهخذيبد انجيطشيخ**** – انزسيخ انطبلخ ْيئخ. انجحٕس

 انًٕاد سلايخ نزحسيٍ انعغػ سيزداد صى ٔيٍ انًسزٓهكيٍ، جبَت يٍ الأغزيخ غشيك ػٍ رُزمم انزي ثبلأيشاض انٕػي يزداد

 .انغزائيخ
 ػهٗنهمعبء آيُخ ثذيهخ غشيمخ ٔيمذو ،الأغزيخ يخزهف في القضاء على البكتيريا المسببة للأمراض في نهغبيخ فؼبنخ بيبج أشؼخ

 .انغزائي انزهٕس

 ٔ الاحشبء )انكجذ ٔانمهٕة ٔانكلأٖ( يٍ ػيُخ 51) انزثبئح انجمشيخ ػجبسح ػٍ دسَبد يٍ ػيُخ 03 يجًٕػّ جًغ رى انذساسخ ْزِ في

 انًحبفظبد ثؼط في انًزثٕحخ الاثمبس ئٍرنك (  control ػيُبد 1ثبنزثيحخ ٔػذد  انًخزهفخ انهيًفبٔيخ انغذد يٍ ػيُخ 51

 ( ٔرى يؼبيهزٓب-PCR RTانسم انجمشٖ ثٕاسطخ رفبػم انجهًشح انًزسهسم حميمٗ  انٕلذ ) ٔةشثًيك يصبثخ أَٓب أكذرٔ انًصشيخ

 انزشؼيغ ٔحذح - الإشؼبع ركُٕنٕجيب يشكز في جبيب أشؼخ يٍ كيهٕ جشاٖ  5.1 ٔ 1 ٔ 5.1 ٔ( control) 3 جشػبدثثبلاشؼبع 

-PCR  RTٔرى اػبدح فحصٓب يشح اخشٖ ثٕاسطخ رفبػم انجهًشح انًزسهسم حميمٗ انٕلذ ) يصش انمبْشح، - َصش يذيُخ في انجبيٗ

ثبنُسجخ نؼيُبد الاحشبء  انًشؼخ انؼيُبد أٌ انُزبئج أظٓشدٔ مشٖ ثؼذ انزشؼيغ انجبيٗ( نفحص يذٖ اصبثزٓب ثًيكشٔة انسم انج

 ػهٗ انزشريت فٗ حيٍ اَّ ػُذ رؼشض%  3 ،% 53 ،% 64.4 انُزبئج كبَذ  كغ 5.1 ،1 ،5.1 جشػبد ػُذانجمشيخ 

 .%   ػهٗ انزشريت3 ،% 50.0 ،%  10.0 انُزبئج كبَذػيُبد انغذد انهيًفبٔيخ ثُفس جشػبد انزشؼيغ انجبيٗ 

ٔثذساسخ انزأصيش انزؼشض لاشؼخ جبيب ػهٗ كلا يٍ انٌٕ ٔانًهًس ٔانشائحخ حيش رجيٍ اٌ انهٌٕ اصجح فبرح  ٔانشائحخ انًًيزح 

سبػخ يٍ انزؼشض نلاشؼبع ٔثؼذ اسجٕع ػبدد جًيغ صفبد انؼيُبد انٗ حبنزٓب  56نلاشؼبع ٔانًهًس اصجح ْشب فٗ خلال أل 

 انطجيؼيخ.

انسم انجمشٖ  ٔةشييك حيٕيخ ػهٗ نهمعبءغشيمخ يُبسجخ  انًسزخذيخ انزشؼيغ ثًصبدس : اكذد انذساسخ اٌ انزشؼيغ انجبيٗانخلاصخ 

 .جشاٖكيهٕ  5.1َٓبئيب ػُذ جشػخ  ٔرى انمعبء ػهيٓب ٔثبنزبنٗ ظًبٌ سلايخ انهحٕو انجمشيخ انًزثٕحخ ٔةشًيكبنثانًصبثخ  انزثبئح في

 


