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ABSTRACT 

The evaluation oj hygien!t:: quaUt!,l of burger (frozen meat product) in two parallel 

flows processing oj meat produ£:ts in Alexandria province, One flow oj meat produced 
according to the new safety assurance, superior system will exist plant (A). The other 

flow wUI consist oj meat produced and inspected in the traciltlonal way. ThIs study 
was done through bacteriOlogiCal. exnminatton oj meat. product and contact surround­

tngs (swabs oj workers, ~ls and machines). BactetiolDglcal examination oj samples 
included total bacterial. count. besides isolation oj Staphylococcus aureus and Salmo­

Milne oj both frozen raw meat and flnlshed burger products. Monitoring system that 

keeps track of the lmportant health hazards in the entire chal.nfrom raw meat till ready 
to eat meat. Results ntvea/.ed that the bacteriological qua!l/.y of raw meat in both plants 
wUhin the acceptable IlmU but it is slightly exceed in plant (B) and presence oj Staph!J~ 

lococct. Bacteriological results oj final burger products samples in ptant tA) within !he 
- legat Umlt oj APe, while in plant B most samples reach the top oj acceptable Umtt 

oj APe and S. aurous tsolatedJrom 70% oj samptes. Salmonellae could not be detected. 

in aU examined samples. Results oj swabs Jrom Jood contact surrotmdings indiCated 

that plant (AJ was !ower than pl.Mt !B) in APe oj swabs oj workers. wafts and rna· 

ch1.nes. The whele system oj plant (81 is conductive to microbtotogical growth, Our re­

sults oj ]Ina! burger product samples oJ APe qfter grtll oj both plants were good de­
pend!no the tf1'rle and method oj cooldng. Some recommendations have been 

Jormulated at the industry's level, at the Institutional level and hygienic requirements 

needed. to produ.ce safe and good. quality burger in both piants were discussed to by 

Implemented. 

1:41 

INTRODUC770N 
In recent decade~. the Increase of human 

populaUon in relation to the great develop+ 
ffi("J)t in human life caused a great demand of 
easlly prepared meals contalned high level of 
animal protein. However. meat products are 
generally excellent sources of protein contatn w 

lng a good balance of ihe essential amino ac­
ids and having a high biological value, It 15 a 

good source of most B-complex vitamins and 
also contrtbutes $lgnUlcant percentage of mIn­

erals Including iron, copper, zinc, sodium. po~ 
ta$sIum and magneSIum. which are essential 
for growth and health of human beings. 

If""""u",- Vet. 1Ifed. J. (l21 - 132) Vol. X. No.2. :4000 

I 
I 

I 
I 

I 

I 
i 

I 
I 

I 



Wqfaa If. If. BWa and NahllaF. Sollman 

Technologtcal development in meat pro­
cessing and handling have given consumers a 
mueh greater chotce Over the food they can 
buy, So meat hygiene can comprise nearly 
every aspect of proeesslng rrom the health of 
the Uve animal to the distribution of the final 

product. (t prevents harmful Ingredients man­
ufactured meat products and the sale of con, 
taminated or unwholesome meat. 

111e effects of hazards on human health as­
soelated With food, the increasing Importance 
and rapid growth of world food trade and the 

demand by consumers for a safe food supply 

make the analysts of the hazards (risks) asso~ 
elated with food more important today than 
ever before. 

The analysis and the development of orga­

nIzed programs to ellmlnate such hazards or 
control Within aeeeptable limits those risks 
not possible to elIminate, have been designat­
ed as Hazard Analysts and Critical Control 
Point (HACCP) systt"m. 

Beef burgers are highly demanded due to 
their high blologlcal value, reasonable pnce. 
agreed taste and eaS{' of scrvtng. It is consld~ 
ered as an excellent source of high quality 
protein. 

Beef burgers are grind frozen formulated 
meat fonned in constant circular shape. 
thlckriess and weight to be served to general 
pubUe In high volume fast food operation In 

which frozl:'J1 burgers are receIved. cooked and 
served In few minutes or eooklng. 

Beef burger as meat products are subject· 
ed to strict qualIty ehecks, to ensure that. the 
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products meet the agreed quality standards. 
These have to be rtght first Ume, every time, 
this quallty controi whIch Involve inspection 
and testing at the end of the manufactur1ng 
proeess. 

Proeessed meat products may at time con­
sUtutes a publle health hazard due to pres· 
enee of spoilage mlcroorganlsms responsIble 
for obJect1onabJe ehanges or pathogenie lead M 

Ing to infeet10n and intoxication. 

A ponuted environment and lack sanitat10n 
increases the lIkelihood of a food contamlna~ 

tion, In countrles where rood eontrol Is 1h-eak 

beeause of Jack of resources, edUeatlon of 
consumers and food handlers In food safety 
gtves them the knowledge to be selective when 
choosing food and to refuse food that Is of 
doubtful hygienic quality {WHO. 2000}. 

The quality of a product may be defined as 
Its measurement against a standard regarded 
as ex.cellent at a particular priee whIch Is sat­
jsfactory both to the producer and to the con­
sumer, 

It has been claimed that the emciency of 
microbiological control can be Improved slg­
nifieantly by a \oglcal and systemat1c stepwise 
analysts of the risks Involved In any process. 

Meat and meat products are liable to be 
contamtnated with different types of mlcroor~ 
ganlsms from different sources. Such eon­
tamination may be of publie health hazard to 
consumers or may render the products un­
marketable especIally In small factorIes, In 

WhIch the hygtenic measures are sUII under­
way. Therefore, one of the maIn responsJbUi-
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ties of the meat technologists and scientists 

are to find the best possIble way to produce a 
product free from pathogens of public health 
hazard and with low microbial contents tn Of­

der to improve U.s quality. Heat treatment 
(gt111l had a significant effect on bacteriologi­

cal quality of the beef burger. 

The Aim of this WQrk was to investigation 

of the hygienic quaUty of beef burger in plant 
that applymg quaUty assurance program as 
well as In a traditional plant. the importance 

of good manufacturing practices {GMP) and 
quality oontrol In all stages of production of 
meat accordtng to the prlncip!es of Hazard 
Analysts and Critical Control Points (HACCPj 

Is advise<t 

MATERIAL AND METHODS 
Collection of sample •• 

Preparation of samples 

A total of three hundreds random samples 

were collected from tv.'O manufacturing 
plants. First pJant (plant A). applying a new 

safety assurance, superior system during pro" 

cessing. while the second plant (plant B) eon~ 

tatned a meat produced and inspected 1n the 

traditional way, 

The collected samples were (rozen raw 

meat (resembling 25 batches), final product 

and after grill (25 samples of each), Thc sam~ 

pIes were thoroughly mixed and 25 g. were 

homogenized In 225 ml of 0.1% sterile pep~ 

tone water in dIsposable sterile plastic bag 1n 

stomacher lab blender for 30 seconds to gIVe 

a dilution of 1/10 then the decimal dIluUons 

up to 10-5 were prepared. I ml from each dI­

lution was transferred wIth the sterile 1 ml pi" 

pelle to each two separate sterile petridlshes. 
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ColonIes were rounted and recorded as the to" 

tal colony per gram of sample also swabs of 

workers, walls, machines (calculated colony! 

cm2) frorn each plant. 

The samplt"..5 were directly transferred to 

the laboratory tn an insulated ice box under 

aseptic conditions Without any delay for the 
followtng bacteriological examination. 

a- Detennlnation of total aerobic bacterial 

count according to the technique recom­

mended by APHA (1992). 

b- Isolation and Identification of Staphylo~ 

coccus aureus was carried out accord­

Ing to ICMSl' (1996). 

e- Detection of Salmonellae; according to 
VasstlUadla et aI. (1983), 

Flow chart shows the unit operations In 
burger manufactures. Receiving and storage 

of raw meat ..... Deboxtng of frozen meat -t In[­

tial gnnd -+ batch formulation ..... meat blend­

ed tn mixer! grinders ..... transfer to formers ..... 

fonnIng ...... freezing tunnels --+ packing ~ ... fro­

zen storage. 

RESULTS 
The data Illustrated In table (I) revealed 

that the total aerobic plate counts (APe) of ex­

amIned frozen raw meat in plant (A) ranged 

from L IxlO to 2.4 x 102 with a mean value of 

5,5 x 10 ± 1.1 x 10. while In plant i8). were 

1.3 x 10 - 3.1 x 102 WItll a mcan value of 6.28 

x 10 ± 1.32 x 10, 

T, test confirmed that there was no signifi­

cant difference of APe In examined raw meat 

samples In both plants. Staphylococcus nure­
us could not be detected In plant (A), while in 

plant (8), each constituting 20%. Salmonellae 
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fatled to be isolated from both plants, These 

results within the aeeepLabJe limit of Egyptian 
standard for frozen Taw meal, 

The data present In table (2) Indicated that 
APe In flnal product samp~es to plant (A) 
ranged from 2,4 x 102 to 2.6 x 102 with mean 
vaJue 8.71 x 102:t 1.44 x 102. 

On the other hand, in pJant tB) ranged be­

tween 2.4 x 10< and 3.5 x 105 with a higher 
mean value 10.82 x 104 ± 1.13 x 104. Most 
sampJes reached the top of acceptable limit. 

There are significant differences 1n APe of ex­
amIned samples between plant (A) and plant 
{5) at P<o.05, Staphylococcus aureua could 
not be detected In piant (A} while in plant (5) 
[t was detected 1n high incidence. constituting 

70% of eollected samples, 

Salmonellae faned to be detected from both 
plants, Results were compared with Egyptian 
standard for requirement of burger. 

The results obtained tn table {31 showed 
that APe of swabs collected from food contact 
surroundings: hand of workers. waUs, and 

contact surfaces machines were 1 x 10-1 X 
102 With mean value 4,4 x 1O.t 0.62 x 10, 0 -

10 with a mean value 5,2 ± 1.02 and 0 - 10 
\\11th mean value 6.4 .t 0.98 tn plant (AJ, re­
spectively; while in plant (B) were from 1 x 
102 - 1 x 105 with mean value 3,68 x 103 ± 
2.014 x 103, 0 - 10 with mean value 6.4 ± 
0,98: 1 x 10- 1 xl03 with mean value 2.58 x 
)02 ± 7.6 x 10; respectively. 

The data present in tabie (4) revealed that 
the range and mean values of APe of samples 
after grill in plant tA) were 0-8, 2.28±OA·1, 
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while In plant (B) ranged from lx1O-SxlO ~ith 

mean value 3.88xlO.t 0,44xlO. 

DISCUSSION 
For a long time baeter1ologlcal techniques 

have been successfully employed to evaluate 
the microbIal quality of beef burger and to de­
temUne the effect of microbial load on shelf 

Ufe of these products, The bacterlal popula­
tion 1n ground meal reflects the bacterlolog1~ 

cal quality of meat used for grindIng. cleanJJ­
ness of equtpment. the time and temperature 
of storage samples of ground beef are clearly 
indicative of the history of the product. 

The obtained results, revealed that fruzen 
raw meat In plant {A} and plant (Bl showed 
nearly sirnllar APe the applied statistical t­

test confirmed that there was no significant 
differences, and both Withtn the acceptable 
Hrnit of APe stipulated by the Egyptian Stan~ 

dard for frozen raw meat. 

The total COlony cQunt gives an Idea about 
the hygienic measures appUed durIng pro~ 

ceasing and also help In the determJnatlon of 
the keeping qualIty of the meaL So, the total 

colony count was the most reliable method for 
detection of sanItary proceSsIng of proper 

storage of food production. 

Results showed that frozen raw mcat In 
pJant W was free from Staphylococcus au­
reus, while In plant (6). It was detected In 
2~ of examined samples. These results 
nearly sJm!lar to Tolba (1994) and Badawy 
(2004) whJch iao.iated this microorganism in 
food poIsoning ou tbreaks. eqUipment, enVl~ 

romnental surfaces can also be sources of 
contamination and may be due to (at the 
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poInt of delJvery). The meat is hOisted onto the 
shoulders of a porter weartng a dirty blood 

stained coat. 

Our results confirmed that Salmonellae 
failed to be detected in aU steps of pro('..esstng 
of burger samples of both plants . 

This spoilage can be occurred from certaln 

mtero-{)rganlsms whJch rapidly multiply and 

caused disease. This can be dangerous as un­
der unsanltary condJtions and improper tern· 
perature control doubles in number every 20 

mlnult",s. Thts agrees with that repOrted by 

(Manio!. 1994). 

Results revealed that the mean value of 
APe of examined final burger product sam­
ples of plant (A) within the acceptable limit of 

ES reqUIrements, nearly slmHar results ob­

WIled by Mohammed (1997) but lower Ulan 

Amal £I. Sherif (1983). Ya •• len (11188) 

Staphylococcus aureU$ faUed to be detected 
tn p'ant (A), this may be due to application of 
total commitment of management and em~ 
ployees to hygtene and even beyond {food 

handlers usually YIIth good hygtene seores}; 
design. environment, equipment, waste dispo­
sal system and operations under control; toi~ 
let and hand~washlng faciUtles in working 
eondltion and well - equipped; refrigeration 
systems present but some improvements re­
quired by applying haccp prlnctples and also 
due to good hygienic practices and high stan­
dard personal hygiene of applied quality assu­
rance program. Nowadays. consumer atU­
tudes towards food safety have started to 
evolve and both the local and export market 
are becoming Increasingly stringent about 
food quallty and safety. 
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Vice versa, In plant tB) most samples re­
corded higher number than plant (A) although 
results within tESt but these results were re­

cently obtained after processing microorgan­
Isms can multiply because animal products 
should be stored at low temperatures to 
prevent m1crObiai proliferation this held the 
view reported by (Springer. 1993). Out ob~ 

scrvaUon, plant (B) store raw materials and 

end- products at freezing temperatures except 
tor processed and sold at ambtent tcmpera­
tur('s. 

Guidelines for fresh meat products consid­
er a total aerobIC in excess of 5x I 06 organ­
Isms/g as a bad Indication (Janewalt ud 
Guy. 1980). 

Nearly Similar results rerorded by Out 
(2001) and £I. Mo ... alaml (2003). 

This also may be attrlbuted to the commit­
ment of management and employecs; environ­
ment. waste disposal, des1gn of storage and 
preparation rooms not taken care of rontxoi of 
operations good: food handlers given Uttle fa­
cUities and have poor hyglenelevel. reqUire 

many improvements, This Is In-accordance 
with that reported by (Vytellngum et aI 

2000). 

In pant B staphylococcus aureus was 
present tn htgh incidence (70%} of final burger 
product samples. Bang et at. ~20(8) reported 
that Staphylococcus aureus contamInation 
and enterotoxin production is a potential 
food safety hazard, nearly similar results ob~ 
tained by our (2001) and Elelwa (2003). In 
practice what can be seen in plant (B) an em­
ployee happily picking his nose while walUng 
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for production line. Rules are being Ignored 
whilst management complaln about the cost 
of providing clean protective clothing daily, 
The whole system Is conduc1ve to microb1olog­
lcal growth, ThIs habIts In plant {S) illustrate 
why the £csuIL., of Staphylococcus aureua is 

htghly positive. Slaphylococct a.rC present In 
the nasal passages and throats and on the 
balr and skIn of 50 percent or more of healthy 
lndlvlduals FDA (2005). 

OUf results revealed that (plant Al was low~ 
er than plant (Bl In APe of workers. walls and 
machines respectively that Is due to the mi­
crobial quality of processIng factones from 

slaughtering to retail display. Thts supported 
by findings reported by {Greer aDd Jeremain, 
19801. 

F'oodwhandUng personnel play an Impor­
tant role tn ensuring food safety throughout 
the chain of production, processing, storage 

and preparation. MIshandling and disregard 
of hygienic measures on thclr part may enable 
pathogens to come into contactv.1th food and, 

in some cases to survive and multiply in suffi­
cient numbers to cause illness tn the consu~ 
mer (WHO, 1980). 

Mishandling of food as well as uJideaned 
eqUIpment suriaces were the most sources of 
contamination (Bryan and Lyon, 1984), 

Rules about washing hands before contact­
ing foods, use of utensUs to handle products, 
disposable gloves, clean clothes. and protect~ 
ed hair need to be applied regardlcss of the 
size of the operation. 

The compUance of employees v.1th good 

Man.owura. Vet. Med. J. 

126 

manufacture practice (GMp), c1eanlng and 
sanitation program Vlcre the main control 
points at this step. So. the hygienIc measure 
of utensils and employees were examined. Re­

cently food borne Uiness was Increased from 
tiu:: consumption of meat and meat products 
whIch were contaminated With human bacte­
rial pathogens, 

There-fore. they constitute publlc healUi 
hazard as well as economic losses throughout 
thcfr deterioration. 

Heat treatment had a slgnUlcant effect on 

bacteriolOgIcal quality of the beef burger. It Is 
gcnerally accepted In meat hygIene that meat 
used for human consumption should be free 
from pathogenic microorganisms and may 
contain the ieast number of non pathogenic 
microorganisms. 

Meat products may be eontaminated with 
microorganisms from meat handlers who are 
carrying of these pathogenic microorganisms 
during manufacturing packaging and market­
ing of Ulese products. Improper cooking. re· 
frtgeration or storage may lead to meat borne 
illness, 

Inadequate cooking cause several out~ 

breaks of foodbomc diseases In England and 
Wales, Unlted State and New South Wales 
and Australla (Bryan 1978;: Roberta, 1982 
and Davey. 198&). 

The present data Ulat (plant Al indicated 
that cooking mlnImlze APe. Therefore the re­
sults were lower than those obtained by {De 
CurtI. et aI. (2000) and /'Iuett et aI. (2002). 

Also plant tB} revealed that i\PC higher Ulan 
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plant (Al but it is also decreased due to cook~ 
lng, 

Grilling the meat patties In clamshell grill 

at constant temperature (Hlger plate Temper­
ature 218°C and lower surface temperature 

1770C and constant time 43 ± 2 seconds to 

the destruction at pathogen is achieved by 

cooking the meat to at least 660(; inadequate 

cooking cause several out breaks of food born 

diseases. 

It 1$ recommended that the advtce to cook 

burgers until me Juices run clear and there 
are no pink bIts Inside, 

A high APe values does not constitute a 
risk to health but 1n a cooked product It may 
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indicate an overall lack of hygiene. 

Hygiene could be assessed through (OMP) 
which Include temperature control. clean­

ing und dIsinfection. and food handlers for 

plant (6}. 

Some recommendations are formulated at 

various levels to improve hygiene In both 

plants. At the level of the food Industry, Inter­

nal hygiene control 1n the food industry ean 

be tmplemented, speclaHy through voluntary 

control programmes at the InsUtu tiona1 level. 

In eonclusiun we should apply system from 

stable to table based on RACer and good 

manufacturing practlce for aU stages of pro­

ducUon and handling of burger, 

Vol. x. No.2. 2008 
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Table (I): Resuhs ofblcterlologtc.a examlnallon ofliuzea raw DJe8j1.sau'l'les In two meat 

Aernbl~ plate •• uat; 

Range 

~ Mean ±: SE 

~ SlaphylocoocflS QI.l!"eUS. 

-Salmonellae. 

t(p) 

ES Hmlt 

Ll x 1O-2.4x 10' 1.3 x 10-3.1 x 10' 
10' 

5.5 x 10 ± !.I dO I 6.28 x 10 ± 1.32 dO 

o 20'.4. 

o o 

0.449 (0.656) 00337 (0.738) 

Table (2): Results .[bacteriological e .. mlnatlon o[lIDai product samples In two meat 

processing pisnts compared with Egyptian standard (ES): 
. - .. - .- ... -

Criteria Plant (A) 
, 

Plant (B) ESUmlt , 

&lrnbl< plate couut: 

- Range 1.4 x 10'-2.6 x 10' 2.4 x 104 
- 3.5 x 10$ 

10' 
-Mean± SE 8.71 x 101 ± l.~xlOl 10,82 x 104 :1: 1.73 x 10'" I 

'iDci!iOIice 0/, or ""th.: 
i---.---~--- --~- .. ~--.---

, 

- StaphylococcflS OllreuS. 0 70'.4. 

- Salmonella. 0 0 

I 1--------- , 

t(p) 6.190' «0,001) 8.277" «0.001) - i 

i 
t: Student t-test 

• : Statistically significant at p :SO.OS 

128 
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TabJe (3): Results of total colony COllnt of worken, waUs and machines t in two 

pro .... ing plants 

Workers (n= 25) Wan. (n= 25) Machin .. (D= 25) 

A , , 
, , , 

i 
1>< to-Ix 10' 

, 
Range 0,00-10,00 0,00 -10.00 

, , , 
Mean± SE 4.4>< IO±O.62>< 10 S.2 ± 1.02 i 6.4± 0.98 

I B 
-- .. - .. - .. 

Range 1>< 10'-1 x 10' 0.00 - 10.00 1 x 10 I X 10' 
, 
, , 

Mean± SE 3.68 x 10' ± 2.014xlO' _ 6.4± 0.98 2.58 x 10' ± 7.6 >< 10 

t(p) 1.806 (0.077) 0.849 (0.400) 3.313 (0.003) 

t: Student t-test 

• : Statistically significant at p g).OS 

Table (4): Total colony counl of nnal product of bUl'l!er (after grlJI) In two 

processing plant. 

Criteria Plant (A) Plant (8) 

- Range 0-8 Ixl0-8><10 
, 

-Mean± SB 2.28 ± 0.47 , 3.88 x 10±0,44x 10 , , 

I 
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