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ABSTRACT

The evaluation of hygienic quality of burger {frozen meat product} in two parallel
flows processing of meat products in Alexandria province. One flow of meat produced
according (o the new safety assurance, superior system will exist plant (A). The other
flow will consist of meat produced and inspected in the traditional way. This study
was done through bacteriologicul exaintnation of meat, product and contact surround-
ings (swabs of workers, walls and machines). Bacteriological examination of samples
included total bacterial count, besides isolatlon of Staphylococcus aurets and Salmo-
nellae of both frozen raw meat and flnished burger products. Monitoring system that
keeps track of the tmportant health hazards in the entire chailn from raw meat till ready
to eat meat. Results revealed that the bacleriological quality of raw meat (n both plants
within the acceptable Umit bul it Is slightly exceed (n plant (B} and presence of Staphy-
lococct. Bacteriplogical results of final burger products samples in plant (A) within the

- legatl limit of APC, while in plant B most samples reach the top of acceptable limit
of APC and S. aureus isolated from 70% of samples. Salmonellae could not be detected
in all examined samples. Results of swabs from food contact swroundings indicated
that plant (A) was lower than plant (B) \n APC of swabs of workers, walls and ma-
chines. The whole system of plant (B} {s conductive to microblological growth. Our re-
sults of final burger product samples of APC after grill of both plants were good de-
pending the tme and method of cooking Some recommendations have been
Jormulated at the tndustry’s level, at the institutional level and hygienic requirements
needed to produce safe and good quality burger in both plants were discussed (o by

implemented.

INTRODUCTION
In recent decades. the Increase of human
population in reladon to the great develop-
ment 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 contain-
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Ing a good balance of the essential amino ac-
Ids and having a high biological value. it {s a
good source of most B-complex vitamins and
also contributes signiftcant percentage of min-
erals including iron, copper, zinc, sodium. po-
tassium and magnestum. which are essential
for growth and health of human beings.
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Technological development in meat pro-
cesslng and handling have given consumers a
muech greater choice over the food they can
buy. So meat hyglene can comprise nearly
every aspect of proeessing from thc health of
the live animal to the distribution of the final
product. It prevents harmful ingredients man-
ufactured meat products and the sale of con-
taminated or unwhalesome meat.

The effects of hazards on human health as-
soelated with food, the increasing importance
and rapid growth of world (ood trade and the
demand by consumers for a safe food supply
make the analysis of the hazards (risks) asso-
clated with food more important today than
ever before.

The analysis and the dcvelopment of orga-
nized programs to ellminate such hazards or
control within aeeeptable limits those risks
not possible to eliminate, have been designat-
ed as Hazard Analysis and Critical Control
Point (HACCP) system,

Beef burgers are highly demanded due to
their high biologlical value. reasonable price.
agreed taste and easc of serving. It is consid-
cred as an excellent source of high quality
protein.

Beefl burgers are grind frozen formulated
meat formed in constant circular shape.
thickness and weight to be served to general
publie in high volume fast food operation n
whieh frozen burgers are recelved. cooked and
served In few minutes of eooking.

Beel 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 right first time, every time,
this quality control which invoive inspection
and testing at the end of the manufacturing
proeess.

Proeessed meat products may at time con-
stitutes a publie health hazard due to pres-
enee of spollage microorganisms responsible
for objectionable ehanges or pathogenie lead-
ing to infeetion and intoxication.

A polluted environment and lack sanitation
Increases the likelthood of a food contamina-
tion. In countries where food eontrol is weak
beeause of lack of resources, edueatlon of
consumers and food handlers in food safety
gives them the knowledge to be selective when
ehoosing 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 excellent at a particular priee which is sat-
Isfactory both to the producer and to the con-
sumer.

It has been claimed that the efliciency of
microblological control can be improved sig-
nifieantly by a logical and systematic slepwise
analys!s ol the risks involved in any process.

Meat and meal products are liable to be
contaminated with different types of microor-
ganisms 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 hyglenic measures are still under-
way. Therefore, one of the main responslblli-
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ties of the meat technologlsts and sclentists
are to find the best possible way to produce a
product free from pathogens of public health
hazard and with low microblal ¢contents in or-
der to improve its quality. Heat treatment
(gri) had a significant effect on bactcriologi-
cal quality of the beef burger.

The Aim of this work was to {nvestigation
of the hygienic quality of bcel burger in plant
that applying quality assurance program as
well as In a traditiona) plant, the importance
of good manufacturing practices (GMP) and
quality control In all stages of production of
meat according to the principles of Hazard
Analysts and Critical Control Points (HACCP)
Is advised.

MATERIAL AND METHODS

Collection of samples:

Preparation of samples

A total of threc hundreds random samples
were collected [from two manufacturing
plants. First plant (plant A). applying a new
safety assurance. superior system during pro-
cessing, while the second plant {plant B) eon-
tained a meat produced and inspected in the
traditional way.

The collectcd samples were frozen raw
meat (resembling 25 batches), final product
and after grill (25 samplcs of each). The sam-
ples were thoroughly mixed and 25 g. were
homogenlzed in 225 ml of 0.1% sterile pep-
tone water in disposable sterlle plastic bag in
stomacher lab blender for 30 seconds to give
a dilution of 1/10 then the decimal dllutions
up to 10-° were prepared. 1 m! from each dI-
Jution was transferred with the sterilc 1 mi pi-
pette to each two separate sterlle petridishes.
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Colonies were counted and recorded as the to-
tal colony per gram of sample also swabs of
workers, walls, machines {calculated colony/
c¢m?) from each plant,

The samplies were directly transferred to
the laboratory in an insulated ice box under
aseptic conditions without any delay for the
following bacteriological examination.

a- Determination of total aerobic bacterial
count according to the technique recom-
mended by APHA (1882).

b- Isolation and identification of Staphylo-
coccus aureus was carrfed out accord-
fng to ICMSF (1998).

c- Detection of Salmonellae: according to
Vassilliadis et al. (1883).

Flow chart shows the unit operatlons in
burger manufactures. Receiving and storage
of raw meat — Deboxing of {rozen meat — Ini-
tlal grind — batch formulation —+ meat blend-
cd in mixer/grinders — transfer to formers —
forming — (reezing tunncls — packing — (ro-
7en storage.

RESULTS

The data {llustrated in table (1) revealed
that the total aerobic plate counts (APC) of ex-
amined frozen raw meat in plant (A) ranged
from 1.1x10 to 2.4 x 102 with a mean value of
55x 10 + 1.1 x 10, while in plant (B), were
1.3 x 10 - 3.1 x 102 with a mcan value of 6.28
x 10+1.32x10.

T. test confirmed that there was no signill-
cani difference ol APC In examined raw meat
samples In both plants, Staphylococeus aure-
us eould not be detected in plant (A), while in
plant (B), each constituting 20%. Salmonellae
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falled to be isolated from both plants. These

results within the aeeeptable limlit of Egyptian
standard for frozen raw meat.

The data present in table (2) indicated that
APC In flnal product samples in plant (A)
ranged from 2.4 x 102 to 2.6 x 102 with mean
value 8.71 x 102 = 1.44 x 102,

On the other hand, in plant (B) ranged be-
tween 2.4 x 104 and 3.5 x 109 with a higher
mean value 10.82 x 10% = 1.73 x 10%. Most
samples reached the top of acceptable limit.
There are significant differences in APC of ex-
amined samples between plant (A) and plant
(B) at P<0.05. Staphylocoecus aureus could
not be detected In plant (A) while in plant (B)
It was detected In high incidence, counstituting
70% of eollected samples.

Salmonellae fafled to be detected from both
plants. Results wcre compared with Egyptian
standard for requirement of burger.

The results obtalned in table (3) showed
that APC of swabs collected from food contact
surroundings: hand of workers, walla. and
contact surfaces machines were 1 x 10-1 x
102 with mean value 4.4 x 10 £ 0.62x 10, O -
10 with a mean value 5.2 + 1.02 and O - 10
with mean value 6.4 £ 0.98 in plant (A). re-
spectively; while in plant {B) were from 1 x
102 - 1 x 109 with mean value 3.68 x 103 +
2.014 x 103, O - 10 with mean value 6.4 +
0.98; 1 x 10°! x103 with mcan vaiue 2.58 x
102 1+ 7.6 x 10; respectively.

The data present in tabic (4) revealed that

the range and mean values of APC of samples
after grill in plant (A) were 0-8. 2.2810.47,
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while in plant (B) ranged from 1x10-8x10 with
mean value 3.88x10 £ 0.44x10.

DISCUSSION

For a long time baelerlological techniques
have been successfully employed to evaluate
the microblal quality of beef burger and to de-
termine the effect of microbial load on shelf
life of these products. The bacterial popula-
tlon in ground meat reflects the bactertologi-
cal quality of meat used for grinding, cleanli-
ness of equipment, the time and temperature
of storage samples of ground beef are clearly
indicative of the history of the product.

The oblained results, revealed that frozen
raw meat in plant (A) and plant (B) showed
nearly simtlar APC the applied statistical t-
test confirmed that there was no significant
differences. and both within the acceptable
limit of APC stipulated by the Egyptian Stan-
dard for frozen raw meat.

The total colony count gives an Idea about
the hygienic measures applied during pro-
cessing and also help In the determination of
the keeping quality of the meat. So, the total
colony count was the most reliable method for
detection of sanltary processing of proper
storage of food productlon.

Results showed that frozen raw mcat in
plant (A) was free from Staphylococcus au-
reus, while in plant [B). it was detected In
20% of examined samples. Thesc results
nearly similar to Tolba (1684) and Badawy
(2004) which isolated this microorganism in
food pofsoning outbreaks, equipment, envi-
ronmental surfaces can also be sourccs of
contamination and may be due to (at the
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point of delivery). The meat {s holsted onto the
shoulders of a porter wearing a dirty blood
stained coat.

Our results confirmed that Salmonetlae
falled to be detected In all stcps of processing
of burger samples of both plants .

This spoliage can be occurred {rom certain
miero-organisms which rapidly multiply and
caused discase. This can be dangerous as un-
der unsanitary conditions and improper tem-
perature control doubles in number every 20
minutes. This agrees with that reported by
(Marriot, 1994).

Resulls revealed that the mean value of
APC ol examined final burger product sam-
plcs of plant (A) within the acceptable limlt of
ES requirements, nearly simtlar results ob-
tained by Mohammed {1997) bul lower than
Amal El- Sherif (1983), Yassien (1988)
Staphylococeus aureus falled to be detected
in plant (A}, this may be due to application of
total commitment of management and em-
ployees to hygiene and even beyond (lood
handlers usually with good hygiene seores);
design. environment, equipment, waste dispo-
sal system and operations under conirol; toi-
let and hand-washing factlities {n working
eaondition and well - equipped; refrigeration
gystems present but some improvements re-
quired by applying haccp principles and also
duc to good hygienie praetices and high stan-
dard personal hyglene of applied quality assu-
rance program. Nowadays, consumer att-
tudes towards food safety have started to
evolve and both the local and export market
are becoming Increasindly stringent about
f[ood quality and safety.
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Vice versa, In plant (B) most samples re-
corded higher number than plant (A) although
results within (ES) but these resulls were re-
cently obtained after processing microorgan-
isms can multiply because anima! products
should be stored at low temperatures to
prevent microbtal proliferation this held the
view reporled by (Springer, 1993). Out ob-
scrvation, plant (B) store raw materials and
end- preducts at freezing tempcratures except
for processed and sold at amblent tcmpera-
tures.

Guidelines for fresh meat preducts consid-
er a total aerobic in excess of 5x10€ organ-
isms/g as a bad Indication (Janewalt and
Guy, 1880).

Nearly similar results recorded by Ouf
(2001) and El- Mosszalamli (2003).

This also may be attributed to the commilt-
ment of management and employees: environ-
ment, waste disposal. design of storage and
preparation rooms not taken care of conirol of
operations good: food handlers given little fa-
cllittes and have poor hyglenelevel, require
many {mprovements. This Is in-accordance
with that reportcd by (Vytelingum et al
2000).

In pant B staphylococcus aureus was
present In high incidence (70%) ol nal burger
product samples. Bang et al. (2008) reported
that Staphylococcus aureus contamination
and enterotoxin production is a potentlal
food safety hazard, nearly similar results ob-
tained by Ouf (2001) and Elelwa (2003). In
practice what can be seen in plant (B) an em-
ployee happlly picking his nose while waiting
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for production line. Rules are being ignored
whilst management complain about the cost
of providing clean protective clathing daily.
The whole systemn Is conducive to microbiolag-
lcal growth. This habits In plant (B) i)lustrate
why the rcsulls of Staphylococcus aurcus is
highly positive. Staphylococct are present In
the nasal passages and throats and on the
hair and skin of 50 percent or more of healthy
Individuals FDA (2005).

Our results revealed that (plant A) was low-
er than plant (B) in APC of workers, walls and
machines respectively that is due to the mi-
crobial quality of processing factorics from
slaughtering to retail display. This supported
by findings reportcd by (Greer and Jeremain,
1980).

Food-handling personnel play an impor-
tant role In ensuring food safety throughout
thc chalin of production. processing. storage
and preparation. Mishandling and dlsregard
of hygienlc measures on thelr part may enable
pathogens to come into contact with food and,
in some cases (o survive and multiply in suffi-
cient numbers to cause illness In the consu-
mer (WHO, 1980).

Mishandling of food as well as uncleaned
equipment surfaces were the maost sources of
contamination (Bryan and Lyon, 1884).

Rules about washing hands before contact-
ing foods, use of utenslls to handle products,
dispasable gloves, clean clothes, and pratect-
ed halr need to be appled regardicss of the
size of the operation.

The compliance of employees with good
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manufacture practice (GMP), cleaning and
sanitation program were the main cantrol
points at this step. So, the hyglenic measure
of utensils and employees were examined. Re-
cently faod bome 1illness was increased from
the consumption of meat and meatl products
which were contaminated with human bacte-
rlal pathogens.

There-fore, they constitute public health
hazard as well as economic losses throughout
their deterlaration.

Heat treatment had a significant effect on
bacteriological quality of the beef burger. It is
generally 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 pathogenlc mlcroorganisms
during manufacturing packaging and market-
ing of these products. Improper cooking, re-
frigeration or storage may lead to meat borme
fllness.

Inadequate cooking cause several out-
breaks of foodbamc diseases In England and
Wales, United Statc and New South Wales
and Australia (Bryan 1978; Roberts, 1982
and Davey, 1988).

The present data that (plant A) indicated
that cooking minimize APC. Therefore the re-
sults were lower than those obtained by (De
Curtis et al. (2000) and Pruett et al. (2002).
Also plant (B) revealed that APC higher than
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plant (A) but It is also decreased due to cook-
Ing.

Grilling the meat patties In clamshell grill
at constant temperature (Higer plate Temper-
ature 218°C and lower surface temperature
177°C and constant time 43 + 2 seconds to
the destruction at pathogen s achicved by
eooking the meat to at least 66°C inadequate
cooking cause several out breaks of food born
diseases.

It Is recommended that the advice to cook
burgers untll the juices run clear and there

are no pink blts inside.

A high APC values does not constitute a
risk to health but In a coocked product it may
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Indicate an overall tack of hyglene.

Hyglene could be assessed through (GMP)
which nclude temperature control, clean-
ing and disinfection. and [ood handlers lor
plant (B).

Some recommmendatlons are formulated at
varlous levels to improve hyglene In both
plants. At the level of the food industry, tnter-
nal hygiene eontrol in the [ood industry ean
be implemented. spectally through voluntary
control programmes at the (nstitutional level,

In eonclusion we should apply system from
stable to table based on HACCP and good
manufacturing practice for all stages of pro-
duction and handling of burger.
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Table (1): Results of bncterlologicnl examination of frozen raw meat samplu in two meat
processing 2

Criteria

Plant (A)

W'Iﬂ] 4‘)1:1

Plant (B)

Aeroblc plate count:
- Range

-Mean + SE

55x10+1.1x10

1.1 x 10—2».4><10’

1.3 x 10-3.1 x 10?

628 x10+1.32x 10

Incidence % of pathogpens:

- Staphylococeus aureus. 0 20%
- Salmonellae. 0 0
t(p) 0.449 (0.656)

0.337 (0.738) |

Table (2): Resuits of bacteriological examination of final product samples In two meat

Criteria

Plant (A)

processing plants compared with Egpdan standard (ES):

Plant (B)

ES limit

Aerobic plate count:
- Range

- Mean = SE

24 x10°-2.6x L0°

8.71 x (0% % 1.44x10?

24 x10*-3.5x% 10’

10.82 x 10"+ 1.73 x 10*

‘ Incidence % of pathogens:

[ Staphylococcus aureus.

| - Salmonella.

0

0

0

_ Stut Ht

* . Statistically significant at p <0.05
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Table (3): Resulits of tatal coloay count of workers , walls and machines, in two

processing plants

Workers (n= 25)

Walls (n=25)

Machines (n= 25)

t: Student t-test

* : Statistically significant at p <0.05

Range 1x10-1x10? 0.00 - 10.00 0.00 - 10.00

Mean + SE 4.4 % 100,62 x 10 §2+1.02 6.4+ 0.98

Range 1x 102 1 x 10° 0.00 — 10.00 1x10-1x 10’

Mean+SE | 3.68 x 10° £ 2.014x10° 6.4+ 0.98 258 x 102+£7.6 x 10
t (p) 1.806 (0.077) 0.849 (0.400) 3.313 (0.003)

Table (4): Total colony count of final product of burger (after grill) in two

processing plant.

Criteria

 Plant(A) |

- Range

-Mean+ SE

Mansoura, Vet. Med. J.

0-8

228+0.

47

3.88x10+0.44x 10

1x10-8x10
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