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This study was made in order to determine hygienic quality of five different 
ready made meat ball groups (hamburger patties, YnegOI, butcher, Adana and cheesy 
meat balls) which were sold in markets and butchery's and also made to compare the 
properties of meat balls to each other. 

Meat ball samples were examined bacteriologically for total mesophyll aerobic 
bacteria, psychrophilic bacteria, coliform bacteria, E. coli, total staphylococci and 
micrococci, S.aureus, fecal streptococci, salmonella, yeast and mold. 

According to our results; psychrophilic bacteria and yeast and mold were at 
the high values between 107-10" I gin meat balls.There were pathogenic bacteria in 
most of the samples between I 04-105 I g and fecal streptococci also were at the high 
values.But in none of the samples salmonella sp. were observed. 

When the high bacterial counts and high pH values of the ready made meat balls 
are bear in mind, it is obvious that these meat balls may cause risk from the hygienic 
point of view. In this situation ready made meatballs should be stored at temperatures 
below or at 4°C and consumed in 2 days time. 

INTRODUCTION 
Nowadays, different types of ready-made meat balls are sold commonly in the markets 

and butchers. Meat balls are made of minced meat which is a very suitable environment for 
microorganisms to grow in masses. In addition, other substances and spices which are added 
to the minced meat and its mixing process contributes to contamination (1 ,2,3,4,5,6,7,8). For 
this reason, keeping a product which is a natural environment for microorganisms on the 
shelves of markets may be risky for the public health. 

The present study has been carried out by means of measuring the hygienic quality of 
the meat balls which contain different ingredients and additives for the purposes of 
investigating whether these meat balls up to the standards of ready made Ynegol meat ball 
and ready made hamburger patties or not. 

MATERIAL AND METHOD 
Ready made meat ball types ( ~negol meat balls, hamburger patties, butcher meat balls, 

Adana meat balls and cheesy meat balls) which are available in the markets and butchers in 
the city of Bursa were used as materials. 60 samples of meat balls, 12 from each group were 
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used in the analyses. The samples were brought to the laboratory in their original packaging 
and analysed on the same day. 

The Preparation of Samples For Bacteriologic Analyses 
I 0 grams of samples from each type were weighed and homogenised 2-3 minutes in 

the stomacher where they were sterilised in plastic bags each of which contained 90 ml 
peptone water. This mixture was diluted up to 10 8

. 

Total mesophyll aerobic bacteria and psychrophilic bacteria counts were analysed by 
using Plate Count Agar (9), coliform bacteria were analysed by using Violet Red Bile Agar(l 0). 
E.coli count was done by following Harrigan and McCance's (9) and Anonymous's (1 J) 
methods. Total staphylococci and micrococci count was done by using Baird-Parker Agar 
and S.aureus count was found by applying Baird-Parker Agar' s test of coagulation of colonies 
which create a transparent zone (12). Fecal streptococci was analysed by following Azide 
Blood Agar Base, the numbers of yeast and mold were counted by applying Potato Dextrose 
Agar (13). The analysis of Salmonella were carried out by using the findings of Harrigan and 
McCance (1976), Beckers et al ( 1986), Anonymous (l 982) and Koneman et al (1976) (9, I 0, 14, 15). 

RESULTS AND DISCUSSION 
The results of microbiologic analysis of different types of meat balls are shown in 

tables 1, 2, 3, 4, and 5. Table 6 presents pH values of 5 different types of meat balls. 
Ready made meat balls showed similar counts of total mesophyll aerobic bacteria and 

remained at the leve l of 106 cfu I g which is accepted as the maximum level in terms of 
hamburger and ~negol meat ball standards. 

Table 1- The results of the microbiologic analysis of ready made hamburger patties (cfu I g) 

Total Total 
Sample mesophyll Psychrophili Coliform E.coli staphylococc S.aureus Fecal Yeast and 
No aerobic c bacteria bacteri a i streptococc mold 

bacteria and 
m1 crococc1 

l ,5x l 0) l x JO' l xlO .. Sx lO 2xl0' 4,6xl0 .. 4xl0' 
I x 10' 5xl0r, 2xl0 2xl0' 3xl0' lx lO' 4 ,9x l0' 
9xl0 4 ,7x10h I, I SxlO'' l ,08xl0r, 2,Sx l O) 2xl0' 2,4x l 0" 5,5xl0r. 

S, I x lO' 3,SxJO 7,8xl0 4,02xl0' 2,6x l0' lxlO' 2xl0) lxlO ' 
6 ,8x10' I ,Sx 10 7,6xl0 6,78x l0 ' 4,2x lO' 6xl0' 7,4x\O .. l ,6xl0r. 
S,8x 10' 3,24x I 0 2xl0' 9, lxlO lxl O' 6x \ O' 3x l0' 

4xl0 3,6x !Ox 3,39x l0 ' I ,4x l0) I, I lxl O" I .26xl0 
5, 1 xlO" 4xl0 4 ,Sx lO' l x l O) l ,43x l01

' I ,59x l0 
9 l ,77x l0 2x \Ox 6,7xl0' 2x l0 7x!O' 2,lx lO 
10 8,8x lO" 1,2xl0 7,5xl0" 2x 10' lxlO' 3,39xlO" l ,46x lO' 
II I x l01

' 4 ,8xl0 3,08xl0' 8x l 0 4,6x!Oc. 6x l0' 
12 I ,85x lO" 5.6xl0 l , 13xlO" l x l O' 3x l0 lxlO'+ 3,2x!Oc' l xl01

' 

Means 6,82x l0' 9,2xl0 4,56x I 0 7,9x l 0 2,59x I 0 4,42x l0 l ,24x lO" 1,8Sx l0 
(x) 4 samples 8 samples 

Std. Dev 3,37x lO" 3,71 xlO 1,23x!O' 1,56x l0 ' 6,6 1x l0 2,31 x lO 4,62x l o~ I, 17 x l0 
(Sx) 
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Table 2- The results of the microbiologic analysis of ready made Ltnegol meat balls (cfu I g) 

Total Total 
Sample mesophyll Psychrophili Coliform E.coli staphylococc S.aureus Fecal Yeast and 
No aerobic c bacteria bacteria i streptococc mold 

bacteria and i 
micrococci 

I l,35xl0 4,94x10 3xl0 4,8xl0' 9x10 2,SxlO 6,7x10 1,91x10 
2 1,4xl01

' 5,3xlO'' 2,4x10 8x10· 8, 1 xlO ------ 3,6x105 2 lxlO 
3 l ,28x10' 7,65xlO' 5,4xl0 ------ 4, lxlO l,5x10 2,4x10' 3,6x10' 
4 1,lxlO" 4,7x10' 2x10 ------ 6,lxlO lxlO 3,4x105 2,26x10 
5 l,83x10" 6,8xl0' 8,lxlO ------ 1,3x10' ------ 3,7xJO' 2x10 ' 
6 5,7xl0' 4,SxlO lxlO ------ 3,6x10' 1,5x10 SxtO' 9xl0' 
7 2 lxlO' 2 7xl0 8 7xl0 ------ I 4x10' 8x10 7 7x105 6x10' 
8 l,37xlO" 6,7xl0 1,6x10 ------ 7,9xlO' 2,6x10 8x105 3,2xl0' 
9 1,SxlO" 3,3xl0 l ,94x l0 ------ 2xl05 lxlO 4,5x10 5,8x!O' 
10 5 6x!O' 4xl0 SxlO I 74x10 SxlO' 2 xlO 3 49xl0' · 2 72x10 
II 8,6x10' 7,2x10 1,3x10' 2 6xl0 9xl04 ------ 2,68x10' 1,lxlO 
12 3,3xl0' 6x10 2,5x10 ------ lxlO' ------ 5,3x10 3,8x10 

Means 3,51 xlO" 2,73x10 3,32x10 1,12x10 6,23xlO' 1,6 1xl0' 9,3xl0 3,44x10 
(x) 4 samnles 8 samnles 

StdDev. 1, 13xlO" 9,19x l0 l , 17x10' 6,33x10 l,25x10 2,45x 10 2,99x10 2,18xl0 
(Sxl 

Table 3- The results of the microbiologic analysis of the butcher meat balls (cfu I g) 

Tota! Total 
Sample mcsophyll Psychrophili Coliform E.coli staphylococc S.aurcus Fi.:cal Y cast and 
No acrobic c bacti.:ria bacteria i stn.:ptococc mold 

bacteria and i 
micrococci 

I lxlO 4 ,59x I 0 6,3xl04 6x 104 6,lxlO' 5xl0 6xlO' 2,67xl0' 

2 5,2x 10' 2 ,43x IO' 7x IO' 3,78x Io' 5,8x Io' 2x IO' 1,9x 10 ' 7,3x 10 

3 2x JO'' 2,04xl0 4,7xl04 ------ 7,9x IO' 1,4xlO' 1,l lxlO" 2,06x10 

4 1,52x I 0' 4,42x I 0 lxlO ' ------ 3,lxlO' ------ 5,2xl 0 2,3x I 0 

5 lxlO" 3xl0' 3,8x 104 ------ 2,3x JO' - ------ 1,9x 10' 2,66x I 0 

6 1, 12x IO'' 5, Ix I 0 6 ,4x104 7,6xl0 2,2x JO' ------ 1,86x105 2,6xl0 

7 Ix JO 3,3x I 0 1,42x IO ' I ,28x JO' 2,lx I 0' ------ 3,26x10' 3,12x I 0 

8 I ,lx JO'' 2,42x10 4,l 5xl0' 8,52xlO' 7,4x 105 ------ 2,7x10' 2,33xJO' 

9 3x 10'' 4,4x I 0 1,0 lxlO' 2,49x IO' l,7xl0' I ,5x IO' 4,06x IO' 2,3x IO' 

10 5,25x10' 4,5x I 0 6,69xl0' 2,02xlO' 3,4xl0' ------ 5,2x IO' 3,05xlO' 

11 7,6x JO'' 2,52x10 2x 10' 1,33xlO· 5,5x IO ' 4xlO' 2,91x JO '' 5,2x I 0 

12 4 ,3x IO'' 2xl0 4x 10' ------ lxlO' Ix JO · 3x 10 ' 2,5x IO' 
Means I , I 8x I 0 2,33x IO' 2,38x10 9,84x10' 6,89xlO' 9,68x10' 8,72x10' 1,52x IO' 

(x) H sam1Jlcs 6 sam 1lcs 

Std .Dev 8,06x IO" 4x10 8,9Ix104 3,l 5x 104 1,76x IO' 3,l 6x I 0 3,08x IO' 3,55xl0 
(Sx) 

Table 4- The results of the microbiologic analysis of the ready made cheesy meat balls (cfu/g) 

Total Total 
Sample mesophyll Psychrophili Coliform E.coli staphylococc S.aureus Fecal Yeast and 
No aerobic c bacteria bacteria i streptococc mold 

bacteria and i 
micrococci 

I 2xl0 1,4x 10 3xl0' ------ 5x10 ------ 4,8xlO· 1,25x10 

2 lxlO' l,24xl0' 2x10 ------ 5,5x10 3xlO· 6x\OJ 9,3x10 

3 6xlO· I ,57xl0 l ,lxlO ------ lxl O lxlO' 4,lxlO 6,7x10 

4 6,SxlO· l,42xlO' 2,3x10' ------ l,2xl0 ------ 3,3x10 l,56xl0 

5 SxlO· I xlO 9,4xl0 ------ 2xl0 1,2x 10· 2xlO· l ,82x 10 

6 l,SxlO' 1,55x10 3xlO' ------ lxlO· ------ 1,7xlO· 8xl0'' 

7 3xl0' 2xl0' 4xlO' 5,64x10' lxlO' ------ 2,52xl0' 8,6xl0' 

8 l,24xl01
' 5x10 3xlO' 2,24xlO' 5,4x 10 SxlO' 2,2xlO' 6x10' 

9 4.6xl0 11 6,2x10 7,4xlO' 5,92xl0' 5x10 2x10' 5,SxlO' 7x10' 

10 4.2xlO" I ,3xl0 4 5xl04 ------ 4 8xlO· I 6xJO' 4 9xlO' I 2x10' 

II Sx10· 2xl0 4xl04 ------ 2,2x10· ------ 2,97x Io· lxlO 

12 7 3xlO' 6xl0 3xl04 5xl04 3 6x10 2xl04 7 lx!O' lxlO 

Means 3,1 xlO'' 6,88x I 0 8,47xl04 4,7xlO' 4 3,89x10 1,87xlO' 7 3,92x IO' 6,52xl0 
(x) samoles smnoles 

Std.Dev l,6xlO'' l,87x10 2,44x10' 8,42x10' 7,59xl0 6,46x104 
5,04xl04 l ,94xl0 

(Sx) 
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Table 5- The results of the microbiologic analysis of ready made Adana meat balls (cfu/g) 

Total Tota l 
Sample mesophy ll Psychrophili Co liform E.col i staphylococc S.aureus Fecal Yeast and 
No aerobic c bacteria bacteria i streptococc mold 

bacter ia and i 
micrococc1 

I l x lO' I ,8x l0 1,3x l0 2,6xl 0 S,8x l0' 6xl0" 7x ! O) S,07x l 0 

2 3xl01
' I x lO 4xl0 l ,4x l0 3x l0 ' SxlO 4 ,2x !O' 6,2x l 0 

3 7,JxlO' 3,SxlO 7x l0 ------ 4x!O' 5,2xl0 lxlO.) l ,04x l0' 
4 Ix JO I ,8x l0 7xl0' ------ 7,2x l0 ' ------ 2xJO· 9 , lx lO 
5 9,Sx lO 7,8x l01

' 1,5x !O .. S,6x JO· 2x l0 ' 2,8xl0 2,29x l0 
6 l ,4x l0 ' l,27xl0 2x ! O ~ 8,8xl0 I x JO' ------ l,2xl0' 3,Sx l O 

7 Sx lO'' 4,9x JO" 3x 10' 2xl0 2,2x l0 ------ lxlO) 1,3x l0 

8 2,2x l01
' l ,SSx lO 1, t x !O" 9x l0 l x lO 4,8x l0 l ,68x l0 l,58x l0 

9 l ,2xl0' 2,8 xl 0 2x l0" ------ I ,7x l0 ------ 9, l x !O' 5,1 x lO· 

10 4x \ Or' 3,JxlO 3,32x l0 ' l ,22x l0 2x l0 ------ 2, I SxlO 3,7x10h 

II 2,4x l0 ' l ,9xl0 6, l x lO' 3,06x l0 1,4x l0' ------ l , l xJO" 2x l 0c, 

12 1,3 l x lO" l ,38xl0 l ,53xl0' l ,2x l0 4x l0 ------ Sx lO 4 ,6x l0 

Means 3,3 1 x lO'' 1,8xl0 2,29xl0' S,36x l 0 9 4,74x 10· S,2Sxl0 4 2, I 7x l0' 3,72xl0 
(x) samp les samples 

Std.Dev 8,22x I 0 2,76x IO" 6 ,8xl0' l ,87x l0 I, 13xl0' 2,63xJO· I ,76xl0 ' lxlO 
(Sx) 

Table 6 -pH values of ready made meat balls 

Sam p le No Hamburger Jnc gc.il mcar Butcher meat Adana Cheesy meat 
patt ies ball ball meat ba ll ball 

1 6.25 8.4 76 1 6 .33 5.70 

2 6.00 6.5 6.90 7.47 5 .52 

3 6.33 6.49 7 .83 5 .63 8.49 

4 5 . 15 7.44 7.40 7.69 5 .64 

5 5.95 6.33 6 .94 7.32 8.11 

6 5.98 6.37 7.00 7 .90 7.98 

7 4 .92 7.27 7.47 7 .99 5.80 

8 6.35 8.40 7.40 6.44 5.56 
9 5.64 7.40 7.00 5 .60 8.50 

10 6 .29 6.42 6 .99 5 .85 5.72 

II 5.76 6 .38 7.50 7.35 8 . 15 

12 5.54 7.20 7 .78 6 .30 7 .80 

Means(x) 5 .84 7.05 7.32 6 .82 6 .91 

Adana meat ball , cheesy meat ball and ~negol meat ball have been found to comply 
with the standards set by the World Health Organization which states the maximum allowed 
number of bacteria in hamburger patties as 5xl 06 cfu I g (16). On the other hand, butcher meat 
balls were found to have the highest total mesophy ll aerobic bacteria number I . l 8x 107 cfu/g. 
This finding is higher than <;::etin and Ylicel's (17) results and lower than Bayhan and et al's 
(l 8) though it shows simi larities to Soyutemiz and Anar's (1 9) results. 

The number of psychrophi lic bacteria in some ready made meat balls was found to 
between I 07 

- I 0 8 cfu I g. The highest average number of psychrophilic bacteria was found in 
Y negol and butcher meat balls. All ready made meat balls are above the standards for maximum 
level which is I 05 cfu I g. While our findings show similarities to Kaymaz (20), they are lower 
than Elmossalami et al :S· (6) findings and lower than Rossi Junior et al :S· (21) results. 

The average number of coliform bacteria are between I 04 
- I 05 cfu /g. With 8.47 x I 04 

cfu l g coliform bacteria, the cheesy meat balls have the lowest level. Our findings are above 
the standards set by the World Health Organization (I 03 cfu /g) ( 16). 

E coli has been fou nd in 75 % of Adana meat balls, 66.6 % of the butcher meat balls, 
33.3 % of the cheesy meat balls, Ynegol meat balls and hamburger patties. 
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The total staphylococci and micrococci counts of ready made meat balls show similarities and 
average number was determined as 105 cfulg. Our findings are quite lower than the results of 
Soyutemiz (22), Bayhan et al ( 18), Soyutemiz and Anar (19) and Kaymaz (20). 

S.aureus has been found 66.6 % ofYnegol meat balls and hamburger patties, 58.3 % of 
the cheesy meat balls, 50 % of the butcher meat balls, 33.3 % of Adanameat balls. While the 
average of meat balls with S.aureus varies 10 4- l 05 cfu I g, the cheesy meat balls and Ynegol_ 
meat balls have the highest counts. The findings of S.aureus in the butcher meat balls are 
similar to <;etin and YUcel's (17) findings. Those S.aureus counts are higher than the Tammiga 
et al's (23), Karym 's (24), Rossi Junior et al's (21). Neve1iheless they are lower than those 
which were found by Duitschever et al (25). 

Average fecal streptococci counts in ready made meat balls are between 105 
- 106 cfu 

l g. Adana meat ball and hamburger patties have the highest numbers. Our fecal streptococci 
findings are higher than Kaymaz's (20) and Pambianco's (26) and similar to Bayhan et al 's (18). 

Yeast and mold have been found in high numbers in ready made meat balls . While 
they were found around l 07 cfu l g on average in Ynegol, Adana and the cheesy meat balls, in 
the butcher meat balls were found having the highest amounts of yeast and mold ( l .52x 10 8 

cfu lg). In all samples of ready made meat balls, the amount of yeast and mold is above the 
standard which is I 02 cfu I g maximum. SoyutemizandAnar 's ( 19) findings are similar to ours 
while they are lower that of Bayhan et al 's ( 18). 

Salmolella has not been traced in any of the meat ball types. This is similar to Bayhan 
et al's (18), Soyutemiz's (22), Karim's (24), Maggi etal's (27), Pambianco (26), AlbeldaPuig et 
al 's (28) findings. 

As can be seen in the results of the analysis, ready made meat balls contain high 
amounts of psychrophilic bacteria, yeast and mold, fecal streptococci and patogenic bacteria. 
Those factors which play an important role on the hygienic quality of meat balls are the low 
hygien of the minced meat and spices and absence of hygienic guidelines for the preparation 
process of the meat ball and unsatisfactory hygienic storage conditions of the meat balls 
which are high in pH. The average pH value of ready made meat balls are between 5.84-7.32. 

In addition, the studies have shown that process of cooking decreases the amount of 
bacteria by 102

- 103 cfu I g (19,23). However, it has been found that the hygienic quality of 
grilled meat balls from restaurants and cooked hamburgers from cafes are low ( 18, 19,20). 

It has been shown that cooking heat reaching 80 °C in the centerofa meat ball can destroy the 
pathogen, but if the heat reachs the center quickly it will not effective on bacteria ( 4, 22). 

Finally, it is necessary to keep the temperature below 4 °C in the market and butcher 
fridges where the ready made meat balls are stored and to consume them in two days. In 
addition, meat balls should be cooked 4-5 minutes, during which the temperature reaches up 
to 80 °C in the center of meat balls. 
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YnyAa ymrnep3wreT, BeTep111rnpe1-1 cpaKyJJTeT, 0AAeJJ 3a x11r11e1rn 11 TexHonor11ja Ha 

xpaHaTa 

Ona 11cTpm1<ysa1be 6ewe cnponeAeHo co l(eJI Aa ce YTBPAH x11rneHCKl10T KBan11TeT 

Ha neT pa3Jil1'Hll1 rpyn11 Ha rOTOBO MeneHo Meco (rrnecKaBHL\11 3a xaM6yprep, 11Hefon, 

KacarrcKo , AAairn 11 Mene1-10 Meco co KawKaBan) KOH ce npoAaBaaT Ha rra3ap11Te 11 BO 

Kacanm!J..\11Te 11 3a r~a ce cnopeAaT CBOjCTBaTa Ha rpyn11Te MeJ1eH11 Meca. 

Ilp11MepOL\l1 OA MeJieHl1Te Meca 6ea 6aKTep110JJOWKl1 11cn11Ta1-111 3a Cl1Te Me30cp11JIHl1 

aepo61-111 6aKTep1111, rrc11xpocp11nH11 6aKTep1111, KOn11cpopMH116aKTep1111, E.coli , Cl1Te B11AOBl1 

Ha CTacp11nOKOKl1 11 M11Kp0KOK11, s. aureus, cpeKaJJHl1 CTperrTOKOKl1, canMOHeJJa, KBaCeL\ 

11 MyBna. 
CnopcA Haw11Te pe3ynTaT11: rrc11xpocp11miaTa 6a1<Tep11ja, KBaceL\OT 11 MYBJiaTa 

11Maa n11coK11 BpeAHOCT11, noMefy 107-108/r BO MeneHOTO Meco. Bo noBeK:cTo OA rrp11-

MepOL\l1Te !1Mawe 11 naTOfCHl1 6aKTep1111 noMefy 104-105/r ' a 11CTOTaKa 11 cpeKaJJHl1Te 

CTpenTOKOK11 6ea co Bl1COKl1 BpeAHOCTl1. Ho, BO H11eAeH OA np11Mepou,11Te He 6ewe 

3a6ene)l<aHa canMoHena en. 
Kora roneMoTo KOJ1w1ecTBO Ha 6a1<Tep1111 11 B11coK11Te pH BpeAHOCT11 Ha roToB11Te 

Mene1-111 Meca K:e ce 3e~rnT BO rrpeAB11A, cTaHyBa O'rnrneAHO AeKa OB11e Mene1-111 Meca MO)l(aT 

Aa npcTcTaByBaaT p11311K OA x11r11e11c1<a rneAHa TO'IKa. Bo OBaa C11Tyau,11ja, roTOBOTO 

MeneI·IO Meco Tpe6a Aa ce 'IYBa 11a TeMnepaTypa OA 40°C 11 110Hl1CKO 11 Aa ce 113eAaT BO poK 

OA ABa Aeirn. 


