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STATISTICAL PROCESSING OF THE CHEMICAL ANALYSIS
OF SOME MEAT PRODUCTS

Aco Kuzelov *, Dijana Naseva’, Goran Bojkov**

Abstract .

The inceptions of industrial meat processing on the territory of the
Republic of Macedonia date from the second half of the last century. Today,
there are several meat industries, which have introduced many standards for
food safety. However, only one of them having set rounded products (slaughter
of cattie and pigs and production of meat products) has implemented HACCP
system and 1SO-2001-9000. This company has its own laboratory where the
raw materials and the finished product are examined. Various organoleptic,
chemical and microbiological tests are commonly performed in the laboratory
existing in this meat company. The above mentioned meat industry has the
longest tradition in the Republic of Macedonia. The aim of this study is to
monitor the quality of few chosen products (Tea Sausage, Meat Luncheon,
Beef Goulash and Smoked Pork Collar) through parameters obtained by
chemical analysis. Series of ten chemical analyses of chosen parameters were
gathered through a longer period of time and were treated by mathematical-
statistical analysis.

The obtained results show that the achieved quality fully meets the world
standards for such types of meat products.

Key words: Chemical analysis, Tea Sausage, Meat Luncheon, Beef
Goulash, Smoked Pork Collar
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CTATUCTHUYKA OBPABOTKA HA XEMUCKHWTE AHAJIU3U HA
HEKOHW BUIOBA MECO

Auo Kysenoe *, Iujana Hacesa °, I'opan Bojkos

Ancrpakr

3ageTonMTe WA MecHaTa MHJYCTpHja Ha Tepwropujara ua PemyOumika
Makejionfja JaTHpaaT Off BTOpaTa NOIOBHHA HAa MHHaTHOT BeK. [leHec uma
nopeke MeCHH HHJYCTPHH CO MMILICMEHTHDAHH CTaHjapju 3a OesGepgnoct Ha
Xpana, a caMO HeKOH Off HUB (KOJICH-¢ Ha TOBEJia W CBUE:H M DPOM3IBOJICTBO Ha
MecHH npou3sojH) umaar umiuieMenTupano HACCP cucrem u ISO -2001-
9000 u mmaar concTseHH Ja0OPATOPHU, Kajie I'M MCIATYBAAT CYPOBHHMTE
1rTo ce ynorpeGyBaar 3a HPOM3BOJUTE Off MECO, KAKO H FOTOBHTE IPOH3BOIA
(opranonienTHIKH, XeMHUCKH M MHKpoOHOnomKy). OBue MeCHH MHIYCTPHH ja
HMaar ¥ HajaosraTa Tpagunuja Bo PenyGnmka Makeponuja. CHTe XeMUCKH
AQHAJIA3M Ce HANPABEHH BO COOJIBETHHTE Na0OPaTOPHH.

Llenra Ha OBA HCTPAXKYBAKE € J1a & KOHTPOJINpPA KBAIMTETOT Ha HEKOIKY
u36panu nmpoussopd (4YaeH Koubac, MECeH HApe30K, TOBEJICKH ryjiam H
Ya[ieH0 CBHHCKO MECO), NpeKy XeMHCKHM aHaIM3H M NpeKy JeTepMHHanuja Ha
papujabuanocTa BO HuBHHOT KBamdrer. CepHja off fieceT XCMHCKHM aHAIM3H
Ha u30paHu mapameTpH ce COOHpaHH BO TEKOT HA NOJOJII BPEMEHCKH NEPHOJ
| HCTHTE HOoTOa ce obpaboryBaHy CO NOMOMI HA MATEMATHIKO-CTATHCTHIKH
METOJTH.

JJoGuenuTe pe3ynTaTH NOKAXKyBaaT [IeKa KBAIUTETOT HA HCIUTYBAHWTE
MECHHTE MPOM3BOJH HEJIOCHO I'H 3a/I0BOJIYBA CBETCKUTE CTAHJAP/M 33 TAKBUTE
BH/IOBH MECHH IIPOM3BOJIH.

Knyunn 360pOBM: XeMucku aHaausy, 4aex koabac, Mecen Hapesok,
208€0CKU 2yAaUL, HAOCHO CBUHCKO MECO.

1. Introduction

The Meat Industry and Slaughterhouse “Sveti Nikole” is a factory for
processing of meat and meat products with tradition of 50 years. Following
the world’s achievements in production technologies and ensuring the quality
of its products, it had implemented ISO 9001:2000 in 2003 and HACCP food
safety system in 2005.

The quality of the finished meat products (Tea Sausage, Meat Luncheon,
Beef Goulash, Smoked Pork Collar etc.) produced by Meat Industry and

* Yuusepaurer ,,Ioue [lenues”, 3emjonesicku chaxynrer — HItim, PenyGimka Makejionnja
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Slaughterhouse Sveti Nikole, Republic of Macedonia, is regularly monitored
via microbiological, chemical and sensor analysis of the meat products.

It is well known that the mathematical-statistical analysis is an important
tool for interpreting the results obtained by monitoring the quality control of the
meat. The most important and most commonly used parameter in the statistical
analysis is the standard deviation V. If the standard deviation is smaller, that
much smaller is the variability of a given statistical group of data. The standard
deviation along with the mean value determines whether the distribution of
the statistical sum is normal ®. Another important parameter of the statistical
analysis is the vanation coefficient. It is used to compare variability of two or
more characteristics, i.e. the same characteristic measured in different terms.

This study gives preliminary results of the statistical processing of
the chemical analysis of several meat products. The aim of this study is to
show the quality of few chosen products (Tea Sausage, Meat Luncheon, Beef
" Goulash and Smoked Pork Collar) through chemical analysis and determine
their quality variability and rank on quality (unclear sentence, please modify it)

2. Material and methods

Four meat products were chosen to be examined: Smoked Pork Collar,
Meat Luncheon, Beef Goulash and Tea Sausage. During the production of
these products, starting from the primary preparation and slaughtering of the
animals and all through the final production of the mentioned products, all the
obligatory sanitary and veterinarian measures for slaughtering, as well as the .
primary processing of meat and meat products have been preserved. From all
these products results were collected in 10 repeated measurements of water,
fat, proteins, minerals, nitrite and kitchen salt.

The quantity of the water in the products is determined by drying to a
constant weight at a temperature of 105 °C®. To determine the quantity of fats
in the final products we used the standard method based on extraction of fats by
organic dissolvent in a Soxlet apparatus ®*. The total amount of proteins was
determined by the method of Kjeldahl . The total amount of ashes (mineral
materials) was determined by measuring the quantity of ashes in the samples
after nuneralization in a Muffle Oven at a temperature of 550-650 °C .

The amount of nitrites was examined by a (please refer just the name of
the method). The intensity of the color is measured by a spectrophotometer at
wave longitude of 439 nanometers ™.

The amount of kitchen salt was determined by treatment of 5 gr. of
the sample with 20 ml of 0, 1 H solution of silver nitrate and 20 ml of nitric
acid placed on a gas ring for its destruction. A satiated solution of potassium
permanganate and sugar is then added till the solution becomes colorless.
A 100 ml of distilled water is then added together with a phero-ammonium
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sulphate as indicator. Afterwards, the solution is titrated with 0, 1 H solution of
ammonium rodanide .

The obtained results were mathematically and statistically processed by
a standard computer program, Excel, under defined statistical methods. We
determined the mean values, standard deviation, variation coefficient and the
presence of statistically important differences by the criteria of Duncan and
Newman-Keuls © 2.

Xl
f=§ o=\/2 [X'X’ CV = o

n W
n

3. Results and discussion

The measured quantities of water and fat in the final products are shown
in Figures1 and 2, respectively. The amount of water in the Tea Sausage varies
from 2232% to 33,29% giving an average value of 28,68%. This parameter
in the Meat Luncheon varied from 55,25% to 60,99% with an average value of
58,40%, while in the Beef Goulash it ranges from 60,19% to 79,11% with an
average of 74,30%. The amount of fat in the Tea Sausage ranges from 28,22%
to 48,28% giving an average value of 39,78%, while in the Meat Luncheon it
varies from 15,22% to 18,00% giving an average value of 16,08%, and in the
Beef Goulash it ranges from 5,50% to 15,50% with an average of 8,70%.

The determined amounts of total of proteins and minerals in the final
products are shown in Figures 3 and 4, respectively. The amount of total proteins
in the Tea Sausage gives an average values of 21, 70%, in the Meat Luncheon
give an average of 14, 70%, and in the Beef Goulash gives an average of 12,
18%. The amount of minerals in the Tea Sausage has an average value of 3,
24%, while in the Meat Luncheon gives an average of 2, 99%, and in the Beef
Goulash of the average values is 1, 93%.

The determined amounts of nitrite and kitchen salt in the Smoked Pork
Collar are shown in Figures 5 and 6, respectively. The average value of nitrite
is 3, 28mg. %, while the average of kitchen salt is 2, 76%.

The results of the statistical calculation for Meat Luncheon, Tea Sausage
and Beefl Goulash are given in Table 1, while the results for Smoked Pork
Collar are given in Table 2.

From the results in Table 1, one can conclude that the minimal coefficients
of variance exist by the Tea Sausage, while the maximum values exist by the
Meat Luncheon. All sample data are relatively homogenous with low standard
deviation values. This is an indicator that proves that the production was
conducted in accordance to standard procedures and with standard quality raw
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materials. Slight discrepancies were observed only for the Meat Luncheon
regarding the parameters of water and fat (30,09 and 20,65, respectively), but
they are within acceptable margins.

The results in Table 2 show that the nitrite quantities are much smaller
than the permitted ones, while the kitchen salt quantities are within the normal
margins. The examined samples are relatively homogenous with low standard
deviation values that indicates that the production was conducted in accordance
to standard procedures and with standard quality raw materials @'V,

4. Conclusions
From the above mentioned we could draw the following conclusions:

1. The average water quantity is 28,68 % for Tea Sausage, 58,40 % for Meat
Luncheon and 74,30 % for Beef Goulash. The average fat quantity is 8,70
% for Beef Goulash, 16, 08% for Meat Luncheon and 39,78% for Tea
Sausage.

2. The average protein quantity is 12,18 % for Beef Goulash, 14,70 %
for Meat Luncheon and 21,70 % for Tea Sausage. The average mineral
quantity is 2,28 % for Beef Goulash, 2,99 % for Meat Luncheon and 3,24
% for Tea Sausage.

3. The smallest coefficient of variance denoting the smallest variability
of the statistical population is observed for the Beef Goulash for the
parameter of fat 2,36, while the largest statistical variability is observed
for the Meat Luncheon for the parameter of water 30,09.

4. The examined samples of Smoked Pork Collar show homogenous results
for nitrite and kitchen salt quantities since the standard deviation and
coefficient of variance have rather low values.

The statistical data prove that the considered meat industry produces
standard meat products with top quality, thus exhibiting utmost care for the
health of its consumers.
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Attachment

Water Quantities

——ToaSausage —@—Meat Luncheon == Reel Goulash

Cmmka 1. [ducrpubynmja Ha pe3ynTaTd Off XEMUCKH aHaIT3H Ha BOJia BO
MeCeH HAPE30K, YACH KOJIOAC M I'OBEJICKH I'yall

Figure 1. Distribution of the results from chemical analysis of water in Meat
Lucheon, Tea Sausage and Beef Goulash
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Fat Quantities
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—o—Beef Goulash  ~@—Meat Luncheon == Tea Sausage

Camka 2. [IucrpubGyipja Ha pe3yTaTh Off XCMHCKHY aHAJIH3A HA MACTH BO MeceH
HAPE30K, YaeH KONGac U rOBeJICKH TyJain

Picture 2. Distribution of the results from chemical analysis of fat in Meat Lucheon,
Tea Sausage and Beef Goulash

Protein Quantities
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—o—Beef Goulash  —~@~Meat Luncheon  ~d—Tea Sausage

Comka 3. [Iucrpubynmja Ha pe3yTaTd Off XEMUCKH AHAIIA3H HA IPOTCHHA BO
MECEH HApe30K, YaeH Konbac i rOBe/ICKH ryJiam

®urype 3. Distribution of the results from chemical analysis of proteins in Meat
Lucheon, Tea Sausage and Beef Goulash
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Mineral Quantities
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Cmmka 4. [JucTpuGyuuja Ha pe3y/ITATA OF XEMACKH AHAIW3H HA MEHCPAIHH
MaTepau (Tienen) Bo MeceH Hape3okK, HYaeH Konbac i roBe/ICKH I'y1ant

Figure 4. Distribution of the results from chemical analysis of minerals (ashes) in
Meat Lucheon, Tea Sausage and Beef Goulash

Nitrite Quantities

1.00% ———————— — e - -

—o—Nitrite {mg.%)

Comka 5. [IucTpubynmja Ha pe3yJITaTi Of] XCMICKH AHAJIH3H HA HHTPATH BO
YajieHO CBHHCKO MECO

Figure 5. Distribution of the results from chemical analysis of nitrite in Smoked
Pork Collar
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Kitchen Salt Quantities

== Kitchen sait

Cmuka 6. TuctpubGyinija Ha pe3yJITaTH Off XCMHCKH AHAJIA3A HA KYJHCKA COJI BO
YaeHo CBAHCKO MECO

Figure 6 Distribution of the results from chemical analysis of kitchen salt in
Smoked Pork Collar

Tatena 1. CraTHCTHYKH BPE/IHOCTHA HA XEMHCKATE AHAIIMIN HA MECEH HAPE30K,YaeH
KoJsfac u roBeJICKH ryJiamnt
Table 1. Statistical values of the chemical analysis of Meat Lucheon, Tea Sausage

and Beef Goulash
5 Meat Beef
Tmiliehpor Luncheon s Sausage Goulash
minimum 5525% 2232% 60,19%
average 58,40% 28,68% 74.30%
Water maximum 60,99% 33,29% 79,11%
Standard deviation 1,94% 291% 6,13%
Coefficient of variance 30,09 9,86 12,12
minimum 1522% 28,20% 5,50%
ayerage 16,08% 39,78% 8,70%
Fat maximum 18,00% 48.28% 15,50%
Standard deviation 0,78% 741% 3,68%
Coefficient of variance 20,65 537 236
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minimum 12,20% 18.76% 10.81%
average 14,70% 21,70% 12,18%

Proteins |maximum 16,76% 48,28% 14.20%
Standard deviation 1,13% 2,40% 1,01%
Coefficient of variance 13,05 9,04 12,00
minimum 2.,25% 3,02% 1,17%
average 2.99% 3.24% 1,93%

Minerals |maximum 3,29% 3.72% 2,28%
Standard deviation 0,42% 0,20% 0,41%
Coefficient of variance 7.14 16,53 4,75

Tadena 2. CTardcTHYKA BPCIHOCTH HA XGMHECKATE AHATTAZA HA YaICHO CBHHCKO MECO
Table 2.  Statistical values of the chemical analysis of Smoked Pork Collar

Indicator Smoked Pork Collar
minimum 2,15mg.%
average 3.28mg. %

Nitrite maximum 425me. %
Standard deviation 0.80%
Coefficient of variance 4,08
minimum 241%
average 2,76%

Kitchen Salt maximum 4.25%
Standard deviation 0,25%
Coefficient of variance 10,90




