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1- Systematic uniform random sampling
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Table 1 Hamburger formulation with different percentages of red meat

Hamburger; g (%)

Compounds 30% 60% 90%
Beef 300 (30) 600 (60) 900 (90)
Fat - 100 (10) -
Vegetable oil 100 (10) - -
onion 250 (25) 200 (20) 27 (2.7)
Soy 120 (12) - -
Toasted flour 80 (8) 80 (8) 50 (5)
Bell pepper 30 (3) - -
Refined salt 10 (1) 10 (1) 13 (1.3)
Spices 10 (1) 10 (1) 10 (1)
Water 100 (10) - -
Total 1000 (100) 1000 (100) 1000 (100)
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3- Systematic uniform random sampling

4- Merck; Darmstadt, Germany

5- CX40; Olympus, Tokyo, Japan

6- Hematoxylin and Eosin, Merck; Darmstadt, Germany
7- MB-225, Olympus, Tokyo, Japan
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Table 2 Sausage formulations with different
percentages of red meat.

Sausage; g (%)

Compounds 40% 60% 90%
Beef 2751 (39.3) 4200 (60) 5400 (90)
Wheat flour 594 (8.49) 210 (3) -
Potato starch 110 (1.57) 140 (2) 60 (1)
Qil 1099 (15.7) 350 (5) 60 (1)
Pasteurized
liquid eqgs 220 (3.14) 490 (7) 60 (1)
Refined salt 88 (1.26) 94.5 (1.35) 60 (1)
Gluten 175 (2.5) 210 (3) -
Soy 66 (0.94) - -
Spices 88 (1.26) 84 (1.2) 60 (1)
garlic 112 (1.6) - 30 (0.5)
milk powder - 70 (1) 60 (1)
Sugar 22 (0.314) - -
Sodium
phosphate 20 (0.28) 28 (0.4) 24 (0.4)
Ascorbic acid
solution 3(0.04) 2.8 (0.04) 3(0.05)
Sodium
nitrite 0.7 (0.01) 0.84 (0.012) 0.72(0.012)
Ice 1652 (23.6) 1120 (16) 186 (3.1)
Total 7000 (100) 7000 (100) 6000 (100)
1- Farsh
2- Filler
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Table 3 The estimated percentages of meat with
different percentages in hamburger.

Samp Samp Samp Meant V|;)|-U
lel le 2 le3 SD o

Hambur 27.941.
ger 30% 28.3 29.1 26.4 3 0.12
Hambur 59.2+0.
ger 60% 59.4 58.5 59.8 66 0.18
Hambur 87.8+1.
ger 90% 88.7 89.1 85.6 9 0.18

Significance level (P-value) calculated for the comparison
of the estimated percentages with the real percentages.
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Fig 1 Point system for estimation of volume in different
meat percentages of hamburger including 30 % (a), 60%
(b) and 90% (c).
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Table 4 The estimated percentages of meat with
different percentages in sausage.

Samp Samp Samp Mean#S VZI_u
lel le 2 le3 D o
Sausa  14.8 17.3 154 15.8+1.3 0.00
ge 40 1
%
Sausa  35.2 30.7 36.1 34+2.8  0.00
ge 60 4
%
Sausa  60.3 64.2 58.4 60.9£2.9 0.00
ge 90 3
%

Significance level (P-value) calculated for the
comparison of the estimated percentages with the real
percentages.

Fig 2 Point system for estimation of volume
in different meat percentages of sausage including 40
% (a), 60% (b) and 90% (c).
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ABSTRACT

ARTICLE INFO

Accurate food labelling is of utmost importance for fair trade and empowering
consumers to make knowledgeable choices. Quantitative assessment of the
meats is one of the most important factors in authentication of this meat product.
Therefore, the purpose of this research was the efficiency of the stereological
method for detection of the percentage of meat used in raw (Hamburger) and
heat-treated (Sausage) meat products. In this study, three samples of beef burger
(containing 30, 60 and 90 % meat) and sausage (containing 40, 60 and 90 %
meat) were prepared. Each sample was flattened, and then fractionator sampling
using a perforated plate as a cutting guide was used for getting systematic
uniform random blocks. Totally, 12 blocks were taken from each sample. Each
block was fixed in 10 % neutral formalin and embedded in paraffin. The
obtained samples, after preparation of tissue sections and staining using
haematoxylin and eosin (H&E), were studied by a light microscope. The data
were analyzed using one-way ANOVA statistical method and t-test was used to
compare significance difference between groups. Stereological analysis showed
that the estimated meat percentages in beef burger in different percentages (30,
60 and 90%) did not have a significant difference with the real percentages of
meat. In the case of sausage, there was significant difference between the
estimated meat percentages and the real percentages of meat in different samples
of sausage. Stereology method can be a suitable complementary method to
detect the amount of meat used in raw meat products.
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