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Table

3050x%
15

Table 1 Mixed ratio of beef and other meat

Beef content of each samples (%)
A B C D E F G
Beef + Horse meat 100 80 65 50 35 20 O
Beef + Pork 100 78 70 51 30 22 O
Beef + Mutton 100 79 69 50 31 22 0

Meat mixtures

Beef + Turkey meat 100 77 68 51 32 23 O

2 2
9)
1 1
(—) Origin 5 (cm) (+)
mA . .
Fig. 1 Densitograms of electrophoretogram of
10 meat protein extracted with water from
beef, horse meat and beef horse meat
mixture
CS9108 (A) : Beef, (B) : Horse meat, (C) : Beef+ Horse
meat (65% )
Ne
10
31
Fig.
No 10
No
Ne Ne
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Fig. Table 2 Regression analysis for results
20 65
Degree of Sum of Mean of
Table . freedom square square
5 Total 15 2.85841
Within class 12 0.01642 0. 001368
Lsr Regress 1 2.79497
Residual 2 0.0047005  0.0023500
Fi, =3.89 (P=0.05) F=1.72
©
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Fig. 2 Relationship between the peak area
ratio and weight ratio of meat mixed

0.692x
0.05 r 0.9951
No No X
1 ] -

20 65 (—) Origin 5 (cm) (+)
Ne Ne

Fig. 3 Densitograms of electrophoretogram of

133x 0034 r 09931 meat protein extracted with water from

beef, pork and beef pork mixture

No No (A) : Beef, (B) : Pork, (C) : Beef + Pork (70%)



60

19 1978
Ne
Ne ' Ne Ne
Ne
Nel10 Ne
Ne
Ne No Table 0.262x 2.947
No r 0.6529 Ne
Ne10 Ne Ne ) X /
No No
bl 3 4
Table Fig.
0.628x
1.065 r 0.9676 Ne No
Ne ) x
Ne
3 3
Fig. Ne Ne

Table 3 Relationship between peak area ratio (peak No.7 No.5) and
beef pork weight ratio (pork beef)

Beef (%) 100 78 70 51 30 22 0
Pork / Beef

0 0.282 0.429 0.961 2.333 3.545 oo
Weight ratio

Peak No.7 / No. 5

Poak - 0.93 1.21 1.30 1.77 2.91 3.03 5.19
eak area ratio

* Average of three times

Table 4 Relationship between peak area ratio (peak No.5 No.2) and
beef mutton weight ratio (mutton beef)

Beef (%) 100 79 69 50 31 22 0
Mutton / Beef

0 0.266 0.449 1.000 2.226 3.545 oo
Weight ratio

Peak No.5 / No.2

3.44 2.85 2.52 2.37  2.16 2.10 1.69
Peak area ratio*

% Average of three times



Fig. 4 Densitograms of electrophoretogram of
meat protein extracted with water from
beef, mutton and beef mutton mixture
(A) : Beef, (B) : Mutton, (C) : Beef

Mutton (50%)

61

(—) Origin 5 (em) ()

Fig.5 Densitograms of electrophoretogram of
meat protein extracted with water from
beef, turkey meat and beef turkey meat
mixture
(A) : Beef, (B) : Turkey meat, (C) : Beef

Turkey meat (49%)

Table 5 Relationship between peak area ratio (peak No.7" 7" No.5) and beef
turkey meat weight ratio(turkey meat beef)

Beef (%)

100 77 68 51 32 23 0

Turkey meat/ Beef, Weight ratio

0 0.299 0.471 0.961 2.125 3.348 oo

Peak No. 7' ~7" /No. 5, Peak area ratic*

0.97 1.43 1.81 2.52 4.10 5.42 13.58

% Average of three times
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Identification of Meat Species by Polyacrylamide Gel Electrophoresis (3)
Identification and Quantitative Determination of Meat Species in Fresh Meat Mixture

Tokinobu KATO, Shozo KAWABATA and Mitsuo DEKI
Central Customs Laboratory, Ministry of Finance,
531, Iwase, Matsudo shi, Chiba ken, 271 Japan
Planning and Duty Section of Customs and Tariff Bureau,
3 1 1 Kasumigaseki, Chiyoda ku, Tokyo, 100 Japan

The identification of species and quantitative determination of the meat added to fresh beef by thin
layer electrophoresis using polyacrylamide gel were investigated.
For the separation of proteins extracted with water from the sample, five per cent polyacrylamide gel



63

(1 mm thickness) was used. Electrophoretogram of meat proteins were recorded by densitometer.
The present methods for identifying species in meat mixture based on the characteristic distribution of

proteins separated of mixed meat.

The quantities of adulterant in beef may be calculated by using the proportion of characteristic
individual peak pattern from electrophoretogram.

This method can be used to detect the species of horse meat, pork, mutton or turkey meat added to beef,

and to the quantification of meat added to beef.
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