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Table 1 Analytical data
(%) | Moist Protein Fat DS Sugars Ash
Onion 92.09 1.24  0.22 4.62 0.18 0.54
Bread C.]11.95 13.34 2.00 1.90 68.13 1.74
Egg 72.62 12.60 11.44 0.96 0.19 1.06
Beef A|61.59 19.26 19.40 1.00 0.48 0.90
B|60.13 18.99 21.96 1.00 0.48 0.92
C [54.01 16.62 29.52 1.00 0.48 0.77
Products A | 68.55 10.14 7.41 2.79 10.22 0.92
B|68.29 9.81 830 2.78 10.67 0.94
65.57 9.15 10.14 2.76 10.07 0.93
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Table2  Mixed ratio estimated by least squares
method used analytical data cited in
Table 1
% Onion Bread C. Egg Beef 5 o
43.0 15.0 12.0 30.0
A 42.5 14.7 12.6 30.1 0.20
B 42.9 15.2 11.9 30.0 |0.08
C 43.5 14.8 11.9 29.7 |0.77
4)
0.8 0.2
Fig. 1 y 359x 86.34
0.9520
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LZ" Y=—3.59X+86. 34

(r=0.9520)
10
0 .
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Fig. 1 Relationship between fat and protein
content of beef according to the data
analysed by Kagawa et al?
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Fig. 2 Distribution curves of sum of squares
of errors obtained by least squares
method as function of fat and protin
cemponent of beef. Broken line indicates
the regression line of Fig.1.
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100
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Table 3 Estimated beef composition
(%) Moist  Protein Fat D.S. Sugars Ash
A | 60.5 19.0 19.5 0.0 0.2 0.8
(61.59) (19.26) (19.40) (1.0) (0.48) (0.90)
B | 58.0 19.5 21.5 0.0 0.2 0.8
(60.13) (18.99) (21.90) (1.0) (0.48) (0.92)
C | 50.0 18.5 29.0 0.0 0.2 0.8
(54.01) (16.62) (29.52) (1.0) (0.48) (0.77)

() Analytical data

ble. 4

Table. 5

+ 1.7
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Table 4 Mixed ratio estimated by least squares

method used reference data

(%) | Onion Bread C. Egg Beef
43.0 15.0 12.0 30.0

42.5 14.7 12.6 30.1

B 42.0 14.1 13.5 30.4
C 44.7 13.9 10.8 30.6

Table 5 Calculated composition of products

(%)| Moist Protein Fat D.S. Sugars Ash
A | 68.73 9.73 7.86  2.35  10.29  0.77
(68.55) (10.14)  (7.41) (2.79) (10.22) (0.92)
B | 67.90 9.74 8.30 240 10.60 0.76
(68.29)  (9.81)  (8.30) (2.78) (10.67) (0.94)
C | 66.14 9.23  10.46 2.46 10.19  0.75
(65.57)  (9.15) (10.40) (2.76) (10.07) (0.93)
() Analytical data
Xk
Xk
Table 1
45 15
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Estimation of Mixed Ratio of Uncooked Hamburger by Least Squares Mthod

Shozo KAWABATA and Noboru NAKAGOME
Central Customs Labolatry Ministry of Finace
531 lwase Matsudo shi Chiba ken 271 Japan
Yokohama Customs Import Division
1 1Kaigan dori Yokohama shi Kanagawa ken 231 Japan

A method of estimation of mixed ratio of uncooked hamburger was investigated by least squares
method

Uncooked hamburger was made by blending with mixer following materials beef 30 fresh onion
43 bread crumbs 15 and fresh egg 12

When the calculation was carried out with the analytical data as parameter of least squares
method the mixed ratios were estimated in the values of +0 6  of actual mixed ratios  Though beef
has various composition according to its source it could be estimated from the distribution of sum of
squares of errors obtained by the calculation of least squares method With the values of the
estimated beef composition and the reference data of onion bread crumbs and fresh egg the eatimated
values of mixed ratios were obtained in the range of £17  of actual mixed ratios
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