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INTRODUCTION
At the moment in France, the composition of ground beef is regulated for 2 components : fat percentage and collagen percentage OF

more exactly, the collagen protein ratio. A French norm AFNOR NF V46.002 was created for the composition of ground beef and at
present, its on-line control is a real problem for the French meat processing industry.

Conventional methods (above all chemical) exist to measure ground beef composition, but they are laborious and time-consumming:
e.g. the Kjeldahl method for protein or the Soxhlet method for fat. The use of rapid and reliable method should allow a better control
of ground beef composition and should improve the product quality.

The use of near-infrared for the measurements of meat components in beef or in pork has been previously reported . This study reports
the test of a near-infrared (NIR) spectrophotometer, INFRATEC 1265, for the determination of moisture, fat, protein and especially

collagen contents.

MATERIALS AND METHODS

Near-infrared spectrophotometer :
Measurements were made with a INFRATEC 1265, a near-infrared transmition spectrophotometer in the range 800-1100 nm.

sample was measured 15 times. Readings were obtained for moisture, fat, protein and collagen percentage according to the

calibrations previously established by the maker.

Fach

Samples :

2 groups of samples were used with different characteristics. The 1st group of 60 samples (G1) was made in the laboratory with @
proportionnal mixture. from 0 to 100 %, of biceps brachii (rich in collagen) and of triceps brachii caput longum (low in collagen) in
order to obtain a large range of variation in collagen content. The 2nd group of 50 samples (G2) were collected at random in sers eral
supermarkets.

Each sample of 150 ¢ was homogenized in a Robot Coupe food processor. Samples were stored at 4° C until scanning. Then each
sample was frozen until chemical analysis.

Keterence methods

After scanning. in order to comp
1087) - Water content. 3 analysises by sample (norm NF V04.401) - Fat content. 3 analysises by sample (norm NF V04.403) -
content. 3 analysises by sample (norm NI V04.407) - Collagen content, 4 analysises by sample (Bonnet et Kopp - 1986). This metho®

is based on colorimetric measurements of hydroxyproline.

are NIR and chemical results. each sample was analysed according to standard method (AFNOR-
Protei?

Statistical processing of the results :
Data were analysed with SAS (1988) by linear regression in order to calculate the determination coefficient (R2) and the rcsidlli‘]
standard deviation (RSD). For each sample, the result of chemical analysis for each component was represented by the average of the l

analysises. It was possible to calculate the standard error linked to the chemical analysises.

RESULTS
Chemical results from standard methods are displayed in Table 1 for the 2 groups of samples. G1 showed a large range of coll

content. i.e. from 0.72 to 3.42 %.but the range of fat was relatively low. Conversely. G2 showed large ranges for each compont‘”['

from 1.4 t0 16.7 % of fat, from 17.7 to 22.31 % of protein and from 1.21 to 4.46 % of collagen.
ssion between NIR measurements and chemicals measurements for respectively the Ist and the 2n

agen

i & 2 N
T'he results of linear regre d grout

are displayed in Table 2. 1
For the group G1. R2 values were satisfactory for fat (R2=0.79) and collagen (R2=0.90). Errors of prediction were 0.16 for fat anc

0.22 for collagen. RSD values were equal to standard deviations of chemical analysis.Concerning moisture and proteins. R2 value

were very low, these could be explained by a low variation range of these 2 components.

For the group G2, R2 values were better than previously, 0.96 for moisture, 0.98 for fat and 0.82 for protein. These better result®

could be explained by the characteristics of the samples which had a larger variation range for each component. Concerning the errofs

of prediction, they are 0.58 for moisture, 0.60 for fat and 0.42 for proteins. For the collagen, the R2 values were lightly lower tha
indart

previously (R2=0.76). It was the same for the error of prediction. One more time, the errors of prediciton were similar to st

deviations of chemical analysis.

CONCLUSION
These good results confirmed results previously reported by the bibliography. Except for the results for collagen, the best res

obtained with the group G2 because of a large variation range of each component. Perhaps. the NIR measurement of collager
specific enough in comparison to the other variation factors of composition, and then if the factors of variation were reduced. !
results were better.Even if the range of collagen for G2 was similar with G1. R2 values and RSD values were lower in case of G2.

ults weré
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. 8¢ of group G1. where the samples were only made with only 2 muscles with a low variation of fat content. R2 and RSD values
\lQr = v -

© better than with the group G2 where the samples were made with several different muscles with a large variation of fat content.

(

‘)r'k'l:i('yt‘.rning‘lhc errors of prediction l‘rom‘NlR measurements, lhc}; depended on the prc'ci.sion (‘)f‘ [his.melhod but cspcc-izll‘l,\' on -[h'c

i o 1on of standard methods. Because of the heterogeneousness of the products, the precision of chemical methods was limited. This

_;u;ul::lr‘ntcd in laf?lc 3. IfR2 a‘nd RSD \'u_lues C:}ICLJI:HCd from one chcmica! analysis of collz‘lgcn were compared with RZ and RASD

Qlla1\$»$£‘IClllll[Cd fr:om -4 CI)CII]IC{}] nnal'ysmcs of Follagcn.. then R2 and RSD values were better with the average of 4 chemical
78IS, Perhaps, if the number of chemical analysises was increased, the results could be more accurate.

{\n:r(;nclminn. the prccisinn of NIR measurements are Closclt\' comparable \\'ill\] the prL.‘cision of standard methods r:or each c'n.mpm'u“n.t.

e Over, INFRATEC measurements present many practical advantages for on line controls of ground beef composition. This

[N}:n19}1$‘1s rapid, simple to use and allows the dclcrminati(?n ()f'componcm‘s with only one measurement. ‘

be ¢ ATEC could allow French industrials to measure moisture, fat, protein and collagen contents at different stages of the ground
Process.
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TABLE 1

4 G1 - Group of samples prepared at the | G2 - Group of samples from supermarkets
‘\ e A1E laboratory
}I(‘)mu“\%!\le:m SD Range Mean SD Range

d\l\\r“\ 74.36 0.48 73.23 - 75.36 69.21 332 63.36 - 75.54
’]lr\d;m\\ 298 0.36 2.22-3.65 9.22 4.37 1.40 - 16.70
‘I:”"ﬂ . ZQ 39 0.33 19.78 - 21.14 20.14 1.00 17.70 - 22.31

® \ﬁ:"' 1.98 0.72 0.72-3.42 2.49 0.65 121-4.46

dard Deviation

L TABLE 2
| \/\E Gl G2
L i R2 RSD SD chemical R2 RSD SD chemical
‘W\ analysis analysis .
N 0.20 043 0.30 0.96 0.58 0.46
I'r;k\ 0.79 0.16 0.19 0.98 0.60 051
lelaln 0.10 0.31 0.34 0.82 042 11,_(»‘)
Rp-sen 0.90 0.22 0.16 0.76 0.27 0.21

&Sidyal o T
dua] Standard Deviatior

N

‘,ﬁnal" = R2 RSD | TABLE 3 : Comparison for collagen of R2
‘A"af‘.s,fx 1 0.62 035 between NIR measurements and chemical
'i\'la{,sfs 2 073 0.30 analysises one by one, and their mean.
“\ )S]s 3
Nla)y = 0.67 0.34
/\\}SIS 4
Wy, % 0.72 0.33
€ =
from 4 analysis 0.76 0.27
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