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Influence of the homogenizing grade and meathematical treatment on the
determination of ground beef components with near infrared

reflectance spectroscopy
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Abstract

This study was conducted to determine the effect of the homogenizing grade of sample on absorba-
nce of near infrared reflectance spectrophotometer with which chemical compositions of food were
rapidly and effectively analyzed. By the mathematical treatment of absorbance values standard error
of prediction was reduced as follows. 1. The absorbance values of various samples ground for the
same periods of time were calibrated before or after treatment with first or second derivative in
an attempt to accurately predict the components of samples ground for the different periods of time.
The standard error of prediction for moisture content were 1.478%, 0.658% and 0.580%, respectively,
those for fat content 0.949%, 0.637% and 0.527%, respectively, and those for protein content 0.514%,
0.493% and 0.394%, respectively. Calibration of absorbance values after second derivative treatment
showed the highest accuracy in predicting sample components. 2. The absorbance values of various
samples ground for the different periods of time were calibrated before or after treatment with first
or second derivative in order to accurately predict the components of samples ground for the different
periods of time. The standard error of prediction for moisture content were 1.026%, 0.589% and
0.568%, respectively, and those for protein content 0.860%, 0.557% and 0.399%, respectively. The stan-
dard error of prediction were lower in the order of calibrations before and after first and second
derivative treatments. As a result, calibration of absorbance values after second derivative treatment
showed higher accuracy regardless of grinding time of samples.
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Fig. 1. Near infrared reflectance spectra of homogeni-
zed beef ground for the different periods of time (0~75
sec.)

o] BlAHYAA R 7|7]E FHEIAIZ F WA A
BEA O AEEEE AS5FeEn AT A
gL HESC

3| #AF-xe] Frlol] o] &3t Standard Error of Esti-
mate(SEE)S’Jr Standard Error of Prediction(SEP) 9]

1348 ofelst Ao,

(S a-ar]”

SEE=

o) salA9} 2 o)A A 2}e) Fol

4ot o nFE

Moulinetteol 4 20 Ax AT A8 o|u] Ags]
gAsty Aew Bglow IF AL AAddged =}
FAHE 7} oot FAAZ o] L At web

ARe) B4 Qaed )AL AEF AR F
2ol gl Aol FlQEm ARe] Ego] W

wheb A me] BAS oAl bkl Alek 20 o4 FAY
Nie oo alsld 1 Fo FAGES WA
flol 719) wise Ao vhehg,

AdzAe) el ¥& ARE T ge] e A
s FAE} dAe] Rsker AUTe) EHzAe
SR 2N



410 A E5ets]x) A 24 A A 5 % (1992)

.080 |
~ .04
@
>
14
g
o
— 0.000
w
Q
3
§ -.020
@ -vaf
<

-.060 |-

L L " " n " "

1200 1400 1800 1800 2000 2200 2400
WAVELENGTH (nm)

Fig. 2. Difference spectra with the mean value subtrac-

ted from each first derivative data of homogenized beef

ground for the different periods of time (0~75 sec.)
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Fig. 3. Difference spectra with the mean value subtrac-
ted from each second derivative data of homogenized
beef ground for the different periods of time (0~75
sec.)
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Table 1. Chemical component of beef samples for cali-
bration

Component Mean(%) Range(%) Standard deviation
Moisture 67.6 57.2~75.3 4.65
Fat 104 23~26.3 5.65
Protein 204 15.6~22.4 121
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Table 2. Results of calibration and validation for beef ground for 30 seconds
log 1/RY d log 1/R? d? log 1/R¥
Wavelength Regressions- Wavelength Regressions- Wavelength Regressions-
(nm) Coefficient (nm) Coefficient (nm) Coefficient
W Intercept 31.69 Intercept 64.36 Intercept 73.56
A 2497 121.47 1767 —740.26 1722 137.76
T 1949 —134841 1815 —1601.35 2162 732.07
1917 1248.83 1783 448.12 2030 —444.15
E S — ——
R SEE 1.031 SEE 0.469 SEE 0471
SEP 1.478 SEP 0.658 SEP 0.580
Intercept 23.86 Intercept —0.34 Intercept 5.21
F 2325 —367.68 2315 351.15 2274 282.93
A 2309 355.99 1691 —246.26 1710 —21749
T
SEE 0.638 SEE 0.466 SEE 0421
SEP 0.949 SEP 0.637 SEP 0.527
P Intercept 27.05 Intercept 14.40 Intercept 23.97
R 1505 —66.74 1767 —640.28 2190 —442.03
0 2449 ~52.21 1671 —1086.61 2158 —681.29
T 1873 —34.84 1375 103.27
E 2165 146.49 1791 729.68
2159 —803.72
I ,,,,, — ————— = -
N SEE 0.448 SEE 0.326 SEE 0.484
SEP 0514 SEP 0.493 SEP 0.394
DRaw data, ?The first derivative, ¥ The second derivative
Table 3. Results of calibration and validation for beef ground for 0 to 40 seconds
log 1/RV d log 1/R? d? log 1/R%
Wavelength Regressions- Wavelength Regressions- Wavelength Regressions-
(nm) Coeffizient (nm) Coeffizient (nm) Coeffizient
Intercept 52.94 Intercept 77.60 Intercept 81.57
W 2225 763.64 1663 92223 1722 307.71
A 2249 —831.00 1811 —1492.93 1910 90.19
T 2241 81.83 2323 - 240.55 1526 623.55
E 1690 552.06
R SEE 0.742 SEE 0519 SEE 0.439
SEP 1.026 SEP 0.589 SEP 0.568
Intercept 20.75 Intercept —5.02 Intercept —1.40
F 2213 —129.19 1223 730.75 2298 —164.70
A 2385 528.25 2303 —356.14 1218 —143.36
2437 —409.73
T - — . — - —
SEE 0.491 SEE 0.448 SEE 0.555
SEP 0.828 SEP 0.639 SEP 0.602
P Intercept 2294 Intercept 19.18 Intercept 24.29
R 2165 -184.91 1767 —546.04 2190 —471.65
0 1877 —84.80 1819 1909.80 2158 —744.72
T 2409 —46.32 1663 —2036.75
E 1509 —59.66 1687 447.32
2483 300.62
I — S — — -
N SEE 0.447 SEE 0.380 SEE 0477
SEP 0.860 SEP 0.557 SEP 0.399

URaw data, ? The first

derivative, ¥ The second derivative
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Table 4. Influence of mathematical treatment of raw
reflectance data on SEP in beef of different homogeni-
zing time using low- or high-variance momogenizing
grade calibration samples

Low-variance homogenizing grade=C,

t

Componen log /R dlog /R d log IR

water 1.478(3)V 0.658(3) 0.580(3)

Fat 0.949(2) 0.637(2) 0.527(2)

Protein 0.514(4) 0.493(5) 0.394(2)
High-variance homogenizing grade=C,

Water 1.026(3) 0.589(3) 0.568(4)

Fat 0.828(3) 0.639(2) 0.602(2)

Protein 0.860(4) 0.557(5) 0.399(2)

Pnumber of wavelengths used for prediction

Table 5. Waelengths(nm) selected for near infrared ref-
lectance measurement in beef of low- or high-varience
homogenizing grade after treatment with second deriva-
tive

Selected wavelengths

Component Low-varience High-varience
homogenizing grade homogenizing grade

Water 1722, 2162, 2030 1722, 1910, 1526, 1690

Fat 2274,1710 2298, 1218

Protein 2190, 2158 2190, 2158
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