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Fig 1 Visible/NIRS spectra of sample at five positions
. 1,
22
Table 1 Statistical data of cooking loss and
shear force of fresh pork loin
Cooking loss/ % Shear force/kgf s
Items Calibration Validation Calibration Validation 2 3 . 2 3 R
set set set set
N 72 32 72 32 ’
Maximum 33. 99 29. 52 6. 58 5 95 X i L i
Minimum 6 07 6 67 2 33 9 44 Table 2  Calibration and validation results for cooking loss of
Mean 19, 46 19, 48 4 09 415 pork loin using different pretreatment methods
1~ I~ JFC n
Sb o 43 5 83 071 0. 86 Pretreatment and wavelength F R S/EDIL S/%P Bias
Cv/% 27. 90 29, 93 17. 36 20 72 /NN
Smoothing spectra
14 400~698 nm 3 0.69 393 439 —0.08
. . 700~1 098 nm 4 068 396 432 —0 14
Lit" s
400~1 098 nm 7 0.73 367 4 23 0. 10
R 4 cm s L
2nd derivative spectra
1 cm ’ 6 400~698 nm 2 065 409 433 —0 03
° ° 700~1 098 nm 5 0.71 379 4 56 0. 19
. ’ 400~1 098 nm 2 0.65 409 433 —0.03
6 s N (N) MSC spectra
(kg . . 400~698 nm 8§ 080 345 373 —0091
700~1 098 nm 5 0.69 413 418 —0.96
1 400~1 098 nm 8 0.81 335 351 —0.99
LS I S
. . Table 3  Calibration and validation results for meat tenderness
The Unscrambler (Version 9. 6, Camo, Olso, Nor- . . .
; (shear force) of pork loin using different pretreatment
wa s s
Y methods
s (PLS)
s R Pretreatment and wavelength  F R 5/]?/2 71;:/f) Bias
Smoothing spectra
2 400~698 nm 2 0.30 0.68 0.68 —0. 08
700~1 098 nm 5 0.33 0.67 0.67 —0 09
2.1 400~1 098 nm 2 0.24 0.69 070 —0.09
1 / 2nd derivative spectra
400~698 nm 1 0.31 0.66 072 —0.10
b o
700~1 098 2 0.36 0.65 072 —0.08
. 980 nm , O—H o '
400~1 098 nm 1 0.31 0.66 072 —0.10
o . , O—H .
MSC spectra
e ’ 456 560 nm 400~698 nm 2032 0.67 070 —0 06
’ ° ’ 700~1 098 nm 19 0.78 0.44 0.57 —0.14

400~1 098 nm 3 0.32 0.67 069 —0. 06
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Fig 2 The relationship between measured value and NIR predicted value of cooking loss
(a): Relationship between actual value and NIR predicted value for calibration set;
(b) : Relationship between actual value and NIR predicted value for validation set
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Measurement of Cooking Loss and Tenderness of Fresh Pork Using
Visible/Near Infrared Spectroscopy

HU Yao-hua', XIONG Latyi', JIANG Guo-zhen', LIU Cong', GUO Kang-quan', SATAKE Takaaki’
1. College of Mechanical and Electronic Engineering, Northwest ARF University, Yangling 712100, China
2. University of Tsukuba, 305-8572, Japan

Abstract Cooking loss and tenderness are important quality characteristics of fresh pork. To find a rapid, non-destructive and
non-contaminated method to measure them, visible/near infrared spectroscopy was proposed for measurement of cooking loss and
tenderness of vacuum-packed pork loin. The acquired raw spectra were pretreated by Savisky-Golay smoothing, second derivative
and MSC, respectively using the software of Unscrambler 9. 6. A total of 104 samples were used in the experiment. The samples
were divided into calibration set and validation set. The calibration set was used to set up calibration model and then the model
was adopted to predict the samples of validation set. The partial least square regression(PLLSR) was used to build calibration
model. The results show that the correlation coefficient for cooking loss and shear force are 0. 81 and 0. 78 respectively. It is fea-
sible and effective that measure cooking loss and shear force of vacuum-packed fresh pork loin using visible/near infrared spec-

troscopy in interactance mode.

Keywords Visible/near infrared spectroscopy (NIRS); Cooking loss; Tenderness; Partial least square regression (PLSR);
Pork

(Received Dec. 12, 2009; accepted Mar. 16, 2010)



