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Background

The fatty acid profile of pork fat influences its suitability for processing and has implications for human health. Saturated fats are less
Susceptible to oxidation and the resultant rancidity and are more suitable for processing. However, the degree of saturation has also been
associated with risk of coronary heart disease. Thus, a rapid method to determine the fatty acid profile of pork fat would be of interest to
determine its suitability for processing or supplying a health conscious market segment. Near infrared spectroscopy (NIRS) can be used to
determine the concentration of the major fatty acids in extracted pork fat (Gonzélez-Martin et al. (2002). If this is also possible in intact pork
fat, on-line determination of pork fat quality should be feasible. Ripoche and Guillard (2001) attempted to determine the concentration of the
Main fatty acids in intact pork fat using several methods. NIRS allowed for determination of saturated and polyunsaturated fatty acids and oleic
and linoleic acid, but not monounsaturated fatty acids and palmitic and stearic acid. The limited success of NIRS to determine the fatty acid
content of intact pork fat is somewhat surprising in comparison with results reported for goose fatty liver (Mollette ef al. 2001) and beef neck
lean (Windham & Morrison, 1998). In none of the mentioned studies an attempt was made to determine the iodine value of meat using NIRS,
WhiCh is of considerable economic relevance to the industry (von Rohr et al., 1999). Given the discrepancy in results between extracted and
Intact pork fat and the lack of data on the possibility of NIRS for determination of the iodine value we decided to investigate the possibility to
determine the quality of intact pork fat by NIRS.

Objective

To investigate whether near infrared spectroscopy can be used to determine the concentration of the major fatty acids and iodine value of
Pork fat,

Methods

Pork carcasses (n = 49) were selected at a slaughterplant representing a range of fat qualities by visual and tactile appraisal, as influenced
by different feeding regimens. A slab of backfat was excised from the carcass and transported to CCL Research. After removal of the skin,
Feﬂectamc spectra of the fat were recorded between 400 and 2500 nm using a NIRSystems 6500 scanning spectrophotometer (Foss NIRSystems,
Sllversprings, MD, USA) with a transport module. Samples were placed in a sample holder (5 x 6 cm) with a quartz window. Twenty five spectra
per Sample with a resolution of 2 nm were recorded. Spectrophotometer control and preliminary spectral file management were performed
Using WINIST software (version 1.50; Infrasoft International, Port Matilda, MD, USA). Exploratory data analysis, calibration, and validation
_Wefe performed using WINISI. The mathematical pretreatments such as scatter correction, first and second derivative of the speetspectra were
Nvestigated for the full spectra and the wavelength ranges of 800-2500, 1100-2500 and 2000-2500 nm. One outlier elimination sequence was
Performed. In most cases 0 to 2 outliers were eliminated, resulting in models based on 47 to 49 samples. Modified partial least squares was
Used to obtain the regression equation. The best results for each item were selected on the basis of the lowest standard error of cross validation
(SECV). Iodine value and fatty acid concentration (percentage of total fatty acid content) of extracted fat were determined by a commercial
Toutine analysis laboratory (Nutricontrol, Veghel, The Netherlands).

RGSults and discussion

' The calibration performance for the different items is shown in Table 1. Determination of the iodine value appears possible using NIRS

1gure 1). In agreement with the results of Gonzélez-Martin et al. (2002) on extracted pork fat, satisfactory results were obtained for the more
ab“ndanl fatty acids and total saturated (SFA), monounsaturated (MUFA), and polyunsaturated (PUFA) fatty acids. The performance for the
aiij atl’undum fatty acids was' vari.able‘ G})od results were ()blflined for linglenic afzid, byl the results fc?r gadoleic acid, which was a}most ?‘S
COn?d(mL were poor. The calibration [.)eriorr-nunce was 1.10't satisfactory for fatty acids w1tb a con.ccmrzmon less than 1% of the .total fatty acid
Sele:{fn (da%u not shown). In general, inclusion Qf the visible wavelength range fcsulted in relapvely poor results. In. the near infrared range,
resu]tl\gn Qf the wave}englh range u.nd illall?enlatlgal tregtment ullowﬂed}for smflll improvements 1n'lhe ‘performancg Qt the models. The present
fat Bbfmd“‘:me that fast'dcter.rm'm[mn of fat quality ()f intact Pork fat is possible with NIRS albeit with ]gss precision than on chracted pork
da[‘a : ore implementation 9[ this techno'logy as a routine on-line measurement, the models need to be validated on a completely independent

S€t and adapted to on-line NIRS equipment

Co“Clusion
Objective on-line determination of fat quality appears possible using near infrared spectroscopy.
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Table 1: Accuracy and precision of NIR models for iodine value and fatty acid composition of pork fat

Item n Mean Min Max S.D. SEC SECV R 1-VR

Iodine value 48 67.9 55.6 81.3 55 223 2.49 0.84 0.80
Mysteric acid C14:0 47 b7 1.0 25 0.4 0.20 0.27 0.78 ST
Palmitic acid C16:0 49 234 211 25.6 151 0.49 0.69 0.79 0.59
Palmitoleic acid C16:1 47 2.5 1.5 3.4 0.4 0.24 0.32 0.61 0.34
Stearic acid C18:0 48 12.6 9.6 14.6 Jel 0.54 0.61 0.76 0.70
Oleic acid C18:1@9 48 39.0 34.0 42.7 1.8 0.82 1.22 0.78 0.50
Vaccenic C18:1w7 49 321 2.5 3.6 0.3 0.17 0.20 0.61 0.44
Linoleic C18:2m6 47 13.1 8.6 19.2 2.6 0.60 0.95 0.88 0.88
Linolenic C18:3®3 47 12 0.8 1.8 0.3 0.11 0.12 0.84 0.80
Gadoleic C20:1 45 0.9 0.1 155 0.2 0.12 0.13 0.25 0.14
SFA 47 38.5 32.7 42.1 2.1 043 0.78 0.96 0.86

MUFA 48 45.6 39.4 49.7 2.0 0.80 1215 0.84 0.66
PUFA 49 15.6 10.7 225 29 0.68 0.93 0.94 0.90

SEC: standard error of calibration; SECV:

validation.
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Figure 1: Comparison of reference and predicted iodine values
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