29 , 8 Vol. 29 ,No. 8 pp2079-2082
8

2009 Foectroscopy and Sectral Analyss August , 2009
1 1+ 2 3
1 \ 712100
, , 3004204
3 , , 305-8702

, Unscrambler9. 6,
: , (PLY
82, , ,
, ci4 0,Ci5 1,Ci16 0,Cl6 1,C18 0,Ci18 1,C18 2,cC18
3,C20 1,C20 4, SFA, MUFA PUFA 057,076,071,077,0 62,
081,086,091,085,091,067,08L 009 ,

; ; ; LS
1 §123 A DOl : 10. 3964/ j. issn 1000-0593(2009) 08-2079-04
NIRS(near infrared spectroscopy)
) (780 2 500 nm)
[3.4] [5.6]
17.8]
1]
1 [7] il 1
( ) ( :
: ) (2] ;
(SFA) (MUFA) ,
(PUFA) s
, 1
) ) ) , 11
1 2008-05-08 , 1 2008-08-12
: (08080704) (01140506)
, 1973 , email : huyaohua2001 @yahoo. com cn

* e mail : jdgkq @nhwsua. edu cn



2080 29

24 h( 4 ) 82 GC18A , URUBON
HR-SS10(0. 25 mmi. d x25m) , FID
( 10cm ), 250 170 230 (5 min) , 4
, 25 - mint; 1uL
25 min 1
12 ,C15 1,C18 2,C20 4 PU FA
NIR System 6500 (Foss NIR System, USA)
14
700 1098 nm, 2 The Unscrambler (Verson 9. 6, Camo ,Olso, Nor-
nm 5 (5] way) ) (PLS :
4 , , ,
13 , ,
50 g, - (2 1) el , , ,
300 mg - , 2

Table 1l Satigic data of fatty acid composition in the intramuscular fat

Items Cl4 0 Ci5 1 Cl6 0 Cl6 1 C18 O Ci8 1 Ci18 2 C18 3 C20 1 C20 4 SFA MUFA PUFA
Min/ % 10 4 030 2.99 200 1028 3873 314 011 051 054 3525 438 389
Max/ % 1 58 202 2749 454 1548 508 1124 024 130 33 4409 5621 1602
Mean/ % 1 26 08 2512 299 1293 4531 679 0 18 0 78 128 3975 5008 872

D/ % 012 031 114 051 113 2 93 2 09 0 04 0 16 051 1 86 3 02 2 80
CV/ % 98 3903 453 1692 873 647 3084 2089 1992 3975 4 68 603 3210

SD: Means standard deviation; CV : Means coefficient of variation; SFA : Means saturated fatty acid;
MUFA : Means monounsaturated fatty acid; PUFA : Means polyunsaturated fatty acid

Table 2 Dexriptive satigticsfor calibration and validation set of fatty acid composition

. Calibration Validation set

Fatty acid
N Range/ % Mean/ % D/ % N Range/ % Mean/ % D/ %
Cl4 0 42 104 158 1 26 0 13 37 105 154 1 26 0 12
Cl5 0 40 039 202 0 82 0 33 39 040 176 0 77 0 25
Cl6 0 42 21 99 27.49 25. 06 122 37 22 56 27. 04 25 17 1 08
ci8 0 40 10. 28 15 48 12 91 116 39 10. 33 14 86 12 95 113
Cci8 1 41 38 73 50. 85 45 11 2 85 38 38 79 50 73 45. 45 2 97
c18 2 41 314 1124 6 77 201 38 337 10 96 6 83 2 09
C18 3 42 011 028 0 19 0. 04 37 011 0 27 0 19 0. 04
Cc20 1 42 0.58 130 0. 77 0. 16 37 059 117 0. 80 0. 15
C20 4 41 054 334 1 26 0. 52 38 059 283 130 0. 45
SFA 41 3525 44 09 39 81 191 35 35 65 43 46 39 85 1 66
MUFA 42 43 86 56 21 50 12 304 36 4413 56 16 49. 88 3 00
PUFA 40 389 16 02 8 86 2 86 38 4 31 14 98 8 60 2 59

SFA means saturated fatty acid; MUFA means monounsaturated fatty acid; PUFA means polyunsaturated fatty acid
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Fig 1 Spectra of 82 samples
Table 3 Calibration and validation resultsfor fatty acid composition
using the smoothing spectra and 2nd der ivative spectra
. Smoothing spectra 2nd derivetive sectra
Fatty acid ) .
F R SEC SEP Bias RPD F R SEC SEP Bias RPD
Cl4 0 7 0 55 0 10 0 11 0. 00 109 7 0. 57 0 11 0 11 -001 109
Ci5 0 7 074 0. 22 0. 18 0. 04 1 39 5 0. 76 021 0. 16 0. 02 1 56
Cl6 0 8 0 53 102 0. 86 -0.12 126 11 071 0. 86 0 89 021 121
Cl6 1 8 0 76 0 36 0 31 0 07 145 6 0 77 0. 36 0 32 0 01 141
Ci8 0 10 0 62 0. 90 0. 95 - 0.08 119 8 0. 62 0. 90 0 95 0. 02 119
ci8 1 6 0. 81 1 67 1 93 0. 02 1 54 3 0. 80 171 1 88 0. 07 1 58
Cc18 2 7 0. 86 1 02 1 13 -0 31 1 85 4 0. 82 112 1 06 -0 22 197
C18 3 10 0 91 0. 02 0. 02 0. 00 185 3 0. 69 0. 03 0. 03 0. 00 123
c20 1 12 0 85 0. 08 0 10 0 01 150 8 0. 85 0. 08 0 10 0 01 150
C20 4 13 0 91 0. 22 0. 29 - 002 1 55 7 0. 88 0. 25 0. 30 -0 05 1 50
SFA 14 0 67 141 136 - 003 122 7 0 64 1 46 1 38 - 006 120
MUFA 7 0 81 179 212 - 0.50 142 4 0. 79 1 88 214 - 004 140
PUFA 12 0. 95 0. 87 1 31 0. 39 197 9 0. 93 1 05 1 48 0. 106 175
RPD: Ratio of the standard deviation of reference data in validation set to SEP
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Fig 2 Reationship between predicted value and measured value for PUFA
(a) : Relationship between measured val ues and predicted val ue for calibration set
(b) : Relationship between measured val ues and predicted value for validation set
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Detection of Fatty Acid Composition in Intramuscular Fat of Packed Pork
Loin by Near Infrared Spectroscopy
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Abgtract Near infrared spectroscopy as a new method was proposed for rapid and non-destructive measurement of fatty acid
composition in intramuscular fat of packed pork loin. Gas chromatography was used as a reference method for the spectral analy-
ssof fatty acid composition. Thefiber optic ininteractance mode was adopted to measure the spectra of packed pork loins by low
densty polythene. The original spectra were pretreated by smoothing and 2nd derivative, and then PL S calibration model was
builtby usng software of Unscrambler 9. 6. A total of eighty two samples were used in the experiment. The samples were divid-
ed into calibration set and validation set after removing the outliers. The calibration set was used to set up calibration model and
then the model was adopted to predict the samplesof validation set. The results show that the correlation coefficient for C14 0,
Cl5 1,Cl6 0,Cl6 1,C18 0,C18 1,C18 2,C18 3,C20 1,C20 4,SFA,MUFA,PUFAis0 57,0 76,0 71,
077,062,081,086,091,085,091,0 67,0 81Land0 95, regectively. It means that eval uating fatty acid usng near
infrared spectroscopy in interactance mode has higher precison. Near infrared spectroscopy technique is a feasble and rapid
method for nondestructive detection of fatty acid compostion in intramuscular fat of packed pork loin.
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