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Fig. 1 MIR micro-image (a) and NIR micro-image

(b) of the two plastic materials
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Fig. 2 MIR spectra (a) and NIR spectra

(b) of the two plastic materials
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Fig. 3 MIR micro chemical imaging of material [
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Fig. 4 NIR micro chemical imaging of material [
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Fig. 7 MIR micro chemical imaging of material [
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Fig. 8 NIR micro chemical imaging of material [

P 8 Hh, AR T T AE K3 A2 AR B R — 0. 001 5, T
ORI BT A5 X302 RS —0.004 1, ZHZENR
0.002 6. @A T 19 BAWOE 20 SME2FE AR T W, B HOE 21
S BRI DB T AR 22 R W RIOb R X 43 T, 3K A5 3 I
1 AR
2.3.2 M1 648K KRR

TRE AR L 2o o S ot B xR oRE 1 AT
A P 20 A0 A OGS AR AR D BHE R 1 400 ~ 760
em ' ARSE RANE 9 TR .

B9y, Mims b B G 45 1. RS AL B g 5
2, ik ORI, 7 E 1 M6 EE RS HOR S A R B
AR, WAL 2 BB RS OB A LR AR, AT R 9
Ca)WI 0L AEE T B AE KA AH OC R BLAE 0. 999 3 B B, T A4
BEIL BT 7E DX 0 A0 56 RANAE 0. 870 7 47, A2 0.128
6, ZE5 T, XL SRR R 1 08 2r sME 2 R (B T

EERERPOp <R

TREM R L MIELLAMEIE A2 O, #Ar R L T

TR 21 A0 AR 266 3% 1R AR BRGSO 6 050 ~ 5 350

em ™', ARSI 10 PR . & 10(a) i — 2L R 2] 1Y
AR A 2 A R X A AR /N ) B B 22 e T S B0

@

I 11
1000
s
a e
800

631 T T
-16 200 -15 800

Micrometers

Corr
0.999 3
0.983 2
0.967 9
0.9518
0.9350
09189
0.9029
0.8875
0.8707

ﬁ:

Micrometers

T 08546
—15376 08386

(b)
HrE 1

A/\_/\/—\Mj*ilJ
[U\\«_,i
T ]

1400 1000 760

Wave number/cm™

Absorbance

Fig. 9 MIR compare correlation imaging of material
I (a) and its MIR spectra (b)

@ ! ! 5
«» 1000 09991
3 1 0.998 1
© 0.997 2
% + L 09963
. 0.9954
S L | 0995
. o
631 T T T 0.9917
-16 200 —15 800 —15376 09908
Micrometers
(®)
fiE1
8
£
3
S FHRH
<
1
6 050 5350
Wave number/cm™
Fig. 10 NIR compare correlation imaging of

material | (a) and its NIR spectra (b)

B 10Ca) s MR SEAR U i 5 R 1, ARS8 A IR i 5



%59

AL E D RPN 2381

Jy 2, @t E 10 WL, AL 1 R SETE RS b AR AR A
s MR T BT AE DX 80 AH 5¢ R EUAE 0.999 1~1.000 0 Z[A],
FLE 2 1G5 RS LG AR LR BE ARG, AR TT 3 7 X 4811
KR HEAE 0. 993 5~0.999 1 Z[A], & 10(b) Bon, i E 1
ML E 2 B 20 A% £ % 22 5 URABLAE 5 908.0 em 'R
W o AR OGS AR LRI LA AR rb 20 A AR G 2R B0 A
22 5 W R0 ORE BHE U7 b DX 3 o IR EE ACRIAORE T R S B0 41
AMb 22 A% (B ) A ALY i

3 45 ®

ATFIE AT 25 I CRERl 1) R 00 B Rt 11 SRR 5 %
G RAETRE Sy S T LT A B RN O 214 AR . 43
B RN A R AT AL A SR RIAE OGRS LR, IR IIE T
BB R 1 W R BAR T

2 g, X F AR, AR 200 b2 AR T e Rl
MR 22 SR AH 2% 0. 254 8, I8 80 21 A b 2 A% v 5 il
FRMEE R AR B A 22 0. 004 85 Xt FAR T, B sMby
BLAR BT F R L 2 SR (R 22 0.326 5, BT L0 4ME
JAZ AR R A B (AR 22 0,002 6., 19 Bl IX 1 AR
T 0 R BB O 0 AR TR, DA T K R A R X 43

References

[1] YU Jiang, MA Ting-rui( F

TEo PIRRE R MIR SG3% 2 B A B R 22 5 R Wik b 20 b
b2 BUAG T PR AR R A2 U E 22 R R

A LU G RE AR T AT AR T, BT A X3
MR RARAE 0. 998 9 Ze . M T B £ X 80 A0 ¢ R B7E
0.853 5 764y s M FH B I, H T 7E X Il i A0 3¢ R HLTE 0. 999
34 MR B AE XS A 56 R AL 0. 870 7 £y . WA 4
H AR £ 80 AR 56 06 1% BAR 43 ) T LAV A 3t DX 43 7 R A
Bl MR ZER A 0,12 LB, BHOE L0 6 K&
v, X T ORORE T, H BT AE X3 AR 56 R BOTE 0,995 8 ~
0.999 9Z [A], A4 RF 1 JIr 72 IX 58 /49 47 ¢ R $07E 0. 993 9~
0.995 8Z [d]; X F A4k 1, BT 76 X 38 09 A7 ¢ R B 7E
0.999 1~1.000 0 Z [a], #f &L 11 894 & R EL#E 0. 993 5~
0.999 1Z[H] . WIRNA R B 30E 21 50 48 56 % 385 A5 & AT L
I G rp A2 A T R DG 2R 500 200 1 2 S 5 7 R b L 3 AT
JnLLIX 43

ABFIER T WAOE . LA RARBEE T X 4 PR AS R 4
BRI T BERR G R, BAOE . LS B H] DT
5 BURE S OG5 20 7] e 45 1 R 9 28 AT 40 A o BV AR AR
M 25 (8] 43 AT 3 2 1 X R T L T2 e 20 AP DG 1 43 A 5 v
AL AT AR 7 i A i PR ) R A — e 1 2
% IR BAOE . SRR IR —E R T RS %,

VT, B EHi). Packaging Engineering(42%% T #), 2009, 30(6): 30.

[ 27 BIAN Zhi-zhong, DAI Jun., CHEN Shang-wei. et al G . 8 %5, B L. %). Food and Fermentation Industries (£ 5 5 % % 1.

k). 2008, 34(5); 152,

[ 37 Nicola Bart M, Verlinden Bert E, Desmet Michéle, et al. Postharvest Biology and Technology. 2008, 47 68.
[ 4] Carlomagno G, Capozzo L, Attolico G, et al. Infrared Physics & Technology, 2004, 46 23.
[ 5] McGlone Andrew V, Martinsen Paul J, Clark Christopher J, et al. Postharvest Biology and Technology, 2005, 37, 142.

[ 6] Pettersson Hans, Aberg Lena. Food Control, 2003, 14 229.

[ 7] Kawamura Shuso, Natsuga Motoyasu. Takekura Kazuhiro, et al. Computers and Electronics in Agriculture, 2003, 40 115.
[ 8] Xiccato G, Trocino Angela, De Boever J L, et al. Animal Feed Science and Technology, 2003, 104; 153.

[9] TU Zhen-hua, ZHU Da-zhou, JI Bao-ping, et al(JEIRM., KK, FEHFE,

2010, 38(1): 45.

%£). Chinese Journal of Analytical Chmistry (43 #74k2%) .

[10] LIU Min-xuan, WANG Ao-wen, HAN Jian-guoCXI 4T, F#3C. #@ [E). Chinese Journal of Analytical Chemisgry (43 #rfk2%) . 2009,

37(9): 1275.

[11] Lobinski R, Moulin C, Ortega R. Biochemie, 2006, 88: 1591.

[12] Clarke Fiona. Vibrational Spectroscopy, 2004, 34 25.

[13] wvan den Brock W H A M, Derks EP P A, van de Ven E W, et al. Chemometrics and Intelligent Laboratory Systems, 1996, 35. 187.



2382 it 5 M3 AT %31 %

Comparative Research on the NIR and MIR Micro-Imaging of Two
Similar Plastic Materials

WANG Dong' * » MA Zhi-hong” . ZHAO Lit®» PAN Li-gang’ » LI Xiao-ting® » WANG Ji-hua'**

1. Beijing Research Center for Information Technology in Agriculture, Beijing 100097, China

2. Beijing Research Center for Agri-food Testing and Farmland Monitoring, Beijing 100097, China

3. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China

Abstract The NIR/MIR micro-imaging can supply not only the information of spectra, but also the information of spacial
distribution of the sample, which is superior to the traditional NIR/MIR spectroscopy analysis. In the present paper, polyethy-
lene and parafilm, with similar appearances, were regarded as the research objects, of which the NIR/MIR micro-imaging was
collected. Chemical imaging (CI) and compare correlation imaging were carried out for the two materials respectively to discuss
the imaging methods of the two materials. The result indicated that the differentiation of the CI values of the two materials in the
NIR/MIR CI for material || was 0. 004 8 and 0. 254 8 respectively, while those in the NIR/MIR CI for material [ were 0. 002 6
and 0. 326 5, respectively. Clear CI was acquired, and the two materials could be differentiated. The result of the compare
correlation imagings indicated that the compare correlation imagings, in which the NIR/MIR spectra of the two materials were
regarded as reference spectra respectively, can differentiate the two materials remarkably with clear imagings. In the compare
correlation imagings of MIR micro-imaging, the difference of the correlation coefficients between the two materials’ MIR spectra
and the reference spectrum was more than 0. 12, which showed a better imaging result; while a tiny difference of the correlation
coefficients between the two materials” NIR spectra and the reference spectrum could be employed to show a clear imaging result
for NIR compare correlation imaging so as to differentiate the two materials. This thesis, to some extent, can supply the refer-
ence to not only the rapid discrimination of the safety of the packaging material for agri-food, but also the imaging methods for

NIR/MIR micro-imaging to differentiate the different materials.
Keywords Chemical imaging; NIR micro-imaging; MIR micro-imaging; Plastics; Distribution
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