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Kl 1 25 McGlone 2501 R &t 1R P b 30 21 41 75 45 4 Dl 5% 46
(7" F): TDIS( tim&delayed integration spectroscopy) Fll
LAS(large aperture spectrometer) . P4~ 5 4t 4K H — 4
CCD il #s, kb B 532455, iy 5 W%h B 250 4
%%, WKIEHE N 650~ 950 nm. 2004 4F, McGlone %111 %}
FEIEIEE SRR SER (O 5 m# s 1) BT AT IE SR,
JEEESL TR BN, H 455 LAS(R?= 01 87,
RMSEP= 0 43%), TDIS(R* = (0 81, RMSEP= 1 48%).
2005 4F, McGlone %5121 [ FH AH [A] [F) 9 il 2040 76 28 K0l &
ZE X}/ Braeburn0 3 5 (1) P EB 4L T FR (4 71 43 PEEAT T8 $AS
M. LAS RE U Mg R4 RP= A 88, RMSEP= 4 7%,
TDIS R EITHILE RN R2= 0 75, RMSEP= 1 6% .

2006 4, Bt AR AR IR 18 ST b A T AR AT 2L AME
KT R G, FHIFR T IR0 A5 G I 2040 WA
R GE A, CCD Rl 45, 2 048 MR E, B K0 H

s EER AREEEEEITH (60778024) FHE FBl 38 U RITR I H (2006BAD11A12) % 1)
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$3345~ 1100 nm, {EWELLHR 250 B 1, J6h kia4T, FRIEAm
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Fig 1 Concept views of NIR transmission systems viewed

from abovd (a) TDIS system and (b) LAS system
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T gersen %5605 R i 4040 Y 4% (MMSS5, Infrared EngR
neering Ltd, Maldon, Essex, United Kingdom) #4J % T P i
SRR R Go (K 2). fEIRLAMU 4 e TH KN
1441, 1510, 1 655, 1 728 A1 1 810 nm MIPE N Fr, FFLL20
Hz 50 2 e i ik O6 Fr, 3R A3 & A0 KT 1 A1 TROG B .
T gersen %51 B1 X} 154 AN RFE AR(HE A 2R G Wi~ K4y
DR 08 (3 ) AT AR A, 7 T 4% A4
PIRARRT K40 SRS BB DU W4 A& A
WIEIWT Ko sE R E e L4 0T fEli(r= 0187
~ 097, SEP= 0 82% ~ 1149%), /K% (r= (O 84~ O 96,
SEP= 0 35% ~ O 70%), & Ffi(r= 062~ 090, SEP=
0194% ~ 1133%) . T gersen 2504 8 T by Bl Py 52 VK% 2
AR 22 oy (G 07« Y S R 100 AT 7E A o S B
FU T AN [ ST D' vil (8 53 W) L S AN [R] R H0RE B2 0 A5E 45 AL (1)
A BN T URLEE A 4 A 13 mm [ REA (RS DL e BT FF
AR

a3

Fig 2 Illustration of the o2line NIR system
(a): Grinder; (b): MMSS5 sensing head; (c¢): Electronic control
unit; (d): Remote display; (e): Laptop; (f): Meat stream

Anderson 2513 F) il DA2700 I A TR SR ESL T W
ST AE A I R S5 18] 3) » DA2700 SELLANIHT RS WA
W RTINS, A NS [ 4351 8 400~ 975 nm Fl1 950
~ 1700 nm. G {EGEAH 25 A B L B AT NS I L T kN
FLEA, GRHLIH O — AR R B T, R IR R
11 0 m# min" ', Anderson Z&5%§ 28 414 A g i & E3EAT 76
R . ] PLS J5 1 BT 50% F 15% s 07 & &1 2 B
TR R AR 50% 194 AR A (R2= (0 957, SEP=
228%), 15% M4 EEAR(R?= 01955, SEP= 2 15%). A2
derson ZEU) S AN [ I W5 5 BV 424 24 IR HEAT TAE IR S
AFHE M 7B B4 M A WA T BRI IT . H65 4 X 1k
15% H1 50% R B & B0 28 a0 28 W3t AT T B LR & 3k 453
30%, 35% FI 40% NG5 & B4 4 WU, R =R W4
4071 AR R S O SRR AT T LRI 5T
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Fig 3 Integrated analysis system

Nilsen #F50/NHET B FHUE LT S0 5433 ( Corona 45) i
FEI8AT BT BN 2F W 43 AT ARG K o K M 2549 InGaAs,
B KAE R 950~ 1 700 nm, Ya¥F KT (5 VI W) o #FFLRIN
RN K4 FIAR (15 2 ) A7 75— 58 IAH 26 6 R [H]
4E, Nilsen 25U & BLAEAE SRS I 22 40 25 R 23 A2 b, fh
TAEIR A RL B A 4 WA, REME WG EE A
A Be 4 B AR 6 5 R, A F SIMCA Jridik X
Gy A A AN 2F A I 6 1A .

Wold 20 R R b BI04 184X ( T itech Visionsort
AS, Oslo, Norway) @t 7 — AL A RS, W T 15 M
RRLAE VRV R AT TR AT W o WA LL AL T A [R] IR 1 SR A AL
of ARG R R i, AL O O SRR 5 (R R S %
i I E G AEBA IR ) B AT AL SRR, TR
ARFE, =B 72 AR AR ARG 1R 452, (BN T 58 4 1 A
it DU e X o5 S R A 3 37 A 1) & R LG R S
SR RZ .
13

Kawamura 55 F] FH MG 0% A4 1 T 2R 90 S BT 722k
Kl R G 4) o R8sy CCD #ril g, 2 048 MEE, WK
G 600~ 1 050 nm, &% 44> N 10 s. Kawamura
SFL2] 3541 2003 4F, 2004 AT 2007 % Fh A AR A )
JUEGAT T e A o AW 98 b A A W e (TR
AT A, WEAREE, FRER. M PLS 7k
LA R R AR B AL, AR (R?= 01 95, SEP= O 24~
0 42), HHEAR(R>= 0172~ O 91, SEP= 0 09~ O 15), LA
(R*= 0 85~ 0194, SEP= 01 05~ O 18), A& 4H % H(R?
=0 62~ 0182, SEP= 0 27~ A32), F¥REXE(R>= O 68
~ 00 90, SEP= 11 33~ 2 08) .
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Spectrometer

\1-' Milking robot '

Fig 4 Om2line nea2infrared spectroscopic sensing system

installed in an automatic milking system
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Maertens 2:7°! 75 % ] i) New Holland TX64 X & %1
ML L2005 T Zeiss Corona 45 NIR 11 7 14/ #2(I207740, OEM
spectral sensors, Carl Zeiss Jena GmbH, Jena, Germany) (%]
5), XA ORI AT T LR . 1% REE
BANEH O 940~ 1 700 nm, SN 9 W I KIHS AT WF5L T
PUBPASTR] [ 700 AR BE J77%, B multiplicative scatter correction
(MSC), standard normal variate(SNV), firsRorder Savitsky
Golay( SG1) 1 secon@®order Savitsky2Golay( SG2) %45 75 11 il
FEIERISEI o 85 ROHL, B A A Sl BAL B 7L SNV,
T 82 2 AN BEAT THIAL B F) 20 R B B
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\ Quartz window
\ A 1
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Fig 5 Measurement configuration on

the bypass of the elevator

Long %51 fEREH T LLA1 50 W% GP'S I 7= i i 5 4% 11
A ORI X /N2 1 B B R JE AT AR e R o T 4T by
Mras el 14 ANELL AR 6 — M 4L ik, 3XRE 7T LM 254
LA BT IR AT BB B I I8 sl e tlh, R A e
BORER I 245 B AT, YO 7 893~ 1 045 nm Z[H].

Engel %050 4 A< H A 4010 B (A 5 43 A (%) 0 58 MEAT T 0F
Fo FLW B LM TR THEDZHBMBR, HR =
0199, SEC= O 081% o FIV F A R 7EAR I LX) 2
R T T R TN, L R*= 0 55, SEP= 0166% . 1H
TELE3RAT AR B A 90 B 1 3% 2 00 A1 B ) 5 S 30 5 3R AR I 4

JARARRL, HHCRE r= a 93,

Mont es 25029 F 960~ 1 690 nm J% BLyuH A+ LK+
Y F(DM) « RAREE A i CP) LAV MY & B ST) HEAT7E 4k
Mo W PLS SEH ST S A R, H A58 DM(Ry=
® 95, SEP= 112%), CP(R¥= (1 88, SEP= (1 3%), ST(R}
=079, SEP=10%).
s

2001 4, Adamopoulos 25" [ ] Instalab60 Dickey2
John J3 M AT 2 FLIE 28 7= b R IEAT A0 28 Wi o 100 BT BRI
TIELAMUER A STl B S AL T R IR A R
6 AN ICHE SR T MRV LA K B 1 TR TS IR A6 4 TR AR,
RILFTHE ST AL R” #07E o 86 LA, SEC #R7E 005 LA T,

Mandenius %512 291y ] B~ 5L 3T 2040 605 OCRTAR #HE 1
AW RN B R A A IR A O TR L TR K IR R AT M 48
(E 6) o LT 5 104 &8 F AL 3437 808 iy 18 A Sk
A 19 A& @AY ALK L0 O M odel
6500( Fos@NIRSystem, Inc), K3 [FN 400~ 2 500 nm,
FHREIRECH 32 ¥, 2002 4, M andenius! 1 i i 2% I 45 W 2%
A3 AME A A S AT al A . A A T 6 A BT
EfES . ANELAME S (1 402, 1 404, 1 406, 1 408 nm ¥
KA 6 5) LR 576 b N . 2004 45, Mande2
nius 30 [ E 3 7R G0] R ) T R S 248 BA TR 0 18 7 1 R TR
HEAT LR M . L T pH {HAUS R K PRI, (i 5 5k6
A~ PLS Bt 7T A SJRAT 2 A3l i iR 00K B2 . 45 1 6 4~ PLS
HT g pH {H(R>= 00 996, SEP= 0 17), i FR(R>=
a 999, SEP= 4 6) .

Fig 6 Experimental setup for or2line monitoring
of yogurt fermentation

Cozzolino ZE1¥) % N FHIL 21 #h e FiAR 5 2 o6 & & [l 19
AT 21 A W R I R AT AR R I AT PEREAT IR R
J6iE Xl FOSS NIR Systems 6500, i 76 [l 400~ 2 500
nm, Y% KA K 4 Vision software (version 1l 0, FOSS
NIRSystems) o W51 T AR 22 LA RAS [A] (0 B 5 % 1
TRV, o Sl B R BE R R 3 AR B

2 ATLLANEE 7 T EORAFAE [ 1) 8

BARIT LM 0 W BARAEAE LA I A 7= i/ B
LR E I R 42T 10 4F, {H K Z HUd N RAE SER =
FBl AT AE AR I, B ZCIE O kA 77 AR A H R,
AT B TR AE A MURIE ST B AR AE 25 LR JLAN I T 1Y
i 3

(1) RZH0F 5T H R T Al AT MR, W AT IR

=
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Progress in Application of Near Infrared Spectroscopy to Nondestructive
On2line Detection of Products/ Food Quality

SUN Tong, XU HuRrong", YING Y2bin
College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China

Abstract Increasing safety events caused by products/ food quality problems has caught more and more attention, therefore non2
destructive fast detection of products/ food quality becomes necessary. At present, fast detection methods commonly used include
chemical colorimetric method, near infrared spectroscopy ( NIRS) technique, immunoassay method, bid2sensor technique, biomi
croarray method, bioluminescence method, and so on. NIRS technique has found wide application in products/food quality dete@
tion because of its characteristics such as very high speed, no sample preparation, nomdestruction, no pollution, low cost etc.
Many research works have been done on products/food quality detection using NIRS technique both home and abroad, from stat2
ic laboratory investigations to online investigations. In the present paper, basic knowledge of NIRS and its analysis process were
briefly introduced. The applications of NIRS technique in online quality detection and control of fruit, fish, meat, milk, grain,
fermentation of cheese and alcohol etc were reviewed. Finally, the existing problems of NIRS were pointed out and the prospect
of NIRS technique was discussed. In the future, NIRS technique will combine with network technique to realize online update

and upgrade of NIR models. And spectral imaging technique will be the development trend of NIRS technique in the 21st centw2
ry.

Keywords Near infrared spectroscopy; Om2line detection; Products/ food quality
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