At
&
A
5

SR

g LA
CBERN K BRER RE b 2 R
Wk B E.T H 110866)

I:l,J.l 3’
T TP 110866:2. PLRHA A% THEFBE LT BT 110866:3. Mk

£1 A0 e T A A I A B BIF 5 38k e

B A AR

BE. ~#87 NIRGELP AFRAMNEARAGRAARERKELE S &, 52 THASE A NIR
AR MNBARALERBE BEAFASLAURABEARESTARLERFIEGOARTAR RLET
X NIRABABREMNBAAEFTOFREANTE.

L@ e, nAme,ER

MESEKS: TS207.4 XWIREB: A XEHS: 1673—1689(2012)06—0570—05

Advances on Near-Infrared Nondestructive Testing Technology of Apples

GONG Yuan-juan®,

KUANG Li-xue'?,

FENG Xu-giao™ '’

(1. Institute of Food Nutrition. Quality and Safety, Shenyang Agricultural University, Shenyang, 110866 2. College of Engi-

neering. Shenyang Agriculture University. Shenyang. 110866; 3. College of Food Science. Shenyang Agricultural University,

Shenyang, 110866)

Abstract: The review firstly introduce the fundamental principles and experimental date han-

dling methods of NIR spectroscopy. Then the progress of the nondestructive testing application

on apples in the aspects of internal attributes such as sugar degree and acidity and of internal

defect such as browning and diseases were summarized Furthermore, the perspctives of re-

search and application of of near-infrared nondestructive testing technology on apples were pro-

vided.
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1.1 NIR iESRHARFE

NIR BEEKEE N Fa Wt 5P X Z[E
B RE I, IR K VL Bl O 780~2.526 nm, JF L
12 820~3 959 em ™', HNIEM=ERE TR
{2 (i O-H.N-H,C-H.C=C,N=C.0=C,
O=H,N= H) X} 4L 5b & 7= 4 4% 551 #0 & 530 0% UL
NIR T MEARBRFE 5 BN EES 3 F
WEE R, R SIS RRERH 5 A S HE N A
KFRKBYFEAE NIR XKoL, HIE® T4
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A ST 6 3R B L 56 ROk K18 9 B AE NIR # R 0Ok
W CHEFHN T/ERKEER 850~1 050 nm™/,

1.2 NIR RiEHEBELES*
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LA, 78 3 78 IF A5 Y A B o ) B A O 3 R AT T Ak B
KRWEHEZHEBRSMIEERE R IS EEHE
W, HARTALE T AE . BRI S (B
i EEM R NETRSE EIEBEESHAEK
BE PO REA LS  TH R E S M
R B R AL IE (B TR R IE o b B AR v
H—fhatEE HH &S,

X FEHE (2006 )T FE AL T EICEUHRIE .
AT REHE AR U — 1 b B8 DA R % S U U B GE
B 5 —B s B S S SRR RS
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T 45 SR e R A, 45 SR BN AR o U3 — 10 Ak 2R A —
b E G, RIEM X REER A 0. 967, s Ak
% A (2009 4E)070 i 3 PLS 43 B 8 37 % B B 5 6 5
A NIR EFHEE, 5k MSCOEIE £ 0 # 5T i
1E) 1443 Ak 38 (Derivative) , DOSC ( B # IF &2 {5 &
RIE) WAL ik, I GAGREE ) B %K
BEETERERREEAEEO W e
MR AE L B8 r B3 0. 753 5 %) 0. 805, Hijl RS-
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UL R FI 3R R Y 2 M Y B M BB (12,36 %), 35 2

TR EREER NIR LA ER,
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(ZIL&EREIT) . SMRGE A B IF) PCACE K44
) PCRCE MR 4 | 13) . PLS (R & /D — e #5) .
ANN(A TH 2 M%) . TPURIN) F1 SVM (3L # [
BH % AL, MLR #1 SMR ¥ 78 40 #7 B dn B R A
T—ERERERK SRS ER, K S G R %
KyBYMERERERE. PCR M1 PLS M B F
FERAMT 2L IEE S, 7 LUK 48 B 7% B a3
B ATENINBEEER . KBEHLHEK L
BF-r AR, BEERAASH MY TREE
SEIE 5 R, Ktk MLR fl SMR 5. ANN
ATLATRSF T AR S X B AT AT R 0 28 B A dE AR
HHEBMES, LT IR FAR IR, TP M
SVMBi# AR T BE R ETHEHER B
DAz E

TN R B AR (2008 ) T GA K H B
PLS £ IE BB B A fb ik 8, BEE AR B B B A
B ARRESMNEEE BOEEATRE. Zhu %
(2009 41 m Al HLAGR & &M . PLSUR &
INZF’FED)F LS-SVM (R B/ — e X Hrmj & 1) 3
PSR R 7 3, X SE SR MR I 4 B @ S T TN A
U3 % A B 19 FU0 A R 22 AR D R TT T 1
BLER B LSSVM BB & £ % HLA #1
PLS {7, HX RERASEOEMT, RREEMNL K
LI IEREL,
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2.1 RRBPEMBRELTBREVHR
HEEREYEEENRETTER S HEE
AR TR, BT LU B S B RTISHEEE M &
BIFAEE,RHCERGRRSWEERER. &
[ 4}, Davenel et al (1987 &)U Murakami et al
(1994 4E)14 | Bellon-Maurel F1 Vigneau ( 1995
)P Lammertyn et al (2000 4)"  McGlone et
al (2002 ) [¥VH Peirs et al(2005)1"% % A % J5 B
FTEAFBE KA, A A NIR JoH W K
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RS X R B3k 0.92, 7E I P9, X R % (2005
)R A NIR 8 % 4 68 R, I 45 & 64 15 %
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FARTE 10 341 ~5 461 ecm ' iEEE AR THER
B E B B R AIZE 10 341~3 818 em LBV
NEY THRENREER ESBNEMELAEZ
[ AE 6 R B4 B A 0.970,0.906, B X%
(2005 4F) " 4F 1 300~2 100 nm FE K EEA , FIH
NIR 78 Jz 5t 56 1% £ A R 1 3R Bz b 3 S0 5 46
VRN, R BT R SE SR 6 1 BUINOBE BE R, AR IE
FEMMHERBM SECR EfRHERE) 5 X KER
B ' T X W E ) TR 45 SR AR H I, TN R E 1
300~2 100 nm i 4 75 [ P9 JC 48 A6 0 CBPHE B2 460D
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AT NIR B AR X ERAIBEHERY SN
AT 7B BRI T R B A TE 345~1 039
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RIS R 982 LI TR A 5 0 AH S iR 2 A
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8 50 SR LR AR 4 B AL B 8] (R E ATl T3
BHRMEZFERZXARALE  ARBER B IE R
EHEEENARRESKORZEMONERR, @
FHZALER AN B[R] B ) 2 28 Fp ok SR AR A
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BUERAL A 8] 6 A5 R AL 3815 5 68 B XU 88
RE RS CREREAN XA SHEXNE
SRBERL AR NIR 6% e Ry 550 69 5 0, N TR 45 1 T 8
AN M B BERL I BB 8, R K S (2008
AE) TR ST T I AL ARE S TR B R 4 B A RS
RO M), & BLTE SE SR 6% BH TED R BA T A B 2 A I DOk
KBTI 4 DR ROLISIRA R Tk
7 R Y A T RS B B o . X4 TR IR RE SR B R N
Bk BB E B4R 58000 20 % B, 3 A% AT LAY B I8 A
B X 8 B AT AL,

3 NIRRT 4 4 AR R
K N B R =

B TH 28 & MK R E M E G RE
H 2 AN A8 S0 8946 = 16 I J7 B AN TR B A 2
ABESE R R A KR T R, NIR TG0 5%
ABA A P RS AN (TR 5 52 A
M A KSR B 1 R T EL BB 5 7 AN 5 5K RE A A A
Bt RS K SR B Ab 2 o B HTE A K R A o AR
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