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Application of chemometrics methods in fruit and vegetable field

GAO Pan, CHAI Chun-Xiang"

(Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science,
Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: Fruits and vegetables are one of the essential foods for people to enhance nutrition, which are rich in
nutrients such as vitamins, minerals, and dietary fiber. However, there were a series of safety issues in the processing
and storage of fruits and vegetables, such as pesticide residue, loss of nutritional components, quality decline. How to
ensure the food safety and quality of fruits and vegetables had always been the focus of research in the field of fruits
and vegetables. The nutritional and physicochemical indicators of fruits and vegetables were means to evaluate their
quality. But a amount of complex and redundant data was generated through too many indicators, which required
specialized tools to analyze and process. Chemometrics is an effective method for data processing. In recent years, it
has been used in the field of fruits and vegetables. This paper summarized the applications of principal component
analysis, partial least squares, and artificial neural networks in the evaluation of fruit and vegetable quality
differences, pesticide residue detection, physicochemical analysis, preservation effect, and production process
optimization, and discussed the advantages and disadvantages of various methods, which provides references for the
application of chemometrics methods in the field of fruits and vegetables.
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REEFRBFE, EAELTHWEAR. KR
4. T ROk E Y ENEEREZ —, gEERE
NIRRT o, B R A5 R — g, ik
YA D (vitamin D, VD)5 BAGEE A E AL %, %
B2 2 RE 0 100 A [ A W WA, IS o 0l PR R R O T R
FEIRIT AT B Bl R O T A Rk s B, R
A DAY — e e 0 & A B i L, SRR E RN,
BAREBANMR, RZ RIEHEESZ.

Wit 77 1 R 7 ol A R R R N B AR G AR B
Wb s, AT SR T P L TR oK R A T AR, A
BB, BB RSN, Kk, ERRERE
SR, UERELLMIRKFRENES ., RS
HIAE S OB FAAfEAR 2GR B, SRR . i A P R
AR SR IR | SR T R B SR S TR R R,
BRBR T Ll BT R e, TRE—y
SR I I A A AR AL S A, (H X S bR I R B
PR KRR, AP R R 2 AR, fhEET R
25 R AT R AR A TR TR

Azt 22 20 g 70~80 AR A —TT 38 X2
Bl ERAESGEIE . BEE . TPEARES U AR
Pl B o O Bl A A A 0 %, AT AR ECE
PTG RSB, B S A B 43 B R dn ] A R R
AR B — R SR, AR R T LR
TR SCEE, 24 S A . A ST Ie B, R 4R
FE AR E HA5 BL, OA A DX — SR A 23T B -
b 2% 3t & 2= 7 43 4% 3 43 43 BT (principal  component
analysis, PCA). EJ55Hr(cluster analysis, CA)ZEA E M
A, A fse/N 3 (partial least squares, PLS). A TfHZ W
% (artificial neural network, ANN) X 37 #F ] & #l (support
vector machine, SVM)ZE ()& B HNM X te 58 5is oA
T FAER G SRR G VR . 7 MBI R ST A TPAG 55 1 1Y)
o %, A W55 F) B R e b 0] S a0 0 e it ) ik
TR R 4y, SRE e g . B8 . SRR
PCA 50, CA, XTSRS A4 b A0 2e 42 ity )
AT 5% 35 30 3 XA (6] 7 MR R %) SRR AR M R AR A T 4
BraRAE, 256 ik, B aeg X Rk ok
VRTINS R, I S ESR B A r seE  B,
SRR IERE R R SRR A S T B A5 1, 5 5 RER
P BRI AR S, o R VR BR T A R A T AL AR LR
22 e AR

ASCFENF PCA PLS J2 ANN 785155 i B 22 A7 |
RGN T ARy T R AT
BES, THE T ARk RS, R T =i m s ik
D FRAE AL ST A AE B R, X AR R & TRk T R

LS A SR U ) S B 3R 2%
1 ERSOH

PCA ¥4 br i1k D ax S48 bn ) —Fh G it 43
Mo i, AT fA7 2P S BRAR ) [ g 22 S04 Ll A
AT LA FRE S B A, /B s e R T gE 2
S SR AR AT L, T A o 5 D AR e = [ R Sk A
BHFR, ARy ORI SE R R P R
BRESEE R, TUREEZMEES, FH PCA BE4E5HT
A DA/ GRS R, AT BE A SRR SRR B,
1.1 REGRFRENFBIRA

SR S AN B AR AR AL AR PV T . AT R Y
(soluble solids content, SSC) & 4k K C (vitamin C, VC) &
HAFE IR TR AAIE . Bt R ESEIMIIE R, X
SEFRFRAT I A AT, 77 AR RAEEE, T PCA JEAL R 4L
P2 —. PCA E—M LN R R T, XM
RPN, L& MM R L LR A
b BT

NTRHASEU T GE T 30 ANER AR R B A . IR L
FURERR L6517 TPRfbAE 4R, I PCA XX se Ak Ha bRk
bR, PR 6 A F A, BT ZETIREN 83.56%, X 6
A BTSSRI SE S S Rl 5 T 25 R s A o AR
F, e TR R R G E s AE S, Eateli PCA 1340 KEl,
BRI PCy. PCs 13- 1& R, IR FLAE . R BB N 1 A ]
BISES AT BIAESE — L PUIX ), B HLE B35 TR R X
Vi), AN Tt JOR ) S SR DX A0 R o R IR Al S S 5 T 11 A
WA AL FP Y 23 AN T8RS, ) PCA $RIUT S A s, i
T SRR SRR . BT L, PCA W] R AT AR
B b BT AR AL S 7, R TR O . 3
RLENNE T 14 DNERFAHIIKSY . HLZWE B EIK Sy
TR 7 WHRER, XEE SRR AT A R R R, R
A PCA LI F8AR, $RIHR 2 A5, F R A2
X 2 A EA R T B B IR AT, =
RITHZTIRREN 67.11%, [T &4k R EUR 15 5,
GEERRM, 1, 2.0 3F LRIy . MEHE . JILIR G R
FL BKEAL. EEEENE, ERER TR, R
) 22 46 b e i ad o B B E S M il F2, A B FIX
SREAR ) 22 AR B AR AR & B R, RECEN A A
IR, DTS A3 S HER R
1.2 RERAGZERNA A

A LTAE R G R B P E R R EER, HET
PRETARETE R BRI, A T4 (W EEAE . W5
JHic S5 )8R R AR SR L3R H, f T AIRMEERR . HA, & WL SRE
AR BN ITE AR, HAiE b aig R S R i
ARZGHR R N ) 12 o (B IRAE T R B A 25 5% B
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R 2o R ey A R R, B b L R, PCA 2
X — ) R 5 9 2 — o AR SR, PCA KSR, REXTAT
SR BB TRRAT, A DAk 2 5% BR R oL 2 v 1) T4,
B Ry PRHRS I 43 BT 4R A48 B e A 28 ) Ak BT

IR T — 25 OV ST 21 06 3 SOXH A G MG 245 B 4 3
SRR TEIRG, WO SR TR PR R SRR 2 S R AL
R, XSRS AEA G B 2, SRR
(50 BT S i 2 RAE, G & b S AL B, 3
it PCA BE4E, $RIHAEM5r, R 2 5THkE R 85%,
2 PCA HERY A 3 43 3 Ao 1 2 B, 35X PR AS 32 o0 7
1350~1500 nm i BEAbAG B 2 (0 RRAE I, ] LLE B A 2 &
TR FEAN TR I, R L RO ) K SR 2 A (X
gy ik, (HORBER: R 6 IR A B S8 S SR s AL X 4 I
S AR IR AR 204 s e g e R R E
APl R W A R TR TR e, 0 3% R ) ) R A
9 1:20. 1:100. 1:500, U 4E 75 7517 3R 180 2 fide o Mo Mg 248 255 TAT 51
FEIEAS B REREE . Tk E B MRG58 &
AIEEE K, BEGE Tt R 2y, #ar PCA S5
Pt RIS LG B TR A, $RE 4 A ERUTEIR, B
TFBTHRRIE 95%, S5H L BN, 7 2 A1 1 B I A 24 ) vk
S 1:20, 1:100 FRBIZEIN 100%.

FESER | B T AA 2 iR BRI, FRAS A
AREGE, JEEEE o b P FTES, 1 PCA &l
Tz BBERE A )7 3 (H PCA SRR R4k 7 =0 o 4 %)
— PP R B AR 2 5% B B AT AR PR, A TR K 3SR
BUBIFOK LTI 25 5% FE I, PCA B R 2k ) 10 AN Fife
i, HAEX A A K SR Rl AR KSR R 2 5 77
TER TR B 05 BRI .

1.3 REBERENRBONA

RBEMRZ, BEEZMEFRBIY, MREHERGER
5 PR AR B, KA S, BRAR T SREE B SR A
M E, T EE E PRy SR S R AR R . SRR AR
i 485 TR A9 3R 28 AR B i 28 4 I M S HERILSE B 3,
Ll i PR bR AL B HR AR RE IR S TR A, X R AR
DU B, 7 A 0 D 5 SRR R, AN 5 o SR (R B A R
HEFTPPAN o R PCA 33X — B b BT H AT SR 85 11 22 5l ot 4
PRiEA TR R A, W R ER Al B e B, B
1303 H0 52 B M RO .

DR fr (B AS e TSR + PO WA 4
4 Fipdet 5 SO RS SR TAG IR, I GE AR VC Fml
MRS RS 10 NMERR, i PCA Xk #e i fif i 7 b 1
EFRAEPRBIR I TR B, SR 2 A ERSY, BRTTER
ik 90.001%, LZEHEN - BHEIR + PO WA [
LA MR AE, PREEICRIETE 50%. [FIRE, TREmPess)
K PCA X 4 8l [ &S R4S 5 A A7y i A A e SR b A 7
3R, KB PE20 RS IRASTE I T A) 51 R ORr 1y fef

A T o T LRI P PCA RE S BN % S A b 508 o e 4,
SCRBTH BRI B T i U AR B, A R ff 5 A 2
BRI REESE . T PR g R SRR A AR
PAN IR A AL SR, e R Bt . PRI | AR
Tk SR AT 21 MRS, X 21 DI bR BT
7= A B B A, A HT Rl R A A, T AN R A T L
Trab¥g . @it PCA FEAEAb PR, $RHC 3 sy, Rits
HkRIK 87.67%, Hh AL EAT | PRIRHR | PR K
I LTFE VR R &5 S PR, RENS R MRE A T A T8
FRE R, S5 R I IO AR LE A8 o e 1
A ) 7% O, + 4% CO,.

RGBT R S s SR
GOLFTREINE B 240, WER ZER, LLAEIXT B
B ETZEA N SR, 0 2 M8 PR B8 TC LR B B
TR AR, T K 1 e s A e ) A1 B A
PCA XA R4t Jr B A BRSO . SR BERk 25k
BRI S SR B R O Y R FH b, 1T UM AR 22 BAE AR A rh
f AT A R, D B A FR A TSR, AR TR A
. B PCA 2 24 Tabrfidis &t 8558, etk /%
TUAEEAHERR RS, IR S B KB 5 B, FEAREM
RIFHRAE BT M 1H B .

2 fwEw/NZIRE

PLS 2 —Fl AR | EATH b5 B M40 Hr S S A
A Z T BERGE T ik . PLS 5 PCA iz R
eI, B REE R M AR B A AL FR AR B e AL Dy D B
BHRFHMIER T8, {H5 PCA ML, PLS BERSAER
BRAR VR AT Z B AR SCHE M 25 I ARAR, FEX AR FZE5)
SRBREEARDEAT 402, T PCA TE SR B o T PEAN 18 b ) 075 35 T
TR FEEA T2, ANE T X A AN [ 2 S A SR g R AR 201
21 IR B

ST R T 2 R R BT T PR TG AR A ) 1)
K, OGIERRYE 2 N TR S B . SRR ]
HEFIURE NI AEE, Bl FRENMR S . HHEH
A, ARBUG RIS B & A KB, BB /i i
A2, T PLS FEEHRAL S4By T EA MAROL S, &
5 L FH F SR 5 SRR P B R e e

A URAEPTORAE 1000~2400 nm 3[Rl P 420t 3 2R 11
WLHMETE, MIE SSC. MR ER, TR EN
I TS B (5 BRI R, BT PLS & A543 TR AR 7Y,
TN 4EAH 2 R $ (correlation coefficient of prediction set, Rp)
A 0.8962. T J5 AR 1222 (root mean square error of
prediction set, RMSEP)y 0.0434, SZBISEIR H 8 i i il 25
G [FIRE, LIPS A3, SRAE 500~1010 nm 78 [
PA ARG L I 3% 0 24 5 14 AT DL /30 21 A e L, AR P SR SE B
. SSC. BEESFMELE G RIRAR, s PLS B,
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BEEIfY) R>. RMSEP 2 08212, 38.9, SZ¥il 1 IF-je 4 7~
TR AT . LT I, PLS R LTAMGRED S5 4, 0T
R BEFMETERATI . B AT LAR 2 R Sk
ERIEZ AP IEA R, WHE PLS SR B AR, (&
IR T AT B AT R A B0 5 A 0 B i, ST AR
BRI . SIS PR DEHE Y N REL MG
TERE, WE SSC. KA ErE AL HR AL, X g EE
FIACAE bR 0777 A B P 2, Bdis sk, il PLS
P T A 55 A TR R AT, AT R A A A B AR, 45
REDHFE N SSC, KA & h R 43514 0.8236. 0.8740,
BRI R HERR Kl 94.44%, AT WL PLS VE A 1T HIE
e U H, M PLS MU IH S MKk &E ., 2R
BEO HAT B A TR, 1 SSC TN R #5622 . (H
BRI, PLS R R R A, 1 TR Ay
TUAS A KON 2 2 5 i R TR T ) v v AR 1, e DU
AR R 15 i — A Ak i 3
2.2 RERKRARBENA A

T A3 AT I B, N FH G B AR SR B Ak 2
5% BR A ARSI A AT, AEASR is o AT — 2 1))
PP ¥ PLS SoGisbra &, XHEREAR 2558 it sUE
TR, HE ST AR E W] AT A TR TR B A B
o SEG MR 2 (A0 €55 ) 1 PCA #HLL, PLS A
DABR At — AN AT SR 5 o TROIAS 32 [l D AR

IR S 4 PO 5 1 TS ML B A AR 24 % B R, R R
AT 58 P 2 T B R R A AN RV B R IR TR i 1 P25 5
WAL E 454 PLS. PCA YOGS EMAEHR ML, PHIF &
R A 24 MBS ARG U PRl 0.1 pg/g, Ah% PLS THRINAS Ay
FEIEART R A5 1 EAE 77 MR 1% 2 (root mean square error, RMSE)
4 0.9987.0.182, KiFAEE! R FGiFHE RMSE 4 0.9968.0.292,
H4E GB 2763—2016 b Z & EFRME B P R RER
BRI AL ) AT IR2E HH  5 FE PR AN 0.5 mg/kglY, 1 PG IR
A AR A 24 B R ARG HE BRAIC T 0.5 mg/kg, I TS
TR 2 VG JIK e R I 8 A 245 3 B R Fry R, HA SR
M AR . 250 NE A PLS #ESr T 4 R TH Pb
JGE & B M iEOEE S 5Ot (laser-induced  breakdown
spectroscopy, LIBS)FilAE Y, 45 BoR, i 13 & FH .
B AL B AL B A PLS 22 R A TR BEAT S50 i 5 4% 28
W Pb B, BEEIAY R, RMSEP Jy 0.9963, 11.5, AU
PLS REFIN Ch4 2 rh Pb R2G5RFE, FAYERY PLS Fijlf
RS = o

PR SRS 2SR AT A, B T 1
ZER, WAL B SIT EERN, R, 5
B S SRR G SR A T A S O AL BE . H AT, PLS 78R8
A ZTER BRI A R F P, 5 NS R A RE S AL IE 4
e 1 % A FN AR UREAR BT A B B AEfE . (AR S A2,
B R BVIRAGE D, PLS KZ RELSH 12y

5% B e T T3
23 RERSESENHPHKA

BER KAy | SSC F i A AL A3 M T BARSEAL S 52
IO A ARG 7 s, PRI IS 75 X R A A T — 2R 51 AL B,
AT FE B, O H AR R s . T PLS 7ESR B
B A s R L A0 JEAR, AT LA e A B R B
BB, MR PR B SRR REAR R R . T REA
. BRI B .

GIOVANELLI 2554 ] PLS %+ 13 4 h SSC 7 it
PR SRR AR (1) 4% IE AR fE f 22 (root mean square error
for calibration, RMSEC) 1 3¢ X % 3iF ¥J J5 2% (root mean
square error of cross validation, RMSECV)#J-} 0.40 °Brix.,
XEEREUE I T Z AR A TN AE g, HAEREDE T ScEk b
TR 45 Rl SR B HA BRI, bz e PO f s i
AR R A B AE SR OGS A, e KA R, BIA
PLS 7 /K43 & B TR A, 325 19 R? 2 0.9653 .RMSE
0134, it K-fe SR Ak U ah S & B ) A 28K 4y
B S AR T AE R AR N 100%. [AIFE, 6% gt
RAE T M 550~1000 nm AR ERE(E B, HIEE# pH A4
T PLS TINBLHS, BIAITRIMAERT R 24 0.7925. RMSE
0.0706, SEHL T FHHERR BE A 43 BT o B TICER IS R T8 St
FeiBEdE . YA R R M s R B 4R,
W B2 18] AT B M G, KA TUAY S B THbig Ak
LAV N ER-A B Sy @ I B ey i Sl (NERA N A=
Jn. PLS R —FhRE4E T B, Bets b 24 oS Eds |
AR e, D/ DB 4 AR BR, Z5BR5 aT g R
KA B o AL T AR, 3 T HRRE .
{H PLS R/ B P ofe s a7 AR T SR % 1 40 5 B, i
TG HE A A E R A) S A, T TR T
TR (UK 43 1) B AR

3 AIHEZMLE

ANN &3 F A 58 fil i 2 SO BLRLTT & 1 —Fh B
Rhaf P ) FRAR R AR Y MR LA BV B | TG
B A IE N A A A R R ) A% 4 2 I 45
(backpropagation algorithm, BP)J& L Fds ) 12 [ #2845
B 22—, LA SR X R MR A S B AT IR T AL 2,
BARGRM B R AE B8 BGE R 7. EAEE, ANN 7EE N
SMRBUSST 30T . AR 25k B T S R TR L A
HHA B, BT &R T ER.

3.1 RIEMS SN A

TFFTRAE, T % B 3 A o4 B AR A SR8 A
3o TR RN Tz, AR R A R AR i
AR —KMERE, ™8 52 ma R AT (4328 B0 % . ANN ARy
—Bhg 4 | AT H BRI AL BRI B 0 TR 4 R 1
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FR T, R AR S B ANN $i
DURSTRY, TR R, AR TR, RE A% SE I S AL A A
M T .

o g SOV 2 LR 2T S SR 5 T FHAAE 1)
S5 1 AT B R, 2 bw i IE S AR & 4F 36 (standard
normal variate, SNV)ACFRJE UG I SPGIE S, FEFE B E
N T AIA S VL T R AR AR 0, SRR A& i R RRAE AR F A
T AS R, MRV R S, 4l R BO T
ARB AR RIZEEH 0 Z A M1 708k, Sk SEBLITF FHAL
HUBEEE BP #s N 48 TOAERY 2 55, A R, R, N
0.92, 0.91, RMSEC. RMSEP } 0.55%. 0.56%, &5 ExR
BP #2245 MR LA B (i O MR R . L Ab, sk gl
DISPESL L5 28 R 24 45 30 A AR ik e Xt 4, M SSC.
TOKE L B RERE TR, KRB &K EE | SSC,
W N EEAE R, SR 2, N BP A&
L8 UMY . SRS, A DRAT A TN 7 25 5L 15 S Rt SR
AT AL, S5 R BN, T B R A S 3 AH X R 25
1.11%, R* 2 0.968, FHTIZARHAT 45 e (oS B Al gt . (H
I P Ao 25 X 205 R A ) B AR AR A 8 el SR AR T e TR A A8
B, FEXHAIRES R AT, S T A A
3.2 RERAKBERMNARA

A B 3my . 2oi . SO, 2GR A
EESBZERE IR . ARG 2 5% 5 R i F
FH, BTSRRI T Z R AR, A g R
TRk o A ARG 2%, NG A R BUBLAST I SR 5% e
sk EW A IS R B EAR A A 2555 5, (HX
Pl ik TR T AL S SR, TR DI SR B R A
FAER TR, LR RATE® Wik, s AR
T—F3EF ANN BRBEA LG58 BB R ik, il G
B FEA BRI, FEAFCEAS TR T i 22 i SR i 1
T

JE AR IR S M AR A 2R B S L, A2
AEXT A>T . R FEKEL R pH SF A SEL, TENE
VB3 3wk Tk 2 T PUN A g N e Lk
TUIBEMR . A P 28 L P ok R R DS s A 245 5% B R D
BRI SR, Kt BP I I 28 AT S ARG b JBUNE e 3% B it
ATTR, T B0 S e e 24k B 1) Sl {55 0 1 %) R % 5
720 0.92%~18.93%, 4ixtiR724 0.001~0.153 mg/kg, R* A
0.96205 ., S & R A W S B R AR R, ORAE
T AR IRE S LT AN RS A, AN R B A FE 5 %
PCA 21 3 N TR EFRRER R, DU ASEL,
A TR RALER B ol th S48, R TG 3 R AR B AR [+
FRZEEH 0 Z A W28 AT YNGR, BT 7500 AR SR AR 24 5% B 19
BP FZR ) BRI R IIZ5i5%2% MSE 4 0.9711. 0.0153,
P IR E] 96%,

TSI AR L L e 22 O 25 AR 5 GO I | SRR 2
BREAAS Gk, I HA AR T R gexd Rsk F iR 25k i
SR B TR B, BAEE ANN N R R B A 2558 B
TR AT (2 ANN ZEAR SR SR AT, 255 gL
PR BG4 . R, 7ERBIAR 25 5R B A b, ST
T B AT AR e AL B, B IR B T B LS, PR e
MRS
3.3 RIEFRIZNTNE T ZMUHEH

TR S Ao D SRS AR A R A i 18— R AR R
26 7 RO SR Ab S T R R P R R AL R,
A BT m TSGR, R A BT R (H TR
W, WAL MR R, AR R TR T2
TRAGHT T ER SRS EY, B SRR AR
WA A ML R R, AR 2 AAEAS TR TR 4 F
TFHEENT T ANN 5 BP SOABEAY, JZA8 8 vz g TR T
PR AT,

SUN % ORI fih 25 [0 45 A0 1) 35 FHPE, 1A %
WEFPRF R (low field nuclear magnetic resonance, LF-NMR)
Kl b | B ARASATY LENMR 55, 2t
B AR A YR K o0& B PO RY, 25581, T &K
RPN R 35 HA 51 R? Al RMSE ., {H H— L5 (1
R*. RMSE {EFIRAWHF, FIRG RS BREIET
BP-ANN il B 70 iy e R Mg . S AL, TRA PRl Y
BP-ANN R HAVFZ00 R, W HIFERT ., AT IR
TZMEE R ISR T, B AT 0, LF-NMR 5 #1289
Hahty, MAMIRAFEA BP-ANN FERHA R 47955
P BHAGYA %P WIS IR | bk ohae | FLZs it
KA AR R, G5 AR, ANN 1D —Fasts 1
R AL BT, BR VA T O SR B A TR R Y
TEBE, IR N 450 W, E55H 9 kPa, KRR
JEH 1.35% 7] LUE i ANN 7E X R0 T 2007 i A
FEAFTINGE 1, Rets 3R R EdE, S8R ILm T
BB, RN TR TR B 2% . Bl TRER
FRIMH G5, ANN BEBGEAEHA], T2 AR 36 2R 1) & 14
PR ANN S5 ASE Y BEA T AN [R5 i 5

4 HitbFHEFHEERKRIUBAINA

CA JEim i TH3AE ah (5] A RR PRI R, AR A Al A B0
BEATOMA, M R B SR AL, i
SR R — AR R, IR IR CA
XEAFHIX A 26 ALLCHRBRE b B PRt b, A8l
LT BRI bt S 22 5 0000 3 2. TR, sl
ZRAFPOR T CA X 29 3.0 it B IR BMEAR HEA 740 HT, 45
REIR, CAER—FhfE A0 208l TR, Koo 34
JERE, SRR HLRAE PTEE, IO S0 SRl PR SR AL
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AfEE. AT CA REXTEURAIEAT L, Whrfk . S0
ai PR REAE i AR LR B2 202, S EDULML A ) SR A i —
KA BYFHLE

¢ ) &l (support vector machine, SVM)J&—FiH
R Ar 2 S BN EE, W& G /A ARt R s
B, Sy 2k RE M A IR IR TR SR D8
JE 4 AR RV A -0 21 A0 AR R SR I 1 1 A 10
EEGE, St S R EEE R R E 2, £ Savitzky-Golay
BRI RE A SVM BRI SEBIERESE S I b
JT RS HETTIN, ASERY TNERR Rl 94.59%. AL SVM
TR R G G BT (BTEMERE S BT R, R
R B — 1 SVM SRS, fE7E — € B9 R B o 764 J5 I FFE

W, AR B ROL IS B AT M- LA ) S 2 R A
TS5 A, Sl IR HAEAR B PE AN S B R I 0 T AN [R5
A EE ORI B, 07508t — R A, is A7 AR
flt IR R

5 ARUFHEFHENER

e 15 REAR LR AR, AR, AT HARE ] &2 2%
B A TR AR B, X SRBE T T . REEAR 25,
RN ESNC e S e gy pr N b1 S BN
i 2B AR AR bR 5 S B 23 5 5 BT 3R I e
BB b R EEAE . R AR T R
AT IR Rk A

Fz1 TRKEHEZFHFAHMRS

Table 1 Advantages and disadvantages of different chemometrics methods

T L B
PCA O 57 FE A 22 5P 5 AT RAE A KRR
PLS A R e TR RS, TR PRI R e
ANN TSP, BORRLA AT, TARALPE IR 2Rk I TSR 1
ca WILIETE, 2GR ORI DL BT AL, e HOR R B R
SVM SRR RIZ LIRSk ST AT BURIF %R, SVM BUTE 4075 2 KRR T

PCA W IEBRIFH 8 bR 2 (B A A G2 M, ek /D46 A ik
P AR, BRREFF XA REEAR S . CA AT LK B
ZH faifk, oF OO ML ) A BO0E A B B — R R RRAE, HL
CA AT LIAE g HAh B () FoUA B A R, S 80 f # el LA
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