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# E: BN WEEOEE S5 (laser induced fluorescence, LIF)E A 464 F i fil] 25 55 % B, (aflatoxin By,
AFB) AT, @ PERUE ST AEAE i AFB . a3k BRI ARIREB IS e b, & LIF RYCREN
HHiE, TG M T B S T K TS A S RS Ry ks YeAe 2R e ), R A R BN
e [m1H (partial least squares regression, PLSR)FI BP #f1 42 [ 4% (BP neural networks, BPNN)# 47 g Wil . i
e B I8 I F AR AE (competitive adaptive reweighted sampling, CARS)HEBURHEIR A, AF9% HXJ & Al
BN, &R X Tl HdE, Ltk Ry 4 m =L [support vector machine with linear
kernel function, SVM(Linear) 37 0] BB SCR 5 A, T IE 425 100.00%. PLSR F1 BPNN YJ3RAG4547 (1)
TR, FIA TR 2 (residual predictive deviation, RPD)>3.0, ¥ HiBR(limit of detection, LOD)<20 ng/kg;
TR YGRS BE, SVM(Linear) e P340 3 B0 1E 5713 93.94%, F1 (B} 0.94, Zid# T AR (receiver operating
characteristic curve, ROC)HH £k T 11 #(area under the curve, AUC) A 0.989, 57 (1) PLSR # M REME T AR AR B
AEP A PR E BALEL, RPD O 3.36, LOD i 14.76 ug/kg. £ LIF HORKMIELE () AFB, fi bR, &
P8 TR Y MR P A, B — AT
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Methods Different concentration gradients of contaminated peanuts were prepared, fluorescence spectra were

collected by the LIF system, and the spectral data structure was analyzed after smoothing. Qualitative discrimination
of contaminated peanuts based on full wavelength spectroscopy using five different modeling approaches, Partial
least squares regression (PLSR) and BP neural networks (BPNN) were used for quantitative prediction. Feature
wavelengths were extracted by competitive adaptive reweighted sampling (CARS) to investigate its effect on
qualitative and quantitative prediction. Results For full wavelength spectral data, the discriminant model built by
support vector machine with linear kernel function [SVM(Linear)] was the most effective, with a 100.00% correct
prediction rate, and both PLSR and BPNN obtained better quantitative prediction results, the residual predictive
deviation (RPD) was>3.0 and the limit of detection (LOD) was<20 pg/kg; for the feature spectral data, the
SVM(Linear) qualitative discriminant predicted 93.94% correctly, F; value was 0.94 and the area under the curve
(AUC) of receiver operating characteristic curve (ROC) was 0.989. The performance of the established PLSR model

was better than the two quantitative models without extracting the characteristic wavelengths, the RPD was 3.36 and the

LOD was 14.76 ng/kg. Conclusion The detection of AFB; in peanut by LIF technique is simple and rapid, and the

qualitative and quantitative prediction model has good accuracy, which has certain feasibility.
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104 TR R SRR, e TR T
s KL AREUTIE . RISz A HEEK
A ERAR 4 4 (Food and Agricultural Organization, FAO)%X
PSR o, 2022 FIEAEAE BN 1838.05 75 t, i
RSP, JEA A B EENE AT, BRI Mg 25
FE, BN T BRI BRI, Ak, I fEfl
Y R U e Sl RS B e e PN RS b O A
CICLAFEOR AT IS T 5 . i S S, ok s 2 5
BUM5, TR, A7 PREE A il e 1 25 5 i )),
T 5 2 FE M BT R EY . #1552 (aflatoxins)
& B 7 25 (Aspergillus flavus) . 2% 2E ] 25 (Aspergillus
parasiticus) 2, 5 W i 75 (Aspergillus nomius) ;™ A A AR AL
W, 2 &R R T PR A AP | E SR B
Ko R RE L T ERRAR, AR AR E R ARl
HuiC &g B &M BT RZATAEWAH 20 F, Howi
EiE % B, (aflatoxin B,, AFB))J&f FEA—Fh, ©XF AN
YR L BAGRPNBE AR, RSB ERE
18 tepst® Wk E B SEFSE ML (International Agency for
Research on Cancer, IARC)IAE NIZEEUREY, it & HHE
B AFB, 154, R MR Al AFB, 15 44/
BRI (RS ERZE L 152S), RS ARSI,
TG E SR TR e 4, TR AFB, X AKINEE,
A E XA RGP AFB, (&S T T 4% 1
W SREP, FRETE GB 2761—2017 (&4 H % hr
W ERPEEERRE) PE, A AR+ AFB,
BRI 20 pg/kg.

HRrt 2Rk A TR0 AFB,, f&Zgekeil Jy ik 3

B AR E RN G prk S R
XL BRA EIEE @O, BRI, &
BRI T TA], #F S AL A B IR, M LLSC I A
R IFELAGIN T 25 Fh G2 RO LB PR FI A L AR ) 1Y
W32 B2 50, TEAR ™ b b SRR A3 A 5 TSR T
RLAF IR, e i 3 il 2 2 AR O 1, FH A6
FHARF RIS . sk . 2Ot . Prg otk .
HLERGE . 2GR EIE RS . DO o iy
—Fh, FHEESREBIEMAZER. @R G ="
AR L LG IR S | BRGSO B U,
KRNI IR FRVE 075 §: 9% i (laser induced fluorescence,
LIF)i%, 95 A2 22 07 ik 4 B 00 2= i i s,
A AR IE P ARAE AR . RIRA SN AFB, 915
Ye, CHEN U 375 nm & 19 LIF RGR DA b
M I, 255 Bos 5 AFB, AHSE A LIF SG% 78 4 5 43
FNENE A3 HT rh B RAF R BIERE B, 4 Fhb REAEAE Th i
EWDIERR 98%FE 100%, EBHMER (true positive rate,
TPR)H 96%Z 100%, H.FAPEZ (true negative rate, TNR)H
100%, Pe5E 28 (coefficient of determination, r?)y 0.97 &
0.99. SMEESTERS %R FIHOEFFIXUEF LIF REEIE
1 XM FE(AFB,<0.8 pg/kg)FIT54E(AFB>70 pg/kg) £k,
BERTANI 2B F 4 X0 &, TR ECh
A% ) Ak 2R B S 5 10] B ML [support vector machine with RBF
kernelfunction, SVM(RBF)JHI5#84% T {5 YA A3,
Kol B E I E R 6.4 pg/kg BFEMRIET] 94%, WU 21
FIF LIF R4, 456 SVM XA [E] AP Li5 4L i 70 Sk
10026, IEHIHIE 92.3%~100%, FF HXHR A & Fl i 2325
IERfAF 3K 98.4%.

JRAE LIF $R AR AR bt Al AFB, Jy T A 71
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M, AEAERS DN AR AT T 78 22 Bk AR LA Y 12k
BEay AR LB A TR AR IRER, RIS
BR AFB, 15 5L FFAL I SE 1 4 19 B AR S AR, A6
HBRE R, I HLLUREATS Qe BL 8 bR, B2 X5 SRR
A QAR RE JT o AN, A MIBESE 2 AR R E M
Jrh, Xt R AT TR

BEXERL B, AWFSEEs 5 2 M a5 ik Aad
BAEA: LIF YEE, EMEME R M R /e A FP Y AFB,, JF
RE LIF BRI AFB, {5 Qe AEA A nT A58, LUSEBIXTAE
Az AFB 8 PR E SR, A LIF BOR 1 E— 20 & 4 it
2%,

1 MR5ERE

1.1 #R5ERF

AEAEFE S T8 5 S AR 7 O, AEAE SR IR E
17, FEH %R .

AFB, Bl b (Z0EE =98%, iR M- 2E MRk A BR A
al); G W RS, EEBR AR, LR, [
2 E R AR A A AD; BRR(E g, BT T iRAA
RS H]); CNW 280 AR A Bt A0 (1 V2 S 50 B
AR ), S5 FK S B Atk
12 UFE5EE

WatersH-Class/Xevo TQ-S # i SRR (033 - = 5 U A%
FEHIPE AL (36 B IR R R A BR A FD); TG16-WS /24
o R O LA R A L 30 = AR TT R A 1l ); NMSG-12
ZEIRA @M ETFRIFE A RA ) 0.22 um JEJEIE
JIEE (35 [ B R 28 7] ); PRACTUM224-1CN L 45 B K F Ok
£ 0.1 mg, ZEFZHRLAUERA AT BRA | ),

1.3 XWFFE
1.3.1 Habl&

AHIFFE LR 2022 4B R A X 52, 22 i SO
03t = T PORAT K R G, KA AFB, . A
A F IR T 4°CHER . 11 SRS Y BRE S 7E B R A K ad
PO R 2| S PR AR (AR Ak, A 2 RN
0 BECILTREEM | PR AB G R AL R
B 1T 2Z 2% 2 R 152 m . e B R
TR it AU TA, B I 2 7 B A A 2R A 19 R o R AR
WFFE R TN AFB, WS E A R 2%, #il&E
TG YR AL A RIS Y AR AR, AT B AR TS YRR,
SR AR i 5 ELAT AT s vk AT A M, RE 8 O o )
LRI 53 8 i 25 25 = 15 .

MG % AFB ARUESHTITE 10000 pg/kg ARt Bk
WL, P ERROICE F-20°CHEs e . BEALEIC 120 RifbA:,
Iy 6 A 20 MMERZ CIAIREA, JEA B E AN

1.2029 g. fEAEA RO B MUIFARIC(Z92 3 mm Y [5]
JEFRic), Ehricb RENEFEH. r XS R
KIMULI %07k, F 8B RR BE 5 0.6015
1.2029. 2.4058. 3.6087. 6.0145 pg/mL, i HE5 5iHL
10 L AN (] B A0 B 1 "L VR0 IINTE 28 VAR A AR I L
B, ARG YOKFEHR 5,10, 20, 30, 50 pe/kg FIAEAREAR,
BATSYAKCPIIAEEA 20 A4S, T4 20 A58 FAEAE LR
10 pL AR R BEAEAR
132 Aeirteon R R EBIE

SR AR T3 N R R TR, RN SRR
pn T EERIUE . B TANIR P A AR, BRI
AT IRREAE Z, DUSOGIE R RE S HR Y
R RE, PR R INFR TR T 12 RIS & BR
HURR R RE SR, R ORR R B b IF S Rk A6 A Y, ik
ABLER, EEOEPINA 4 mL ZME-K-BREBW
(V1:V5:V;5=80:19:1), #7375 2 min JailE T 4°COKFE - 15 min
Jag . W24 mL BB TRA 0.4 g 43l A A BORRL
7 mL .04, 10000 t/min .0 2 min, K | mL F3
WE L 0.22 pm A PLIEMREIE 2R, SR ASMRE E
AFB, H &8 .
133 KiERE

AR T ABIMBEOCHE YO R B LR E B 5
L R K R 375 nm, Hi RN 25 mW, ASHER
SHEMum I A 60°, FE R MECEGCH N HE 5 mm
HIIRITE AT LA 58 i R A b 32 15 e X3, 6 PR [RI A 25 1
20, XTRRAFNTG YA, B BRAE A RN IC A BRI
i, NIEAERMIEES—, T ERbA RER "4
WUNESNBUE G BIEA, WIRERIFMONE, 1ERESR
b Y MU AR A IR, CRAESETERT, MR ET
M |, 96t OceanView B RES T, REN
Fil 400~900 nm, FUFHFFIBEE 1000 ms, 51K
BN 2, BAFEACREE 3 YOG, BRI RZOGIEH 3
YOLIE IR R, B REL R TR E DT,

i FHBEHLAI AR (random  sampling, RS)$IE 2:1 My L
1K B8 4R 01 43 A I SR AR AR AR -
14 HIEALIE

K F UnscramblerX 10.4 F Matlab2023a X 2R 42 21| {1 5¢
e EE A AL R . 32 4343 (principal component analysis,
PCA). FEARI 43 Fl i £ /N —-3f¢ [ I (partial least squares
regression, PLSR)TM|7E UnscramblerX 10.4 #K{4:PuEfT,
2R3 5] 43 #r (linear discriminate analysis, LDA) ., K-iT 485
7:(K-nearest neighbor, KNN), SVM #l BP #1Z: %% (BP
neural networks, BPNN)FI#E R BEA | S HH0 10 DL RFAE 42
HUAETE Matlab2023a B4R AL I (57 1A SUERHIE Jy VAT
T B AUE AR AT IS UE, 0 P AN R S AT
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I FH 243 25 IE 46 28 (correct classification rate, CCR) . {i FH
K (false positive rate, FPR)., fB[H:# (false negative rate,
FNR) . R 5 14 815 8 REL(F, ()T R 32 33 AR
{iE(receiver operating characteristic curve, ROC)HH £k T 1 F
(area under the curve, AUC)PN @ PERERISEATIEAS: FIH
REEAEVE ZH(RY) . BEIE REUR D). KIE&EH)r
HR 1R 22 (root mean squared error of calibration set, RMSEC) .
TN AE 4 )5 #i% 2 (root mean squared error of prediction set,
RMSEP) . U AR fi 22 5 0004 1 D 22 14 LA (residual
predictive deviation, RPD), TRINAE TG 5 SHEL RS
BRI B A% H B (Timit of detection, LOD)LA & FiiIE 52
Z(H 1Y K - (significance, Sig)k e EARBI TR

Hrp F{ES AUC BUEBEEE T 1, UhBE MR
ST, o2 BT 1, RMSEC, RMSEP /N W 5 i f 75
AT, 4 RPD AMER T 58T 3.0 B, 1d BI85 i Tt
RESTARGT, X fat WO A A e

e gt A IE N I AR A (competitive  adaptive
reweighted sampling, CARS)S&%:, R 5 538 I IE 315
AR, SRR BITIREORE R 50 K.

2 HEREHHR

21 BRKRERWIE

RS0 5E o s Ye e A RIRE G i 46 FBefil 56 1700 5.
20, 50 pg/kg WeSEREIE RIAEA St 12 47, 3 b AR
T - = DU B AT B BT R G, A R N I R I
VS YeRE L. FER AR 74.04%~110.17%, -3 5k
94.56%, & 1 JEAF AL AR A 5E 28 (E ) FIASL A A s 45 28] 1Y)
HRMEMNMLIERLS, BA TN Y=0.9065X+0.7586, r’
90.9909, FH] " H 2 BILMEAC . BRREEER 1, RIIAL
TN R IERTS Y TREN, DR I 5 8 5 S AR o 7
HEBENESHGE.

(a)
100000 | . « A
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Fig.1 Spiked sample toxin detection values fitted to reference values

22 [RIEKIED

V5 YR | 25 FALLL RO R A A A6 A S 2958 e ek dn &
2 PR, REEBIM RGOS 400~900 nm, X8
573 A AL EL ETE AR R LR E, RW{UHINS
X R AE O EE S T, X s A S iE e e AR
JeREEIAT LU, 523 AFB, 15 348 A4 A T = 1Yo
B, I HAETS YL d v 5 AR B BE A T YRR B 2 B
#H, mTFAEAERR RN T AFB,, XRIMLARTEEE
TESE YRR —E LRI R . A 4 REs S 20
B T 400~600 nm Z [8], WE(ETE 470 nm B, 5
HAEA . B A B R Ao s, AR 3R,
365 nm LW T AFB, [ E BYFAE DI AE 428 nm b
MAE GG I P E A R AFB, BIRRAEIE, X =R
AFB; &AL TAEA A ORI Ak 2= 4 4y, XLk
AN AOGIEE B P & 34, AFB, MZOLE SR
ot B Bk AR Y O 2B T A B G R

Es
(b)
100000 |
. s ZSHYA
80000 - 4 o X HEZ
\ A T5i
w2
g AN
£ 60000 £ %
o i
5 40000 - %
“r‘ L3N
20000 | j '«\
N, e o

400 500 600 700 800 900
P /mm

TE: (@) ARG YR EEREAOERERE; (b)2s F . XPHR L, ISP eism iz . WURBI375 nm, 4825 um,
F2 e R

Fig.2 Original spectrum of peanut
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2.3 PCA ##f

N EBRIURGE, BRSO BIELs ), R
PCA X5 Y41 5725 [TAAE A RO R ISFA R T o0 2 e
WA Z 0, MR IR GRS A S-G IR 45 (savitzky-golay,
S-G)IEA -1 Ab B D) < B M s R g, 5SS 1R O RO
TS 3. B 3(a)~(e) WA —T5 KT 525 FIFEA W PCA
B FE L ER FE, &4 PCLAIPC2 Z FIITE 90%L) |, fiE
Xt B A B A AR, A5 ALV X b A R T

@ 25

1

* 5 ng/kg
20 et
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—EM B, Bl TS Y KT AR Rk R 43 B R A i
Wi, BT 50 peg/kg ARE S5 A EE XSy, HATS YA
Mz QA — M EEHARTE 2N X AT, HEE
K 5 St i A A A2 8 50t £ S Rl TS Yk BE Y
Ft, BRI BB . B 3(0) AR5 PR EAFNS G
FEAE) PCA B0 E, —HZER T —ERaEkas, H
JEEBIRIIIREAMELLIX 43, PCA J& T W B ik, il
PIE B AR [A] 1 RIS, (HIEAREDRAT AR A 42 2
Jer S R A W B B X e 5 R 5 Y B REAR R AT H0 1)

(®) 55 -
e 10 pg/kg
20 . =
15 +
10 s *
r [ ]
o ° %o
8\\. 5F ® . ° °
S o oo . .
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8 3 o ® o0 °
~ 5t % 4
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Fig.3 PCA scores of different contamination groups and blank group
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24 EMFBISH

WA 2:1 (9 Ho 0143 ) SR RN T AE . (AN )
AR [LDA . KNN, SVM(Linear), SVM(Polynomial)
5 SVM(RBF) X} R 15 Y 575 Yo g A= 047 e M50 43 B . 2
RS TEBE A A i AL, FEA ST Ay N, A [R) A 7Y
BTSSR ANZE 1 TR B KNN BTSN, HiA 4 RhBml iy
Fi{EF AUC #HIE T 1, FUREBLEA E6 X /04 B
TFYBE ST . KNN (3 JERCR A H T oAt 4 P i 2%,
IAEFITRIMIAE ) CCR MITE 80%LATR, 13 Al g2 1 T A
1B Ry 42 0 B 1 3, KINN 7k R AN F 3 Rl s 4R ReAE T
00 3 HA MR FNR, FNR 252 B 762 310 B doles
PPIFEAEIN I ARTT YRR A, Bl AFB, X AL EHK,
DRl S B 0 F v, 224 3k e R R R ) S B A E T
AL, F SVM(Linear)E 7. (12 75775 YL (14 3] 51 45 700 45 Bt
Bk, VIZREE CCR M 98.51%, FNR Jy 0.00%, Tiill CCR ik
F 100.00%, AUC A 1.00, BEASIEHHY XI5 9 5 K5 %
R RGP AE A 5 R TS YA 1 6 T B s 2k v ] 4,

IR () S BN HEL TR 150.97, RN 7.08.
2.5 [EVASHT

N T BB DO S AFB, YR 2 [A]
FIAE S, SR PLSR 1 BPNN P [a] 75432 ok 57 5
FE#S, PLSR WY FHIRE N 7, BPNN fERIZ 65, &
GEREN 5, IREREN 107, %A EL 1000 k., AP
J5 % R T Y AR B BT S 25 SR AN R 2 iR . PR RS
WIS T AN IROR, A8 45 5K A T000 45 25 O AR 1 22
(PLSR:RMSEP=5.3225; BPNN:RMSEP=5.1247), RPD #Jk
F 3.0, ULBARERI TN GE AR GY, A B T v B A
PR RIS AR [ 2 25 (A TN A 25 57 0500 127 3 X (Sig>0.05),
AP APAE AL R H BR (limit of detection, LOD)/NF [
FRALE M BIME 20 pe/ke. Bl 424 PLSR A1 BPNN (=5 fh
LRI, BIRMBORLR) R AT R AOME K T %T 0.88, AR
UL R o ARG 6 T W AR R A [l 9 F0) v, 3R
157 RAFHMGE 1, FHBOCTE P E AR & mA IS
YeAE AR BT T

F1 REFEHRSRITRLER

Table 1 Results of different methods to identify contaminated penuts

: VIS T4
ik CCR/% FPR/% FNR/% AUC CCR/% FPR/% FNR/% Fi AUC
LDA 98.51 1.49 1.49 0.99 0.99 96.97 3.03 3.03 0.97 0.97
KNN 76.12 7.46 40.30 0.73 0.82 78.79 3.03 39.39 0.75 0.86
SVM(Linear) 98.51 2.99 0.00 0.98 0.99 100.00 0.00 0.00 1.00 1.00
SVN(Polynomial) 94.78 4.48 5.97 0.95 0.98 96.97 6.06 0.00 0.97 1.00
SVM(RBF) 91.04 5.97 11.94 0.91 0.96 100.00 0.00 0.00 1.00 1.00
F2 TRIFGEEESEITFREIEFMER
Table 2 Regression prediction results of different methods to identify contaminated peanuts
2 IR R?2 RMSEC/(ng/kg) R, RMSEP/(ng/kg) RPDs LODs/(ng/kg) Sig
PLSR 0.90 5.0612 0.90 5.3225 3.15 15.82 0.875
BPNN 0.95 3.8163 0.89 5.1247 3.08 16.11 0.84
@ * Il %4 (RMSEC=5.0612 pg/kg) + (b) 'ﬁ”%%(RMSEC=3.8163 ng/kg)
oLt IS (RMSEP=5.3225 ng/kg) N + T4 (RMSEP=5.1247 u%./kg)
N s} +
@ ) +
%é 40 Eg !
g g 20
X 20 B
0 ok
.
0 20 40
S {H (ng/kg) 2%/ (ng/kg)

#: a HPLSRAHZE; bV BPNNHHZE
4 AR A K

Fig4 Model regression curves
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2.6 FFHIERACIZEL

N T B 4k R R BRIT A P, i CARS
XiF (14 JE 4R % 4 Uik B R AT AR AR FR I, AR O AR AE I
1 B8 B0 i B B A5 R . CARS AT DL B Ak 5 BAS 8 IF AT
PR e, AT EE ST vk BE AR HERC I CARS Bk
BATEERANE 5 FiR, CARS J&—Fh T [BlH R Fr) 9 K
TERE T 1, Bl R R 3G, — SR G Yk K bk
S, A8 KB ) RMSECV Mk 2 T g, mahee
WEFE 35 2 )5, RMSECV K ERE(E, =25 % FTHE
B RO R A Ak e — S A S R B e
R R, AR A B [ REE R E S(c)
B SHFERECH 35 At K8 it K4, iR
BT 12 MRS, 510 429.82, 45546, 457.01,
45779, 458.56., 466.31. 470.96. 501.11, 502.65, 523.45
524.99,577.14 nm . $EH A FRIE IS 28467 F 400~600 nm

ZIu), AR FRY, 2ol R A kAL
T 440~460 nmP*, HAN Z=BIRg 755 61, 410, 420 440,
450, 460, 490, 600 nm F£ X 51| % il 25 8 215 4L 16 A4 1 b
FHHAEEWTIER . AR5 CARS HEEUWRRIE B K
PR TR LER .

GEALLEER, KX 12 N RKAE R AL, BT
SVM (Linear) X} 75 YL {6 A= AT R B4 7 2 405, 3£F PLSR
1 BPNN XV5 Y fE A bR EA T8 e 5 . 36 3 K 4 435
hRE S RE PR SE R, AR A 4 i BT B A H,
PLSR k453 T s A [ 25 5, A s AR Ay o000 4 35 A i
#: RMSEP=5.0106, it HBih 14.76 pgkg, 255
PR M BB B B T BRARAT T T B, RS LA T 1Y
IRAS, BUAERHRA A 93.94%, FHFRIUE, HFESEHA
12 AMFAEME, KR TR, IF HAORMS RS 45 e,
FW] LIF $: R8T AFB, 15 Qe 464 By ) el Al 5

(2 (®)
800 12
& 600
& g 10
£ 400 =3
o s 8
£= 200 &
6
0 1 1 1 1 ) 1 1 — 1 L 1 1 ]
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45 50
Eililzav e AL
(©
0.4
oA 0.2
4 0
E
N )
_04 1 1 1 1 1 1 ? 1 1 ]
0 510 15 20 25 30 35 40 45 50
Eilil=376
5 CARSEEBURFIEJ
Fig.5 CARS extracted feature wavelength
F3 ETHERKHSRFREATNESR
Table 3 Regression prediction results of contaminated peanuts based on characteristic wavelengths
et yipiN R? RMSEC/(ug/kg) R, RMSEP/(ug/kg) RPD LODs/(ng/kg) Sig
PLSR 0.88 5.3141 0.91 5.0106 3.36 14.76 0.988
BPNN 0.91 4.7736 0.89 5.1312 3.05 16.23 0.787

F 4 ETHEEKH SVM(Linean)#| 55 4P R AR

Table 4 Results of SVM (Linear) discriminating contaminated peanuts based on characteristic wavelengths

Ak CCR/% FPR/% FNR/% F AUC

IS 92.54 4.48 10.45 0.92 0.9826

T4 93.94 6.06 6.06 0.94 0.989
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