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Spectroscopy and Spectral Analysis
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2000 ik 2 5k o b %42 5
T 4 2 e R — Rl 4 A RS . R R A, 1.2 GE4ISMEERAR
FHTHEEMERKRNSMEN. 2P 8B R MAAMSEIER S 24 & H LR R sh &4, & % 2

7/ N

Sanjeewa 45X H T R AE 485 20 BL 2 Ok 3% AU & A
SOGIETE YT = R FURA I b i B SCR . B B — 0
H 3o MR R ge, a8 = RERE 5 R
RS S AE ROk 37 2 LA AL (SIMCA) X 516 3% Bl 4
ATHNIN G o 79 o A 4% 215 28 e = SR U 48 (BURE 1 R0 3 4y
B 97 Vo 10094, 4 S 3 Y W 68 85 =X 15 A 15 A P
HRURE T = R B IR . Nieuwoudt 20 i 4 4 1=
ARk i #E B S OG5, K T AR b i = R
AN R IRRFEEAR, 456 Wi/h ZFmIH
(partial least-square regression, PLSR) # 37 T & £ % 1F £
B, S5 RFWILE 50~1 000 ppm LML E N . E RER
SR 959, THIM 34 J5 AR iR 2% (root-mean-square error of predic-
tion, RMSEP) 2y 0. 46 %0, 5 B 1% J7 i fE 9 ol oy 3000+ i 4
Whrb ) = R A . A WS R U R B O 1k AR 2 3
SR T AR P =R . DTS e e/ o i A
VA A3 A 43 B ST T R IE R, Y BB R A
0.856 A1 0. 947, %4 Al 5 E A DRk 2 1t 2R 0 T ) = SR UK .
L1.2 A®@¥EETk#

2 = R AR A AR TR B A TR R 4 T, AR AR R AR
A0 T A0 B B A2 O 3% vk I 1 S IR IR e = AU 3B IR 1Y
Kot T A B 35 1 58 B 2 B ST (surface-enhanced Raman
scattering, SERS)H A 38 B & 5 5 42w R ) R i
SERS ¢ A AT LASR L 03 48 S 515 6. . LA IR W)
B 7R e R R

T =R EM L 25 SR, KSR BN
8 R A0 R AR I AR ER AR Lou &N & T — R
T 4-SRFE ML IE (MPY) 5 i 4 49 K KL (AuNPs) By 3% 18 3 58
P2k, M T UM R, &R = 0.1
ppb. Hu ZEUVRF & T —Fh 3L F 47 7 BV B & 1 (MIPs) 1y %
TG SR AL SO, R R SR, K TSRS
Yot m = Ra . HENHBR. £ W H Y% R I A
2,27 E 5 T O OB AS (3R A B B0y e ) BR N E
PR A 553 0. 012 A1 0. 039 mmol « L', Huang 21 DLAR 4 >k
LA BT 1) 1 1 SR i ARURRE AR S 2 THI 1Y S I KRN T K
WORTAE 7 R b i = RN R BR 43 531 o 1107 1 0. 6
mg + L', Sharma %" B 5% T = REAE A BR A %
1% T A% (oxygen graphene quantum dots, O-GQD; sulfur
graphene quantum dots, S-GQD) R 45-G L, % H 2 iy
S RL B BTG T = SR U, IR R R U eR R A A o
AR EEME . 4R KW, O-GQD F S-GQD X = % 5 ik 1 1
B SRR B 348. 4% F1 48% . ABGETFHER
T 20 3 3R LK . Zhang ZPVRFR T — Rl 3 AR 44 KR T
(AgNPs) [ Hr 8l g /K SERS JE4CIE T A TR I = RE M, %
BT SERS 1B ACHL A (AR W6 2 DL L it i Y A Bk, T
BRI BUAE T i T A, = JRGEURE AU B Sy 0. 02 ppm,

A I T A S T R T AR R X A i
£ B 1T R T B4 B . 3 L0 AR B R A B R AL 2 AR
B RS SR, E TR T RS 2R,

Scholl ZY BT T 45 8 19 A [F] A Ak 3 07 35 X 3 21 40 ok
TR = 2R U SR o B S TR G BRI T T R o R R
B = U 10 3 20 40 O 3 RRAE 3 2k kB TR AR A T
1 468 nm i BOA W 1 09 = RFUIARFAE 06 T TR A A o D) A
DIASE] SR T IR A ) = 3R S 45 R 1) o A % e T I 0R
BEdl . Haughey 25 fifi F 3T 21 46 3% B AR A I T K & 5 A
BE PR = R AU M — B . B S O D LA R
HEAT WAL B, BT E B4 43 BT (principal component analy-
sis, PCA) 5] 9 Al PLSR X 5 o = J G0 e B 1) 0000 77
S5 R WIT LT A 3 45 A T R IR0 03 5 0k ARG 04 R RS
BE L e BECR H0.89~0. 99, Chen &1 (i i 41 416t
B AR B4 JLW5 K v ) 22 AR SR TR AT TR, Hoh =
U () S AR A I B S 0. 04 %6, ZEW K h 2 4153 B B Al
ORBL, TCBRE RS MET 2 1000, A B Ry %R
R R 83.3% . M =44 LU LB IRARE i 2.
1.3 RRKEEA

WA BRI = RFHL G - 98 B0REER LA 55, 9
Ve B S & A AR AR, BRI S R VOB KON, 9
T 2 AT LA W By 0 = BRATURE HEAT 8 e A L R A
— 7 B 58 T BOR 4 v 98 R IR IV R

Yin S50V I F = REUKE S He " 2Z 8] M 5 i lid A 3% A
71 HEAL T B A Mk 2 (NCD) 2 b B3k M = 3R HUME 1
B LASR R F 2 W 2 B = Jie 43 S0l FE O o U8 A &R, A
Hg*" %] NCDs 9 5625 RAE . A2 AR Fi 1) £ M3 [ P (50 ~
400 F1 800~2 500 pg « L) SZHL T 4 = 38 UM 0 E 0 o
PERBRY 431k 0.997 A1 0. 988, KRR K 21. 76 pg -
L', Rima 557 3 F = R AU 5 BRI 1, 3- 2 2K 3 19 e
13- A 4 A AE . dESr T 58 WEIE = 3R U Y 9 ok e i
2, G IR B R R REAR A R = R . A
FRK 7 pg« L', Paul™ 23 F AuNPs X = B R #) 5¢ 6
BaarAE R, R 22 b6 i I M T AR AR R i = B
Wiz o i3 @S 420 nm b 1 98 SR 5R 5 = 3R UM W B 1 [0 0
BEF, X T = A0OR [E R ST AuNPs X6 9 52 m . 45 R &
] 30 nm AuNPs {02 (1) = R G ALE 308 nm ¥k T HA K
S 5E O vk BE A AR R Y R BORE, R FR AR & 0. 66 nmol -
Lot g 07 3 = RRUI T 5 S 2 Y 7 ol 14 95 R R
T =R MGG RN o SR IR AR NG B IR AE Sy 2R Y IR
J SN T RS R Bk L I K O B R E X AR R R
T o TSNS R T R 2 R A L B R A 1CaL b

X LG B 2 Ca) #1 (b) 32T S 19 X0 28 B 3% ThT 2 248 ) bR 465 ) bk
oW, BT RE . R R AR
Porh = R S 5 9 IR AE 0. 001~0.5 mg » L™ i [
PR ZRPEAR G, KPR 0. 47 pg« L7,
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Fig. 1 SEM images of biosensor before (a) and

after (b) cross-linking reaction™’

1.4 REHGHEA

FE AR b, H R R T AR B R e o R
FL G IE BR R LA G AR o DI BUR B 6T RS L
ARF— R, 8 a5 6% T Ok B2 IR, IR
Rkt B R G5 H 1 B = A B A B YL RE 5 T i 4 T o
R E A By VAR S

Shen %™ HIE L0410 i B MG e R B2 T HoHI RIS
7 3R R W s M SR AR e, S AR
S H A CLAD) A Al H AR Jy i o FRAT T 48 g 1) A 0
R, PERBR 5 0.998 4, AR 0.01% ., Fu %
LA B A . 5B G AR 5 BT . X B v AR i
BE = RERE AT TR SRR, BRI R AR S
ST AL 43 AT 45 A 2 W R b = R UG 1B R 1 A AR I
P EHRFRN 0.02% , kA F Uk AL 2 ) R 1B
B A A6 . Dhakal 2500 5F 53 5 491 1 40 80 % 3% 01 B0 AR K
A RN SR AR R AR A A T B i 1R 2 g
110325 3 BB 5 AR 3 B0 BE G Tz 2 53 1 55 BR vk
AR, KRB 0.99, 6% KT 2414 K& —fHLib
BPREE R 2 FiR o %07 WA T B 2 T 3R OR [ 4 4y
F14 265 A G BEE A . Zhao* 5 fili G 41 A0 5 06 3% A 1R H A
X W B HAB R 1 = R A 2 R AT TR . S h
T ST UGt AR S R AL R A S e AR
FINALFE L (CARS) e 45 H 6 A S A I K D e /s — 3 )
B AT . A5 R RINIZ RS AL XS TR DR R R A N

* _'|mVanillin
» |mMelamine
* |m Sugar
* |m 2 components
= M3 components

g AT
A R A P RN N

B2 6HhREHERESYHN_ELEERBULZERZD
Fig. 2 Color-coded chemical image of sample mixture (6%

concentration) generated by binary detection"*!
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Hoft O 1% £ R7E = G i B W b )z .
Hwang 5% I K #52% (Tera Hertz, THz) YeiEH: A E = &
RH B R A R AT e L T 1 2 R B 0 AT = SR U O
TR SRR F5 R R W] THz JG 35 4R 7 10 Fe E 042 thy = 28
F oy TR IR B 7 A AT AR A = SR U O T4
MR AT &5 TR . Sun 450 36 F THz el g or T B LR K
D75 03 vh = BRI 75 1, 39 2. 04 A1 2. 34 THz Y PIANIR
el , SR £ 5o 46 % [ )9 (multiple linear regression, MLR)
REA 5L T 42 % i) PLSR AR FEAT X b, 5 2R R MLR #E
Rl A SO BT e R R 2 0.97, RMSEP 2 1.38%,

Giirkan™" 4525 4 KA T OO % (FAAS) S 85 T
— PR AR BB B B = SR IO . TR AR A
= SR U 1 UM A AR e E . S5 RSB = REMLAE 0.8~
130 pg« LY A B A RIFMLMERR, KRN 0.23
pge LT,

2 Bk =R RO B A PR

G B AL PR G A I HAR i R BELBR . B Py
SRBE 2 77 A OGS T, WL 2 4% i B T A O8 T
P IELLAN i b RO O T RS AR W A E EY
T B T7 vk o R G AT HE RS IE L % 2% I Bk AR AE SR H
5 I e B e A A R s AR S A AN [ R A T A 2
(MR i = I O IS [ - a1 5 N S W D e
fHRN,

2.1 REHEBALE
2.1.1 FHKE

FHREERX BRI R - W E=Z S8, T
MEBREET DY . B TR ESWERSIEE, Bk
BB IE X D R S R S AU, BRSO R B A S
i1 o Jiang S50 ST 20 41 6 3% 25 A 22 J0 2R Pk TR A A Y
W T AR A ETE Y & B, 45 R R S8
B PAL PR AR, %7 AT — B S BRI SE A A I A
R B AR 5 /Iy — e A5 Y 1) 1 A SE B T 36 9IF 58 0. 29 26 1 150
4 0. 31 ¥ AR R 2 .

2.1.2 #HKE

% JCHUS R IE (multiplicative scatter correction, MSC) Fil
R UE 1IE 75 728 1 4% #t (standard normal variate transformation,
SNV & it 3% 140 31 b il FH e ) 32 B9 I A% 1 5 v . MISC f%
S A DGR 0T G AR ARG, X AR G R
HEATERMERNA, 13207 % AR % i, IS T R 2T 7 A
T #% . 153 BRLIE G AEIE- o A HGE T AT 20 3% A T 43 s o
M= R U, X 3R A3 /Y SR AR D6 35 2 4T MSC FI AR fE 16 40 3L
QST IP SR PR T N L B 2Nl [ R SO
] 100% .,

SNV 3= 2 H] T B f5 10 49y [ 4 J0RE R /)N 9 T e 5 LA
B S FRAR A 1 (9 5w Raphael 250 [ B 5 b, A
Savitzky-Golay (S-G) - JE U Al SNV A # T =Fp i i 4
A GTECR BN B M =R FEMOGIE, JFMH# T PLSR A
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Al =T 20 A0 A AR AT T B R I RCR . RMSEP
Sy N 0.28%, 0.33%F10.27%.,
2.1.3 FERE

Savitzky-Golay “F ¥ & W F1 & 8 F 3 3€ % (Gaussian
smoothing filter, GSF)J& % M 65 F WK EF . SGF
TR AT D AR O p o v REARME A T R
Btk o A E O FERAE DN /N R L H#HIT 2
A A . Dhakal %50 R ] S-G 0K P X 95 85 v 75 e
I T LR 45 R BEAT RN, R (AL AL S B4
R RS TR AR YR B AR MR AR G, AOC R Bl 0. 99,
L s I oy I R I 2T N i o S S P A R 3
VAT B O B0 B K Ay o Lin T H— M SRR ES G S
G -1 BB 0 Ry v Y = R £1 AP 06 3 R 45 2R SR AT
TAREL. A RGHER TR RUURDR AR B T X T =R
JHe Vi B2 v T 136. 36 mg + kg URE AL, KR MR K 10000,

= 7 g 38 3 (Gaussian smoothing filter, GSF) J& —Ff
Pl iR MR Ak B0 o T R DB 1R o G DR B s I 1R vk
44— R 5 BT A5 R R AT A2, e v
DA IS 249 ¢ B A AR 1 10 D R R ORI BT
Huang %1 fili F 2 R 1% 140 B J7 v 45 4 35 2041 S 1% A6
WG P S, 5 R AR M R 0 U 4 S b M E SR
AR 0 AL BN i /)y e 1) e AL AL AR AT T A A Y B0 45
H, R* J30.887 2, RMSEP 2} 0.212 9,
2.1.4 AEKRE

LA IE B R AT 5 0 T3 2 5 LB IE L,
R ERER TR, HREGREERZFEURER. B2
A ZHA G AR %A o Z 3k (adap-
tive iteratively reweighted penalized least squares, airPLS)J&
FIRTNE )™ RCR e i W SR A IE 7 5 . 1R alrPLS i1, SR
FHAE TR 22 0 AU ABCR M R — > AL AR b — K

PRAULAT 1 2R 0 AR 15 5 22 180 11 28 S AT SRR L R 0
SELO RSB RLS mOEIE R EOR L 455 airPLS S0 BR B 2O 1%
MERES. RETIARBRY TR ER. B RN
93. 3% . airPLS IR 55 (961 55 5 O 3% (9 X5 HE fn P
3. LA M%7 IR 8 B AN BR 1 A2 f R D0 T B AF i PR B
T ISR i iU A

25 1

Raw data
Data after airPLS

Mot

T T T
0 600 1200 1 800
Wave number/cm’!

3 {5 airPLS 31T 5% i 7 4b T8 B /S X L @ 0

Fig. 3 Comparison of Raman spectra before and after airPLS™*"

2.1.5 a—4

A — A — At A T 35 0 30 A A A B R AT
o, Ak S T0 i R RO B o %0 R AE A3 R I R RS E
FEEA NN FE Fu S e b, (R ey
TR0 = B U 1) T 20 A R Ol % B R AT AL S, K ) R
50~100 38 Bl A GG 2R e ) 7 — 2~ 1.5 X, il
[ 24 U8 T AR AL B 5, 0TI 482 19 016 1% AR MRV 4 7 R AL T A
Bl o JIT 5 B i o 15 A AL H 5 LR 1.

R1 RETLEFE

Table 1 Main spectral pretreatment methods
WAL 7 [ e 2% 30k
SRR E x*:ﬁujﬁi TR A B A . BIRASAE S . 1 2 O L T [43]
PR Xx:x;a iﬁﬂﬁ%Iﬁﬁ%%ﬁﬁ@mﬁ%éﬁ,%ﬂ%%ﬁﬁmmw ]
. X — X
PR A S v AHOBIRBOI AR F 40, BTSSR A, TR
5 S i 24 (X o SR 7 8 5 R 0 5
(m—1)
T Gui o) = gage S FE T TR O I T G 1 2 e
Do, ey
1
E X i+j WJ
SG -k Xp =i PR BB AN T M A [42]




%7 BB S - B T = R U BB TE AR 5 43 AT BRI 2003
g 1
0 = 2!
AT S L W RS A ORI R B AR
51— ek T R T P e
- XX AR BB ARV B ORI A — R BRI
b S I BRI B 20

2.2 REHERE
2.2.1 =R

[ 9485 50, 5 £ 1 [ T AR R0 0 A e Tml AR R . X T
TERFAE B AR A . REARL X 5 O I AR AE X B R A W] Y
LMK IC R, L A BB L5 B RO BT KR 43
TEOLT s A T 28 W] LA ol 58 o — SR S 1 o i
KT 55 o X F 63 A & T 85 22 Bk 030N I A I &5 R L
) 5 G IE R AE X B SC RS, AT LR AR e 1ml 1A
BERY AT o007 o AR 20 P [l U RS 70 40 45 S 45 1) S AILASE TR L B &2
M ERETISE, 28 FREBI, X6 meee A, =
X B3CH EL A TS AR R AR R, & S

— BRI AT A B A — A B AR ] R, 7
IS EE R AR — A B AR, DX SRR
WA £y i 7 55 R 00 0 R B TEAT — T [l D T Rl T
Uz A L R T . K T vk R A RO S B R e BRI
e WA XoF 3 T 0 R AT U 1 5 ) LG O % 1 R RO AR
Sy i LK s AR Bk .

Z UMk Bl A R B 2 AR ARG B oy B AR B, X T
A Z AR AEVE I R DN ) E AT AT A BT A S (R 204k
P [ EE5R 4% B A8 & (B AH B N7 . 78 SE BRI A AT A TG vk
SRR, BEA — o R R

G G A I S SR IO I B R AR AE . AR5 R
BOUA f B PE SR (0 3 Wy 9 47 2 00 B H 43 #7520k
PEEEAE LE Bk bR 1 2 Ju SRR e (R A, B S 4 3t ) T 42 3 Y
JEIERHE

PLSR & —Fh 2 M e ity e 1 [l H 48 75 v B b T
G353 AT BEFLRH SGPE A3 A AR A [T 03 43 BT R R 2 AR A
2 SCHAT ARG [ i Rl 000 A9 4 A & 4 /D if . PLSR 2
S EE R A 43 BT 5 IEEY

45 1] & ML B 9 45 (support vector machine regres-
sion, SVMR) & Hit B () 4 4 1 [m] 9 A R, HC R A RUARLE (I 1k
W1 Y st £ 55 R 40 o S 000 68 S T B D R o A R R AR
b T e B Y- THT b B - TR AT B B d 2 0 R (] ) 7 AR
W) o A A 5 AR DU 7 AR AR 5 AR T /D T Y ]
RUBAARKAE o F—J5 T, SCAF ) & AL 19480 AT LLSE o
AR BB G AR R BIE ML, k2 mA, =)
Z A LS5 R T R 04 58 B 2065 0 i T PLSR Al
SVM LRI A= 75 v = 5 50 e vk BE B B0 B 0y, &R SR W
SVM #5532 B B 47 (% B0 44 B, RMSEP 24 1. 963 6%,
PE RBR =0.973 677 o JT ¥ J 1y = 5 UM 5 ik [m] )3 A5 7
CERE 2,

*2 ZREAREEMEFER
Table 2 Melamine quantification regression model
B 4 B & LRMEV L R R T R BERIPE A 2% K
— LA FA PR T E =D Nt LOQ=0.5 pg * mL™! R2=0.999 8 [62]
. W LOD=4.55% R?=0.97
F LRI RAEHH 0.5%~19.99% RMSEP=1. 38% L33l
N . e _ R2=0.923 7
B | A S 0.1%~2% RMSEP—0. 289 % [22]
I, U, LOD=0.016 5 mmol » L.~ .
Ee Y e G E| AR R SO LOQ=0. 055 mmol » L-! R?=0.97 [63]
B ELLAN 0% ~10% e [58]
. RMSEP=1. 963 6
SCHF 1] 4 L 1 B R O LOQ=0.5 ppm RE—0. 973 6 [57]
B R A 9 0.5~15 mg - kg ' Koo
- S ’ RMSEP=0. 893 %
2.2.2 pEEAR TR 2 W 3 e As . BRI AT R L n ZE = [H] Y 8 00 P T

53 12 RPN 4 MBI R 6 BEAT B IR O3 . B 38 BER
IYZRor Ry Z R R I DT W B RE S, TR
WA RBRERER, AHERRIER, HRAEFERERE,

74 1] WL B (support vector machine, SVM) & H Hif

HET AR A L SR g AR, SVM 355 47 3 8018, X T
7 B R0 R 0 A O 4R B B v i £
e .

— 2 /s — € (one class partial least-square, OCPLS)
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HeiE 2 5Ot

842 %

AELTRE) T 3t 0 0 X 5 B B 52 A o4 R ) R TR T —
Feordeas . XAR VI G HEA L £ 28 03 2 4% B A T 1 0 LU
o EFLH B AR R . T — 28 23 AR 8 BE FE B i BR =
RN SN B BT DL MR ER . BRI % . BA B i
T,

N L 28 0 5 2 AL b 22 T8 Ak PR A B Y — b B A
MRS 2RV T — )2 Y] B EOE A B . A ]
J2 22 i) B 540 AT LI e S 1) A A A 48 R =2 8] ) R 2 AR
HIREEA A 2 N T 2 I 2 S TR R A B A R
s AR R, EE A EE M E Mg, )T
UA B 22 O 255 | A7 1) K BRVECR 28 R 45 T AR B R W 45 45 T
B i = SR U G 1 73 Bl Ay vk B I SR LA 3.

F3 ZREBRENSLER
Table 3 Classification model for melamine detection
FEAL 4 R & A 25 %% 3k
e N\ — . IR SEHER R 94 %
— KR/ RAR D A o U B o 2 89 [23]
I 2542 M 2% 95. 5%
G2 A 8] )3 IR %

Bk R 88. 5%

. gy VIRREHERIR 05.85%

T FL O e 2T A WM 03, 87 [56]
W24 v 2 95. 21 0%
W R M B R 91. 37 %

NGRS MER 2 1000

i B/ — TR 5

K-d 48 3 454

3 MR

Wi B MR IR BT 22 B 2 A A 1 XL A B AR
WL, Lif Vi HAERLEO6IE . AL AMEIE . St e
T AR A5 T BORTE B A P = SR U R T A R . Ot
ARB I AL TCARPE AR M, R TR A A A R R
FIYEH . T B A S i B R AR i R R, TR =
5 ML AG DI+ By O T S )z

FI A b = BRI A R BT 58 R 2 (OB T 52 98 %,
TR B AR R BT R SR BT ST L AR P TE AR O
ARG A FIRAT . 2w i AR b BF A B . R 0 A
AT, MTRSEN. BALESR RS AL,
(ELTE 52 B 7 P 2o R o 0 7 WY 8 4% A ik )3 T 4% 1 R L
X T B R = R R A9 IR A T LA A M BR e A
R for i A9 2 T 38 SR L D TR IR AL LA OB R 0 TR
ORTATASE AR o0 F) 200 200 0 30+ U e 7 O T O i AR B A . A
Ko MR .

G B T Al Py G AR Ok R R M . 2 MR R RE R A IE
BRI e, A M T REW H r s 5 bR T 05 B . K h
AL BT FUARAL Vit 58 xR 5 R A 2 i DGl Mo dis e A6
THEBEETERERE., SARERBN—TTH LT 4
B AR APEB AR B R A . Rk . IR B O 1 4L
6 P 5, D B ST AR RO SRR s T TN OE T Ok
SR A A BE R J dk, RE EE RS . RS

B A% SRA/ S/ A B R 100 % [59]
M.
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Application Progress of Spectral Detection Technology of Melamine
in Food

LU Ru-lin', HE Hong-yuan'* , JIA Zhen', WANG Shu-yue', CAI Neng-bin’, WANG Xiao-bin'

1. College of Investigation, People’s Public Security University of China, Beijing 100038, China

2. Shanghai Key Laboratory of on Site Material Evidence, Shanghai Public Security Bureau Material Evidence Identification
Center, Shanghai 200000, China

Abstract Melamine is an illegal food additive in beans and dairy products. As a cheap substitute for protein, melamine was
illegally added into milk powder and other foods, causing serious social harm and greatly threatening the safety of people’s lives
and property. At present, spectral technology has become an effective means to identify and quantitatively detect illegal food
additives, which provides a reliable research method and identification basis for the quality supervision department. The
timeliness, non-destructive and accuracy of spectral detection technology improve the detection efficiency of melamine in food and
promote the development of accurate and automated food quality detection. In recent years, a large number of studies have
focused on the spectral detection of melamine, such as the development of new enhanced substrates or sensors to reduce the
detection limit of melamine and improve the detection accuracy; Develop more portable automatic spectrum rapid detection
equipment, reduce the detection cost and improve the detection efficiency. These spectral technologies have their advantages, but
it is difficult to form a standardized and unified detection specification, making all kinds of spectral detection technologies only
stay in the experimental stage and can not be applied to actual combat. On the other hand, with artificial intelligence and pattern
recognition technology, spectral data analysis methods have made great progress in recent years. Various spectral preprocessing
and data modeling methods have been proposed, which greatly improves the sensitivity and stability of spectral detection
technology. The application status of spectral techniques (Raman spectroscopy, near-infrared spectroscopy, fluorescence
spectroscopy» spectral imaging, etc.) in the detection of melamine in recent ten years was reviewed. The detection limits,
quantitative ranges and sample pretreatment methods of different instruments were summarized; The applicability of various
spectral preprocessing and spectral data modeling methods in different spectral data is analyzed, the advantages and
disadvantages of these methods and the suitable instruments are summarized, and their application prospects and research trends

have prospected.
Keywords Spectrum; Detector; Chemometrics; Optical data processing; Melamine detection
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