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Abstract ; Front—face fluorescence spectrometry ( FFFS) which can measure the fluorescence signals generated by fluorescent

molecules distributed in the front face of non-transparent and non-clarified liquid/solid food samples has advantages of simple

sample—treatment , fast, high accuracy and nondestructive. FFFS plays an increasingly important role in food quality analysis.This

article systematically reviews the basis fluorescence molecules in food samples, general analytical method of FFEFS, the

chemometric methods commonly used in front surface fluorescence spectrometry and the application of front surface

fluorescence in different foods.The development trend of FFFS is prospected.
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Fig.1 Schematic diagram of front—face fluorescence
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Fig.2 Three—dimensional emission spectra(a)

and Contour map(b)of HAS
U :Cpey =4.3 x 1077 mol/L,T =298 K.,

2 BIREARAEXRESHTHREANULZFITES
Fi%

i S e S W E RS A a1 % - = AR O §
AR 22 DI S E 5 AR FR RS 22 TR 7 TG R 1 2
Bl FERIR PO A E 2 R R EEM.
i I AR T R 2R AT DL EHE B B2 4 R 4E i 28
SCEYE BT RE PR A A R R, 5L A A2 2R I B
PRI HE 5 040 W PR A i 2 (B A AE I INTE R R )
H8. W A FRTR 2GS P ik 2% i 2 07 vk
FEA gt o7 ik GRS I R GE
A,

2.1 Z—#%it5 7% ( Two-Dimensional Statistical
Method)

THEGET A O TR, RIDKE = 4E B A 2 OBE B
DL =4I s ik 3R s, 25 T B ik it 2obE 1)
Gt )7 3 A0 A0 R AR (M RRAE) |, 38 5 (8
SEYME bRuEZE SRS x 5y IHHE RS, 4
Gei 2407 B B F 8 B8 FEFS 5081, 4. SRAE &
e —

2.2 #t#Xi0 B &% (Pattern Recognition Algorithm)

B EGRANE L TR B = 4018 T B AT S ST
EROHS o =0 =N S =11 W e S | B B o T




@éﬂlﬂf&l

t® i &

W J7 P AT E WS 55 BT ¥ ( Principal Component
Analysis, PCA Y Fisher #8 PE ¥ H 35 ( Linear
Discriminant Analysis, LDA ) O1F0 i 57 8% 43 45 BT 2
(Independent Component Analysis, ICA)"  PCA &
o T St A b T BT 2H A Al — BT Y BAH T SR i 25 A AR
i, [A) I AT AR I 52 56 i R AIE , DA rbr 2 B0 2 g )L T R
F SR AR B AE B AR B, R — R B R 4 T vk
LDA &5 —Fh 8B R4 s, BB I8 T &2k &%
SA R B A 2R /0N, S T IR R A R A R
KIS, e B G TEFE A B 8D A% B0 T 2R 47 340 515
ICA JZ—Ff B ARl 7 AB TR 2% B 22 Y6 A5 5 fR 1R I 43
Bty —Fh i Fitdg 205 ik, B 5 PCA By22 5102 PCA
AE T e A i ICA & FH F 288t 2#is 55,
AR (IR ) e/ 3k (A7 S AE 43 % 55 7
Pl R SRR ke S .
2.3 Z B & IE £ ( Second - Order Calibration
Method)

) FH B A T 2 X 1T 3R 1 2 G EE $E AT o A Ab
B, AT B S P Z2 R 56 BT, L AT X AR AE R T
e T-HeM 04 2 AR 5 AT 240 0 B S BT,
SEE O, TR T O 2% A T A BRI 22 YR A S0 BT ) BB R
B, (S ECE A P R T NS B R AR

FH— 5 21 Im] A4 B 04 SE R %) 20305 B Sl — B 4K
Y. FFFS B9 ¥ & — & 5 %6 B ( Excitation — Emission
Matrix , EEM) £ J& 5 — B &l , H Aixs 7 — B &
FEE AL A H R A EE N =L S A o
231 HEORME  HIEERMER WA XEE R
F7 ( Generalized Rank Annihilation Factor Analysis,
GREM) #1 H #: = £k ¥ 43 f# ¥& ( Direct Trilinear
Decomposition, DTLD) ., GREM =% F— /& HES5
PR A — AR A5 9 o TR &= s DTLD H iy
2N/ N Mg, n] LAXE Z A4 FE ik R A7 Lk
oAk, AE H PR D B0 A0 T 2R 200 B SR T A S
JHT A5 M b . 45 EodE LLVE B Al 3T i 1k 2
R,
232 =M S EtEar ik w WE AT
T3 #r s (Parallel Factor Analysis, PARAFAC) (38 %
=2k 4 45 fiit 1 ( Alternating Trilinear Decomposition ,
ATLD) | [ JINAY 38 B = 2 14 4 ft 155 ( Self — weighted
Alternating Trilinear Decomposition, SWATLD) N [a] fig
H/N 31 (N—way partial least squares, N—PLS) (£
JG M £k 45 B 32 % B /)y . 9 35 ( Mutivariate Curve
Resoution — aternating FEast Suare, MCR — ALS ),
PARAFAC J2 I 5 WL = 43048 A 38 7 v, ] DL 58 4
PUNEA B2 2 i = 448 13 1R S A &, (0 3 366 17
E 1A R R, e WAL S50 R A i, R M P A 28 g 22 43¢ L
S ATLD 3 S /I~ 3 J5T 1388 U SR T 3% (1 2k
ik, PARAFAC H A 5Pt W S B2, 78 M 75 Jlii
T 22 AR B AT ELAT #2 ws e PE . SWATLD 3t
T ATLD , & —Fp BAA PR SR B BT TR | A
U A SE 77 . SWATLD 7 4k PR R -85 A W) 4
B TR e D A s R = R M PN R SO 't I = I
R, B IR BS PARAFAC JRARE AL 2% il 1a] Fn

Vol.40,No.12,2019

A 7 SR B L R T T 3R 00 S AT AR R rh i R AR TR
Bt R )z kst e 2 — 1 N-PLS
TR B /)y 3 ¥ ( Unfolded — Partial Least Squares,
U-PLS) K JEIMi >k, N-PLS % F HE Wbt &5 07
AR S H— N B T, 555 S0 (L - F%
5120 N ) e B /)y — 3fe 5 [ Sparse ( 1.1 — penalized )
N—PLS regression ] [ i3 Il AE T3 $5 B AR TR 5% 22 , AL
s N—PLS (1% 1T fige 4 Al i ' MCR -
ALS SR Sy B Ak a2 T R 2 Uy iR R T
figi P sh 245 B4 ( Kinetic Hard — modeling ) U721 MCR -
ALS FAHMUE, 45 45 22 90 22 LR M4y Br s g A ) e
R BAEE AR . 21T MCR-ALS A] LU
THUI A) 245 [A) e I ) e %) 25 TR Ok B AT M 75 AL 7
RE , — B T 20 B 7] Jr 22 19158 26 AN B 4 e 54
SYBCE LA MCR—ALS ) 44 W0 Al s vk
3 HIREILEARRMmPAILA

PGS TR HE Tz Huis A B T A AT 4
B, - E DR E DG E Ik A T T My, AT R
H P B AR TR RA4F, R3] (B 3Z2 R T4
AREJE AR 2 Bl 96 7 7E E N Ab
BYAIFE i 3 B T I8 B R A A RN SR Y
SERMTC R SCE AN LS FRFS 762 5 45 Y
VAR E Boi i K & e 1 B = e SN PN e RN 7 B~ I 1 LT
25 M AL NS RIS KRS, R 1 AT
FFFS TEB & 43 BT A58k ity v F , 9930 & 28 B I AT SR
T D EA I S BT PR iR
3.1 jfZE

5 25 W i B FE 80% ~86% 7K, 10% ~ 15 % 1 5
b G Z &), B ER2E (BT R W R AR
A kA R FH T A 2 T A R 2 T e
SGATHT R, LA 2 T b 2 S S R B Ay T . AELAE
o 2 W 2GS, W AE R 49T 1Y 3 28 pH 510
AT, pH S T] 5| 22 1y 14 285 44 A8 Ak DA T 3 BBOH: 26
G W AR, S AR AIE ) S 5 AR 04 SR, AT
I pH A A B0 25 L v A 4 0 1 2 0 i A7
FFFS ] R A P ek A o 4 260 T e 1140 26 1) ™
BRIA3 3 22 it ol 4 26 530 ) W I R 5 7 i, 4 53 A D
o 2 R RIS R 2 T R VT A 4 5 TR TP 1%y 2 33 ) L2
T R 2 2R B £ B B AH DG o S R AT .t m) o 1 4
ZEJ S ZAUITY 22 M B B ], An Xt 22 i 5 IR S 09 4
S B RN FRILAE R LA FE i HERR B
TR A RLIR (DS CAFAE 143 H AE N, =240~290 nm
M New =290~450 nm [X [A] , FAZE 5 B E ZAE N, =300
~360 nm Fl A, =330~400 nm X [a] 9577 45 Fprik,
T3 25 4y o S T I 2% T 9 D' %0 8 260 75 28 1 1 o AT
PENCHI AT B LT o

MY RO [ T MR A TR ) o B2 (H o iR
XTHEFCIY TTHRAS R, AN BREAVE R FFFS 19 4 i bR i, n4L
WP PG TTER A e R AL G ) A% B R D5 B R
LR, PRLIHG , A2 B 2R R O A I 2 ik T 3l A Sy 0 5 L
T T A RIS 55 A A SR R, e TRk R
BR AR (N, =230 nm,\,, =350 nm) FIEK R
(N, =280 nm,\,, =345 nm) ,

20195 5128 311



I@ésﬂ%&

tE R &

Science and Technology of Food Industry

1 FFFS 7645 Ui H— Y%
Table 1  Application list of FFFS in food industry
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