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Abstract

In order to achieve the rapid prediction of aureomycin contents in duck meat, quantitative analysis
models of aureomycin contents in duck meat were established by using synchronous fluorescence
spectroscopy and LSSVR method. Firstly, synchronous fluorescence spectroscopies between 250 nm and
450 nm were analyzed by using 3-D synchronous fluorescence spectroscopy, and 70 nm was selected as
the optimum wavelength difference. Secondly, the sym8 wavelet with two levels decomposition was used
to complete the pretreatment of the original synchronous fluorescence spectroscopy, and 16 characteristic
wavelengths were selected as the inputs of detection model combining with genetic algorithm and the root
mean square error of cross-validation. Lastly, the performances of three models of LSSVR, BP and
SVM_SteveGunn were compared. LSSVR model was optimal among them, and the determination
coefficient R* and the root mean squared error of prediction samples were 0.949 1 and 2.566 0,
respectively. The experimental results showed that it was feasible to predict the aureomycin contents in
duck meat combining with synchronous fluorescence spectroscopy and LSSVR.
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Fig. 1 Schematic illustration of fluorescence

spectrum detection system
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Fig.2  Synchronous fluorescence spectroscopy of samples

2.2 BERKE®RE

WAL K 2 AN HEE LR B ES MR L%
FEE 1 43 B RCR ARG B o Oy T AR U 1 [)
AT M E A 4 R R AW AR AR ) = 4 [
BN HE, AL 4 R 55,60 .65 .70 .75 .80 A
85 nm M 3 AT LLE Y, B A AX BEm, 05 Py 3 50k
(14 1) 25 2¢ e i 5 522 B0 55 P ke 3, 4 R R Y [R) 45 ok
PR L D N SR WAN N S T S
AWEFERY AN T FEL P, 0 PR 5 R 4 B 2R Y ) 2D ¢
FEUEAT B TR A M4y 85, HAE AX =70 nm B, 4 %
F I FE TR B B . 28 B /0 BT, A WF ST B

(@)

B3 &4 &w R T AR B = 4 A 5 5O66 1 A
Fig.3 3-D synchronous fluorescence spectroscopy
of duck meat samples with aureomycin
(a) =L 50l — 4 F i &l
(b) Z4Er R4 A R 2 ik
AX =70 nm FATIHE .
2.3 BTN IE AL
HI T AEAS T S5t SR AR BE 45 10 55 I R B 52
TE R AR 129G IETE P 3 A 5 — S8 S AR R PR T R 1Y
MRS o R T R I 26 M A X AR A 5 ), R ] sym8
NP MR T IR TH BRI S, 5T T 2.3.4.5.6 365 R
SRR T M, LB 5 5 A M b o T MR ASOR —
fBCF A5 e bE (SNR) FlE4 J5 M 1% 22 (RMSE) Ay i 7
PRI, 15 5 A0 15 M LU B gy, 2 5 AR A58 22 18D, T TR 2K
AR R 2 WTLIE L2 2SR £
Wt LU fie R, 205 ARG 22 B/, DR A I 1 3 e
2 JZ /By ifE o

R2 ARERSHEEINEHERERR
Tab.2 De-noising effect for different levels

decomposition of wavelets

o fik IR Bk (EL 3 07 iR 22
2 106. 005 6 1.343 86
3 103. 685 4 1.508 86
4 102. 6515 1.588 76
5 102.1358 1.63018
6 102.176 1 1. 646 22

2.4 GA %4 RMSECV EB45 1 KR
T et — s ReEx 82 LK,
H 465 0 I K 5P 5K, & AR BORS 1 Az B



12

U NE S TG P b G R Gk B R LSSVR —[r] 20 9t ik I E 139

BB, AT SR GA Bk 45 & S Bk 7
MR 22 (RMSECVY) #EAT R A I 1< A9 3R HC, Bz AT GA
TR X i ik A AR S HEAT R AR DI 3R BOF AR
RMSECV {46 "', 24 RMSECV {H ik %
B /NI 3BTRS N A A AR A B A 2 U O 5 1Y 4
R, T 3o P 8 R 2 — AP 4R/ RS B L R
Fl, 24 RMSECV AN E 4 A i, BT 2k /4 22 B 21 B d
JE& R . CA BIEM MRS HON WA TE IR 30 48 5
HEZR P 0.01 .38 XAEZR P,0.5, L RMSECV {4 #4) 1&
GA SE35 9 18 N R 8K, 23540 100 I A O R4
ko &3 @l T ARG RET GA Fk fd BURIE
Peko IWF 3 ATLLE W, L1630 s 2] 3 K
RMSECV {5/, 2455 4 AR RIS RMSECV i S ifii
R I, A 3 IRPAA A 1F N 9 GA Jr kiR
WA RAE e A B R AE DS, BB FR P K 16 4,
©AT 4 Bk 280.0,281.1,282.0,314.1,315.0,
315.9,.317.0,320.0,321.1,328.0,335.1,336.0,
347.1.348.0,435.0 F1436.1 nm, I K JE 45 X N
91.9598% ,
®3 FTREBEFRBTH GA EERBHFERK
Tab.3 Extract feature wavelengths using GA

algorithm at different cycle numbers

TR Bk ERK A% RMSECV FE45 3/ %
1 59 1.7770 70.3518
2 18 1.7433 90.954 8
3 16 1.740 1 91.959 8
4 14 1.7523 92.964 8

2.5 LSSVR A4 R

48 GA 454 RMSECV ALk iy 16 S FF1E
BARAE N LSSVR BRI B 4y A, LAAR ) 4 ok 501 Oy He
1% PR AR, SR T A8 SCIR IR J7 R AT S 8000 AL 1 PR vh 4
B 2% 0 WONAE 5 52 ME Z (R O R A & 4 B
Ro M4 AT LA 00 4 AY ok s 2R 8 R 1500
5 M3 22 RMSEP 4351257 0. 949 1 F12. 566 0, 5 4>
JEIE A B, N AU A R B K Bl 199 A b F)
16 A~ {450 045 5] 55 Ak, 17 HL Be 42 = 30000 4L 7 A ek
JE 8 22 0 T Y e A R A PR U E K

s %

1 GB 16869—2005 #&f A& r=dh[S]. 2005.
GB 16869—2005

45
40

_ 3
2 30
Zos
= 20
> 15
10

5

0 10 20 30 40

Sehsdt img L

P4 A R A R T SR ) O R

Fig.4 Relationship between actual value and predictive

g

fi

il

value of aureomycin contents in duck meat

2.6 EERLERSITIE

J T B PR LSSVR R Y A 2 45 1 SR, LA
Ry 16 A~ FEAE 3% K A S LSSVRBP Al SVM _
SteveGunn 155 7 [ 4 A 43 531l i 37 700 A5 Y | A ] A 72
) TI0IN 285 RN 3% 4 PR o AR ) T 8RB 55 AT LA
it R A RMSEP S i £, 25 W0 B AL i R ok,
RMSEP /)N, 156 B2 452 7Y 1% 100000 68 07 B o . M 3% 4
B, LSSVR 58 78U fiéy F7 0 2% SR B 4F , SVM _SteveGunn
ST TN AL SRR =, BP AR TR () 00 2550 S o 22, 3
)25 9¢ Sk 45 & LSSVR 5% AU AG I 5 P o 1) 45 B3
B 88 SR T IR AT

F4 TR ML LR

Tab.4 Comparison of different models

Y R RMSEP
LSSVR 0.949 1 2.566 0
SVM_SteveGunn 0. 889 4 5.1406
BP 0.8569 5.308 0

3 ik

(1) AR = 2 [F) 25 9 D' A0 3 1 4G 0 WS p) v iy
SRETHRNEENRK 2 AL R 70 nm, 2R ] GA
4G RMSECV #8116 N i 4 A B AU 11 i
AFFAE ] 5

(2) %} LSSVR ,BP #1 SVM_SteveGunn 3 Ffi £ %1
(O PE RE JE AT FL 4, 1L LSSVR A5 78 iy il o1 26 21 % 1,
H R*FI RMSEP 43 5124 0.949 1 F1 2. 566 0, 3% B [7]
UG A A LSSVR B AU AG I P v 1) 4 85 3K 5%
SN,

Xk

Fresh and frozen poultry product [ S]. 2005. (in Chinese)

2 Huet A C, Charlier C, Tittlemier S A, et al. Simultaneous determination of ( Fluoro) quinolone antibiotics in kidney, marine

products, eggs, and muscle by enzyme-linked immunosorbent assay ( ELISA) [ J].

Chemistry, 2006, 54(8) . 2 822 ~2 827.

Journal of Agricultural and Food

3 Shen H Y, Jiang H L. Screening, determination and confirmation of chloramphenicol in seafood, meat and honey using



140

P A1 R R S 14 20124

10

11

14

15

ELISA, HPLC-LJVD, GC-ECD, GC-MS-EI-SIM and GCMS-NCI-SIM methods[ J]. Analytica Chimica Acta, 2005, 535(1 ~
2): 33 ~41.
Ang CY W, Luo W H,Kiessling C R, et al. A bridging study between liquid chromatography and microbial inhibition assay
method for determining amoxicillin residues in catfish muscle[ J]. Journal of AOAC International,1998,81(1): 33 ~39.
Pikkemaat M G, Dijk S O, Schouten J, et al. A new microbial screening method for the detection of antimicrobial residues in
slaughter animals: the nouws antibiotic test ( NAT-screening) [J]. Food Control, 2008, 19(8): 781 ~789.
Mohammad M K, Sang H L, Hyun S L, et al. A batch chemiluminescence determination of enoxacin using a tris-
(1,10-phenanthroline) ruthenium (1) —cerium(IV) system [ J]. Journal of Fluorescence, 2006, 16(4) : 535 ~540.
Pikkemaat M G. Microbial screening methods for detection of antibiotic residues in slaughter animals [ J]. Analytical and
Bioaralytical Chemistry, 2009, 395(4) :893 ~905.
BNLHT , i WU, KR BT BRSOG4 R] P A6 06 1 I PR BB A B A% I RE RO AT LT . e T
4%,2011, 40(10) :1 500 ~ 1 504.
Ge Lixin, Gao Shumei, Liu Sibin. Three-dimensional UV-induced plasma synchronous fluorescence spectrum resonance energy
transfer and energy analysis of resorption[ J]. Acta Photonica Sinica,2011, 40(10) :1 500 ~1 504. (in Chinese)
EFMW LR e, S 3T 4R [ P O il B E IR0 AR RO I B 07 ik [T Ot 3k A 506 % 2 i, 2006,
26(6):1080 ~1083.
Wang Chunyan, Jiang Huahong, Gao Juwei, et al. A new method for concentration determination of crude oil sample using
three-dimensional synchronous fluorescence spectra [ J]. Spectroscopy and Spectral Analysis,2006, 26 (6) .1 080 ~ 1 083.
(in Chinese)
RIEA, LEF WU, 4. YOWEEEMT B B-3R WK S Eu( D) -2m KK AWM AR A ALT]. 24
Bl 2E 4R ,2011, 27(2) 1231 ~234.
Hou Faju, Wang Yubao, Miao Yanhong, et al. Fluorescence study of the interaction between the modified B-cyclodextrin
and europium ( [l ) -chlortetracycline system and its analytical application[ J]. Journal of Analytical Science,2011, 27(2) :
231 ~234. (in Chinese)
PR BRE e MPCLL, %, AR B SOt LM E BN PR s R B [T]. Wb R4 B AR 4R, 2011,
31(1):57 ~62.
Chen Zhimin, Chen Guanhua, Hao Qinghong, et al. Determination of doxycycline residue in pork by derivative synchronous
fluorimetry[ J]. Journal of Hebei University: Natural Science Edition, 2011,31(1) :57 ~62. (in Chinese)
S MRS AR R IRAL 5. BRER AL [R5 9Ot 1 I A8 4 Y v IR R 2 R AR B [ 1] L K= 224 B SR RL22 I, 2010,
30(1) :64 ~68.
Zhang Yan, Chen Guanhua, Hao Qinghong, et al. Determination of spiramycin residue in pork by synchronous fluorimetry
with sulphuric acid oxidation [ J ]. Journal of Hebei University: Natural Science Edition, 2010, 30 (1):64 ~ 68.
(in Chinese)
RGN A W SC. T EMD Y 3R HLBT & R LA [T ], Aol BLB 2 4R 2010, 41(9) 1182 ~ 186.
Cai Jianhua, Wang Xianchun, Hu Weiwen. Near-infrared spectrum detection of soil organic matter content based on
empirical mode decomposition[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2010, 41(9) ;182 ~ 186.
(in Chinese)
JAAT NS, i, S TR ST B i e B A T R AR A e R UT I LT ] RO LB R R, 2012, 43(2)
128 ~133.
Zhou Zhu, Li Xiaoyu, Gao Hailong, et al. Comparison of different variable selection methods on potato dry matter detection
by hyperspectral imaging technology [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2012, 43 (2).
128 ~133. (in Chinese)
BRA M E B, 5 KRBV IS TR A i RO R A LT]. HEBERL TAR 23R, 2011, 29(2) :127 ~132.
Feng Xiaoli,Qiu Baoyun, Yang Xingli, et al. Optimal methods and its application of large pumping station operation[ ]J].
Journal of Drainage and Irrigation Machinery Eegineering, 2011, 29(2) :127 ~132. (in Chinese)



