2021410 A Z%ikm fiﬁi?"ﬁx’ 52 % %10 M

doi;:10.6041/j. issn. 1000-1298.2021. 10. 041

ETRTZRIEHAIENB A FRAEZKE S RER N

R xR4T oM EIR' R#E KT
(1L LT RPTIE E R A 5 T 52505, 7 330045
2. VAR KAV S R A BB 2 2 DRI B ., i 330045)

T DFFE R B 8 AR KX P L BR Y4 Vb B (SARH) FIER AR IR 155 % ( DCH) 5% BA Pl A A T 474, &
%6, 0307 T SARH FRUEVIR DCH ARUEIR 25 H X9 P& OB A% SARH &2 DCH. 19 X8 PR B2 OB 1Y = 4k [A) 20 510l
T B E TG SARH A1 DCH 48 B3R 00 AY B .22 A B8R 110 nm, 568 & 045514 320 nm #1381 nm, HIK,
SR PR 3R R0 5 48 T IR BE VA TR W B RN SDS I VR VA B X Bef ) % 28 S5 B2 (1 52 ), T T XS A 7 SARHL il DCH
5 BB I B ARG I 5 BRPRBE VA R MK I 0. 375 mol/L SDS ¥R ¢ & 0. 300 mol/L FISRAEMH] 12 min, )5, FIH
Z G PERIE (MLR) 5 /N F [0 ( PLSR ) IS4 [ Bk 7109 (SVR) 55340 B & 57 1 4% P b SARHL Al DCH 5% 4
PTTEAEY , JRERZE SRR, 5 EF MLR M1 SVR A F0M BB AH Lk, 26 F PLSR M TN B 25 5 1A B 4F, & F
PLSR () SARH %% B8 TR A2 i) 353000 S ke 52 R R3O0 0. 846 5, Tl A2 245 HR45 22 ( RMSEP) 2 0. 344 1 mg/kg , FiX}
T 524 (RPD) 24 2. 588 2, #F PLSR [ DCH %% B S AL AL 19 R, 47 0.914 1, RMSEP 47 5. 890 9 mg/kg, RPD 4
3.243 5, PHULAT UL, o7 FH IR 45 5% S 4 AR K XS 1At SARH F1 DCH 5% B3 % Al 47 09, % 7 15 W el 38 4 rh
SARH 1 DCH 5% B iy gtk 2t 17 5%

KR YR FHRVTID R ; BB IER; FEIO0GEE; BIFST
RESES: 0657.3 XEAFRIRED : A X EHS: 1000-1298(2021)10-0394-08
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Abstract: The feasibility of applying synchronous fluorescence technology was studied to quickly detect
the residues of sarafloxacin hydrochloride (SARH) and doxycycline hydrochloride ( DCH) in chicken.
Firstly, the three-dimensional synchronous fluorescence spectra of SARH standard solution, DCH
standard solution, chicken extract without antibiotics and chicken extract containing SARH and DCH
were analyzed, and the wavelength difference AA of both SARH and DCH were determined as 110 nm,
and the fluorescence excitation peaks of SARH and DCH were respectively determined as 320 nm and
381 nm for the detection of SARH and DCH residues in chicken. Secondly, the effects of the
concentrations of magnesium sulfate solution and SDS solution, as well as time, on the fluorescence
intensities through the single factor test were analyzed. The best detection conditions of SARH and DCH
residues in chicken were as follows: the concentration of magnesium sulfate solution of 0. 375 mol/L, the
concentration of SDS solution of 0. 300 mol/L and time of 12 min. Thirdly, the prediction models of
SARH and DCH residues in chicken were established through the algorithms of multiple linear regression
(MLR) , partial least squares regression (PLSR), and support vector regression (SVR) , respectively.
The experimental results showed that the comprehensive evaluation of the prediction model based on the
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PLSR algorithm was the best among these algorithms. For the prediction model of SARH residues based
on the PLSR algorithm, the Ri, RMSEP, and RPD were 0.846 5, 0.344 1 mg/kg, and 2.588 2,
respectively. For the prediction model of DCH prediction based on the PLSR algorithm, the R}, RMSEP,
and RPD were 0.914 1, 5.890 9 mg/kg, and 3.243 5, respectively. The results showed that the

detection of SARH and DCH residues in chicken was feasible through synchronous fluorescence

technique, the implemented method was straightforward and fast, and could provide a reference for the
rapid detection of SARH and DCH residues in chicken.

Key words: chicken; sarafloxacin hydrochloride; doxycycline hydrochloride; synchronous fluorescence

spectrometry method ; regression analysis
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FELHHL 4 500 r/min B 0> 15 min, B



396 | A 1 R A= S ¢

2021 4
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0.15.0.20,0.25,0.30,0.35.0.40, 0.45,0.50,
0.55.0. 60 mg/L (4 B %F W F 3 A H 54 0. 110,
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Fig. 1  Contour spectra of three-dimensional synchronous

fluorescence of SARH and DCH standard solutions
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Fig.2  Contour spectra of three-dimensional

synchronous fluorescence of chicken extract
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DCH 455 WAk T4 7 ORISR | 371N 73 8] 14 il 43
BWER, i 2, SDS X SARH il DCH 4544
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Fig.3 Effects of different conditions on fluorescence intensities
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Tab.1 Statistical results of samples of SARH and DCH residues in chicken mg/kg
FHIE brif 22
REASE SARH DCH &
SARH DCH SARH DCH
VllERS 0. 110 ~3. 300 0. 550 ~60. 500 1. 469 28.757 1.174 21.873
T £ 0.550 ~3. 025 5.500 ~55. 000 1.879 27.500 0.959 20.579

S350 FH MLR (PLSR 1 SVR 557k S 57 48 4
SARH 1 DCH %% B4 i) T A5 284 | I 1 47 S ik, 455 80
M GEH 45 RN 2 fizs, &2 ]I, 36T PLSR
() SARH %% £ 71 I 45 %L (¥ RS (0.846 5) Fl RPD
(2.5882) K, RMSEP(0. 344 1 mg/kg) Fe/)v, A, 3
T PLSR 1) DCH 5% 54 FuMIfE AR Ry, (0.914 1) F1 RPD

(3.2435) £t K, RMSEP (5. 890 9 mg/kg) it /v, 4%
LI R PLSR 3% #:57. SARH Al DCH %% 84 i
DARIRD AT LAAG 25000 5 T 00 4 B4 5 S A FU A =2

(] R R ME 56 2R I 12 1o 000 55 AU ¢4 5000 BE g 0 o
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&2 18R+ SARH #1 DCH % BHEE TN 4t 4 R
Tab.2 Statistical results of prediction model of SARH and DCH residues in chicken

R SARH A5 DCH |35
W
MLR PLSR SVR MLR PLSR SVR
R% 0.8249 0.846 5 0.798 9 0.884 0 0.914 1 0.8583
RMSEP/ ( mg~kg’1 ) 0.3732 0.344 1 0.7675 7.0276 5.8909 14.394 0
RPD 2.386 4 2.5882 1.160 4 2.7189 3.2435 1.3274
T Bl AR IS 3% PLSR 25 X A H SARH & KK

HIDCH 5% B8 19 1500 B 806 0 3% (8 Fh SARHL Al
DCH %% f /& th BR 43 %1 7T 3K 0. 11 mg/kg AN
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SARH 1 DCH 5% B IHEAR R (KBl 4) . ATk
BEAL G XS I o SARH AT DCH 5% B8 ik [i] At A )
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YO0 o s o
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_ 30t 8
;025* * : ’“x "
\\%”240_ k¥ 8 ol o x
o s
= 150 L
= 1of %
05+
1 1 | | | 1 1 ]
0 05 10 15 20 25 30 35 40
B/ (mg kg ™)
(a) SARH
0r .
o YIZaE °
oL x i
,T-\ 50
a0
-
Lo 40
£
& 30+
=
= 201
10
o]
Il 1 Il 1 1 1 ]
0% 10 20 30 40 50 60 70

g ke )
(b) DCH

K4 JEF PLSR Hk MG A o SARH A1 DCH 5% F f
BEAL R

Fig.4 Plots of relationship between actual and predicted

values of SARH and DCH residues in chicken for training

and prediction samples based on PLSR algorithm
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H AT, S5 £ W e s 15 R 28 DU 3 2Kt
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St AR, AF TG A rh A Rk B bk it

BECH AR ELAG P A= AT B G I AR
R TESVYIRME B S P AE ZR AR B A R AR B TR R
FEZ R, AN SCRk [ 30 ] 57 T £ P ZH 20 B
VhE R B BRI D7 i, 7E 0.10,0.50 1. 00 mg/kg
WIMASEN, B 2 7 79.0% ~ 94.5% Z [,
SCHR[31 ] B T A= % rh S 18 D A 2 5% B9 ) A )
B, 7E2.0x 107° 4.0x 107°.6.0 x 10°° 8.0 x
10 °° mol/L ¥ Jin /K *F- A, ol Uit & #E 99.5% ~
108. 0% Z 8], SCHk[32 &S T 248 5 vp DU 3K 2 5%
B BRI 5 ¥, 7E 1..0.4.0.7. 0 wmol/L B A K Y-
P, TR TE 94, 75% ~119. 00% 2 [8] , # #5¢ G
eI AR BV 20 A AR R I R A R
5% BA R DR A B BT, 4% A A B Ok R
AR Bl ) B, 2 A M I TR, TR 2B
P 1 8 Ao 7] B 49 R I R R i AR
5, Ho 58 BLoe 66 % A e B A 2 Ak e A D
R & LS, Rk, R 2P 2O TS A
TR HA I XS A b A R AR

4 #Hig

(1) 50T T hRuEIA T DL K X 1A 8 RO 1) = 4 [
NS, P BE TR Y B K 22 AL R
110 nm,

(2) W B PR 2R 4 o AT 1 R B VS VR VR
SDS 5 R £ R B[] %of 23 D ok FEE ) 52 M, R4S 1 de
ARSI 25 F - B R B S W VR B2 0. 375 mol/L SDS ¥
WHEFE 0. 300 mol/L FIZRAEMTA] 12 min,

(3) B JF g T 2 F MLR (PLSR il SVR
B R P SARH I DCH 5% BE PR A e 2
T PLSR (0 B RIAE g 73 B A, KT PLSR 1Y
SARH 1 DCH 5% £ WU A &Y i) R, 4357 A 0. 846 5
F10.914 1, RMSEP 43l i 0.344 1 mg/kg Al
5.890 9 mg/kg, RPD 43512k 2. 588 2 F13.243 5, 4%
RBH L DOCH AL LT PLSR 5594 19 10 45
UG 0 XS A SARH FIl DCH %% B3 & A Jy vk 2 ]
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