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FEAS) MR IIFRFEASEC AL BRANT « 43 SRR RS I
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FRFEA 5 IBRFEAR A il 28 7 vk —AE . [WIRE, Bedl T 3
ANITELS FAREAR DL 1 DRI R SRR (1ef0l )
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Y R ILER 1,

FIT A AEAS B I i F-7000 2661,
PURATVE A BUR, %R T 7F 10 mm 2856 H €
AT o WA 2 S PR T R R SR L 43 R
230~400 nm, 360~580 nm ( [B]fEY R 2 nm ) o A A
KGTREETEREBEE M 5 nm, FHEEEE [ E R 12 000
nm/min, R HL R 500 V. B B LE Matlab %%
P F A TARER, MISCREY FH Matlab 155 45 .

F1 BERILCEMARDEMRER I
Table 1 The concentration designs of pefloxacin and
ofloxacin in samples

% m PR (gmL?) UK
R E AR /mL
cal0l 80.0 280.0
cal02 170.0 100.0
cal03 20.0 400.0
FEIEREA cal04 110.0 220.0
cal05 200.0 40.0
cal06 50.0 340.0
cal07 140.0 160.0
spik01 20.0 40.0 1.00
spik02 65.0 130.0 1.00
IRSFEA ko3 110.0 220.0 1.00
spik04 155.0 310.0 1.00
spik05 200.0 400.0 1.00
... unspikOl 1.00
AIEFREA | piko2 1.00
unspik03 1.00
e
ref02 110.0 220.0

4 KBRS

4.1 FHHPMERHLIEES

Bl 1R RS HZERA . ERYD RS HHAR
FRIVTAKAE ) = B0k R STHLFE (excitation-emission
matrix, EEM ) % % & DL R InbrAE AR spik01 |19 — 4k
EEM 5
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Fig.1 The EEM fluorescence spectra for
pefloxacin, ofloxacin and the sample from

Xiangjiang River, and the two-dimension

contour for the spik01 sample

M 1 AT, FERTRERERGIE KRN, TR
TE 278 nm ANA B KR IE, 7E 449 nm AbAG e K& ST
W, HAE 315 nm ZAFTE— B U D604 T
AR BTE 295 nm AMG B RIMUR %, 7E 504 nm b
R Z S, HLAE 330 nm AbA77E— 55 M &k e
Sl XEFIMIVIKEE, R EEEA A RIOUNA
UG R ARV RS SRR AR
Y Z A OO ESINE, Fatrinwe
A HA 78 iRk

TS WK R 230~400 nm, & K R 360~580
nm YN, AETET T 9 B RO R 2 O . X
ST NP O VIV /€ NS a2 L £ ek
Yt EEM 2 G HHE It 25 — Rk o B, Bffi ATLD
S ANRE E W b A AT 45 ) PR R B A
ML, AHETE R AR BT Ak B A7 B AU A 2
B R R DI, AR ) — AR R —
MR
4.2 HPEIERE

W T AEEREA . 5 ANIBREEAS . 3 AR IRk
AHN 3 AL ZS FIREASIUR RS DO B AERE S 4
FARWHES, LA B AR - R - R
PR, HAR/N R 18 x86 x 111, =M il
i, YR —E2Wr (core consistency diagnostic )
Jrids Bt = R E I M v AL B A, B
IERIUG TGS . B —Buskirkd, Ui
— B RIS, HoE R Tucker3 24 5 34
WA AR — S 22 A o b % — e
N REAE IR AR N — B NEUE R, R A
A B E AT

K2 s ROk — ST - FEA = 40 08 1
R —SEL s 3

1.2

1.0

P Sl
2 3 =

<
o

0

I 2 éﬁ;}i‘j‘( 1 5
2 SHSERABBENZ—BISEAR

Fig. 2 The result of three-dimension fluorescence spectra

matrix of core-consistency diagnosis
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Fig.3 The results obtained from the ATLD algorithm
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Fig. 4 The univariate regression in three-dimension
fluorescence spectra coupled with second-order calibration
method based on the ATLD algorithm
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JEMERAY

2 A T T ATLD Sk 0 = Z4E9E B
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Table 2 The quantitative results obtained from three-

dimension fluorescence spectra coupled with second-order

calibration method in spiked samples
and the figures of merit

FLS TR / THC 5 B e /(ng-mL ™)
gy (ngmL ™) [ % / %]

PEF OFL PEF OFL
spik01 20.0 40.0 19.8[99.1] 42.9[107.1]
spik02  65.0 130.0 67.7[104.2] 125.9[96.9]
spik03  110.0 220.0 105.4[95.8] 213.0[96.9]
spik04  155.0 310.0 151.0[97.4] 298.1[96.2]
spik05  200.0 400.0 217.3[108.7] 406.2[101.5]

RMSEP/(ng-mL™") 8.29 7.13
SERIR I3 /% 101.1£53 99.7 +4.7
SEN/(mLng™") 8.05 8.25

SEL 25.06 15.26

LOD/(ng'mL™) 2.14 434

LOQ/(ng'mL™) 6.49 13.16
% 2 Al

1) AR A A v 55 57 B R AR T B 1 T
Y3 M iR 22 (root mean square error of prediction,
RMSEP ) 4351k 8.29, 7.13 ng/mL, V- finkx [Elfi % ( 1y
B+ brdEfR 2= ) 31011 + 5.3 )%,(99.7 £ 4.7 )%,
A DL RE A T s AT A 2ok, KWL ATLD B3k
) = 5 6 B A IE 325 AT LS ER BRBE KRR v B v
RN B B o AT

2) XTI S A s > R R R, A
05 BB AR 4> M 8.05, 8.25 ng/mL, A& R 43 5]
4 2.14,434 ng/mL, & fEFRITAIN 6.49, 13.16 ng/mL.
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JeIE SRR BOGIEES, SBUTA T S E >
R RABE AR AR

5 i

AW FEHE T ST ATLD B3k 1 = 456 B
FEIEY, T EREEACRE P ol S U B S B A 3R 0
D A IR L Y [N E T . SEIR SRR
Wl AT IEREAE G S AR AFAE R T B B0
~, HESRIRES AT IR T, AR A X
WPEAR S, REXT PRI Fh i dlvb R AR IR VD B A T
TEREIINT, SEBLERBE R S A . RSO TR
TSRS . RE 25 mSORSk ) E oy
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Simultaneous Determination of Pefloxacin and Ofloxacin in the Environmental
Water Using Three-Dimension Fluorescence Spectra Coupled with Second-Order
Calibration Method

XIE Lixia"?, LI Zhineng"?, TANG Jianxin"*, TAN Yimin"®, ZHENG Sixiang’, LIAO Xiaoshan’

(1. College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Hunan Provincial Engineering Research Center of Lily Germplasm Resource Innovation and Deep Processing, Zhuzhou Hunan
412007, China; 3. Agricultural Science Research Institute of Zhuzhou, Zhuzhou Hunan 412007, China )

Abstract: A novel method was proposed for the simultaneous determination of pefloxacin and ofloxacin in the
environmental water using three-dimension fluorescence spectra coupled with second-order calibration method. All the
samples were measured at excitation wavelengths from 230 nm to 400 nm and the emission wavelengths from 360 nm to
580 nm. A three-way data array was generated and then subjected to dealing with the alternating trilinear decomposition
algorithm, thus resulting in relative excitation, emission and concentration profiles related to target components and
unknown interference(s). These results suggested that a univariate calibration curve associated with component of
interest was obtained by the relative concentrations vs the actual concentrations in calibration samples, and further
used to predict content in test samples. The average recoveries of pefloxacin and ofloxacin were (101.1 + 5.3)% and
(99.7 £ 4.7)%, with limit of detection being 2.14, 4.34 ng/mL, and limit of quantitation 6.49, 13.16 ng/mL, respectively.
The proposed method could be applied to simultaneous determination of pefloxacin and ofloxacin in the environmental
water even in the presence of unknown interference(s), and realize the second-order advantage.

Keywords: three-dimension fluorescence; second-order calibration; pefloxacin; ofloxacin; unknown

interference
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