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Determination of Trace Neomycin Sulfate by Photoluminescence and
Lanthanide Sensitized Fluorescence Quenching on
Europium-norfloxacin-SDS
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Abstract ; In the ammonia-ammonium chloride buffer solution of pH =7. 4, europiumion( Eu’*) and
norfloxacin( NFLX ) react and combine as steady complex under room temperature. The complex
shows its sensitized fluorescence of rare earth. The maximum excitation wavelength and maximum
emission wavelength are 340 nm and 612 nm, respectively. The fluorescence intensity has a further
increase in sodium dodecyl sulfate (SDS). When neomycin sulfate solution is added, the fluores-
cence intensity of the system of Eu’*-NFLX-SDS diminishes, while the locations of the excitation
and emission wavelengths stay the same. According to this result, a new way to determine the con-
centration of neomycin sulfate is established. The concentration range that neomycin sulfate can
detect is 0.909 ~22.7 mg/L. The detection limit is up to 0.4 mg/L. This measurement has been
applied to determine neomycin sulfate in tablet and drops. The relative standard deviation is 1.4% ~

3.5% for 6 parallel determination of neomycin sulfate samples and the recovery is 90.5% ~102.3%.
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BRI HT %5 % (NEO, Sigma 23 7] ) = #E i FR B
0.090 9 g NEO, Jili /b & 7K ¥ i - € 45 F 100 mL
ZEHH BOAL 1.0 x 10 7° mol/L /K, I i
UFRE . TR B (NFLX, o [ 24 5 A i ot A
EFT, > 99.0 %) it 5.0 x 10 mol/L 7K
VR, FHEHE MR, Eu’ P00 HERRFRIR 0. 175 9 g
Eu,0, #R (&> 99.9 %) F 100 mL £ahfpr,
A& 1: 1R R, L H,0,, /NG Jin i
R, 7Z R 2IET AR AR A 245 M
th, FHZEIRKCKE 45 i i, 78 22 100 mL 25 B
EARLECAL.0 x10 7> mol/L Eo’* (il £ Wi, Eu’
TAEVE A E A 1.0 x 10 ™ mol/L, & K Ilfi FH it
Feo T TRERLARAREN (SDS) :1.0 x 10 7> mol/L 7k
V. AAE-ZKZE R (pH =7.4) : 1 0.5
mol/L f¥) NH,Cl 1 0. 5 mol/L ) NH, - H,O 7£&

FETE BRI AR 3 o FE R B i W AR 345 g B
4l S Ky sk
2.2 ZWAHE

T 10 mL @A RO 1.0 mL pH =
7.4 1y NH,CI-NH, - H,0 ZE bW, 1.0 x 107*
mol/L ) B’ W 1.0 mL, — & 1.0 x107°
mol/L f#) NEO % #,1.25 mL 5.0 x 10 ™* mol/L
NFLX %% ,0.5 mL 1.0 x 10 > mol/L f# SDS
WL, P45, K ESR  iUE 10 min, ZEERFMET,
F T em (A4 55 b A6 I, A5 S 8 48 30 10
nm, &8 PRI 340 nm 0 SRS 612 nm
AR R 1k B B 9 OB BE F, ) B A 3R 25 B
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Eu’* 5 NEO ,SDS K %& 1 fig B A4 25 %00 (i £k
9); NEO NHFEHM 4T, 15 SDS R 7E 418
nm [iFIT BRSO (Hh £k 8) , (HAR 55 ; NFLX 5
SDS JZ i, ffi NFLX 7£ 414 nm &b & 4= 5 63K,
HAE 420 nm gby= A 5008 187 # 6 nm (1 2 |
4), Wi 8] & A i A K it B s NFLX fil NEO 2
BN (2 3 Rtk 4 58 MG
) sEu’ T 5 NFLX |, & A= i 615 25 3000, 78
590,612 nm 4bH B Eu’* FERAE & STig (BHZE S) |
RIS 82, dat 2 U, NFLX R W) fg i
by Eu’* NIk T Eu’ ™ 986, HAE 612
nm Ab fY 06 {5 B Ko X B R AE g 2 i T Eu’t
°D,-"F,(n=4,3,2,1,0) BRiT51 M, 7E 590
nm &b (°D,-"F, BRIT) 1 612 nm b (°D,-'F, Bk
iT) ,SDS A 612 nm Lb52 IR R , RE 5 1%
BRI (Z 7) . NEO [ im A AT 2K 612
nm ZERYFE G (T2 6) , X J& i T NEO #l NFLX
5 SDS JZ ¥ se 44k B, 7E Eu’t -NFLX-SDS 14
Zin A NEO, i & 2 A1, Eu’* -NFLX-SDS-NEO
VR ZR TR BE S A IR AR 2K, HL R b 0 A7
FEIEAAS . XRUITERIR R NS THSTEK
AR, o 612 nm KbSECIR KT ok . A
I, A @ 57 ] Ed’ T -NFLX-SDS-NEO {£ Z il &
NEO W7k o A SEER B FRMUR Ky 340 nm
RS R 612 nm AR E K .
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E1 NFLX-NEO (1) NFLX(2).NFLX-NEO-SDS (3)
NFLX-SDS(4) .NFLX-Eu’* (5) . Eu’* -NFLX-SDS-
NEO (6) . Eu*"-NFLX-SDS (7). NEO-SDS (8) .
NEO .SDS .Eu’* \Eu’*-SDS Eu’*-NEO(9) k&1
Fig. 1  The fluorescence spectra coming from NFLX-NEO
(1),NFLX (2), NFLX-NEO-SDS (3 ) , NFLX-SDS
(4) ,NFLX-Eu’* (5) , Eu®* -NFLX-SDS-NEO (6) ,
Eu’* -NFLX-SDS (7 ), NEO-SDS (8), NEO, SDS,
Eu’ " ,Eu’*-SDS,Eu’ " -NEO(9). Cyyx =6.5 x107°
mol/L,Cps. =1.1x107° mol/L,Cqps =5.0 x10™* mol/
L,Cyeo =2.0 x 1077 mol/L.
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K2 Eu’*-NFLX-SDS-NEO {& & {561t ik 1 ~4:
Eu’* -NFLX-SDS-NEO ( Cyyp =0,0.5,1.5,2.0) x
10 7> mol/L,

Fig 2  The fluorescence spectra of Eu’*-NFLX-SDS-NEO.
Curve 1 ~4; Eu’* -NFLX-SDS-NEO( Cy,, =0,0.5,
1.5,2.0 ) x107° mol/L. Cyuy =6.0 x 107> mol/L,
Cpsr =1.0%x10 7 mol/L,Cqs =5.0 x 10 ™* mol/L.

3.2 BRBRERNZIT

i€ NEO fHE A 1.5 mL( 1.0 x10~* mol/L),
ST WRRRE , 45 S50 T VR B AT R AR BE pH {ELHY
ARARILIE 3o 59 5 pH AHAE 7.3 ~7.5 Z IR,
PRI RN IE S T IR R ORI AR
BKo SR, o052, T Na, HPO,-KH, PO, |

Tris-HCl I NH, Ac-NH, - H,0 S22 Wi i, RORHT
AFAE . S HEWREES 0.5 mol/L pH =7. 4 (1)
NH,CI-NH, - H,0 ZZihiaE 1.0 mL yefE &
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Fig.3 The effect of buffer solution acidity on the system

3.3 #E®RDE.Eu'T SDS B E%EF

43 kA NFLX Eu®* A1 SDS [ I, #5256
JriEEE. 45 RRW Y NFIX lm R 1.2 ~1.4
mL(6.0x107° ~7.0 x10 > mol/L) \Eu’* fi & H
0.9~1.1mL(9.0 x10™° ~1.1x10"° mol/L) }%
SDS & 5 0.4 ~0.6 mL(4.0x10™* ~6.0 x
107" mol/L) Bt , 4 ZR 5 MG FE e K Fe K. S
HL B T | e A R A N T e R R i PR
o BERFW . LR R AN e A R B
Eu’ " R A B 4R, -+ e BT 1R b ) ek
R RKEDOVE . P, A% 5255 356 1 S 0 ) fi
HEHESH R 5.0 x10™* mol/L f#)) NFLX 1. 25
mL,1.0x10 * mol/L () Ev’*1.0 mL,1.0 x 102
mol/L [ SDS 0.5 mL,
3.4 RMATIE

5 BN B[R AR R A E PR R, 25
FW] SO 10 min J5 ,Eu’ 78 612 nm A Y54
AEMERE TR RE e K, H 30 min PYAAS A 5256 1k
FECE 10 min [5I07E , IFAE 10 min Y5ERL,
3.5 FHxW

M5E 9.089 mg/L ) NEO, F AR ZELE 5%
T o AR F X — 205 W4 & B T2l kL)
FEVFHRE 73 512 Na™ (92 mg/L) (K™ (390 mg/L) |
Mg** (12 mg/L) . Ca** (8. 80 mg/L) . Zn** (20
mg/L) \Ba®* (6.87 mg/L)  Cu’* (1.27 mg/L) .
A" (693. 9 pg/L)  Ni** (1. 47 mg/L), Mn*"
(2.20 mg/L) Fe'* (784 pg/L) .Pb’* (20.7 mg/L),
K TENT ARG SR UTRE J5 AN 52 el 2 .
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(1) T R P B RO 28 2% 1

XEANTR] ™ 52 14 TR 4 2R T AR A T AR o
Yt o s 2% ik IR (NEO & 404 3.5 mg/mlL)
1.0 mL g% % 100 mL 25 5, IOR: B J5 ¥ Tk
2.0 mL, $%5CY5 J5 ik BEAT B AT, U 2 A Y R
PEAT [T, E SR IR 1,

®1 BEFTBRAREIFRFIBRATRBAERNNELSR(n=6)

Table 1  Results of the NEO concentration in eye drops and pills(n =6)
G NEO %t Mgt/ (mg - L7 AR/ (mg - L) BICR/ % AHXI bR ENw 22/ %
T R
1 3.36 ¢/LL 6.72 95.41 2.84
2 3.63 ¢/LL 7.26 4.54 93. 80 1.42
3 3.52 g/ 7.04 102.25 3.03
Fr il
1 99.3 mg/ K 9.93 95. 66 2.05
2 105.9 mg/ i 10. 59 4.54 90.47 1.49
3 97.4 mg/ K 9.74 90. 60 3.51

(2) R wi R e 3R & i ) I s

WU mORT a2 10 i (54 100 mg/ A, K5
FRoE IR, HERRARIBUR 24 T — B (i, K ¥ it
HERE 1 LAY, i8S LAuE R, i
# 1.0 mL F 10 mL HOEAE P 355000 05 RA HEA T
E, RS PR A A S . &P
6 YCHURRINZE , 245 R ILF 1, 45
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TUHC & W96 B AR R BE | e A1) i 4 S 1
S RIS T I R NEO A58 5 6 A i
&Jr ikt TR T 1920 Stokes iR K | At
BILOLIE GEEAE otk g R TN
SFUCRPERE, T SEPrkE il o NEO 0 E 45 Rl
o ZWTFR TR L ICR AT P AT
TSR RA —E 148 3
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