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’ Fig. 1 3D-SOR image of MC(a) and fluorescence intensity(b)
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Fig. 2 Gaussian fitting of peak a and b

(M uas= T o= To) ~ ()



8 2219
223 RESHFENE
1= 34 044 2T o wern?nad (2 1 93 7
W2 , ,
) (100% ) , L5
22 min
221 REATE R 23
> 0 50 BL, 1L 0x 103 mol
) L, (
Tris HCL, Brittorr Robinson, NHs NH,CI, NaOH 1) 1 , Na*, Ca*, Co*, Cd*,
’ ’ ’ ; Ba™ , F&*, Mn™ CTMAB SDS
0 080 mol* L°" . SOR Bs L0x 10 mol* 17" ;
( 3, 0 080 mol* L-! K* Mg* 7Zn> AP B
SDBS 1. 0x 107° mol* L-! ;
. BSA  HSA 10 0 10 Hg *
90 -1
“ \-3—.\, mL
'%" 701 Table 1 Influence of coexistent foreign substances
g 601 /(mol * LY Al /%
= 50 /;,._4/ K*, CI’ L 0x10°° + 76
4 / Nat, Cl- L 9x 10-4 - 12
- aal , ‘ ' Mg2+, Cl- 1L 0x 10-5 +60
0.04 006 008 0.10 012 0.14 Cuzt , Cl- 1 0x 10-6 +82
Concentration of hexahydropyridine/(mol-L ") Ca> , CI- 1L 9x 10-3 - 709
Fig 3 Effect of the concentration of hexahydropyridine Zn?+, CI- L 1x10-3 +97
Spotted solution: M C: 4 2x 10-5 mol* L-!; PVA-124: O 40%; Al Cl 0 99x 10-3 +94
Droplet volume: O 50 HL; A 4% objective was used. Co? , NO3 L 0x10-3 - 10
1: SOR fluorescence intensity of blank solution; Cd* , NO3 1L 9% 10-¢ -92
2: SOR fluorescence intensity of MC Bi*, NO3 1L 0x10-3 59
Baz , Cl- L 0x 10-3 7 8
222 PVA-124 A28 ok Gz*, CF L 0x 1072 v8
Fe* , CI” L 1% 1073 -85
PV A- 124 ’ Mn2 , SO% L 0x 1074 +97
’ L 1x10°° +62
4 R PV A- 124 R L ]x]()*5 +89
s PVA-124 040% l 5Uge mL™! +70
, PV A-124 0. 40% 1 0x10-6 +70
1L 1x10-4 +95
1007 L 0x 10-5 +83
o0 / CTMAB L 0x 10-3 -94
& SDBS 1 0x 10-5 +70
£ 80 SDS 1 1% 10-¢ -9
g 70 NHji , MOO% 1 0x 10-53 + 62
BSA L Olge mL-! + 10
e / ! HSA L Olges mL-! + 17
BOy et T TS e L 2x 10-3 - 10
i 3 T 3 p ; Bs 0 99x 10- 4 +63
Content of PVAM% 1) CTMAB: ; SDBS:
Fig 4 Effect of PVA 124 content ; SLS: ;2 Spotted solution: M C: 1 0x 10-5

Spotted solution: M C: 4 2x 1073 mol* L™!'; Hexahydropyridine:
0. 080 mol* L™ '; Droplet volume: O 50 BL; A4X objective was used
1: SOR fluorescence intensity of blank solution; 2: SOR fluorescence

intensity of MC

mol * L-1; Hexahydropyridine: @ 080 mol * L-1; PVA-124,
Q0 40% ; Droplet volume: O 50 HL; A 10X objective was used

s 100 g
2.0mg, Zn0 50~ 1 Omg, Fe 7Zn

Fe 1 0~
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Fe Zn mol® L-1), 4 2x 10" mol* ring ' (1l 4x 1077
24 mol* L")
SOR J. m : s
i ( 3),
K s 97 2% ~
T = 4m1<1(1<2v'/3— 5" o 103%, RSD 12
, 99 4% ~ 102%, RSD 0 37% .
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Table 2 Analytical parameters of SOR method

r

/BL /(mol* ring=1) / mol /(mol* ring- 1)

Q 30 4 2x 100 2~ 1 8x 10~ Al o= 7 375+ 1. 625% 102m 0 999 4(n= 6) 42x10- 8

Q 50 6 9% 10 2~ 2 1x 10~ ! Al o= 13 445+ 1 519% 102m 0 993 0(n=5) 69x10- 1

1. 00 7 5% 100 2~ 2 1x 10~ Al o= 6 796+ 1. 973% 102m 0 994 2(n= 17) 7.5x 10~ 13
Spotted solution: Hexahydropyridine: 0 080 mol® L-1; PVA- 124: 0 40%; A10X objective was used for O 30 UL droplet volume and
4% objective was used for the others). (Al ny= lnax— 1%, 1 nax ,

Table 3 Analysis results of the samples( 7= 5)

RSD

/(mol* L-1 /x 10~ 4 mol® L-! /% 10~ 4 mol* L-! ! % ! %
0 093, 185, 278, 370, 463 090, 1 80, 2 85, 3 67, 4 64 97. 2~ 103 Q0 60

0 093, 185, 278, 370, 463 093, 1. 87, 2 86, 374, 4 62 99 77~ 103 0 80

0 093, 185, 278, 370, 463 094, 1. 89, 2 84,379, 463 99 9~ 102 12

0 093, 185, 278, 370, 463 093, 1. 88, 277, 376, 4 69 99 8~ 101 a 31

0 093, 185, 278, 370, 4 63 092, 191, 2 82,370, 471 99 2~ 103 11

49 97 mge ! 093, 185, 278, 370, 4 63 093, 188, 279,370, 46l 99 4~ 102 a 37

Samples: 10 BL; Hexahydropyridine: 0. 080 mol* L-!; PVA-124: O 40%:; Droplet volume: O 50 HL; A4X objective was used
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Application of Fluorescence Microscopic Imaging Technique with
Self Ordered Ring to Residues Detection of Antibiotics
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Abstract Fluorescence microscopic self ordered ring ( SOR) technique with microwave heating is proposed for minocycline based
on the capillary flow of solvent on the surface of hydrophobic glass slide and applied to residues detection of the antibiotics in
milks of Inner Mongolia. In the reaction medium of hexahydropyridine containing polyvinyl alcohol 124 (PVA-124), a SOR of
minocycline with the outer diameter of 1 54 mm and the ring belt width of 22 6 Hm can be formed. When a 0 30 HL droplet of
minocycline mixture was spotted on the solid surface, minocycline in the range of 4 2x 107 =1 8x 10" " mol* ring™'( 1 4x
10" %0. 60x 10" > mol* L™ ') can be detected, the maximum fluorescence intensity was found to be proportional to the minocy
cline concentration, and the limit of detection can reach 4 2x 10™"* mol * ring™'(1 4x 10" " mol* L") with three times of sig-
nal to noise ratio. With the present method, the contents of minocycline in milk samples of Inner Mongolia and minocycline
hydrochloride capsule sample were satisfactorily determined with recoveries of 97 2%-103% and 99 4% 102%, respectively,
and RSD lower than 1. 2%, correspondingly. Therefore, ahighly sensitive and selective analysis method for detecting content of
trace drug contaminations was established. T he method provided theory basis to quantificational analysis of the residues of the
antibiotics in milks which was Inner Mongolia® preponderant resource products. It has important realistic meaning and broad ap

plication prospect
Keywords Minocycline; Milks of Inner Mongolia; Self ordered ring( SOR) technique; Fluorescence microscopic analysis
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