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ULTRA-SENSITIVE SOLID SUBSTRATE-ROOM TEMPERATURE
PHOSPHORIMETRY FOR COLCHICINE DETECTION BASED ON ITS
CATALYTIC EFFECT ON H,0, OXIDIZE ACRIDINE YELLOW

* . . .
SUN Li-na, LIN CHANG-qing, ZHENG Zhi-yong
(College of Food Engineering, Zhangzhou Institute of Technology, Zhangzhou, Fujian 363000, China)

Abstract: A new solid substrate-room temperature phosphorimetry (SS-RTP) for colchicine (COL) detection has
been established based on its strong catalytic effect on H,O, oxidize acridine yellow(AY), which caused the room
temperature phosphorimetry (RTP) of AY to quench sharply. This high sensitive (limit of quantification (LOQ):
3.1x10"° gmL™), accurate and selective SS-RTP has been successfully applied in the COL detection in the
human serum and tea samples with the results agreeing well with high performance liquid chromatography
(HPLC), the results were coincident with those of ultra fast high performance liquid chromatography-tandem
mass spectrometry (UPLC-MS/MS) method. The activation energy and the reaction rate constant of catalytic
reaction were 40.53 kJ'mol ' and 3.97x10 *s™', respectively.
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Fig.1 COL -H,0,-AY phosphorescence spectrum
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Table 1 Several methods for determining COL are compared

Jr ik L PEFE Fl(gmL ) A e A R r RSD(%) LOD(gmL ") LOQ(gmL ")
" 4.0x107"- Al = 6.366 + 6.792 mco/fg-spot ', 9.3x107"* 3.1x107"
fiEft SSRTP 40.x10™" $,=0.083,n=7 09986 1239 (0037 fgspot) (012 fespot’)
WL 2.0x107~5.0x107 AF=-27 +398.8Cco (ug'mL™) 0.9987 1.5x107
UPLC-MS/MS ¥ 1.0x107'°~1.0x10°° Y =-6.3971 + 0.0024x (ng'mL™") 09974  33~38 5.0x107!

A IFERILOD(9.3%x10 " gmL ™", 4% 3Sb/k 144,
Sb = 0.083, n =11)HL3CHR[8](5.0x10 " gmL )L,
JEILE ) R . ATREMRR . —& COL fifh )z
IR A 5 PR8N s R F s P> I I Ji

TIPUBON, $im T AY 73 FAE = AT L%,
AR ap ERIZIZ K ATHEAOD B R
COL R IMERAL 7oA, i HLAR 7S 1AL S x
TEAS 5 FBORRE N 23— P4 =y SS-RTP R AR
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[ — A Boa COL+ X ng'mL ™" FAFB T (WD), 4AHRRZE J+5%
25 HEBFHZN INF, FEAEBS T (YD IR ARV 5 30ik(1.0% 10 C mol- L

FHASES IE 12.0 pgmL'COL. 12.0 pgmL™"  COL=399 ng'mL '=0.4 pg'mL"' COL ™)Lt T3 2.
x2 #EET W) MEW
Table 2 The effects of coexisting ions (objects)

SS-RTP SCHR[8] )77
AT (W) e K SO VFK I (ng mL ™) FVFRERL Er (%) FVFAEHL
POS* 48.0 4000 (207.6) 32 1000
K* 60.0 5000 (202.7) 0.75 1000
Na* 420 3500 (197.7) -1.7 1000
cr 36.0 3000 (194.5) 33 1000
SO 39.6 3300 (204.8) 1.8 1000
Ca** 45.6 3800 (202.0) 0.40 1000
NH," 54.0 4500 (201.3) 0.050 1000
Mg™ 38.4 3200 (198.7) -1.2 1000
Starch (3K 42.0 3500 (196.9) 2.1 500
Glucose (FIZ§HH) 48.0 4000 (204.5) 1.6 500
Co* 5.16 430 (203.1) 0.94 100
Sucrose (FEHH) 8.40 700 (201.9) 0.35 100
Fructose (HHI 9.60 800 (198.7) .12 100
AP 0.600 50 (196.4) 2.4 10
Zn*" 0.420 35(210.1) 4.4 10
COos* 0.276 23 (204.8) 1.8 5
Fe** 0.054 4.5 (200.7) 025 1
cu* 0.046 3.8 (199.8) -0.70 1
Urea (JR3) 0.120 10 (197.2) 2.0 1
Uric acid (JRIR) 0.108 9 (196.9) 2.1 0.1

(53 5%F 12.0 pgmL'COL. 12.0 pg mL™'COL +X ng'mL ™" JLAEE 7 (B PATINE 6 R, T MIHEE AR5 22)

HIZ 2 AT, ATHESCERB AN 1 20 A LB Ik 5.00 mL, EAFFWE .
(W) SEVAAFAEMR L S e, SEREPESESE, ABLTA L3000 rpm [R4E3HE B0 10 min, HEJZ AL K€

JHE R FE AA 50 mL, —40°C fRAF#5 T, AL L 1.00 mL
2.6 HmAH WAL % EIRSCRE COL &, [A2B AN

6 HARRERIEE T2 12 h, HEBRIEE)E, AR, FrssdEE S UPLC-MS/MSPIRE T HE
BRI, TR RRIEIRABK KAl 2 (1 mg), 8, 85 R1HTER 3. Ak UPLC-MS/MS 2 #kK
MIERTF/K 200 mL 16k ZHOCER[81TVE, WG AlB & & B3 M2 e i 21 T3k 4.

%3 AMBERRALFES SHHTER

Table 3 The analysis results of the content of narcissus in human serum

SS-RTP (n=6) UPLC-MS/MS (n=>5)

I L s W B R, mwesen  msoey PHE Er (%)
A 6.38 0.60 0.58 96.7 43 6.41 -0.47
B 7.20 0.70 0.69 98.6 2.7 7.25 —-0.69
C 4.80 0.50 0.49 98.0 33 4.86 -1.2
D 6.93 0.70 0.69 98.0 2.6 6.89 —0.58
E 8.12 0.80 0.78 97.5 3.7 8.16 —-0.49
F 9.02 0.90 0.88 97.8 2.5 9.06 -0.44
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Table 4 A significant analysis of the results
SS-RTP(ng mI™) (n=6) UPLC-MS/MS (ngml™) (n=5) gl o
b = —

X, Si X, S F S t
A 6.38 0.0306 6.41 0.0286 1.4 0.033 1.3
B 7.20 0.0532 7.25 0.0261 33 0.044 1.7
c 4.80 0.0605 4.86 0.0356 23 0.052 1.7
D 6.93 0.0418 6.89 0.0441 1.4 0.045 1.5
E 8.12 0.0691 8.16 0.0286 4.7 0.056 1.1
F 9.02 0.0460 9.06 0.0286 2.1 0.040 1.7

(P=90%, f=n;+ny;—-2=9, Fo90. 9= 6.3, to.90. 9 = 1.8)

H# 3 M 4 v WL, AT A IfE H COL
SEMIE, 485 UPLC-MS/MS AW, [l
KN 96.7%~98.6%, RSD N 2.5%~4.3%, FHATH
IUERA BEFORE 2 B . Ak, NI RE S R F A5 51
14, 330 2.3 14, 47 Al 2.1, XKW S, 5 S,
AR R ETEZE S S ¢ fH 50 1.3 1.7,
1.7. 1.5. L1 M 17, R 5 0, Mz
S NIk, Prititt SS-RTP & R HERAIT,
&M T AL COL IZE -

3 NG

AW H 52 T 1AL SS-RTP ) R MU . etk
FH TR COL [ ikmmr ATk, [FR,
PRI T Ak S N 1R Bl 70 22 0. B i R TR
PRI EREELE . RS, H T AR TR E
COL e, 4595 UPLC-MS/MS MW&. AHf
FHES) T COL M B AW R
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