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# E 1E pH 5.5 1Y Na, HPO, AFGERR Gt . WHER (AO) 5 PAR-LCV) 88 G ¥ Z 8] K AE AR BE
RS, (ENYIER 526 nm ARYSENEIT K, PRI A T RER BB IOEN e IR R PR k. LR, 78 pH
5.5H93.0X10 ° mol « L' AO-4.0 mg + L' PARKZRH, PLAEH ¢ £ 0. 12~0. 5 pg « mL RN 5 2¢
TR IREE AF 5 RIFRMICR LAERIH R AF=165. 4c+2.5, B HERH 0.004 5 pg« mL7',
MR FREAR 22K 0. 676 o ZHOEIR I 15 min P 5E4, HARX ZECHREAE 2. 5 h IWEEARLRREARAE . FliZOT

PRI AL PIRE G T AL . AR 2N T 506, S5 IR T ER

KR I PAR: REREERRR: JOUHIG L
RESHES: 0657.3  CHKKRIRAD: A
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PUR AT R CR 22— H AR AP 2
SRRk M b BUE R OB E . .
IERITRE i LAY 7 i BT HEEE S et BERE I s LY
RAGUBEAR s HE T A2 22 WU RE i P RCREBLAG I E 25R . 2
B R R RS YO TR . BRI R UE. &
PTG, B, i, B4 3K B B ST
HREHE RS 2O I E L R S RO LR BF S 2 L. A
W5 B 1 pH 5. 5 1) Nay HPO, -FP R nhis b » 1Y e
& (AO) 5 PARBLOV)H G W RE R A A AU REREFE 7% . (i
WY BERS O EOEHE R s EICHE ST T RE B AR R DO I E A W)
R IR P75 .
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UV-1901 e5h-n] W3 et BE i AL s 3 A il i AT BR 52 4%
AT . pHS-3C BUK; 5 pH 31 CL R 2 X A8 A R 7DD
MDS-2003F [ Jy [ 4 3% P i 0 i A3 C L desi A Bt ie Ao
FHCABRA D .
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mL "5 4-2-MEBER RO - R Z B (PAREW. 0.1 g+« L' &
B W T RERE CAO) PR, 2>X 107" mol » L1 K ¥ 15
Na, HPO, -F7A5 R 2% AW, 43 31 ik B — S MRk i 44 oy
0.2 mol » L™ Fr MR W F1 Na, HPO, VAR, Fo4MIR4A. I
P BT REE .

DL B3R A i KR B 2518 K
1.2 KWEHE

F 10 mL & & F, KWK A 1.2 mL pH 5.5
Na, HPO, ¥R 22 MR W, 0.4 mL 0.1 g « L' ) PAR &
W, 1.5 mL 2X107" mol « L' AYNY IEM IR, —ER ML
CVOFRUER W, FIKFBER 208, %5, ##E 15 min, 7E9%¢
ST BT HEE 0. 3 nm. Ao /A =495, 5/526 4L, 7 12X
Rz QPOUIREE Fo MECA IR Fr, TS KR
BEAF=F,—F ,
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Fig. 1 Excitation spectra and emission spectra

1. AO excitation spectra

2: AO emission spectra

3: AO-PAR-V(V )emission spectra
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Fig. 2 Absorption spectra
1. PAR; 2. PAR-V(V)

2.2 BMEMEERAESNZM

R TR Z PR R RE R R R0, 25
KB, £ Na, HPO, -FFEER G2 vf A B D0 K AR S 1o 35
KF Na, HPO,-KH, PO, i, #ik#E Na, HPO, 4715
FRVAWL . SCWFEW, 78 pH 5.0~6. 5 1 Na, HPO, 71 g %
W PR R TR s WA 3G #E pH 5. 5 1 Na, HPO,-
R, HEAEMEN 1.2 mL,
2.4 PARBHIREXRAEENZM

PAR-V(V) S5 058 G YITERe R B UK R E N BE

AR, A AR 1 58 A AR N 9 SEHR KR R K
i PAR [%6 2 B8 06 A 5] PAR-VOV ) 4414 10 58 4
2 HEMTRZN R 2R 0 5 MR KRN AT I REFE . 25 R 3R,
Rifizg PAR VK B B 38 K, 9B KR, 0.1 g« L
PAR M =L 0. 4 mL B, R R 5 6 KRR ok,
BfiJ5 s FRHERILUR B, (R R A 9 R KA 218 T B, BT LA,
AILEFEO. 1 g « L1 PAR R B Ee M0 0. 4 mL,
2.5 AO BEIREX T LEERZME

AO fENRER AR, 4 AO HREEH 3X10 ° mol « L 'HY,
R IR AR e R .
2.6 TIEMZ. HHRFIBEEE

LRI, MASAS R BLPUAH BL 28 G5R I AF, 234
TAEMZ . HEPERE A 0.012~0.5 pg » mL™', ZEPEREIH
RN AF= 165. 4c+2. 5, HHERECHN 0. 998 5, 3% 3S/k i
BAFTERIR L ER DL 2y 4.5 ng « mL—', & BRSEEG Ty %, X
0.5 pg » mL™ ' VOVOHEAT 11 WRE 50, W AR50
PEKMREE AF, 71815 RSD=0. 6% , 1] LAF HAS 7 kG
BEARLT
2.7 WHRERMBEME

FREW, AO-PAR-V(V) e BB M AE 15 min
W R 5E4s . HPOEHERM AF 16 2.5 h NEEARIFIEE .
2.8 HEBFHSM

HE T AL EFXE 0.5 pg » mL™" VBRI, 7EA]
XHR2E 5V BN . AT SR VEAA AR 45 R B i (RS 50 4391
e AP (60), Cd2* (90), Zn®" (300, W(V)(10), Ti(IV)
(2), Fe(TM) (30), Cr( VD) (50), Mn(I[) (120), Mn (V)
(30), AR (2 000), Ti Niz* (200), Pb** (2000, Mo(V])
(200), CI™ (200), BRAK (1 000>, F~ (2 000), #74M 4h
(20000, NO*™ (Q0H PR BPI AR ER. RV, 10
mg A R A 50 mg BRIRTT LA #E Cu®™ (10 /%) Fil Co™™ (2
fi5); 10 mg AR 10 mg F- AJ LIEHE Fe' ™ (40 5,

3 FRanIrHT

S3BIFREL 0. 500 0~1. 000 O g AHYIFE T TR U LM
FERrh , ARSI 5 mL ¥ HNO, , B 30 min, FZ&
WA 1 mL H:Op, 329 10 min J5 , 3 ATHfESMER, BF
B 4 B P O T A FeRR A AL IR 35 BB T A
FETAE ST IEMR, FIBFEAT 28 (IR G . T A ) (0 7 T 4
BE 10 mL s, FUKMREZIE. 5, HEEE.

Ay EA R 2 mL, A 1 mL 10 g« L AR
—50 g« L' GRIRIB S MEMFI A 1 mL ¥ 10 g« L' NaF %
T T BR SIS A RN A 1R 0] 25 DGR Fo FIRE S I T AY
POCHRIE Fr o TR SORHERKE AF FIRE S TP S it (R D,
HAARFIRZE/NT 5%, 4 il IR TR .

Table 1 Analysis results of vanadium in samples

B MEME/ (g g ) EHME/ (pg e gD RSD/ % HEREE/ (pg e gD
Bttt GSV-3 0.62, 0.60, 0.65, 0.64, 0.62, 0.63 0.6340. 023 3.56 0. 64
2 GSV-4 0.87, 0. 86, 0.84, 0.79, 0.80, 0.76 0.82+0. 043 5.28 0. 86
%3 GSB-6 0.83, 0.82, 0.85, 0.83, 0.86, 0.83 0.8440. 016 1.82 0. 85
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Study on the Energy Transfer Fluorescence Quenching Reaction of
Acridine Orange-4-(2-Pyridylazo) Resorcinol-V(V )System and
Analytical Application

HOU Ming' , FENG Li-e', JIANG Zhi-liang' *
1. Material and Chemistry Department, Guilin University of Technology, Guilin 541004, China

2. Department of Resource and Environmental Science, Guangxi Normal University, Guilin 541004, China

Abstract An energy transfer technique for 4-(2-pyridylazo) resorcinol (PAR)-vanadium( 'V )and acridine orange( AO) was stud-
ied, and the optimum conditions of energy transfer system were also experimented. It was found that in citrate-Na, HPO, buffer
solution at pH=5. 5, energy transfers from AO to vanadium(V )-PAR complexes. A new method based on energy transfer fluo-
rescence quenching for the determination of trace vanadium('V )with AO-PAR-V('V )was established. The equation of linear re-
gression is AF=165. 4c+2. 5, and the determination range of vanadium is 0. 012-0. 5 ug » mL."", with detection limit of 0. 004 5
pg e mL ™!, The correlation coefficient is R=0.998 5, and relative standard deviation is 0. 6%. The fluorescence reaction is
completed within 15 minutes, and relative fluorescence intensity remains unchanged for 2. 5 hours. The influence of foreign ions
on the determination of V (0.5 pg + mL™') was examined, with a related error of 5%. The method has been used in the deter-
mination of trace vanadium in biological samples with the relative error of 6. 98% ., which meets the requirements of trace analy-
sis.

Keywords  Acridine orange; 4-(2-Pyridylazo) resorcinol( PAR); Energy transfers; Fluorescence quenching; Vanadium
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