32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

FET TR TR AR T (I KA
RREUEL, SKNGHE, BTAHL EMS, R, MR

FIHASL:

RE AL, 5K N3, & T, . ST RO IEA 4r AR bR K R S 1 (I BRI . Ak FREE Rl 24 4], 2020, 39(12):
2895-2902.

TELR R BE View online: https:/doi.org/10.11654/jaes.2020-0581

FETT BRI HAB S

Articles you may be interested in

UL IX R [RI RS 7 & FRAE I i A R UM RS YRR
A8, & %55, BN, RamasamyRa jeshKumar, J& & &£
LA IABTRL 2447 2020, 39(11): 2640-2652  hitps://doi.org/10.11654/jaes.2020-0403

FREPTEL S| T B EE ) - B SN ) S R S E A
L, 2RUK TR, HE, (R, R
A R E4R. 2020, 39(7): 1451-1459  https://doi.org/10.11654/jaes.2020—-0209

TR A 1 4 T 14 7 15 B S AR ) ity o/ N 22 S M A Py BEL A 80

PNRGE, S, B, A, M, MRk, |

Ny PR 244 . 2020, 39(9): 1878-1887  hitps:/doi.org/10.11654/jaes.2020-0291
I} A il A A L R 290 KA 6 01 S R R 22 3R 55438 () B T

FAMM, AR, BB, TR, =i

FNFREE R4 2020, 39(9): 1908-1915  https://doi.org/10.11654/jaes.2020-0160
Fr AR R 2 S PM, R AR S ERIE 75 R

PO 3, R, £57
LV FREE B4R . 2020, 39(8): 17921802  https://doi.org/10.11654/jaes.2020-0339

KHEWAR AT, RAFHE Z FERE L


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0581
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0403
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0209
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0291
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0160
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0339
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0339

2020,39(12): 2895-0902 R W ®E R FE F R 20204F 12 H

Journal of Agro-Environment Science

RRIUEL , SR, B AL A5 R T RS B 4315 bR AR M 4 B CID ) B AN, Al BRIEAR 272441, 2020, 39(12) : 2895~
2902.

XIONG Wei-wei, ZHANG Ying—kun, LU Zi—jing, et al. Detection of lead ( Il ) in water using a dual-fluorophore molecular beacon[J].
Journal of Agro—Environment Science, 2020, 39(12): 2895-2902.

FFiERE OSID

BE TR EERA S FEHRXIKEREEF ()R

AR, TR, B, EM, ERT, AL

(LWL R R2: At Ay SR AL A A S0 %, (b2 SEREE T RE2ABe, W1k RUiti 4450005 2. Rt IRV AR 226, 9
b Bt 445000)

OB A R K R R (Ph) B R D5 RS SO ] 6-FR S R (6-Carboxy fluorescein
group, FAM) Fl 5-FR 5L JU H 3L B F18 (5-Carboxytetramethylrhodamine, TAMRA ) , &5 & Pb & (11 ) (BRI FC A4, M T —Flgiak
{1 B4 57 M TR P> (K S BE A 43 F 5 b . AR 22150 55 Ph>" 4545 )5 FAM 15 TAMRA B 586 BE 84k , #2571 %7K Pk
Ph* & RAG A FOEE AT T o 45 RRY AR 2 0F T, FAM A TAMRA B9 S5O0 58 B2 (A1) 15 Ph™ (9 B2 (C) 7E 8%
107°~4x 10" mol - L™ i [l P9 52 B R A 9 2 1 56 3%, HLABl a3 (9 [0 ) 05 /2 2 Alr=3.052 C+13.129(R°=0.998 7) , J5 1% B K Hi BR A 1.5%
107 mol- L' (30,n=9) o T, A S0 A T Ph™ Y ik e (4 S P 4~ I S AT FAM 5 TAMRA ¥y 8 () XU R 1 93 1 (R b RE A 57
PR UK R (9 Ph?, S90S R BTt S i 2 WOk 2 B A O o8 REAR A B AR i b PO B 2 A

KB T (D) s SUPGHEAT 0T s B LIS s 2 SN

FESDES: X832  XHREE:A  XEHS:1672-2043(2020)12-2895-08  doi:10.11654/jaes.2020-0581

Detection of lead( Il ) in water using a dual-fluorophore molecular beacon

XIONG Wei-wei', ZHANG Ying—kun’, LU Zi—jing', WANG Peng', ZHAT Kun", XIANG Dong—shan"’

(1.Hubei Key Laboratory of Biologic Resources Protection and Utilization, School of Chemical and Environmental Engineering, Hubei
Minzu University, Enshi 445000, China; 2.Enshi Polytecnic, Enshi 445000, China)

Abstract: To develop a rapid and accurate method of measuring Pb* in water sources, a Pb**=specific dual-fluorophore molecular beacon
(MB) was constructed using two fluorophores (FAM and TAMRA) and the nucleic acid aptamer of Ph**. A highly sensitive dual-color
fluorescence quantitative detection method for Pb** in water was developed based on changes in the total fluorescence intensity of FAM and
TAMRA after the molecular beacon and Pb** were combined. The results showed that the total fluorescence intensity (Al;) of FAM and
TAMRA exhibited a good linear relationship with Pb* concentrations (C) ranging from 8 x 107 to 4x 10™® mol - L' under optimized
conditions. The fitted regression equation was Aly =3.052C+13.129(R*=0.998 7), and the detection limit of the method was 1.5x10™° mol -
L' (30, n=9). The results of this study indicate that the constructed dual—fluorophore molecular beacon can specifically recognize Pb*" in
water sources with high precision and accuracy and can therefore be applied in quantitative detection of Ph*" in water.
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Figure 1 Principle of detection for Pb* based on dual—-fluorophore molecular beacon
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Figure 3 Effect of pH on fluorescence intensity
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Figure 4 Effect of heating time on fluorescence intensity
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Figure 5 Effect of temperature on the fluorescence intensity
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Figure 7 Effect of NaNOs concentration on fluorescence intensity
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Figure 8 Synchronous fluorescence spectra of FAM and TAMRA at different concentrations of Ph*", the linear relationships between the

fluorescence intensity of FAM , the fluorescence intensity of TAMRA , and the total fluorescence intensity of FAM and TAMRA

and the Pb* concentration, respectively
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Figure 9 Specificity analysis of methods



2020£ 12 A

RN, 55 < T XL B 0 TS AR e K R A

BFCID) RS 2901

B3 FA TE R K AR I AAS [R] ¥R BE 18 Ph (NOs) 75 R (3
1), TG 25 B 50 L #5470 45 B i T 1 Ph ik
FESEATINE . 2 1L R BN, WK B R K B KRR
W SR K KA o P Y 5 5t 43 51 R 2.85% 107 mol - L
2.49%10° mol - L' }2 2.24% 10 mol - L™", Ik T E ZZ R
FE R FK Ph> & bt . ZE3X 3 FP SEBRaK AR i 7
Jinbs S, L m R AE 96.7%~104.3% , H T HUK
I 7 5 M B4 AEDGT A o s 22 /N T 5% , iX Ul A 5
TAE S FRAE S ARSI R ELAT A v RO MERR

F1 RAXRFESBINERKKEER) BRKKET) S
1 RIKIKEE(S) B Pb* (n=3)
Table 1 Determination of Pb** in river water samples(R;) ,tap water

samples(T;) and spring water sample(S;) by this method(n=3)

Tiﬁf POOMARE R s mick

number (10 mol-L) (100mol-1-)  oP/%  Recovery/%
R, 0 28.5 2.3 —
R, 3 31.4 4.3 96.7
R; 30 59.8 3.6 104.3
Ry 300 331.6 1.4 101.0
T, 0 24.9 2.5 —
T, 3 28.0 4.0 103.3
Ts 30 56.1 4.6 104.0
T, 300 321.6 2.1 98.9
Si 0 22.4 2.0 —
S, 3 25.3 3.9 96.7
Ss 30 53.0 4.4 102.0
Sy 300 316.8 2.5 98.1

3 g
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— Tl AU Ph B 1B 5 R RGN vk
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