FOOD & MACHINERY FA1EEIH BE 2818 | 2025F 3 A | ARSHM

DOI:10.13652/j.spjx.1003.5788.2024.60123

ETHEERLXWERAATALENRRP LD
HAE & %' EEW K H' HEA A

CLWIRE A 7 /S B R e Aot b, 0/ Kb 4101175 2. IR IISE K2 i Kb
BE.(BRIZ2Z—AATHAERLRAG RS P RALEN T E [ FEIA TR R ELER, SR —FH A8
R AR A2 F R RARA, 2 WAL R ehra m e Rk R S FREAR R X R, FFRTERMRRIE (4
R IZIRA s fUtedh B A 57 6 s B xb S 4 o of o 3 JE BB 48 2 1 min WAL T4, B34 R JE A 10 pmol/L
B, S 2 64 & P E B S 5~90 umol/L, £ 5 2 Y=11.645 45+7.014 55X, # M & 2 0.065 pmol/L. 5 FF 4 & 44l B,
AR D F A 97.9%~105.0% o [ G618 132484 b 48 ik L s A Fk 4 .

KR KA R A F 2 X

i

410000)

Visual detection of cyanide in food based on coumarin fluorescent probe

HU Xiaojun' LI Zheng' WANG Xiali' ZHANG Xin' HE Qingke' LIU Xiang’

(1. Hunan Provincial Institute of Product and Goods Quality Inspection, Changsha, Hunan 410117, China;
2. Hunan Normal University, Changsha, Hunan 410000, China)

Abstract: [Objective] To develop a method for detecting cyanide in food based on a novel fluorescent probe. [ Methods] Based on the
strong nucleophilicity of cyanide, a novel reactive coumarin fluorescent probe is synthesized. The response mechanism, reaction rate,
selectivity, and linear relationship between the probe and cyanide are analyzed and validated using real samples. [ Results] The probe has
excellent selectivity for cyanide and demonstrates a rapid response to cyanide, able to complete the reaction within 1 minute. At a probe
concentration of 10 pmol/L, the linear range of cyanide detection is 5~90 umol/L, with a linear equation of Y=11.645 45-+7.014 55X and a
detection limit of 0.065 pmol/L. In actual sample testing, the recovery rate of spiked samples is 97.9%~105.0%. [ Conclusion] This probe
can quickly and accurately detect cyanide.

Keywords: fluorescent probe; food; cyanide; coumarin

TRAL W S — G PR SR 0 W 5T, B ) T T I R
BE N AL F GER AR RN, 7E AR N 5y 5 40 i (2 3R g
=M RGBT SRR i 2 B AR R
A AR Y R P R SE TS iR TR 14U (WHO)
HC, K RS FURE BB 1.9 pmol/LY . ALY

B TR A kA Xy ik
PR o 2% R HLAE BT TH0 R o AR L Tk S8 L ge s il
L DEOCIRER TR ARG | U B R AR R A
SR R

FURU , TRAL 0 2 00 7 51 32 2060 435 o 4 B0 Ak W 92O

PRy — i A A TR RE, 76 2 BR A 77 2 b Bl g
FAES S B Tll 35 B K B AR B R HE A, A2 A A R
BV AR . AN, B AR — S SR A
A7 FE AR B G T A A A b B A X N 2R e R
FETERR M 2 Al s 7% o HAT, 6 U0 1o S0P 4 G 0y v
BB E AR TN AR G5 AR

HEETHE 5/ 24 1 5 MBS R R R H (405 :2024KIIH12)

BB R A T R AL E AL Y PO IR L TR S
T S 2% B R T 3 4 28 Sl PR B A A S A o 4 1
7% REUEA U AR T SR AR £ T AR
Y TARET A2 Z B F (OAc S 0lbE B 7 T4k
TIRE £ 1 22 , ELXEAE 7K P gEAT A

T 5L 3 AT A ) DR R A A 45 4 1 I, R B S

BAEEE H(1983—) B, 1w 4 7= 1 i 00 it A 35 IF 53 B¢ T R2 0, A+ . E-mail: 420691653@qq.com

s H#3:2024-08-11 22 [E] H #7:2024-12-06

SRR /NG B R, % IR T A SR IO T A I £ 5 s L], =i S LR, 2025,41(3) :45-49.
Citation:HU Xiaojun, LI Zheng, WANG Xiali, et al. Visual detection of cyanide in food based on coumarin fluorescent probe[J]. Food &

Machinery, 2025, 41(3): 45-49.

45



46

24 517l SAFETY & INSPECTION

f S 2 MR T, B T2 N R T A AT R T AT F SR L
ARy S5 ik LB 114 3 A% S R B I — ORI A 1 A
GREFADVOCEE . DHEENIEER 1L C=C
BUHE L5 —A$7 i 7 3 U A R R 5 AW A
7 L A R B S SN SR 2 R S AR A
S PR R AR P DRI, AT Sy B A M
PP RO B S
1 MRSk
1.1 #E 5K

4-( L) IR 3,58 (=P L) 2N - 4y
Bl , 12T A A IR A

R KBS R WO BE N N, - — H L e . = SR
B UREE O A 2R ST YA T S A T A
25 4 A 1k 25 1000 A BR A 7D

K EURR E VS W < 50.0 pg/mL, A6 5 AR v i S A
PR 5

I HIK 2tk
1.2 U=E5E&

% 1 FE PR I 3% A - Bruker AVANCE-500 MHz ! , 1 [
Bruker /3 7 ;

2 bl UL 4y 566 B 3 - UV-2600 B, H 74X Shimazu
/NGIF

960 66 i RE-5301PC A, H A Shimazu 23 7

T 4T B WA % ER I S % X Q Exactive Focus/
U3000Rs UPLC !, 22 [# Thermo Fisher 23 ]
1.3 Ak
1.3.1 2R EH(2)-2-(3, 5- X0 ( = F)l FF 56 ) 2K 5L ) -3-(7-
(Z R -2-5 A -2H- 10 45 -3-25 ) N J% 5 (DCVP-CF,) iy
G S MO [26]09 7B IHE . 40 I FRH304 mg
3,5- W =G R FE IR 245 mg 7-( 2 e ) -3-H1 it
EFEE,MA 12 mL ZHF, A 3~4 35 R 0E |, 84 °C [ul i
12 h, 5 2 W WV JE A VKA ¥ 20 30 min, #l3E , H 2.
i FIIR K VB, 7= o R . W W EAT A R AR Al Ak
TRV A A T i — R SRV MV e V 2 =5 1),
4246 mg KT £1 B 20K Y .
132 R R AR 3% ('H NMR) Bk 3%
(PC NMR)#EAT =P R AE , DL ARE AT R 5, TMT i
TL7/INE ST E S8
1.3.3 9O is ik KR Ar % T THE A, i ik 5 4
10 mmol/L W ¥R ET it % 8, JF R BE R 1 mmol/L TAER . H
1 B 2 7 F K BE % 10 mmol/L ()i £ 75 ¢ ; 78 THF-H,0
(Viwe: Vio W 1:1, 10 mmol/L PBS, pH 7.4) & & rh i 175¢
FEIETE IS BRI B 2Ok B R 10 pmol/L, 9 b5 AL i
KWK 365 nm, BREETEE 10/5 nm,
1.3.4 SOLTE R RMHE EARMCN HHT, &

B 2818 | 20254 3 A | BR&RSHM

SRR BT 20 U, #2 X COTHBZ IR BE AU AR Hh R .

r=230/S, (1)
Hrr:
7 *ﬁtﬂﬁﬁ,pmol/L;

o——20 YK 25 [ WY b5 I 2 , pmol/L s
S——hrifi 28 7 B ARER
1.4 HiE4LIE

K Origin 8104 E 47 4548 b B0 K 25 /o
2 iRk 5abr
2.1 TWHIR$T DCVP-CF IR

& 1~ 2 7] %1, '"H NMR (500 MHz, Chloroform-d)
5881 (s, 1H), 8.08 (s, 2H), 8.01 (s, 1H), 7.86 (s,
1H), 7.45 (d, J=8.9 Hz, 1H), 6.67 (dd, J=9.0, 2.4 Hz,
1H) , 6.51 (d, J=2.3 Hz, 1H), 3.49 (q, J=7.1 Hz,
4H), 1.27 (t, J=7.1 Hz, 6H) , & W Fh IS TR 5 98 65
i —%, “C NMR (126 MHz, Chloroform-d) ¢ 161.65,
157.25, 152.77, 142.06, 138.27, 136.79, 133.07, 132.80,
132.53, 132.26, 131.35, 126.27, 125.70, 125.67, 124.09,
122.27, 122.24, 122.21, 121.92, 119.75, 117.57, 112.48,
110.12, 108.49, 105.97, 97.23, 45.25, 12.51, i @y Fh 2 1
BRSO — 8, 3,5- W (= ) K 2 B
W EEAE — GRS 7-( W 5L ) -3-H B R A
LE bR R AR B K 4 B B I — A C=C XU,
% W LR S0 5 B 1% 70 3k W 3 ok ] 3 R R A
BT DCVP-CE 4R 43 F % IR B 4k B B A W ATk

——ceworocei— oo s
ETEEASEREE, mrEs &G
SCOOO00C e
SO0000 il Qo

o)
TS

EfesE=

1L Il Il Il Il Il Il L= | Il Il
161514131211109 8 7 6 54 3 2 1 0 -1-2-3

[
Bl &AeRA A
Figure 1 'H NMR (500 MHz, CDCIl;) spectrum of
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Figure 4 Mass spectrum of probe
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Figure 5 Mass spectrum of probe after reaction with CN
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Figure 6 Reaction mechanism between CN ™ and probe
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Figure 7 Response time of fluorescent probe to CN
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Figure 8 Selectivity of probe to CN ™
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Figure 9 Response curve of probe to CN
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