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Rapid detection of potassium sorbate by nitrogen-doped
carbon quantum dots fluorescence probe

SUN Xue-Hua » QIANG Yu, HAO Du-Ting ,» ZHAO Ying-Jie, ZHAO Rong-Rong
(Yan’an Key Laboratory of Green Synthetic Materials and Chemical Safety Testing,
College of Chemistry and Chemical Engineering, Yan’an University, Yan'an 716000, China)

Abstract: Potassium sorbate is an acidic food preservative, which can effectively inhibit the activity of
mold, yeast and aerobic bacteria, prolong the storage time of food, and maintain the original flavor of
food. In this study, fluorescence nitrogen doped carbon quantum dots (NCQDs) with good water solu-
bility was synthesized by one-step hydrothermal method. Based on the effective quenching of NCQDs by
potassium sorbate, a fluorescence probe for rapid detection of potassium sorbate was constructed. Under
the optimal experimental conditions, the concentration of potassium sorbate showed a good linear rela-

‘mol/

tionship with the fluorescence quenching intensity of NCQDs in the range of 3. 0X10°~ 1. 0X10
L and 1. 0X107"~3.0X10 °mol/L, and the detection limit was 9. 5X10"% mol/L. It has been used for
the determination of potassium sorbate in soda water and white vinegar with the recoveries of 98. 25 %~
102. 7% and 98. 33%4~101. 8%.
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SRPARE, B TR G, AR LR
A 2 S8 Wl 5L 3 il S KR Ak . AN 5
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FHSY S BT LA™ A% 45 1) HL et FH B o % ORIE £ & 4
AEEZMMEMN. KREEEZRE N L2
GB2760-2014"" Lz PSS 7E LR} Hh e KA FH 4
H0.5 g/kg, TEABSHRRMAIA 1.0 g/kg. i
ARk, W PSS Fr i RE T EA PR RS .
R A L TR ISR R VET E E k
1G5 R 28 6T 45, (H R By ik Ak BB
SrFTES G HRAE R A% BT 5 AR . TR
T AU PO E £ S A nsR PSS A5
B B, XA BA — s B AN AL

fi i+ 25 (CQDs) 1E R — g B2 L 40 K 44
B S5fEgk Sik R A, HEARR DL
2ErEne, AREEE . R A WA 2 M L O TR A
RSO BN T A A TR IS RS
HLAS PRAE G AR SCLATE M A s, LA L-
SRR B R FK GE & i NCQDs, 7k
ERAERE RS AR, IR H R RS R T CQDs Y72
JEPERE. P NCQDs Ry 2 SUHE I & £ 5 b PSS
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2.1 {XE5iAF

UV-2550 24h-1] W43 6O EE T CH A B e
F)) s LS55 564 Yot BT (35 [ PE /A ] ; Tec-
nai G2 F20 S-Twin B 553 H35 5 i 7 8 Sl (36
E FEI A HD. ESCALAB 250XI % X §§4k i+
RETE AN (36 EI B R R BH 22 |]D s XRD-7000 X
MARATHALCH AR S H#AF]D) 5 IR Prestige-21 {8 B
AR LT A AY (FTIR, HAS 5 N 7D s 5k
B AL GRAYL H-1850) 5 18 i 8 X T 4 46 (PRD-
C3000).

PSS FRUEFE M (1. 410 > mol/L) ; % FRH
PSS Friffi CL g EfE A= YR A BRA 7D 0. 105 g
TRprrh, B A K . EA % 50 mL Fw
v, BT %R, pH = 6 % Na, HPO,-NaH,

PO, e i . P G & S o ali, BT K R
Btk
2.2 CQDs K%l &

HERRAREER 0.5 g Fl LR 1. 0 g TR
A 25 mL B2K A BebR b, B8RS A S R
% 50 mL RPUFH LMK A rh, T 200 C e
N 12 h, BUKRE R =R, IR A, it
10 000 r/min %5 B0 20 min, [ 22 Kk 2y
Jis T34 0. 22 pm HEFLIE T g, RIS NCQD
TSR, IR PR 28 .
2.3 XWAHZE

BEA B 1000 f5 19 NCQD % F B 2 mL T
10 mL WL @S, A 0.5 mL pH = 6 Ay
Na, HP()/1’N8H2PO/127§7':|37§?& *ﬂﬁ%ﬂg PSS 7{9?‘{1?
W, MRSk B =2, 25, R E
10 minfis 7E Ae = 240 nm & W E e =
410 nmAMARTECIRIE F LR 6T IR 2S (40 58
SR Fo . KRR DO ERE KL AF=F,—F 5 PSS
WP Z A AE R AP C &R
2.4 HEmALE

FATH 100 mIL 7585 HRL W IR 3T Ok 75 b
B30 s U, FRFLUENE L UE . JETRE A E 100 mL
A, fH.

B 25 mL T ERR A BEYY F 50 mL .08
H, IMAKTEL ] 0. 01 mol/L PR FAL BRI W . &
FREFA I AS 5 mL PIIER i, #25), DL 12 000
r/minfP)E E B0 10 min, FIMFLIEREEE, IFH
0. 2 mol/L NaOH ##® 7 pH, & T 50 mL &
s .
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em Al C=0 SEA AR S IEF N—H f2 i
Jrohlg, 1400 cm ' 4bH C—H B9 i Iz sh 1%,
1035 em™ Akl C—O B Aa PR 3h14%, 670 cm ™!
by C—H B2 M R h . iy e 4fE B NCQDs
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Fig. 1 The TEM image (a) and infrared spectrum (b) of NCQDs
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Fig. 2 Fluorescence spectrum (a) and UV-vis absorption spectrum (b)
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Fig. 3 The selection of pH (a) and buffer solution types (b) in the system
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Fig. 5 The selection of reaction time (a) and reaction temperature (b) in the system
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Fig. 6 PSS quenching fluorescence spectroscopy (a) and the standard curve (b)
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Determination results of carbazochrome in samples

Tab. 1

and recovery of the method (7=5)

. Measured Added Recovery Recovery
Sampl RSD/?
ample /(g/kg) /% /;Lg /yg /%
20.0 19.7 98. 50
30.0 30. 8 102. 7
TR 0. 488 1.0
40.0 39.3 98. 25
50.0 51.1 102. 2
20.0 20. 3 101. 5
30.0 29.5 98. 33
IS 0. 297 1.4
40.0 39.7 99. 25
50.0 50.9 101. 8
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