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Fig.1 Schematic diagram of single fluorescence
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Fig.3 Schematic diagram of ratiometric fluorescence
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Fig.7 Schematic diagram of showing solution color changes with concentrations of analyte
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Al Shehab S5FPILL 22 B8 R AE ik J5UR] 4% Au®
WA A, R & ZAE BT g7, & i AuNPs,
R S PR A A 5 8 R ) — R S A
HETE = R, Au® 28 5 = Uk i = AR
F- 3 i 7 R - L AR B AR R iR I IE & 9, i
BF, = REURAE 5t B BE AR T A R Ji 5] 22 2
FZ A E T, AT 8040 1k 25 1) AuNPs, ¥R
ANV B = U,V TR (0 AR (0 2 O 4%
o, WK N 535 nm 205 F 540 nm HL 6
PEBEE T, AL R X = U O i BR R 33
nmol/L, Chanajaree 55758 12 22 5 26 Ag*id it 4y
Ag" G i AgNPs—2 i % (AgNPs—Cur) , 2 ¥ 2 Al
)& PO ES BB L R E M E &Y, Ph> A
AR BE T, B RE RS T I L FE AgNPs—Cur
HIgE A8 b, BT T —Fl AgNPs—Cur 15 /2
AR AR TR R K AR R K H g P, Ag-
NPs—Cur 7Efieff pH 6 B9 Z&F F 280, A
R4 Ph>J5 , 10 min PY A B 0 1) 5 Y A8 A 35 A
H 3R @ 2R TUTE , AgNPs—Cur 76 % K 430 nm
Qb B WO 0.7 &%) 0.3, AgNPs—Cur {7
e A X Ph> A H BR A 13.6 pumol/LL,

1.3 Wh-tkaoHx
BEF 220 R WAL AR 109 - H 4 B ik

JE 0 9 AR T 3 R L G G ) 3k 25 5 ok ) — B O
B, WAR BB AR L, X Fh 7 A3 5L T 9L
BRI 7 % AR 34, 2 oy 3 Rl A TG sl e B
— B ST R 2 R R 2%, SO T
R 04 AT B, 48 PG 0 A o e P D T 4

Huang S8 & T — ﬁu%ﬁ%j‘?fg%ﬁ\
T, DUEAL R G0K 0k 78 35 A FL S AL Rk 4 K 5
K (MSNs ) 2 15 5 50K 14 18 T 07 ffC O R o0 i 92
AL SR T B RS S PR SRS A PR v 1
RAGFEVDTTIREE . 5 ABSER (HAc) Bl 2 3 E B
B, I E R 2R R B, WO (430
nm) F17%¢ 5% (530 nm) 55, LAA & ¥0 1] 1R TR 19 ¥k
JE o B U 1T QR B 1 1 R WO B N &
B, HOHOE IR A
B, SRAIMT TV TR €0 328 T R TR AR Ry R B
O, ZAEYLRISRRIELE 1.5 h E kI 10°~
10" CFU/mL 9 B F€ V0 1T ICAT B, b 42 000 2 A
FR 63 CFU/mL, ¢ 600 % & B 40 CFU/mlL,
Liu S5 6 7 —Fp 36 F 55 4 g Kok T 1 25 3%
FYURIR R [ kK F-(8 10), % b
YK K T A1E 546,657,758 nm Hl 812 nm b ¥4 K
SPUGE SRS DU A I AR OK AR R v 2 2R I IR A 0
M\ 417 nm £ 57 3] 560 nm HLIE WS04 i 85 448



25 2

EHFHRAER B AR S REAN P oy 471

2o, JLRT, ZEEFE IFE K UCNPs 1£ 546
nm A1 657 nm 4L AP G, TAE 758 nm A1 812 nm
Ab R SEAR AN AL 38 33 W B AT AR (Tsag

ijﬁ
RIS
_
e ey KL T e R
LR

g ‘ i i g
e - Ik

[758m1)6ﬁfl§ F‘%EFE'EO E%ﬁé%ﬁ:F y Lo Fn [ZK%T'J_Q
JEXF F A I Y 43 591y 25~200 wmol/L #1 5~
200 pwmol/L, K i FR 435124 25 wmol/L #1 5 wmol/L,

3

WK

IFE g={" ¥
( ) [
Fe Ly

LW HKF

Vs

10 UCNPs-curcumin £tk & &4l FRr = B
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Table 1 Application of nanosensors based on curcumin for food detection

Al 7k Al 4 H o A 58 E #r B TR A ErE A Lk
RSk INZBR LEDN 10~60 pmol/L 75 nmol/L - [71]
N
FIN
R KA ] 0~40 pwmol/L 0.353 pwmol/L 140 s [72]
RSk F- B koK 25~200 pmol/L 25 pmol/L, - [73]
s 5~200 wmol/L 5 wmol/L
& ik =R A & 2 1x10°~4x107 /L 0.24x107 ¢/L. 4 min [74]
& ik AFB KA 0~36x107 g/L 11x107 /L, - [75]
& ik ATARER 3 Xt 1~100 ng/mL 1.7 ng/mL 3s [76]
ARHET
& ik R R oA A B 0~100 pmol/L 38.63 pmol/L - [77]
& "
K-k F- 44 0~120 pmol/L 42 nmol/L - [78]
0~40 pmol/L
7K 85 pwmol/L
WAL T BE AL B K 0.59x107°~342.1x107 mol/L. 0.29 pmol/L 900 s [79]
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Application of Curcumin Nanosensors in Food Rapid Detection

JIA Mu, GAO Xue’, ZHANG Hongmei, LIU Lu, LI Jianrong
(Engineering and Technology Research Center of Food Preservation, Processing and Safety Control of Liaoning Province
Liaoning Provincial Key Laboratory of Food Quadlity Safety and Functional Food, College of Food Science and
Engineering, Bohai University, Jinzhou 121013, Liaoning)

Abstract Food safety has been faced with serious problems include residues of pesticides, veterinary drugs, non-stan-
dard use of food additives, and contamination of heavy metals, bacterial toxins. Therefore, establishing rapid and sensi-
tive detection methods for the harm of pollutants to food is of great significance in ensuring food safety. Curcumin, as a
fluorophore, has excellent fluorescence characteristics. As a natural pigment, it has a wide absorption peak. lts unique
ketone enol tautomeric structure is prone to color changes in acidic and alkaline solutions and B-dione structure can
chelate and coordinate with metal ions. In addition, curcumin can generate electrochemical signals due to electrical con-
ductivity. Nanosensors have the characteristics of small size, large specific surface area, light weight, low consumption,
and obvious optical properties. The curcumin-based nanosensors offer fast detection, high sensitivity, low cost, simple
operation and so on. Combining the above advantages, curcumin is an ideal candidate material based on nanosensors for
the detection of toxic and harmful substances in food. Based on the unique structure and properties of curcumin, this ar-
ticle reviewed the application of optics and electrochemistry nanosensors of curcumin in food rapid detection and high-
lighted their excellent detection performance. At the same time, this article pointed out the limitations of detection meth-
ods of curcumin nanosensor and the future development direction, and expected this review will provide a reference for
the field of food analysis and detecting.

Keywords curcumin; nanosensors; rapid detection; food safety



