108 2018, Vol.39, No.08 =ElfitkE4 Py % i

FRIL AL KRR T & e VORI

XIBERR', XGRS, skmknk', &I, rEEE, ik
(LRERH K BiEFR S TR B EMELASLRE, RE 300457; 2.?@3%(;_@%[5%, FE 300071)

i B SR K BT A ik 2 e B AR e %U%tlj*ﬁlﬂ UH s B s Kok ¥ AR e ik g ah ko
=B IR B K KA R (ZGGO:Cr't, Yb'', Er'' persistent luminescence nanoparticles, ZGGO:Cr’",
Yb'', ErT PLNPs) , fEHEMEMiRIEILE (CoOOH) , IillidCoOOH S VC 2 [A] 4% S itk A3 I 5 v ) 2
RS VORI KRR ER . 23R4 LIZGGO:Cr'', Yb'F, Er'" PLNPsYE NG 2415 5 870, CoOOH NI KF, #T7¢
P IERLSE, SRR VCEE T R U B PR A . ,E.S'E%%HH CoOOH ] 5 M K PLNPs 1 & VCH] il
I8 JCoOOHEPLNPs [ R R B, IO E 5VCH B RAG RIFMLEHEMHICNHE (R=0.993 15) , KHREN
1.18 mg/kg. FA T SERRFERBRBERE . 795 Eﬁqﬂvcﬂ’mvm, W5 &5 S5 T O RE s e I &5 SR B e i — 5
Mo BEAh, BAHIZGGO:Cr'', Yb'', Er' " PLNPSTEMTLLAMX B BB K A RREMERE, MM EHER, Wik—LHT
YA e 3 A Y VORI 5 1d% o

REER: KRGO 9KRER; BRISEMEL; Ve

Detection of Vitamin C in Food Base on Cobalt Oxyhydroxide Persistent Luminescent (CoOOH-PLNP) Nanaoparticles

LIU Yaoyao], LIU Jingminz, ZHANG Dongdong], GE Kun', FANG Guozhenl‘*, WANG Shuo’
(1. Key Laboratory of Food Nutrition and Safety, Ministry of Education, Tianjin University of Science and Technology,
Tianjin 300457, China; 2. School of Medicine, Nankai University, Tianjin ~ 300071, China)

Abstract: Vitamin C is a small water-soluble molecule in vivo which can be directly involved in the redox reaction, with
a variety of physiological activities. Herein, an ultra-bright triple-doped zinc gallogermanate nanostructure with favorable
monodispersity and optically stable near infrared (NIR) luminescence whose surface was modified with cobalt oxyhydroxide
(CoOOH) was synthesized by a surfactant-aided hydrothermal method in combination with short time calcination, and a
nanoprobe for the detection of vitamin C was built based on the specific reaction of COOOH and vitamin C. The nanoprobe
used the ZGGO:Cr’*, Yb™, Er’* persistent luminescence nanoparticles (PLNPs) as optical signal units and CoOOH as
quencher, allowing the detection of vitamin C with high selectivity and sensitivity based on the inner filter effect (IFE). The
results showed that CoOOH could effectively quench the luminescence of PLNPs. Vitamin C could restore the luminescence
of PLNPs by reducing CoOOH, which displayed a good linear correlation with the content of vitamin C (R*= 0.993 15) and
a detection limit (LOD) of 1.18 mg/kg. When applied to real samples of lemon, strawberry and kiwi fruit, this method gave
results consistent with those from HPLC. In addition, the synthesized ZGGO:Cr’*, Yb**, Er’* PLNPs had a long afterglow
performance in the near infrared (NIR) region, and therefore could be applied to real-time monitoring and imaging of vitamin
C in living cells and organisms without in situ excitation.
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Fig.1  Structural characterization and persistent luminescence
properties of ZGGO:Cr*, Yb*, Er**
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Fig.2  Structural characterization of CoOOOH
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Fig.3  Structural characterization of CoOOOH-PLNPs
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Fig. 5  Photoluminescence excitation (a) and emission (b) spectra of
PLNPs and UV-vis absorption spectrum of CoOOOH (c)
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Fig. 6  Quenching effect of CoOOOH on the luminescence of PLNPs and

corresponding photographs

2.5  CoOOH-PLNPs# R4t Ik & i 25

60
50 0
< 40 '
» 10
‘@fSO 20 40 60 80 100
o 20 VCIERIE (mg/L)

10
07660 680 700 720 740 760 780 800
PA/mm
0.14f- B
o 0.12 MAVCE
5 0.10F
=
0.08}
0.06f
1 1 1 1 1 1 1 1

200 450 500 350 600 650 700 750 80
WA/mm
A. CoOOH-PLNPs#REF J 6 8 5 % AN [ VC & ik iy 2 il 2%, 4 ok
CoOOH-PLNPs#REF % 6 5 5 VC IR 1 26 M55 & . B. CoOOH-
PLNPs_E i fICoOOH-PLNPs I A VCJ5 ) _E 5 48 4 h- ] WSO
7  CoOOH-PLNPsER 4% VCHII R
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A PTHE CoOOH-PLNPs H 3§ 43 H /el 4l /K F if N iE &# VC
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BLCo™ IS AL I, T WLV C I PLNPs £ 1 A% J [ )
CoOOHI% 5 HCo™" .
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FESEBRR A, BT &AM RN R 2,
CoOOH-PLNPsTRE] 1) 7 5 7] g 23 52 3 3 i o oA )
B4, B, B ERE kR 2 e BB, W
Tob MO0 o o A A () 25 B LR R CoOOH-PLNPs G 2 (1
S, KPR CoOOH-PLNPs#R AT % VO M

B8 CoOOH-PLNPstR e A R4 J& B F Fn A 50 1y ma ik
Fig. 8 Response of CoOOOH-PLNPs nanoprobe to different metal ions

and biomolecules
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Tablel Vitamin C contents in real samples
mg/kg
T il SR I % o R £ 1 7 3
FikE 745.545+43.921 715.286+70.933
TBRAERk 1 098.827+38.337 1073.498+61.148
Frig 679.183+44.591 642.095+28.862

VE: B Ux£sER, n=3.



114 2018, Vol.39, No.0S 53l

=

XRS5y 53

MRIFTHL, 5w ROBAR i A 45 R X L, 2 A
MERBA B —BE, TREEER (P<0.05) ,
LIPS T iR R ARG S

3 & #

ARSI SR R K B AR VR 2 A R A B R, UK
B AR N EE MR BB RN BE R, JLIR B 4
TEMEET, GRll& T —FRiEar#E, HIENIR
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