7 5 Vol. 7 No. 5
2016 5 Journal of Food Safety and Quality May , 2016

C

e U, e, B £ A& XA

(1. , 150076,
2. s 150040)
W E: HM® , C ik
C &8 c ., ; C
1~100 pmol/L 250~2000 pmol/L s (As30/Asa0) s
0.9894  0.9843, 0.067 umol/L 4538
C
ES: Sk ; C; ;

Determination of vitamin C by gold nanorods colorimetric probe
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ABSTRACT: Objective To establish a sensitive and simple colorimetric method for determination of vitamin C
(Vc) based on the gold nanorods (AuNRs). Methods AuNRs were prepared by reducing gold salt with chitosan, in
the presence of tripolyphosphate (TPP). Chitosan-TPP was acted as a reducing/stabilizing agent. The obtained AuNRs
were characterized with UV-Vis spectroscopy and transmission electron microscopy. The decreased of the aspect ratio
(length/width) of AuNRs led to a color change in the presence of vitamin C at different concentrations based on
forming goldmalgam. Results The color of detection system changed from blue to red in the presence of vitamin C.
The absorbance ratio (As3o/Asso) Was linear with the Vc concentration in the range of 1~100 pmol/L and 250~2000
umol/L, with the correlation coefficients of 0.9894 and 0.9843, respectively. The limit of detection was 0.067 pmol/L.
Conclusion The reported gold nanoparticles colorimetric probe is suitable for real-time detection of Vc.
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Fig. 5 UV-vis spectrum of AuNRs in the presence of vitamin C
with different concentrations
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Fig. 8 Anti-interference ability of colorimetric sensor for vitamin C

> > s C[J].
( ), 2012, 75(1): 71-75.

Wang XX, Jiang SL, Huang LZ, et al. A new colorimetric method for the
determination of vitamin C [J]. J Zhangzhou Norm Univ (Nat Sci), 2012,
75(1): 71-75.
Wang XX, Liu JM, Jiang SL, et al. Non-aggregation colorimetric sensor
for detecting vitamin C based on surface plasmon resonance of gold
nanorods [J]. Sensor Actuat B: Chem, 2013, 182: 205-210.
Peng J, Ling J, Zhang XQ, et al. A rapid, sensitive and
selective colorimetric method for detection of ascorbic acid [J]. Sensor
Actuat B: Chem, 2015, 221: 708-716.

5 . [J1.

,2008,29(10): 471-473.

Wang JG, Wan RB. Rapid determination of ascorbic acid in vegetable by
potassium permanganate titrimetry [J]. Food Sci, 2008, 29(10): 471-473.

s s . C

[I1. ,2005, 9(3): 205-206.
Yang JM, Qing CF, Yu RL, et al. The spectrophoto determination for
vitamin C in pears and apples [J]. Anhui Med Pharm J, 2005, 9(3):
205-206.
C 1.
,2003, (3): 91-92.

Geng LW. Determination of tomatoes vitamin C by spectrophotometry [J].
Jilin Norm Univ: Nat Sci Ed, 2003(3): 91-92.

s . C [J1.

,2007, (4): 84-88.

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Yao FR, Ren Y. Determination of vitamin C in strawberry with different
harvest periods [J]. J Bijie Univ, 2007, (4): 84—88.
Fernandes JCB, Neto GO, Kubota LT. Use of column with modified silica
for interfering retention in a FIA spectrophotometric method for direct
determination of vitamin C in medicine [J]. Anal Chim Acta, 1998, 366:
11-22.
s s .. C
[J1. ,2006, 27(2): 45-48.
Wang YY, Jiang GB, Hu WZ, et al. Determination of vitamin C in
strawberry by high performance liquid chromatography [J]. J Dalian Univ,
2006, 27(2): 45-48.
Yilmaz S, Sadikoglu M, Saglikoglu G, et al. Determination of ascorbic
acid in tablet dosage forms and some fruit juices by DPV [J]. Int J
Electrochem Sci, 2008, 3: 1534—1542.
Chandra S, Doran J, Mccormack SJ. Two step continuous method to
synthesize colloidal spheroid gold nanorods [J]. J Colloid Interf Sci, 2015,
459:218-223.
Nikoobakht B, El-sayed MA. Preparation and growth mechanism of gold
nanorods (NRs) using seed-mediated growth method [J]. Chem Mater,
2003, 15: 1957-1962.
s s , . C

[J1. : ,2011, 41(7): 1170-1176.
Yan XL, Liu Y, Wang J, et al. Detection of vitamin C based on the shift of
localized surface plasmon resonance absorption of Au nanorods resulting
from the formation of Au@Ag core/shell nanorods [J]. Sci Sin Chim, 2011,
41(7): 1170-1176.
Mohamed MB, Ismail KZ, Link S, et al. Thermal reshaping of gold
nanorods in micelles [J]. J Phy Chem B, 1998, 102: 9370-9374.
Rex FE, Hernandez AD. Campiglia, pushing the limits of mercury sensors
with gold nanorods [J]. Anal Chem, 2006, 78: 445-451.
Ghosh SK, Pal T. Interparticle coupling effect on the surface plasmon
resonance of gold nanoparticles: from theory to applications [J]. Chem Rev,
2007, 107: 4797-4862.
Chandrasek G, Mougin K, Haidara H, et al. Shape and size trans-formation
of gold nanorods (GNRs) via oxidation process: a reverse growth

mechanism [J]. Appl Surf Sci, 2011, 257: 4175-4179.

CGriEsi: @id)

EEE N

HATE, IR, TEARAEARR
ZESRBESR.
E-mail: hecuedu@163.com



