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Quick determination of residual sulfur dioxide in Lycii fructus
using headspace thin—film microextraction coupled
with surface—enhanced Raman spectroscopy

WANG Yi-ru, DONG Jing, ZHAO Zi-ming, DENG Zhuo, CHEN Xi

( Department of Chemistry and The MOE Key Laboratory of Spectrochemical Analysis & Instrumentation,
College of Chemistry and Chemical Engineering, Xiamen University , Xiamen 361005, China )

Abstract Objective Combined the advantage of low background interference and high extraction efficiency for
headspace thin—film microextraction sample preparation technique with the advantage of fast detection and high
sensitivity for surface—enhanced Raman spectroscopy ( SERS ) , an approach had been developed for the rapid
detection of residual sulfur dioxide in Lycii fructus. Methods 1.0 g of crashed Lycii fructus was put in a 10 mL

glass vessel and then was acidized by diluted sulphuric acid. A ZnO film was hung in the head space of the sealed
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glass vessel to extract SO, from the sample solution at 55 °C for 10 mins. After the extraction, the ZnO film was taken
out and 10 pL of concentrated AuNPs was dropped onto its surface for SERS analysis. All SERS measurements
were carried out by a portable Raman spectrometer. Results A characteristic peak for SO, can be detected at 654
em”'. Experimental parameters related to extraction efficiency including extraction time, extraction temperature
and phase ratio were investigated and optimized. Under the optimized conditions, a good linearity was in the
range of 25-800 mg * kg™' and the detection limit was 15 mg* kg™'. There was no significant difference between
the developed method and the traditional distillation and titration method for the determination of SO, in Lycii
fructus, and the recoveries were in the range of 83.7%-107.3%. Conclusion The developed method coupled
with headspace thin—film microextraction and surface—enhanced Raman spectroscopy can be used for quick
determination of residual sulfur dioxide in Lycii fructus.

Keywords Lycii fructus; sulfur dioxide; headspace thin—film microextraction; surface—enhanced Raman

spectroscopy ; quick analysis
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Fig.1 Home-made apparatus for headspace thin—film microextraction
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Fig. 2 Detection of the added amount of sulfur dioxide in Lycii fructus by the method combined headspace thin—film microextraction with

surface—enhanced Raman spectroscopy
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Tab. 2 Analysis of residual sulfur dioxide in Lycii fructus by the method combined headspace thin—film
microextraction with surface—enhanced Raman spectroscopy
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5 KK (not detected ) — 10.7+0.8 7.5
6 FHH (not detected ) — 6.1+0.7 11.5
7 KK (not detected ) — 7.1+0.8 11.3
8 KK (not detected ) — 48+04 8.3
3 FRAE AU AR )RR 2 BT ZnO 22187, TR SO,

3.1 B MY TR P SO, ZEBURCR R R AR
A& HUIE ] 10 min , 25 B BE O 55 °C 1025 M e
( Vi V’{‘ﬂja—Flﬁj Yh1:4 E/‘J/%ﬁ:—l:, ﬁ‘%’]%ﬁﬁﬁiﬁl
FEoM 105 B H,S0, % W HNO, 1% i M HC ¥ T iR
AR b, T0 25 T RS A2 U om0 J 9 I G
FEHG SR I, DA S U A 2 R i
654 cm™' Qb ISR B A0IE] 3-A BT R, BT ZnO 44
KM R} 2% T 52 55 A, B HCL AT HNO; S5 4 & P

700 - A

600 - 1

500 -

——

400

300 -

BBEF (intensity)

200 -

100

0 | |

1,50,

T
HNO, HC1

3

FIR RE o A ™ A S 4 A T, DRIt AHCA 8 PR AR T TR
I, SO, FFAEH 2 5 19568 S5 BA 2 0855 5 73 5, HNO, J&:
HAT R A AL TE R JCHLIR , i FH 2 A b 2 K AR TR
A B £, FEARRE Al A LA RRER AV, [H Ik
JIr A5 SO, 5 AIEF7 2 05 ) 518 B2 B A sk 3353 5 HL,S0, ¥ K
BEAHA A, A B E AR E, IR H,S0,
VTR A AR AT TR i, 0025 B Rl B SO, A AR R

e
B A o

1 200+

1 000 T

800+

600+

BRRF (intensity)

400+

200

1:56 110 1:100 1:1 000
& (volume ratio)

215

A. FRIYFIZE (types of acids ) B. H,S0, BIAFLEL ( volume ratio of sulphuric acid )

3 S0,

Fig. 3 The effect of acid using headspace microextraction for sulfur dioxide in Lycii fructus
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Fig. 4 The effect of extraction time A and phase ratio B using headspace microextraction for sulfur dioxide in Lycii fructus
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Fig. 5 The Effect of extraction temperature using headspace

microextraction for sulfur dioxide in Lycii fructus
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