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Determination of citric acid in wine samples by ion chromatography-
electrospray ionization tandem mass spectrometry (IC/MS)

ZHOU Hai-Bo, CHEN Lin’, YAN Yong-Li*

(Ningxia Entry-Exit Inspection and Quarantine Bureau of People's Republic of China, Yinchuan 750001, China)

ABSTRACT: Objective To establish a rapid method for determination of citric acid in wine samples by ion
chromatography-electrospray ionization tandem mass spectrometry (IC/ESI-MS) in the negative ESI and se-
lected ion monitor (SIM) mode. Methods Citric acid was separated by high capacity and hydroxide selective
column TonPac AS20 with KOH eluent generated from EGC. Peak area of citrate ion (m/z=191) was monitored
for quantifying. Results The limit of detection was 17.6 pg/L for citric acid. A linear calibration was obtained
over the range from 50 to 1000 pg/L with a correlation coefficient of 0.9992. The relative standard deviation for
8 injections of standard solution (200 pg/L) was 0.77%. This method was applied to detect the citric acid in
different kinds of wine samples which were purchased in market, and the rates of recovery were higher than

95%. Conclusion The method could meet the requirements of quantitative analysis of citric acid in wine
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samples, and also could improve the sensitivity and accuracy of the analysis.
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Table 1 Gradient condition for separation

/min KOH x107/(mol-L™)
0 2
21 50
25 50
25.5 2
30 2
(ESI), ,
450 C, (selected ion monitor, SIM),
191, 04s, -50V
14 SKPRFEmAIALIE
5 )
1000 0.2 um



6 , - (IC/MS) 1837

2 FER59%Hh - ,
ng/L [14]
21 BIEFIEEMHRMIL ! )
TonPac ,
AS20 , . 0.474 min,
B 1 i —_+— iz
2.2 RMSEE. WERIEEE
KOH 50~1000 pg/L ,
, Y =
’ ESD) 535.62X+13565.44, r=0.9992, 17.6 pg/L
, . 100~300 ; 200 pg/L
&
miz =191 ’ ’ 0.77%
[M-H] SIM 2.3 MmO HFAR Y ER
b 5
, 1000
1.3 , 0.2 pm ,
, 3 4,
b b 2
cD_1
5.50 _uS
4.00
3.00 1
2.00 1-Citric acid-16.957

1.00 1

—~0.50 i ; . . ; . . . ; . . . . . . . . . . . . . ‘ min
00 13 25 38 50 63 75 88 10.0 11.3 125 13.8 15.0 16.3 17.5 18.8 20.0 21.3 22.5 23.8 25.0 26.3 27.5 28.8 30.0

1

Fig. 1 Conductivity detection chromatogram of citric acid in standard solution and wine sample
a: standard solution, b: wine sample
va: ;b
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Fig. 2 Mass spectrum detection chromatogram of citric acid in wine sample
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Fig. 3 Mass spectrum chromatogram of citric acid in wine sample before adding standard solution
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Fig. 4 Mass spectrum chromatogram of citric acid in wine sample after adding standard solution
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Table 2 Results and recoveries of citric acid in wine samples

/(pgL™! /(pgL™! /(gL % 1% /(mg-L™"
129.25 200 321.02 97.5 1.76 129.25
267.51 200 490.78 95.26 3.61 267.51
286.51 200 502.91 96.74 2.12 286.51
502.28 200 685.56 102.44 1.93 502.28
652.33 200 882.97 103.59 422 652.33
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