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SPE-Ion Chromatographic Determination of Inorganic Anions in Tea
ZHENG Yuan-li, FAN Ya, MU Kai-yan, TAN Wei, YANG Min, WANG Hong-bin"

(Key Laboratory of Ethnic Medicine Resource Chemistry, State Ethnic Affairs Commission & Ministry of
Education, School of Chemistry and Biotechnology, Yunnan Minzu University, Kunming 650500, Yunnan,
China)

Abstract: Conditions for separation and detection of F~, Cl~, NO,~, NO;~ and SO/~ by gradient ion
chromatography with suppressed conductivity detection were studied. NaOH solution as mobile phase ,the target
component in the extract were separated on AS11 column with AG11 as guard column. Puer tea as samples,
investigated different reflux time, extract volume, the impact of mesh size on the tea extraction rate. It was found
that the correlation coefficients of linear regression equations were above 0.999 1-0.999 8, and the detection
limits of those anions were in the range of 0.015 mg/L.—-0.041 mg/L., RSD %<5 %, the recoveries of the method
were between 80.6 % to 113.7 %. The method offered fast operation, good reproducibility, high sensitivity and

accuracy. The method is used for the actual of anion in the tea samples analysis, the result is satisfactory.
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Fig.1 Effect of extraction time
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Fig.2 Effect of extraction volume
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Fig.3 Effect of mesh size
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Table 1 Linearity ranges, linear regression equations and the

BHES 145 2/ (mg/LL)
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detection limits of the methods

RIEER A AR

GE-Sx LT (mgl)  (mgl) EH RSD/%
F y=0.1732x-0.0163 0.06~6.0 0.017 09994 337
Cl" y=0.150 9x—0.001 1 0.06~6.0  0.015 09994 3.55

NO, y=0.1151x-0.0195 0.1~10.0  0.038 09997 224
NO;  y=0.116 7x-0.018 8 0.1~10.0  0.041 09998 2.07
SO&  y=0.136 7x-0.0212 0.1~10.0  0.021 09991 4.20

M1 Rl AL ik R R HBRAE 0.015 mg/L~
0.041 mg/L Z [], #H¢ RELTE 0.999 1~0.999 8 JLL[F P,
A FRUE 2% RSD<5.0 %,
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MRS, 25 RN 2 PR .
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Table 2 Tests for precision and recovery in Puer tea(n=7)
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BT fﬁf? %ﬁi% ?ﬁ;ﬂ W% RSDI%
k- 4.329 4.649 0.307 8 104.0 2.77
Cl 1.142 1.434 0.317 3 92.0 2.96
NO, 0 0.469 0.576 2 81.4 2.34
NO;y 0.42 0.846 0.527 3 80.8 1.30
SO 2.39 3.018 0.580 2 108.2 2.23

2= (RSD), Z5 34403k 2 fiow , 25 5538 B RSD ¥/ F
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Table 3 The recovery rate of the five anions in tea samples

- — TR B
BT SRR %@;if %1%;*
F 97.3 98.8 113.7
Cl- 104.3 93.6 103.1
NO, 80.6 86.9 97.7
NOy 83.1 111.5 110.9
S0> 101.8 105.1 90.0

1 2¢ 3 0, 5 A EH B T s DGR AE 80.6 %o~
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Table 4 Measurement results of five anions in tea samples

. MBS ¥ 2 it/ (mg/L)
F- cr NOs~ SO~
EHEED 5577 2.143 0.502 2.716
LA 4.329 1.142 0.420 2.390
EHARAYE  3.953 2.815 0.635 3.371
ETEIS 3.646 1.514 0.422 2.742
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Fig4 Chromatograms of mixed standards of inorganic anions
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Fig.5 Chromatogram of raw puer tea cake
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Table 5 Determination results for different countries of drinking

water

PR BRI/ (mg/L)

=
s % e e
F 4 1.5 1
Cl 250 250 250
NO, 1 0.5 B
NOs 10 10 250
SO> 250 250 250
3 i
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