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Determination of Nine Organic Acids in Tobacco by Gradient lon Chromatography

HU Jing® ZHAO Ruidfeng SHI Wen—<huang LI Feng SHEN Guangdin
(China Tobacco Guangdong Industrial Co. Lid. Guangzhou 510145 China)

Abstract: A direct simple and sensitive method was developed for the simultaneous separation and
detection of nine organic acids including lactate acetate propionate formate butyrate malate
malonate oxalate and citrate in tobacco by anion exchange chromatography with eluent autogenera—
tor and suppressed conductivity detection. The retention behaviors of organic acids on the anion ex—
change column were investigated using potassium hydroxide produced by EGC-II KOH eluent autogen—
erator as eluent and the optimized gradient elution condition was obtained. The samples were pre—
pared through extraction filtration and dilution. The separation was performed on a Dionex lonPac
AS11-HC anion exchange column. Under the optimized conditions the calibration curves of all the
analytes had good linearity. The detection limits ranged from 0. 013 pg/L to 0. 065 wg/L and the
relative standard deviations( RSDs) were in the range of 0.7% —3.0%. The spiked recoveries of
nine organic acids were in the range of 93% —103% . The method was simple accurate and sensi-
tive and could meet the actual requirements for the analysis of tobacco samples.
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o ~ 15 o
N N N N N N N N 9
1
1.1
DIONEX ICS-3000 ( ) EGC-II KOH ED50A
( ) ASRS -ULTRAT (2 mm) AS50 Chromeleon
6.8 . BP210S ( 0.1 mg ) HYS5 (
) Milli-Q Element A10 ( Millipore )o
1.2
N 1 000 mg/L 4 °C
o ( 18.2 MQ * ecm) 0.45 pm o
1.3
YC/T 314996 ' o
0.5¢ ( 0.0001¢g) 250 mL 50. 0 mL
30 min. o
10. 0 mLL 100 mL 0.45 pm
o 5 1 o
1.4
> TonPac AS11-HC(2 mm x50 mm) AGI1-HC(2 mm X250 mm) ; 30 C;
: 1~50 mmol/L KOH; 2 0.30 mL/min; D25 pL; : 50 mA.
AS11-HC
9 EGC-I KOH 1 ~50 mmol/L. KOH
50 min 1o
1
Table 1  Gradient elution for the analysis of organic acids in tobacco
Time ¢/min exon / (mmol + L=1) Curve” Description
0. 000 1.0 5 Start analysis( )
8. 000 1.0 5 Analysis of weak retention compounds( )
28. 000 30 5 Analysis of medium retention compounds( )
35.000 50 5 Analysis of strong retention compounds( )
40. 000 50 5 Purge system( )
40 . 001 1.0 5 Balance system( )
50. 000 1.0 5 End analysis( )

* the shapes of gradient elution curves curve 5 is linear

o 0.5¢g 50 mL
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30 min i
2.2
o HCO; . OH™ B,0:" HCO,
co, €O, CO €O HCO;
. B,0" B,03" o OH"
CO, KOH OH"
o KOH 0
2.3
KOH o 9
KOH
KOH 1 mmol/L,
& ~28 min 1 mmol/L 30 mmol/L o
50 mmol/L o 1.
2.4
') 1.
2 . N N
Table 2 Linear equation correlation coefficient ~detection limit relative standard deviation and recovery of the method
Analyte Regression equation r LOD p/(pg*L°") RSD s, /% Recovery R/%
Lactate ( ) A =0.244 0p +0.001 9" 0.999 5 0. 021 2.2 93
Acetate( ) A =0.209 8p +0.066 0 0.999 6 0.015 3.0 97
Propionate ( ) A=0.1558p+0.032 3 0.999 9 0.030 2.1 97
Formate ( ) A=0.389 1p+0.041 2 0.998 6 0.013 1.8 103
Butyrate ( ) A=0.1227p+0.011 4 0.999 8 0. 025 1.3 96
Malate ( ) A=0.156 8p +0.027 8 0.999 9 0.018 0.7 103
Malonate ( ) A =0.268 8p +0.070 0 0.999 0 0.032 1.3 95
Oxalate ( ) A=0.474"7p +0.038 2 0.999 9 0. 029 0.9 97
Citrate ( ) A=0.149 5p +0.059 4 0.999 6 0. 065 1.0 95

* Az peak area; p: mass concentration(mg * L’l)
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Fig. 1  Chromatograms of organic acid standards mixture(A) and tobacco sample(B)
concentration of standard: 1. lactate(8.0 mg/L); 2. acetate(8.0 mg/L); 3. propionate(1.0 mg/L); 4. formate(10 mg/L);
5. butyrate(1. 0 mg/L); 6. malate(20 mg/L); 7. malonate(0.5 mg/L); 8. oxalate(0.5 mg/L); 9. citrate(5 mg/L)

3 (S/N =3) 0.013 ~0.065 pg/L.
“©.17 5 2. 2
r=0.998 6 3% 93%~103% .
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Table 3 Detection results of the tobacco samples
Amount w/%
Analyte - - -
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Lactate 0. 186 0. 146 0. 052 0. 089 0. 161
Acetate 0. 462 0.431 0. 286 0. 349 0.309
Propionate 0.033 0.021 0.019 0. 094 0.018
Formate 0.016 0.011 0. 007 0.036 0. 009
Butyrate 0.174 0. 147 0.132 0.110 0. 144
Malate 3.677 3. 666 3.984 3.513 4. 442
Malonate 0.091 0. 100 0. 143 0.128 0. 134
Oxalate 0. 066 0. 048 0. 060 0.074 0. 065
Citrate 1.633 0. 488 0. 636 0.764 5.021
9
1 ~50 mmol /L 50 min 9
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