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ABSTRACT: Objective To establish a method for the determination of 9 kinds of organic acids (oxalic acid,
tartaric acid, quinic acid, malic acid, lactic acid, citric acid, fumaric acid, succinic acid and gallic acid) in fruits and
vegetable crisps by liquid chromatography-high resolution mass spectrometry (LC-HRMS). Methods The samples
were cleaned up by a SAX solid-phase extraction column. The samples were eluted with 0.1% formic acid in water
and methanol as mobile phases and separated on an Eclipse Plus C;g column (4.6 mmx250 mm, 5 um), and monitored
in electron spray ionization (ESI)- mode and quantified by external standard method. Results The calibration
curves for 9 kinds of organic acids showed good linearity in the concentration range of 50—5000 ng/mL. The
correlation coefficients (r) were all greater than 0.9991, the limits of detection (LODs) were in the range of
1-10 ng/mL, the limits of quantitation (LOQs) were in the range of 10—50 ng/mL, the spiked recoveries were in the
range of 96%—-98%, and the relative standard deviations (RSDs) were in the range of 1.5%—4.9%. Among them, lactic
acid [(16.16+0.30) mg/g] and citric acid [(15.53+0.11) mg/g] were the main organic acids in the fruit and vegetable
crisps, and their content was significantly higher than those of other organic acids. In contrast, tartaric acid
[(1.29+0.11) mg/g] and oxalic acid [(1.56+0.25) mg/g] were found at lower levels. Conclusion The method is
simple, rapid, and accurate and can be used for the qualitative and quantitative determination of organic acids (oxalic
acid, tartaric acid, quinic acid, malic acid, lactic acid, citric acid, fumaric acid, succinic acid and gallic acid) in fruit
and vegetable crumbles as well as other food.

KEY WORDS: liquid chromatography-high resolution mass spectrometry; fruit and vegetable crisps; organic acids;
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Fig.l1 Ion flow chromatograms of 9 kinds of organic acids separated by different mobile phase ratios
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Fig.3 lon flow chromatograms of 9 kinds of organic acids separated at different column temperatures
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Fig.4 Ion current chromatograms extracted from different organic acids
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2 AHEZEMARE. RERMESR
Table 2 Linear equations, limits of detection and limits of quantification of organic acids
Wi LMV B/ (ng/mL) bRt 45 2 r o Hi BR/(ng/mL) E 12 fR/(ng/mL)
R 50~5000 Y=1.29¢’X+1.97¢° 0.9993 10 50
AR 50~5000 Y=2.99¢5X+5.88¢° 0.9994 1 10
Z TR 50~5000 Y=2.68¢e*X+3.04¢’ 0.9993 1 10
SRR 50~5000 Y=1.59¢*X+8.35¢° 0.9995 1 10
BN 50~5000 Y=2.26e"X+3.60¢’ 0.9994 1 10
Friggig 50~5000 Y=2.36¢"X-6.24¢° 1.0000 1 10
T 50~5000 Y=5.31e"%X+2.99¢° 1.0000 10 20
BEHIR 50~5000 Y=1.64¢*X+1.09¢’ 0.9991 1 10
B FiR 50~5000 Y=4.47¢%X+2.99¢’ 0.9994 1 10

2.6 [EIUNER 51553 E UK SERRE I E

23BN T RGN 9 Mra HLER I 21 5 T i
PREABTE] . S ak . AR EIRCE 2 RSDs. FLER[(16.16+0.30)
mg/g) FIATEBERR[(15.53+0.11) mg/g]Rshi e A i) 3847
BURR, &b T G, X MR ZFE & by
FEAY . AHEZTN, WA ER[(1.2940.11) mg/g] il KR
[(1.56+0.25) mg/g] & A%, X n] ARt HAE RB R
FAY KR S A DS hdR RDCRTE 96%~98% 2 7], 1
IbF 95%~105% A5 FEE I N, R BTk 5 i HAT 5w
PIERRPE o FTAE TR A SR 1) o 03 i = (98 %), S /R ok
RS B2 A KL RSDs #/NF 5%, 7E 1.5%(Z T'HR) % 4.9%(3L
fR)Z M, FTHIZIEEA RIFME ST, ILRNE S
RSDs Al g2 FH &, AERBGI B P EERD
221 G

25 TR, R 3 B R IZ s B R A R |
YR 3 3 B R S SRR M R R Y o R LR . X IR

SIS RE | MERRPERURE B R SR B TR R 10 s A AR R
THE S H, WAL T T AR
*3 RERFBIERSE. MAREKZES RSDs

Table 3 Organic acid content, spiked recovery rates and RSDs
of fruit and vegetable crisps

sy PRERTE o I RSDs
/min /(mg/g) [l %/% 1%
HR 2.70 1.56+0.25 97 2.5
AR 2.92 1.29+0.11 97 3.3
TR 2.96 4.27+0.06 96 1.5
R 3.42 11.760.33 96 1.6
FLIR 4.01 16.160.30 97 4.9
PR 5.11 15.53+0.11 98 2.7
B 5.63 1.88+0.26 98 43
EIIR 6.12 2.68+0.32 97 4.4
WEFR 9.58 1.68+0.32 96 3.1

E: AHXTFRE IR 25 (relative standard deviations, RSDs),
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