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An Optimized Method for the Analysis of Organic Acids in Solid-State Fermented Vinegars
by High Performance Liquid Chromatography

YU Yong-jian', DENG Xiao-yang', LU Zhen-ming'*, SHI Jin-song"’, XU Zheng-hongl‘“’>l<

Systems and Bioprocessing Engineering, Tianjin Institute of Industrial Biotechnology, Chinese Academy of Sciences,

Tianjin 300308, China; 3. National Engineering Research Center of Solid-State Brewing, Luzhou 646000, China)
Abstract: Quantitative determination of 9 organic acids in traditional Chinese vinegars by high performance liquid
chromatography (HPLC) was optimized. The procedure of HPLC analysis was carried out on a C,; column using sodium
dihydrogen phosphate as the mobile phase. The flow rate was 0.9 mL/min and the detection wavelength was 210 nm. The
HPLC analysis was completed within 14 min. The linear ranges for 9 types of organic acids were wide and the limits of
detection were 0.02-1.79 mg/L. The recovery rates were in the range of 96.02%—-104.55% with relative standard deviation
(RSD) of 0.46%-3.52%. This method is sensitive, accurate, repeatable and suitable for the determination of organic acids in
traditional Chinese vinegars.
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Fig.1  Effect of buffer concentration on retention time
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Fig.3  Effect of column temperature on retention time
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Table1 Regression equations and correlation coefficients for organic acids

HHLIR EENEE MRAN MR (mgmL)  BHE/ (mgl)
HE O p=595540+10561 09999 0.005~0.500 0.02
WAR y=12985x+11731 09997 0.010~1.000 0.13
WG y=9584.5x+7.9801  0.9999 0.005~0.510 0.02
a-FRI T y=6835.1x+7.1364 09999 0.005~0.500 0.07
B y=30476x+1.1981  0.9999 0.040~4.020 0.60
LF p=35581x4+2.0247 09999 0.100~10.050 0.58
PR y=858.94r—3.6247 09995 0.005~0.500 0.79
EAEMR  y=531540—23452 09995 0.005~0.500 0.15
BEARE y=41951x—1992 09995 0.010~1.000 1.79
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A S R %A HLER U6 TE R A 6 AR U R ZE N e ot e metho e/l
0.16%~2.38% (R2) , LWL MRS AT TWh R R ARE AR AR CR FRE BARE R
0 059 181 0.72 023 2587 5175 191 1.88 3.25
=2 W]ﬁ.)}'fﬂ%ﬂ‘]ﬁﬁﬁ 2 058 179 0.71 0.24 26058 5804 195 191 352
Table2  Precision of the method 4 061 177 072 026 2630 S80I 203 193 345
mAU 8 062 176 0.73 0.24 2040 5802 202 1.96 351

e BROEAR AER «BECR AR R RER ERRR PR
608.1 2734 9921 6908 2371 7140 709 4987 715
6067 2723 9865 6884 2407 TI48 719 4930 690
6077 2724 9876 6883 23901 7084 695 4887 692
6084 2749 9842  T0L6 2387 030 694 5037 725
6057 2708 9850 6869 2390 7054 686 4956 687
6077 2736 9948 007 2451 7148 97 4972 719

Bilg 60738 27290 98837 69278 23995 71007 7000 49615 7047
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Table3 Recovery of organic acids

L FEshER, IR Aiéﬂﬂiﬁm& E;munm @4&
(mg/mL) (mgmL)  F&/ (mgmL) &/ (mgmL) 1%

R 051 0.50 1.02 051 102.00
AR 2.03 2.01 3.96 193 96.02
PRIRER 0.66 1.10 175 1.09 99.09
o= 025 0.22 048 023 104.55
b 19.12 25.02 44.66 25.54 102.08
LR 48.14 49.99 99.92 51.78 103.58
FERER 147 2.00 352 205 102.50
ERER 1.80 201 375 1.95 97.01
BRI 3.17 4.00 7.14 397 99.25
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Table4 Repeatability of the method

mg/mL
i R EAR AR BRCR AR IR WRR ERER IR
1 059 176 072 023 2035 5866 157 192 291
2 058 175 073 022 2600 5870 163 190 280
3 058 176 072 023 2020 5874 169 194 285
4 059 179 072 024 2613 5845 160 189 283
5
6

059 174 072 024 2648 3895 158 191 287

059 176 073 024 2601 5818 158 191 2713

1 059 176 072 023 2620 5861 161 191 283
FMREREZ% 088 097 072 35 073 046 279 089 219
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12 058 18 073 025 2647 5775 198 201 338
4 059 181 074 024 2645 5933 19 19 33
1 060 179 073 024 2635 5815 198 195 344

MR E% 267 134 137 417 095 101 227 251 378
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Fig4  Chromatograms of organic acid standards (a) and typical
solid-state fermented vinegar (b)
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