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Simultaneous separ ation and deter mination of organic acids
in black tea by high performance liquid chromatography
using polar-enhanced C5 column
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2. National Research Center of Engineering Technology for Utilization of Botanical Functional Ingredients, Changsha
410128, China)

ABSTRACT: Objective To establish a method for the simultaneous separation and determination of 11
kinds of organic acids in black tea by reversed-phase high performance liquid chromatography on a
polar-enhanced C,g column. Methods Separation was achieved using an ACCHROM XAqua Cig column (4.6
mmx150 mm, 5 pm), under the gradient elution with the mobile phase of acetonitrile and 0.1% ( v:v ) formic
acid/water, 1.0 mL/min, 25 ‘C and detection at 214 nm. Results The separation was easily completed in 13
min and the recoveries of 11 kinds of organic acids were from 92.07% to 101.64%, with the relative standard

deviation between 0.54%~1.93%, and the coefficients of correlation were not less than 0.9986. Six black tea
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samples from different districts were determined, the organic acids contents of the sample from Fengqing,
Yunnan was the highest (668.62 mg/L), while Ceylon tea sample was the lowest (386.67 mg/L); the oxalic acid
occupied the highest ratio in black tea organic acids and varied from 119.67~193.18 mg/L in 6 samples, and the
contents fluctuation of lactic acid and acetic acid were relatively larger in 6 samples as 0~193.43 mg/L and
36.62~193.98 mg/L, respectively. Conclusion This experiment has established a relatively accurate, efficient,
convenient detection technology and method of organic acids in tea, using the method to detect organic acid
contents in black tea from different regions. It provided some reference data for sensory evaluation of black tea
quality and flavor and improving the processing technology by analyzing and comparing the differences of
organic acid group in different black tea.
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11 Table2 Spiked recoveriesand precisions of 11 kinds of
’ ’ organic acids (n=6)
RSD
(S/N) (LOD, S/N = 3), (mg/ll)  (mg/L) (mg/L) (%) (%)
1 129.09 50 175.29 97.88 0.54
3.3 TREMEE 100 224.89 98.17 065
, , 0 51.40 5 53.42 94.72 1.13
2 4 6 8 10 12h (n=3), 10 58.14 94.69 1.16
42.69 5 4532 95.03 0.77
RSD 1.00%, 12 h 10 50.05 94.99 0.79
0
> 4.22%, ) 1.24 2 3.04 93.83 1.07
4 4.96 94.66 131
1
’ 13.29 5 17.53 95.84 0.66
10 22.49 96.57 0.74
F1 L HENBRNEMSTE. HXREE. KRR 4.90 5 643 03.19 177
RiEEM
Tablel Regression equations, correlation 4 8.25 92.70 1.93
coefficients, limits of detection and stability of 193.43 50 206.27 92.95 1.00
11 kinds of organic acids
100 273.48 93.20 1.04
(,2) ) RSD (%) 135.28 50 170.58 92.07 1.66
Y=6324.6X-40245  0.9992  0.010 0.31 100 216.88 92.18 1.47
Y=1342.8¥-9501.1  0.9995  0.024 1.39 54.70 5 57.06 9558  0.64
Y=747.94X-12599 09986  0.018 0.89 10 62.09 9597 0.72
Y=0.4957X+31.600  0.9999  0.083 0.56 22.94 3 26.01 93.09 0.88
Y=831.16X+513.37  1.0000  0.167 0.53 10 31.06 94.29 0.97
2 2 22 100. 82
Y=15538X-15262  0.9998  0.021 422 0-27 ? 00.88 08
4 434 101.64  0.90
Y=42327X+1164.7 09996  0.108 0.56
¥=553.84X+1932.1  0.9999  0.122 0.34
Y=1016.6X-863.50  0.9995  0.435 0.61 35 HERESENE
Y=472.99X+248.04  0.9998  1.562 0.24
Y=137747X-563.26  0.9995 1x<10" 0.61 6
3, 2
+ ot — s 3 ’
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2 11
s 11 ,
, 6 , (119.67~193.18 mg/L),
> 144.21 mg/L, 19.31%~
2 ; ; 30.95%, ,  18.23%:
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138.37 mg/L,
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Table3 Content of organic acidsin 6 kinds of black tea samples (mg/L)
129.09 51.40 42.69 20.62 13.29 4.90 193.43 135.28 54.70 22.94 0.27  668.62
193.18 71.64 39.68 14.36 9.42 7.28 11.55 193.98 43.64 69.63 0.31 654.66
137.81 95.54 36.22  22.11 20.07 349 19.77 156.59 47.45 61.86 0.33 601.22
133.18 80.98 2485 2771 20.62 2.59 36.18 148.65 65.11 57.42 0.34  597.62
152.33 59.06 3729  20.56 10.98 2.19 0.00 159.09 55.53 23.03 0.39 52045
119.67 63.63 24.14  13.68 23.86 1.48 6.03 36.62 39.61 57.87 0.09  386.67
144.21 70.38 34.14 19.84 16.37 3.66 44.49 138.37 51.01 48.79 0.29  571.54
119.67 51.40 24.14  13.68 9.42 1.48 0.00 36.62 39.61 22.94 0.09  386.67
193.18 95.54 42.69 27.71 23.86 7.28 193.43 193.98 65.11 69.63 0.39  668.62
26.29 16.00 7.80 5.22 5.91 2.13 74.03 53.52 9.27 20.46 0.11 104.58
/% 18.23 22.74 22.85 2631 36.10 58.33 166.40 38.68 18.18 41.94 36.87 18.30
9.47%~30.57%, ,
38.68%; (668.62 mg/L) (654.66 mg/L)
, 0~193.43 R
mg/L) , 166.40%,

B

58.33%,

(386.67 mg/L)
57.83%

B
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