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HPLC Analysis of Organic Acids, Phenol, and Benzopyrene in Wood Vinegar

Gye Won Lee”

, A Ram Kim and Jae Soo Cho

Laboratory of Galenic Technology, Department of Pharmaceutical Engineering, Konyang University, Nosan 320-711, Korea

Abstract — The organic acids (formic acid, acetic acid and propionic acid), phenol and benzopyrene in wood vinegar were

determine by HPLC. An Atlantis™

dCg column with a acetonitrile: 0.1% phosphoric acid (5:95, organic acids),

acetonitrile : water (10 : 90, phenol), 100% acetonitrile (benzopyrene) as a mobile phase was used. Retention time of acetic
acid, formic acid, propionic acid, phenol and benzopyrene was 4.77, 3.73, 9.08, 30.97 and 6.10 min, respectively. The cal-
ibration curves of organic acids, phenol, benzopyrene were linear over the concentration range of 30~500, 60~1000, and
3~50 ug/ml with correlation coefficient of above 0.999. The limit of detection (LOD) and limit of quantitation (LOQ) of acetic
acid, formic acid, propionic acid, phenol, and benzopyrene was 1.71 and 5.19, 1.11 and 3.35, 4.87 and 14.74, 6.45 and 19.55,
0.08 and 0.24 pg/ml, respectively. The coefficients of variation for intra- and inter-day assay were 0.21~4.14 and 0.07~
1.19%, respectively and the precision was 95~115%. From this study, we suggest that HPLC is suitable method for the
determination of organics in wood vinegar and could be applied to quality control of wood vinegay.

Keywords [[] HPLC, organic acids, phenol, benzopyrene, wood vinegar
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Fig. 1 - HPLC chromatograms of organic acids (a), wood vinegar (b) and spiked wood vinegar with organic acids (c).
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Fig. 2 - HPLC chromatograms of phenol (a), wood vinegar (b) and spiked wood vinegar with phenol (c).
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Table 1-The limit of detection (LOD) and limit of quantitation
(LOQ) for the determination of organic acids, phenol and

benzopyrene
'm/
Standard ke
LOD LOQ
Acetic acid 1.71 5.19
Formic acid 111 3.35
Propionic acid 4.87 14.74
Phenol 6.45 19.55
Benzopyrene 0.08 0.24
2= PARA- = R =
AEH o7 Boly, XA, &M 19} A 183 4
4 9 DS T3 BFddo] AEE AN HliE 9 Wz
o] HPLC A2 Bxde] AR 2 faiid ol tigt 7]
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A f71Ak oAEHER :0.1% AQAHE:95), HES oplEY
E9 : 5(10:90), 9L 100% o HIEUED, 45 1.0 ml/
mino M FEFBIAS o Iz Ee=it

2. 22k, el TR, s 9 Wzgdle] 3]3/A]4
R Zk2} 477, 3.73, 9.08, 30.97 @ 6.10%0]31Th

3. f71L, HiE 2 vz 25 30~500, 60~1000, 3.125~
50 pg/mi9) 5% WS AdAGTE 0,999 oo R ke F 2
A8 eIt

4. ZAY, uah, L2923 Hs 9 WA A&
(LOD)$} FZFSHA(LOQE)2HE 1.713% 5.19, 1.113 3.35, 4.87
7} 14.74, 6.459} 19.55, 0.08%} 0.24 pg/mioIiTh.

5. A, A7 UL Z2F 0.21~4.149) 0.07~1.19%°10 1,
AL 95~115%0)31Tt.

32 mlo

Table II - Precision and accuracy for the determination of organic acids, phenol and benzopyrene (Mean * SD, n=6)

Accuracy (%) % CV
Conc. (ng/mi)
Intra assay Inter assay Intra assay Inter assay
10 108.23+4.48 107.22+0.68 414 0.63
Acetic acid 180 112.13+1.53 110.89+0.83 1.37 0.75
350 98.93+1.73 100.36+0.95 1.75 0.95
7 106.25+3.11 105.52+0.48 2.93 0.46
Formic acid 178 99.49+0.71 100.20+0.47 0.71 0.47
350 98.42:+0.20 98.81+0.26 0.21 0.27
29 102.59+1.81 101.81+0.52 1.77 0.51
Propionic acid 190 99.97+0.33 101.79+1.21 0.33 119
350 99.86+0.29 99.96+0.07 0.29 0.07
39 108.78+2.92 108.78+0.00 2.69 0.00
Phenol 370 106.23+0.26 106.23+0.00 0.25 0.40
700 98.42+0.20 98.81+0.26 0.21 0.27
0.485 101.27+1.13 100.97+0.40 112 0.39
Benzopyrene 18 103.48+0.75 103.79+0.27 0.72 0.26
35 105.63+0.59 105.82+0.18 0.56 0.17

Table HI-The amount of organic acids, phenol and benzopyrene in wood vinegar (Mean * SD, n=3)

Conc. (ug/mi)
Sample —— —— - -
Formic acid Acetic acid Propionc acid Phenol Benzopyrene
0.22+0.00 5.86+0.01 0.21+£0.00 205.55+7.13 -
A 0.22+0.00 5.81+0.03 0.21+£0.00 209.79+8.71 -
0.22+0.00 5.89+0.01 0.21+0.00 205.83+5.86 -
B 0.24+0.00 3.28+0.01 0.14+0.02 636.44+2.67 -

- no detection.
A: wood vinegar of Gentro B : commercial wood vinegar.
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