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Comparison on chemical constituent changes of gallnut fermented Chinese gall
leaven by HPLC fingerprint
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Abstract: Objective To study and establish the HPLC fingerprint standard for the quality analysis and compare effects on the
chemical composition of gallnut by ferment of Chinese gall leaven. Methods The fingerprint of Chinese gall leaven was built by
Waters Symmmetry Shield™ RPg (250 mm x 4.6 mm, 5 um) C,5 column, and acetonitrile-0.1% trifluoroacetic acid aqueous in
gradient as mobile phase, the flow rate was 0.8 mL/min, and the detecting wavelength was set at 280 nm. The chemical fingerprint
similarity of 10 batches of Chinese gall leaven was calculated with the Chromap Chromafinger 2005 beta 0.1 standard substance
comparison and HPLC-MS were adopted to identify the common peaks. Results The fingerprint chromatography for the 10 batches
of Chinese gall leaven included 10 common peaks, with a good separation at each peak. The relative retention time for common peaks
of each batch was less than 1.0%, and the similarities among 10 samples were greater than 0.90. Gallic acid (peak 1),
(—)-epigallocatechin (EGC, peak 2), methyl gallate (peak 3), ethyl gallate (peak 5), epigallocatechin gallate (EGCG, peak 6),
2,4,6-tri-O-galloyl-p-D-glucose (peak 7), and 2,4,6-tri-O-galloyl-a-D-glucose (peak 9) were identified. The gallnut fermented made
the content of gallic acid and 2,4,6-tri-O-galloyl-a-D-glucose increased and the contents of methyl gallate, ethyl gallate, and
(—)-epigallocatechin gallate decreased. It was found that (—)-epigallocatechin and 2,4,6-tri-O-galloyl-p-D-glucose had formed in the

process for the first time. Conclusion The processing mechanism of Chinese gall leaven is related to gallnut fermentation process
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change and create new chemical composition and fingerprint can be used to monitor the quality of fermentation processing of Chinese

gall leaven.

Key words: Chinese gall leaven; HPLC-MS; fingerprint; gallnut; fermentation; processing mechanism; quality evaluation; similarity;

gallic acid; (—)-epigallocatechin; methyl gallate; ethyl gallate; epigallocatechin gallate; 2,4,6-tri-O-galloyl-B-D-glucose; 2,4,6-tri-O-

galloyl-a-D-glucose
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Fig.1 2D overlay chart of fingerprint of 10 batches of Chinese gall leaven
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* 1 BHRHEHIERETRERE
Table 1 Relative retention time of common peaks of Chinese gall leaven

. HRS O B e T)

150 S 250 35 451 55K 6wl 7HIE 85N 9FIE 10 FiIE
S1 1.000 2.285 2.441 2.696 3.316 4.304 4.509 5.804 6.196 6.563
S2 1.000 2.295 2.450 2.704 3.326 4.522 4.522 5.818 6.210 6.575
S3 1.000 2.288 2.443 2.691 3.324 4.507 4.507 5.814 6.220 6.610
S4 1.000 2.299 2.449 2.707 3.333 4.509 4.509 5.813 6.208 6.615
S5 1.000 2.285 2.446 2.398 3.312 4.509 4.509 5.808 6.208 6.587
S6 1.000 2.291 2.444 2.701 3.321 4.507 4.507 5.803 6.211 6.583
S7 1.000 2.288 2.447 2.703 3.323 4.514 4514 5.810 6.214 6.580
S8 1.000 2.292 2.453 2.705 3.335 4.524 4.524 5.834 6.238 6.601
S9 1.000 2.290 2.445 2.699 3.331 4.511 4.511 5.818 6.217 6.597
S10 1.000 2.283 2.444 2.694 3.329 4.511 4.511 5.807 6.218 6.590
RSD/% 0.00 0.22 0.15 0.18 0.22 0.17 0.13 0.16 0.17 0.24

*2 BHRHFEEIEER
Table 2 Relative peak areas of common peaks of Chinese gall leaven
. Hn g

150 () 2950 35k 450 55l 6Tl 79l gTlE 9TIE 10 TUE
S1 1.000 0.059 0.032 0.025 0.009 0.030 0.034 0.016 0.053 0.016
S2 1.000 0.057 0.019 0.023 0.010 0.029 0.033 0.013 0.044 0.016
S3 1.000 0.058 0.021 0.022 0.010 0.030 0.035 0.012 0.044 0.017
S4 1.000 0.053 0.024 0.022 0.011 0.033 0.033 0.011 0.042 0.015
S5 1.000 0.059 0.039 0.025 0.013 0.036 0.034 0.015 0.051 0.018
S6 1.000 0.057 0.040 0.025 0.011 0.034 0.032 0.013 0.048 0.018
S7 1.000 0.059 0.041 0.025 0.010 0.032 0.032 0.012 0.052 0.017
S8 1.000 0.059 0.033 0.025 0.012 0.036 0.034 0.014 0.051 0.017
S9 1.000 0.061 0.040 0.027 0.011 0.038 0.037 0.014 0.054 0.017
S10 1.000 0.066 0.029 0.026 0.008 0.026 0.034 0.014 0.055 0.015
RSD/% 0.00 0.05 0.25 0.07 0.13 0.12 0.05 0.12 0.09 0.07
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1-gallic acid (S) 2-EGC 3-methyl gallate 5-ethyl gallate 6-EGCG 7-2,4,6-tri-O-galloyl-B-D-glucose  9-2.4,6-tri-O-galloyl-a-D-glucose

2 RANRSER HPLC B (A) REHARFREYEIELGRAE B)
Fig.2 HPLC of hybrid reference substance (A) and fingerprint of Chinese gall leaven (B)

Fz4 BHMETEHLFIE LC-MS 734
Table 4 Mainly common peak LC-MS analysis of Chinese gall leaven
= tp/min AHXF 43T B i MEAE (m/z) EHFET A4 FR
1 7.48 170.12 171.542 3 [M+H]" BETR
2 17.14 306.27 337.053 0 IM+CI] REBTILHE
3 18.31 184.15 185.044 0 [M+H] BETRFE
5 24.89 198.17 199.009 0 [M+H] BETIR LT
6 3225 458.38 481.091 2 [M~+Na]* REETILHREERE TR
7 33.77 636.08 659.083 9 [M+Nal* 2,4,6-=-0-¥% T Bt-B-D-Hi Ei b
9 46.51 636.08 635.102 4 [M+H]" 2,4,6-=-0-1% & FB-o-D-78 %] #
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Fig. 3 Comparison on fingerprint of gallnut and Chinese gall leaven
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Fig. 4 HPLC of tea, fermentation without tea, and Chinese gall leaven
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