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Effect of pH on tability of verbascoside and analysis degradation products
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Abstract: Objective The degradation rule of verbascoside under different pH conditions was studied, degradation products was
identified, and degradation pathways was speculated. Methods HPLC-UV was used to study the degradation rule of verbascoside
at different pH wvalues; High performance liquid chromatography tandem ion trap time-of-flight mass spectrometry
(HPLC-IT-TOF-MS) was used to identify structures of degradation products. An Agilent ZORBAX Eclipse XDB Cis column (4.6 X
150 mm, 5 um) was used. The mobile phase consists of 0.5% acetic acid aqueous solution (A)-methanol (B). The flow rate was 1
mL/min. The column temperature was 30 “C. The detection wavelength was 254 nm, and the injection volume was 10 pL. Mass
spectrometry were acquired on a mass spectrometer with an electrospray ion source (ESI), and scanned in positive ion mode, with a
scanning range of m/z 100—800. The degradation behaviors were analyzed by comparing the chromatographic peak areas of
verbascoside at different pH values. Structures of degradation products were identified by comparing with the reference-substances

and the mass spectrometry. Results In different pH buffer solutions, the degradation rate of verbascoside and isoverbascoside
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accelerated as increase of the pH value. The degradation products included hydrolysis products, oxidation products and isomeric
products, etc. Conclusion In this study, the degradation rule, degradation products, and degradation pathways of verbascoside at

different pH conditions were analyzed. It may provide a reference for the quality control of traditional Chinese medicines containing

verbascoside.
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Fig. 1 Structures of verbascoside (A) and isoverbascoside (B)
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#= 1 EBEEEMEESH HPLC-IT-TOF-MS 7347 (pH6)

Table 1 HPLC-IT-TOF-MS analysis of degradation products of verbascoside (pH6)

FE  wmin AT f;’j””iﬁ (X‘fi) MS/MS (mf2) i
1 1378 CuHsOs  237.0402 35 FH
[M-+H]
2 2212 C7HsOs  206.066 7 1.1 189.037 4 [M+H—NHJ]", 171.032 4 [M+H—NHs— K41
[M+NH4]* H.0]*
3 2512 CisHuO1 402.159 8 -34  309.1110,273.101 1, 147.248 0 FH
[M-+NH4]"
4 3378 C/HeOs  171.0294 35 BETHR
[M+H]
5 8.245 CioHis0s 234.134 1 -0.2 FH
[M-+NH4]"
6  11.645 CoH3012 480.2090 1.9  463.181 6 [M+H—NH4]", 309.112 9 [M+H—NHs— /KfR#E 12 TUILEBL3 =4
[M+NH4]* CsH100s]*
7 12312 CiHnO7 318.1544 2.8 301.130 6 [M+H—NHa]", 121.063 6 [M+H—NHs— 7KAf45143 7 W 3R 5,
[M-+NH4]* C6Hi206]" ZEREE )
8  12.812 CuHxOi3 506.1862 2.3 325.091 3 [M+H—CoHe0s]" IR L7y T FR B B R =)
[M+NHa]*
9 16912 CxHnOw 654.2000 -52  637.184 1 [M+H—NH4]", 491.118 3 [M+H—NHs— AEEM ALY
[M-+NH4]* CeHi004]", 329.062 2 [M~+H —NHs— C¢H100s —
CoHgOs]*
10 18.012 CisHisOy 343.103 9 45 325089 2 [M+H—H:0]", 163.039 8 [M+H—H0— /Kffsi14 T R
[M-+H] CeHsOs]* RIS R e S V)]
11 21.245 Cx3Hs013 513.1605 04  325.092 4 [M+H—H:07*, 307.081 4 [M+H—2H,0]", K%
[M+H] 163.043 3 [M+H—Ci14H2010]*
12 22612 CxH3O15 640223 1 -1.6  623.197 9 [M+H—NH4]", 477.137 4 [M+H—NHs— SERBZIE =1
[M-+NH4]* CsHi1004]", 459.127 5 [M+H—NHs—CsH1004—H20]",
315.085 3 [M+H—NHs—CsH1004—CoHsO3]"
13 23212 Ci7HROs 313.0704 0.9  295.0559 [M+H—H0] K
[M+H]
14 25012 CxH301s 640.224 8 1.0 623.197 4 [M+H—NHs—2H]", 477.140 4 [M+H— ALEMmZILENY)
[M-+NH4]* NHs—CeH1004]", 459.129 9 [M+H—NHs—CsH1004—
H.0], 315.086 1 [M + H — NHs — CeHio0s —
CoHgOs]*
15 26245 CoHiO15 642.238 1 2.6 625222 8 [M+H—NH4, 471.151 5 [M+H— EELHEFED
[M-+NH4] CsH1003 —NH4]", 325.091 8 [M+H — CsH1003 —
CsHi0Os—NHa]*
16 27.012 CoHxOis 640.2233 -1.3 623208 3 [M+H—NHs—2H]', 477.137 0 [M+H— 4ERB A1)
[M-+NH4] NHs—CeH1004]", 459.137 3 [M+H—NHs—CsH1004—
H.0]", 315.087 5 [M + H — NHs — CeH100s —
CoHgOs]*
17 27580 CigHs07 350216 4 -42 FHn
[M-+NH4]"
18 27.862 CxHuOu 477.1407 33 297.076 1 [M+H—CeH206]", 163.048 7 [M+H— KR/ T RZRERE S0
[M+H]* CeH1206—CeHsOs]" e L)
19 28412 CxH3Ois 6422379 30 625211 5 [M+H—NH", 471.150 0 [M+H— SEELHELT
[M-+NH4] CsH1003 —NH4]", 325.093 3 [M+H— CsH1003 —

C6H1004—NHa4]*
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