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Abstract; Iridoid glucosides (IGs) are an important class of widely distributed secondary
plant metabolites with a wide range of biological and physiological activities, which can

be divided into several sub-classes, such as cyclopentene-type, cyclopentane-type, and
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epoxytane-type 1Gs. In this work, the mass spectral fragmentation behaviors of 4 stand-
ard epoxytane-type IGs, including picroside I, picroside [l , sesamoside and catalpol,
were studied by negative atmospheric pressure chemical ionization (APCI™ ) of quadru-
pole time-of-flight tandem mass spectrometry (Q-TOF MS/MS). In the MS/MS spectra
of [M— H] ™, not only the frequently occurring neutral losses, such as H,O, CO,,
CH;OH and glucosidic units were detected, which confirmed the presence of functional
substituents in the structures of the IGs, but also the characteristic ring cleavages of the
aglycone moiety were observed, corresponding to "'F~, "*F~ ions based on accurate
mass measurements and the elemental compositions of the product ions, which could
give valuable information on the basic structural skeletons. The "'F~ ion resulted from
cleavage of the dihydropyran ring with the loss of 3-oxopropanoate, while the emerging
of ""F~ ions, which was different from the characteristic fragments **F~, *’F~ ions in
cyclopentane-type and cyclopentene-type 1Gs. In addition, ring cleavages of the sugar
moieties were also observed, corresponding to “*A; ", "*A;” and *'A,” ions, yielding
useful information for their characterization. On the other hand, the mass spectral frag-
mentation patterns of epoxytane-type IGs in negative ion mode were more characteristic
than those in positive ion mode. And the fragmentation pathways of the 1Gs in APCI™
mode were found to be similar to those in ESI” mode. Based on the fragmentation
patterns of these 4 standard epoxytane-type 1Gs, 10 IGs were characterized in the
extract of Picrohiza scrophularii flora Pennell using ultra-performance liquid chroma-
tography (UPLC)/Q-TOF MS/MS, of which 8 IGs were unambiguously or tentatively
identified as epoxytane-type IGs (picroside | . picroside [ , picroside [[[ . picroside [V .
specioside, catalposide, veronicoside and piscroside B) and 2 tentatively identified as
cyclopentane-type IGs (boschnaloside and mussaenosidic acid). The UPLC/Q-TOF
MS/MS method has been demonstrated to be an effective tool in analyzing the IG com-
ponents in Picrohiza scrophularii flora Pennell , which provide references for the stud-
ies of chemical constituents in the complex matrix and the exploitation of medicinal
resources. And in the future, efforts should be made to explain the fragmentation
pathways more accurately by combining the calculation of the quantum chemistry at a
molecular level.

Key words: epoxytane-type iridoid glucoside; {ragmentation behavior; ultra high per-
formance liquid chromatography/quadrupole time-of-flight tandem mass spectrometry
(UPLC/Q-TOF MS/MS); negative atmospheric pressure chemical ionization; Picrorhiza

scrophularii flora Pennell
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Fig. 1 Structures of 4 standards of iridoid glucosides
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Table 1 Information of IGs detected by UPLC/Q-TOF MS from the extract of P. scrophulariiflora Pennell
[M—H] #
— YT FEEF BT IR ¥ R
Ve (R E Error from B nEH
MS ion Major fragment  Calculated Molecular
Peak  {g/min theoretical Characterization
(m/2) of [M—H]~ (m/z) formula )
value/106
(m/z)
1 6. 089 343.1042[M—H]~ 179. 0543 179. 0555 CsH11 05 —4.0 Boschnaloside
161. 0455 161. 0450 Cs Ho Os —4.6
143. 0350 143. 0344 Cs H7 0Oy —4.1
119. 0347 119. 0344 CyH7 04 —1.5
89. 0255 89. 0316 C3Hs505 5.4
2 7.071 375.1303[M—H]~ 213.0769 213.0768 CioHi505 —4.4 Mussaenosidicacid
161. 0455 161. 0450 Cs HyO5 —2.2
149. 0608 149. 0602 CoHy Oy —5.0
125. 0612 125. 0608 C7HoO2 3.2
101. 0244 101. 0238 CiHs04 —1.2
89. 0244 89. 0238 C3Hs 05 6.5
3 13. 841 481.1342[M—H] , 319. 0827 319. 0817 Ci5 Hi507 —0.4 FEFF
527.1676[ M+HCOO]~ 205. 0509 205. 0500 CiiHy Oy —0.2
177. 0549 177. 0551 CioHo O3 —6.3
137. 0246 137.0238 C7Hs 05 —4.5
4 18.934 507.1508fM—H] , 163. 0402 163. 0401 CoH7 05 0.8 Piscroside B
553. 1541 M+ HCOO]~ 145. 0297 145. 0295 Co H5 02 1.4
5 20. 296 537.1609[M—H] , 337.094 337.0929 Ci6 Hi5Os 3.3 ik seacalll
583. 1649 M+ HCOO]~ 193. 0511 193. 0506 CioHo Oy 2.4
175. 0406 175. 0401 CioHgO4 3.0
160. 0168 160. 0166 CoH4 05 1.3
6 21.692  511.1448[M—H]", 349. 0930 349. 0923 Cir Hy Og 2.3 B 1I
557. 1505 M-+ HCOO] 235.0608 235. 0606 Ci2H11 05 0.4
207. 0657 207.0657 CiHn Oy 0.6
167. 0345 167. 0344 CsH7 04 0.7
123. 0455 123. 0446 C;H7 0, 3.6
7 26.371 507.1513[M—H] , 345.0991 345. 0980 CisHi7 07 3.3 W4
553.1552[ M+ HCOO]~ 231. 0669 231.0663 CoH7 05 2.7
163. 0403 163. 0401 Co Hs5 02 0.8
145. 0296 145. 0295 CsH7;04 0.7
119. 0508 119. 0502 CyH; 04 4.7
8 27.618 537.1619[M+HCOO] ", 199. 0619 199. 0606 CoH11 05 4.0 PR T
491.1586[M—H]~ 181. 0513 181. 0500 CoHo Oy 4.2
169. 0520 169. 0500 CsHo Oy —2.2
151. 0401 151. 0395 CsH7 05 4.2
137. 0244 137. 0238 C7Hs 05 4.2
9 29. 166 537.1616{M—H] , 375.1095 375.1085 Ci9Hi9Og 1.0 B 3% 1 IV
583. 1278 M+ HCOO]~ 261.0771 261.0768 CiiHi505 0.9
193. 0508 193. 0506 CioHy Oy 0.9
10 32.669 511.1466[M+HCOO]~,  189.0549 189. 0557 Cii Hy Oy —4.3 YL AT
465.1303[M—H] 181. 0549 181. 0506 CoHo Oy —2.9
161. 0608 161. 0602 CioHy O, 3.7
135. 0452 135. 0446 CsH7 0, 2.6
121. 0292 121. 0295 C7H502 —2.5
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Fig. 6 MS/MS spectra of the [(M—H]~ ions of peak 1(a), 2(b), 3(c),

4(d), 5(e), 7(f), 9(g), 10(h) and their structures
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