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Abstract: Ultra high performance liquid chromatography tandem linear ion trap orbitrap mass spectrometry
(UHPLC-LTQ-orbitrap-MS) was applied to analyze and identify flavonoids and phenylethanoid glycosides in the
Tibetan herb Lagotis brevituba Maxim. A method of data-dependent scan coupling with dynamic exclusion was
developed for analyzing flavonoids and phenylethanoid glycosides under positive and negative ion mode of electro-
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spray ionization (ESI). The compounds of Lagotis brevituba Maxim. were systematically identified through exact

molecular mass, fragmentation patterns, retention time and reported references. A total of 167 compounds were

detected, of which 84 were flavonoids and 83 were phenylethanoid glycosides, which greatly enriched the number

and types of flavonoids and phenylethanol glycosides in Lagotis genus medicinal plants. Baohuoside I, 4 disaccha-

ride O-glycoside flavonoids (composed of deoxyhexose and glucuronic acid), 9 C-glycoside flavonoids, 15 tetrasac-

charide phenylethanoid glycosides and 5 phenylethanoid glycosides with substituents on the S -position of the

phenylethyl group were identified in Lagotis genus medicinal plants for the first time. This study provides scientific

support for elucidating the material basis and improving the quality control of Lagotis brevituba Maxim.
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Figure 1 Total ion chromatograms of Lagotis brevituba sample.

A: Positive ion mode; B: Negative ion mode
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Table 1 Identification analysis of flavonoids compounds in Lagotis brevituba Maxim. by UHPLC-LTQ-orbitrap-MS. "Compounds identi-

fied by comparison with reference standards. gluA: Glucuronic acid; glc: Glucose; hex: Hexose; rha: Rhamnose

No. ™ Formua  Ms(r T MS/MS (+) MS (o) L MS/MS (-) Identification
/min (10°) () (10 ()
1 552 C,H,0, 641.13263 345 479,303 639.118 96 2.07 463,301 Pentahydroxyflavone O-hex-O-
gluA

2 558 C,H,0, 433.11139 355 415,397,379,367, 431.09802  0.81 - Trihydroxy flavone C-glc®*"*!
337,313,283

3 595 C,H,0, 611.15826 3.94 593,575,565,557, 609.14447  2.69 591,519,489,429, Luteolin-6,8-di-C-glc"*"*
545, 539, 527, 515, 399, 369
497,491, 473, 449,
355,267,221

4 595 C,H,O, 59516351 3.76 577,559,541,529, 593.15051  1.15 503,473,353,311 Apigenin-6,8-di-C-hex”"*”)
523,511, 499, 475,
457,445,415, 379,

337,313

5 648 C,H,0, 417.11682 2.86 399,381,363,351, 415.10278  1.62 295 Dihydroxy flavone C-glc*"*!
321,297

6 671 C,H,0, 595.16351 3.76 577,559,541,529, 593.15057  1.05 575,503,473,383, Apigenin-6,8-di-C-hex"*"*”
523, 511, 499, 475, 353
457,439, 421, 409,
379, 355

7 687 C,H,0, 447.12683  3.91 429,411,393,381, 44511502 -224 - Dihydroxy methoxyflavone C-
351,327 glcl

8 715 C,HO, 0641.13324 2.50 479,303 639.119 38 142 - Pentahydroxyflavone O-hex-O-

gluA

9 740 C,H,0, 61115845 3.62 449,431,395,383, 609.14502 178 - Tetrahydroxyflavone O-dihex
355, 329, 287, 267,
221

10 756 C,H,O, 639.11676  3.81 463,445,287 637.10406  0.91 475,351,285 Luteolin-7-O-digluA™

11 768 C,H,0, 611.15857 3.43 593,491,449,431, 609.14673 -1.02 489,429,357,327 Kaempferol-6,8-di-C-glc*"*
413,383, 355, 329,

287,267,221
1279 C,H, 0, 611.15845 3.62 593, 565,465,449, 609.144 96 1.88 463, 447, 301 Pentahydroxyflavone O-rha-O-
355, 303, 267, 221 hex
13 805 C,H,0, 449.10608 3.92  431,413,395,383, 447.092 99 0.66 429,411,357,327, Isoorientin*
353, 329,299 297
14 830 C,HO, 479.08026 3.68 303 477.067 20 0.55 397,373,343,301 Pentahydroxy flavone O-gluA
15 846 C,H,0, 46510110 3.56 303 463.087 52 146 301 Pentahydroxyflavone O-hex
16 9.05 C,H, 0, 611.15869 3.23 449,355,287 609.144 71 2.29 477,447,285 Tetrahydroxyflavone O-dihex
17 913 C,H,O0, 623.12231 3.16 463,447,271 621.109 31 0.66 445,351 Apigenin-7-O-digluA
18 959 C,H, 0, 641.20526 3.67 623,605,487,479, 639.191 10 3.06 477,315 Tetrahydroxymethoxyflavone
461, 443,325,317 O-dihex
19 970 C,H,0, 595.16376 3.34 449,287 593.149 54 2.78 - Luteolin-O-rutinoside or

isomer™*!

20 9.78 C,H, 0, 611.158 81 3.03 465,449,371, 335, 609.145 08 1.69 343,301,300, 271, Rutin*

303,267 255,179
21 986 C,H,O, 653.13257 348 477,459,441,397, 65111975  0.89 571,457,395,371, Diosmetin-7-O-digluA or
367,343,313, 301, 351,299 isomer'”
286, 258, 229
22 998 C,H,0, 433.11139  3.55 415,397,379,367, 431.09802  0.81 413,341,311 Trihydroxy flavone C-glc?**”!
337,313,283
231002 C,H,0,, 46510132 3.09 303 463.08768  1.12 301,300 Hyperoside*
24 1025 C,H,O,, 479.08075 2.65 461,443,325,303 477.06705  0.87 301 Pentahydroxyflavone O-gluA
25 1038 C,H,0,, 46510098 382 303 463.08759 131 301,300 Isoquercitrin*
26 1042 C,H,0, 449.10620 3.66 287 447.09262  1.48 327,285,284 Kaempferol-3-O-galactoside™”
27 1042 C,H,0, 463.08527 397 287 461.07190 141 285,175 Scutellarin*
28 1042 C,H,O, 653.13245 3.67 477,459,397,367, 651.11938 139 571,457,395,371, Diosmetin-7-O-digluA or
343,313,301, 286, 351, 341,323,299, isomer

258,229 289
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No. ™ Formula wms(y T MS/MS (+) MS () e MS/MS (-) Identification
/min (107) (+) (10°) ()
29 1054 C,H,0,, 62517426 329 479,317,302 623.16229 -0.85 477,315 Tetrahydroxymethoxyflavone
O-rha-O-hex
30 1057 C,H,0,, 463.08517 418 287 461.071 59 2.08 381,357,327,285 Luteolin-O-gluA™
31 1058 C,H O, 479.08109 1.95 461,435,317, 303, - - - Pentahydroxyflavone O-gluA
285,275, 259
32 1061 C,H,0O, 449.106 45 3.10 287 447.092 62 1.48 327,285 Luteolin-7-O-glc*
33 10.73 C,H,0,, 639.15363 3.05 463,301,286,258 637.140 75 0.43 619, 605, 447, 337, Trihydroxymethoxyflavone O-
299, 284, 256 gluA-O-hex
34 1092 C,H, O, 59516370  3.44 449,287,271 593.149 74 2.45 447,285,269 Luteolin-O-rutinoside or
isomer™
35 1113 C,H, 0, 639.15387  2.67 477,459,323,301, 637.13947 243 - Trihydroxymethoxyflavone O-
286, 258 hex-O-gluA
36 11.15 C,H,,0, 62517590  0.66 479,317,302 623.16498 -5.16 - Tetrahydroxymethoxyflavone
O-rha-O-hex
37 1121 C,H,0, 493.09592 3.55 317 491.082 34 1.57 357,315 Tetrahydroxymethoxyflavone
O-gluA
38 1132 C,H,0, 479.11673 3.50 461,317 477.103 49 0.75 462,315,314, 300, Tetrahydroxymethoxyflavone
299 3-0-hex
39 1144 C,H,, 0, 62517426  3.29 479,317,302 623.161 13 1.01 477,315 Tetrahydroxymethoxyflavone
O-rha-O-hex
40 11.62 C,H,0,, 493.09589  3.61 475,317 491.082 64 0.96 357,315 Tetrahydroxymethoxyflavone
O-gluA
41 11.68 C,H,0,, 479.116 67 3.62 461,317 477.103 49 0.75 462,315,300 Tetrahydroxymethoxyflavone
O-hex
42 1168 C,H, 0, 639.15350 325 621,477,459,301, 637.140 26 1.20 - Trihydroxymethoxyflavone O-
286, 258 hex-O-gluA
43 11.83 C,H,0,, 493.09583 3.73 475,317 491.082 18 1.90 - Tetrahydroxymethoxyflavone
O-gluA
44 1184 C,H,0,, 479.116 82 331 461,317 477.10425 -0.84 - Tetrahydroxymethoxyflavone
O-hex
45 12,54 C,H, 0, 449.10617  3.72 431,287 447.092 90 0.86 327, 285,284,255 Astragaline*
46 12.70 C,H, 0,5 593.14777 393 447,271 591.136 11 -0.96 - Trihydroxyflavone O-rha-O-
gluA
47 13.03 C,H,0, 449.106 81 229 287 447.092 32 2.15 285 Luteolin-4"-O-hex
48 13.15 C,H,0, 433.11179 3.69 271 431.097 53 1.94 269 Apigenin-7-0-4-D-glc'®
49 1323 C,H,0,, 579.16907  3.05 433,271 577.155 76 0.90 269 Trihydroxyflavone O-rha-O-
hex
50 1326 C,H,0, 447.09060 3.54 271 44507700 142 269,175 Apigenin-7-0--D-gluA™
51 1349 C,H,0, 623.15881 2.98 447,301, 286,258 621.145 39 1.15 321,299.284,256  Trihydroxymethoxyflavone O-
rha-O-gluA
52 1373 C,H,0., 609.17932  3.41 463,301,286,258 607.16577 1.77 461, 443,299,285 Diosimin*
53 1400 C,H,0, 623.15826 3.86 447,6301,286,258 621.14520 1.46 477,321,299, 284 Trihydroxymethoxyflavone O-
rha-O-gluA
54 1407 C,H,0, 463.12128 4.78 301 461.108 49 0.96 446,313,299, 284 Diosmetin-7-O-4-D-glc or
chrysoeriol-7-O-f-D-glc or
isomer'®'%!
55 1414 C,H,0,, 477.10095 3.79 301,286 475.087 62 1.22 371, 341,299, 284, 5,7,4'-Dihydroxy-3'-methoxy
175 flavone-7-O-f-D-galacturonide
or isomer'"
56 1414 C,H, O, 609.17944 322 463,301,286,258 607.166 02 1.35 - Trihydroxymethoxyflavone O-
rha-O-hex
57 1432 C,H,0,, 507.11133 3.93 489,331 505.098 39 0.74 - Trihydroxydimethoxyflavone
O-gluA
58 1459 C,H, O, 609.17920  3.61 463,301,286,258 607.166 75 0.15 - Trihydroxymethoxyflavone O-
rha-O-hex
59 1463 C,H, 0, 585.12201 320 567,411,345,303, 583.108 34 1.69 463,301 6"-0-(4-Hydroxybenzoyl)

283

hyperoside!"*!
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Continued

No. ™ Formula MS() o0 MS/MS (+) Ms (o BT MS/MS (-) Identification

/min (10°) (+) (109 ()

60 14.68 C,H,0, 463.121 66 3.96 301,287 461.108 76 0.38 - Diosmetin-7-O-f-D-glc or
chrysoeriol-7-O--D-glc or
isomer!®'®!

61 1471 C,H,0,, 477.10074 4.23 301,286 475.087 68 1.09 371, 341,299,284, 5,7,4'-Dihydroxy-3'-methoxy

175 flavone-7-O-f-D-galacturonide
or isomer'"’!

62 1507 C,H,0, 493.13251 3.13 331 491.12000 -1.02 - Tricin-7-0-glc!"™"”!

63 15.18 C,H,0,, 507.11148 3.63 331 505.097 66 2.18 329 Trihydroxydimethoxyflavone
O-gluA

64 1530 C,H,0, 637.13800 3.03 619,461,443,327, 63512402  2.13 351 Acacetin-digluA™”

285,242

65 1574 C,H,0, 507.11139  3.81 489,331,316 505.098 02 1.47 401,371,329,175 Trihydroxydimethoxyflavone
O-gluA

66 16.19 C,H,0,, 477.10083 4.04 301,287 475.087 95 0.52 299,285 Luteolin-7-O-gluA-6"-methyl
ester'”!

67 1787 C,H,0O, 477.10080 4.10 301 475.087 74 097 - 5,7,4'-Dihydroxy-3'-methoxy
flavone-7-O-f-D-galacturonide
or isomer'"?!

68 1787 C,H,0, 463.12173  3.80 301,287 461.10947 -1.16 - Diosmetin-7-O-f-D-glc or
chrysoeriol-7-O-f-D-glc or
isomer!®'®!

69 18.63 C,H,0, 491.11646 3.96 315 489.103 18 1.37 313,175 Dihydroxydimethoxyflavanone
O-gluA

70 1887 CH,,O, 287.05414  3.06 269,259,245,241, 285.04013 1.16  285,243,241,217, Luteolin*

153 199, 175
71 1895 C,H,0, 285.07391 6.48 270,253,229, 225, 283.059 72 52 268 Calycosin*
181, 137

72 19.19 C,H,0, 461.10632 330 443,271 459.093 72  -0.95 283,269,268 Trihydroxyflavone 3-O-gluA
methyl ester

73 1935 C,H,0,; 607.163 82 3.18 461,285 605.150 63 0.93 321,283,268 Dihydroxymethoxyflavone O-
rha-O-gluA

74 1959 C,H,0, 593.18463  3.13 575,447,285 591.169 68 3.80 445,283,268 Dihydroxymethoxyflavone O-
hex-O-rha

75 1971 C,H,0, 491.11612  4.66 315,301 489.103 52 0.67 - Diosmetin-7-O--D-gluA
methyl ester or isomer!"”!

76 19.82 C,H,0,, 595.14227  3.95 329,309,287 593.129 15 1.54 327,285 Tiliroside"”

77 19.90 C,H,0,, 491.11658 3.72 315,301 489.106 69 -5.80 - Diosmetin-7-O-f-D-gluA
methyl ester or isomer!"”!

78 20.14 C,H,O, 461.10623 349 285 459.092 86 0.92 283,175 Wogonoside!"”

79 2029 C,H,0, 491.11639 4.11 315 489.103 15 143 - Dihydroxydimethoxyflavanone
O-gluA

80 2033 CH,O, 331.08099 0.72 316,299,271, 169, - - - Tricin or 5,7,4'-trihydroxy-3",5'-

123 dimethoxyflavone!*'®!
81 21.03 CH,,O, 271.05957 1.96 271, 253,243,229, 269.045 23 1.17 269,225,201, 149 Apigenin*
225,203, 163, 153,
145
82 21.51 C,H,0, 301.06995 2.38 286 299.055 79 1.07 284 Hispidulin*
83 2402 C,H,0, 28507565 035 285,270,257,225, - - - Apigenin-7-methyl ether""
211,153
84 2421 C_H,O 515.189 21 3.82  497,479,369,313 513.176 39 0.45 367,366,351,323 Baohuoside I*

MR (CH O,) & il %) BEIE R FH I (CH,,O,) %5 o
BT B2 R, PN R ST
A—EMER. Ful2EREFHREAT, GEC3
P EUAR I 2 5 FL AR AL B 7= A B R 22 00, DA R B
RIS = St i (B 2), 8 B o R oy Rk, X )
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4y F CO Ja F-A4 B m/z 255, T AR B B i) — 2 i it o
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Figure 2 MS/MS spectrum of luteolin-7-O-glc and astragaline. A: Luteolin-7-O-glc in positive ion mode; B: Luteolin-7-O-glc in negative

ion mode; C: Astragaline in positive ion mode; D: Astragaline in negative ion mode
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Figure 4 MS/MS spectrum and fragmentation pathway of apigenin-6,8-di-C-hexoside in negative ion modes
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Identification analysis of phenylethanoid glycosides compounds in Lagotis brevituba Maxim. by UHPLC-LTQ-orbitrap-MS. glp:

Glucopyranoside; pen: Pentose; caff: Caffeoyl; feru: Feruloyl; coum: Coumaroyl

Error Other Error Other
ty " MS/MS ’ MS/MS . .
No. /min Formula MS (+) (10™) adduct ) MS (-) (10™) O adduct Identification
) ion (+) () ion ()
1 5.68 C,H,0O, 96634436 0.56 97129889 - 947.302 86 0.98 785,623 983.277 89 S-D-Glp,
(+Na) (+Cl1) (dihydroxypheny)
ethyl O-hex-O-hex-
O-rha, caff
2 6.03 C,H,0,; 95232697 243 93530145 773,611,479, 933.28705 1.17 801,771,753, 969.263 85 f-D-Glp,
(+H), 457,325,295 639, 609, 591, (+Cl) (dihydroxypheny)
957.282 23 477,459, 447 ethyl O-hex-O-hex-
(+Na) O-pen, caff
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No. Jmin Formula MS (+) (10™) adduct I MS (-) (10°) o adduct Identification
(+) ion (+) - ion (-)
3 6.11 C,H,O, 82028473 281 82523987 785,623,587, 801.24475 1.41 783,691,639, 837.221 37 Suspensaside-O-
(+Na) 477, 459, 325 621,529 (+CI) hex!2¢3
4 6.11 C,H,0O,, 96634296 2.04 97129840 - 947.30237 1.50 785,767,639, - S-D-Glp,
(+Na) 623, 605, 461 (dihydroxypheny)
ethyl O-hex-O-hex-
O-rha, caff
5 6.36 C,H,O, 96634406 0.88 - - 947.303 10 0.73 785,623 - S-D-Glp,
(dihydroxypheny)
ethyl O-hex-O-hex-
O-rha, caff
6 6.36 C H,O0, 37414359 272 - 339,195,177 355.10306 1.11 193 - Glucose ester of (E)-
ferulic acid"®
7 6.52 C,H, 0, 96634375 121 97129840 787,625,479, 94730316 0.67 785,767,639, S-D-Glp,
(+Na) 325 623, 605, 461 (dihydroxypheny)
ethyl O-hex-O-hex-
O-rha, caff
8 6.55 C,H,O, 98233813 1.74 98729327 803,649,641, 963.298 10 0.63 801,783,639, 999.274 35 p-D-Glp,
(+Na) 487,479, 325 621,477,459 (+Cl) (dihydroxypheny)
ethyl O-hex-O-hex-
O-hex, caff
9 6.75 C,H,O, 82028546 1.90 803.25824 803,641,487, 801.24377 2.63 783,639,621, 837.22028 Maxoside or
(+H), 479, 461, 443, 485,477,459, (+Cl) Lagotiside C or
825.24042 325,317,307, 305 isomer”**"!
(+Na) 263
10 6.75 C,H,0,, 67422711 299 679.18262 639,621,487, 655.18671 1.93 637,545,503, 691.163 27 p-Hydroxyl-
(+Na) 477,459, 325 493,475, 383, (+Cl) plantamajoside or
323,251 isomer?¢3"
11 6.83 C,H,0, 93633234 217 941.28748 757,625,611, 91729169 1.67 785,771,755, 953.267 82 p-D-Glp,
(+Na) 603, 479, 471, 737, 623, 609, (+Cl), (dihydroxypheny)
457,325 477, 461 963.297 06  ethyl O-hex-O-rha-
(+COOH)  O-pen, caff
12 6.87 C,H,0,; 966.34314 185 971.29803 787,625,471, 947.30292 0.92 785,771,623, 983.27832 S-D-Glp,
(+Na) 325 605, 461 (+C1) (dihydroxypheny)
ethyl O-hex-O-hex-
O-rha, caff
13 691 C,H, 0, 67422705 3.09 679.18231 639,621,487, 655.18719 1.19 637,545,503, 691.163 64 f-Hydroxyl-
(+Na) 477,459, 325 493,475,383, (+Cl) plantamajoside or
323,251 isomer”**"!
14 7.1 C,H, 0O, 966.34314 185 971.29871 787,625,493, 947.30286 0.98 815,785,771, 983.27631 pS-D-Glp,
(+Na) 471,339 753,639,621 (+Cl) (dihydroxypheny)
ethyl O-hex-O-hex-
O-pen, feru
15 732 C,H,0,, 96634442 0.50 971.29889 - 947.302 61 1.25 785,771,753, — S-D-Glp,
(+Na) 623, 605, 461 (dihydroxypheny)
ethyl O-hex-O-hex-
O-rha, caff
16 736 C,H, O, 65823187 3.58 641.20544 641,479,461, 639.19202 3.58 477,459,315 675.16925 p-D-Glp,
(+H), 325 (+C1) (dihydroxyphenyl)
663.187 38 ethyl O-hex, caff
(+Na) (isomer of
Plantamajoside)
17 740 C,H, 0O, 99433734 253 999.29291 815,661,529, 97529797 0.75 933,843,813, 1011.274  f-D-Glp,
(+Na) 457,367,325 795,771,753, 17(+Cl) (dihydroxypheny)
681, 639, 621, ethyl O-hex-O-hex-
609 O-pen-acetyl, caff
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No. Jmin Formula MS (+) (10™) adduct s MS (-) (10°) o adduct Identification
(+)  ion(+) ) ion ()
18 7.60 C,H, O, 65823181 3.67 663.18707 641,623,477, 639.19244 0097 621,529,487, 675.166 20 Suspensaside**"!
(+Na) 471,325 477,469, 459, (+Cl)
441, 179

19 776 C,H,0, 804.28998 2.66 787.26379 641,633,625, 78524896 2.55 767,639,623, 821.22510 Echinacoside*

(+H), 607,487, 479, 605,477,461, (+Cl)

809.24536 471,461, 443, 443,315

(+Na) 435,417, 325,

309
20 790 C_,H,O, 99635327 224 1001.30762 663,493,339 977.31293 1.46 815,801,783, 1013.29071 B-D-Glp,

(+Na) 653,639,621 (+Cl) (dihydroxypheny)
ethyl O-hex-O-hex-
O-hex, feru

21 790 C,H,O, 102434790 246 1029.30347 - 1005.307 62 1.64 843,801,783, 1041.28491 S-D-Glp,

(+Na) 681, 639, 585 (+Cl) (dihydroxypheny)
ethyl O-hex-O-hex-
O-hex-acetyl, caff

22 821 C_HO, 86229553 239 867.25079 691,683,529, 84325531 1.35 801,681,639, 879.231 51 f-D-Glp,
(+Na) 511,479, 367, 621,519,477, (+Cl) (dihydroxyphenyl)
325 459 ethyl O-hex-O-hex-
acetyl, caff
23 821 C,H, O, 71623749 3.08 721.19287 681,529,477, 697.19781 1.04 679,655,637, 733.176 09 f-Hydroxyl-acetyl-
(+Na) 459,367, 325 587,535,517, (+Cl) plantamajoside or
475, 457 isomer "
24 846 C,H, 0, 71623779 265 721.19287 681,529,477, 697.19757 1.39 679,655,637, 733.174 50 p-Hydroxyl-acetyl-

(+Na) 367,325 587,535,517, (+Cl) plantamajoside or

475 isomer**
25 857 C,H,O, 79027472 220 79523016 479,461,457, 77123450 1.06 639,609,591, 807.209 66 S-D-Glp,

(+Na) 325,295,277 477,447,315 (+Cl) (dihydroxyphenyl)
ethyl O-hex-O-pen,
caff

26 8.66 C,H,0, 93633221 231 941.28723 - 917.291 69 1.67 755,623,593, 953.266 97 f-D-Glp,
(+Na) 461 (+Cl), (dihydroxypheny)
963.295 10  ethyl O-hex-O-rha-
(+COOH)  O-pen, caff
27 9.05 C,H,O, 790.27448 251 77324799 611,593,487, 771.23395 1.77 639,609, 591, 807.209 90 S-D-Glp,

(+H), 479, 457, 325, 477,447,429, (+Cl) (dihydroxyphenyl)

795.229 68 307,295,277 323,315,297, ethyl O-hex-O-pen,

(+Na) 275 caff

28 9.17 C,H,O, 82028522 220 803.25885 803,649,641, 801.24347 3.01 639,621,477, 83721979 Maxoside or

(+H), 487,479, 461, 459, 323,315, (+Cl) lagotiside C or

825.24023 443,325,317, 297,263 isomer®**"!

(+Na) 307

29 928 C,H,O, 80429010 2.50 809.24609 787,641,633, 78525073 0.30 639,623,605, 821.22723 p-D-Glp,
(+Na) 625,487, 479, 477,461,315 (+Cl) (dihydroxyphenyl)
471, 435, 325, ethyl O-rha-O-hex,
309 caff (isomer of
echinacoside)
30 941 C,H,0,, 96634320 1.79 971.29858 - 947.302 86 0.98 801,785,767, 983.278 81 p-D-Glp,
(+Na) 639, 623, 605, (+Cl) (dihydroxypheny)
461 ethyl O-hex-O-hex-
O-rha, caff
31 949 C,H,O, 80429034 220 787.26270 787,625,607, 78525055 0.53 639,623,605, 821.226 87 p-D-Glp,

(+H), 571,479, 471, 4717, 461 (+CI) (dihydroxyphenyl)

809.245 73 461,435,417, ethyl O-rha-O-hex,

(+Na) 325,317,309, caff (isomer of

291,273 echinacoside)
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No. Jmin Formula MS (+) (10™) adduct I MS (-) (10°) o adduct Identification
(+) ion (+) (-) ion (-)
32 953 CH,O, 81830542 287 80127905 801,647,639, 799.264 53 2.61 637,623,605, 835.24103 Jionoside Al or

(+H), 493, 485, 475, 477,461,315, (+Cl) isomer*

823.260 74 339 305

(+Na)

33 959 C,H,0, 65823242 272 64120526 641,487,479, 639.19110 3.06 477,459,315, 675.167 72 Plantamajoside*

(+H), 461, 443, 325, 297,179 (+Cl)

663.187 68 317,307

(+Na)

34 9.74 C,H,O, 80428979 290 78726141 787,633,625 ~ 78525000 1.23 639,623,605, 821.226 07 f-D-Glp,

(+H), 487,479, 471, 477,461, 443, (+Cl) (dihydroxyphenyl)

809.245 12 461, 453,435, 307 ethyl O-rha-O-hex,

(+Na) 325,309 caff (isomer of
echinacoside)

35 998 C,H,O, 77427924 299 779.23456 757,625,479, 75523987 0.70 609,593,575, 791.216 37 Ehrenoside or

(+Na) 471,325 461, 447,443 (+Cl), isomer""!

801.245 42
(+COOH)
361022 C,H, O, 67224744 3.62 65522095 655,471,325 653.209 35 -0.98 635,621, 543, 689.186 65 Suspensaside

(+H), 487,459 (+Cl), methyl ether”**"!

677.202 58 699.214 72

(+Na) (+COOH)

37 1034 C,H,0, 501.13492(+ 3.63 496.179 60 347,321 477.13977 097 315,301,297, - p-D-Glp,
Na) 179, 161 (dihydroxypheny)
ethyl, caff
38 1046 C,H,O, 77427960 2.52 779.23499 757,625,479, 75523956 1.11 623,609,593, 791.216 13 Ehrenoside or
(+Na) 471,457,325 575,461,447, (+Cl) isomer"
443,315
39 10.81 C,H,O, 80429022 235 809.24530 625,479,471, 78525067 0.38 623,477,461 821.227 11 f-D-Glp,

(+Na) 325,317 (+C1) (dihydroxyphenyl)
ethyl O-rha-O-hex,
caff (isomer of
echinacoside)

40 10.81 C,H, 0, 84831683 1.75 853.27197 507,339 829.27716 0.03 667, 653, 635, 865.252 01 p-D-Glp,

(+Na) 491, 473 +CD (hydroxymethoxyph
enyl) ethyl O-hex-O-
hex, feru

41 11.00 C,H,O,, 64223749 281 62521088 625,607,589, 623.19647 2.68 477,461,443, 659.173 03 Verbascoside/

(+H), 571,479,471, 323,315,297, (+Cl) Acteoside*

647.192 75 435, 325,309, 251,179

(+Na) 301

42 11.00 C,H,,0,, 640.22192 2.69 623.19061 623,605,587, 621.18140 1.76 487,469,459, - Suspensaside AP

(+H) 477,459, 325, 179

281,263
43 11.17 C,H,0, 82028528 2.12 803.25629 649,479,325, 801.24451 1.71 639,621,477, 83722095 Maxoside or

(+H), 459,323,315 (+Cl) lagotiside C or

825.240 78 isomer”**"!

(+Na)

44 11.25 C_ H,0, 86229633 1.44 84526917 691,683,529, 84325476 2.00 801,783,681, 879.23071 p-D-Glp,

(+H), 511, 479, 367, 639, 621, 519, (+Cl) (dihydroxyphenyl)

867.25146 325 477,459 ethyl O-hex-O-hex-

(+Na) acetyl, caff

45 1140 C,H,0O, 65823206 3.28 64120544 641,487,479, 639.19232 1.15 477,459,323, 675.168 95 Plantainoside D*”

(+H), 461, 443, 325, 315,305,297, (+Cl)

663.187 13 307 251,179

(+Na)
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Jmin Formula MS (+) (10™) adduct s MS (-) (10°) o adduct Identification
(+)  ion(+) ) ion ()
11.44 C,H,O, 83228516 2.24 83724036 683,661,529, 813.24487 1.24 771,753,681, 849.22119 p-D-Glp,
(+Na) 499, 479, 457, 651, 633, 609, (+Cl) (dihydroxyphenyl)
367, 325, 295 591,519,477, ethyl O-hex-O-pen-
447 acetyl, caff
11.52 C,H, O,y 64223755 272 625.17468 625,479,471, 623.19720 1.51 477,461,315 - S-D-Glp,

(+H), 463, 325, 309 (dihydroxyphenyl)

647.192 81 ethyl O-rha, caff

(+Na) (isomer of
isoacteoside)

11.64 C,H,O, 80429004 2.58 78726343 625,501,493, 78525037 0.76 653,623,609, 821.22675 f-D-Glp,

(+H), 471, 339, 309, 591,491,477, (+Cl) (dihydroxyphenyl)

809.24548 291 459, 447, 315, ethyl O-pen-O-hex,

(+Na) 297 feru

11.80 C,H, O, 83430084 220 839.25586 655,501,493, 815.26080 0.90 653,639,621, 851.23749 p-D-Glp,
(+Na) 339 491,477,473, (+CI) (dihydroxyphenyl)
459 ethyl O-hex-O-hex,
feru
11.86 C,H, O, 70024231 3.10 683.21576 683,665,647, 681.20190 2.53 639,621,519, 717.172 36 Hemiphroside B*

(+H), 529,511, 479, 477,459,315 (+Cl)

705.197 81 367,325,307

(+Na)

11.86 C,H,O, 72827338 3.72 73321613 529,367,325, - - - - S-D-Glp,

(+Na) 307 (dimethoxyphenyl)
ethyl O-hex-acetyl,
caff

12.02 C,H,O,, 81830591 226 80127985 655,647,639, 799.26550 1.40 781,653,637, 835.241 88 Jionoside Al or

(+H), 501, 493, 485, 623, 605,491, (+Cl) isomer®!

823.261 17 339,283 477,461

(+Na)

12.06 C,H,0,, 79027472 220 77324792 611,479,457, 771.23438 1.21 735,639,609, 807.210 75 f-D-Glp,

(+H), 325,295 591,477,447, (+Cl) (dihydroxyphenyl)

795.229 86 429, 323, 315, ethyl O-hex-O-pen,

(+Na) 251 caff

12.10 C,H,O,, 700.24280 2.82 68321539 683,529,479, 681.20294 1.00 639,621,519, - 2'-0-Acetyl-

(+H), 367,325 477,459 plantamajoside”

705.198 12

(+Na)

12.34 C,H,,0,, 672.24786 2.98 65522119 655,501,493, 65320776 1.45 491,477,459, 689.184 27 p-D-Glp,

(+H), 339 315,297 (+Cl), (dihydroxyphenyl)

677.203 06 699.213 20 ethyl O-hex, feru

(+Na) (+COOH)

1238 C,H, O, 64223749 281 62521082 625,607,479, 623.19733 1.30 477,461,443, 659.174 01 Isoacteoside*

(+H), 471, 461, 435, 323,315,297, (+Cl)

647.192 75 325,309 251,179

(+Na)

1242 C,H, O, 700.24237 3.45 705.19775 521,367,325 681.20276 1.27 639,519,477, - S-D-Glp,

(+Na) 459 (dihydroxyphenyl)
ethyl O-hex-acetyl,
caff (isomer of
hemiphroside B)

12.62 C,H, 0, 83232141 241 81529425 653,507,485, ~ 813.28156 0.87 667,651,637, 849.257 75 Cistanoside B or

(+H), 339, 323, 305 619,491, 475, (+Cl) glucopyranosyl (1—-

837.276 55 473,457,427, 6) martynoside or

(+Na) 329,287 isomer262”
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No. Jmin Formula MS (+) (10™) adduct I MS (-) (10°) o adduct Identification
() ion(+) - ion ()
59 12.80 C,H,O, 64223724 321 62521014 625,607,589, 623.19727 1.40 477,461,443, 659.17120 p-D-Glp,
(+H), 571, 553, 479, 315,297,179 (+Cl) (dihydroxyphenyl)
647.192 44 471,461,453, ethyl O-rha, caff
(+Na) 443,435,417, (isomer of
325,317, 309, verbascoside)
301,291, 273,
255
60 12.87 C,H, O, 67224762 336 65522076 655,501,493, 653.20807 0.98 491,477,459 689.18506 f-D-Glp,
(+H), 339 (+Cl), (dihydroxyphenyl)
677.203 00 699.213 01 ethyl O-hex, feru
(+Na) (+COOH)
61 13.15 C,H, 0, 62624255 293 631.19812 463,325 607.202 33 1.48 461,445 643.178 77  B-D-Glp,
(+Na) +CD (hydroxyphenyl)
ethyl O-rha, caff
62 1330 C,H, O, 67224780 3.07 677.20306 493,475,457, 653.20752 1.82 491,477,315 689.18420 p-D-Glp,
(+Na) 325 (+CD), (hydroxymethoxyph
699.216 43 enyl) ethyl O-hex,
(+COOH)  caff
63 1334 C,H, 0, 83232141 241 83727686 653,339,323 813.281 13 1.40 651,637,619, 849.256 90 Cistanoside B or
(+Na) 491, 475 (+Cl) isomer*
64 1337 C,H, O, 70024310 238 705.19843 665,529,511, 681.20270 1.35 639,621,519, - S-D-Glp,
(+Na) 479, 461, 367, 4717, 459 (dihydroxyphenyl)
349, 325 ethyl O-hex-acetyl,
caff (isomer of
hemiphroside B)
65 1341 C,H, 0, 62624188 4.03 609.21478 609,463,455, 60720276 0.77 461,443,315 643.179 32 Lipedoside A or
(+H), 309 (+Ch isomer®
631.197 27
(+Na)
66 13.89 C,H, O, 77230029 259 777.25562 755,593,471, 75326025 1.18 591 789.237 85  Kankanoside I"**
(+Na) 447,325,309 (+Cl)
67 14.17 C,H, O, 656.25293 3.08 639.22638 639,493,485, 63721259 1.89 491,475,461, 673.189 21 Leucosceptoside
(+H), 339,323,277 443,315,305, (+Cl), AR
661.208 37 297,193 683.217 90
(+Na) (+COOH)
68 1456 C,H, 0, 62624194 393 631.19775 609,591,463, 607.20264 0.97 461,443,315 643.178 22 Lipedoside A or
(+Na) 455,437,309, (+Cl) isomer*
293,275
69 15.07 C,H, O, 656.25336 2.41 639.22668 639,493,471, 63721252 2.00 475,329 673.188 48  p-D-Glp,
(+H), 325 (+Cl) (hydroxymethoxyph
661.208 62 enyl) ethyl O-rha,
(+Na) caff
70 15.10 C,H,O,, 81830640 1.65 801.28119 639,507,471, 799.26581 1.01 667,637,623, 835.241 94 p-D-Glp,
(+H), 339, 309 605, 491, 473, (+Cl), (hydroxymethoxyph
823.261 47 461 845.271 24  enyl) ethyl O-hex-O-
(+Na) (+COOH)  pen, feru
71 1539 C,H,0,, 83232190 1.80 81529510 815,785,669, 813.28143 1.03 667,651,637, 849.257 63 Cistanoside B or
(+H), 653, 647, 507, 619, 491, 475, (+Cl) isomer*
837.27722 501, 485,339 473, 457, 329,
(+Na) 305
72 1543 C,H, O, 74225330 2.75 74720874 725,707,571, 72321362 0.78 681,663,639, 759.19189 f-D-Glp,
(+Na) 503, 367, 247 621,561,519, (+Cl) (dihydroxyphenyl)
501,477,459 ethyl O-hex-acetyl-

acetyl, caff
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Continued
0 Errir Other MS/MS Errir MS/MS Other . .
No. Jmin Formula MS (+) (10™) adduct s MS (-) (10°) o adduct Identification
(+)  ion(+) ) ion ()
73 1547 CH, 0, 656.25299 299 661.20868 639,621,493, 63721350 0.46 491,475,461 673.189 88 Leucosceptoside
(+Na) 485,475, 467, (+CI), Al
457,449, 431, 683.219 60
339, 323, 305 (+COOH)
74 15.54 C,H, 0, 84831696 1.59 85327216 669,507,339 829.276 49  0.83 667, 653,635, 865.25275 p-D-Glp,
(+Na) 505,491, 473, (+Cl) (hydroxymethoxyph
425,329, 311, enyl) ethyl O-hex-O-
265 hex, feru
75 1590 C,H,0, 83232153 226 - 653,339, 323 813.28137 1.10 667,651,637, 849.258 06 Cistanoside B or
619,491, 475, (+Cl) isomer'*”
473,457,305
76 1599 C,,H,0,, 71425873 236 719.21387 697,529,367, 69521844 1.20 653,635,519, 731.19556 f-D-Glp,

(+Na) 325 501,491 (+C1) (hydroxymethoxyph
enyl) ethyl O-hex-
acetyl, caff

77 1636 C,H,O0, 70024261 3.10 68321613 683,529,367, 681.20270 1.35 639,621,519, - S-D-Glp,

(+H), 325 477,459 (dihydroxyphenyl)

705.197 88 ethyl O-hex-acetyl,

(+Na) caff (isomer of
hemiphroside B)

78 1644 C,H, O, 686.26324 332 669.23590 507,501,471, 66722382 0.81 505,491,473, 703.200 32 f-D-Glp,

(+H), 339,277 329,311,193 (+Cl), (hydroxymethoxyph

691.218 57 713.229 19  enyl) ethyl O-hex,

(+Na) (+COOH)  feru

79 17.03 C,H,O, 80231073 2.65 78528540 339 783.270 51 1.52 651,637,607, 819.247 86 Lagotoside”

(+H), 589,475,461, (+Cl),

807.266 36 457,443 829.276 25

(+Na) (+COOH)

80 17.29 C,H,,0, 874.33234 186 879.28754 839,671,527, 85529156 1.49 813,795,709, 891.267 21 Uranoside A or

(+Na) 339 679, 667, 651, (+Cl) isomer®

637,619, 601,
491
81 1745 C,H,,0, 87433185 243 879.28717 839,671,339 85529144 1.63 813,795,693, 891.267 76 Uranoside A or
(+Na) 679, 667, 651, (+Cl) isomer®!
637,619, 601,
491, 475, 473
82 1847 C,H, 0, 670.26874 2.77 653.24219 653,507,485,  651.22870 1.14 505,487,475, 687.20532 Martynoside or

(+H), 339, 323 457, 329,289, (+Cl), cistanoside D or

675.224 00 265,193 697.234 01 isomer!"*'"!

(+Na) (+COOH)

83 19.16 C,H,0,, 72827362 3.39 73322906 543,381,339 709.23425 0.95 667,649,533 - S-D-Glp,

(+Na) (hydroxymethoxyph
enyl) ethyl O-hex-
acetyl, feru

TEH S FRT, gL FJC BRI 2R W 1 itk
Oy F BT IEAY N [M-HY, [H B0 Rk 2 N R
FEARH [M+CL], b5 9 8 A mi B 55 ey IS [M+COOH]
WA RER . TG MR AE T AL, 2R
BN FESE () P F 25 18 Da (H,0) IR B 1 RIH &
053 () B A W H) & 5 9%, 6 RE 176 Da (1 B 20 Tk 5=
(C,,H;0,)+ 162 Da HJWIHEREFE (caff, C;H,O;) Al 146 Da
()& S E (CHO,) 55, WAL 7 2k i 132,146 F1

162 Da [ PERE 7 85, %F B A I RE (C,H,0,) 4
MIETR(ER AN P N N o
(C,H,,0,) 1 C 8 4 4 % (CH,,0,) %5; HAMNEH
3L (C,H,0, 42 Da) il 5 F 2% .

DA SRZGH K ZE 0 H R AT S BR T B B, Fa R
A HIUESD T3 F [M-H] m/z 785.248 96, 13 5] /> 1
XA CH, 0, = H I+ E W 814 [M-H-
H,0] m/z 767 [M-H-tha] m/z 639, [M-H-caff] m/z



Ik HA4E: JET UHPLC-LTQ-orbitrap-MS /70 Ml 25k % (8 S B 5 W& 5 28 O R R or

+ 2835 -

623\ [M—H-caff-H,0] m/z 605.[M-H-caft-rha] m/z
477 [M~H-caff-glc] m/z 461. [M-H-caff-glc-H,O]
m/z 443 . [M-H-caff-glc-rha] m/z 315, VLIl 5,

F A, KT H S T AT [M-H] m/z
639.191 10, 3 5|4 13~ C,,H, 0,,, — P i il v 3= 2
W F 8 1 N [M-H-caff]” m/z 477 [M~H-Caff-H,0]
m/z 459, [M—H-caff-glc]  m/z 315. [M—H-caff-glc-
H,01 m/z 297 [caff] m/z 179,

HEFT5ERE B 97155 F [M-H] m/z 681.201 90,
H5REMBMEEZERFNEZ T —ACBEE, Bt =%
TV o AR ) 2 B BT 9 [M-H-acetyl] m/z 639,
[M-H-acetyl-H,0] m/z 621.[M-H-caff]” m/z 519.[M~
H-acetyl-caft] m/z 477. [M~-H-acetyl-caff-H,O] m/z
459, [M-H-acetyl-caff-glc] m/z 315 %5 [f) 2 5 44 91
ELBRR R E K b @b b ok S A AT & B,
[M-H-caff] % Jy it & T #5530~ (2 0, by s HE I, 4
BSUAR ks o v 7 4 A5 46 g B 8 P i B8 A Tk B b, A
MR 25 2R 176 B 146 Da Ja IIRE Fr 5 1t By JH Jk i
A IR R 2K SRR B o3 8 47 125 7 A5 20 B REAE
BT, WAk &4 14.20.32.48.49 . F1 78 ~83 1, H[l
SRy o R 5 AR, T A I 2 A RRE T At R R AR
75 A I & D WL, ACE 24N Ak A 65 F1 68, T
AT FE R BT H 1 83 AN 2R LB IR A, A ik
M B AR AT 48 4, (2R H L b o 53 AMIEAT A R Bl
FIEUAR, ik &4 2. 11.14.17.25~27.35.38.46.48.
53.70 F1 79 S rf, AELERTREAARE TS WE R AR HUAR

FEIE RS T EUT, ABE 7T 2R SR R A&
HES> T B 7208 [M+NH,], [RI A DAL S 5 1 [M+
Na]", i [M+H]"— il BRI, 75 5 B R B A
AR, HA® TEFRIE —HRit. EETr50nE 1

100 4
80 1

60

PR 1 AR A ) A2, 2 B A I 25 NH, TS 9 = 2]
PR B T R AR R IR NS 1 % % %% 18 Da
(H,0) KW 1 87, BEFEH 4y 5 3 132 (C,H,0,) 146
(CH,,0,) fil162 (CH,,0,) Da [ PR F 3745, (H
BB TR AR LU f B 1) 22 S AN 23 18 5 25 AR M T
B B BT AL B A GRS A, TR AR B R R S
fi# 3% (phenyl ethanol, phe) HUACHS 73 (114 v 85+, 1X —
A IR B B8 25 SRRt nT DA LSRR B HAR
AR : 7E K 2 HUE DL T HRER Bl o 2 1~ -OH B
AR, X F % 154 Da (CH,,0,) I F B 7, Wk 5144
R T SRR B4, 5 — /ML &M
I OEFEIRIR E N1/ -OH A1 1 A~-OCH, B, Xif b &
K 168 Da (C,H,,0,) II# F 851, iidb 54 40.62.63.
69~71.74~76.78~83 &, i A7 /b W[ AN 71 It 2K
COBEFERIE F T HUAREE (&4 83) A A 1 4~-OH
(L& 79) 82 A~-OCH, (L&) 51), XF B2 2K [ 1
H BT 4y N 122 (CH,,0)- 138 (C,H,,0,) Fl 182
(C,,H,,0,) Da,

A CARA SR 3G 1 R 42 A AN HIEHT 5 3k B 4,
P B4 I HE > T35 F [MHANH,]" m/z 804.289 98, 13
)y FRE R —3, SRR RS
T~ [M+H-Rha]" m/z 641.[M+H-Phe]" m/z 633.[M+
H-glc]” m/z 625 [M+H-glc-H,0]" m/z 607 [M+H-phe-
tha]l * m/z 487 [M+H-glc-tha] = m/z 479 [M+H-phe-
glc]” m/z 471, [M+H-phe-glc-rha]” m/z 325, VLK 6.

FAh b, KRBT WS T BT [N m/z
658.232 42, /535y T E R E T — 5, ik
o R A B TN [M+H-phe]” m/z 487 [M+H-glc]"
m/z 479 [M+H-glc-H,0]" m/z 461 [M+H-glc-2H,0]"
m/z 443 Fl [M+H-phe-glc]" m/z 325.

-caff-glc-rha

Relative abundance

40

20 A

-caff-glc

605.3

-caff-rha

Figure 5 MS/MS spectrum and fragmentation pathway of echinacoside in negative ion modes
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Figure 6 MS/MS spectrum and fragmentation pathway of echinacoside in positive ion modes

MEFT S8k B IHE S T 5 F [M+NH,] %5 tH m/z
700.242 31, 535> TN 578 TR, 5 RER
H 12 T RFFRIE QB E R b, gt E
B B 7N [M+H-H,0]" m/z 665.[M+H-2H,0]" m/z
647 [M+H-phe]” m/z 529, [M+H-phe-H,0]" m/z 511.
[M+H-glc-acetyl]" m/z 479 [M+H-phe-glc]" m/z 367+
[M+H-phe—glc—acetyl]” m/z 325 .[M+H-phe-glc-acetyl-
H,01" m/z 307. BONFER 2, 7EHEHT 45 Bk 1 B 4514
Hh, T A By T A S T R AR AR L B-D- L g
b b, AR IE B TR A N 2 I SRR R
I S o A E — R R R R T, BB B T 367,
A AR LR MR R R T EE.

FEIE B TR T B 7 8 m/z 325,339 F11309
(YA AE TT LA 43 1) A7 0F 45 6 F A7 12 W M T s | o 2 7 ik
A SR, B BRI, 6 T B m/z 367 F1381
D473 5310 A W v e 35 A R o 8k 5 EOA RN A 5 4 485 4
HAFAE LTRSS R v B9, TR ] DA SR o S
HAETE SR IR RFAE R Jr o

MR8 AR R, AT RERFEER DK
DLV RE R 2B, B &9 1.2.4.5.7.8. 11,12, 14,
15.17.20.21.28 1130 3£ 154, H §i & 43 38 (1) /Y 9
R OEEE A RACD R I L U 2K LB R
HA ST B AR K o

X o — 280K RS p A A BUARFE (2K 2 B Ak
EW, & 55 SCERPCO T, AR AT LE GE A
84N, HHURFE K Z H-OH, Wb A4 3.10.13.18.23,
24 142 % AUAE LAY 36 H-OCH, B, HA b &4
3.10.13.23 F124 Jy 5 IRAE S H B @ h R . E BT
RGN, H AL K 2 9 & 2K AL -OH 5(-OCH, J5 i

PR BT, IR 277 28 2RO LR TR OBy, oF o
F R R B HON 134 (CH,0,) 1152 (CH,0,) Da,
KRG A IR ER K T AN R EE R,
IR, 0227 A2 2% Nk A 55 A0 HLO J IR 1y i85
MAEERTHEXT, 5 EIARIERR O HLS
VIZAR R, B e 7 B 7008 [MANH,]T, it
% NH,"J5 192 K H,0 il 330 23 A1 K £ 1 SR A 7
MR B, Mo AR IR 25 1 325 %% .

g

2t Fr b RS 25 304 S AR 5C 25 F B I e N
F I 5 R 2 E R RO R 24 h e B AR
—, BoA MR e B B 2 BB AR R, FEFRIX A BT AR R
R % B H AN AR I, R JR i 24 (R R 5 A
PNV X AL 2 V2R B SO AN A S I 4 T KR JE R
A HE B L AR, 2 M B A 5 K i 7 i 0
TSR, AN ]8R X A5 Y F) 245 6 it Ao A0 i 508 LA
AR AR BRPE R R, B ER—H 2R — A2
Yo7t 5 >3 b BOACHT 227 S 1 L, 0 22 A 5% B I
SN b NS LTI PR e S AN )
Zi10 A BT R AMBUACAC A Jg o TR, X ik 24 ik
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VR (X = e AT A V5 2% 5%, ) 70 93 08 A i = v ) 5
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