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Analysis on Chemical Components for the Leaves of the Miao Medicine Toricellia Angulata Oliv. Var.
Intermedia(Harms) Hu by HPLC-HESI-HRMS
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(1.Qiannan Medical College for Nationalities, Duyun 558000, China; 2.Key Laboratory of Chemistry for Natural Products of
Guizhou Province and Chinese Academy of Sciences, Guiyang 550014, China; 3.Pesticide National Engineering Research Center,
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ABSTRACT: OBJECTIVE To qualitatively analyze the chemical components in the leaves of the Miao Medicine Toricellia
Angulata Oliv. var. intermedia(Harms) Hu by HPLC-HESI-HRMS. METHODS Thermo Fisher Hypersil GOLD aQ
Ci15(100 mmx2.1 mm, 1.9 um) column was adopted, with 0.1% formic acid water solution-methyl cyanide(0.1% formic) as the
mobile phase for gradient elution; HESI ion source was used for mass spectra, the date were collected in positive and negative
mode. At the same time, the difference of retention time(sr) between 7-hydroxycoumarin, secoxyloganin, hyperin and
isoquercitrin with compounds 17, 20, 24 and 25 were verified by HPLC. Compared the fluorescence characteristics of TLC with
Rf'values. And the characteristics of mass spectrometric fragmentation fragments of 7-hydroxycoumarin, secoxyloganin, hyperin
and isoquercitrin were comprehensively verified in references. RESULTS Thirty-eight chemical components in the leaves of
the Miao Medicine Toricellia Angulata Oliv. var. intermedia(Harms) Hu were inferred by analyzing positive and negative ion
spectra information of high resolution mass spectrometer with date from data base and relevant literature, including 3 amino
acids, 5 alkaloids, 10 organic acids, 3 phenylpropanoids, 3 aromatic oxygen-containing derivatives, 3 terpenes, 6 flavonoids, 1
amide and 4 other compounds. The results showed that the difference of fr of 7-hydroxycoumarin, secoxyloganin, hyperin and
isoquercitrin were <0.1 min compared with compounds 17, 20, 24 and 25, respectively. The same blue fluorescence spots were
shown on the corresponding chromatographic positions of the medicinal sample solution, 7-hydroxycoumarin, secoxyloganin,
hyperoside and isoquercitrin reference substances, and the Rf values were consistent. And the literature showed that compounds
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17, 20, 24 and 25 had similar characteristics of MS fragmentation to 7-hydroxycoumarin, secoxyloganin loganin, hyperoside and
isoquercitrin, respectively. CONCLUSION  Compounds 17, 20, 24 and 25 were identified as 7-hydroxycoumarin,
secoxyloganin, hyperin and isoquercitrin. It indicates that HPLC-HESI-HRMS has a scientific basis for the preliminary
estimation of the chemical composition of the leaves of Toricellia Angulata Oliv. var. intermedia(Harms) Hu. It will provide
basis for therapeutic material basis of the leaves of the Miao Medicine Toricellia Angulata Oliv. var. intermedia (Harms) Hu.
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Fig. 1 Total ion current chromatogram in positive(A) and negative(B) ion mode for the leaves of Toricellia Angulata Oliv. Var.

intermedia(Harms) Hu
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Tl KANHAGE RS ST
Tab.1 Analysis on chemical compositions in the leaves of Toricellia Angulata Oliv. var. intermedia (Harms) Hu
- IE BT U=
o R/min SCUARXT  BREATXT  SEIARXS  BHEAX FRIERE 3T Ey
’ AT TR S TEE TR
10957 116.071 07 116.070 61 - - (+)70.066 00 CsHoNO,  L-Jl& ik
2 0.995 130.086 50 130.086 26 - - (+)84.081 58, 112.087 30 CeHuNO:  D-=fili iR
3 1.311 268.10428 268.104 03 - - (+)136.062 01 Cio HisNsO4 it 17
4 1.331 284.099 03 284.098 95 - - (+)150.041 31, 133.014 60 CioHisNsOs [ 1
5 1.481 132.10210 132.10191 - - (+)86.097 18, 113.964 19 CeHisNO,  L-ZH R
6 1.576 - - 173.008 51 173.009 61 (-)154.997 74, 111.007 69 C¢HgOg trans-aconitic acid
7 1.577 - - 205.035 08 205.035 38 (-)173.008 51, 129.018 30, 111.007 69 CsHi;00;  3-hydroxy-3-(methoxycarbonyl)
pentanedioic acid
8 2122 - - 225.061 43 225.078 08 (-)181.097 58, 179.054 95 CioH14N2O4 JIH 5 K 5
9 3.805 188.070 70 188.070 61 - - (+)144.080 83, 118.065 43, 170.059 98, CiiHoNO>  (E)-3-1| WP 7R
146.060 12
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113.059 73, 85.064 70
12 5.865 - - 163.03926  163.040 07 (-)119.049 19, 93.033 55 CoHsOs X ILAEER
13 5.959 241.070 83 241.070 66 - - (+)223.060 07, 209.044 45, 191.033 86, CiiH120s  (3R,45)-4,6,8-trihydroxy-7-
177.054 61, 145.028 46 methoxy-3-methyl-3,4-dihydro
-1H-isochromen-1-one
14 5.960 209.044 66 209.044 45 - - (+)163.038 93, 191.033 94 CiHOs %
15 6.080 135.04427 135.044 06 - - ($)117.033 78, 107.049 54, 79.054 94  CgHeOp  4RZE W
16 6.086 - - 191.05545 191.056 11 (-)173.044 77, 127.03909, 109.028 56 C:/H120s  FlEZE T
17 6.092 163.039 08 163.038 97 - - (+)145.028 50, 135.044 17, 107.049 55 CoHOs3 TRIEFEER
18 6.098 - - 353.088 01 353.087 81 (-)191.05559, 173.044 95, 161.02348 CicHisOo  1-MIMEMEZS TR
19 7.197 - - 353.088 01 353.087 81 (-)191.055 51, 173.044 72, 161.023 50 CisHisOo  LRJER
20 8.166 - - 403.124 93 403.124 58 (-)371.098 63, 241.071 67, 223.060 78, Ci7H2On Witk D 4&H
179.070 69, 191.034 54
21 9.592 287.05521 287.05501 - - (+)259.060 15, 231.065 89, 153.018 26, CisHiOs  ILZSH}
137.023 27, 165.018 31
22 9.595 - - 609.147 00  609.146 11 (-)285.040 70, 255.029 95, 227.034 71 CaH3016 AT
23 10.113 303.050 38 303.049 93 g . (+)285.038 91, 257.044 19, 247.060 53, CisHioO7  Fih#
165.018 46, 153.018 28, 137.023 53
24 10.120 - . 463.088 90 463.088 20 (-)301.035 80, 271.025 09, 283.02597, CaHxO1n 422 pkiF
255.029 92, 243.029 79
25 10.290 - e 463.089 08 463.088 20 (-)301.035 68 CatHyOpy  Seffibp 3
26 10.886 - - 447.093 87 447.093 28 (-)285.040 59, 255.029 98 Cai HyOyy 2=ty
27 11.104 o - 515.120 00 515.119 50 (=)353.088 17, 191.05559, 179.034 44, CasHyO1n REEFHR A
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28 16.320 - - 327.21783 32721770 (-)309.205 23, 291.19589, 211.133 58, CigH30s  corchorifatty acid F
171.101 90
29 16.667 471.347 14 471.346 89 - - (+)453.336 36, 425.341 06, 40732971 CsoHsOs  HH UL
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33 27.833 318.300 57 318.300 27 - - (+)300.289 76, 282.279 08, 264.258 CisH3NO3 2-amino-1,3,4-octadecanetriol
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34 28.128 279.159 18 279.159 09 - - (+)223.094 53, 205.08502, 149.023 41, CicH2204  dibutyl phthalate
121.037 87
35 30.771 403.23325 403.232 64 - - (+)273.098 48, 259.153 84, 185.080 86 CaoH340g  citroflex A-4
36 31.140 - - 271.228 15 271.227 87 (-)59.012 63 CisH3203  16-2 HA5HH R
37 31.744 355.284 55 355.284 29 - - (+)337.273 22, 281.248 44, 263.236 76 C21H3304  1-linoleoyl glycerol
38 41.097 340.35736 340.357 39 - - (+)284.294 80, 228.138 11, 200.069 60 C22HasNO  —+ — L%
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145.028 46 [M-HCOOH-H,0-CH;OH+H]"; fL&%
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MS? W B 7 m/z 173.044 77, 127.039 09 ,

109.028 56, TE#E—L Ry FTik A gt iy, HiEsr
T IR 25— T H0 WA IR B T m/z
173.044 77 [M-H,O-H]~, HifE/r 75 Tt —p
T H,0 I £ —43 T HCOOH J¥ AR E 4 F 25 1
m/z 127.039 09 [M-H,0-HCOOH-H]", fiiZ 2 /1
H,0 H: i %43 F HCOOH J& U i A 55 F m/z
109.028 56 [M-2H,O-HCOOH-H], &A% T
BRI 24 i k&Y 18 TEfME PR, H
m/z [M-H] & 353.08801, MS? i F B T m/z
191.055 59, 173.044 95, 161.023 48, fEit—4ny
Fig St B, HE o B8 DGR SR 25
CIEFIESS 85y CoHeOs TE A IEIE B BT m/z
191.055 59 [M-CoHeO3-H]~, M fiF—43T H,0 B,
FHERE B m/z 173.044 95 [M-CoHgO3-H,0-HJ,
HE sy 8 TR ER LW T 5, R KR B 40
C/H11O6 T BL FEAE #F 7 B+ m/z 161.023 48
[M-C;H1106¢-H] 5 LAY 19 fEGE TR, H
m/z [M-H] 2N 353.08807, MS? HE H B+ m/z
191.055 51, 173.044 72, 161.023 50, fE#t—H11)
Frik A it AR b, JLHE S B AR U R K
LIGHEAS By CoHeOs TE AR IEHE B T m/z
191.055 51 [M-CoHgOs-H]~, X ii—5F H.0 LR
FRIERE BT m/z 173.044 72 [M-CoHO3-H,0-H],
oy 15 TR ER LW T 5, 2R K BR e JE B 43
C/HnOs 12 B ¢ 1E B B B F m/z161.023 50
[M-C7H106-H] ", fFA4RIRIRI 2RI (L&
27 7EE TR, H m/z [M-H] R 515.120 00,
MS? B F m/z 353.08817, 191.05559,

179.034 44, 135.044 19, 7EHE— i ik 24 it
Firp, HMEST B VTR BE IR R L A5 h— 4
T4B ¥ 53 CoHeOs T MURFAE % 7 8+ m/z
353.088 17 [M-CoHeO3-H], Hfiir 155 T fig Ak
WrIF I L LSt rh el S A MR 2 4348 1 ER A
CoHeO3 JE 1 ¢ 1E % 7 8 + m/z 191.055 59
[M-2CoHeO3-H] ~, FERIEA AT 7E 530 O foe 2 H2 4k 1)
C-O HWr 2, 48 = M ¥ 5 T B+ miz
179.034 44 [C¢H3(OH),CoH,COOH-H], U 2.4
FLERMILZ ML, W BT m/z 135.044 19
[CeH3(OH),CoH3-H] , fF&REkim A MMM
B A 28 M TEXT, Homz [M-HT R
327.21783, MS? # 8 F m/z 309.205 23,

291.195 89, 211.133 58, 171.101 90, fE#F— 1y
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Pkt B b, e B I — 3 F H20
T AR R BT m/z 309.205 23 [M-H,0-H], H
W FETIENZ 2 43T H0 B R IERE | 25 1
m/z 291.195 89 [M-2H,0-H] ", }H4B¥# 3L 2 A ) C-C
W R F2— 20 7 HLO JE AR AEIE A S T
m/z 211.133 58 [M-CsH10-H,0-H]", 9 (iR S
FH AR 9 5L 2 R W R, B BRI B B m/z
171.101 90 [M-CoH;s0,-H]; L& 36 1EH BT
BT, Hom/z [M-H] R 271.228 15, MS? A5
¥ m/z59.012 63, TEff— L 1 BT Sk b, 3L
T TIEWT 25 1 LR 713 T CH3COO™, JE
WA A B 7 m/z 59.012 63 [CH3CO0 T

334 ARNEFXEY MK H EEEEHY)
s3I 3 RN R A Y, Hh ik EW 12,
14, 17 530l X RIEREER . BN E | T-RERK
TR, X3 MEAWEHEL, YRR RS
Y. @, ZBREY R ST T
WA S B 2005 , Ak B 12; sidb & 2t e
g%k co, ke 14, 17 %, obrikib s
YR SER A A, f G 12 FER B BT,
H m/z [M-H] B 163.039 26, MS? B BT m/z
119.049 19, 93.033 55, 7EHE—2E1 G 2Rl 2
o, HifEr TR FIEN 2 —91 1 COy IR ERE
R BT m/z 119.049 19 [M-COx-H], WE4r 155 Tk
JIii 25 —4>F COOHCH=CH ¥ A5 ME i A 8 1 m/z
93.033 55 [M-COOHCH=CH]", & X EILAHEER
2 b aY 14 TEIEE TR, Homsz
[M+H]" 4 209.044 66,MS? i i 55 - m/z 163.038 93,
191.033 94, TEik—P Ry prik A it firh, HiuEsr
TE TR 2 —4r T H,0 F1—/43F CO JE AR E
W F B 1 m/z 163.038 93 [M-H,0-CO+H]", Hifk
TETIER L —5 T H0 TERUHEER BT m/z
191.033 94 [M-H,O+H]", £5& 2% i R 24 ;
k& 17 FIEETHENXT, H mz MHH] N
163.039 08 , MS? i i B T m/z 145.028 50 ,
135.044 17, 107.049 55, FEIE—4 B4 BUiE 4 72
Hh, HE T B I 25— 431 HoO TR URHIERE A
BT m/z 145.028 50 [M-H,O+H]", HHE 5511
W E— T CO AR BT m/z 135.044 17
[M-CO+H]", HMEsr T8 Ui X 2 43+ CO B
FHIERE A BT m/z 107.049 55 [M-2CO+H]*, 54 7-
PRI E RN

335 HESEAEYERMAEESY  POKE R
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FESRIY R AL 3 NSRS AR S
Y, Hohibad 15, 30, 34 5305 40K P EE
AR W RR BT g . dibutyl phthalate, 1 Ti%281k
G YR EA DAL RS, I,
IRIACA W (1) LA R DL o O B ki 2 B 24 h
FEAFE . ST RS W I R R R B
&Y 15 FEIEEFET, K omz [MHH]h
135.04427 , MS* W /& F m/z117.03378 ,
107.049 54, 79.054 94, FE— 14 i St 72
H, HAES B I L —4rF HoO JE BURFIERE
R BT m/z 117.033 78 [M-H,O+H]", i 4> T8 T
W 2 — 2 F CO T L FRIE B KB T m/z
107.049 54 [M-CO-+H]", Hifi i FB5Fisfi 2 2 43+
CO JE R RE R B T m/z 79.054 94 [M-2CO+H]";
&Y 30 AR ETFEAT, K mz [M-H N
221.081 70, MS* i K & T m/z 165.018 23,
177.091 45, 121.028 42, 149.096 21, 147.008 19,
FEHE— L BTG 2t B v, e o B g
F—rF CHo B MURHIERE 5 m/z 165.018 23
[M-C4Ho] ™, HUES B FIE L —4rF COTE K
FRAERE A BT m/z 177.091 45 [M-COo-H]~, Hifsy
T B TR L — o 8 KR A5 T BRI
BT m/z 121.028 42 [M-C4HoCOO], Ml i 5 e
SRR THEEL, R R LG8 015
AT, 0 BB AR IERE B BT m/z 149.096 21
[M-C4HoOH-H] # m/z 147.008 19 [M-C4HzO-H] ;
&Y 34 HEIEE FAEAT, B mz [MHH] N
279.159 18 , MS* i K B T m/z 223.094 53,
205.085 02, 149.023 41, 121.037 87, 7Eit—11)
Pk R gt b, HE B I L — T
(CH2)sCH3 & W 45 1E # - 3 F m/z 223.094 53
[M-(CH,)sCHs]", HifE 4> 7 8 T e it 2 — 4> F
O(CH,)sCH; J& B R 1iF#E B 28 F m/z 205.085 02
[M-O(CH,)sCHs]", H s> ¥ 5 Fisi % — 7+
O(CH2)sCHs, Z2—73F(CHa)sCHs, JERURHIERE
BT m/z 149.023 41 [M-O(CH,);CH;-(CH2);CH3+H]",
MWk —F CO B FFIE B K B T m/2
121.037 87 [M-O(CH,);CH3-(CH,);CH3-CO+H] ",
3.3.6 WA MIKATN: BB ) 3t
HED 3 DR A, Hdik G 20, 29, 31
SRR ST . HELRER . AS AT Ro,
X3 MEA WAL, YR EY . W,
R B Y2 RA: . X TR 2R L A,

P E AR 2 2022 4R 7 A5 39 5 13 1

FESE S5 T & 0 flieE, oo AR BRI ES A
[Fr=A 22 H,O, CO. CO». CH;OH FUHFIERE R
B T S SRR R, A
o2 fFEfREFELT, K omz M-H A
403.124 93, MS* i B T m/z 371.098 63,
241.071 67, 223.060 78, 179.070 69, 191.034 54,
FEHE— L W TS 2t B v, R o B g
Z—/3F CH;OH JEMAFERE A B T m/z 371.098 63
[M-CH3OH-H], 5755 Wk S I 24 i 210
A& EH NI CeHnOs 8 AR IE#E B F m/z
241.071 67 [M-C¢H,10s]", XKk E—4rF H,0 Tk
FHIERE F BS T m/z 223.060 78 [M-CsH,105-H20] ",
45 R Fo— 7 CO, B(—41F CH30H, 735lE
WEFERE BT m/z 179.070 69 [M-CsH;105-CO,] -,
m/z 191.034 54 [M-C¢H1105-CH;0H], fF& Wik
LR S LEWY 29 R IR FRIT,
H m/z [M+H] Sl 471.347 14, MS® BT m/z
453.336 36, 425.341 06, 407.329 71, fEdt—11)
[k gt A e, O T B I s — 0 F H20
TR IERE B T m/z 453.336 36 [M-H,O+H]",
HWEo T3 T 2 — 20 F CO Ml H20 JE AHIE
B m/z 425.341 06 [M-CO-H,0]*, Hfesr 71
BTN —0 T CO H-ER 2 /0T H.0 Lk
HERE B m/z 407.329 71 [M-CO-2H,01", F54 H
FORIR I SRR LG 31 TR FRUT,
H m/z [M-H] & 955.491 15, MS® BT m/z
793.433 96, 455.356 17, FEE— 1) 5 S ad
R, Hofe o B U 2 — 23 Bl S Gle JF
H I B ERE F BT m/z 793.433 96 [M-Gle-H],
HUE o+ B W L — 7 W S 5E Gle JEl L,
N ELe—r T W30 8E GIcUA JF080 H I S HE 8
B m/z 455.356 17 [M-Gle-GlcUA-H], 5 3CHR[12]
m/z 793.7, 455.5 FA—8, FFHEASEH Ro Wy
SRR

3.3.7 EEIZRLAY  MOKAR: RS EUY)
EHEM L 6 DS EEIZL A Y, Hi k& 21, 22,
23, 24, 25, 26 SOl HILARE . T RIER.
LM . RWETE . Ex0l, X 6 MEEY
SERARAL, YIRS Y. EE, xS
Yy 24w . MRIE 2R G W o B EUCH T 2
fife AR . HiZEAEW A oo, HEE T
AOVEE C WL, Horb 1-0 pymi, R Bk
AN 2 2 TR a3 AL, ik G4 21, 23 455
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MR E YT, R I R bR,
%% CH0, K& CO, k&Y 22, 24, 25, 26
o AT RA A YR RN R, LAY
21 7EIE B TR, H o mz [M+H] N 287.055 21,
MS? W F B T m/z 259.060 15, 231.065 89 ,

153.018 26, 137.023 27, 165.018 31, fEi#t— 1
Pkt # b, HE o i X —4F CO
TERURFIERE R B T m/z 259.060 15 [M-CO]*, HifE
DT B TR 2 431 CO B IBASMERE F B 1 m/z
231.065 89 [M-2CO+H]", i C #hrh4a 5 2 fifk
Z Wi, RIS 3, 4 (7 6k 2 (A1 B 248 BURRIE 5 A
B m/z 153.018 26 [M-CsHsOo+H]", HifR C ¥t
A5 ARZEIWIR, R 3, 4 602 W
FHFRE T BS T m/z 137.023 27 [M-CsHsO3+H]*,
i C a5 A BRZEWie, FIEF 2, 3 fiifkZ b
Wr 7 2 BRE AR R B F om/z 165.018 31
[M-C7HsOx+H]", 5 SCHR[ 131435 L1143 B (1) 45 A T
RET m/z 153.018 0 FEA—3, 54 1ILEMHR
R (b5 22 TER B TR , K m/z [M-H]
A 609.147 00, MS* 7 B F m/z 285.040 70,

255.029 95, 227.034 71, FEdE—4 1Y i 24 i
B, HfEg -8 FEmREk—nFSF
Ci2H22010 T B4 fE #% 7 85 F m/z 285.040 70
[M-C12H2010], HfE T B FIEM L — 0T 25K
B Ci1aH2O19 S CHL0, T8 RURRTE 8 B F m/z
255.029 95 [M-C12H2:010-CH0], HHESF 5+
W e — 7 F 22/ B C12H22010 &2 CH2O. CO,

TR AERE R BT m/z 227.034 71 [M-C12H22010-
CH20-COT", fF&r T INARAE; e 23 76
EB TR, H mz [M+H]N 303.050 38, MS?
W F B m/z 285.038 91, 257.044 19, 247.060 53,
165.018 46, 153.018 28, 137.023 53, fE#k—4HY
i S gt A b, O S T I 2 — 0 F H20
T B AERE R BS T m/z 285.038 91 [M-H,O+H]", H:
W T BTN L —7F H0, RE—/TF COJE
AR MERE BT m/z 257.044 19 [M-H,0-CO+H]",

B C A 4 (kS A 2 [EWR, [FEF 2, 3
PR Z BT, £K 2 4 CO B MAHERE A i1
m/z 247.060 53 [M-2CO+H]", # C ¥ 1 (ihY
A5 ARZEIKIE, FEF2, 3 A0k E W
SAERE BT m/z 165.018 46 [M-C7Hs05+H]*,
i C 7 1 RS 2 AR Z (Bl Kr, (A
B 3, 4 (ifkZ [\ W BURIE R R B m/z

-1728 -
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153.018 28 [M-CsHsOs+H]", #ifili C Frrf 1 7 AY%
5 A MZEWEL, [N 3, 4 (kg2 alWor e s
HERE F B m/z 137.023 53 [M-CsHeO3+H]", 44
RE R RHIE; (LG 24 TEAEFEEAT,
H m/z [M-H]H 463.088 90, MS? W BT m/z
301.035 80, 271.025 09, 283.025 97, 255.029 92,
243.029 79, fEHE— 0 Bk R R, O
I3 F B TR 2e— 43 T B CoHi110s T IR IF 15
BT m/z 301.035 80 [M-C¢H,10s-H]~, 7E M IERE
e, HOE SR B 0 43 I 25— 4 HCHO Ul
£—7F H.0 B Lk —4rF H0 5—43F CO
s HE ST B 0 B % — 43 F HCHO 5 —
T CO, 43I U HERE F B T m/z 271.025 09
[M-CsH,106-HCHO]", m/z 283.025 97 [M-CgH1105-
HzO]_, m/z 255.029 92 [M-C6H1106-H20-CO]_, m/z
243.029 79 [M-C¢H106-HCHO-CO]~, 7444 24Hk
TR, (ke 25 ERE AT, H
m/z [M-H] N 463.089 08 ; MS? % H B 1 m/z
301.035 68, TE#E— i S gl fed, Hifeor
T BT — 7 THE CeHpiOs T U IE I S
+ m/z 301.035 68 [M-C¢H,,10s-H]~, 5 3CHR[SHRIE
quercetin-3-O-glucoside m/z 300 [M-C¢H10s-H] #H
T, F56 S i 24 A A 26 7E7E
FHAT, H omz [M-H]H 447.093 87, MS? WA
BT m/z 285.040 59, 255.029 98, {EHE— 1 T 1
W, RS T8 el Lk —o0 15
CeHnOs & W ¢ fE # 7 B F m/z 285.040 59
[M-CeH110s-H] ", 5 SCHR[STHIEARSRT , B 2e—4>
T CHO, B IERE F B T m/z 255.029 98
[M-CeH1105-CH,0]", £ & 48 = B 1 24
3.3.8 MM EY  MOoKA RNt B EEER U
JLHEM 1 BRI E Y. LAY 38 FEIEE T
R, Hom/z [M+H]H 340.357 36, MS? i 5
T m/z 284.294 80, 228.138 11, 200.069 60, 7E i
— A BTG R R T, HE S T L —
T T RIE R R BB T om/z 284.294 80
[M-C4H+H]", e F el s 2 701 T 598
EERE ST m/z 228.138 11 [M-2C4Hy+H],
HWEr FETENRE 2 07T, WRE—0T
CoHy B A AEHE F S F m/z 200.069 60 [M-2C4Hj;-
2CH>+H]",

339 HibXMEY  MoKE R H EESR Y H
e 4 A HABSE G Y, Hh ik & 32, 33,
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35, 37 43|~ dodecyl sulfate, 2-amino-1,3,4-
octadecanetriol , citroflex A-4. 1-linoleoyl glycerol,
HTRAL G P R SRR AT R B, LA 32 7E
MBI, Homz [M-H] "} 265.148 16, MS>
WEF BT m/z 96.958 97, 1E it — 4 1Y o 15 54 g o 72
o, HEr T B TR S E W, Bk —ar T
H3;C(CHa)11 & BRFIE i - B+ m/z 96.958 97
[M-H;C(CHy)1-H] 5 b5 33 7E1IE & TR,
H m/z [M+H]™ K 318.300 57, MS? R BT m/z
300.289 76, 282.279 08, 264.258 40, 60.045 28,
FEHE— L G 2t f v, HaE o B g
E—4rF H0 JEHEFIERE R BT m/z 300.289 76
[M-H,O+H]", HAESF BTN L 2 401 H.0 B
ARFIETE A B F m/z 282.279 08 [M-2H,O+H]", H
W F BT IR 3 43 HoO TE BURFIERE 85 1
m/z 264.258 40 [M-3H,0+H]", &Kt S5HAFHE>
[ 2 AR WS AR IERE F T m/z 60.045 28
[NH.CoH,OH+H]"; &) 35 TEIEE T,
H m/z [M+H]" N 403.233 25, MS® BT m/z
273.098 48, 259.153 84, 185.080 86, fEHF—HHY
Jik R gt fE b, O TR IR L — 4T
O(CH,)sCH; 5%k —/rT(CH,)sCHs 4 & & —
B () T CERRE , T RUERAERE A B T m/z 273.098 48
[M-O(CH,);CH3-(CHa)sCH3+H]", Hif 15 T4
2 2 43F O(CHa)sCHs Il H I ke iR - 251
m/z 259.153 84 [M-20(CH,);CHs+H]*, HifE/ 15
TN 2% 3 43F O(CH2)sCH3 I 4 H B BURRIE A%
B ¥ m/z 185.080 86 [M-30(CH,);CH3+H]"; th & W
37 EIEE TR, Homiz [M+H]h 355.284 55,
MS? R B T m/z 337.27322, 281.24844,
263.236 76, TE#E—L Ry BT R gt R, HUESr
FBEFUER L —5F HO0 JEEHER BT m/z
337.273 22 [M-H,O+H]", HfE/r 18 7 i & —
5 F H0 XA —F T 38 BRI 8+
m/z 281.248 44 [M-H,0-C4H+H]", HMED T F
WERR 2 2 43 F HaO XL —2rF T 3IE BURHIE i
H BT m/z 263.236 76 [M-2H,0-C4H 1 +H]* .
34 fLEYRIERIE

i HPLC . TLC FISCHR LLXT 3 A5 Sk £k
AW 17, 20, 24, 25, Y125 1EH HPLC-HESI-HRMS
HEMALS P HERaPE . R HPLC, Z3lbbAs 7-
RIEFGE, WA DT, S28, Sk
xR SR 17, 20, 24, 25 (REERET

P E AR 2 2022 4R 7 A5 39 5 13 1

] (rr)2ZE 5, REH 7-RILEFGE | Wil
B . 2tk , ST RS 5 S5 e EY
17, 20, 24, 25 1Y w AHHE2E534<0.1 min, L
TLC JCHHIE S EASE (RS 1H) , & BUAE 25 B R S i
W, T-REFTER . Wb DT . &2kt . »
it o T X R G R 0 4 A7 B 43 i) S A T 2
IBEA, H RAE—3. &S, ZIbEY 17
EIE B FHUT MS? A BT m/z 107.049 55
[M-2CO+H]*, S53CHk[14RIEHA L 7-HEEFT
% m/z 107.0 5ARMRALT, 76 7-REFETEN
e LAY 20 ERETFAERXT, H oms
[M-H] A 403.124 93 ,MS? ¥ " 5 m/z 371.098 63
[M-CH30H-H] ", m/z 223.060 78 [M-CsH;,05-H20] ",
m/z 179.070 69 [M-CsH1105-CO,]~, 5 CHk[ 1514 1A
Wi 4B AL S (secoxyloganin) m/z [M-H] & 403,
371, 223 Fl 179 #A4F, FFE WA L DETT YR f%
A a4 TEE T, Homz [M-H]
H 463.08890 , MS* i B ¥ m/z 271.025 09
[M-Ce¢Hi10-HCHO] ™, 5 3CHR[16-17]4iE 4 2286 1T
m/z [M-H] N 463.0945, m/z 271 [M-H-CsH;0Os-
HCHO] HH7F, f5H &2 mame; ke
25 7EE TR, H m/z [M-HT R 463.089 08,
MS2 % 85 m/z 300.027 92 [M-CsH,105-H]~, 53¢
HR[18]4E St e o3 F 1l 464.38, m/z [M-H]
h 463.1, MS2HER BT m/z 300.0 AT, £ SH
FEAF R

Zi b, PR sE G 17, 20, 24, 2557
SIh T-REF TR WA ST Skt .
S Ez A, BB HPLC-HESI-HRMS X 1 24 7K 4 TR
I A Ak 2 A3 PR DA A — 2 Rk
4 Vit

T B AR AR PR S 2y . Rk
A BA Tz RN AWFSE T LC-HRMS
RAHA, 7€ HPLC b2 pl oS08t @ a2 1
Henf |, ik HRMS A DL B R o T 58 114
22, SR AL A9 MS FRAE R A RS A 20 /)N
BE 5 fr, WEER MS HAT BEMLHE., RH
HPLC-HESI-HRMS $i A, X /K4 SN 24 14 F st
By i) B o AT 0T, A B T G
WK SCHRRIESE TV, WL SE T SN e IR
2 KA Nt 38 Rk E sy, EEST AT bRk |
Bhaf o MERAEE R, IR SRR R 2K AR
25 14 2550 I R R S 5 5%
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2% LR, % HPLC-HESI-HRMS % A A 52

PEPRIE  ARGE . MER LA E SN AR (0 RE 2K &
SRR el oy, WA HEINZAE Y 25 LA LR

FALZE Iy |

B R SE A 5 r Be A SE I

E, A B IR R BN R R 2 KA T2y
LR SR, iz 2 e LR S R ST Kk
BOE Y BRI . (RIS, A D ER R R
o ml R BT LM I PRIt 24 S AR ks, Sk R
L BRI AR O A 5 2%
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