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quantity by chemical composition identification and multi-component quantitative integration analysis. Methods Using UPLC-triple
quadrupole liquid chromatography-mass spectrometry (QQQ-MS/MS) coupling technology, the UPLC-QQQ-MS/MS fingerprint of
Huaihua Powders was established by the combination of Full-MS and multiple reaction monitoring (MRM) for the first time, and the
similarity was evaluated by the included Angle and cosine method. Eight quality markers of rutin, naringin, quercitrin, neohesperidin,
luteolin, quercetin, kaempferol and humenthone were used as evaluation indexes to determine the content and select the optimal
combination prescription. The chemical composition was identified by UPLC-Q-Orbitrap HRMS. The chromatography was performed
on Thermo Fisher Accucore™ Cig column (100 mm x 3.0 mm, 2.6 pm). Acetonitrile-0.1% formic acid aqueous solution was used as
mobile phase for gradient elution. The scanning mode of triple four-bar mass spectrometry was the combination of Full-MS and MRM.
The high resolution mass spectrometry scanning method was Full scan/data-dependent secondary scan (Full MS /dd-MS2), and both
germplasm spectra were electrospray ion sources (ESI). Results The UPLC-QQQ-MS/MS fingerprint chromatograms of the classic
prescription Huaihua Powders with 40 random combinations of four medicinal materials from different origins were established. A
total of 21 common peaks were identified in Full-MS scanning mode, with the similarity ranging from 0.745 to 0.977. The characteristic
peaks of eight chemical components, including rutin, were identified by reference and MRM scanning mode. The content determination
results showed that the total content of seven flavonoids in Huaihua Powders S1—S40 was 13.238—43.461 mg/g, and the difference
was obvious. The content of total flavonoids in S14 was three times higher than that in S33. The content of humenthone was the highest
in S15, reaching 2.528 mg/g. S20 was identified as the best combination prescription, the total content of seven flavonoids was 43.018
mg/g, and the content of humenthone was 2.498 mg/g. UPLC-Q-Orbitrap HRMS technique was used to identify the chemical
components of S20 with optimal prescription combination. A total of 90 compounds were identified, including 35 flavonoids, five
amino acids, three alkaloids, two sugars, eight fatty acids, seven terpenoids, three organic acids, two coumarins, four phenolic acids
and 21 other compounds. Conclusion The fingerprint chromatograms of 40 random combinations of four medicinal materials from
different origins in Huaihua Powders were established by combining two mass spectrometry techniques, UPLC-QQQ-MS/MS and
UPLC-Q-Orbitrap HRMS, and a systematic qualitative and quantitative analysis of their chemical components was conducted, which
was objective, efficient and accurate. It provides a strong reference and scientific basis for exploring the pharmacodynamic material
basis of Huaihua Powders and developing the quality control means of TCM compound preparations.
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Table 1 Huaihua Powder preparation of 40 random combination of four medicinal materials from different origins
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Table 2 Mass spectrometry detection parameters of components to be tested
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1-rutin; 2-quercitrin; 3-naringin; 4-neohesperidin; 5-luteolin; 6-
quercetin; 7-kaempferol; 8-humenthone; same as figure 2.
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Fig.1 Total ion flow diagram of mixed reference product
(A), ion flow diagram of Huaihua Powders in MRM (B),
Full-MS (C) scanning mode, and extracted ion flow diagram

of eight index components in MRM scanning mode (D—K)
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Fig.2 Total ion chromatograms of mixed reference
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under MRM scanning mode (A) and Full-MS scanning
mode (B)
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3-rutin; 6-quercitrin; 7-naringin; 8-neohesperidin; 10-luteolin; 11-quercetin; 12-kaempferol; 15-humenthone.

3 BRIEBUERSIER (S1~S40) £ Full-MS (A) 1 MRM (B) # R T UPLC-QQQ-MS/MS 54 Bl
Fig. 3 UPLC-QQQ-MS/MS fingerprint of Huaihua Powder samples (S1—S40) under Full-MS (A) and MRM (B) modes
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I-rutin; 2-quercitrin; 3-naringin; 4-neohesperidin; 5-luteolin; 6-
quercetin; 7-kaempferol; 8-humenthone.
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Fig. 4 Total ion chromatograms of mixed reference
substances (A), Huaihua Powder test sample (B), test
sample lacking Sophorae Flos (C), test sample lacking
Schizonepetae Spica (D), test sample lacking Aurantii
Fructus (E), test sample lacking Platycladi Cacumen (F)

under MRM scanning mode

(E 4-BE) Hr, 3 Rl 1) AHK e T AR 25 B A1
W 4 CGHrds R JH R, B A R B RN R R 32
BORBEARTE; LRSS OAT 1 B 14 Al v Ve
TRE (E5-F) b, g2 i), 7 QLZERY)
AT WS TR AR P IAEAEG, i PR A R 5 0 L 231350 40 ok
H TRt

25.6 LMERRFEL HulFEERR “2.17 UK 7
AR TR IR B TR A B A TR S 5 ul, %I
“2.37 WUR BRI BTl S AN e, DA R BT B
FE RS (X0, WEHF MR (YD, 2l T
Wbz B o Al R B B R R BEE L M R
A%y AN AT B AR e, AT ERMERNE, 153
BB RN TR S e MG L il T Y=40316.0
X+124142.0, r=0.992 4, L1435 0.082~128.000
ng/mL; #itZHF Y=85480.0 X+43088.0, ¥=0.999 1,
LR VI 0.003~50.600 pg/mL; Al 2 Y=46995.0
X+39 576.0, r=0.9959, ZM:Jul 0.003~50.200
ng/mL; FFEEH Y=101 081.0 X478 411.0, r=
0.9967, £&MEEE 0.003~51.300 pg/mL; AJFEH K
Y=65 197.0 X+34 260.0, r=0.998 5, Z1tJuH
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0.003~50.900 pg/mL; #ft 2 Y=31 919.0 X+
42 506.0, r=0.996 9, ZPEVEHE 0.006~101.200
ug/mL; 1125y Y=5421.5X+4023.3, r=0.9970,
LR METE El 0.003~52.000 pg/mL; HAMATE Y=
113261.0.X+39993.0,7=0.998 6, £k 15 FE 0.004~
62.900 ug/mL; Z5HEKW], r1=09924, RILRLF
PLEPER R

257 KB BURAXTHRMA, SR
6 U, MBI T MR W R R
KRBEZ . MR 2 L 230 A0 78 far e 1 0 AR
HRSD 43 71°4 0.89%+1.96%+0.67%+ 1.83%+1.99%.
1.90%+ 1.39%- 0.87%, ¥J/NT 2%; 45 RRIFIZAL
AAE R RUF

2,58 FEMEIAL FEEWOE ST ML 0.1 g, 1%
B8 “2.27 TR 7 R TR o TR &S
0. 2. 4. 6. 12, 24, 48h HEFENE, WM rs
T MRCE . M BT R REEER. M
. LM AT AR U TR, e RSD 5l
0.98%- 1.45%-0.91%- 1.29%- 1.09%- 1.21%-0.33%.
1.93%, /N T 2%; S5 RR ALK MIE AL 48h
(AR E P R I .

259 HEMWRAK HEWESIHERL0.1 g, %
fR“2.27 TUR A PATHI & 6 bl s s v, WlE
Forpps T MR MR TR . RBRER.
1958 SIS o E P g o] AT A o = S Wi =4
43 %0 RSD 43518 1.55%- 1.86%- 1.39%- 0.69%-
1.99%. 1.29%. 1.94%. 1.56%, HJ/NTF 2%; 4
KT EEI R

2.5.10 NFEEICRREE R R OlE &8 bR
RSB ST RERZ 0.1 g, “PATHI 9
W, DL 250 05 21, 111,
15 01 AN —E R0 R VAT, BRI L & 3
Prken, I €227 WU JTERI &R, By &34
AN[E) o B B (R A i R, W He i 8 P B AR R
Sy BTN, TH 5 B I 3 R [l e DL &
RSD. Z5RER T MRcE . Wit Bbs B
RBEZ . W L ZE My A e e - S5 e
[R5 58 99.32%- 96.43%- 98.72%-+ 100.87%-
102.78%- 99.43%. 101.23%. 101.22%, RSD 733l
N 0.93%- 1.24%. 0.87%- 2.69%. 2.34%. 2.21%.
1.37%. 1.63%, H/NT 3%; REZIEEERIT
IR

2511 SEIMESE 3% “24.87 W R

(S1~S40) 7£ MRM R 8 MEhREAT U
I, RN AR, TS B 7E AR Y
TR, GRWE 3 P, 4R ERIEE S1~S40
B 7 FREE S S S B A IE 13.238~
43.461 mg/g, FHERNWHE; Ho e S33~
S40 HHIMKT 20 mg/g, TMFE S1~S32 H&EAHxT
e, ¥ITE 31,717 mg/g BA L, b S14 Ha w R
FEmT S33 i 3 fif. BhAl, SHEMTE S 2N
it S3. S11. S15. S16. S19. S20. S23. S24. S27.
S28. S31 Al S35 iRt 2 mg/g, 7F S15 H i,
15 2.528 mg/g. ZE L, HEHE AR S20 N 4 Fh
MR G T, 7 PR ERSE R A
15 43.018 mg/g, WA & &N 2.498 mg/g.

2.6 UPLC-Q-Orbitrap HRMS #& £& 4

2.6.1 M AN Accucore™ Cis £ (100
mmX 3.0 mm, 2.6 pum); #EiE 30 C; WM 0.1%
RS-, BElAEF: 0~3 min, 5%~15%
2B 3~8 min, 15%~28%Z.ffif: 8~12 min, 28%~
32%Z 05 12~17 min, 32%~40%ZJf5; 17~27
min, 40%~95%ZfiE; 27~30 min, 95%ZE;: &
TR 0.3 mL/min; #EFEE 5 L.

2.6.2 i CRAHEMIZE SR (ESD, IE.
O RN . W5 s £3.5 kv, A0
% 35 arb, FHBVIRIE 12 arb, WATRIRE 1 arb,
HRIRE 320 °Cs B TAEHIERE 330 °Co A%
1A R AR OB — 0% (Full MS/dd-
MS2), —HHPEE 70000, —ZIrHER 17500,
VG m/z 100~1 500, filf4#AE SR N 200 40.
60 V.

2,63 HHEAbE KRS B R IR EE 5
A Compound Discoverer 3.3 31, &7 AR K15 H)
SRR, X RGBT IR A L RS, R
SN A i B 5 mzCloud 4% — 2 80 g I
mzVault A R PEFEATUCHE, XFUCRCES Rk
B iESHONEHRMEAN 105, —REX _FRE
Rz N +5X 1075, ULEE =80 43 . XF it )5 1B 1
50 A B0 FE T AL S 15 T RO IR R 96
SCHREEXS, TSRO T A e

2.6.4 F:T UPLC-Q-Orbitrap HRMS H Al b7 40
G RIRAE B R R S E TR “2.6.17 M
“2.6.27 BUN R BTRESRAHAT “2.27 TUT ki
SRRV, K S20 R S FRBGR AT 10 Bk
P HEN, LS E 90 MEA 20, AL R
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R340 MAR~HAMASHRIEH AR (S1~S40) 8 MBI 2 E
Table 3 Contents of eight index components of Huaihua Powders (S1—S40) from 40 different origins

8 FiB bk 2 5 2 B (mg-g ™)

8 P bR R B (mg g )

FT M

B
BeH

ot et

K
HE

L% IES

e 7 A
fii B A

ik

P M

B
BeH

Hi Bz # R LisEIES)

HE

W T M
T A

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
St1
S12
S13
S14
S15
S16
S17
S18
S19
S20

19.282
17.294
18.823
18.224
13.469
18.085
16.238
18.439
18.065
18.989
19.573
16.808
17.452
20.172
19.134
19.204
19.297
18.918
19.506
20.380

8.197
9.346
8.138
9.123
6.960
9.956
6.885
9.572
8.138
8.993
8.103
8.608
7.637
9.519
8.194
9.004
8.206
9.022
7.705
9.535

5.688
7.759
5.496
7.366
4.995
7.985
4.929
7.992
5.688
7417
5.847
6.959
5.391
7.806
5.893
7.363
5.775
7.106
5.482
7.552

1.529
1.395
1.426
1.642
1.979
1.509
1.395
1.620
1.369
1.431
1.485
1.238
1.400
1.811
1.817
1.704
1.555
1.441
1.467
1.541

0.057
0.033
0.171
0.114
0.090
0.032
0.120
0.141
0.047
0.050
0.145
0.099
0.027
0.058
0.160
0.143
0.051
0.053
0.144
0.163

4.599
3.904
4748
4.588
2.304
4238
3.359
4.521
3.289
3.292
3.807
3.586
2.703
3.833
3.668
3.473
4.939
4397
4.430
3.623

0.267
0.196
0.278
0.267
0.090
0.294
0.177
0.260
0.190
0.189
0.242
0.199
0.144
0.262
0.217
0.182
0313
0.265
0.285
0.224

0.580
0.781
2.465
1.698
1.122
0.542
1.557
1.919
0.633
0.668
2.449
1.777
0.573
0.812
2528
2221
0.774
0.644
2299
2.498

39.621
39.928
39.080
41.324
29.886
42.097
33.103
42.544
36.786
40.361
39.202
37.498
34.754
43.461
39.082
41.131
40.137
41.203
39.018
43.018

S21
S22
S23
S24
S25
S26
S27
S28
S29
S30
S31
S32
S33
S34
S35
S36
S37
S38
S39
S40

15.308
19.567
18.960
18.439
17.966
17.764
19.284
18.054
20.703
19.178
17.602
16.727
0.430
0.276
0.240
0.023
0.376
0.317
0.229
0.290

7.183
8.395
8.013
9.530
7.828
9.871
7.857
9.161
7.415
9.554
7.162
8.684
7177
8.064
8.670
6.864
7.495
9.752
7.867
8.438

4.858
7.026
5.745
8.024
5.537
8.123
5.658
7222
5.337
1197
5.038
7.006
5.259
6.719
6.125
5.597
5411
7.960
5.538
6.884

1.324
1.698
1.625
1.676
1.630
1.452
1.557
1.546
1.654
1.592
1.710
1.606
1.409
1.815
1.114
0.641
2.496
1.712
1.595
1.557

0.045
0.007
0.162
0.159
0.072
0.062
0.174
0.174
0.035
0.050
0.157
0.127
0.063
0.043
0.175
0.056
0.041
0.044
0.132
0.149

2871
4.562
4.693
4.424
4.095
3.907
5.021
4316
4917
4.336
3.659
3.478
0.038
0.028
0.054
0.055
0.048
0.079
0.074
0.075

0.128
0.264
0.286
0.273
0.242
0.245
0.329
0.269
0.318
0.283
0.207
0.212
0.026
0.010
0.004
0.002
0.012
0.014
0.010
0.003

0.686
0.533
2.265
2.103
0.738
0.664
2350
2.264
0.599
0.682
2171
1.798
0.649
0.516
2250
0.972
0.555
0.605
1.623
1.963

31717
41.520
39.483
42.524
37.369
41.430
39.880
40.742
40.379
42.790
35.535
37.840
14.401
16.955
16.381
13.238
15.880
19.878
15.446
17.396

%35 A4 RIEMRIE 5 A AW 3 . B 2
AL EITER 8 Ny WEE T AN AHERE 3 N BFE
KR 24 MR 44 HAbIE 21 4, Hep 8 4
A5 0 IRSo LLIEAT AL, TR A IR B B
It BEURH IE A 1452 5T AR AR B e B R
BEILE 5, %S a1 E B ILE 4.

M TE ORI s i e, FRAEEC F 24k
RO NI E Y, AW B SRR IE 45 A
X R S B S e T 35 ANEEERRAL A, W T
Wi 215, I RRIE AR 5 2564 T B A T R I
BORVETMAE: MR T B ST e &
M EERE TR . SR EMEN S IR
TERIM—H] 71 51U, fERE RS, 5K4
B BidgE . RDA 24 LA CO. CO, S5k
NTrER.

DLERERINHA] A 6.551 min [ 25 S Ug A4, Hise
BrAERE 27 A 609.146 3, 22 Chemspider 3
AT, HEWT L T2 0N CosH30016, BB B TH
m/z301.0714. 227.0338. 151.0027, %5 6-A
FIi7R o i SRR HE S T B 106 m/z 609.146 3
fERE R & N EREEFEEV m/z301.071 4 ),

% A EE RDA 24ARS 2] m/z 151.002 7 )75
[FIF m/z301.071 4 B v 7R AT 5% A 3 F 143+ H,0
TERHEF miz 283.060 3, iZHEF il 45 F R PRI
B m/z 255.071 6, BM&EHAIFER 1701 CO
TERHE R m/z 227.035 0, HFUSEREREWE 6-B
Fis o ARAESLRARERAE, 45 A SRR A R 5 X
LR, HhUE A RS T .

A, ABFFIE%EE T 7 MERAY, DR
BAIFE]A 20.628 min 1) 72 S U6, 1EIE S 7
ORI R, HSEBRAEXS 2 F BN 153.127 3,
HEWT H 4 720N CioH160, FEE _HKWERE m/iz
107.085 8. 79.054 8, &5 UK 7-A Fax. il &g
HUHEONAEY T8 706 m/z 153.127 3 KA o-Wr%d, &
B BRIERE BT m/z 99.080 4, FEfiZ: 1 431 H,0
I Hy, 53] m/z79.054 8 WEF - [EINS, e 1B T
W m/z 153.127 3 TR ] A2 27 P EHE I 2 ANHL AT Hb
¥ (CH4O) AR HEAME BT m/z111.116 8, F
BEELR DL 2 93T Ho TR B F m/z 107.085 8, 1l
Kl 7-B s . HRIEHRUARRAE, 256 SCBRARE A
HEORT L, B UE DA SR A & P A

Ubah, AL E T 3 MEWRSL A,
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A ﬂ,\ 25 343¢ (8 55 N
i 1 o o
; 18 27 37
B 15 19 30, 4ol 4 5130 58,59 61 63 69 73 75 78
2 23 33-36 48
10 4132 343 7% 83 7
. 17 2123 3839 46471 52757 64 S
C F\th 16 20, 24820 R 4143 oo S 60 G e, e Tl T4OMOBT oy 83188 0 g9
25
> u
| i 33
i |
A A
| " 34
; Al
36
G N
46 k
H \ ) )
48
I
L )
55
! A k . .
72
K
A A
0 5 10 20 25 30

1~90-5% 4 g5 3R,
1—90-corresponding to peak numbers in table 4.
Es5 WREEEIEFRE A). BEHBKREEST B). BT (O SEFREUEAT D). #EH (E). MEHE
(F). EEE (G KEEZR (). WER (). WHEH O). #HEEHE (K) EHlaPREEFRE

Fig. 5 Total ion flow diagram of control (A), total ion flow diagram of positive ions (B) and negative ions (C) of Huaihua

Powder test product, and ion flow diagram of extraction of rutin (D), quercitrin (E), naringin (F), neohesperidin (G), luteolin

(H), quercetin (I), kauniol (J) and humenthone (K) in test products

Iy INHEER S AT DL-/K IR0,  EARRS &
s PR EEERT. DAMREERECA 1.322 min )
W 3 g, FEIE R TR T B AR s, S BRAR T
S FIREN 138.054 9, HEWTH TN C;HNO,,
FE LN AE mliz 110.060 4 [M+H—COJ* .
94.065 5 [M+H—CO,]". 53.038 6 [M+H —
C3H3NOa", &5 Rl 8 Fivn . iYW R s
1k, SEARFERZR S5 CRkikIE DL S50 R 5 T
SR, %A AN P
3 g
3.1 UPLC-QQQ-MS/MS?2 #iFH#ERBLE 4,
MAE IR ZSH 40 FFEHEAMNEHREZ TR
TR E s S

AHIFFE I 2 AN TT THAHT 1 48 44 77 BAE B R 4L
B 2 3L ) o B R, T RCR A UPLC-QQQ-

MS/MS FES7 T ASE P2 4 Wk 2544 40 FhEEALL4L A Y
MAACEL TR S B, ML iR, B
RPEE TP RER SRS Bk
Full-MS 5 MRM #E0H4E & 15 @ rh 2455 07
HIFI R SR, 7E Full-MS B R 3ET m/z 100~
1000 LA — S 4 /£ MRM BT, B
AU AR AP MRM 732527 550805 P 5o — 2 P A 1
FHE B PR AT A . 2 PR B 45 S, W7
5T Rt PR 0 O L B T U T R B R R
ROy AT PR IEFR A BERE RN L. HERA . S
HiHEAE A [R AL TR PR AR LU B L 0 22 5
IR 7 R R ) F BRI i =% .
Ak, A FEIE R MRM SR E A 200 BT Bk
W8 PR bR LA 7E S 20 A R I H R AT TR A W)
W T RBRERAMN R EERE T,
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F=4 mMEHAMESHRIESERUEERTEE
Table 4 Chemical composition identification of Huaihua Powder with optimum origin combination
5 e wmin  WEX MEET FfE (nz) 6(X107) BERET (m?2) 5
1 B 1.294 CsHi3NO 1041072 2.88  60.081 4, 58.065 8, 87.044 4, 69.034 1 R
2 o0 1.302 C12H2011 3411088 -029  59.0127,89.023 4,71.012 8, 179.055 5 XU
3 HFEEE 1.322 C/HINO, 1380549 0.00  94.065 5, 110.060 4, 53.038 6, 96.044 7 AN
4 JRER 1.329 CsHsNO» 116.070 8 172 70.0657,91.138 4, 78.493 8, 88.075 7 AR
5 DL-/KFHs; 1.343 CHisNO; 1441018 -0.69  84.081 3,58.065 8, 70.065 7, 102.055 2 R
6 2-WRhEH R 1.345 CeHiNO, 130.0862  -0.77  84.0813,70.065 7, 112.087 2, 56.050 2 AR
T RS 1.353 CsHsNs 136.0617 000 119.0354, 137.0457,94.040 5,91.054 7 TEE
8 1.382 CioH13Ns04 2681035  -1.86  136.0617,119.035 5, 175.652 4, 73.029 1 W
9 D-(-)-HLpE 1.440 CeH1206 179.0554  -3.91  59.0127,71.0128,89.023 4, 113.0234,101.0234  ifE
10 Z7% 1.444 CsH1206 1910555  -3.14  173.044 8, 127.039 1,93.033 6 HHE
11 3-$ad-0-FALmng 1.758 CeHINO 1100603 273 95.0369,67.042 3, 82.065 6, 56.439 9 e
12 LEEm 1.812 CcHiNO; 1321018 -0.76  86.0969,69.070 5, 114.091 5,101.032 1 RAER
13 3-3IE3-FEAER 1.870 C¢H100s 161.0448  —4.35  57.0335,99.044 1,101.023 4,59.012 8 RAER
14 BHETR 2.032 C7Hs0s 169.0135  —4.14  125.0235,97.028 5,69.033 5 B
15 LANER 2.548 CoHiNO2 166.0861  —0.60  120.0809, 103.054 6, 131.049 1, 107.049 5 R
16 f15% 2.857 CoH100s 197.0450  -2.54  135.044 3,123.044 3,72.992 1,179.034 3 B
17 MR 3.234 C7HsOs 153.0186  —4.57  109.028 5,123.044 4,91.017 9, 81.033 6 e
18 % 3472 CeHs0s 1270390 079 109.028 7, 81.034 1, 53.039 3, 71.049 4 5
19 JoX-3-MIWE A MR 3.722 C1iHoNO; 188.0706  0.00 146.060 0, 118.065 3, 144.080 8, 142.064 9, 170.059 9 HHLF&
20 Kk 4.154 C1H403 137.0236  —4.74  136.0158,93.033 6,108.020 7, 81.033 5,65.038 4 Fik
21 3-FHEER 4918 C7H120s 159.0655  —4.40 115.0755,97.0649,95.0649, 141.0549,81.0335  #&
2 T-epi-l2-BERFREEEE  5.168 CisHasOy 387.1661 026 207.1024,163.1120,119.034 1,101.0234,59.0128  ffis
23 it K-3-0-[o-L- R ZEHE-(1-2)-B- 5.501 C33Hao0n0 7552040 0.00  299.0197,271.024 8, 446.085 6, 609.147 0 i
DA & iHE-5-0-p-D-E A b
24 WK 3-QR-TB = & HH) 6.201 CxH33020 7411884 0.3 300.0275,271.024 8,255.029 7 ]
25 BT 6.551 Ca7H30016 609.1463 033 301.0714,227.0338,151.0027 H
26 Wl 6.720 C21H20012 463.0885  0.86  178.9982,151.0029,316.022 5 H
21 Wl 6.737 CisH10s 319.0445  -0.94 153.018 1,245.044 3,273.038 8, 165.018 2 A
28 Flt 6.946 C21H20012 463.0883 043 300.0276,271.024 9 H
29 fREFHK 6.978 C27H3015 5051672 0.67  287.0563,271.061 3,151.00 29, 135.044 3 i
30 KEEH 7.064 C2iHx011 4491080 045 287.0547,153.018 1, 135.044 0, 85.028 9 H
31 INEB-3-0-EFE 7353 Ca7H30015 503.1515  0.67 285.0405 H
2 RREZR3-0-HELH 7490 CasHx016 6231619 032 315.0512,299.0197 A
33 WA 7.846 C2Ha011 4470933 022 300.0276,271.024 8,255.029 8, 151.003 0 H
34 AT 7.950 CoH3014 579.172 1 035  271.0612,151.0029,83.0129 i
35 FER-T-0-F A 8.068 CaiH2010 431.0983  0.00 268.0377,151.0029, 121.028 7, 240.042 5 i
36 B 8.199 CasH34015 609.184 1 279 3010717 H
37 BER 8.510 Ci6H1406 303.0856  -2.31  153.0181,177.054 5, 179.033 8, 89.038 9 H
38 BEH 8.519 CasH34015 609.1829  0.82  325.0725,301.0718,286.047 9 H
39 KBHEZR-T-0-B-D-HH BT 8585 CuHisOn 4610724 -022  285.040 5, 175.039 2, 151.003 0, 133.028 6 H
40 BEAAY 8.589 CaiHi5012 463.0867  -0.86  287.0546,273.9755,153.018 1, 135.044 0 H
4 TR 8.609 CoHi604 187.0975  2.14  125.0963,97.064 9, 169.086 3 i
42 WEH-3-0-REWHH 8.800 C21H20010 431.0983  -0.23  285.0405,255.029 8, 227.034 6,211.041 0 H
43 KRy 8.979 C2iHx0n 4470932 0.00 301.0354,151.002 9, 285.040 4, 107.012 9 H
44 R NEKED 9.224 CisHig0s 279.1223  -143  189.0544,131.049 1,261.111 8,243.101 3 HER
45 4HETR 10.187 C1oH120: 1650909 -0.61  137.096 0,95.049 5, 109.101 4, 67.054 9 b
46 AREER 10.464 C15Hio06 285.0405 035 133.0287,151.002 9, 107.012 9, 175.039 4 H
41 T B 10.516 C11HeO4 2010189  -1.99 117.0337,145.028 8,173.023 8 [
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x4 (8
g5 e wmin ~ WHEX MEET FM (m2) (X107 WHET (m2) %3
48 HEE 10608 CisHoO7 ~ [M—H]"  301.0354 033 1510029, 178.9979, 121.028 6, 107.012 9, 65.002 2 i
49 fREH 10841 CHuO14  [M—H] 593.1874  -0.17 2850768, 151.002 8, 83.012 8 ]
50 FIFEA 11372 CxHuO1s  [M—H]" 7151317 182 3110562, 135.044 3, 535.088 4, 491.098 | N
51 F¥& 12441 CisHiOs — [MHH] 2710599 -0.37 2250550, 145.028 6, 153.018 2, 119.049 4 #H
52 HRAHEM 12462 CisHiOs — [M—H]"  269.0456 037 159.0444,133.0287 W
53 Mgk 12652 CisHpOs — [M—H]" 2710613 0.74  119.0493,151.003 0, 107.0129 I
54 FERRMETR F 13.000 CisHnOs  [M—H]" 3272178 061 211.1336,171.1020,229.144 2, 85.028 4 A
55 &R 13.033 CisHioOs ~ [M—H"  285.0404  0.00 1510027, 107.0128,93.033 7, 185.060 6 #H
56 B-Fi il e 13.076 CisHuOs  [M+H] 2431014 -041  189.054'5,131.049 1,201.054 5, 187.039 0 [
57T 3-HEEAREE 13483 CigHO7  [M—H]" 3150512 0.63  300.0276,271.0250,255.029 5 ]
58 TREETE 14.353 CoHgOs [M+H]" 1630388  -0.61  107.0494,119.0492,91.054 7, 135.044 1 LR
59 R A 14.387 C1oH120 [MAH]" 1490960  0.00  93.0702, 131.085 4, 121.064 9, 91.054 6, 79.054 8 AWk
60 (152)9,12,13-Z 8 F-15-F \BME 14661 CisHxOs  [M—H" 3292335 0.61  211.1335,229.144 3, 171.1020, 139.112 1 i fi
61 F 15.500 CyoH10 [M+H] 1511117 000  123.1170,69.070 5, 81.070 4, 105.070 2, 109.065 0 i
62 HANER 15.654 CxyHisO1 ~ [M—H]"  537.0828 0.9  375.0510,331.061 1,417.061 6 i
63 256,60 HEEET 16.627 CioHis0s ~ [M+H]"  343.1173  -0.87  313.0703,285.075 6, 328.093 9, 153.018 2 i
64 2-ZREH-18-ZRES6-THEE 17027 CuHuOy  [M—H] 229.0867 131 206.021 6, 174.031 5, 145.028 6 %
65 HER 64~ WM 17290 CH140s  [MHH]" 3150859  -127  300.0627,272.067 7, 168.005 2, 186.015 8 #
66 No-(4-FAE)A-CRPELMBE 17388 CoHCIFN0 [M—H]™  299.0198  -2.01  271.0249,199.039 6, 133.028 6, 243.029 8, 227.034 3 i3
67 NBRKEZ 18322 CuHuOs  [MHH]" 4031383 -0.99  373.001 4,327.086 1, 358.067 7, 327.086 1, 388.114 7 R
68 KERHI 18356 CHnOis  [M—H]” 9415117 021  923.5027,71.0128, 113.023 5, 143.034 2, 205.071 4 [
09 EEHE 19.120 CigHiOs  [MAH]" 2850755 =070 242.0571,270.052 1,153.0179, 133.064 8 ]
0 & 20384 CoHn0;  [MFH]" 373.1278 080  343.0810,358.104 6,313.068 8 i
71 (10Z,132)-15,16-— 3+ )\ B- 20563 CisHnOs  [M—H]" 3112227 0.00 223.1700,87.044 1,293.212 6, 57.033 5 it

10,13- 1
72 T 20.628 CioHis0 [M+H] 1531273 0.00 107.0858,79.054 8 [
73 RUER 22536 CisHig0s  [M—H]" 2451169 -1.22 189.0544, 131.049 1, 103.054 4, 159.043 6 i
(I Ay ] 22788 CigH0s  [M—H]" 2852072 035  223.2064,267.196 5,241.216 6,229.244 0 1
75 192,122+ )\ X% )-sn- 23.005 CxHsoNOP  [M—HJ™ 5203393 077  184.073 2, 104.107 3, 86.096 9, 124.999 8, 60.081 4 A

i -3- B A B
76 13-(S)-FR & \TRE 23179 CisHy0s  [M—H]" 2932123 034  275.2015,223.133 5, 195.138 5, 256.131 7 it
77 1-KERAER - 2- Ao H -3-BERR AL 23.853 CosHwOP [M—H]™ 571.2889  0.08 2552328, 152.9950,241.011 6,315.048 3 Bl
78 1-FR R -sn-H3H-3-TARRHE B 23.867 CuHsoNOP  [M—H]" 4963393  —-0.81  184.0732, 104.107 3, 86.096 9, 124.999 8, 60.081 4, 71.073 6 Hife
79 SAHIHE 23986 CoHunO;  [M—H]" 3192276 063 301.2174,197.1176,59.0128,221.1542 i
80 1-b M VA L A R 24020 CuHuOP  [M—H]" 4312203  -0.23  152.9950,78.958 0, 96.968 6, 171.005 1 TR
81 13S-AJEA NS5 24027 CisHunOs  [M—H]" 2952278  0.00 227.2173,195.138 4,171.102 2, 113.096 3 it
82 33-ZRINAE-66-ZHH- 24646 CoFp0s  [M—H]" 329.1759 030  314.1526,293.2120,271.097 7,257.081 6 B

2055 B A B
83 S-[(15,2R 4aR)-5-(F FHE)-1,2 4a- 25081 CoHx0;  [M—H]" 3212435 0.00 303.2330,197.1178,221.1544,59.012 8 ZepiiNive

=HE-1,2,3,4,40,7,8,8a-\ 5

1K) 3- LR
84 1T BE-3-H ik 25718 CuHnOP  [M—H]" 4332362 046 152.9951,78.958 0, 96.968 6,171.005 8,279.233 0 TR
85 WEMZH 27181 CigHyO:  [M—H]" 2772174 036  257.3657,59.0127,193.542 1, 100.843 6 e
86 FHRR® 27199 CuHgOs  [M—H]" 4553532 044  407.3305,476.356 8, 366.469 3,253.072 0 {77
87 Wil 27458 CoHx0;  [M—H]" 3012173 0.00 268.7311,182.7296,91.095 1,63.727 3 {75
88 16-FEEIHR 27627 CigHnO;  [M—H]" 2712280 074  225.2221,223.206 6,253.216 6, 197.190 9 it
89 RN 29588 CisHy0:  [M—H]" 2812486  0.00 124.160 6,104.1707, 88.432 1, 72.478 4, 57.504 7 LA
00 WHHERCE 29646 CigHn0y  [M—H]" 2552330 039  237.2232,214.248 6,100.688 0, 135.306 0 fig

R LSRR I LA, LA DA 5 2 SR el A 11201

“*#” It is a compound confirmed by the reference substance, and other compounds are confirmed by the relevant references!!!-2%.
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