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Chemical Composition Analysis and Characterization of Reference Sample of
Huangqgi Guizhi Wuwutang Based on UPLC-Q-TOF-MS
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Classic Prescription, Ministry of Education, National Research Center of Chinmedomics,
Heilongjiang University of Chinese Medicine, Harbin 150040, China)

[Abstract] Objective: To analyze the chemical composition of the reference sample of Huanggi Guizhi
Wuwutang (lyophilized powder) , and to provide quality markers for the formulation of quality standards of this
formula. Method: Ultra performance liquid chromatography-quadrupole time-of-flight tandem mass
spectrometry (UPLC-Q-TOF-MS) was performed on a Waters ACQUITY UPLC™ HSS T3 column (2.1 mmx
100 mm, 1.8 wm), the mobile phase was methanol (A) -0.1% formic acid aqueous solution (B) for gradient
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elution (0-8 min, 1%-20%A; 8-10 min, 20%-30%A; 10-12 min, 30%-35%A; 12-14 min, 35%-40%A, 14-
23 min, 40%-55%A, 23-27 min, 55%-99%A; 27-28 min, 99%A; 28-28.5 min, 99%-1%A; 28.5-30 min,
1%A), the column temperature was 40 °C, the injection volume was 2 pL, and the flow rate was 0.3 mL-min™.
The mass spectrometry data of the reference sample of Huangqi Guizhi Wuwutang (lyophilized powder) were
collected under positive and negative ion modes. The conditions of mass spectrometry were electrospray
ionization (ESI), scanning range of m/z 50-1 200, and impact energy of 10-30 eV. UNIFI 1.8 and Progenesis QI
2.0 software were used to analyze and characterize the chemical constituents in reference sample of Huangqi
Guizhi Wuwutang (lyophilized powder) combined with reference comparison and literature review. Result; A
total of 123 chemical constituents were identified, including 33 flavonoids, 26 glycosides, 18 organic acids,
11 terpenoids, 7 phenylpropanoids, 4 gingerol, 3 alkaloids, 3 amino acids, 2 amides and 16 other compounds.
Conclusion: The established method can quickly and accurately characterize the chemical components in the
reference sample of Huanggi Guizhi Wuwutang (lyophilized powder) , which can provide a basis for the
selection of quality evaluation indicators of this formula, and provide a reference for its preparation research.

[ Keywords] tandem mass

ultra performance liquid chromatography-quadrupole

spectrometry (UPLC-Q-TOF-MS) ; classical famous formulas; Huanggi Guizhi Wuwutang; reference sample;

time-of-flight

lyophilized powder; chemical composition; flavonoids

R AR A R s A B R - i
W 57 9 WK IR I 3R ), gl sk T O AR g il 44 07 A Sk
(35 —HE) D™, i B R AR A2 A 2R KA 5k
o2 2 AR, D S AR, B BEARL A, ST E O B,
JUH /N B AMIE B RO an KUK, B R AR R W
BEZ, AR ENECES Y FERT
TR T OB R SR B R 20 A 123 O RS s i i A
PR O B RAF I R M. % s 4 )7
BRI S0, oK 24 o M B B R A T AR
4% 5 v 245 52 5 o R 7 A VL oF A SR AL E ) L 38
H 22 A4 o R B B R G 2 4 O ) o B E
il 5 il 350 A9F A B B, B 48 44 T K ofE R
il R N B Wi B il o = R Cl =
S Ay e o R0 ) T N S T R o R
o A R A ST T A A R Y A ST N DA%
HR O 58 A 1 ol AR 44 O QB B il B8 10 48
DAL 1 4 1) R v R S O TR, 20204F 11 H L [
o R 2 45 L Ry A 5 24 o B AR R R R A
iy AR 28 8L 24 7 S B A B3R (7 18 J 700) ) 1 38 A
VI T AR DB 1 (4 B 2 g ) B 38 vy 70 1 AR
AR CHEE B

H I, F BRFE] 52 A0 5 SO/ i 4 1 8 AR A )
7 BEHERE T 2 R0ORE 4y R A ) O T BE T 8
il SO WY 0 R 2R 1 S AR R i 4
2T R B TF K o T, AR 525G 0 R B R A0
AH €833 - DU ZFT - AT B ) - B KR 3% 7 (UPLC-Q-
TOF-MS) 3 #r Fll R A1 BT Be AR A8 T ) 1 v A o (R

- 142 -

T8 ) Ak 2 B3, DA R i 4 3 4 T o i PE AN 48
i 14 9 3 2 B AR 4R L 0T S HOUR 2k g i 5 A o 28 E
HER

1

ACQUITY ™ UPLC Y #8 & %0 H1 o 3% X An
SYNAPT ™ G2-Si &I & 43 ¥ i 0 #r &2 48 (£
Waters 23 ] ) , JE1002 U 1, F K- (118 1 1 1Y
A BRZA T ), C21-RT2148 U Z I g s fE P () 4 3
B 2E I H g & A RS W] ), BTP-3ES00X B4 ¥R T
M HL( 35 [H SP Scientific A7) .

B O S FR ORI B 5 E R R (O g 2R
A YR A BR A AL #4543 5 H-013-171013
H-016-170616 . H-018-170427, 4fi J& 1 >98%) , #il }¢
M TEANAE R (BT BRI AT 24 P TR ORTA T IR AT 2
T BRSO 1] 48 4t v a7 A R A R | (A5
43 % 4 201608 ,201805,201908 ., 201807 . 201605 . 4ii
JE¥)>98% ) , T 8% S B I A 4 BE T L RREIR R RE |
A H CHHMERRR (6-F T KB TR N E AR .
5- 2 FF 508 15 R i e X R (vl D B 2 R
WEE B, 416543 91 24 111920-201606 ,110786-201604
110710-201821. 110736-202044, 111802-201703.
111833-2018006, 110831-201605, 111514-201706.,
11626-201912 . 110885-201703, 4fi Ji&F 43 %1 & 97.6% .
98.8% .99.6% . 96.8% .99.2% .99.9% .90.8% .92.8% .
99.29%.99.7%) , /K A JiE i ERZE AR K, M EE S N
JoT 3 4, FC A R 4 Sy A A . RO B R (P
5% 7 o g T WE ol 0 A 4t 5 JL001-180501) | BE



5528 445 9 ] HESSEFFFHRE Vol. 28,No. 9
202245 H Chinese Journal of Experimental Traditional Medical Formulae May, 2022

(F7Hb )™ 7R 48 T R B BB, it % JL076-180601) |
AT (7= M2 B4 = N i 2 BF R, it 5 JLo67-
180401) . A= 2 (= Hb 1l AR 45 € 96 1T, #it 5 JL206-
180601) . & (= Hb 1L V5 44 e 2 AR K PR 4 L it 5
JL202-180401) ¥4 ¢h M /R U h 25 DU T A7 PR ) it
SR P R R R E R 2020
AR R A N TR 24 ) (— 38 ) A G RLE o

2 Ak

2.1 %4k Waters ACQUITY UPLC™ HSS T3
{634 (2.1 mmx100 mm, 1.8 wm) , i 36 A 16 45 H i
(A)-0.1% H iR 7K % W (B) # B Pk i (0~8 min, 1%~
20%A; 8~10 min, 20%~30%A; 10~12 min, 30%~
35%A; 12~14 min, 35%~40%A, 14~23 min, 40%~
55%A, 23~27 min, 55%~99%A ; 27~28 min, 99%A;
28~28.5 min, 99%~1%A ; 28.5~30 min, 1%A) , # I
40 °C, Jii 3£ 0.3 mL-min™, ¥ FE %R & 4 °C, i #F
2 plo

22 UG AM WmmisE IR (ESH LA S
b SR HE LA, B 40 R 2.5 kv, B 1 IR E
110 °C , B & HEFLHL TR 40 V, B 1 U5 42 L R 80V,
JI5E 75 39 SR BB 400 °C, LA 1 50 L-ht, B %5 5
A Ui At 800 L-h™, 25 4k Ak J7 650 kPa, filf i fE it
10~30 eV, 14 J Hl m/z 50~1 200, 49 $# i} 8] 0.2 s,
LA MSF continuum £ 5 i 17 5 3 4 H Al R 4
LockSpray £ 1F £ 48 75 £k o 5 KL, 58 20 2 - il I Jik
([M+H]* 556.277 1 .[M-H] 554.261 5) , 4fi 5 it &
W 1 wg- L J#E 5 wl-min™,

2.3 FERHIR

231 BEUERES AR TR MHN 4 RS0 H
S LCATE R S AR N, ORI
R LIKATE, BB T EREA, H =R
R 4l SC Rk 25 28 S AR — 5 2 13.8 g, —
TH#£3200 mL. S B RERCR AT & 414 g, 4
%8289, KA 552 g, /K 1.2 LJ5 = 30 min, H
eV E 1.2 KW, N5, 7 min 200k )5, 5546 500 W
PRFFRHE , 55 min J5 B 2 400 mL, 2502 i g8 .
B4 8 W 2% T, -80 °C il 4 12 h, T-45 °C Al
FL25 FE 29 Pa 4 /4 N ¥ W T18: , 36 h 5 45 3 4 2 (5
FRoRy R, B B RE R O SEUMERE S (R TR ) -
232 HEKSE W A RS (R TR
1.5 g, K% ke, B 2 TR T, 20 BiKS % n A
75% H1 i 10 mL, % %€ , PR it i , B A5 2 B30 min
(M1 % 50 kHz, P13 250 W) , L & X Hl =, R e
JE AN 75% HY B AN A U AR 1 0 AL HR AT, B0 Ak B

(13 000 r-min®, 10 min, 4 °C, 248 10 cm) , Bt 3%
W, 3 0.22 wm fCFL g B, BN A5 .

2.3.3 X BRI A A R B PR I AR X
W& 4% 0.3 mg, fin 2 10 mL 5 b, i B sl 375 it Ot
TR FEA] AR E 42 0.03 g- LT HY IR A X IR
b VW, ORI A B . UEAERT I 0.22 pum AL
TE

2.4 WA EME SEMEAE U ETP RS
P A0 2 K o WS- 5 (TCMSP) .PubChem Jz SCHik
[14-15] Hp 5 K # FEHE B 190 7 45 B 24 109 16 2
SRR AR AR Tl g (Cmol #2045 Jf
i 17 Progenesis QI 2.0 #k {4+ Progenesis SDF Studio
P HE B AR L L R A R 5 IR S A
UNIFI 1.8 %A% . ¥ MSE continuum 5 =X F 2R 4 19 i
TR 5 UNIFLER v Bl S 647 3 Sh T T, B 4%
R 2%(8)<10 ppm(1 ppm=1x10°) K449, UNIFI
VT g 45 S 7F MassLynx 4.1 8 ¢F ih 22 N T 2% 58 il gs
TE 15 B 225 1

3 H#R

31 W HWH WAL E W S A
UPLC-Q-TOF-MS % %t , 43 Jill 5% 4 Xif et i ¥ Y A A4t
R RCE IE B R R R B S Sk
(BP1) i, DL 170 3 5ik H Bt B okt sk

92
|

| 105
80 |

39 - \ '
.I, ?|0 ll I||||
i ol |

W

0 : ESI*

. 28\ L 55 J\,-(?l - l\l

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
- . —

4 1% ‘F\'I}'ﬁ | IIr—-—« ' M

'JE mll Illr\ ﬂ{ h

f/min
Bl BEEXNRREAREFRXTHBPIEE
Fig. 1 Base-peak ion (BPI) chromatograms of mixed reference

substance in different ion modes

3.2 fbEEMUA RAE HE 2.4 50T )L 0T, 45 R AE
A Y P LSRR 123 A, b
B2 334 (H 2L 26 > A HLERZE 184 (il 28 114
RNRETAD EHRELAN L3 AR
- 143 -



5528 #2559 1Y
20224E5 f

PEXEAFFERE
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 9
May, 2022

34 BEREZE 24 HAbZE 16 4. X UNIFIZ & i1
o i e 25 SR UH 28, 4 T R IR R AE ) 123 Mk B W
hLBAAN R A B R (A 1.7.17.19~22.26.27
29.31.39.43,44 47,48 .50,51,53,54,59~61.64,
68.69.71~73.75.76.79.81,84,89~91 93,94 96~
99.104~106.,108.110,111,113 115 ,118~120) , 114>
P8 A kE K (fk & W) 16, 40~42 .55, 58,66, 78,100,

101.116) , 42 MU A H AT (k5% 3.4.6.8.9.11~

Rl EEXERIAVZEEERBPLERSTHUPLC-Q-TOF-MSEE

14.18.23.25,28,30.32~38.45.46.49.52 .56 .57,
62.63.67.70.74.82.83.95,102.103.107.109.112,
114.117) , 5408 A A4 2 (fb & ¥ 65.85.88. 92,
121) 4 A R (k54 5.86.87.122) b5 2
123 R B R R o 1B W) 10 S BT
ke AT B B W 15 S R 2 R IR Y
T s A B 24 B0 7T AL I AT R LA s B W
80 B 1 HEA LA 1Ay, BLRME B L3 1727,

Table 1 Identification of chemical constituents in reference samples of Huangqi Guizhi Wuwutang by UPLC-Q-TOF-MS
L&Y t/min ¥ CAS % (LN 7y 1k WA T miz el
1 087 EEm 107-43-7  [M+H] C,H,NO, 118.0892,72.080 7 G
2 0.99 HEpE 57-50-1 [M-H]" C,H,,0,, 341.1106.179.056 5 J
3 1.83 frigm 77-92-9 [M-H] C,H,0,  191.0225.173.0117.129.0195 c
4 202 WET®RY 149-91-7 [M-H] C,HO, 169.013 1,125.022 0 c
5 211 JHEkRE 98-92-0 [M+H]* CeHGN,0  123.046 4 1
6 252 [ 108-95-2 [M+H]* C,H,O 95.048 9.77.037 9 J
7 3.61 B EF 118-00-3  [M-H]" C,oH,,N O, 282.087 6,150.041 8.,133.014 5 B
8 412 AjZNEEAT 98751-79-2 [M+H]* CpoHy,0,  199.0868 D
9  4.13 1-0-B-D-glucopyranosyl-paeonisuffrone' >’ [M+H]* C,H,0,  361.1479.112.084 5 B
10 4.81 Framp™ 121-34-6  [M-H] C,H,0,  167.0369.123.046 8 c
11 489 s 98-00-0 [M+H]* C,H,0,  99.0447.81.0359.69.0330 J
12 5.01 HSfHEH E WHMmEE [M-H- C,Hy0,sS 589.120 9.427.146 7 B
13 5.19 g 98-01-1 [M+H]* C,H,0, 97.0301 J
14 520 1-P%fx 1Bk -B-D-#i % kg 13405-60-2 [M+H]* C,H, 0,y 333.0797.315.0731 A
15 532 JULKm™ 99-50-3 [M-H] C,H,0,  153.0208.109.026 0 c
16 5.38 3,4-_JrEEHIE® 99-50-3 [M+H]* C,H,O,  155.0332.109.026 0 c
17 6.69 succinoadenosine'®”’ 4542-23-8  [M-H] C,,H,,N,0, 382.1035 H
18 6.89 lactinolide'*® [M+H]* C,H, 0, 201.1127.183.1010 D
19 7.00 #nnkmeY 501-16-6  [M+H]" C,H;O,  181.0506.163.078 0.123.046 4 c
20 7.41 astragaline A" [M+H]* C,H,,NO, 210.077 6.148.072 6,122.060 3 G
21 7.47 sorbitol hexaacetate 7208-47-1  [M-H]~ C,H,0,, 433.1352 J
22 8.05 HE 100-51-6  [M+H]" C,H,0 109.063 4 ,79.055 3 J
23 813 AfATZH 39011-91-1 [M+H]* Cy,Hy0,, 497.167 4.306.1314.197.0834.121.0301 B
24 8.22 JFULZ®E? 139-85-5  [M+H]" C,H,0,  139.0388.121.030 1 J
25 826 (+)-JLAEx! 154-23-4  [M+H]* C,H, 0, 291.0873.139.0388.123.046 4 A
26 8.66 kaempferide-4’-methyl ether-3-glucoside '’ [M+H]" C,H,,0,, 463.1212.153.1254 A
27 8.91 10-griselinosidic acid 146714-09-2 [M-H]" C,H,,0,, 417.1039 c
28 8.95 ATZHPNMEETE" 39011-90-0 [M+H]* CpHy0,,  481.1755.319.124 1,197.083 4,105.0338 B
29 10.34  7-hydroxy-4'-dimethoxy-isoflavan- [M+H]* C,Hy;0,s 6432125 A
5',2’-di-0-B-D-glucoside"**’
30 1047 Ajgy e 23180-57-6 [M+H]* C,H,0,, 481.1755,319.116 2,199.086 8.,137.058 5, B
107.088 8
31 10.50 KRR Y2 537-98-4  [M-H] CyH,,0,  193.050 4.177.057 2 c
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L& t/min AN CAS 5 i sy 7 58T miz el
32 10.53 fhfF ¥ EN 172705-25-8 [M-H]" C,H,0,;  525.160 2 B
33 1054 A B 98751-78-1 [M+H]" C,H,,0, 197.0834,105.033 8 B
34 10.54 AjZipyTEC 98751-77-0 [M+H]" C,H, O, 319.1162.197.083 4,105.033 8.77.037 9 D
35 10.59 frlAm™ 90-05-1 [M+H]* C,HO, 125.059 7.,109.063 4 J
36 10.59 6-O-B-D-glucopyranosyl lactinolide!*® [M+H]* CH,0,  363.167 1.167.072 2.123.080 3 B
37 10.74 (-)-monatin'’®’ 146142-94-1 [M+H]" C,HyN,0, 293.109 6.249.117 4 H
38 10.86 w/FM 499-75-2  [M+H]* C,H,O  151.1113,135.117 8,123.080 3 D
39 1130 TR MM AREE D 20633-67-4 [M+H]® C,H,,0,, 447.1277.285.0770,270.056 4,213.0562 A
40 1138 TAHE 134-96-3  [M+H]* C,H,,0,  183.0655.140.049 7 A
41 1145 T&EMHD 97-53-0 [M+H]* C,H,0, 165.0915.,135.082 3,95.087 2 E
42 11.45 2-F1 LA RERR 6099-03-2  [M+H]* C,H,,0, 179.0703.77.037 9 E
43 1146  9,10- A JE %M £t -3-0-B-D- 94367-42-7 [M+H]" CyH,050 463.158 8.301.109 9.,271.148 1 ,193.0888., A
AT 167.106 1
44 1170 4% B, 83-88-5 [M+H]* C,,H,N,0, 377.1453,319.116 2 J
45 12.03 525 A EgE [M+H]* C,H, 0, 169.1216.123.080 3 D
46 12.23 FEWEEA AT 72896-40-3 [M+H]" C,H,0,, 601.1860.371.182 4 B
47 12.84  7-(D-glucopyranosyloxy)-3'-hydroxy- 20633-67-4 [M+HCOO]~ C,,H,,0,, 491.1218,283.064 3,268.061 0 A

4'-methoxyisoflavone'*?

48 13.07  3'-FI&IL-5'-JEAER -7-0-  241129-90-8 [M+H]" C,,H,,0,, 447.1277.285.077 0,270.056 4 A
B-D-HHHEH

49 13.44 1 Z5H-3,7-—-O-B-D-H# M) 25615-14-9 [M+H]* C,H,0,, 611.1623

50 13.73 odoratin-7-O-8-D-glucoside **’ [M+H]* C,H,0, 433.1402

51 13.95 M= 50-27-1 [M-H]" CpsHpO;  287.1653.272.1618,225.173 2 J
52 14.09 pinen-10-yl vicianoside'* 88623-94-3 [M+H]* CyH,0,, 447.2152 B
53 14.15 8,3'-TRHE-7.47-HIASE R 210413-43-7 [M+H]" C,H,0, 315.0886.301.1099.137.117 8 A
54 14.94 R EBTE 94367-43-8 [M+H]* C,.H,0,, 4655189 A
55 1510 MFER YV 140-10-3  [M+H]* C,H,0 149.062 5.133.065 0,105.069 5.,79.055 3 E
56 15.37 R 536-59-4  [M+H]" CyoH,0 153.125 4,123.119 0,113.085 2,85.065 5. D

83.084 7
57 15.86 kaempferol 3-O-8-D-glucopyranoside' ' 31159-41-8 [M+H]" C,H,0,, 449.1057.303.1211 A
58  15.91 4B A HEIE HI R 579-75-9  [M+H]" C,H,0, 153.055 1,137.058 5 C
59 16.14 PN 486-62-4  [M+HCOO]™ C,,H,,0, 475.126 2.267.069 2,252.045 4 B
60 16.49 R 90-19-7 [M+H]* C,H,,0, 317.068 1.167.072 2,147.080 7 A
61 1650  (6aR, 11aR) -3-hydroxy-9, 10- 73340-41-7 [M+H]* C,H, 0, 301.1099.167.072 2,147.080 7 A
dimethoxy-pterocarpan'®1°!

62 16.50 KM ZHE 118-61-6 [M+H]* C,H,,0, 167.0722.152.046 7,137.0585,123.0424 ]
63  16.50 AjZGHFHF 88623-95-4 [M+H]* C,H,0,, 463.158 8,301.1059.,167.072 2 B
64 16.74 ffAH™ 14941-08-3 [M-H] CpH4,0,, 593.188 7.299.207 0 B
65 17.21 6-%H 61871-71-4 [M+H]" C,H,0, 293.169 4 F
66  17.42 MEmEY 104-55-2 [M+H]* C,H,0 133.066 2.77.039 3 E
67 17.48 apocynin'®®’ 498-02-2  [M+H]" C,H,,0,  167.0722.153.0551 J
68 17.74 L& 520-18-3  [M+H]" C,H, O, 287.0562.231.116 2 A
69 18.06  2'-hydroxy-3',4’-dimethoxy-isoflavan- 94367-43-8 [M+H]* C,H,,0,y  465.1719.207.1011,167.0722.163.0780 A

7-0-B-D-glucoside' "’
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L& t/min R CAS % LN TR R B miz el
70 18.20 5-F¢ T SLHEmE Y 67-47-0 [M+H]* C,H,0, 127.040 2,105.069 6.97.030 1 J
71 18.46 Mt E Y 117-39-5  [M+H]* C,H,,0,  303.0527.181.050 6
72 1849  (6aR, 1laR) -3-hydroxy-9, 10- 73340-41-7 [M-H] C,H,O, 299.0937,269.050 4 A
dimethoxy pterocarpan'8*/
73 18.51 methylnissolin'*®’ 73340-41-7 [M-H] C,H, O, 299.0937 A
74 1858 FEHIEATZHEY 38642-49-8 [M-H]" C,H,,0,, 583.1879.341.142 9 B
75 18.59 Ei% 5 20575-57-9  [M+H]* C,H,0,  285.077 0.270.056 4 A
76 18.67 g™ 40957-83-3 [M-H]" C,H,0, 283.0643.268.0410 A
77 18.73 EHIEE 100-52-7  [M+H]* C,H0 107.048 2.,79.055 3,77.037 9 J
78 18.73 3-(2-W A B AL ) -2- P s 2 60125-24-8 [M+H]* C,H,0, 163.0780.131.0479 E
79 19.18 P R 485-72-3  [M-H] C,H,0,  267.069 2.209.065 0 A
80 1941 FEHE 91-64-5 [M+H]* C,H,0,  147.0436.105.033 8 E
81 19.48 A F VI 491-67-8  [M-H] CyHy,O5  269.0456,241.0515.223.041 3 A
82 19.90 #hJJ L C[* 172760-03-1 [M+H]* CyHJ,0,; 601.183 4 B
83 20.05 Ay 80454-42-8 [M+H]* C,H, 0, 319.116 2,105.069 6,77.037 9 D
84 2020 HIPEAHAE KD 485-72-3  [M+H]" C,H,0, 269.0814.253.088 9 A
85  20.71 6-Z M 555-66-8  [M+H]" C,H,,0, 277.1777.259.0981,163.0780.139.1108  F
86 20.88 HZ®™ 103-82-2  [M+H]" C,H,0,  137.0585.121.063 7,93.067 1 c
87 2128 4B WM " LER 84-66-2 [M+H]* C,,H,,0, 223.0952,207.1011,181.097 6 J
88  21.39 B-phellandrene'®” 555-10-2 [M+H]* CyoHis 137.130 1 D
89  21.47 thymidine'” 502-37-4  [M+H]" C,,H,N,0, 271.133 8.94.144 3 H
90  22.70 WHAEHY 632-85-9  [M-H]" C,H,,0,  283.064 3.268.041 0 A
91 2225  2’-hydroxy-7,3', 4’-trimethoxy- 136027-12-8 [M+H]" C,H,0, 317.1381.167.0722,135.117 8 A
isoflavan! 161
92 2248 6-%H" 23513-14-6  [M+H]* C,H,0, 295.1915.179.058 9.177.089 1.137.0585  F
93 2265 (3R, 4R) -7, 2'-dihydroxy-4'- 162290-05-3 [M+H]" C,H,O, 289.1090.184.118 6 A
methoxyisoflavanol-*’
94 22,72 7,2'-dihydroxy-3',4’-dimethoxy- 64474-51-7 [M+H]" C,H,O, 303.1211.175.1133.167.0722.123.0464 A
isoflavan!t®1
95  22.73 XN 65-85-0 [M+H]* C,H,0,  123.046 4.105.069 6 c
96  22.83 huanggiyenin D? [M+H]" C,H,0,,  695.429 2 A
97  23.61 astragaloside VI 84687-46-7 [M+H]" C,H,0,, 947.1110 B
98  24.40 polycanthisine 161068-62-8 [M+H]" C,H,NO  208.170 7.130.075 0 G
99  24.69 agroastragaloside I ? [M+H]" C,H,,0, 8294871 B
100 24.70 truxinic acid %! 528-34-7 [M-H] CysH,60, 295.103 1,277.091 6.,233.101 2,205.104 7, C
147.044 4.103.057 3
101 24.95 1,4-diphenyl-2,3-butanedione 13832-10-5 [M+H]" C,H,,0, 239.1031.77.095 4 J
102 25.80 HHERGERR Y 472-15-1  [M+H]" CyH,0,  457.360 3.439.359 9
103 26.07  1la,12a-epoxy-238, 23-hydroxyolean- [M+H]* CyH,O0p  503.329 4 A
28,13B-olide"**’
104 26.19 FEELAF VI 84687-45-6 [M+H]* C,H,0, 947.520 8 B
105  26.23 HIEHIFFY 84687-43-4 [M+H]* C,He0,, 785.4724.431.3556.355.3398.159.1198 B
106  26.26 agroastragaloside IV? [M+H]" C,HgO, 989524 3 B
107 26.27 W E 128-37-0  [M+H]* C,H,,0  221.1884.203.179 9 D
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gx1

L& t/min HFR CAS % B 5 TR |
108  26.57 huanggiyenin A2 [M+H]* C,HgsOy  651.408 9.599.399 5 A
109 26.60 FFHUERE 17020-22-3 [M+H]* C,H,0, 441.3666 D
110 26.63 AL 138385-29-2 [M+H]* C,,H,;NO, 254.097 1 I
111 26.64 agroastragaloside I* [M+H]" C,,Hg,0,, 1031.5349 B
112 26.76  3B-hydroxy-11-oxo-olean-12-en-28- 17990-42-0 [M+H]" CyH,0, 471.3396 c

oic acid'*°!
113 26.78 #ERF I 84687-42-3 [M+H]* C,HgO,,  785.479 6.403.214 9.311.132 8.269.1172 B
114 26.81 23-F K e 85999-40-2 [M+H]* CyH,0, 473.3631.437.3396.,223.2517 c
115 26.86 ¥ 11 91739-01-4 [M+H]" C,H,0,  827.474 6.404.223 8,233.173 4 B
116 26.98 2-¥EFEp kR 614-60-8  [M-H]" CH,0,  163.0414 E
117 27.02 palbinone™’ 139954-00-0 [M+H]" CypHy 0,  359.2171,179.073 1 D
118 27.23 SEpgdr 11 84676-88-0 [M+H]" C,H,,0,; 869.494 3 .671.408 0,473.363 1 B
119 27.34  13-hydroxy-9, 11-octadecadienoic 5204-88-6  [M-H]" C,H,0, 295.2307 c
acid %!

120 2756 ZWEHERAF [ 84687-47-8 [M+H]" C,H,0,, 9114926 B
121 2758 a-Z4% 495-60-3  [M+H]* CiHy 205.189 0 F
122 27.74 MR A /\ik-9-4 R 112-79-8 [M+H]* C,H,,0, 283.2589.223.206 1 c
123 28.28 W iliER™M 60-33-3 [M-H] C,H,0, 279.2336 c

TV g R R B 1A A P A A ) B B PubChem B R IR L AH 1 JE CAS 5 5 AL RS ST B 2S5 CoA B K
Y s DL IS s ERIN R A s F RIS s G AE W B A) s HL AR BRI 5 1. M DS i 4 5 9. HoAb e 4y

3.3  EEAGILA WS e KL AR5
3.3.1 HEEIZE JEERAEH 33 EEI AW, R E
KW TEHE ., UIbEGW 43 6, fEIEE FHERAT,
HMESY T8 7 0%k miz 463.158 8 [M+H]*. {8l
MassLynx 4.1 ) Elemental Composition I fig , ¥ il
G ICE IR N CyyH,e0500 FFES T K — 20 T3
A (Glu) 75 m/z 301.109 9 [M+H-Glu]", 4k £ i 2=
OCH, 7% m/z 271.148 1 [ M+H-GIlu-OCH, ]*, &% it 2=
C,H,0,4 m/z 193.088 8 [ M+H-Glu-C,H,0,]", H: 4k
4 i 2= C,H, 1% m/z 167.106 1 [ M+H-GIu-C,H,0,-
C,H, 1", &S % SClk [ 17 ] K 15 B HEWr iz b &
Y1k 9, 10— F A 3k 48 M ot -3-0-B-D- i 45 il 1, HL
S1igk 3ok DL 1 5iR H RUEBEF nbE

3.3.2 i JERAE LA, FERFETAHA
PIAb A9 56 R o], #E IE 8 FRUT S T T
g A m/z 153.125 4 [M+H ", f&% B MassLynx 4.1 T.
Y& 3 (1 Elemental Composition ) fig , #E il 1k & 9
JCR AWM CH,O0 BB ¥ J— 43+ CH,0 15
m/z 123.119 0 [ M+H-CH,O |*fl&F 8 1 it & C,H, 15
m/z 113.085 2 [M+H-C,H,]*, m/z 123.119 0 fii %
C.H, 7% m/z 83.084 7 [M+H-CH,0-C,H,] * #l m/z
113.085 2 Jiit 4 — 4% F CO 4 m/z 85.065 5 [M+H-

C,H,~CO ", A [ STk [ 15 ] e wk F fi B, HE Witk &
Yk 58 I, L e o i DL A Y R R A
333 11 JLEME26 MR AY  IZBUEY
FERTEEMAA . LAY 30 M, 76 1E & 1
BN =S T8 F U6 m/z 481.175 5 [M+H ",
B MassLynx 4.1 4 Elemental Composition 1 g ,
ML A W0 TG R BN CpoHye0 0 TS T M 25—
4% Glufs m/z 319.116 2 [ M+H-Glu 1", 4k 2% i 45—
4% F C,H,0,7% m/z 199.086 8 [ M+H-Glu-C,H,0,]";
T AN BB T4 i 25 CoH,, 0, Fl C L H,, 04, 1 UK 15
m/z 107.088 8 [M+H-C,H,,0,,]* Fl m/z 137.058 5
[M+H-CH,,O, | ", H2 4 X B X bb , I A b Sk
(15,22 Kok A 18, e AL & 4 A5 25 1, 3
fiff 3ok DAL iR R b e

3.3.4 AHLER —IEMET I8MAIR, UILED
100 4y f4i] , 7% 1F B F AL, o oy 7 B P 0 miz
295.103 1 [M-H] . &) MassLynx 4.1 T 4E 35 b i
Elemental Composition I & , 4 ] i% b & ¥ i ot &£
20 WA CyH, O, B8+ i X — 43 F H,0 15 m/z
277.091 6 [M-H-H,0 ], H: 4k £ it & — 43 F CO, 1%
m/z 233.101 2 [ M-H-H,0-CO, ], #lii £ —4> ¥ CO
7% m/z 205.104 7 [M-H-H,0-CO,-CO]~; it 4k , m/z
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295.103 1 [M-H ] i & C,H,0,73 m/z 147.044 4 [ M-
H-C,H;0,] ", 4k £ JIit % — 43+ CO, 1% m/z 103.057 3
[M-H-C,H,0,-CO, ], & [ SC#ik[22] & # A 15 &, ,
e W Z Ak A 4 R truxinic acid , L 24 A7 o A5 L34 5
Fi B kg sk
335 AKHFER MERETAERNREMS, FH
FIR T AL, LAbS W 41 6, e IES TR T,
HoE Sy 7B 705 5 m/z 165.091 5 [M+H]* . {5 1)
MassLynx 4.1 T.{E 3 # A9 Elemental Composition I
R, AL & 0 e F A KR CH,,0,0 B3 T i
% OCH, % m/z 135.082 3 [M+H-OCH,] ", f i 2
C,H, 7% m/z 95.087 2 [ M+H-OCH,-C.H, ], ¥ b 3Cifik
(20 e i A5 2 HEW iz A & 0 ok T & 1, L i
aok A DL 1 5 L R R R
336 LHELK MERMINSEHEI RIE T4
Zo k&8s i A E B TR, ka1
B0 m/z 277.177 7 [M+H]* . % B MassLynx
4.1 T /F ¥k v ) Elemental Composition I € , #E 1l 1k
EYR I EH W N CH, 0,0 BB T — 20T
H,O 4 m/z 259.098 1 [ M+H-H,0 1", 5% # it 2: — 4¢
¥ C,H,,073 % m/z 139.110 8 [ M+H-C,H,,0]", T K
B9 m/z 259.098 1 [ M+H-H,0 "4k £ Jiii 2 C,H,, J5 15
| m/z 163.078 0 [M+H-H,0-C,H,, ]*, 7 4] SC k[ 21]
KR 5B HEWZ AL G Yo 6-22 06 1, L R i i
T2 L3 i b R BRI A
4 itig

A 5z B R ] UPLC-Q-TOF-MS # & | #]
UNIFI 1.8 il Progenesis QI 2.0 #f4 , 3 45 & $ e 4
TR B TR B S R X 9 S 3 H OE 3
Mk TR, ST R B SRR (R T )
123 M A WP RAE AR o BT RIEL &Y
T T OHE 2 IS A LR S ORI R 1
R WIS B IR ISR e AL, (H A
TR 7 I A 28 A G v i R 2 R 26 T
R o AN, th 2 52 5 e jiE ok B b Rl RE s R A —
RN, Gk P Bz 1 E Ak 4t P B A E I B R
fiE | 5 B R 5% 1k oM 3B8-hydroxy-11-oxo0-olean-12-en-
28-oic acid, Al & " ¥ Y J AR AR AR AT AR O S 2R
R E LT M Z—,

P30, 0 PR L 1 Y S R M A R B
i) 2 R 2, B A S T A OB LB AR S BT
IV 25 A A6 2% 0] A S TR A 2R TR B T i R A
FH24 5 TR 00 1 A 6 28 R H AT A= 9 7T e Wk B g
T FE T 2% o W T k4 R S T T Al

- 148 -

i A% AL Y A 3 L DA T S 1 4 S M B I S 32 45 I A
A0 Al AR 20 AT 2 AT LA A T R,
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I AL I LA A I AR e A I B R A2
T5 AR SCRAE P 454 2 i3 AT SR i 07 1) ) ot & il A
FARBSF . RIS B S0 A0 B9 A A5 B
w1 W R RCTILY) n FE R i (VR TR ), I X He
(SN e L & i WY A &R R
BUAT A2 B F 5 TP R SR AR B A A2 B o), B 4
T Jie BL T 05 R AR BC AT & 15 R Ao oy 19 23 A, AT
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