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W OE:. BEY BRI EEMS T (Jiawei Huangqi Guizhi Wuwu Decoction, JHD) HPLC f84C&liE, %@ HF 2L
LG R SR A B SLE WE  RY F )8 . S HPLC $REURIEAINR A Hypersil ODS 414 (250 mm X 4.6 mm, 5 pum):;
MBEAHN ZJE-0.2% P ER/K ST, BREEYEHE, ARURE 1 mL/min, AMBKA 250 nm, A8 30 C; 8 “Ph2ititisaa
B AR AL BE PRI R0 EATARALBE VAR, 3 DL s RO B B BR DY AT AT HT 5 3% (liquid chromatography-quadrupole
time-of-flight mass spectrometry, LC-Q-TOF/MS) JiiEXTHRAUEIE h A2 AT b, @ Xt GRS E B4 &
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Abstract: Objective To establish the HPLC fingerprint of Jiawei Huangqi Guizhi Wuwu Decoction (JI¥E ¥ BEEAEA T3, JHD),
identify its main chemical components, and clarify the components of the common peaks of the fingerprint. Methods A Hypersil
ODS column (250 mmx4.6 mm, 5 um) was selected for HPLC fingerprint, acetonitrile and 0.2% formic acid aqueous solution was
used as the mobile phase in a gradient elution. The mobile phase was set at a flow rate of 1.0 mL/min. The detection wavelength was
set at 250 nm and the column temperature was 30 °C. The “Similarity Evaluation System for Chromatographic Fingerprint of TCM”
was used to evaluate the similarity of the HPLC fingerprints of samples. The chemical components in the fingerprint were analyzed
by the liquid chromatography-quadrupole time-of-flight mass spectrometry (LC-Q-TOF/MS). The structure was identified by
comparison with standards and mass spectrum information reported in the literature. Then, the origin of ingredients was clarified by
combining the fingerprints of single medicinal material. Results The HPLC fingerprints were established with 20 common peaks

obtained. The similarity of 10 batches of samples was 0.920—0.990. Seventy components of JHD were identified, including 28
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flavonoids, 23 pentacyclic triterpene saponins, 5 monoterpene glycosides, 5 organic acids, 5 gingerols and 4 other kinds of compounds.

Conclusion HPLC fingerprint binding LC-Q-TOF/MS qualitative identification reflects the overall characteristics of JHD. It can lay

the foundation for its quality control study.

Key words: Jiawei Huangqi Guizhi Wuwu Decoction; fingerprints; HPLC-Q-TOF/MS; calycosin-7-glucoside; ononin;

cinnamaldehyde; paeoniflorin; glycyrrhizic acid

TNk 5% AR 1% (Jiawei Huangqi Guizhi
Wuwu Decoction, JHD) J& 14 #4475 o5 B AER: 1o
WMin SATAH BB TR, IR HERL A2
KA, A2, HHE 6 kA g. AAHESESE.
I o) by O b= | R A A HER = S W S
RAUNE L SMESEARL, WGBSR, BIARHT T
FW, %7 RE R AT 299 Bvb R S RS A
JAREIRAE, AR NI TR AR, B
AT 51 R B Z T ), e R R LRI IR
BITIE, B R0 RS T 5.

JHD W75 Hith e 2RI %, 1oy B ARES), 1
INY oA bR v S S o 0 T At 2 1) 5] o
PR OCHES), I FRAR A I E A BURHAE
BIRE (1 B —TF B, LAAREIL AR 5 1) 771 4 Ak R
PR RI AT RS, BB AR BA & &
SRR, mRBESERE, SN TR AR
(I 850 o0 AT o AHFFE 25T HPLC @527 JHD (1)
fegr|, AR LC-Q-TOF/MS ik, Z5&%)
BRI S SCERIRE, X e U o A T
SEPE S, 200 & A A R AT T AT
CLHASA JHD (138 251 K B3 58 B Al
1 UE5HH
1.1 {UF

Waters €2695 %5 0BAH €431 . 2998 PDA fi
M2 (£ E Waters A#]); AB SCIEX Triple TOF™
5600 HmorHERRE A (3EE AB SCIEX A#]);
SCIENTZ-10ND A4 3L AR T8 CT i 249
BHEB M AR A D HEREE) MS-105DU 1/10 JiH
TRV R -FE R Z A IR A F]D; TG16 A-WS
BB O (B DL AR B & AR A A
DW-0.25K U REE BEIR B AAE (R i i@ MG
AR .

1.2 ##l

X HE A B R EE T (LS 111920-201606,
R4 97.6%) TERAER (A5 111703-201504,
JRES L 97.5%) HEHH (5 110781-201717,
[ 96.9%) FHEREE (fit5 110710-201821,

R 99.6%) HEH (b5 111610-201908,
JRET4095.0%) HEERE: (5 110731-201619,
JRE5r 40 93.0%) 6-EHER (L5 111833-201806,
R 99.9%) 8-Z M (k'S 111993-201601)
10- 2y (A5 111994201501 ). ~j254F (it 5
110736-201943, FiE4 95.1%) 0 H 1 E £ i
ik e Ak, RS EERER (S
JBZ-0786). TMNfETS (k5 IBZ-0778). M BT
I (4it'5 JBZ-0501). FHEH (5 IBZ-1503). Jr
PEH R (S IBZ-1725). iR H®EE (ks
JBZ-0996) ¥ H e 1 4 s i AE IR FRA 7] O
B =98%); N _BE BRI N B
. WM EEE L Bh/REH B, HERH
G2 ¥ = AT B a3 RA50-10, 24 HPLC 4y
M, FEDE=98%. LNE (figkal, 32 Tedia 2
F]D) s R (B4l {8 [E Merck 2 7)) ; #4E /K (Milli-Q
FRAK R HR R it

6 PR ¥4 B 5 Hp IR 25 K 5 PR R i
E, WK ANERMEYE S E K Astragalus
membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao [ TAR s HEHCNIEEHEYI A EE Cinnamomum
cassia Presl [P TEE ;. EIATRBERIAT 2 EEY
Aj%§ Paeonia lactiflora Pall. 1T MR A3 NEFR}
W2 Zingiber officinale Rose. FIHTEEAR 2, KA N
REERMEYIE Ziziphus jujube Mill. )T 15 A G 512
HE NG R H B Glycyrrhiza uralensis Fisch. [
THRARAIRRZE . FRKIE (R EZGH) 2020 F2RR & T
NIRER, RO RS EUE, FEEE LR 1.
2 FEE5HR
21 BIESREEH
2.1.1 g% KA Hypersil ODS i 44:(250
mmX4.6 mm, 5um); PAANE (A) -02%H R (B)
BN, B FE T A : 0~25 min, 15%~32%
A; 25~60 min, 32%~70% A; &K 250 nm,
PR 1.0 mL/min, A3 30 C, #AEE 10 pL.
2.1.2 KA SN HNE S B L IE(ESD,
KHIE. s e H#EE m/iz 50~1500;
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Table 1 Batch number of origin of medicinal materials

K FERL %

=R} NS HE

é =
" The rm B B e W

s i) #t5 )

S1 20042909 TEFF 190601 J Vit 20191205 ZFEIFH 1904292 M 1901121 FEBE SRS 10074001 P SE L HUATHE

S2 20042914 TH[EJE 191001 UG E

20191209 =R H 1909231 ZHZM 1902021 HriEEHEARS L 19088001 P45 b H bk
S3 20042903 THEEF 191101 S FHE 20191212 ZRFHE 1911021 ZHE=M 1904071 FrEEEHSEE 19079001 M52 LA
S4 20042905 THEEE 191025 JUFILEF 20200416 TRIFE 1904201 FHEEMN 1906231 FrIEEE IS E 19080001 M5 LML
S5 20191202 FE[ER 190425 [ 7ilbifF 20200421 ZRE5H 1812011 ZHHZMN 1909141 HriEEFEHE N 19077001 M5 HLH K

g

= B =

f

S6 20191201 THE[EE 191103 S FAL#F 20200429 ZRIFE 1903011 ZEEM 1910101 FFEE LY 19078001 M5 LRI
S7 19101002 THE[FEJF 190928 JFEALi#E 20200503 ZRIFE 1710131 ZH=M 1910161 FIEELHSE 19081001 M5 HHURI
S8 19122501 FEMER 190318 I PilLiF 20200510 5 1810012 ZZM 1911011 HFraEEFEHHEE 0 19075001 M5 hiH K
S9 19122502 FE[ER 190919 I UUlLiF 20200515 mEIZH 1810052 ZEIZM 1911021 HEEMELEAEF N 19101601 5 LU
S10 19122503 TH[EE 190906 J FHibifF 20200523 ZRiFE 1812207 =M 1912121 HEELHEFEY 19041901 W5 HHURI

M5 %5 FL s 5500 Vs B 1% S 3 HLE 5500 Vs filik
L 100 Vs REFERER 10 Vs B FIRIRSE 550 C;
ZAER T J] 413 kPa; AN K T 413 kPa; <
77 275 kPa.
22 FREFRHE

B IR BAS I . B R M. WA
UMW WOBEES I N
WH. WO I W ET I S,
FERZWE . HEE., HRERE. 6-ZBER. 8-Z£M.
10-Z£M . ~j25H . S HEE. iR, TR
HEF., ZE/RETH B, HEZH G2 &8, BE
FRAE, INAREEE, JRAT, BCH IR AT S B
23 X RIERRH &

FREUEETE 90 g AE32 45 go KERT 45 g. AR 45
g K& 45¢, HE 30g, BRI 2 K, 2 1 %00
AN 10 58K, $EE2h, B8Rk 252 KINA 8 fif&E
A, PREC1h, JEIE, BIIEMR. 60 CUJERYEE
THZ 2 g/mL, HARHTE 120, B
REMBUE TR 1.0 g, BERE, BLEHRPIR
o, RSN 50%HEE 25 mL, #%E, e,
7 AL BE ()2 240 W A% 45 kHz) 15 min, 04,
FREE, H 50%H AN E, 75,
Uit . BUEEIE, 022 pm fSLUERENE, EIfS.
24 FHEFER
241 FEEEWRK BS1 S, % “237 TF
T AR A, % €217 TRtk ALk
HERE 6 UK, L1950 [ R B ) (R R T AR N 55,
TH 58 LA UG R X 3 B s ) ARAR e TR . 20 A
LA WA X 5 BE I} TR) ) RSD ZINT 1%, A 04 T AR

(1) RSD /INT- 3%, 3R IR AR A S0 5 VA KE % B R AT o
242 EEMRE HS1 SFEM 64y, & “2.37
TR 7 4% A s v, % “2.17 TR (i 244
SRIERE, DL 19 SRR OR B I R A TR E S
2, VRS LA U PR RE G (R B R ()RR X U TRI AR o
20 /NHEAT WA XS R B[R] RSD /N T 1%, AHXTIE
AR RSD /NT- 5%, FKEAZITEEEERLE .
243 FEtilaG  HC ST S, % 237 TR
TS PR S IA W, 7 AITE 06 24 4. 8. 12, 24
h W% “2.17 T i & AR T e, LL 19 SR
R R AE AR E RS2, THE &G W AT
5 B IS ) RTAF WA TR AR o 20 AN LA WA 5ot {5 B I 1]
) RSD /NT- 1%, AHXFUETIAR ) RSD /NT- 3%, it
B AR YA VRAE 24 h NFaE Tk BT

25 IEWELLRIENL

251 JLHERRE  PL “2.37 TR ESIEE 10
fb THD SRS, # “2.17 TR (i 2400 5,
R 2N 2 g R EIEA L AL R
2012 FRAKAFIEAT S0 H, LB 20 ML IE, X
BIRER A “rip g0 AR, R 2 i Ex i
W& HE4TULEL . JHD i) HPLC i EIE 40 & K 1,
10 AL IR iR SRR LK 2.

2.5.2 MMETET 10 #it JHD 5 xd R $e g i A
U251 0.920~0.990, FLAREE L 2.

253 JLHUERTRNKAEGH T 4% “2.37 DUR
A £ 1 BRI A, DL R 25 BRR 2
(I BA AR SR VA VR (ST B4 VR Bk 24 K B 1
), BL“2.17 TR g e bk T e, WK 3, 1@
b PR AR B R . VAR S S, B E JHD 15
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E 1 JHD #Yy HPLC X BR 354 &k
Fig. 1 Reference HPLC fingerprint of JHD
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Fig. 2 HPLC fingerprints of 10 batches of JHD
£ 2 10 #t JHD HOiE S EEFEILE
Table 2 HPLC fingerprints of 10 batches of JHD
FE i S1 S2 S3 S4 S5 S6 S7 S8 S9 S10  xfHEfegUElwE
S1 1.000 0922 0949 0.865 0.880 0.898 0.838 0.838 0.892 0.870 0.920
S2 0.922 1.000 0992 0941 0918 0919 0909 0904 0.894 0.896 0.960
S3 0.949 0992 1.000 0.943 0929 0939 0913 0902 0926 0916 0.971
S4 0.865 0941 0943 1.000 0981 0976 0977 0962 0.956 0.944 0.987
S5 0.880 0918 0929 0981 1.000 0994 0975 0975 0960 0.931 0.987
S6 0.898 0919 0939 0976 0994 1.000 0.970 0968 0.975 0.944 0.990
S7 0.838  0.909 0913 0977 0975 0970 1.000 0969 0931 0913 0.973
S8 0.838  0.904 0902 0962 0975 0968 0.969 1.000 0920 0.891 0.966
S9 0.892 0.894 0926 0956 0960 0975 0.931 0920 1.000 0.962 0.971
S10 0.870 0.896 0916 0.944 0931 0944 0913 0.891 0962 1.000 0.955
SHERLSREE 0920 0960 0.971 0987 0987 0.990 0973 0966 0.971 0.955 1.000

SUETE A 20 NMRHIEIESE 6 RAM PR, IEE SESRIET BT 4 OFFEHEED. 5 CHEH).
TRA XTI SR LT, #7110 AN g, Hdr 10 OFBEREEF ). 150 164 18 (HE R G2).
3 (BEREWT). 7 (A BBEREET). 11 19 (HEER). 20 (B3R HHE B) SIERETHH,
(PRRAET) SIERE T, 9. 120 13, 14 (B 2.6 [RIZEMDH

FEE) . 17 SR TR 1. 2 (A5, 6. 8 R T HECN A TR E T THD AL 2 120 R 2H
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ARES B-HEfr CA%E D-HA E-AE F-HE GHAX
HRIER H-JHD

A-Astragali Radix B-Cinnamomi Ramulus ~C-Zingiberis Rhizoma
Recens D-Paeoniae Radix Alba E-Jujubae Fructus F-Glycyrrhizae
Radix et Rhizoma ~ G-mixed standard solution H-JHD

B3 HRKZ5 JHD Ky HPLC $E4ERERS bt
Fig.3 Comparison of HPLC fingerprints of single herb and
JHD
K HI LC-Q-TOF/MS IE. 5 8713k 75 JHD 54
PG AL S 0 1 A5 5 LI 4, R xR ot e
I BEAT RN, [R5 R0 75 Hh B 2 AL A )
F R S SCRRARIE N 17), ST 1 % AR 2 2y AL

HUEHEE, REET 70 MUEY, WK 3.

W B RN DX 53 650 4 e i R AT
fEbT . For, SEEAZRAL G TR IE B A T e S5
i, [FET AT AR 2 & g g, P
YR B AT HE 2> 1 5 7 U SR B kAT T 45
%58, PL15 5 (r=10.744 min) T 7 HEH
R, HUESS T B TN m/z 447.130 3 [M+H]',
EiRZJBHE N T EAE RT3 CaHnO010, 1E
AR E A, o] L B m/z 285.070 6 [M+
H—Glc]", fk 2 B 3 L CH3 18 3 m/z 270.052 1
[M+H—Glc—CH;]", #ik% 1 7F -CH3;0H 15
3| m/z 253.048 7 [M+H—Glc—CH;0H]*, HZ#
A E 5 Fis.

=R R EMEA Z SR B,
I 46 HEBE G2 AW, EIEBE TR, HifEsr
T B FIE)y m/z 839.407 4 [M+H]", #iE TR
N CyHe2017, #E—PAEHL Rk K, W13
FUERF | o PRI FERE TR K RI 2 25 2 0 77
EIPEREIRIE, TR m/z 663.377 6 [M+H—GIcA] &
I BT m/z 487.341 9 [IM+H—2GIcA]", 7T
WER BT m/z 487.341 9 HHT 458 3-OH 14 i
W IR K2 HoO TEREEE [BYY, MEXS 4> T &
N m/z 469.330 9 [aglycone+H—H,0]", #f— [F]}
Bk E LS T HoO K CHO, FERGHE A 3T

A
69
a il 70 A
1 17
B
60
( 66
A.AAA. A A A
40 50 60

S

4 JHD BIEEF (A) MHEF (B) BPI
Fig. 4 Base peak intensity (BPI) diagram of positive (A) and negative (B) of JHD
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%3 JHD RLER S EED
Table 3 Qualitative analysis of chemical constituents of JHD
N m/z BE o
185 fr/min & i 5 ) X FERET (mfz) 3
SEIE R (X107
1 254 FrigRR CsHs07 [M—H]" 191.0199 191.0186 6.7  173.0097,129.0194,111.0097, P
87.010 0, 85.030 6
2 336 BEBTR C7Hs0s [M—H]" 169.0145 169.013 1 8.0  125.0247,124.0175,123.0091, P
95.0149,79.020 7
3 487 b EA CaH2Ow  [M—H]  417.1175 417.1180  -1.2 255065 8, 135.008 8, 119.0515 G
4 5.04  JRJLAEE C7Hs03 [M—H]" 137.0248 137.024 5 2.1 109.028 7,93.0359 P
5 526 JeRLAH CaHxOn  [M+H]" 4331587 433.1587 0 325.1141,271.1168,253.1100, A
235.090 2
6 527 2-FRELHE R CioH1002 [M+H]"  163.0608  163.060 1 43 145.050 4 C
7 5.74  zizyphusin CoHuNOs*  [M+H]" 3421716 3421718  -0.7  297.1123,265.086 6,237.0914, ]
222.068 1
8 582 IIEM-3-0-ZFFEH  CyHx0is  [M+H]T 5951672 595.1658 24 449.130 1,287.064 0, 153.066 1, A, PJ
135.040 4
9 6.15 SHERERHT R CioHio0s  [M—H]"  209.0456  209.044 5 55 1650559 G
10 644 Gu i C2Hx012  [M+H]" 4650823  465.081 6 1.5 303.0124,285.0782,257.0801  A,P
11 729 2-FEEHELR CioHio03  [M+H]"  179.0702  179.0703  —04  161.0596,151.075 0, 145.0500  C
12 733 REFREHATHEE 6-0- CoHy016  [M—H]”  687.2129 6872131  —03  611.1968,593.186 0, 471.149 6,
B-D-7i & HEAT 4 N R 323.097 9, 165.055 8, 121.030 0
13 827 AjZMERTY CsHisOn  [M—H] 5251598 5251603  —0.9  479.1545,283.080 9, 121.030 3
14" 932 AjEH CsHsOn  [M—H]™ 5251591 5251603 22 479.1542,449.1428,327.1082, P
165.054 6, 121.030 0
157 1074 BERERE CxoHnOn  [M+H]" 4471303 447.1286 39  285.0706,270.0521,253.0487 A
16 1115 2-ZIEHRE CyHs03 [M+H]"  149.0235  149.0233 12 121.0303,65.043 7 C
177 1136 ARHEH CxH300i3  [M—H]" 5491576 549.1603  —4.9  255.0651,135.008 9 ¢}
180 1210 HEH CaHnOo  [M—H]” 417.1168  417.1180 2.9  255.0653,135.0087,119.0508 G
19 1310 HETFBAHE CxH»Ois  [M—H]" 6311661 631.1658 0.6  615.1531,613.1539,491.1205, P
399.098 6, 313.056 5, 271.045 4,
169.015 3
200 1599 HWoBIBEREET  CsHsO3  [M+H]" 5331320 5331325  —0.9  285.0760,270.0527 A
21 1694 S-FRILH A CaHnOnw BT 4331117 4331129 2.8 271.0607,151.003 8 G
2 1764 RAEE CxHsOu  [M-+H" 4811687 481.1704  -3.6  319.1170,197.0810,179.0699, P
161.059 8, 133.065 0
23 1856 FHERH R CyH3013  [M—H]" 549.1600 549.1603  —0.5  255.066 4, 135.009 2 ¢}
247 2019 FHHEFH CaHn0s  [M—H]" 417.1164 417.1180 -39  255.0654,148.0171,135.0093, G
119.0513,91.020 5
25 2042 TEWEIET CpHnOo  [M—H]” 4311348  431.1337 2.6 269.0811,254.057 6 A
26 2114 HEX CisHpOs  [M—H]” 2550656  255.0652 1.6 135.0091,119.0505,91.0200 G
27 2199 HERTP2 CoHpO1r  [M—H]”  837.3894 8373903  -1.1  351.0573 G
28 2272 324-=RE4-HEE CeHs0s  [M—H] 2850766  285.0758 3.0 270.0535,177.01911,150.0325, G

BHE

149.024 7, 121.030 1
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g%K3
5 m/min waEMm iy — WRET (mf2)
B i

29 2319 REZR Ci6H1206 301.107 1 301.107 1 167.069 9

30 23.25 astraperocarpan-3-0-Gle  CasHaOro 463.148 1 463.148 1 301.108 0, 269.084 2, 167.068 6

31 2435 KR Ci7H150s 303.1234  303.1227 193.086 1, 181.085 9, 167.070 2,
161.059 1, 123.044 7

32 2456 FHEZ CisH1204 2550656 255.0652 135.008 5, 119.050 3,91.019 9

33 2554 EEFHEE Ci6H120s 2850760  285.0758 270054 5, 253.049 6, 225.054 7,
214.062 3, 213.054 6, 197.059 6,
137.023 8

342555 RRTRRAEH C2sHaOn2 517.134 8 517.134 1 169.079 3,253.051 2

35 2637 BREHERF ASILFE CiHss016 725.2070 725.207 6 549.159 3, 531.149 6, 399.108 2,

GBIl 255.065 7, 193.051 4, 135.009 6

36 2735 22-ZPBEEEHEREE G2 CuHaOr 897.4119 897.4115 527.336 7

37 2739 WOBHEREMRH  CxuHaOn 567.190 1 567.192 0 549.160 3,302,138 0, 301.135 1,
269.084 5, 167.070 4

38 2767 22-BE-HEREHE G2 CuHaOw 895.396 3 895.395 8 351.053 4

39 2854 HEBIFA3 CasH70a1 983.4465  983.4459 821.396 2,351.057 1

40 2858 W BERIELH C26H30013 568.207 9 568.209 2 515.151 3,411.151 0, 369.133 0,
231.067 5, 167.069 6

41 3001 6"-0-ZBEAE-THifEH  CaaHuOro 473.146 3 473.1442 269.068 1,254.057 1, 237.056 8

423078 22B-ZBEH R CasHssO18 879.400 9 879.400 9 881.407 7,351.057 1

43 3118 HFHE Ci5H100s 269.0806  269.080 8 253.049 9,237.055 7, 123.030 1,
117.0390

44 3150 LR/REHE Ca2HeoO17 837.3929 837.393 8 485.328 0,467.317 4, 449.307 6,
437.306 1, 141.018 4

45° 3346 HEEHT C41HesO14 7854760 7854776 605.402 6, 587.394 8, 569.394 2,
473.361 0, 437.342 9, 419.329 6,
143.106 9, 125.096 9

46" 3387 HEEHE G CoHeOr 839.4074  839.4060 663.377 6, 487.341 9, 469.330 9,
451321 6,439.321 9

47 3420 FEEEEHII CasHss026 10315227  1031.5210 869.388 1,497.363 2, 437.342 5,
353.072 4,285.188 8,217.122 5

48 3432 HEEHQ CoHeOr 8373904  837.3903 351.056 8, 193.034 7 G

49 3464 HEEHE CaHeiO16 8193790 8193798 351.055 4 G

50 3536 Lf/REHN CoHeOr 837.3895  837.3903 351.052 6 G

51 3561 22-ZBiHERIC2  CuHuOn 8634072  863.4060 351.058 3 G

52 3611 HEBRHEK CyHaO16 8234120 8234111 647378 7,471.3472,4533376 G

53 3649 HHER CyHaO16 8213952 8213954 351.055 3, 193.035 2 G

54 3682 HEIEEHI CyHnO1 8284746 8284748 648.4227,630.409 1,6123674, A

474.363 6, 456.355 6, 438.345 2,
419.3297
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gx3
o m/z WE I
&% fp/min &= AT ATERX — X ) BRET (mz) KR
A W (X107

55" 3717 LR CieHiOs  [M4H]"  269.0800  269.0808 =31 253.0485,237.0538,225.0533, A
197.059 6, 169.064 3, 152.061 7,
118.041 9

56 37.98 7Ry 4-THER  CpHWOs  [MAH]T 299.0907  299.0914 -23  284.0691,256.0707,243.1033, A

B 168.056 9

57 3834 HHE B2 CoHeO1s  [M—H]”  807.4149 807.4162 -1.5  351.0551 G

58 3828 HEEI (2 CoHeO1s  [MAH]"  807.4037 807.404 4 -0.9  631.3937,455.3409,454.3409, G
436.3371,149.132 6

59 3864 3-F8E-9,10- WS CrHi6Os  [M+H]" 3011080  301.107 1 32 269.0832,241.0794,167.0704, A

EYiehod 152.047 5, 134.034 0

60" 3873 LR/REIFB CoHeoOs  [M—H]” 8213921 821.3895 3.1 3510562 G

61 41.68 FHEFHHH CuHxOn  [MAH]" 4651823 465.181 4 19 303.1310,285.2626,193.0833, A
167.067 0, 133.062 4, 123.044 3

62 43.04 6-EMH CrH0s  [M4H]"  295.1918 295.190 4 48 277.1799,195.104 1

63" 4314 6-EHE CiHz0s  [MAH]"  317.1732 317.174 7 -48  277.1800,177.090 8

64" 4321 HERHI CssHnO1s  [MAH]"  869.487 1 869.489 3 -2.5  689.4219,671.415 8, 653.404 2,
635.405 5,473.361 2, 455.350 5,
437.341 3,419.330 7, 157.048 9

65 4430 HEHEER CoHis0s  [MAH]"  369.1334  369.1333 04  285.0757,270.0523,255.0632  Z

66 4432 HEEFGER CaHxn0s  [M—H]"  367.1187 367.1176 3.0 227.0701,139.040 3, 124.017 1

67 4492 REEEHFI CssHnOis  [MAH]"  869.4882 869.489 3 -13  689.424 5, 671.414 3,653.406 0,
473.360 1

68" 4585 W BIHEEHI CisHuO9  [MAH]" 9555251 955.526 1 -1.0  757.4295,739.3991,721.4283, A
437.342 5,419.327 3, 303.070 7

69° 5095 10-ER CaHu0s  [MAH]"  351.1292 351.128 6 1.8 333.1027,207.060 1, 195.105 1

70" 53.60 8-EE CioH30s  [M4H]" 3232240 3232232 25 305.2123,207.100 6, 195.105 4

R GRIRMEY AR CHEi P-AA G-HE ZEE TR
“*” compared with standards A-Astragali Radix C-Cinnamomi Ramulus P-Paeoniae Radix Alba G-Glycyrrhizae Radix et Rhizoma Z-Zingiberis

Rhizoma Recens J-Jujubae Fructus

m/z 285.070 6

‘cm
+
OE !

HO
m/z 253.048 7 m/z 270.052 1

5 ERRERBFEESFRATREAEE

Fig. 5 Fragmentation of mass spectra of calycosin-7-glucoside in positive ion mode
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m/z 451321 6 [B—H,01" % m/z 439.321 9 [B—
CH0]", HZEHE NI 6.

ATEE (Vg 14) 2 AT — IR b ik, 78
JHD W& s s, HAERE PN, 23
H R (K HE 2 1 B 106 m/z 525.159 1 [M+HCOO],
TR JEE E T L miz 479.154 2 [M—H], AR k3
153 F H I IR 55T miz 449.142 8 [M—H—
CHO] s #E—200] 23 5l R Ry 25 106 mi/z
121.030 0 f2 K22 KH BRI m/z 327.108 2 [M—H—
CH20—C7HeOo] T 1 BS ;1M m/z 165.054 6 T 1
BT MR IR T 2516 BT A R B, LR

WA 7.
3 it

10 ik JHD #84C&Eh, AN EHEORE 2 8] 1Y)
L B BNE BB, ISR S frgc it 4, mp
PURBLIE 12, 13 B HEZER, RoHEsS RER
U 12 5k 13 RIFETEER . 32— HrRE SR IR
B, S1~S3 SHREG AT HEERCK BT 784 St is
W, HREmd sk a ) aEdulET . B~
HhZE R AL, FERZTM R AR AN, SrHs T
AR ORL,  JEiE T IR R N, T AS [F A
SSRMZIN, FIETE RS 1) & B A2 R 810, [

—GlcA
B ————

S\H
CH,OH m/z 487.341 9

m/z 451.321 6

E6 HEEH G2 EZEREFEATRENE

Fig. 6 Fragmentation of mass spectra of licorice saponin G2 in positive ion mode
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HO

Y o\

] —]H

HO,,
132
I
HO !

I
- (0]
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OH

0 %0 o

OH (6]

m/z 479.154 2 m/z 449.142 8 m/z327.108 2

l — Cy5H903 l —CHyOs

j —H j —H
OH 0

m/z 121.030 0

m/z 165.054 6

7 NHEEHBTEATRMENE

Fig. 7 Fragmentation of mass spectra of paeoniflorin in negative ion mode
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