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Abstract: Objective The quality system of classical herbal prescription Taohe Chengqi Decoction (Bki%#& <%, TCD) was
established by establishing UPLC fingerprint and multi-index component content determination method, and the quantitative value
transfer law of the benchmark samples of TCD was studied. Methods According to the records of ancient books and combined
with technological investigation, 15 batches of benchmark samples of TCD from different areas were prepared. The fingerprint of the
benchmark sample was established by UPLC method, and the similarity was evaluated by “Similarity Evaluation Software of
Chromatographic Fingerprint of Traditional Chinese Medicine” (version 2012). Combined with UPLC-Q-ExactiveOrbitrap-MS
technology, the chemical components of the benchmark samples were analyzed comprehensively, and the contents of index
components (amygdalin, cinnamaldehyde, cinnamic acid, glycyrrhizic acid, free anthraquinone, total anthraquinone and bound
anthraquinone) in the samples were determined at the same time. Results The UPLC fingerprints of 15 batches of TCD benchmark

samples were established, and the similarity between them and the control fingerprints was > 0.90. A total of 80 chemical
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constituents were identified, belonging to 26 fingerprint peaks of which 17 chromatographic peaks were identified through the
confirmation of the reference substance, the analysis of high resolution mass spectrometry data and the comparison of literature. The
mass fraction ranges of amygdalin, cinnamaldehyde, cinnamic acid, glycyrrhizic acid, free anthraquinone, total anthraquinone and
bound anthraquinone were 0.29%—0.58%, 0.011%—0.032%, 0.05%—0.13%, 0.48%—1.04%, 0.20%—0.30%, 0.42%—0.66%,
0.19%—0.37%. The transfer rate of index component from the decoction pieces to the substance benchmaerk was in the range of
amygdalin 31.49%—60.78%, cinnamaldehyde 0.43%—2.67%, cinnamic acid 51.61%—76.99%, glycyrrhizic acid 26.79%—49.88%,
free anthraquinone 16.01%—32.65%, total anthraquinone 9.66%—19.07%, bound anthraquinone 6.97%—19.48%. The extract rate
was in the range from 19.55%—22.92%, and the transmission rate was in the range from 80.98%—99.34%. Conclusion The
established UPLC fingerprint and the determination and analysis method of multi-index component content are rapid and simple,

combined with the quantitative value transfer process analysis of the benchmark sample, which can provide a theoretical basis for the

development and quality control of follow-up preparations.

Key words: Taohe Chengqi Decoction; classic prescription; fingerprint; quantitative value transfer; UPLC-Q-Exactive Orbitrap-MS;

amygdalin; cinnamaldehyde; cinnamic acid; glycyrrhizic acid; anthraquinone

kA% 4<% (Taohe Chengqi Decoction, TCD)
HEDARIKT S (80D “BRER A (R
R, KREPUM, Hbe =P (LB, HHETH (5,
TR M. BTk, PUOK-EH, BERCEHE, £,
WA, B EOK, ik, ek AE, H=
ARG AET7 e BRA=SE L i, TSI W O K
MR, KewFEEERSG, AR Y, iag,
ZIEPAF LR ATE, PRy, Bl S KB
s MIEHEE, 3 ZAEMERCAT, JLEZR AR
B DN, AR Ak, 1k, BEBIRRAS T
FERS, XBTTEAH KIEFE R 8, SRR 2o,
HEh 2 AL, A2, SR
L, 2 MATHE,  SOATAERTE . B TE RAEHEA
BRI E o IR EF N2 YT “RIAE
87 by oy NERRE, t)ZIE T Ea R R
2. W%, VLS RWUERRER, FTA0 R A B R
A1 Ji A ) e P S0

FEVRERF ity 10 1] £ 01 o B4 ) 2 442 B 44 7 1) 7]+
AT FEAIEERL, Do AR T, A
(AR 8142 77 vh 24553 77 1) 350 fei A v U o 7 B
Y FE, S TR R G« G804 TR
FEUE” WS BRI 2 AN EL. IR RS
77 H s AL T SRR 22 844 T W R S U,
M S a Jm v, HE L SR R = RN e AR
VAN T

AT AERA I FEAERE S TR R T A A T
ST o R R R A R . ARBFFUCR A
R B 2257 7 TCD ) UPLC R 4CEIEN 2
TIENEERERE i PR bR S BT, R4S 4R
WP SR BRRLER, #7025
AERE AL BB AL B A 0 A SRR L AT, 45

UPLC-Q-Exactive Orbitrap-MS £ A7 B #EFE S 1k
ST, BIR TCD 25380 Bk ait, D3 77 7 1)
KEEEMEF . EEH DM att, 2
SENERVH S i 2%
1 U5
1.1 Y5

Waters H-Class Y8 & 0B 1354 . PDA 16
WM&, 3 EIRFH A A s UPLC-Q-Exactive-Focus
RISy A . Ultimate 3000 28 5 SOBAH (.
A9, Thermo Scientific mzVault™ 2.0 35 844
Xcalibar 4.1 4 TAEvk, SEEZFERRCIH/REHH A
XP26 FH Ji5r 2 —RF- ME204E #+- i 0 2 —K
-, Ei LR -ER 2 AW KQ-3000E Y A K
B, BT S ESE R AR Direct-QS5 Y
alikHL, €HE Millipore 27 ; H22-X3 A4 JUBH HL P
W, BUNURHAE VS A IR A .
1.2 ##
1.2.1 XS BE TR (S 110831-201906,
B =91.5%). Iz ('S 110877-202005,
PB4 =95.1%) HHEH (5 111610-201908,
JR 8 =95.0%) A E (it 110820-
202109, JRE$=>93.1%) KRR (it 110786-
201604, Jii > $1=>98.8%) H L (S 110710-
202022, JREDE=99.5%). FILFRKE TR
(5 111987-201501, Fim/3450=98.1%) H [
B (JitS 110731-202122, im0 $0=94.4%). 75
ZRE RIS 110795-202011, JFi B3 $=97.5%)-
KR (L5 110757-201607, JRE73%$0=99.3%)-
KR (5 110756-201913, JFREDE=96.0%)-
KW (5 110796-201922, JiE73%$0=99.4%)-
KERFEE (LS 110758-202218, FiEDH =



FEH 2024FE 67 £55% B 1M Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 11

* 3691 »

98.9%), LA 0k i 30 1 A [ 24 ks i A
s KIEM-8-O-# &M (35 CFS201801, it
73 #1=>98.0%), ChemFaces®, [T 5H BT
RABER A KEE-1-0- 7 & 8 (A5
ST83090105, Jii &4 %1=98.0%) W H I R E
MHARGRAF; KEZR-8-O-#HE T (T
150719, 2D $=98.0%) W E LAY FEME A4
FARERAF . ANBAIK, HEE. L. BRN
tpkal, A IEA.

122 258 T ZiMpk . R R TR,
HEL 5 BRI F A X sE R X, SRR 1
Fre CREZ L) 2020 FER—HFH IR IR R
S, PrHL S BARILER 1, & MR R R
FRR AN BOR e, TN R 2R JE AR Bk
Prunus davidiana (Carr.) Franch. [T 24 7;
BRI B Y AR Cinnamomum cassia Presl

N G TENNWSE EE YNV A N T
palmatum LT BARARZE; o AR 0™
TEREIGTEAE, N RS T R A AR, S EK
RN (NaxSO4-10 Ho0); HHE NG ENH B R EY
H¥ Glycyrrhiza uralensis Fisch. [ T-ERAR IR 2L
IR E R A0 TCD KEEE, HE (5O AOH
B, BRMERER T, 2% ChEZL) 2020 R
FOMR SR, M SR KB R AL
TR, BT (REZIL) 2020 FERRCE AR SED
R T, AR ) T 2T
FE, WMl T 2B 2, BREAm, K
ANTRY, Pedd, BEAGERETEK, B RNE, ik
25 M. AP Wi, ok, VIR
F, AR, HSCKIS BRI B, R
%o BHBRZGM . K AR RIS (R E 2 )
2020 FRER

F 1 TCD HBHM=HIER

Table 1 Origin information of TCD compatibility medicinal materials

hur
Jfo

BRA= {E51 PN

T HE

s e Eias [ s e

Eias P Eifac P

O© 0 N & bW N =

—_— = e e
A LW N = O

15

T220801 3L B G221001 [P E#k T D220701 Hif L&
T220802 3L 7 B G221002 [P E#k T D220702 HifitL &
T220803 1L 7 EHih G221003 | EA T D220703 HifitL &
T220804 1L 7 BT G221004 |6 E# T D220704 HifitL &
T220805 3L 7 EHih G221005 |~ P EA# T D220705 HiftL &
T220806 H7R-F i G221006 |~ F§ E#k 17 D220706 H AL &
T220807 H7RFi i G221007 P E# T D220707 HifitL &
T220808 H 7T G221008 | PG 5T D220708 Hk L&
T220809 HfFitth G221009 |~ P 5t D220709 Hif L&
T220810 HRFitth G221010 P 5t D220710 Hif L&
T220811 BEVEREE  G221011 J PE&E D220711 HfFAL &
T220812 BEVERE R G221012 ) PE&E D220712 HifL&
T220813 BEVURE R G221013 |~ AA s & D220713 HfFAL&
T220814 BEVEFPHE G221014 |~ =11 D220714 HiAL &

M2209101 LHRIZM 17 GC220301 H R PErE &
M2209102 “LHRIZM 17 GC220302 H R B rE £
M2209103 “LRI=M 17 GC220303 H P vE £
M2209104 “LRIZM 17 GC220304 H B vE £
M2209105 “LRIZM 17 GC220305 H & vl
M2209106 LI ZREiHRE GC220306 Hjft e Pl ii
M2209107 WIZREEHRE GC220307 Hift e Pl i
M2209108 LI ZR Bk E GC220308 Hjfi i i ii
M2209109 1l REIHE GC220309 Hf B &
M2209110 1 REIHE GC220310 HR REIE
M2209111 Ji bR E T GC220311 A 52 7Rug i
M2209112 Jif bR E T GC220312 A 52 7RI i
M2209113 Jil bR E T GC220313 A 52 7Rug i
M2209114 Ji LA E T GC220314 A 52 7RI T

T220815 BEFETRHE: G221015 ) ZRZEKTH D220715 Hilt5s B8 M2209115 bR 2T GC220315 W58k 2 Wi

2 FEEHER

27.6g, VUM, Nk 1400 mL, A% 500 mL,

2.1 TCD E#EHREHIF
(PHFEZ9%16) Fh TCD JR 50808 “Mi- 1L
A (BER), KENM, W (L), H
W (0. EPORk, Bok-bTE, BECTRE, %
T, WTERE, K, B R K7 LR B SR AR
DUHA 1 BN 13.8 g, 1 FFZ1°4 200 mL BT # 5,
BIAERA= 13.5 gv K% 552 g4 KERG 27.6 g« WbH

BB E, IMNTERE 27.6 g BRRH, EHRJEL,
PEIA R TR R TR0, 15 LG AERE S 21 A H
FHRZSRHBEIEGEREA S, BARAAEEIE
2. MU T EFNERIF P KE . R
JOH B TERE S ANB AT R BRI 2 i
2.2 ELEREMR

221 MM it FN Waters Cortecs T3 A



* 3692 «

FEH 2024F 67 £55% B UM Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 11

2 154t TCD EEHRREHEEER
Table 2 Random combination information of 15 batches of

TCD benchmark samples
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S1  T220808 G221014 D220702 M2209104 GC220307
S2  T220812 G221004 D220705 M2209107 GC220312
S3  T220804 G221011 D220712 M2209113 GC220301
S4  T220811 G221006 D220707 M2209108 GC220308
S5 T220806 G221005 D220713 M2209106 GC220309
S6  T220814 G221015 D220715 M2209110 GC220310
S7  T220809 G221002 D220708 M2209109 GC220303
S8  T220802 G221003 D220714 M2209103 GC220311
S9  T220803 G221012 D220710 M2209112 GC220306
S10 T220810 G221008 D220704 M2209101 GC220302
S11 T220805 G221013 D220711 M2209115 GC220315
S12 T220815 G221001 D220703 M2209102 GC220313
S13 T220813 G221009 D220701 M2209105 GC220305
S14 T220807 G221007 D220709 M2209114 GC220304
S15 T220801 G221010 D220706 M2209111 GC220314
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Fig. 1 UPLC fingerprints for 15 batches of TCD benchmark samples (S1—S15) and its reference fingerprint (R)
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4 14

o 16 N T 64
t/min

1B THE: 4- LK S-D-EHACH; 7-RILERBE TR S-HEH, o HTIF; 10-H R R 11-HEIR; 13- K35M-1-0- M AiFE1F; 14-
KEEI-8-O- B M 16- K K-8-O- I B MHH; 19-/ 25 KI5, 20- K3, 22-H8iRb:: 23- K3 &, 25- K 26- KK k.

1-gallic acid; 4-catechin; 5-D-amygdalin; 7-(—)-epicatechin 3-O-gallate; 8-liquiritin; 9-liquiritin apioside; 10-cinnamaldehyde; 11-cinnamic acid;

13-chrysophanol-1-O-glucoside; 14-chrysophanol-8-O-glucoside; 16-emodin-8-O-glucoside; 19-aloe-emodin; 20-rhein; 22-ammonium glycyrrhizinate;

23-emodin; 25-chrysophanol; 26-physcion.

2 RAXBR&ARIE UPLC

Fig.2 UPLC of mixed reference substances solution
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Fig.3 Attribution chromatogram of shared peaks in fingerprint of TCD benchmark samples
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Fig. 4 Total ion chromatogras of UPLC-Q-Exactive MS of TCD benchmark samples in positive and negative modes
*®3 TCD feEER I HEIA
Table 3 Identification of components in TCD fingerprint

we M pEst #k R e e BT MSIMS () sk
1 561 CsHigOw & & THR-4-0-p-D-H & HEH [M—H]” 331.06743 4.401 169.013 16, 125.023 22 N
2 655 CiHeOs  JFILKEE [M—H]™ 153.018 06 —1.145 109.028 18 A
3 7.62 CisHiOw B TFER-3-0-p-D-H & FEH [M—H]™ 331.06733 4.099 169.013 13, 125.023 06 N
4 880 CsHsOs  FHIR [M—H]~ 167.033 72 -0.989 137.023 08, 108.020 28 R
5 894 CiHeO:  XEREKHR [M—H]™ 137.02327 -0.369 119.012 79, 109.028 18 R
6 10.72 CiHi30:N: tAE R [M+H]* 205.097 12 -0.167 188.070 33, 146.059 86, 118.065 34 B
7 1149 C3oHasO12  JRTETH & B2 [M—H]" 577.13569 2.837 425.088 34, 407.078 48, 255.030 45, K
161.023 15, 125.022 96, 109.028 17
8 1253 CoHsOs  FREEPIHERR [M+H]" 165.054 61 —0.065 147.043 87, 119.049 20, 91.054 73 G253
9 1255 CiHeOs KPR [M+H]" 139.038 70 —1.946 111.044 19, 93.033 90 K
10 12.64 CisHiuOs  JLEE" [M—H]™ 289.07140 2.544 245.081 90, 203.071 84, 151.039 02, K
125.023 06, 109.028 11
11 13.80 C7HeOs & E TR [M—H]™ 169.013 58 2.546 125.023 15,99.924 44 K
12 1430 CoHsO4  WMMHERR [M—H]™ 179.034 19 1.702 135.043 87, 117.927 27 R
13 15.23 CooHz7OuN FHAAZH [M+H]" 458.164 24 —3.158 296.112 37, 163.060 09, 145.049 27, 127.038 78 H:H;
14 18.94 CisHuOs  RILFER [M—H]" 289.07136 2.406 245.925 53,235.925 53, 123.007 45, 109.028 85 K #
15 19.29 CisHx0s  —HPAES [M—H]™ 327.108 24 2.434 165.054 83, 121.064 57 HEAS
16 19.48 CoHsO3 & HIR [M—H]" 163.038 86 —0.678 119.048 84, 117.927 25 B
17 20.36 C2iH20010 FFEEER-7-O-H % Bt [M+H]" 433.112 73 —0.446 271.059 40, 225.054 29, 197.059 33, 153.070 46 K%
18 20.86 C17H200s  2,5- - FFE-7-30 5L (0 5 -  [M-+H]* 353.121 61 —4.203 191.069 96 N

7-0-B-D- M Wi ] 26
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19 23.86 CoHeO2 FHE 147.04420 0979 103.939 68, 91.054 78 iR
20 24.38 CoHisOw FILFH R B TR 441.08228 1.489 289.071 32, 245.092 56, 235.925 60, 169.014 25 K#
21 25.17 CioHio03 4-FAZEREERR 179.070 20 —0.395 161.059 46, 147.043 93, 119.049 18, 103.939 74 =4
22 25.17 CioHioO3 #aMAREE 179.070 20 —0.395 147.043 93, 119.049 18, 107.951 18 iR
23 25.74 CuHxOn JRIAT 433.11260 -0.746 271.059 38, 227.069 38, 215.032 95, 153.016 68 HH
24 2743 CuHnOy HEH 417.11838  0.890 255.063 33, 135.007 46, 119.048 93 HE
25 27.66 CuHnOy SH Y 417.11905  2.497 255.065 32, 135.009 29, 119.050 43 HE
26 27.68 CaoH3007 WHEREEE A 381.19148 1.837 333.019 55,271.171 40, 167.106 91 FERE
27 28.19 CasHasOu FE 5 565.154 47 —1.260 547.144 29, 529.131 66, 325.069 66, HE
295.059 44, 203.033 90, 121.028 47
28 28.52 CosHasOu SEALETF 47714103 3.965 313.053 81, 169.013 33, 125.023 14 N
29 29.26 CaHasOr4 B HILTF 565.15596 1.377 547.143 95, 529.131 65, 325.069 67, HE
295.059 35, 203.034 16, 121.028 42
30 29.55 CasH3001s HEH TT-7-0- - Bi-4"-0-F B b 549.160 72 0.824 255.066 56, 135.007 44, 119.048 94 HE
31 29.96 CagH3001 Jr ol H B H 549.160 96 1.261 255.065 59, 135.007 46, 119.048 92 HE
32 3043 CuHaOw FERER" 433.11260 0.991 271.059 38, 227.054 22, 197.059 55, 127.038 92 K #
33 3043 CauHaOw F92KH & -3-5 F E-0-B-D-Hi & fi 431.09779 1.199 311.05598, 269.045 29, 240.042 62, 183.044 15 K&
34 32.62 CauHnOno 4,5-FFE-7-7 & Fi A3 3 e 43311375 1.932 271.061 25, 151.002 44, 119.048 91 HE
35 33.00 CoHsO kYRR 133.064 73 —0.462 115.054 36, 105.070 10 R
36 34.44 CaH30014 I TH B 565.156 18 1.766 271.061 34, 151.002 67, 119.048 93, 107.012 49 H:H;
37 3581 CiHsO4  JTEEER 239.03479 3.785 211.039 25, 167.048 84 N
38 37.32 CorMlasOr EZEFE-4"-0-B-D-(6"-0-% & Bk )- 541.13507 1.880 393.11924,227.071 21, 169.013 26, 125.023 13 K#
R
39 3839 CisHsOs  KFHHR" 285.03937 0.019 267.028 61, 241.049 87, 213.054 65, N
185.060 07, 121.028 75
40 3841 CisHnOw HEXR 257.080 69 -0.566 147.043 92, 137.023 17, 119.049 29 HE
41 39.59 C4H3s020 %5 B 861.190 54 3.797 447.073 78, 430.082 81, 419.093 63, 401.080 47, K7
227.034 25, 195.044 02, 167.048 91
42 40.39 CoiH2Oo ¥ HH 417.11907  2.545 255.065 84, 135.007 59, 119.048 77 HE
43 40.93 CaoH3006 Fo/KHE Wi 365.196 62 2.067 285.076 71, 215.009 08 EL53
44 4226 CaiHa0010 KEFR-1-0-F & 431.097 57 0.689 269.045 70, 240.042 63, 225.054 83 N
45 42.50 CoHaeO015 1,2-=-0-5% & T Bt-6-0- W HERE-B-D- 613.11958 1.278 169.013 18, 125.023 04 PN
AR
46 42.78 CoH3s020 FHVEH A 861.190 76  4.053 447.085 90, 430.084 45, 419.075 79, 401.081 88, K7
227.034 47, 195.044 24, 167.048 93
47 42.80 CisHi00s LLIZEH) 287.054 53 —1.688 258.051 41, 213.054 28, 165.017 68, EL53
153.018 02, 121.044 03
48 43.17 CisHwOs KEHIT 255.06470 —1.903 225.042 21, 181.064 50, 137.023 10 HE
49 43.22 CisHi6O1s HEHEEF D1 695.199 52 —1.491 255.065 77 HE
50 43.40 CseHss016 HEHEE C1 725.209 11 2.067 355.95129, 255.065 95 HE
51 43.55 Co3HaOr2 KB HR-0- £ I He- 7 i g 487.088 56  2.993 325.037 29, 283.023 77,239.034 68, 211.039 12 K&
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52 43.97 CpHxnOo 7-FAEEH [M+H]" 431.130 78 —6.677 269.078 67 HH

53 44.03 CooH24Oo #HH FT [-8-O- 7 & b 5 [M—H]™ 407.13407 1.010 245.081 87,230.058 00, 215.034 19 Kig

54 4499 CuHxOy KIEF-1-0-7 M [M—H] 415.10330 2.268 253.050 47, 225.055 21 K

55 4537 CuHxOy KIEF-8-O-7 & Hh [M—H]™ 415.10286 1.208 253.050 49, 225.055 54 K

56 45.38 CisHi004 KFEM [M—H]™ 253.05046 3.654 225.05529,210.032 08, 181.064 83 Kk

57 45.84 CisHi00s REFHE [M+H]* 287.054 81 —0.713 258.052 36,241.049 34, 213.054 81, R
157.064 23, 153.018 06

58 45.85 CaHaO010 KEEK-8-0- &1 [M—H]™ 43109741 0317 269.045 32,241.049 62, 225.055 26, 197.059 87 K #%

59 46.60 CisH100s KEH" [M+H]" 271.059 96 —0.516 253.049 54,241.049 85, 225.054 82, 197.059 95 K #§

60 46.69 CisH10ww FHEER [M+H]" 257.080 69 —0.566 147.043 99, 137.023 18, 119.049 21 )

61 46.90 CHO10 HLUIRIEH-O-Z BRI A HEE  [M—H] 449.144 85 1.395 245.081 87,230.058 20, 215.034 40 K

62 47.58 CauHnO13 KEE-O-§ “WIE- &M [M—H] 517.09804 0.721 473.108 50, 253.050 13 Kk

63 47.74 CigHOs HIT=HiTEE [M—H]™ 267.06591 2.713 253.050 04, 174.955 09 K

64 47.97 CsHnO10 KER)-0- L TEH:-H % F5 T [M—H] 457.11359 1.459 277.051 15,253.050 75, 225.055 13 K

65 48.04 CisH1006 6-FIEPE KR [M—H]™ 285.03999 2.195 257.04525,241.049 93,211.039 57, 183.043 78 K #%

66 48.58 CuHesO10 SRR HE BT F [M—H]™ 89539653 0.809 351.001 61 Hi

67 49.38 CoHnO10 K FK H Eik-8-0-% & Fi 17 [M—H]™ 445.11398 2.374 283.061 36,240.042 28 N

68 50.32 C4H2uOn KEXWEE-O-Z B - A HEE [M—H]™ 487.12533  3.782 283.061 84, 240.042 51 N

69 50.62 CasH7021 HEEF A3 [M—H]™ 983.44846 1.937 821.398 65, 671.244 40, 351.059 35 HH

70 53.15 CoHeOr BRI R [M+H]" 839.405 08 —1.068 487.341 40, 469.330 62, 451.319 83 E

71 53.54 CooHisOs H B H [M—H]™ 353.10308 3.159 269.045 65,218.094 20, 203.070 38, H
177.054 67, 151.002 46

72 5450 CoHeO16 HHR" [M+H]" 823.409 10 —2.383 647.374 41, 471.345 82, 304.299 62, 303.195 76, H&
262.186 09, 208.045 97, 175.148 02, 135.116 82

73 54.69 CoHi60s R B [M—H]™ 351.08627 —0.127 241.085 81, 199.075 51, 107.048 83, E
83.012 43, 65.001 83

74 5474 CoHeOn BH/RETH B [M+H]" 823.409 64 —1.727 647.373 60, 471.346 68, 453.335 88, s
435.326 23, 357.240 91

75 54.87 C3iHaeOr2 1-FHE-8-484£-9,10-HER-3-0-  [M—H]™ 589.13521 1.965 408.981 51,266.058 80, 253.050 42,225.054 96  K#

(6"-O- 1A FE )i 27 B8 1

76 55.02 CoHesO1s 22-E T LR /REH C [M—H]™ 807.414 11 —2.523 758.534 86, 581.806 99, 498.474 01 T

77 5555 CisHiOs K& [M—H]™ 269.04559 4238 241.050 68,225.055 31,210.031 37, N
197.060 17, 181.064 46

78 56.16 CiHOs K& " [M+HJ" 285.075 72 —0.105 270.051 57, 242.057 32, 211.075 37, N
197.059 03, 169.064 14, 118.197 47

79 56.77 CoHepOn HEEI H2 [M+H]" 823.409 60 —1.776 611.355 81,453.335 75, 435.324 81,407.329 26 H &

80 56.90 CasHas0s JHHE [M—H]™ 391.19148 2.797 263.691 74, 187.112 03, 159.080 20, 132.056 96  H 2

ERHHR ik EX
* compared with reference substance.
23 SENEMR (1) BEFEESSENE: BN Waters
231 ik BEH Cig £ (150 mmX3 mm, 5pum); Wz NZ
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-0 1% BB /KR, —JehbEEYEli: 0~10 min,
35%~40%ZJE: 10~38 min, 40%~60%Z.JE: #E
IR 30 °C; AFURE 0.8 mL/min; #EFEE 10 pL;
MK 254 nm; BB IEREER K E R ETHE N A
f&F 3000, i LK S,

1

M

0 10 20 30 40
t/min

PR R 2- KR 3- KB, 4- KM S- K3 E Tk,
1-aloe-emodin; 2-rhein; 3-emodin; 4-chrysophanol; 5-physcion.
El5 SBRAXEEM (A) 1 TCD £EHEH#M (B) B HPLC [
Fig. 5 HPLC of mixed reference substances (A) and TCD
benchmark sample (B)

(2) JERBERERS SR E: FfRg g e
WLt “2.2.17 T,
232 PRSI EI & RSB &
“2.2.37 WiUF ARSI (2D,
233 AR A& T

(1) BB & ENE: FEFRE TCD
SRR SR A TR 0.5 ¢, B4, B HIEHERIM T,
ANHEE 25 mL, FREE, MIAEFFEE 30 min,
U, 04, Mo mE, BN ERCR R R,
PRAY, JERt, BUSEJEWR 10 mL, JRUE FISOATIE T,
N 8%ELFRIAWR 10 mL, A ALFE 2 min, FII=4
ke 10 mL, JO#EER 1h, BG4, B9,
DB =S RBRIRAR, AR, 4
ZEHEE, BRI =& R 4 2k, BRHR 10
mL, & =FH R, BUEEMOATIE T, g
F A VAR, 2 10 mL &, im0,

251, 0.22 pum FRFLIEREpEE, HXSRpER, EPfS e
TR A3 T VA

(2) ERBEEER S S ENE: RIBSEE
“2.2.17 TR AR AV VR 4% o
234 LMXRFTE FHEWRN “2427 HIFE&E

D 5E 20 ML A 2, S UM R ) RV TR &
STRE VA, % “2.4.17 TR (3 4445 BRI
SE, TCSRUETAR, DOGS IE ot SR B A AR R (X0,
VT RUNAALRR (YV), ZlbrdEdh gk, BT8R
1, RAERSBEERES EIH R S8R CE Y=
2 43735 X—0.58, R2=0.999 8, kit 25.66~
307.86 pg/mL; FEREE Y=13 700.25 X—4.22, R*=
0.9999, ZRMEVUM 2.64~15.82 pg/mL; RER Y=
9 337.65 X+17.52, R*=0.999 9, 175l 2.14~
25.63 pg/mL; HEER Y=1 052.41 X—6.03, R*=
1.000 0, Z&MEVEH 23.79~237.88 pg/mL; /25 K#5
K Y=6 528.35 X+17.90, R*=0.999 8, i
2.13~21.34 pg/mL; K¥R Y=5171.41 X—9.19,

R>=0.999 8, ZVEiE 2.66~53.22 pg/mL; KEE
Y=4589.02 X—11.48,R?=0.999 8, Z& M5 1.63~
19.50 pg/mL; K3y Y=6 491.94 X+17.10, R*=
0.999 9, ZEMETEH 1.07~53.80 pg/mL; K & Ik
Y=4396.44 X+1.76, R*=0.999 9, ZPEEH 1.23~
9.80 pg/mL; MBI BIEIETTRE: LR
% Y=49 073 X+16 704, R*=1.000 0, £
1.59~106.72 pg/mL; KIE[E Y=30 187 X+5329.3,
R2=0.999 8, £XMEERl 1.66~153.21 pg/mL; K%
K Y=2260.1 X+5 385.3, R?=0.999 8, i
1.63~162.55 pg/mL; K%My Y=66 825 X—2 087.6,
R?=0.999 9, MUl 1.07~107.63 pg/mL; K%
E M Y=2 260.1 X+5 3853, R?=0.999 9, Zkit
JuFE 1.23~25.44 pg/mL. 58K, ZlnESH
JoR R P N B Y 2R 1 R R

235 MEEES KEWE TCD il iE i
(S1), % “2.4.17 TN EIGAMFNE, HLLHEFE 6
U dEEIEE, RS DS ERE. KW
R, HER., FERKER. KER. KR, K
. KB FREIETRAR ) RSD H 25108 0.23%-
0.34%- 0.11%- 0.26%- 0.23%- 0.41%- 0.45%- 0.13%.
1.97%, SEBERRMSFERER. KER. KH
KW, KiE & BRI ALK RSD E 551K
0.84%. 0.38%. 0.45%. 2.03%- 2.16%, RSD {&¥J
NT 3%, BN B R R AT
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23.6 FfaEtE%g U TCD kAR (S1), #
“2.4.17 WU EAGKAFNE, 4 AFE 0. 3. 64 9.

12, 15, 18+ 21, 24 h FEFEAHT, skt iE, 1t
HOD-EAACAR . RS R, HERR. MEK
S NN NN SN 1 NN & L 1]
AR RSD 1H 7518 0.40%- 0.75%- 0.36%- 0.28%-
0.45%- 0.39%. 0.48%-. 0.51%-. 1.92%, R
WA R R, KR, KR, K. K
F BRI RSD H 2 N 0.56% 0.22%-

0.83%- 1.12%- 1.59%, 45K PR IERTE 24 h
MR E T R 4T

237 EEMHEE U TCD HEAEFES (S 6147,
$242.4.37 WU N J7 - PAT & A0, L2417
TR i 2 e, e Eig R, TS g
B RSD H, Z53 D-¥a - R AR
FIEERH R KEM. HHER. KEER. KEH.

KB R R R 2200 RSD H2 58 0.26%.

1.20%-0.59%- 0.57%- 1.09%- 0.83%- 0.33%- 1.03%-
1.42%, SEEREMS FERER. KER. K
ORI K 2 T &40 20 RSD B 53 A
0.36%-~ 0.52%- 0.70%-. 0.52%- 0.23%, FHH1ZIX

WITVER AW A B R A

238 el EESR WO AR T ER
TCD HEHAEFESL (S 9 47, % “2.4.37 T F i
BRI s nteEy 1015 101 1
0.5 ) D-iE A RS WAERR. P25 K3,
KER. HHER. K¥EER. K¥EH. KRR
B, DL “24.07 TUF IS AR E, 0 f
WK, THE TCD (il il DA R
M. RAERR. HEREE. SR (2R, K
WL, KR K. KEEFED 1Pt
[R50 51 94.07%- 100.25%- 98.76%- 99.87%-
100.60%- 103.72%. 101.41%. 92.18. 99.84%, RSD
T 5H 2.61% 1.55%. 2.18%. 0.94%. 1.16%-
1.35%-+ 2.53%- 3.00%- 2.19%, it B -7 2 ke
[ 55 101.65%- 99.59%-. 105.42%. 101.24%.
103.24%, RSD fH4374 1.09%. 1.89%. 1.98%-
2.19%. 1.23%, FHITIERERE BRI .

239 FfEFER S ENE LEEESBTR B ER
15 #it TCD FEHERE S, 1% “2.4.37 TR ik &t
AV, BL“2.4.17 TN a2 (il e 5 R A
MR B, AR IR 4~6.

&4 TCD #tt, Kb, EfEEFRD D-EECH. BB, AERSE

Table 4 Content of D-amygdalin, cinnamaldehyde, cinnamic acid in TCD medicinal materials, decotion pieces and

benchmark samples

- D-EB/LH % T B % R %
Zitt Wh o EERS A o ERERER KIEAM O KWy BERM R BERER

SI 433 372 0.46 1.23 1.20 0.020 0.049 0.044 0.16 0.18 0.1
2 432 3.59 0.53 1.68 150 0.011 0.030 0.030 0.1 0.15 0.08
S3 410 3.62 0.54 1.88 150 0.021 0.092 0.086 0.14 0.13 0.13
S4 456 3.71 0.58 1.58 1.40 0.023 0.044 0.040 0.06 0.07 0.08
S5 265 252 0.40 225 170 0.032 0.036 0.036 0.1 0.12 0.09
S6 330 2.98 0.40 1.82 1.60 0.031 0.041 0.043 0.15 0.15 0.12
ST 345 2.90 0.46 1.47 130 0.025 0.069 0.058 0.17 0.18 0.13
S8 330 271 0.29 1.55 130 0.017 0.067 0.065 0.09 0.09 0.1
S9  3.07 3.15 0.47 1.82 150 0.022 0.058 0.059 0.09 0.08 0.1
SI0  2.84 2.93 037 2.01 1.60 0.019 0.043 0.045 0.10 0.09 0.08
SI1 320 3.01 0.43 1.81 1.40 0.026 0.051 0.048 0.1 0.10 0.1
S12 330 2.65 035 3.87 4.07 0.031 0.016 0.015 0.08 0.07 0.06
SI13 307 3.16 037 531 424 0.013 0.038 0.038 0.09 0.07 0.08
S14  3.89 3.72 0.57 3.36 3.02 0.024 0.025 0.024 0.06 0.06 0.06
SI5 214 2.02 0.48 2.92 223 0.014 0.011 0.010 0.06 0.07 0.05

XS 343+0.68 3.09+0.51 0.45+0.08 2.30+1.11 1.9741.00 0.02240.010 0.045+0.020 0.043+0.020 0.11£0.04 0.1110.04 0.0940.03
YR 2.14~4.56 2.02~3.72 0.29~0.58 1.23~5.31 1.20~4.24 0.011~-0.032 0.011~0.092 0.010~0.086 0.06~0.17 0.06~0.18 0.05~0.13
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Table S Content of glycyrrhetinic acid, free anthraquinone, total anthraquinone, bound anthraquinone in TCD medicinal

materials, decotion pieces and benchmark samples

e HER% s B AR/ % % G %
2t Wh RS AM Wh RS M Wh RS AM Wh SRR
st 227 2.15 0.60 0.55 0.80 0.23 2.08 2.30 0.53 1.53 1.50 0.30
2 293 2.60 0.77 0.24 0.50 0.22 1.96 1.80 0.49 1.72 1.30 0.27
$3 216 2.07 0.48 0.33 0.40 0.23 1.86 1.80 0.59 1.53 1.40 0.37
S4 205 2.22 0.56 0.84 0.81 0.24 2.96 2.90 0.50 2.12 2.09 0.26
S VA] 2.83 0.84 0.41 0.58 0.24 2.36 2.20 0.55 1.95 1.62 0.31
S6 3.5 3.13 1.04 0.42 0.68 0.23 1.95 1.90 0.50 1.53 1.22 0.27
ST 257 2.48 0.86 0.52 0.82 0.23 1.60 1.80 0.49 1.08 0.98 0.25
s§ 215 1.85 0.55 0.41 0.64 0.30 2.40 2.60 0.66 1.99 1.96 0.36
$9 250 2.50 0.72 0.36 0.62 0.20 1.64 1.60 0.54 1.28 0.98 0.34
S10 2.29 2.39 0.72 0.67 0.87 0.29 2.58 2.50 0.50 1.90 1.63 0.22
S 236 2.36 0.88 0.51 0.68 0.23 1.60 1.60 0.42 1.09 0.92 0.19
S12 3.05 3.05 0.70 0.69 0.66 0.27 2.30 2.30 0.59 1.61 1.64 0.32
SI13 2.09 2.09 0.67 0.23 0.38 0.20 2.10 2.00 0.53 1.87 1.62 0.34
S14 253 2.40 1.00 0.48 0.73 0.29 2.60 2.50 0.64 2.12 1.77 0.35
SI5 3.16 3.1 0.99 0.26 0.42 0.24 2.70 1.80 0.61 2.44 1.38 0.36

XtS 2561044 2.48+0.40 0.760.17 0.4610.18 0.6410.16 0.2410.03 2.1810.42 2.11+0.40 0.54%0.06 1.72+0.39 1.47£0.35 0.3020.06
W 2.05~3.50 1.85~3.13 0.48~1.04 0.23~0.84 0.38~0.87 0.20~0.30 1.60~2.96 1.60~2.90 0.42~0.66 1.08~2.44 0.92~2.09 0.19~0.37

&6 TCDZt. Kb EEERPIRIFEAEBE

Table 6 Transfer rate of index components in TCD medicinal materials, decotion pieces and benchmark samples

. HERERE % UHE Y R 200 EREEEBR % G RS %
s M-y Or-RRAEREE AN WOF-RREREE MR UOR-NEERER ZOM-TOR TR -RRERE
S 9476 34.82 146.05 16.01 110.50 12.99 97.84 11.37
S2 8846 36.17 208.33 22.79 91.90 14.19 75.62 10.88
S3 95.66 29.12 121.21 32.03 96.80 18.61 91.55 14.78
S4  108.00 29.17 97.00 16.60 98.10 9.66 98.53 6.97
S5 10345 39.90 141.46 2437 93.30 14.86 83.20 11.46
S6 8947 4.77 161.90 18.70 97.50 14.59 79.78 12.30
S7 9667 41.98 156.25 16.99 112.50 16.09 9115 15.33
S8 8571 3832 156.00 26.92 108.20 14.78 98.34 10.81
S9  100.00 3251 172.22 1830 97.60 19.03 76.63 19.48
S10 10435 39.79 128.95 19.43 97.10 11.80 85.74 7.73
11 100.00 46.21 13333 2131 100.00 16.45 84.40 12.86
12 100.00 26.79 96.00 23.56 100.00 14.91 10171 11.43
13 100.00 40.72 165.22 2647 95.20 13.59 86.63 10.57
S14  94.84 49.88 151.72 23.77 96.20 15.11 83.54 11.54
SIS 98.46 35.57 161.54 32.65 98.70 19.07 56.56 14.94

Xts 97.3246.11 37.58+6.50 146.48+28.86  22.66+525  99.57+6.06 15.05+2.60  86.08+11.56 12.16%3.09
Vi 85.71~104.35 26.79~49.88 96.00~208.33 16.01~32.65 91.90~112.50  9.66~19.07 56.56~101.71  6.97~19.48
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. D-w 5 AH 1% FE R /% PIRERR/ %
s M- O -ERHERESY MOy WO -RRMERES RS- BRSO RO - R HERE

S1 85.96 35.09 97.79 2.23 90.32 112.67 55.44
S2 83.08 39.44 89.52 0.98 101.26 132.24 51.61
S3 88.39 41.10 79.61 1.89 93.67 95.56 5591
S4 81.37 39.85 88.59 1.98 91.37 106.38 69.77
S5 95.16 46.54 75.67 2.67 99.70 108.93 64.51
S6 90.15 39.38 88.07 2.62 105.15 96.43 72.32
S7 84.08 4430 88.72 2.59 84.08 104.93 59.01
S8 81.92 31.49 83.89 1.74 96.92 97.04 68.37
S9 102.59 38.70 82.29 1.83 102.59 96.14 65.70
S10 103.48 37.78 79.61 1.69 103.48 89.45 65.14
S11 94.04 40.38 77.56 2.43 94.04 97.91 74.15
S12 88.22 34.52 105.09 0.96 96.21 88.18 69.94
S13 102.82 32.97 79.70 0.43 100.82 86.98 76.99
S14 95.64 40.69 89.89 1.04 95.64 96.74 70.31
S15 94.47 60.78 76.61 0.76 93.54 109.02 73.29
Xts 91.42+7.62 40.20+6.96 85.51+8.24 1.724+0.73 96.59+5.70 101.24+11.63 66.161+7.59
[ 81.37~103.48 31.49~60.78 75.67~105.09 0.43~2.67 84.08~103.48 86.98~132.24 51.61~76.99

15 it TCD FEAEFE S s A0 Hapele. W B, MU0 ias 00 HEpele. AR
B, HER. REEMR. SR, S8R (4 HER. FEER. QB 245 8RERED

AR = BB 0 S EED WRES N
0.29%~0.58%. 0.011%~0.032%. 0.05%~0.13%-
0.48%~1.04%. 0.20%~0.30%. 0.42%~0.66% -
0.19%~0.37%, FEbRALI> KB #AEHLIIE £30%
YO TRl PN, U B SRR S R 4 T2 A AR TAT .
B D-F A 1 k. BRI 6 fibik. PORERR
A5k, HERE 3 k. S5ERA 1 HItSE
A AE +30%3 0, eV LS.

e D-EAAFERIRAKP RS BN L-
A, BERIUN R, HhRmm, B
R T RAw R ES, FETHEN AT
R ZE RS, NI RS i DA &
o MRIEATH AT IR A R, R A R
MAHER S EZGMER. BRKERPWEL,
B2 R A RS, BARTE 0.7 em, AR
Y SRR 1) A A R R RN PR AR R 1) 5 R g o S3 L
UCH B RAR T HME £ 30% 6, W H B
T AH R & i SIS HIRE . A R AR b,
YO & RIS BTN BE, T RE S EOZRIRIEHERE &
KT FERIO,

P BN ST SR bR 540 75 25 -0 - B U b

9 81.37%~103.48%- 75.67%~105.09%. 84.08%~
105.15% CRKIFEREERR ). 86.98%~132.24% CH:FY
WS ) . 85.71%~108.00%. 96.00%~208.33%-
91.90%~112.50%- 56.56%~101.71%, ¥R ELE
HIMEE30%IE N, BRIKT ke B e R 45 4 JE R
SR ERS KA 85% A, R IR T 90%, it
BHZM ) 2 880E, Fbn 3 B 78R .

T 7 T A B 1 S S R B R R, TR
FEE RT3 s i i o & & 07); Ui o B i 7
I 100%,  HH IEHE I K 28 7 A o) ot R v O 2 R
TESE, EXHKARSE T S S R KN
TiE S RS, 15 SEIRAERE A8 AR B R - SR A
T EERS R N 31.49%~60.78%. 0.43%~2.67%-
51.61% ~ 76.99% « 26.79% ~ 49.88% . 16.01% ~
32.65%- 9.66%~19.07%-+ 6.97%~19.48%, FEIER
BEAL,  KER 7 HEIRAR AR B & S ITE S E £ 30% LA
P (=1 A M | B = i P W
AAF . SHLEER IS, 1 HEH R, 2 Hhli 25 B
1 AR, 2 Hhes & RN R I E +
30% G I, BRI R M, BRI
KNG Gy et B B RO 2, FIR S5 iR
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FEUERE SR A2 & T 2Rk E R, #ilFE
NP N S Sl W2 R 2 Y (=Y I

PR R R =P TR RR L2 R A U 2
bR

T - R R R = SRR MR P AR R i X O
YRR T AR PR R0 B XA BB AR
24 HERNERMEERRSH

P “2.17 TR £ ]S 15 it TCD ARt Rl
TR BBR 25K F bR UE R, S 2 25 mL T-7%
RO, KBZET, BT 240 )5, BETESF
FEE R, FRERE, THHEAR &K TCD &tk
FEMFIRBRZG T B, R IE 7. ] WL 15 #E

TCD FEHERE S I H B FN 19.55%~22.92%, it H
B RN 21.39%~25.98%, H B REFEF N 80.98%~
99.34%, FEALERIE +10%JEH A, 2 Tk
Sy AIRR eI B ERE S . KT, HEREHER
bR A, 20 a2 68%, STRAUEIE AL
HERE SRR T 5 RO — 8, SEHERE b R Z R
SR RER E KB B,

S HY B 2 = R T b v LA A AR CIURE A AR X
YO )

R 3 = SRR AP X BRI A5/ 42 7 1
5 )

H B ZR R R 8 = SR R AL B

®7 TCD EEHAEER
Table 7 Extract rate of TCD benchmark samples

e i E R/ % TCD H T %/% HER
JERA= 25 N HEE TR Hit SBR HBR%
S1 17.81 13.10 32.11 28.15 3.22 21.39 21.12 98.72
S2 18.34 6.89 44.19 32.05 3.09 25.39 21.05 82.89
S3 17.98 1433 33.07 25.88 4.01 21.72 21.58 99.34
S4 2244 15.05 30.13 31.99 3.20 22.11 21.41 96.84
S5 17.67 12.22 40.16 36.14 2.10 25.41 2237 88.03
S6 18.77 18.50 34.15 44.11 2.10 25.89 22.10 85.35
S7 16.58 10.55 35.56 33.09 2.90 2291 21.35 93.19
S8 2035 16.23 30.12 31.95 4.44 22.38 21.84 97.58
S9 16.03 11.00 37.05 24.18 3.72 22.01 20.98 95.33
SI0 2039 18.52 3231 30.76 2.65 23.05 2292 99.42
SI1 1733 1528 40.86 34.99 2.11 25.98 21.66 83.38
S12 13.76 10.04 31.46 45.12 3.20 23.32 20.00 85.77
SI13 12.88 9.52 36.80 27.93 2.88 21.89 20.70 94.55
S14 1536 8.99 37.43 35.44 2.94 23.64 19.93 84.32
S15 15.77 11.47 35.41 39.60 2.82 24.15 19.55 80.98
XS 17434253 12784347 35394412 3343+6.08 3.03+0.67 23424160 2124+093 91.0546.82
JiF  12.88~22.44 6.89~18.52 30.13~44.19 25.88~45.12 2.10~4.44 2139~2598 19.55~22.92 80.98~99.34
3 g PR LR AR 220~260 nm - A g U LB B R, i

3.1 BiEEGS

R IR R, R IS5 R 2 S
PEFBUR K Z RO, SRR — K R
B MER, ARSI EEE S, 52l
ZROT S ERINIE, ELEEHRIEL . WA,
B MR ERFEZOTREER T, EHFE2HEKY)
ik, @I TCD $RSUEE T k. ARSEHRA
PDA Kl 2$4E 190~400 nm #4742 K44, 4558

NAEE R, RALIEEER, (AR, WHEREG
WHETE 290 nm A BRI, ZREHRE, R 220,
260+ 290 nm {ENRTIEK, FER IR H AT 9%
K#e.

S LA TR T2 R B NKET, FEEU 255008
o1 2 AR R SY, A Sl VAR %6 EAS [R] LA
K5 R, LAR SRS m g T A SRR R
R HERNIENR, 256 9 P& Sl e 45 AR
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FERREUA T, B IESE 70% F I AIRBUET . Wsh
MRS WL T FEE-K. LK. FEE-BERK
W FEE-HRRAKE . OISR KRR, 45
SR WAE AR R 25 1F N H B -0. 2% T IR 7K VA TAE
WEUETE . 73 B B R U S0 T HAR R B A .
Gb, AL ERAFRERME (0.2, 03, 04
mL/min). AFEFE (35, 38, 40 ‘C). ASEEEFE
& (1. 2. 3 pl) X eaufigrsem, AR s
TR PR AR (s s B E IR, R
KT 2 pL B REGE & FIR . LR R
Bl e R B 8 AR %8, 24K A Waters Cortecs T3
R, R B4 HI7E 0.3 mL/min, FiE A 38 C,
BEFEEON 1 pl B, S akid o B RUR B, 1§ A
f, BN R .

3.2 IEFRRRSTHORRRE

CHTARER B 44 J7 TR 24 52 7 1) 700470 ol = v ) R i
PORELR (IESR B AR 48 H 40 842 05 BRI b 2
A AR IG VR, A2 42 T W i L ERTE 7T 4
R A . P0G, A5 R A UPLC-Q-Exactive
Orbitrap MS, BT EMM—%. ik, 456
Xof T BT AR SE 7725, AN TCD BEHERE f e 4
80 Pt Rl sy, FHABEERSE 23 AN R AR
22 AHLRZE 8 AN Wi 9 AN BRI 9 A4S, K
HEEAAN, FEE 24, Hib 34, By
T TR B, BF AT 4 SR AT 2 BT TCD HI4E 22 0o
fEI8, NIRNB T2 BAE F S 25 38000 I L it e A3t
T B -

PUARZ B 22 R R W, kA 3 B RO
BREREHAME R LR Bushiko
FEREAL . DU IR T 4Efb . PUicr4itl . Fpe iy,
PR AT 28 SRR RO, R i 2 R R 2 A
S EH ERRRT DIRAER, A BRI
TR S ST LR DIREKR0, S
WE A $0] P-p38MAPK. P-ERK1/2 & [ ik S2Hi 4l
I AF A FHRY . B R A B . Bl
i RITSEER, HERBENEAYIR . RV,
PUBH DU S 2 Fh 2 BAE O, H B A =52
R CHHER) MR CHEFD NFEEEER
gy, BHHEREAVURTE. JiR. PR, JiElk.
Ut PRI AT RS 2 M2 e e, HEF
W FEEPUHIAL PRAF. MRS 2 HEYE, FEXS
OO ILER I B A BT (3R T 1R 22,

LEE AR BB FIE Y 5 TCD I

RIS, 25 (R EZIH) 2020 Rk
=7 K3, HERL. HRESENEER, HESER
s MR, HEAAESZEER RS E RN E
Biabr, BORFESCF. WA, SEE. 4
HEEL. WER. HREE. HERIERNSENEE
B, 5T PR TCD P 3 fEft vk a) i — 8k A &
BSHEME, AR TEH LR R,
33 MELERS2EZZEST

15 It TCD FEUERE S UPLC F5 403 AHBUEE 7
0.937~0.998, FLULHL 26 NMearEELAIE, H4
J7 BT R 90%LA b, B ik I SRR T KA H
B, WERALELT 23, HTICRERH AL
BRE, WNFAZEEHE, R iEzR
PEAK, BRI 15 7% TCD JEUERE b B R RS
DN, WOHBLEE SR T 0.90; & Bl E e HLP)
BhR R BEBCN AT RAE TCD &K L2415
B, e R EoR 15 it TCD wh DA 4. kK
B, PURERR. HHERR. WM. M. 4568
B 1 BT ME 2 BN 0.45%. 1.97% 0.09%-
0.76%-+ 0.24%-. 0.54%-. 0.30%; R FHMEN
40.20%- 1.72%- 66.16%- 37.58%- 22.66%- 12.16%-
15.05%, Bt e AL R AN AR e, AR TRbRR o
NI BIFEHERE i AR SR RO — 8, O &
i, BAREE RS RO, DMK A - HERE IR bR iR
Iy RS R NAE YA £ 30% P AT EhRUE, 15 HEFEE
FE e fe R B ARAEVE RN, AN 1 it D-w 2, 8
HORE S 1 b H 5L . 2 Hbiy S AR L 1 s R
2 fL4h A BB HYa Bl . o D-77 A RRE iy i
ZHIE RO, B A AAE D Y
AL B2 PR A, BBV, RELL D-wA
CH A, MAEREA S, S8R,
FruE Sk, BB AR, SR, Y
RENEFYE, BORTR LSS CE ST D-aE
o HEEEE TR, BAMKESERS
;o =R,

RELBERO SIS ERNEASEE, 468
B R b, AR A AR S AR
R =5 RRARSTE T, 456 0B 2 K fif. A
W ST I 73 A e KRS S P BEUER S i 35 1 5 b
BERSE, MERBEGERSE, SAERIEN
BT EESSy, FREA—eFEsEE, 02
R EFATE . O TR R BB R R 100%,
D R OK 38 25 M TR M 2 A 45 A R K A 9 T
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BT, FEMERE AL A R A2 TR, IR
B OB R B R T A T R e A A
HLEEESRPUN (5800, 0 i 2 BRI AR g, 7
BT R, B R ERE i B R S
AL TR

T R RS T AR A R BN
2%, WWEERAL, EENA TR A R
R —PERRERE, AL & T2 RIAR € EAT
EIUNE, A REORER TR 5 SRR ) — Bk

KT SR ES & Z AR bRl > & I E 2 H AT
e “ RS, SUREL “ R R
Jr R s B AT RO . AT FUE F KR bR
oy R g TS Ml A TR, SEHERE i
(1 B A A28 R T TCD 1 77 ¥ o Ak o
IR IRV R IR BAT S5 KA, RN 255 )5
TR T HERE b A 2 o #EAT 73 B, 9 TCD
IZGEE 245 RO FU B E M Bl H SRR A SR
HEP BN —, REAE, HURZHE7
EANF RO R S S HEWE T

RBAR AN FAREEAGA R
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