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Abstract: Objective To study the law of quality value transmitting of Artemisiae Scopariae Herba (ASH) standard decoction.
Methods Fifteen batches of ASH standard decoction were prepared. Fingerprints of these 15 batches standard decoction and its raw
pieces were determined by HPLC, the control fingerprints were established, the common peaks were calibrated and the similarity was
evaluated. Components of common peaks were identified by Q-TOF/MS and the contents of components confirmed by reference
substance were determined. The common peaks transfer number, peak area ratio, index components transfer rate and extraction rate

were used to analyze the quality value transfer rule of standard decoction. Results The similarity of fingerprints of ASH and its
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standard decoction were greater than 0.9, 16 and 15 common peaks were calibrated respectively, and the transfer rate of the common
peaks number was 93.75%. Thirteen components of the common peaks were confirmed by reference substance, including
1-caffeoylquinic acid, neochlorogenic acid, chlorogenic acid, caffeic acid, cryptochlorogenic acid, p-hydroxyacetophenone,
1,3-dicaffeoylquinic acid, rutin, hyperoside, isoquercetin, 3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid, 4,5-dicaffeoylquinic
acid. Caffeoylquinic acid glucoside and a di-C-glycoside named apigenin 6,8-di-C-f3-D-glucoside were first detected in ASH. The ratio
of the common peaks area of ASH standard decoction to that of ASH raw pieces showed a good positive linear relationship with the
components transfer rate. The average transfer rates of neochlorogenic acid, cryptochlorogenic acid, 1,3-dicaffeoylquinic acid and
3,4-dicaffeoylquinic acid were more than 100%, while the average transfer rates of chlorogenic acid and 3,5-dicafteoylquinic acid were
only 47.59% and 22.33% respectively, suggesting that the organic acid components may be transformed into each other during the
preparation of standard decoction, and part of chlorogenic acid may be transformed into cryptochlorogenic acid and neochlorogenic
acid; 3,5-dicaffeoylquinic acid may be partially converted into 1,3-dicaffeoylquinic acid and 3,4-dicaffeoylquinic acid. The average
transfer rates of rutin and hyperoside were 31.36% and 28.36%, respectively, and that of other components were between 50% and
70%. The average extraction rate of standard decoction was 19.76%. Conclusion The laws of quality value transmitting of ASH
standard decoction revealed in this study laid a foundation for the establishment of the material reference of ASH formula granules and
the classic prescriptions containing ASH.

Key words: Artemisiae Scopariae Herba; standard decoction; material reference; quality value transmitting; fingerprint; transfer rate;

extraction rate; neochlorogenic acid; cryptochlorogenic acid; 1,3-dicaffeoylquinic acid; 3,4-dicaffeoylquinic acid; chlorogenic acid;

3,5-dicaffeoylquinic acid
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Table 1 Information of ASH
RS || A= A | A=Al
YP1 171208 R B 2R A IR AT
YP2 2017091402 {L75 ERIRTT LR H R A F
YP3 1712176 LG 22 T S E 245 G PR 2 H)
YP4 171201 WP 2R AT A H R A
YP5 17051814 (VG 2B AR LA F A IR A E]
YP6 20171201 ik FALHLAZGL A R A )
YP7 170921 BEPE VLA A 25O H R A
YP8 180109 TLo5 B = rh 2 G IR A A
YP9 17110102 g 45 4H Hi it 245 [ A7 PR 7]
YP10 151110 TR Pl =R 2O AR A
YP11 21118001  Jadk A= O 25 H BR A F)
YP12 180302 WP 2R AR A H R AR
YP13 180306 TR LLPEIL 20O A BR A )
YP14 170501 L 7R RS 24 R 1 2GR b 25 A R A )
YP15 180308 R Pl =R 2O AR A
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g 4.98 mg. 3,5- “MIMEREZE T /R 12.07 mg, 73l E
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P ity £ AN FR IR 2 T it £ #% 0.6 mL, MIAIERR
fifi & 0.75 mL, 7 T f##57K 0.8 mL, 1-Wnmkit=E
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TR 1.5 mL, & 20 mL B+, I 50% F %
B, A, Bos e S e FTR A X B AR
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Fig. 1 HPLC fingerprint of ASH raw pieces (YP1—YP15), ASH standard decoction (TJ1—TJ15) and their reference
fingerprint (YPR, TJR)

®2 BEFRIRRFRAEA TS EIE £ BIER) RRT (X £5)
Table 2 RRT of fingerprint common peaks of ASH raw pieces and ASH standard decoction (X *5)
i 2 RRT e RRT i 2 RRT
(V03] britEZ 7 (%1 brRiEZ 7 PR brHEZ 7

1 0.461£0.002  0.453%0.003 7 1.4524£0.009  1.420%0.002 13 2.224+0.029  2.212£0.004
2 0.592+0.001  0.584+0.001 8 1.680+£0.016  1.682%0.002 14 2.241£0.027  2.233£0.005
3 0.838+£0.003  0.839+0.001 9 1.740£0.017  1.733£0.002 15 2.275+£0.027  2.268%0.005
4 1.000£0.000  1.000£0.000 10 2.034£0.023  2.039£0.004 16 2.384+0.029  2.380%0.005
5 1.129£0.003 11 2.055+0.023  2.058%0.004

6 1.187£0.002  1.174%0.001 12 2.086+0.024  2.089+0.004

2 1 NFPERE T C3sHeO3 (2X90). BEESFHI) 2
AMFER % C3HeO3 F1 C4HsO4 (904120
i, 8 U ) A AR A S 3 -6,8-C- A A BE
M B R 4 T BN R o B IR AR A

BRSO A3 F . m/z 593.155 3. 503.120 9.
473.110 1. 413.092 7. 383.078 4, A NEHE T
M—H] « BEEFrRr 1 AFERER XA
C3HeO3 (90). BFEFHET 1 ANFESEM 2 A 4351
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Table 3 Ratio of common peaks area of ASH standard decoction to that of ASH raw pieces

TI/YP AT AR LEAE /%

EERE 3| 2 g3 g4 e Vg7 UE8  UE9 W10 W11 MEI12 UE13 U 14 WE1S 16
1 94.24 259.52 48.55 46.66 271.55 60.10 118.42 242.23 28.31 21.89 46.81 89.90 251.56 23.80 67.01
2 40.33 9241 9228 30.10 135.77 4825 49.27 88.69 17.94 15.64 3297  9.17 141.63 13.38 54.41
3 88.82 182.01 48.34 53.53 188.06 71.94 101.34 212.46 34.45 29.00 55.66 49.42 199.77 26.68 6548
4 7525 166.69 113.64 36.70 234.88 61.81 91.74 296.67 15.60 18.37 39.63 2491 214.17 1346 55.77
5 10836 275.19 97.59 60.52 508.98 90.82 103.84 351.97 33.44 30.62 70.18 15225 34723 27.66 91.37
6 46.36 117.41 34.12 29.27 142.28 4490 111.67 510.41 20.52 29.67 56.62 57.09 83.84 9.89 32.58
7 64.74 10290 87.89 32.81 138.75 70.55 69.83 202.50 17.90 16.61 3270 21.86 137.42 1191 43.10
8 95.58 17824 72.24 57.36 205.69 69.45 8551 187.38 38.99 40.19 59.39 101.62 170.38 33.86 80.11
9 65.48 151.19 116.60 35.58 178.56 76.36 86.88 416.94 16.98 16.54 28.65 58.18 108.63 14.08 38.91
10 95.95 199.87 109.19 60.83 262.66 76.78 73.38 292.13 33.00 36.54 57.26 97.52 239.99 32.84 76.17
11 63.62 130.15 98.48 35.17 136.49 5588 83.89 472.12 22.11 19.89 33.71 4624 82.83 13.35 4222
12 128.07 207.86 96.45 65.19 239.00 87.53 137.75 370.08 63.54 54.57 157.69 80.75 449.54 32.41 117.13
I3 51.15 84.38 4329 2590 171.39 37.64 39.53 403.35 16.84 1624 36.53 92.42 79.00 9.89 46.59
14 54.53 32540 32.11 36.03 254.76 57.00 78.24 383.10 18.64 27.44 67.85 6428 193.97 16.65 129.49
15  105.07 143.15 70.83 62.06 256.88 85.98 72.80 149.16 24.11 30.80 68.47 51.39 163.50 2547 68.29

By 7850 17442 77.44 4451 22171 6633  86.94 305.28 26.83 26.93 5628 66.47 190.90 2035 67.24

R4 BEFRIR R FARAEATIE S EE R B ITN R
Table 4 Similarity evaluation results of fingerprint of ASH

raw pieces and ASH standard decoction

(/O HHABLEE bRitEZ 7 FHABLSEE
YP1 0.969 TJ1 0.990
YP2 0.981 TJ2 0.971
YP3 0.976 TJ3 0.980
YP4 0.984 TJ4 0.968
YP5 0.981 TJS 0.983
YP6 0.973 TJ6 0.924
YP7 0.991 TJ7 0.984
YPS8 0.992 TJ8 0.981
YP9 0.980 TJ9 0.973
YP10 0.994 TJ10 0.971
YPI11 0.984 TJ11 0.996
YP12 0.958 TJ12 0.945
YP13 0.968 TJ13 0.994
YP14 0.938 TJ14 0.992
YP15 0.919 TJ15 0.973

KT LSS, I 13 52 MY R-3-0-5,
200,

2.2.9 fRgUEREEAEAAE ST BRI FR S i
16 M ILHE AR 5 SIEAME) 15 AME S B HEZ ),

IHWEANBAL L FRN 93.75%. % 2 HFTH RRT )
RSD £ KN 1.30%, $&7~ &R AR FbR e 77
T SUE B S A I 1 RRT 78 5 AR /N s B8 A
i 2 40 RRT HARMIME (B4 1541, SIS 5
%45 SR SPSS Statistics 20 Gt it # k4T AL
MEEAR ¢ K056, 45588 t=2.361, P=0.33>0.05,
FKWE W ZE R gt 228 S B Fds ki 77
TR O EIE A LA I ) RRT JEA—3, i g% &
g AR AP A AR SR S50 AH IR RRT (1)
RN FE— . Rk, MoEMEAE ST, B
TR OF B o 2 e A R S S AR S R A 3 B T bR
RIP

B “2.1.17 ~ “2.1.37 Taf %0, ks
Fr B R S A R SO, H AR g
MEHERERESN 30 uL, [Hith, FeguEigita igm
FE T — e R IR B L. B3R 3 Al AL, P
BT R ELAE /NN 15 50 (3,5- —ninmEREZE T
), fH 2035%:;: 10 S (FT). 11 SIE (&
Z2RETE) 43N 26.83%- 26.93%, 4 1§ (LEFR)
N 44.51%; 4 DML I AR P R 100%,
B9 S0g (13- ZIHEBEZE TR) N 305.28%,
HIHN 6 Sl (REER) 221.71%. 14 SUE
(3,4- - WIHEREZE TR ) 190.90%. 2 SI% CHr 4t JF L)
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YP|

T

RS

0 10 20

t/min
2 BEFRIRE (YP). FREZF (T)) KEEMESE RS) RBFRE GiBFER)
Fig. 2 TIC of ASH raw pieces (YP), ASH standard decoction (TJ) and mixed reference substances (RS) (negative ion mode)

x5 BERRIRRRAREATIIELEIELFIE Q-TOF/MS £ ELHR
Table 5 Q-TOF/MS identification results of common peaks in ASH raw pieces and ASH standard decoction fingerprints
M—H] W PRt 7 \
IS m/min 4T S [M—H] S RZE M H]] 9B RZE RL/EX S AR V/VUES
(X107 (X107%)

1 13.525 CisHisOo 353.0878  353.088 5 2.0 353.089 0 3.4 1-DNHEREZE R EEpINES

2 16.933 CisHisO9 353.0878  353.088 5 2.0 353.088 9 3.1 SRR EEpINES

3 22.909 C»HasO14 5151406  515.140 9 0.5 515.142 4 3.4 MR TRE AR E  AIRE

4 27.281 CisHisO9 353.0878  353.088 6 22 353.089 3 1.2 SRR EEpINES

5 30.533 CoHsOs 179.0350  179.0358 4.6 IAMPHE R EEpINES

6 32.916 CiHisO9 353.0878  353.088 3 1.4 353.089 4 45 RREGRR EEpINES

7 39.703 CsHsO2  135.0452  135.0457 4.0 135.045 9 55  WRERZM HoAth 2k

8 45.515 C7H30015 593.1512  593.153 5 3.9 593.1513 02 FFEE-68-C-_HERH W%

9 46.316 CasH24O12 515.1195 515120 1 12 515.1218 45 13- UmHEREE TR AHIRAE
10 55.161 C27H30016 609.146 1  609.147 5 2.3 609.147 0 1.5 AT EUTES
11 55.657 C2iH20012 463.0882  463.089 0 1.7 463.090 2 43 LRkt EUTES
12 56.590 C2iH20012 463.0882  463.089 6 3.0 463.090 3 45 MR EUTES
13 61.037 C21H20011 477.0933  477.093 9 1.4 477.093 9 L4 Wil E-3-0-BERH EUES
14 61.495 CsH24O12 515.1195  515.1220 4.9 515.1219 47 34-ZUMHEREEE TR RN ES
15 61.913 CasH24O12 515.1195  515.1212 3.3 515.1219 47 3,5-ZUMHEREEE TR LRI ES
16 64.996 CasH24O012 515.1195  515.1215 3.9 515.1212 3.3 4,5- MR R LRI ES

174.42%, HRILA ISR LLIE L 50%~90%.
23 BN EENERENELREBRESHN
231 BiEKM XREIR AN 2T S48k
SR FEAR I K 254 nm, SRR, BEtERR . B
SERTR . MRS 1-DMEEREZE TR 13- k2
TR 3,4-ZINHESEEE TR 3,5-IESEEE TR

4,5- ZUmE 2 T R AT I P K 324 nm,  H A [
“22.17 Tl A NRIE RO bRdES R IR G
Xof ol et P L 3

232 LKMERFREL SRS 2 e R
EXF IR RFIETR S 10 pl, & 8lsE FR-S % R
i TAEW 104 20 30, 40 pL BEREME, DLW A
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YP 254 nm 115 324 nm |
|4
16 16
1 |{2 l 1 1 l
2 56 7 9 100 1 | 2 56 9 o2 14
TJ 14
U\lf 4 L B )
14 14|
1 2 6 9 2 1 2 6 9 1
_l ________________ S 10,7, || e 02 |
RS 4 15 4 [15
no|
| 16 | 11 14 16
L b2 lss 7 9 02M T L2 56 s wp
0 10 20 30 40 50 60 10 20 30 40 50 60

1-1-MNEEBEE R 2-Br SRR 4-8RR S-WIER  6-BREGEIR 7RI ZE 8-1,3-TIEEEEE TR 9T 10-24MH  11-7
W F 13-34- iR ZE TR 14-3,5- UNMEBEZE TR 15-4,5- WNHEREE TR

1-1-caffeoylquinic acid 2-neochlorogenic acid 4-chlorogenic acid 5-caffeic acid 6-cryptochlorogenic acid 7-p-hydroxyacetophenone 8-

1,3-dicaffeoylquinic acid 9-rutin 10-hyperoside

4,5-dicaffeoylquinic acid

11-isoquercetin

13-3,4-dicaffeoylquinic acid 14-3,5-dicaffeoylquinic acid 15-

3 BERIRA (YP). #RESF (TI) REEXERMS (RS) A HPLC &iLE
Fig.3 Chromatograms of ASH raw pieces (YP), ASH standard decoction (TJ) and mixed reference substances (RS)

(Y MR QO FEATEIEAE, 1513 Nsri
[T RS ETE R, 4l 1-IiEE 2 T IR Y=
2727992 X—19 951, r=0.999 9, £&PEVEME 11.16~
446.4 ng; FEEJERR Y=2 596 569 X—8 979, r=
0.999 8, &1 VEH] 5.15~206 ng; £k R R Y=3 082 489
X—85406,r=0.999 9, Z VL5 F 40.08~1 603.2 ng;
IEERZ Y=15 185 155 X—8 600, »=0.999 7, £&14:7u
1.901 25~76.05 ng; [R4JFIR Y=2 550 317 X—
10 641, r=0.999 9, ZVEJEMHE 6.108~244.32 ng;
HHEFEIR W Y=2 964 041 X—8 403, r=0.999 0,
RMEVEE 3.048~121.92 ng: 1,3- MNHEREZE 52 R
Y=2 984 967 X—10 539, r=0.999 6, £ItiEH
3.727 5~149.1 ng; 71 Y=1 762 687 X—1 495,
r=0.999 4, LTI 1.01~40.4 ng; & 2HAF Y=
2247955 X—1710, r=0.9998, ZkitiEHl 1.108~
4432 ng; SEMRTE Y=2 179 328 X—4 643, r=
0.999 7, ZtEul 2.71~108.4 ng; 3,4- - WiHEREES
T Y=1 895 746 X—8 116, r=0.999 7, £kt {5 [H
4.98~199.2 ng; 3,5-—WNHEMEZE TR Y=2 151 237
X—34458, r=0.999 9, LM 24.14~965.6 ng;
4,5- " IHEREZE TR Y=2 196 013 X—18 686, r=
0.999 8, ZkMEuH 13.2~528 ng.

233 REEERL ol EIE S E HRE
ST AR 10 pL, JES: 6 EtFENE, d3xt
BRER O P57 Skt FMEE 254 nm

Je 1-DONEREZE TR . BTZRIAER . SRJEFR . WINMERR

PRk BRIR . 1,3- MR ZE TR . 3,4- —IHEREZE T
B2, 3,5- WHEEREZE TR 4,5- HEREZE T 324 nm
NI AR ME, THE RSD, 45353 0N 3.46%.
3.29%-2.66%- 0.98%-0.59%- 1.03%- 0.48%- 1.92%
1.25%-+ 0.63%- 1.26%. 1.42%. 1.37%, FH{LL
5 B R UF

234 FREtERIE FRE “2.2.47 TURMER 2544
324 nm (G, % “2.2.37 TR 5 kic s FRum kR
AN 12 A ECO T AR B, THE RSD, 45
I3 4.37%12.67% 3.42% 3.64%+3.00%- 3.59%-
2.39%-+ 2.67%- 2.95%- 3.67%- 2.82%. 3.10%, #
WAL S P VRAE 36 h NARDE

235 EEMERK  HRE “2.2.57 TR IMER 254,
324 nm ARER, [A] “2.2.47 TLE S R W T A
Mo E, RANEETTRE T 6 IINE B By 1~
BIFR A BULH RSD, Z5 53 12 DRIP4 i &
I3 %093 514 0.050.0.008.0.025.0.027.0.171.0.175.
0.833. 0.226. 0.078. 0.194. 0.504. 0.287 mg/mL,
RSD 7354 2.31%- 4.02%- 3.32%- 2.31%- 1.77%-
1.71%- 1.11%- 1.54%- 1.57%- 3.30%- 2.22%- 2.43%,
e WIRE S AL B 7V 1 B A IR

2.3.6  fIAEEIRRIRLS R RN SN TI1 B
MbritEizssl 6 4y, &3 0.25 mL, & 25 mL 2,
FARE AR BIRE B AN “2.1.5” TN ECHI A 1-njnde
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Pk 25 T FR i 25 250 uL~ BT 4% JEURR it 47 200 pL.
SRR & 55 uL PRSI ERGE & 180 pL. X
FRIETE ARG 170 L 13- 0nEmESs T B ik
350 uL AT AERRTR 15 pL. 2Bk % AT
55 uL. TR A AT 125 pL 3,4- BnmERL 2S5
FRAE AW 160 pl. 3,5- WMEREZS 7Btk 47 180
uL 4,5- RG2S T ER i VR 95 ul, N 50% F i
E24mL A, 1% “2.1.27 TR 7 RANR S5
Wi, RIS IEL 30 pL JEREINE IFFE L 12
AN BUINFE TSR K L RSD, 45 P34 (Rl R 4y
W14 103.34%- 97.58%- 104.87%- 94.99%. 97.37%
100.45% 98.44%. 95.01%. 97.82%-. 103.44%.
101.96%-+ 103.18%, RSD 4374 3.47%+ 3.00%-
1.96%-4.39%- 2.87%- 1.32%- 1.94%.2.81%- 1.80%-
3.18%. 4.17%. 2.21%.
237 MEREENE. BRETE LN R
“2.1.67 TR K] YP1~YP15. TI1~TJ15 [ 254,
324 nm B ERE, [[A “2.2.47 WAL & R I T AR
FE, ANEATTRETH RS SRS RS &
ZERWE T, 8.

B R R R =w/(WvM), Ho,
w RAFRIEZ I B )i R 7 40 (mg/mL), v R
IVRHEZFIARL (mL), W RoRsbrdEmiA 245

(g/mL), M FRUP B R ES 2 (mg/g)-.
TR RRY, VPR ERARN ) 3,5- 0kt
TR, L 22.33%:; P T &2 Bk N 31.36%-
28.36%, LEIRIRN 47.59%; 4 Do 5RE i
it 100%, fm FIHTER RN 241.58%, HIR5H1A
B2 R 209.09%. 1,3- ZWNrEREZS T B2 191.10%.
3,4- ZWMMEREZE TR 162.61%; R HEM R
BITE 50%~70%. 12 NIRRT E “ R
AIERZ VG IE NI 3 £i5 SD (¥ +3s) (5
B 70%~130%)” HIERBI, 53 ILEE 9.

bk 0 5% 3 Bl RO, Mo #5F R ShriE
R R FHOCIAT Wi T AR LU A — 2,
S 12 S CIEERZRR AN 1815 SARHEZ I
R R FNA N AL A WAL LLAE R A SPSS Statistics
20 Gt AT AR A O, SR (R 10D
R, B9 FUg 13-k ZE TR (Pearson AHK
ZHH 1.336, P=0.221>0.05) 4b, HARHERE
] Pearson < & %035 =0.8, P {H35=0.000<<0.01,
SR bR #EZ ) 5 O S I AR OB A o e 78 2
EUBIFMIERELRR.
2.4 FREDFIL B EEN R

U 15 A RS 7% 50 mL, B O E R
HBMZERIF, KBZET, 105 CHRAFTHEERE

£7 BBRRER BRSO SENES

Table 7 Results of determination of 13 components in ASH raw pieces

JRESE/(mgg™")

.
Z;’f VIR B e TS TRIE L3 Gt SR 34 35—t 45—
BER ER B KW BT B N BETR BETR METR
YP1 1.162 0.247 7907 0.232 0.379 0.381 0.157 0.119 0.533 0.261 0.472 9.043 2.073
YP2 1.075 0305 6.373 0.183 0.456 0.806 0.357 0.099 0.262 0.108 0.590 8.600 2.559
YP3 0.889 0.280 4.866 0.182 0.447 0.499 0.142 0.073 0.287 0.147 0.487 6.792 2.534
YP4 0.574 0.165 5.040 0.084 0.290 0.231 0.083 0.127 0.281 0.121 0.361 6.158 1.280
YP5 1.008 0.176 6965 0.108 0.266 0.370 0.081 0.114 0.586 0.238 0.365 7.436 1.364
YP6 0913 0.175 4.454 0.201 0.287 0.148 0.093 0.059 0.146 0.100 0.382 7.102 1.579
YP7 0.823 0.236 5.927 0.096 0.390 0.498 0.157 0.084 0.272 0.111 0.486 8.339 2.062
YP8 0997 0.283 7.035 0.208 0.441 0.329 0.177 0.092 0.403 0.259 0.638 7.806 2.316
YP9 0907 0.279 5.518 0.181 0.437 0.331 0.117 0.108 0.371 0.173 0.746 9.558 2.854
YP10O 0916 0.281 6.993 0.233 0.407 0.359 0.148 0.123 0.527 0.340 0.553 9.290 2.681
YPI11 0.796 0.321 6.961 0.083 0.516 0.259 0.103 0.101 0.217 0.107 0.790 12.182 2.738
YP12 0.842 0.286 6.706 0.103 0.512 0.313 0.176 0.102 0.332 0.135 0.418 8.204 2.276
YP13 1.187 0.326 10.803 0.093 0.516 0.430 0.133 0.215 0.767 0.244 0.937 16.922 2412
YP14 1408 0.205 9.125 0.098 0.302 0.193 0.163 0.110 0.638 0.207 0.379 8.561 1.028
YP15 0.860 0.295 4914 0.187 0.427 0.692 0.423 0.081 0.200 0.102 0.494 7.104 2.634
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x8 BERREZTIF 13 MRS ENESER
Table 8 Results of determination of 13 components in ASH standard decoction

iR FE /(mg-mL ")

i 1-neelt Bk Fagk xPEEE 13-k w22 Gt 3.4-=0meE 3,5-=nmE 4,5-—ane
s 25 B i % ERIREL UM B VA 75 B i Ik e 25 B i 25 B i 2 2 i

ETR JRR AR ROE B TR B ORE BETR BETR O METR
TJ1 0.167 0.170 0.817 — 0.221 0.048 0.078 0.008 0.024 0.027  0.190 0.491 0.281
TJ2 0.086 0.094 0.436 — 0.126 0.081 0.059  0.005 0.009 0.010  0.171 0.265 0.293
TI3 0.125  0.130 0.555 — 0.165 0.074 0.050  0.006 0.018 0.018 0.181 0.401 0.344
TJ4 0.073  0.093 0.408 — 0.122 0.030 0.036  0.005 0.011 0.012  0.103 0.191 0.154
TJ5 0.174 0.180 0.912 0.040 0.234 0.068 0.063 0.009 0.037 0.035 0.168 0.452 0.249
TJ6 0.074  0.056 0.277 — 0.080 0.016 0.034  0.004 0.010 0.013 0.067 0.174 0.112
TJ7 0.087 0.089 0.428 — 0.118 0.072 0.047 0.004 0.010 0.010  0.127 0.229 0.189
TJ8 0.155 0.124 0.877 0.023 0.187 0.048 0.067 0.008 0.033 0.032  0.192 0.579 0.365
TJ9 0.091 0.109 0.423 — 0.142 0.052 0.045 0.005 0.013 0.012  0.145 0.303 0.227
TJ10 0.165 0.142 0925 0.048 0.202 0.057 0.067 0.009 0.040 0.041 0.203 0.621 0.423
TJ11  0.088 0.103 0.525 — 0.144 0.031 0.047 0.006 0.010 0.010  0.129 0.362 0.234
TJ12  0.111  0.154 0.855 0.046 0.211 0.047 0.055 0.012 0.036 0.029  0.288 0.545 0.512
TJ13  0.095 0.098 0.578 — 0.138 0.032 0.041 0.008 0.026 0.018 0.137 0.369 0.211
TJ14 0.115 0.120 0.668 — 0.173 0.019 0.052 0.005 0.035 0.025 0.140 0.317 0.226
TJ15 0.149 0.126 0.650 — 0.165 0.120 0.107 0.005 0.013 0.015 0.196 0.387 0.368

x99 EFFREZTIF 12 PROEBERHESR
Table 9 Transfer rate of 12 components and extraction rate of ASH standard decoction

. Fere 1% e
o 1R Fagt xH¥EE 13-k w2z S 34-—0nmE 3,5-—0mHE 4,5- —ane
i BRER sEm T T s s %

ETR JiR ROW B TR B R BETR BETR OBETR
TJ1 71.97 34326  51.68 291.50 62.97  248.87 32.77 2296 50.74  200.78 27.13 67.88 19.48
T2 40.09 154.00 34.18 137.73 50.10 81.84 2390 17.79 4421 14521 15.40 5723 19.88
TI3 70.43 231.67 57.03 184.83 73.93 176.84  41.11 30.83 61.54 186.23 29.49 67.94 15.10
TJ4  63.81 283.02 40.43 210.79 65.86  213.60 20.33 20.25 48.57 143.22 15.51 60.28  20.36
TIS 86.42 510.67 65.46 438.53 92.05 385.51  37.79 31.59 7291 230.40 30.38 91.42 23.87
TI6  40.31 158.71  31.14 139.23 54.06 181.21  30.19 32.98 64.81 87.95 12.23 3553 20.42
TJ7  53.12 188.67 36.11 151.18 71.95 150.51 24.77 18.56 43.51 130.38 13.75 4590 18.17
TI8  77.93 219.52  62.31 212.38 72.11 188.38  43.93 41.40 62.58 150.43 37.08 78.73  21.94
TI9  49.87 194.74  38.36 162.52 78.33 191.69 22.48 18.02 36.07 97.49 15.86 39.69 15.23
TJ10  90.11 251.84 66.13 24821 7887 22640 37.09 37.57 5991 183.62 33.43 78.87  22.63
TJ11  55.11 160.26  37.73 139.74 60.11 22734  27.66 22.30 44.84 81.63 14.85 42.78 20.74
TJ12  65.70 268.85 63.72 206.14 75.67 156.29  57.57 53.60 109.31 34491 33.19 112.45 10.41
TI13  39.87 150.27  26.74 133.90 37.00 15327 18.49 16.69 35.90 73.17 10.91 43.64 25.30
TI14 41.01 293.84 36.62 286.58 48.48 158.01  21.52 27.69 59.16 184.66 18.49 109.79  21.83
TI15S 86.46 21436  66.18 193.11 86.79 126.69 30.84 33.11 7421 199.05 27.21 69.95 21.07
YIE  62.15 241.58 47.59 209.09 67.22 191.10  31.36 28.36 57.89 162.61 22.33 66.81 19.76
SD 18.09 94.06 1455 81.85 15.17 68.65 10.67 10.47 18.68 69.87 9.00 24.25 3.79
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Table 10 Bivariate correlation analysis results of ratio of common peak area and component transfer rate between ASH

standard decoction and ASH raw pieces

HHERwS () Pearson FH¢ &% P

GRS () Pearson #H5¢ &%} P

1 CL-Bnmdk i 22 T /8D 0.851 0.000 10 (&) 0.971 0.000
2 G IR R 0.800 0.000 11 (&2 0.996 0.000
4 (HER) 0.992 0.000 12 CReAfit 0.954 0.000
6 (FaZHm) 0.954 0.000 14 (3,4- " WMHEREZE T 12D 0.947 0.000
7 CHERERZED 0.949 0.000 15 (3,5-WMHEREZE TR 0.996 0.000
9 (1,3-ZWnmErk 2 T 1) 0.336 0.221 16 (4,5- " WMHEREZE 712D 0.986 0.000

T, B, BRI, BOERR, 1O Ho

Bk CFREREME 50 mL ERIEHIGR PO O

B, HAREAFIER 3 kK, 15 M Mbr ORy  caffeyl: 0

DRI E RN 1041%~2530%, HEFBIHEN A R R R R

19.76%, ¥ +3s5 4 8.40%~31.12%, BiMbriEH7 iﬁ@ nooamn :%l

HERMFE “x 35 (BIIEN 70%~130%) A . H . caffeyl  H

BRACVHEE” ERE, P E RN T ik 13-“UNEERE L caffeyl  caffeyl H H

R 14.74%4F0 26.63%131 7 [8] . 455 MK 9. 34-WMEREZE T H caffeyl ~caffeyl H

3,5-unmEEEE TR H caffeyl H caffeyl

3 g
3.0 MRS

SIS HR ] DAD A2 R i s AT T
210~800 nm 4, $2HL T 3D F##i K, K I 254 nm
T AT, PR R LA S 4R S A
Bk HE, ZEKFEBRUOT AIgE T 3,4- 20
T2 7 R 5 B ) € i e 2y B FEAN G, 4R ELS
B (i I R AR KOG TE R B, SRIERSE 9
BHHIRZE A TE 216 nm A 324 nm PR SCEaE,
TR 3 AN SRR S PIAE 254 nm Al 353 nm T
WL, R EEIR ZFAE 280 nm P RS 5
{ENTFRHETE 2 BRLE 324 nm WRUWIRSS, PRI & &
JE % 324 nm AE A HLERZE LA AP, 254 nm
VERHA 4 DA, 324 nm B T gk T
3,4~ DNERE 2 TR 43 B BE NG el . DA b AT A
K3 ITLUE H .
32 BOEBE

WL, AR 1,3- ~WnHESEZs 71 M
3,4- MRS TR 4 Ao RS FREE 100%, Sk
JRER 3,5- WMHEREZE T IR 4,5- Mk 2 T R L
BRMIC, JCHZ 3,5- ZInHEmEZs TR AL R R,
PR R B R 22.33%H 47.59%. R K]
REAE LA By B LR RZ 2 TR (LK 4,
TR SR G R R AR T oy et . 2R
FSZ AR )0 B B K R 25 R SR R R & = B B 3%

45-ZINHEBEE TR H H
B4 BEFEPEEENERER ST UFEEN

Fig. 4 Chemical structures of main organic acids in ASH

s Yo SFRARRITRI, B A N AR ]
WK, RPRFIR P SRR ERIZ TS, 4 h S5 R RE
43.2%, THTER IR R AN BR 4 SR R U 43 3] =T+ 3.07 A
2.03 fi; 3,5-WNHFREZE T ER A 4,5- kg 2 T R
I3 R 52.46 F1 24.26%, 11 1,3- - MHMEREZE TR
A3, 4-ZonmEREZE T ER ) 2 ) BT 4.04 A 171 £,
HEIL S R g iAo R & A T R ey, g gk
JRERFEAL B T B ek R R A SR S R R, 5547 3,5- il
HEREZE T ERFEAL R T 1,3- RS TR AN 3,4-
O 2 T IR o ASHIE TR S 1 T R AR 1 V2 77 % I
TR BT BB R 47.59%, A T SC R IR 3E K
44.53% 3R 50.99% 2 8], FEIRAS [FIREFLI 25
FEAR—F, R T AT REAELE RIS R TE AR HE 2 771 i)
BIFERR A B, MR TTRE E R 2 K
IR R, R g R TIRNN AT
AT AR T 5 MR 28 it
WARTC 7 0RL, SR AR B 78 2 3 (R v e T Herb 13
MRS &, FETE S T & AR R A 2
W, RIVGE R R T35 & AR IR 2 18 15
HEA bR AEA TP & 21 41.67%, BT 2R R R
HT RS % TR R A S B U 4 A 139.44% A

caffeyl  caffeyl
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98.33%, HE 1L AL 7 RO il 45 1 A2 H B T I AT
SR, MR EE— DA BT LA,
SC AR AR 3 U314 o (1 B R A v 2 7 R B 5K 2 B2
SO0 7 0 B MR TR UKL 5 — b o 23090 F o [ 24
20 TR 2 R U S TS 1) AR R PN I 1 R R
N REH IR A ST 8, BSER. B
SEIRIRFIFR 2R R R 3 AR &t, 15 HEE BRbn i
FIF RS HN 62.78%, 28 BG4S /7 Uk 1)
15 HEE BRAR R RT3 B 2= 61.43%, [
IRV SRR « B R IR FI R SR IR IR 3 N &
THE N B B b v 12 770 B B 77 UKL P 5 42 1 4R A o
B 50 H 250K Fm A 32 750 10 R Rl 2 AR AR I
PR ZG5EBR, 15 RS LRk O s A 24 1 i 1 A7)
B F N, R ZAARAE A N T R
JR 43 B AR I ST R g i, 42 e 5 SR n ok
T b Bk — DAL R TR S G R YT 2, A e — P
W9t
33 Ry EiEEmRLLEEEEEES PR B
AR FEE R, ERRHEZ 7 50 LA g
TR EL AR R R 3 e B 5 R IV IE [ LR K R S
PEORBE AL FE AR A BB, AL IR
W OB SR AR RAE B I B 3, TR Fa S 1 i
e 25 R 7855 18 F B bl iz 7 i &8 3R AE, JEH
A R OK AR 22 B 53 525 0 i i 75 22 (%) ) S 0T Lt )
BRA
3.4 IEWENLEHEFIE S KEBRREAT
PR FR SRS LA g S S INEERS, A
G G A R 2% oy, BRIt R 8UA
WRFRE NFEIE (B 1D, MR X4 3.4- 5N
FERR, & PRIRERR IR HH A 5y B ) — R BRI
JEE X R (B N 2 SR e B R, M 40 CH
T8 OMMERR B AR 12, BEAR SRR AR T AR &
JRNEEERS PR AR R AR S S LA 0 S kR A A
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