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Abstract: Objective To establish UPLC fingerprint and determination method for quality markers of Huangqi Guizhi Wuwu
Decoction (HGWD, ¥ B4 7L47%) benchmark samples and evaluate the quality of 15 batches of HGWD, so as to provide quality
control method and evaluation system for the subsequent development of compound preparation. Methods The benchmark samples
of HGWD were prepared by Waters Acquity™ T3 column (100 mm x 2.1 mm, 1.8 pum). Acetonitrile-0.15% phosphoric acid aqueous
solution was used as mobile phase with gradient elution. Column temperature: 30 ‘C; Detection wavelength: 0—18 min, 230 nm;
18.5—24.5 min, 260 nm; 24.5—40 min, 280 nm; Elution rate: 0.3 mL/min; Injection volume: 1 pL; The fingerprint methodology was
investigated, 15 batches of UPLC fingerprints of HGWD benchmark samples were collected, and the data results were imported into
the “TCM Chromatographic Fingerprint Similarity Evaluation System” (2012 edition). The similarity evaluation was carried out on
the fingerprint of 15 batches of benchmark samples of HGWD, and the common peaks were attributed and cluster analyzed. At the
same time, the contents of quality markers (calycosin-7-glucoside, paeoniflorin, cinnamic acid, 6-gingerol) in 15 batches of benchmark
samples were determined. Results The methodological verification of the UPLC fingerprint of the HGWD benchmark samples was
good. The UPLC fingerprints of 15 batches of the benchmark samples of HGWD were well verified. The similarity between the UPLC
fingerprints and the control fingerprints was greater than 0.9. A total of 24 common peaks were identified, and eight chromatographic
peaks were identified by comparing with mixed controls, namely peak 8 oxypaeoniflorin, peak 10 paeoniflorin, peak 12 calycosin-7-
glucoside, peak 14 coumarin, peak 18 cinnamic acid, peak 19 cinnamaldehyde, peak 20 quercetin and peak 24 6-zingerol. The mass
fractions of four quality markers, including calycosin-7-glucoside, cinnamic acid, paeoniflorin and 6-gingerol, in 15 batches of HGWD
were determined to be 115.49—494.96, 254.68—760.79, 3 106.72—6 049.40, 232.61—704.10 pg/g, respectively. The paste extraction
rate was 11.63%—14.14%, and the transfer rates of calycosin-7-glucoside, cinnamic acid, paeoniflorin and 6-gingerol in the decoction
pieces-soup liquid were 8.23%—19.66%, 23.52%—41.21%, 29.15%—41.23% and 14.58%—30.07%, respectively. The transfer rates
of calycosin-7-glucoside, cinnamic acid, paeoniflorin and 6-gingerol in the benchmark samples were 86.35%—97.67%, 90.34%—
98.13%, 91.51%—98.88% and 93.53%—98.29%, respectively. Conclusion The established method of UPLC fingerprint and quality
marker content determination of HGWD is accurate and reliable, which can be used for the quality evaluation of HGWD benchmark
samples and could be used as the basis for the development and quality control of subsequent preparations.
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decoction, HGWD) UH# T MATK AP 5e 1) (LB E
W&, 72021 4 EFPEAEER. BHERYA MR

BEHRECE (&L R GE—HD) BH
HARAE WA T7 22—, dEFhad ke “ i, FIRHEG,
SESEERG AMIESAEAT, WRELR, HGWD
27 B, HGWD NiREF, BAmRE. ModEs
2O, IR IMEE 2 By, IR, R AT
AR L FR R IL S R 2 2E . IARIE PR B Wt 9
B, HGWD 0] H TG 97 B8 R s Ji BBl 4 2803 AR 13-4
S A X SRR ST 8 A EAE 22 e 571,
HAT, XT1%77 708 78 2 2 RST R0FE AL
il 7 T, AR DRI EY A 5 7 THI /D HLJE 5E B
BV R, LAY R A UPLC % HGWD it
ITHRSUEIE LA EAR &4 (quality markers, Q-
Marker) & &, LMgAZ 77 FIR ST AR R
HREFIAFRZ, EH UPLC #HATHH SIS 5T,
bt HPLC B2 A & R il g /1 BL R 3oy 25
FE-1, GRfg A Th 7 55 ANTE TS 2 52 7 FRIE TR 200,
SR T I B e ARRENE S

FEMERE SRS [FIA B R B A A 12131,
I HL A 78 20 Wa I RN 2 skt wh 2 52 A 00y
FE TN Tk FEE 5 2 (52

%} HGWD #37 UPLC fe4r i, 374 15 4t
FEMFE S EIE, ¥ 24 AL IR S N BEE A
HRG, AT RIEAE T, iR TR AR,
BRI P AR ZARII S CEaSED XA R
2 8] B ZE SR s [FII, % Q-Marker AT & &
W SRR B R RPN RO BK BT
GHWD KR GHRD BIRERES GETH) &
T AEIE, WSS HGWD J5t S 451 1 O i S g,
RERGHER . A F0B R WL Q-Marker &5 8, AH:
JREVEM S IR LA AR I 7 il 775 A 34 %
S REHES %
1 XBES5HH
1.1 %5

H22-X1 BUEMER, HUMLPHAE VS s A BR A



- 4240 -

FEH 2025567 £56% B 128 Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 12

f]; Waters Acquity™ UPLC AR (154X . Waters
Acquity DAD il &%, 28 EVR4FHEA 7] Unique-
R202 # L ThEEEAIK RS0, JE 11480 B K Aifb B R
HIRAF; PB1SO1-N BUH-F40HT K7, e+t
Ml g (Rl HIRAR; KQ-250DB AL 5K
By, BI@AENERARAR; Sorvall ST-16R
Bl IR B 0bl, EEIUR G RBIEA R
F]; Modulyod /AT 41, 3€E Thermo A .
1.2 MR

120 2580530500 S Lk B 88 e O A A
(it5 RFS-M02001902019, Ji &/ $0=96.9%) &
GH% (L5 H-016-170616, w5 %1=98.0%), ¥
V) BT R B S AR R A Al s 0] B 4L
ATEIHE (5 201807, JRE /3 40=98.0%)+ Mt &
(b5 201608, i %0=98.0%). WHEK GHt5
110786-201604, Fi&E 7 #=98.0%) HEEZEE (b5

110710-202022, i3 #=98.0%). A5 (5
110736-202145, FiE 7> #=96.7%). 6-Z%M (Y
111833-202007, JiE 73 40=99.0%), HIHE T+ E
ket il HlE. o, Pk, EHE
Fisher ~w]; B, iR+ T AR A IR
QNE] s TR, RETE TR TA R AT .
1.2.2 5k % HGWD B I IIZEM 35 18 . ik
BAT A2Ze ORI & ™ e ™ X, s
IRIEP AR AR 52, SAMRA RS
(PEZ L) 2020 SR FHRAE, S
FEVENR 1. GBI R R E RIS
E, MEKNGREKBEYSZ N WK Astragalus
membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao. f 8 M ;B B Oy 15 B A% & 1 4 A R
Cinnamomum cassia Presl FJ TR A~NAEE
BT 25 JE A2 Paeonia lactiflora Pall. /) T-ERAR ;

%=1 HGWD #HAfEH#ER

Table 1 Origin information of HGWD compatibility medicinal materials

g AR 233 HAj % NS

s P4 s P4 i) [ i) P s i
S YC001-180401 Hfif & YC076-180501 | R &L YC067-180401 ZEAZM M YC159-180501 (LR HH YC155-180301 1h %4105 &
2 YC001-180402 Hfif & YC076-180502 | RE % €1l YC067-180402 ZEAZM M YC159-180502 (AR A YC155-180302 1h %4105 &
S3 YC001-180403 Hfilf & YC076-180503 | B % €1l YC067-180403 ZEAZM M YC159-180503 (hARAHH YC155-180303 17645105 &
4 YCO001-180404 FHfUg 2L YC076-180504 [ PHZEE  YC067-180601 T0)II&HIT & YCI159-180504 14 e YC155-180401 WL 1R E
§5 YCO001-180405 FHfug 2L YC076-180505 | FEAE  YC067-180602 JUJII& HiTE YC159-180505 LB EHK YC155-180402 1L %4 Sk
S6  YCO001-180406 FHifu 2 YC076-180506 | TG 4% YC067-180603 JUJII& HiTE: YC159-180506 1174 & &l YC155-180403 1L7%% Kbk
ST YCO01-180501 P95 il YC076-180507 [ PR YC067-180604 JUJII& T & YC159-180507 hRA B ET YCI55-180404 1174 &bz
S8 YCO001-180502 P95 i il YC076-180508 [ PEAE  YC067-180605 HHT&ARM T YC159-180508 1A% BT YC155-180405 1744 &bz
9 YCO001-180503 P95 i il YC076-180509 [ PEAE  YC067-180606 #HT&ARM T YC159-180509 1hR% Bl YCI155-180501 175451 £

S10
Si1
S12
S13
S14
S15

YC001-180504 P54 522 AT YC076-180510 | % &

YC001-180507 %+ f 3k i
YC001-180508 1%+ f 3k i
YC001-180509 1%+ f 3k i

YC067-180607 #{T& AT YC159-180510 W& B E
YC001-180505 195737 B 2 82457 YCO76-180511 [ PEFRg s YCO67-180608 HHT 44 AKFHT YC159-180511 JU)II4 EFH T i & YC155-180503 (i i &
YC001-180506 1957 52 ATl YC076-180512 [ FETRE & YC067-180609 HiLA KPHTT YC159-180512 J4)
YC076-180513 [ RBEH T YC067-180610 ZEAEM M YC159-180513 JU)
)
)

YC155-180502 (PG4 15 &

|G IR YC155-180601 WA A K E

|
BT E YC155-180602 WALEAF T

YC076-180514 [ A %KT YC067-180611 REA =M YC159-180514 VU114 EPAT T & YCI155-180603 WALAAFE T
YC076-180515 [ RA % YC067-180612 ZHA MM YC159-180515 MU)IIAEM AT E YC155-180604 11754 I &

e RONERLZBMEYE Zingiber officinale Rosc.
PR ZE KACH AR B AR Ziziphus jujuba
Mill )1 s SR S

MR E K P EAE H R AT K HGWD RS
B KL R AAT. KA EHITES %
[ 24 4 ) 2020 SRR, 70 M ST HER. BAT .
RAEY S Tl A O, BUESE254,
BRERB. Peid. Uk, &H. &0, S5
M RABrrE (hEZH) 2020 FREK.

2 FAEEHR
2.1 HGWD EfE#m CRT#H) 8IHl&E

HGWD Wiili%: SHEFHEAE ). EX
25 IR E B R A A (HRE I T RS R
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AR, KT, BT, BAREA, H =R P,
AR K L4 AR I S8EHE 2., 43 HGWD &b J7 24 %
AR NN 41.4 g R 41.4 g0 AATIR
H4l.4g. A 82.8g. RAKK 36g, AIEM
/K& 1200 mL, &% 400 mL.

2% b, HGWD JEHERE mhifil 2% T2 9 H 7 &
A BERRA . AATIRA % 41.4 go EEZ4H
82.8 g« KA 36¢g, BT HMHH, MK 1200

mL, 2l 60 min, HFPHALL 2200 W TR AT 10
min ZFE G, HIFRIFE 600 W REFIIRES,
HIFUETTI . BT 60min 5, fE1EIn#, 257iE ik
F 100 HuEAMPET, 53129 400 mL 2. A%k
TG, FRERSE 6 R AR, B HGWD ik
FES GETHD . 15 HEREEMERE S 2 & & Bk 2
AR AR R F BEA AR A TS 4R, BARIK
FHAAEENE 2.

+F2 153t HGWD FEEMH RPEHAEESER

Table 2 Random combination information of 15 batches of HGWD benchmark samples

s

é'lj
" Tk mR 88 &% Ak

i}
HK Heb il % K&

W5

HGWD-1 JL00
HGWD-2 JL00
HGWD-3 JL00
HGWD-4 JL00
HGWD-5 JL00
HGWD-6 JL00

1
1
1
1
1
1
HGWD-7 JL001
1

-180502 JLO76-180615 JLO67-180601 YC159-180501 JL202-180607
-180502 JLO76-180606 JL067-180402 YC159-180502 JL202-180402
-180609 JLO76-180603 JL067-180403 YC159-180504 JL202-180403
-180505 JLO76-180607 JL067-180606 YC159-180503 JL202-180401
-180606 JLO76-180602 JL067-180401 YC159-180509 JL202-180402
-180605 JLO76-180609 JL067-180603 YC159-180510 JL202-180607
-180501 JLO01-180501 JLO67-180608 YC159-180508 JL202-180602
HGWD-8 JL001-180504 JLO76-180608 JL067-180610 YC159-180511 JL202-180605

HGWD-9  JL001-180502 JLO76-180612 JL067-180607 YC159-180512 JL202-180609
HGWD-10 JL001-180604 JLO76-180601 JL067-180611 YC159-180513 JL202-180603
HGWD-11 JL001-180608 JLO76-180605 JL067-180612 YC159-180502 JL202-180610
HGWD-12 JL001-180607 JLO76-180611 JL067-180604 YC159-180515 JL202-180613
HGWD-13 JL001-180606 JLO76-180613 JL067-180610 YC159-180513 JL202-180610
HGWD-14 JL001-180505 JLO76-180610 JL067-180602 YC159-180514 JL202-180608
HGWD-15 JL001-180503 JLO76-180614 JL067-180403 YC159-180506 JL202-180612

2.2 BYEILEHR
2.2.1 AR VA A%

(1) HGWD F:#EFE it A A B HGWD
FHERERRZ) 0.50 g, AEEMRE, BHIEHEIS
WA 75% 0L 20 mL, %%, HEFE, @A
AbFE (THF 250 WL MR 40 kHz) 30 min, J5(/%,
MAEmE, H 75%F AR R, 4 000
r/min .0 (4 ‘C, 10min), B EEWR, i 022 pm
TALIEIE, $E5), HUEEW, HPfE.

(2) 350 JE R B 5 B v 24 0] R . 4 TR
“2.17 TN HGWD E:7EEFE 5t B4 T732:, [FEHI1S
BREE RS BERL. AN AEZE L R 5 AN PE HGWD
5T RE SR PR TR 25 VR TR AR A . R “2.2.1
(D7 BUR T plf &t . L BAT.
AL RORB 0 R A & B b 2250 R
222 XTI SOUERG R R AR R A A
EFEE. BER. BWATAE. Wk ER. RER.
FERBE . AT, 6-EMnt IR ARG R, IR
BiRfE, #IRSEEREIEEREE. TR 4
WATZH . MR AR FERRE. ATZ5H . 6-
LWy S BRI 4 AN 0.475. 0.350 0.525 0.267-
0.310. 0.473. 2.197. 0.552 mg/mL %} B8 S BEA
53 K B I B A ) R RIS =, 0 R A A

5, RS BEREIEAET. YR, 80N
. MR IR, M. AJZE . 6-EM
BRI E > H N 17.075. 15.320. 18.550. 29.368.
27.850. 8.264. 466.568. 11.460 pug/mL )R & X i
VAT -

223 % fE AREFA Acquity UPLC HSS T3
(100 mmX2.1 mm, 1.8um); s LME-0.15%
WERR/K I SRR FEBENE: 0~5.5 min, 2.0%~
3.0%ZE: 5.5~9.5 min, 3.0%~9.0%ZJfE: 9.5~
15.0 min, 9.0%~13.0%Z.ff; 15.0~18.0 min, 13.0%
M 18.0~18.5min, 13.0%~14.0%Zf%; 18.5~
24.5 min, 14.0%~18.0%Z.iE; 24.5~32.0 min,

18.0%~25.0%Z.fi%; 32.0~40.0 min, 25.0%~53.5%
s AR 30 Cs A K : 230 nm (0~18.5 min,
KA AT 2 B ATZ ) 260 nm (18.5~24.5 min,
For il A5 522K L B e B A S D 280 nm (24.5~
40.0 min, FEMNERR, WHERE. TER. 6-2MH);
AR 0.3 mL/min; #EFEAF 1 pL.

224 FEEERYE  BUHGWD JEVERES (S1), %
H“2.2.1 (D7 TRl & 7 i & AR A, 1%
M “2.2.37 TR RS S SRR 6 IR, 73R 4R
UPLC fagutait &, DL 10 SIEAT 21 RS IE(S),
TH 25 LA U 1R A S DR B2 IR T) A0 A 0t i i AR 1Y)
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RSD B, 4558 & IAG WAxT & HFY) RSD #4708 F
2.98%, FAXTEREEIA]Y) RSD ¥/ T 1.44%, 45
RIZA I 5 R AT

225 FaEMEREE B HGWD RE#ERES (S1), ##%
M8 “2.2.1 (17 TRl #& 7 iEm & gl mid i, o
PIE IR NCE 0. 3. 6. 9. 12, 18, 24h, %R
“22.37 T NG AR HT, 230 K4 UPLC R
sk, LL10 SIEATZ T AZSIRIE (S), THE&
LA U PR RF XS £ B IS (R AAH X U AR ) RSD 18
# I WA XTI T AR () RSD #4718 TF- 2.89%, AHNHR
BAINFA] RSD /N 0.20%, 45 53¢ AR 5l V8 VRAE
24 h WERE

2.2.6 EEMEIRE B HGWD FE#EREN (S, ##%
M8 “2.2.1 (D7 BRI PATHI % 6 4 ik
W, HERR “2.2.37 IR g K HRERE b, 0 SIR
£ UPLC fR4Uit i, DL 10 SEATZ5H A S RIE
(S), THELAFLAT U A XoF £ B Ao Ji) A0 AH St 06 i 5

10 (S)

L

:

LLLLLL

1| |

; Ll A |
AMAA MM N A S A

AL

") RSD fH, #5H&MATUEHAF RSD $#5/M T
2.79%, AHXHREE S E ) RSD #/8N T 0.32%, KB
ZEE SR

227 RSBGPS SAELE VR B 15 it
HGWD JE#ERE S, #018 “2.2.1 (1)7 T il 4% 732
il 28 BEIC A, 40 SR 5 TR 3 A v VR
“2.2.27 WU XTSRS 1 pl, %18 “2.237 TR
g HERE ST, 400K UPLC ik & ¥ 15
It HGWD JEvERE S UPLC fe4r B EiR s 8, &
N 2 i Fis SO ARBURE VR £ 45 2012.130723
i), EECS1 NSRBI, B IE %A 0.1 min,
KHAHAEGE, AT SR IEA 40 F B ULAS,
AR HGWD JEAERE S o i J Hont i o 1
(R), L5 ILE 1. FobpsE 24 A tailhids, @i i
it b, JEFRiAH 8 ANl (B 2), 439
N 8 S EIEIEEIATZ TR, 10 SEIGIEATZTE. 12
Sl U S S A AT P L 14 5 BB TR

S

20
t/min

24 28 32 36

SEAMATZH; 1047251 12-BERHEHAFTE; 14-F558%; 18-HER: 19-WEERS; 20-# 2 K; 24-6-2W); K2 [H.

8-oxypaeoniflorin; 10-paeoniflorin; 12-calycosin-7-glucoside; 14-coumarin; 18-cinnamic acid; 19-cinnamaldehyde; 20-quercetin; 24-

6-gingerol; same as figure 2.

15 $tt HGWD £ EHEG (S1~S15) B9 UPLC 384 Eit R BT RRIEM EE (R)

Fig. 1 UPLC fingerprint of 15 batches of HGWD benchmark samples (S1—S15) and its control fingerprint (R)

1
}]8

1214 20
0 It 24
(' L VA —

0 8 16 24 32 40
t/min
2 RAEMBMRIBREM UPLC

Fig. 2 UPLC of mixed reference substance solution

18 S IEREERR . 19 SEIEIERER. 20 S
PRGN R 24 SEAIEIEN 6-Z .

DI RIS ERE A SR, THE 15 HEFEHERE &
AEBURE LA 485 543 5914 0.987+ 0.990 0.984 0.994
0.934. 0.947. 0.974. 0.971. 0.995. 0.985. 0.975.
0.956. 0.988. 0.974. 0.987, “F-¥J90.976, RSD A
1.8%, ZEFRIE 3. K 15 At HGWD FEHEFE M F5
SRR R AT, il T2 Fe HaTsa L
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#=3 154k

HGWD & EERIAE TN ER

Table 3 Results of similarity evaluation of fingerprint profiles of 15 batches of HGWD benchmark samples

HHABLEE

Ff i

S1 S2 S3 S4 S5 S6 S7

S8

S9 S10  S11  S12  SI13  S14  SI5 R

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
S11
S12
S13
S14
S15
R

1.000
0.984
0.976
0.981
0.878
0.894
0.937
0.978
0.973
0.968
0.938
0.960
0.978
0.991
0.970
0.987

0.984
1.000
0.992
0.974
0.907
0.928
0.957
0.950
0.984
0.981
0.954
0.922
0.987
0.969
0.978
0.990

0.976
0.992
1.000
0.967
0.885
0.911
0.944
0.950
0.984
0.975
0.937
0.910
0.986
0.968
0.975
0.984

0.981
0.974
0.967
1.000
0.935
0.946
0.959
0.975
0.987
0.969
0.968
0.972
0.975
0.975
0.973
0.994

0.878
0.907
0.885
0.935
1.000
0.992
0.956
0.852
0.930
0.917
0.974
0.874
0.909
0.844
0.924
0.934

0.894
0.928
0.911
0.946
0.992
1.000
0.964
0.869
0.945
0.931
0.972
0.879
0.921
0.863
0.938
0.947

0.937
0.957
0.944
0.959
0.956
0.964
1.000
0.920
0.971
0.970
0.985
0.910
0.954
0.907
0.982
0.974

0.978
0.950
0.950
0.975
0.852
0.869
0.920
1.000
0.961
0.947
0914
0.986
0.956
0.982
0.943
0.971

0.973
0.984
0.984
0.987
0.930
0.945
0.971
0.961
1.000
0.975
0.971
0.943
0.991
0.964
0.984
0.995

0.968
0.981
0.975
0.969
0.917
0.931
0.970
0.947
0.975
1.000
0.970
0.919
0.968
0.956
0.979
0.985

0.938
0.954
0.937
0.968
0.974
0.972
0.985
0.914
0.971
0.970
1.000
0.918
0.957
0.912
0.968
0.975

0.960
0.922
0.910
0.972
0.874
0.879
0.910
0.986
0.943
0.919
0.918
1.000
0.935
0.959
0.920
0.956

0.978
0.987
0.986
0.975
0.909
0.921
0.954
0.956
0.991
0.968
0.957
0.935
1.000
0.963
0.971
0.988

0.991
0.969
0.968
0.975
0.844
0.863
0.907
0.982
0.964
0.956
0.912
0.959
0.963
1.000
0.952
0.974

0.970
0.978
0.975
0.973
0.924
0.938
0.982
0.943
0.984
0.979
0.968
0.920
0.971
0.952
1.000
0.987

0.987
0.990
0.984
0.994
0.934
0.947
0.974
0.971
0.995
0.985
0.975
0.956
0.988
0.974
0.987
1.000

AN = i
TN

2.2.8 HHAIRLSUEIAIE  REEIREEER SR B
TR IV IR 25V SRR MRS
Wi EERCEARR R ZGVER . BRI, BT
I R 24T A R IV AR S R R 2
TRV KRR 2575, 1518 “2.2.3”7

AT Btk i 2 8] 4 32 B O 22

TN @ %71, gk UPLC ik &, sl b
PN, X 24 NI WEREAT IR, Eil IR EESE IR L

3. 1. 3~5. 8 CHMATHE). 10 (A&,
13. 15 S&HETAA; 6. 18 (). 19 (K
FERS). 22, 23 SUEHE THER: 12 (BERIEEH

HAEFEE . 164 17, 20 (HE ). 21 SEHET
W 24 (6-£W) SWHARTAZE; 2 S HET
AT7 S URHZ) T SN, KRR AATRIAEZE
PAEHEIE; 9. 11, 14 (FER) S NEERAIAA]
[rFEATE
2.2.9

BRIE S K 15t HGWD FEUEY) 57 1)

BRI

KA FLFRE
B AR

A R iy

LL

L

L L]

B EATAVERE &
FIAS SRR i
ERAE R A
HEAS R i
- BRI
4- THECHLRRE
HGWD

(==}

20

t/min

24 36 40

3 HGWD FH#HHIE)ARE EIEE
Fig.3 Chromatogram of attribution of common peaks of HGWD
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24 NI I AEARE S\ Oebiotech Cloud 7
LR M & (https://cloud.oebiotech.com), K H
RRIMEAZ HIAT RIS, 2R IE 4. NIRELS
Fortr, 15 HLREER SRR 708 2 2%, ey S4.
S5. S8. S9. S12. SI13 JHA 13, FR 9 M=He
(S1~S3. S6. S7. S10. S11. S14. S15) AN 1135,
WU B S5 TR ER A TR B 2 A R A 2 AN
SHES R G EAR,; 24 AR5 N 3 2,

3~5. 9~11. 13. 15 FUWEIAT1, 7. 12, 16,

17. 21, 24 ST NI, 1. 2. 6. 8. 14, 18~
20, 22. 23 SU&IHM 11T 2K,

Higgug RExttbatr, KIYE 24 LEEER
KRB A RBVFEAA 3~5. 9 (A
AL BEEREAIE) . 100 11, 130 15 SIEIH N T3,
HigEAT 2 1) (i3, 8 SugHy 11 2%,
HigwEnr 7 G, L BA). KAL),
12, 16+ 17, 21 SUEITA T, JREER 64 144
18. 19, 22. 23 AN III 24,

Wil

=
% .

U 8
U 2
| 19 0
B i 23
g 22
I 14 -2
U4 18
I 6
U 1
= W% 20
U 24
U 7

& 17
I 21
| % 16
I 12

% 3

% 9

& 13

& 15

U 4

Lol s
g 11

| & 10

)

S8 S12813 S9 S4 S5 S6 S11 S7 S15S10 S3 S1 S2 S14

El4 15 #HREERGAEEMF RIS EERBEREARE DN
Fig. 4 Heat map analysis of shared peak clustering of fingerprint profiles of 15 batches of HGWD benchmark samples

MR E b, HER G HEK 2 8] & o
SRAERK, . I, I 5003 06 70 B R T 2R A
HFOAHGEL, REBEFHIL, SRR R R T
15 HERBEAERE TR & SR 2 BN LEGR VR A, &
R SR R BE LA &, SRRz 1A
oy eE EMAD HIMA 7, RSS9
SRR EIT A SCE T, 7 15 HEIRIEUERE S BEALEL
FEHAEA E, JFREME 15 #it HGWD B:fEFE
IS ) SRS 4 il pa gy e e M &

2.3 Q-Marker S EMEHR

231 3% A “2.237 i

232 MR EREI%S [F“2.2.17 50 F HGWD 2
HERE AR (D) & 7k

233 APHEAAREIA A €2.2.27 TR R
T £ T

234 LMEXRRFEHE FEEREE “2337 UM
i BRI, A LU R VR L) 2R B1VR A 5 R VA

P “2.3.17 TR A S AR R o i, e U
TAAR o LIOOT RE S I VPR o Bk B i iR (X0, I
HAAIAER (YV), ZefilbriEdh 4, Fidmh ik
SRILERVERNATTRE, 25 550 0 o 6 6 5 B T 7 26
H Y=9860X+4875,R2=0.999 9, £ V5 Hl 3.13~
50.15 pg/mL; WEEER Y=29 850 X+9 358, R*=
1.0000, ZetEJElE 1.92~30.68 pg/mL; ~jH Y=
3526 X+93 580, R2=0.999 9, £&MVEll 137.31~
2 197.00 pg/mL; 6-Z/y Y=1 985 X+1 263, R =
0.9999, ZLMESEH 2.94~47.00 pg/mL; 45 R F %
A AE S E R BEVE N 1t 08 R R IF

235 FEERES FEEWIELHGWD (S1) &4tk
GVAVR 1L, H%ME “2.3.17 THT i S HEREI 2,
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B 6 IR, ME AR, T E A5 68 5
B, REERR. AT 6-Z WM& AR RSD 4
BN 2.5% 1.9%. 2.1%. 2.3%, 45 BRIIZAISHFE
B R

23.6 FoEtEHEE % HGWD(S DR MIE W,
SrE R A 04 24 4. 64 8. 10, 12, 24h,
TR “2.3.17 TR (gl S e RE S i, e T AR,
THHESFEIRE AR, WER. A4, 6-%
Py A ) RSD 43514 1.6%- 0.3%- 0.5%- 0.6%,
F AR S VARAE 24 h MRS EME R IT

23.7 HEEMFELE PFATHI HGWD (S1) &4k
SRV 6 10y, TR “2.3.17 THF (il &R E
15k UPLC (i, THE &4 RSD fH, 254
BEEREIE LT, AER. 2241, 6-2W
JF B4 B0 RSD 43508 1.4%- 1.1%- 1.1%- 1.3%,
FALFE i il & A R AT

2.3.8 IFEEIUEFELE AR (REZH) 2020 4
F ORI 2 B RS R P R, e AR
WL 3 RS T EIR AT RISCR I AT, B
HIFER> & B A HGWD JEHERES (S1) 0.25 g,
Lo, iR B SRR 1
0.5v1 131 2 1.5 { beAgil in N 5 88 S 0 Tl 63 2 M

F4 15H HGWD MMM ERFAMEEET. AER. TAHER -ZMHNSE

WAERR . ATZTH AL 6-Z2 M0t R Vv, 4N i JEik
FEWE 3 APATEEM, I8 “2.3.17 TR Bt
HERENRE, 103 UPLC (il &, HE B = il
BT PAEERR. A2 E AN 6- My AL [FIU 3R
SR EBEFEIRE AT WER. AJ4T. 6-%
P 1R F 2 I [ W2 23 il o 104.25% - 99.10%
102.54%- 100.00%, RSD 7354 3.2%- 1.4%- 2.8%-
2.3%, RIS ITIERHERE R 4T

239 EFEIE FHEIRE 15 #it HGWD it
i, TEMR “2.3.27 UK 7 iE A R )
B W 3 A i AR “2.3.3 7 T O e
WS 1 ul, JEANBH G, %8 “2.3.17 TR
OB XA RN E, 1d3%k UPLC B, Ml E iR,
THE SRR Q-Marker & &, R ILEK 4. 15
it HGWD JEAERE 5t B8 e i s 2 B .
M. AJHH I 6-Z M BT E B0 N 11549~
494.96 . 254.68 ~760.79 . 3 106.72~ 6 049.40 .
232.61~704.10 pg/g, 38R KER 7 ERAE 35
LI £ 30% G A, U B R AR 1) ) 2% T 2 XS
faE HA . Hrh B miiw & ieEa 6 fux,
WHERR A 5 #HLik. AJZ5HA 2 ik, 6-ZMfA 4 4t
UGE 8B +30% 356 B, (BBt AETE I i .

Xts,n=3)

Table 4 Contents of calycosin-7-glucoside, cinnamic acid, paeoniflorin and 6-gingerol in 15 batches of HGWD benchmark

samples (X £ S, n=3)

FRES U (ugg™)

fits  BERAE
A % —f"(\ 6-
- W HERR AL e

FESH(ugg™)

#s  BERHEWN
TR SERES 6-
- WHERR SR e

HGWD-1 303.21+1.94 528.45+3.02 5250.43+0.10 502.65+1.26
HGWD-2 494.96+2.12 550.701+2.19 5467.21£0.07 336.071+2.07
HGWD-3 390.57+2.87 643.55+1.21 6 047.201£0.06 422.94+4.21
HGWD-4 283.12+2.55 501.21+1.97 4918.73£0.11 360.55+3.37
HGWD-5 305.20%1.35 254.68 £1.25 4 726.00+0.14 339.61 £4.41
HGWD-6 355.2443.25 264.29+1.93 4 867.10+0.17 517.94+1.28
HGWD-7 329.37+4.67 279.72£1.66 4 130.11+0.06 517.03%+1.79
HGWD-8 172.90+1.23 378.611+3.18 3 106.68 £0.06 339.49+1.30
HGWD-9 237.00+2.73 498.41+0.89 4 975.87+0.23 481.64+1.11

HGWD-10 428.71£0.93 419.11%+3.73 3795.74£0.08 554.121+0.66
HGWD-11 342.39+3.71 353.85+3.95 3 835.46+0.33 569.381+2.23
HGWD-12 115.4940.38 317.31£0.32 3 323.3610.02 295.58 +1.26
HGWD-13 163.20+3.22 464.60+1.47 3 712.294+0.41 232.61+1.73
HGWD-14 328.68£2.61 760.79+4.12 6 049.41£0.11 704.10+1.38
HGWD-15 247.35+£2.29 411.63+1.53 5571.30%£0.23 660.00+2.34
A
RSD/% 34 33 21 30

299.831+2.59 441.79+2.04 4 651.88+0.18 455.45+1.89

CHREZ8) 2020 SERRHE 2564 o B8 57 3
BRI S EADT 0.020%, A4S RBAEDT
1.6%. 6-ZHH S BT 0.050%, RS E
HEARHIE . TR, EERRFA AR 3
W-FEERE S QGRTRD, MR8 Q-Marker %4>
(A ki, 2 RS TE AL 16 B R R f ol 7R

W, SZHEHL TR BIE. PREEE L2l
A AR R ORIRE R

£ HGWD FEEFE i Q-Marker & &€+, &
EEAREEE, BREEHA 3 kI, HRH#R
B A A A 2 A DT 0.020%, 75 2
(R EZGHL) 2020 AR A S EER, BATT
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AHOIKIIKRT 1.6%; T AFEER & & RSD BKJE
A, AN o R A 2 A PR L AR ) A kT,
FERCRPIRER b, POREAE KA PRBR A, ks
) AR IR o SRS, BT DA — e P A A PR
MR 6-Z Mk B AR, fEE 7
e, RS, BN A KA T R S 6-E W
R, ARSI LR S0 & B A %
M 8-190 - Ak, FEZTM IS S B RE PR
EVCHER T, SRR S A& R R o
BRI ER, ARG T — R EH] 4 k24
M e R, DABRORIEAERE & & i o & eS8 {E
) 4 30%E I

2.3.10 EAEARIEVEY  42M “2.17 TR HIE TR
il 4% 15 b HGWD ARz A1 %5 vk b 250 b e
.. &2 10mL BIVE, T4 ‘C. 4000 r/min.
20 10 min, B E3EWR, i 0.22 wm FLuERE, il
3 15 it HGWD F 117 5 AN 25 BLIR A 250K A L
WA I RSB IR HGWD AnifE
DA A S5 FRR bR v R R A TR
A €2.3.37 TR S I w0 B SATR S 1 L, TR
“2.3.17 TR g A RS T, 23 iR 4E UPLC 8
gQEaERE, Mg, T Q-Marker TEIX -1

TN W -FEAERE i RS 2 . IR SR 15 ik
HGWD #r#EZ W 100 mL, B FZKMAp, KB
Ty WE T (60C) 24h J5, BT EER
&, MEER, 115H 15 it HGWD JEHERE S HE XK,
SERFE 5. REIR, 15 it HGWD HE XN
11.63%~14.14%, ~“FHERN 17.77%;: KIv-1%
W BRI A . AR ATHH K 6-%
oy 1 8 8 R 4 ) 8.23% ~ 19.66% «  23.52% ~
41.21%- 29.15%~41.23%- 14.58%~30.07%, V-
RPN 14.13%. 31.82%-. 37.07%- 23.63%:
Dri-SEERE O b B e A AT EERR L AT
2 R 6-Z M % 55 86.35%~97.67%-
90.34% ~ 98.13% . 91.51% ~ 98.88% . 93.53% ~
98.29%, VIR ZE 3N 93.02%. 95.77%
95.69%. 97.05%.

Ry -0 7 % =T Q-Marker 5K E X 41
AR (BRI P BV Q-Marker Jif B FBE XX BELIBRAK Fr BTV
Z))

- HEUERE AR 5 = SEUERE i b Q-Marker i 43 % X
YR TR /(R Q-Marker S I B X 7 M A

B 2R =18 T X AR v WA R R /(B AR R X i
YO )

#5 HGWDIRE. 7. FEHGP Q-Marker #HER HGWD E RN TR
Table 5 Transfer rate of Q-Marker in HGWD slices, soups and benchmark samples and paste extraction rate of HGWD

benchmark samples

P - RS 1%

DR ERE S R R /%

o G ES = o pe=)

s, iﬁf;;ff MR AT 6Em %ﬁﬁ’ff MR A4 6
S1 14.14 14.93 34.23 29.15 22.62 97.63 94.82 91.51 97.82
S2 12.70 1091 27.53 33.47 17.26 97.67 96.41 97.18 95.66
S3 12.57 18.95 38.25 38.82 27.98 97.29 95.58 96.15 96.71
S4 12.11 8.23 23.52 36.98 16.24 95.80 98.13 96.90 94.23
S5 13.43 16.27 31.55 38.34 21.28 97.35 91.60 94.74 96.69
S6 11.94 18.29 39.59 39.76 29.32 97.48 92.05 97.06 97.13
S7 12.44 13.59 28.87 41.23 18.60 93.89 93.64 93.90 97.59
S8 12.32 17.61 35.57 36.65 25.30 89.60 95.66 91.72 96.30
S9 12.78 15.80 30.21 33.99 19.94 96.89 95.90 96.13 98.29
S10 13.63 9.57 24.86 40.01 14.58 95.71 94.56 95.53 97.69
S11 13.94 14.48 3691 37.53 22.64 93.40 93.58 95.95 98.12
S12 12.13 10.12 25.94 34.27 16.45 86.35 90.34 93.30 96.14
S13 13.51 19.66 41.21 36.45 30.07 88.51 93.11 95.85 93.53
S14 12.27 12.25 32.89 38.89 23.96 96.87 95.65 98.88 97.64
S15 11.63 11.34 26.19 40.57 15.92 92.85 90.54 97.72 98.12

XEs 12.77+0.77 14.13+3.64 31.82+5.67 37.07+3.24 23.63+5.08 94.971+3.90 94.1022.27 95.50+2.12 96.78 =1.42
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g BT 0T, KI Q-Marker 7RI -1
RS AR R A, TTRELE R vEE B 2% 7
KT, % 15 it HGWD bRtk iz RN & SRR
PRI, ATE A SRA MiE R T RS, &
T 2RI %, MEDOKE RO A0 T ER R
ORI, AHXTIE 2R S s Q-Marker 7E173 -
HERE S A R i, 32 B R PR T JE U A
TR TN RS I FER, (HNGE R I,
B Tl IR PR B 56 S B T 6 W P AR AR A (R I
PIE 5%), HAZHIKE Q-Marker #4F2HIKT
90%, Ui BAEEAERE TR L 2R e . HFERAK.

2% I, Q-Marker WK BiAHW . 14T B EUERE
an AT E R RERICT EE, K R
DRZ R TR, Rl 2 MR Bzl i # it
Ferf, ROZ7e 2 BN PRI A K&, R
AN (RSO, T B S A U o R 2 1R
FEWERE S R R R Ja S 7T R ) R R 3%
L7 S ARUE FEHERE S S R AR e e AR R,
e fE 2 HGWD il 71 A 4 ik ] 52 1) 40 Jog i o
3 e
3.1 IBYEEEES

HGWD HI# . . AR, A2, KA 50k
2GR, ARECERRR R, AR TR 2 H
PhRE A, N TR AT RESRAS 2 T7 5 B F R U]
(s E, HEINHERE Q-Marker &, AHFFLRT
HGWD [ 1% 2% AR AR S T R ) 46 7 AT 2%
.

A2 IR AR, RN A4, &
PDA il g5 T 29K (200~400 nm) F1H, 45
BRIy 0~18 min, 230nm; 18.5~24.5 min,
260 nm; 24.5~40 min, 280 nm v}, AE/53IHRZ
frgug H &R B yiE, REEMTESIEIE S B &
Ko AJEH . B 5 00 %) B (1l 0 2 Bl TE
232.2, 260.2 nm A RN, WA 6-22 1) (03l
WE7E 280 nm A & KR, LRG58, /BB K
P RE S T bR L et 0 DL R S AR Gt it Ui

WA ARG NFELER T LMK LIE-0.05%T
FRIKIEI . L HE-0.10% R KR . L ME-0.15% %
FRAKIET S L IE-0.20% B R /K IS BE I R4, AR
P i B H IS oL, RIS CE-0.15%5 R
IKIEWE 2 IE-0.20% IR K IS TR R Gtk e, A1 2%
TJL, MR 2 By BRCeRBGr, #1835 pH (X
EERERIREI,  SLL ZE-0.15% B R K I L)

HRS.

EREAE S G IR LT 2 PN [F) 845 1 i A
Acquity UPLC HSS T3 £ (100 mmX2.1 mm, 1.8
um) Al Acquity UPLC BEH Cjs # (100 mmX2.1
mm, 1.7 um), &I Acquity UPLC HSS T3 #£ (100
mmX2.1 mm, 1.8um) i I HIERKZ, 758
Rgdt, Bk, %#% Acquity UPLC HSS T3 % (100
mmX2.1 mm, 1.8 um).

XA FHRAE (1. 24 3 pl) FIANER
(25, 30, 35 C) XJEiugifsgmny, KR
AR B 0] (i 06 7 B RS, R R T 2
ul B, XM REIERT 15 min 224 RS IER, HIEL
AN, AR T R, R SR 13
PR, JUHEX TR WHRE. 6-ZMHm 05
FEiZE, MR, REEERL.. RN E: ik
PR 1 ply AR 30 C, Ktk o)
BRI W AR E . PRI [AE R .

PR IR & B g, E BRI E
K ARBURHA], SPGB 150 304 45 min F1EIV 304
60+ 90 min, &5 R IEFEHEEL 30 min B 0] A
RS R B, HARXS AT RETT (8 . HEEHRAUE
A K I 25%- 50%- 75% 100% FEE), 455K
75% H BEE A E R VE I, BTAS B P U T AR A
K, G FEZE NP RS . B IRBUA AT (75%
HEE 10, 20. 30 mL) FIAEEFEE (0.20. 0.50.
1.00 @), 45 BRI AR 1030 mL I, 7£ 22~
24 min BHEN S FAF N 20 mL 2D, BUFEEHA
0.50 g B, %o it 0 B A7 3 55 e T AR B U i B 0o
B, A E SR LA AR A 20 mL BUFE &R 0.50
go I PL BT, WS T R R A FL A B
UPLC o8GR M 71k, ORUE il B 45 S vk
. FRoE.

3.2 Q-Marker 73 #f

BT ARSI F AR HGWD JEUERE ik 2 ik
I3 o3 AT S GRAERIE FE 22, SR R e AR 81 - DY 4%
FF- K AT B 8] - B2 B 1% (UPLC-Q-TOF-MS), fE
TE L SR TR T O AR AT S RO SR AR,
IS E VI Wy 515 B S0 R X
— M IREERE A PR AR 123 ALy, Hh s
ARSI E H 4 4> Q-Marker. i3 PA_E 5256 = S0 AT
TESLIISLES T, RERE U HERIH R AE HGWD &
HEFESD GRTHD PR EERRSY, ARSI 1%
B HHREUEIE AN E Q-Marker & &R 5E(H
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SRRz . SE K
W (HEER) BT, HGWD B favcn [ FRHEEITERE, MR4RIEETRE, LT R

28, FMES D h ETT 7 SRS, HERL
MERTFNEZ, AZ A diZgR, 252 Fi R,
TR IR O B B, RSN EY), H
RS R IR AR mRPEEEAEER Q-
Marker(?3-23), HA ] NF-«B i& A S8 TAH K
[ cleaved Caspase-3 SR RIS, KIEPLR. Bt
JiIE S5 A FH 20270, RERG RE A L L B R TR 3 AL
G, PR WA FZEEERS, BAPE
PR MEFRRIT S PUREAEAER R, B2 i Q-
Marker A5 2 Be AN MARTE B, VA7 0 L7 D) RE
FEAG SR 20y Mefdi 2 e 2 P I 2 R R & &
B, BADUAE. bk, P BUR S 2 EE R,

PR P 2= 250 78 &, HGWD 7 [ 45 (150 T
fil IR ), 5 2D ReE M B R R Q-
marker B8 5 A AR S AAERR
PORERE . AT EFEEBIS, X JLRR G A BT
B ey AR ECARE I, tEE RN TR 7 e
# L2 R A s Ak A8 4. (R, &56 (R
] 247 8 ) 2020 4 i o0 R 2588 1o B I ) SR
A G REME VPN 7 TR B ARG, Wik
BHRRE. SES. LRI B T A
PEE . WEERR. AJZ . 6-EMiX 4 Fa1EN
HGWD Q-Marker [l 5E F6F5 «

ASZIGHE TR ST UPLC R it 5 Q-
Marker & &2illE 2 #7730, % HGWD #47 i & F
Pz, HE L HARR TS, “RIR AR IXT
G E T RS L 2] Q-Marker i TT,
T A G o B ) 3 BB T 2 U Ak, BLEAE
FEAERE S O FUERA B, % Q-Marker 1ENE 7
FE R, AFT I HGWD ANk IR 1] ) ==
— B, AR EITERSIITE R A ALK
25800 o B A T it B AR A

A, fESCERH T AR, AR TT R 5 — ik
AR SR R E T AR SCHR g B s A =
EMTE, HTHREHHERE T =ik 2E ey,
IR RANE A LS, O IMRRIER
I G 2o R SR R ARG SRIR B 98, LK
UPLC 484SR & 80 B 779557, NI4T 1)
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