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Abstract: Objective To establish a fingerprint method for the reference samples of Huangqi Guizhi Wuwu Decoction (HGWD,
B R FLi%) and a HPLC method for the determination of three index components in the reference samples, so as to provide
reference for the quality control of the reference samples. Methods The fingerprint of HGWD was established by HPLC, the common
peak was assigned by correlation analysis between the reference samples and each single flavor of medicinal materials, and the common
peak was identified by reference products. The quality difference of 15 batches of reference samples was analyzed by similarity
evaluation and chemical pattern recognition. At the same time, the determination method of paeoniflorin and cinnamic acid was
established, and the transfer of the quantity value was studied in combination with the determination results of dry paste. Results The

fingerprints of 15 batches of HGWD were established, and 14 common peaks were identified, among which peak 3 was albiflorin,
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peak 4 was paeoniflorin, peak 5 was glucoside of calynoisoflavone, peak 8 was coumarin, peak 11 was cinnamic acid, peak 12 was

cinnamaldehyde and peak 14 was 6-gingerol. The similarity of each batch was > 0.904, which could be clustered into two categories,

and the cumulative contribution rate of the five principal components was 84.205. The contents of calycosin-7-O-B-D-glucoside,
paconiflorin, cinnamic acid and cinnamic were 0.503—0.920, 16.452—28.520, 0.344—0.866, 0.842—1.735 mg/g, respectively. The
transfer rates of decoction slices and reference samples were 23.480% —38.717%, 36.468% —53.193%, 20.054% —33.694%,

2.782%—4.570%, respectively. Conclusion By using the combination of fingerprint and the content determination of the multi-index

components, the quality value transfer of benchmark samples in HGWD can be analyzed, which provides a scientific basis for the

quality control of the benchmark samples and the development of compound preparations.
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202007, JF 5> %099.3%), HFE i 24 S S E i AT
Bis XHHESATZENERTE ('S 031GB166251). 7
TR (5 Y290MOC57109), JFi &4 %1 =98.0%,
RN AERA R AE . Bl O, taka,
FECMREE (RED AIRAR; HER, tikaf,
R CRED WHEAFIARAR, g, kg,
REM RN 5 2K, BN R
EHAF.

B, B AAT. A REAMI R
“NEARM AR AR, HWEIE PR RS
XFEAFIREE, 7HRIET SRR EEDZ
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2. REREBHEYE Ziziphus jujuba Mill. [T 15
OGRS, RS ChEZH) 2020 FERRPRTE.

2 FIIEFIEER

2.1 15 #t HGWD HRpHI&

W — % 2 TN AT Gk o KR OSSR XT
AT IR, 1S B RAR R, BREE (hE 2 )
2020 RS AM IR HHICHUE . 2R H 15
O HEAT R HERE SO AL . REZ 15 B e, RERL .
BAT AR RO # AT g 5 I HER . T8 BEAL

AR B AT IR b7 TR 2R BEATRIETT, EEL 3 BEREA A T 15 #ta 7, Lkl 15 ik HGWD
APERE D 20 HE2G8F, IR (RPEZGH) 2020 £ ROFEEUERES, BAAAA E 1.

=1 153t HGWD FEEHSITNIRA SR HER

Table 1 Fifteen batches of HGWD reference samples correspond to batch number and origin information of decoction pieces
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Mty #E FE it P i} i i} i i} i
HGWD-1 K202212010 IFiKREE: GY20230601 ™7 st T 5 K202200006 ZRUZ MMl YC-SI-SCQW221205020 TUJIISK g o2k YPKY20220004 iR ikbs (RL4TT)
HGWD-2 K202301005 i KIFERE GY20230614 | Pkt Faa st K202200010 %RIZMIEMIX YC-SI-SCQW221205019 NUNIIRIEEA S YPKY20221101 %R (BL4l)
HGWD-3  K202212024 1P KRVEEE GY20230608 [ 7G5t FHiE K202209004 /iR YC-S1-SCQW221205003 JUJIISRILENE YPKY202301003 (7R (R4tiHi)
HGWD-4  K202212020 i KIS GY20230611 | Pkt Fpa &t K202200012 SR MIEMIX YC-SI-SCQW22120500L JUIIilEA £ YPDZ-SD-221002 iR (S14ili)
HGWD-5  K202301003 LI KREEE: GY20230606 | st THIE: K202209018 ZHZ MK YC-S1-SCQW221205020 TUJIIRiliEREL YPKY202301005 ilik 5P (Btiii)
HOWD-6  K202212013 i KREEE: GY20230613 | st THIE: K202209019 MK YC-S1-SCQW221205008 TUJII KLk EL YPKY202301002 ik 5P (Btiii)
HGWD-7 K20222017 T KRIEE: GY20230607 7 st T 5 K202200003 ZRUZ Ml YC-SI-SCQW221205007 TUJIISK L2k YPKY2022002 iR ikbs (RL4TT)
HGWD-8 K202212015 i KIFEEE GY20230805 | skt Fp &t K202200017 SRIZMEMIX YC-SI-SCQW221205009 JUJIIiliEA £ YPDZ-SD-221003 iR (S14ihi)
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% 10.66 ng/mL. AjZjHNBEH 1027 pg/mL. &FE %
10.49 pg/mL [PIRA X I SV o

2.2.3 HGWD FEHEFE AL Sl il & B
HGWD Z:HEFE S 0.2 g, FE%FRE, BHAEHHR
N 10 mL 50% HEE, FREiE, @AE (DI
100 W. #iiZ 40kHz) 15 min, A, 50%F 4N E
WROSHIR R, PR, BER, BUSHE, B HGWD
FEERE S A AR

224 BRI R & AT B
B BRI, H2I8 “2.17 TR J5 1145 % Bk i
ARG TR, F5I8 “2.2.37 TR J7 ik 45 Bk

(AR TR 8T

225 BAMEBER S VSIS o AR AL 7 E K
HUH DA SR R (0 oA 4 R R 25 AR T, 4208



° 2832

PER 2025648 B56% B8P Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 8

“2.17 TUF 7 iERIF SR B RRBGR R T8y, 1%
MR “2.2.27 TR ks IdIARERIE IS, SRR, Bh
AT BRAEZE L SO 5 AP VA
22.6 FEEHEFEL W45 N HGWD-13 KT
k¥, F “2.2.37 TR 5k R AW, Egt
FE6 IR, LL12 5 GRS AZH, KitE&t
A6 W AF T A B I TR () RSD 3897 F- 1.00%, AH X
U RSD /8T 6.20%, 45K, ZAARE % T
EY/5

227 FaEME%E HHGWD-13 a2
ST HIAE 00 34 64 94 124 15, 24 h #EFENIE,
PL12 S0 CREZ ) NSHR, SiT 543G WA
PRE A ) RSD $4/NT 1.00%, AH X AL RSD
BINT 7.50%, Z5RFY], B VERAE 24h WAE
EMERLT,

228 HEEMFEH W54 HGWD-13 MiET
¥, % 2237 TURPATHI 6 kS iaw, it

I %-@w,w\}\.}

RBA R s sl N dsan ankad]

) SIS VRIS PUT VU5 T T VPRVS OW
TP PO PN I VRPN VY
1 A

PPN PP T N T PRGN .

FEaHT, DA 12 S50 CREERE) S, SiE gt
A5 AR X 5 B I T ) RSD 3878 TF- 1.00%, A X [
U RSD ¥/ T 4.50%, 5K, ZhiEEENE
R4f.

2.2.9 FRGIENERIESL B 15 #t HGWD FEHERE 5
(HGWD-1~HGWD-15), % “2.2.2” T | J7 ikl %
AR AT, % “2.2.17 TR ik &R T,
iR, KA 2 HGWD-1~HGWD-15 &
SNERGMZTE RS (Pt SO RE AR VT
r&4t) (2012 O #4704, LA HGWD-1 Bk
NSRRI, K A Ee:, IR 95 A 0.1 min,
2% MRIEfG Mark WEVCHD, ZAE Ront B8 Fe o i
(R), 2RI 1. HLHE P45 i B ik B A e 1
UF WSS . AR AE B S ) o R I A N S k4T
PR, HisE T 14 MIA I, FREFIEmBmECR. o
BRI 12 S0 GRS 1EAZRIE (S). 15
It HGWD F:HERE fhFir U L 1

14

R
= J —ssie HGWD-15
e AL HGWD-14
L« HGWD-13
——ats HGWD-12
L« HGWD-11
HGWD-10
HGWD-9
- HGWD-8
- HGWD-7
HGWD-6
s+ HGWD-5
- HGWD-4
Late Al HGWDS3
—t+ HGWD-2
HGWD-1

50
t/min

70 90 100

15 #tt HGWD E#EH SR HPLC 358 EiE R E 3t BIE S EiE (R)

Fig.1 Fingerprints and comparator chromatogram (R) of 15 batches of benchmark samples of HGWD
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Fig.2 HPLC characteristic chromatogram of single medicinal material, negative solution and test solution of HGWD
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3-albiflorin; 4-paconiflorin; 5-calycosin-7-O-B-D-glucoside; 8-coumarin; 11-cinnamic acid; 12-cinnamaldehyde; 14-6-gingerol.
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RAMBRAR (A) 5 HGWD EEHRHIXSAR (B) B9 HPLC $HEFE L ELLE

Fig.3 HPLC characteristic chromatogram of mixed reference solution (A) and HGWD test solution (B)
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FE AR ST Y 14 AN A7 0 U T AR A 2R AT 204
PR 5 MEEE > 1 MERD (Zi~Z5), B

ZETTRREN 84.205%, W] 5 Ao feig ik
15 it HGWD JEHERE ity 14 NI 84.205% (5
;%\o /n%JLé% 3,

&, HCA 25 R 5HAMLE 4y

WHEZR 4 Bz B FE B 8mr R, M 25 3 A
D EABREATERAR R, HAH 1 Bl 1

KT 8 (FHEE) 5 BT IR EFT ). 9.
7. 105 13 12 CEEEE). 6 SUERIMERE, HHE, 5
2 ERSr EE R T 3 (RJANEEE D). 24 1. 64 7
FUERIMEE: 28 3 EMHFERBLT 2. 8 (FW
FO. 12 GERE. 13 SIERIERE;: 54 £l E
BT 11 (AR, 14 (6-ZE B R) SIERIE R
5 ENEERBT 100 1 SIERFEE.
DA FE 853 77 22 DTk ER o5 R AR DTk 3R 1Y) L 4B
NRE R, BERSGERD () BECN Y=
0.299 28 Z,+0.202 58 Z,+0.149 21 Z;+0.113 85 Zs+
0.077 12 Zs, X &FEARRILREAT AT TH R IFHRT,
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Table 2 Similarity of HPLC characteristic chromatogram for 15 batches of HGWD reference sample
v AR
i HGWD-1 HGWD-2 HGWD-3 HGWD-4 HGWD-5 HGWD-6 HGWD-7 HGWD-8 HGWD-9 HGWD-10 HGWD-11 HGWD-12 HGWD-13 HGWD-14 HGWD-15 R
HGWD-1  1.000
HGWD-2 0989  1.000
HGWD-3 09% 0990  1.000
HGWD-4 0984 0997 0985  1.000
HGWD-5 0992 0983 0997 0978  1.000
HGWD-6 0989 0996 099 0997 0980  1.000
HGWD-7 0990 0992 0995 0993 0992 0993 1000
HGWD-8 0993 0993 0997 0991 0995 0991 0997  1.000
HGWD9 0992 0998 0993 0997 095 0999 09%  09%  1.000
HGWD-10 0978 097 095 099 0993 090 0978 0986 0968  1.000
HGWD-11 0990 0989 0997 0986 0998 0986 0997 0998 0990  0.99 1.000
HGWD-12 0994 0993 0993 099 0987 09% 09%0 0992 09% 0973 0.988 1.000
HGWD-13 0916 095 0921 0966 0919 0949 0947 0941 0949  0.904 0.939 0.930 1.000
HGWD-14 0994 0992 099% 099 0993 0993 09% 0997 09% 0980 0.99%6 0.994 0.938 1.000
HGWD-15 0995 0991 0997 095 0995 0988 09% 0997 0992 0988 0.9% 0.994 0.925 0.992 1.000
R 099 0997 0997 099% 099 09% 0998 099 0998 0981 0.997 0.995 0.948 0.998 0.9%  1.000
RIS &4 15 #t HGWD E A Rig QU R £ HIE = R o #iTr
0 5 10 15 20 25
: ' w : - FEM%E
HGWD-2 Table 4 Principal component loading matrix of common
nggj iji peaks in fingerprints of 15 batches of HGWD
HGWD-6 WA
HGWD-8 — e 5
HGWD-11 71 Z2 Z3 Z4 Zs
HGWD-3 1 0.024 0.616 -0.387 —0.079 0.469
oD i‘l‘ 2 0015 0633 0670 0123 0245
HGWD.1 3 -0.173 0711 0406 —0.155  0.355
HGWD-7 4 0.569 0.567 —0.143 0.257 —0.149
own1s —— 5 0733 0045 0484 0240  0.100
HGWD-10
HGWD-12 - 6 0.499 0.550 —0.425 0.005 —0.412
HGWD-13 7 0711 0529  0.240  0.027 —0.208
El4 15 #t HGWD EERER HCA HHIRE 8 0813 0035 0453 —0.161 —0.109
Fig. 4 HCA dendrogram of 15 batches of HGWD 9 0729 -0268 —0.193 0.095 0.132
#3 15 #t HGWD EERFmIESEE L AIE PCA R 10 0.693 -0.217 -0.410  0.117  0.505
Table 3 PCA results of common peaks in fingerprints of 11 0121 -0.248 0.136 0.866 0.280
15 batches of HGWD 12 0.618 -0.314 0432 0478 0.112
EARSY RHER i TR BBV % TURE% s 0627 ~0.602 0431 ~0.041 0027
7 4190 29.928 29.928 14 0.284 0.042 0.178 0.628 —0.231
Z 2.836 20.258 50.186 2.3 HGWD EfEHFmiEtnml 5 EENE
Zs 2.089 14.921 65.107 231 A
Za 1.594 11.385 76.492 (1D BEFRHEFHEET: BN Agilent
Zs 1.080 7.712 84.205

iR 5, 15 #k HGWD HE#ERE S 4, HGWD-

15 FIZRE T HAbI R, R FTRERST .

Zorbax Eclipse Plus Ciz (250 mm X 4.6 mm, 5 pm)
Ky BN 2 H5-0.2% F ER /K 1AW, BTl : 0~
23 min, 12%ZJiE; 23~65min, 12%~26%7.E;
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*®5 15#t HGWD EEHREMSTIREEBNER
Table S Results of principal component score and

comprehensive score of 15 batches of HGWD

Lk L L Iz Iy Zs Y HEFP
HGWD-1 166 202 235 269 327 1815099 6
HGWD-2 143 174 203 232 282 1564966 7
HGWD-3 -3.78 —4.59 —5.35 —6.12 —7.44 —4.129930 11
HGWD-4 -5.40 —6.56 —7.65 —8.75 —10.63 —5.902 470 14
HGWD-5 130 158 1.84 210 256 1420199 8
HGWD-6 —4.02 —4.88 —5.69 —6.52 —7.92 —4.393790 12
HGWD-7 -1.71 —2.08 —-2.43 —2.78 -3.37 -1.872110 10
HGWD-8 -0.80 —0.97 -1.13 -1.30 -1.57 -0.873 620 9
HGWD-9 -5.55 —6.74 —7.85 —8.99 —10.92 —6.063 350 15
HGWD-10 1.82 222 258 296 3.59 1.993236
HGWD-11 352 427 498 570 6.92 3.844163
HGWD-12 —4.98 —6.05 —7.05 —8.07 —9.80 —5.442 500 13
HGWD-13 6.28 7.63 8.90 10.18 12.37 6.866 100 2
HGWD-14 2.78 3.38 3.93 450 547 3.037286 4
HGWD-15 7.44 9.04 10.53 12.06 14.65 8.131987

AR E 1 mL/min; 5K 260 nm; A5 30 C;
HEFEE 10 uL.

(2) Az AiliHh Agilent Zorbax Stable
Bond Cis (250 mmX4.6 mm, 5pm) #; 3N
LE-0.2% IR KAWL, BREEDENL: 0~7 min, 5%~
12% . 7~25min, 12%~19%Z.Ji5; 25~50 min,
19%~30%Z. M5 ; RFRIE 1 mL/min; #0003 K 250
nm; FiE 30 °C; HEAERE 10 pl.

(3) WEERR: ik N Agilent Zorbax Eclipse
Plus Cig (250 mmX 4.6 mm, 5 pm) #; WshHN
CE-0. 1% BR/K VB (28 & 72), Z5FEWEmt; AR
M 1 mL/min; KA 276 nm; AR 30 °C; 3t
FEE 10 pLo

(4) HEEEE: iy Agilent Zorbax Eclipse
Plus Cig (250 mmX 4.6 mm, 5 pm) #; WshHN
CNE-IK (32 168D, SEEEYENL; AR E | mL/min;
K 290 nm; A 30 °C; #EAERE 10 pL.
2.3.2 HGWD E:ERE f il Moy i m il & B
HGWD EHEFES 0.2 g, %R E, BT HEHE
i, REEIMN 50%H BE 30 mL, %%, FOERR,
HEFE AL 15 min (B 100 W, iR 40kHz), A4
JERRERE, 50% T REAN SRR, R, 8
i, EUZEEW, EI43 HGWD R Re S At s v .
233 BAMEAGRSIA RIS & kb T R
FHRERR (3 Ath 4 sRp 25 AV T, #H| “2.17

TR 5 A5 S RO DI SR OB R T A, IR IR
“2.2.27 TUF J5 4 il & A BIE AT . BREERE . B
BEEET 3 APl VA

234 OFHRSERIIEIE R SRS 2
PIRERR . 588 e TR A T 0 1Y o A B I L T
IS A 251 98.63 pg/mL. AR 5.02 png/mL. &
AR A PR 5.07 pg/mL. A 10.26 pg/mL
(10 B —XoF B VAR

235 LREMEEL LR R o R A
W BAPESUR AR, F6IR “2.3.17 TN EIE &
HERE T, ISR LA 5~8, SRER, BIEhRK
SERIVE NG T, 45 RRNZINE L BIERLF.
23.6 AMERREL USRS, 4

BRI AT n i
‘ B8 S TR
HE 0T HE
- B T SR

- HGWD 275

) B SASECIER &

0 10 20 30 40 50 60 70
t/min

Es5 HEMRTESFRIIFAEETEENECIER
Fig.5 Chromatograms of content determination of

calycosin-7-0--D-glucoside

ATETTF X R

HGWD 4 J7

BT,

0 10 20 30 40 50
t/min

6 FEHRPOHEEENE HPLC

Fig. 6 HPLC of content determination of paeoniflorin

PR
I A PIRERRRIR,

BEM w47
R A

0 5 10 15 20 25
t/min

7 EERE R R E 2NE HPLC
Fig.7 HPLC of content determination of cinnamic acid
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|
L e R T
FE e
_ ~ _ HGWD 45
_J R PR
0 5 10 15 20 25 30 35

t/min

8 EEMRTPHEKEEENE HPLC
Fig.8 HPLC of content determination of cinnamaldehyde
M “2.3.17 TR B &R 08, DABTEIRE
FREALRR (XD, WETHRUNAAR (), 2etfilbritt sk
FAFEENATTRE, 455K 7070 688 S o W o 4 i
Y=34038.0X—53427.0, R2=0.999 1, ZMEJEHEN
1.63~104.93 pg/mL; A 251 Y=2 608.0 X—48 054.0,
R*=0.999 6, ZBM:VERIN 33.18~1 061.77 pg/mL;
PWAERR Y=284 341.0 X—93 324.0, R2=0.999 7, £
PEJE N 1.60~102.20 pg/mL; #EJZE Y=74 858.0
X—6 468.2, R*=0.999 8, ZEPEVulEN 1.63~52.17
pg/mL; 25 REIR, SABbR LI 1E 2R VTG A 20K
AR
237 RESEEHEE H“2.3.47 TN &5 R EAR
I AIESEHERE 6 I, IHEAAAIAHE . WHER. B
v o PR T L R R THIAR Y RSD 3 il A
0.59%- 0.42%- 0.24%. 1.28%, % FERiZA K
R
238 faEME%EE B HGWD R (HGWD-
13) im0l THIFES 0. 20 44 6.
8. 10, 12. 24h, %M “2.3.17 TN o & FHERE
N, VHEASATYE . PIEERR . B T A hE
H. ARSI AR I RSD 43514 0.40%. 0.40%-
1.85%- 0.32%, 25 R Wl iR 24 h Wi E
PER 4.
239 HEEMHEZE L HGWD AN (HGWD-
13) HFHr, 3% “2.3.27 WUR 65 715 FAT il % it
WAVA 6 1y, TRMR “2.3.17 TN (il SRS
BT, THRARATZEE L PIRERR « B8 5 2 T 4 46 B
e R S B B0 RSD 22 508 1.42%. 1.35%.
2.56%- 1.45%, ZEREIRZITEEE MR
23.10 JnFEEIYEELE B HGWD EEHERE &
(HGWD-13) % -+¥7 9 #3, &4y 0.1g, 73 7ILL 0.8 -
1o 121y 1.2 01 P ERBIIN S Fa bR 20 X B, 3%
fR “23.27 TR LS PAT A 3 s

IR “2.3.17 TRl SRR BT, TP EARATY
T PR, BRI A 0. FE R 0T
IORERISR S BN 101.26% 92.93%. 102.28%-

104.06%, RSD 73714 2.34%- 1.90%- 2.48%- 1.89%,
g5 R BRI R I HER R R AT

2.3.11 HGWD FEAEFE A FEFR s € &M 7
M “2.3.27 TUF J7 iM% 15 i HGWD ZE#ER: i
U TR, IR “2.3.17 TR ik AR E 15 4L
HGWD HEHAERE i 4 MEFRE S 1B &, 4550

* 6.
24 15 #it HGWD EEHAPIEFRR P 2E LIS
KRR

MR P 278 2020 AR 7700 58 % Rt
WY 4 FRbR T B B, BRSO R
ME 6. AFEMIK HGWD FEALRE T8 A1
7.740%~9.293%. HE 6 SR ATH, AFEHALK
HGWD H: ik il A 5 208 5 35 I 26 W0 97 10 0 1
N 0.503~0.920 mg/g, #EFE RN 23.480% ~
38.717%; AjZ5H iR /350N 16.452~28.520 mg/g,
R HEN 36.468%~53.193%; WHBRR R/ ECN
0.344%~0.866 mg/g, 4%~ 20.054%~33.694%:;
RS R BN 0.842~1.735 melg, HBEN
2.782%~4.570%.

R R = 0 TR R T P AR R B/ A o

EhR M R B
3 T

3.1 EYEIESRIEREENEBIFER T IERE

FE B2 B O B 25 FERCAE (b [ 245 5L ) 2020 E R
T E B EFEAR TRy, B2 HGWD JEiER: A
A % T2 AP R AR O o DRI, I dUE
U, o VAR 12 5 (B4RIONEE
Bl AEata Sl i 2 g,

FRAEAE SR B A 2 SR A S SR A
JEBTEG 2 Ao KR IR AR AS i S 2 b 2 4t
RANFIZE A AR B2 M, RIS B

B TR I T e VR AR
HPLC VEXF s i s SR it AT, S5 3R B
SRR SR, BRI AR
TR S B TR . PRI, AW Tk
MG A R AT 7. B
SR AR A OO 2GR (R 2 ) 2020 4F
FRAF R E I SE TR ARy, BATPUAE. PUEAL.
LRy MR PURMIERUST, AJA TN
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*6 15#t HGWD EEHmPIERRI S EREEREEBEXR
Table 6 Index component content in reference sample of 15 batches of HGWD
- BEFEMA G (mgg ) BBE A4H(ngg?) HBE WHR(ngg") HBR HER(mgg?) #H#E hEx

W FEUERE dh % Wh MRS % W RUERER % W REHERER % %
HGWD-1 1150 0.611 28935 24600 16452 36468 1415 0712 27438 16680 1.190 3.889 9.293
HGWD-2  0.990 0.503 23804 22700 20.268 41873 1300 0627 22635 15819 1380 4.091 7.991
HGWD-3  1.220 0.59%4 25318 26700 26.779 52194 1339 0866 33.694 15145 1004 3453 8.871
HGWD-4  1.300 0.588 23714 23700 23.058 50959 1300 0.698 28.140 16735 1147 3591 8.931
HGWD-5 1.280 0.656 27800 26800 26.285 53193 1367 0770 30579 14251 0.842 3.205 9.248
HGWD-6 1.120 0.689 31.022 22800 20989 46.395 1293 0756 29476 15937 1137 3597 8.590
HGWD-7 1190 0.920 38717 26600 25.802 48558 1.398 0748 26801 16258  1.054 3.248 8.532
HGWD-8 1.110 0.568 23480 24000 24431 46693 1318 0710 24713 13861 0966 3.196 7.813
HGWD-9  1.060 0.536 24268 22200 18487 39929 1413 0648 22010 16940 0983 2782 8.173
HGWD-10 0.870 0.509 30118 26300 21.132 41378 1413 0550 20.054 16.940 1132 3444 8777
HGWD-11 1.280 0.705 25026 27200 27125 45309 1308 0703 24406 16.043 1.018 2.881 7.740
HGWD-12 0.980 0.512 29613 23900 16550 39.257 1.354  0.602 25200 14752 0.857 3.290 9.260
HGWD-13 1.060 0.641 34132 26800 22347 47154 0.850 0.344 22869 21452 1735 4570 9.030
HGWD-14 1.260 0.809 30519 23700 23611 47311 1400 0762 25852 17226 1470 4.054 8.098
HGWD-15 1.060 0.611 24407 30400 28520 39.738 1.365 0.834 25901 15649 1.050 2.842 7.916
X 1.129 0.630 28.058 25227 22789 45094 1322 0689 25985 16246 1131 3476 8.551

70% X ~ 0.790~1.467 0.441~0.819 19.641~ 17.659~ 15952~ 31566~ 0.926~ 0.482~ 18189~ 11.372~ 0.792~ 2.433~ 7.676~
130% X 36476 32795 29.626 58.622 1719 0895 33.780 21120 1470 4518 9.406

B2y AASHE (P E 245 80) 2020 SRR 2 B0 E 1R
Ry, BAT TR BUR ISR B IR
TRYTOIVIAIH . CRIFHTHIAR 1 FHUS-200, PEERR
2GR R R AR sy, AR . A
i PUEEREIERIR22), B N FE 25 ER TR (]
ZHL) 2020 R P =M E FRAR LAY, B
Prae Pt A &7 K 1 1E 3,

VEUNFA 2R | UPLC-Q-TOF-MS A4 #r
HGWD #rdE B A 22 B sy, Lo fdE e th 110
A . BRI SRR A HPLC-MS B 1 5 7%
[FIE HGWD H 21 By, ki@ nT T, 2
SEATRE, ONEVEAN I R E R IR B AL S
%, YR 2477 HGWD ZiRlrE &
W5E JRFAE EIRE 735, i E A AR A . (R sk
/T8 24 v R TP R R S T 2 B I e = E TR
Pro TREUEINE PCA 25K, 258 WEERRIXS
81 ERTEBORTTER, A R RO R Mk i
FERMBIR RS, SURAAE Ry BB R R
BRI AT RELE . ATZE . AR A Bl .

3.2 HGWD EEHRERGEARNHEHERE
EEHRIL
FRBTHER. A KRG 2R

Z, KERRFR 2 H O TEZ, MET#E 90T
[F B SR 7 90 T A e T 6 Tt R H v i i SR A B
S RME AT ARG, DAA T8 5 s AT 3 M
FE ST, S SR B A PR USCR &y R EE
RS, Rk, A TTIE AR TR S 15 2
HTAE HGWD ik, KA 17 50
HEATHREL, FFIEF] 100%. 80%- 50% H EEAE J a5
R N B UHERE I ISR . fratEE S R
TRy 50% L HGWD HEEAERE R ikig 5 100%
FH T K% 80% FF i Ach F O JE B R A AR LE, A0
b, EIRERE L, SRR, WY K ki B
S SEHUAT RN 50 f5 R, WA, S
15 min Ji (i W0 T A TE B 5 00, D 2 AR
W5E4ar. SRtk g s, mpqE. 755 RS
R, 50 fiF 50% RN E . B 15 min b
PRELERE AT RS EIE B AL

X T HGWD H:ERE SR bR 5 e Bl 5E Sk
Ui, e 100%- 80%- 50% F B AL BEIEHERE i, 50%
A B AR o & B R = T 100% 80% FH i Ab 7
FORE S BREBGAT RN 150 50, fEbrth &
B A 15 min J5 ORI TR C B3 O,
Ui B R AR 4 MOk 150 £ 50% FHBEHE 75
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15 min AbEEFEERE ST E B E .

DLt R 0 (1 85 B W TEAE S dabs, XHALEIAE &
5-0.2% R K I LIE-/K FHEE-0.2% FH R /K%
W CHE-0.2% I BR/KIER, Rl 230, 250,
270+ 290 nm, AFfE 0.8, 1.0, 1.2mL/min, A
I 25, 30, 35 C, #FEE 10, 20 pL SO &Mt
BHATHE, AT LIE-0.2% F B /KIE R N E)
M, K KN 270 nm, /AR EA 1 mL/min, £+
M 30 C, #FEEHN 10 ul.

33 HEEMRREREEEZERAR

DA AERE S A8 A8 o e B 28 I O AR 3 ME 1)
+30% N ERME, 15 it HGWD FEAERE S AT 2y
TR LS ETRAIRBNER, AR WER
R 8 B T 6 0 B S AEAE 1 MR E £30%
JEE P, Hh HGWD-13 iR AR & B T
JE R hRUE, HGWD-7 HE UK ¥ 85 57 35 I ] 26 4 1 7
G T AR IR DR AT BE N P RERR A R
N, SRECREAR, HAWRNS s8R s, U
FAEH SRR 2R 25 BRI,
J SR AT B 2R R G R R 5 EE BT RO R T R —
FOPEECE KA B R R, DUARUEREIR
()5 B — B e A AR L I 2 — 1

FRALEE VAR 45 SRR B, AR KRR HERE S TE AL
LU BRI, BERAE—EE
o PCA G5 REIR, 951 R LB T B2
BB ER, 46005 DER AL 3T
AIEER, ik BT w2 T R
WEER 3 NZERMERS, FEREN AR
HGWD FHEHERE T 8 1 22 7 AR B A R0-310,

2 124 77 FEHERE i A TR A B R a4,
22 322 75 I R AT AR B Ay, R LR -
H ) - 79 o B A R I O, T B O PR O
Iy EAEAR AN, PRUESEHERE S 13— B2, il
TRV 2% ok R 1 R A S RN R A DG PR i S 25132,
ASEES R FHIRSUEIE . 8 2 K IR b B 2 il
EMG G, WA AT HGWD FfEF: 5 i
BEAASESREAT N, YIPEY T HGWD ik
FEG R EVPN I3, B r s s VS A LR 35K
F 0.9, RN E LR EIR, SRS FE bR
R R EE AR HIERMAR +£30%, SHORTERE
F R BIAE B 90%~ 110%, & B FEUERE 5 i 4 T
SRR RN, NGR4T HGWD AH 2]
FIRITE R B i i e A 4
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