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R FLY%) of its decoction and freeze-dried powder, as well as quantitative determination methods for nine marker components,
in order to characterize the law of quantitative transfer. Methods According to the “Technical Guidance for Pharmaceutical Research
of Traditional Chinese Compound Preparations Managed According to Ancient Classic Formula Catalogue (Trial)”, HPLC finger
printing profiles and a simultaneous quantitative method for eight active components, along with a separate assay for astragaloside A,
were developed. Fifteen batches of HGWD decoction and freeze-dried powder were prepared using an optimized process. The value
transfer process from medicinal materials to decoction pieces, decoctions, and finally freeze-dried powders was systematically
characterized by evaluating the characteristic peak area of the unit mass compound yinpian (equivalent characteristic peak area) and/or
quantitative levels of multiple constituents. Results The established HPLC methods both met the requirements stipulated in the 2025
edition of the Chinese Pharmacopoeia. The intra-batch similarity of the characteristic chromatograms for the 15 batches of HGWD
and its freeze-dried powder was > 0.983, while the inter-batch similarity was > 0.909, indicating good consistency of sample quality
both within and between batches. The 15 characteristic peaks in common covered all the herbal components of HGWD, among which
seven peaks were identified. Among the 15 batches of HGWD decoctions, the contents of nine quality indicators-astragaloside 1V,
gallic acid, albiflorin, paeoniflorin, calycosin-7-O-B-D-glucoside, cinnamic acid, cinnamaldehyde, formononetin, 6-gingerol-were
calculated based on the corresponding dosage of the herbs, ranging from 0.14 to 0.32, 1.33 to 1.84, 2.26 to 7.57, 11.57 to 15.01, 0.11
t0 0.26, 0.17 to 0.32, 0.45 t0 0.97, 0.01 to 0.02, and 0.21 to 0.32 mg/g respectively. The content ranges were mostly within the mean +
30%. For the 15 equivalent characteristic peaks across the 15 batches of HGWD, the intra-batch transfer rates from decoction to freeze-
dried powder ranged from 73% to 129% for 14 peaks, except for cinnamaldehyde in some batches, which showed a transfer rate of
45% to 71%. The mean inter-batch transfer rates ranged from 62% to 101%. Conclusion The decoction form is determined as the
reference substance for HGWD. The established quality control indicators are comprehensive and reasonable. The method for
characterizing the transfer of equivalent characteristic peak area is relatively scientific. It can provide new evaluation and quality control
indicators for the research and development of benchmark samples of other classic prescriptions. These findings provide a basis for
establishing quality standards for HGWD reference samples and for supporting the development of granule formulations.
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Table 1 Batch number and producing area of 15 batches of HGWD medicinal materials
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2.1.3 HGWD il R HETHIESR
RIERIE R HGWD /KFE T 200, 23 FREGE i
41.40¢g. FEAL 41.40g. HRj41.40g. A3 82.80 g.
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&2 15#t HGWD BRE AR 5 e R TIREHESE

Table 2 Contents calculated according to dried products of five components in 15 batches of HGWD medicinal herbs and

decoction pieces

HGWD 2kt i = S B (mg g ) A RS H/(mgg )

'S HKFH BRSNS BER AAE 2R HETPE BERHIHENE B ~AE 6-LHE
1 1.16 0.97 17.70 4280 1.50 0.97 0.70 17.70 3550 151
2 1.09 0.50 18.80 3140 1.66 1.04 0.68 19.10 29.90 1.65
3 0.95 0.74 22.00 34.40 1.04 0.83 0.60 1340 2930 1.12
4 1.10 0.53 13.90 3360 1.20 1.09 0.50 1220 29.80 1.20
5 1.16 0.65 16.10 30.60 1.66 1.01 0.61 1390 31.20 1.65
6 1.16 0.97 16.10 38.30 1.50 0.97 0.70 1390 3640 151
7 1.16 0.65 18.10 3180 1.12 1.01 0.61 1570 3160 1.12
8 1.16 0.65 18.30 36.60 1.66 1.01 0.61 1660 31.40 1.65
9 1.10 0.53 17.90 29.30 0.98 1.09 0.50 1510 3240 1.35
10 1.09 0.50 22.80 4020 1.10 1.04 0.68 19.00 32.60 1.19
11 1.09 0.50 19.10 32.00 1.59 1.04 0.68 1820 33.30 159
12 1.16 0.97 1490 33.60 159 0.97 0.70 1430 31.80 159
13 0.99 0.75 2250 3410 1.04 0.93 0.63 1560 32.80 1.12
14 1.09 0.50 1440 39.80 1.50 1.04 0.68 1370 33.00 151
15 1.04 0.61 1530 27.80 1.10 0.94 0.72 1490 2830 1.19
¥E 1.10 0.67 17.86 3442 1.35 1.00 0.64 1555 3195 1.40
HMEIN30% 1.43 0.87 2322 4475 1.75 1.30 0.83 20.22 4154 1.82
HEIH30% 0.77 0.47 1250 24.09 0.94 0.70 0.45 1089 22.37 0.98
=YL 1.16 0.97 2280 4280 1.66 1.09 0.72 19.10 3640 1.65
/M 0.95 0.50 1390 27.80 0.98 0.83 0.50 1220 2830 1.12
ME30%HE 0 3 0 0 0 0 0 0 0 0
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100.0%~2.8%Z.fi%;: 74.1~80.0 min, 2.8%Zfif; &
U 1.0mL/min; F:iE 30 C; MK 210 nm;
HEFER S uL.
222 PR

(1) HGWD % T8 il it i3 W 4 25 PR X
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2N, §E 30 min, H 0.45 um e RIEGE, HX
SRUEM, EAR.

(2)HGWD A i : K% 2= I HGWD
%7 1.645 mL # 10 mL &3k, nHEEE %Ik,
JalE “2.22 (1)” TR #AE.

223 BBROF R RAE R % T B
B BRI, #5008 “2.1.37 TR 7 1145 & Bank
WA BFIRGETR, %88 “2.2.27 TR ik,

HIFEN

224 HIPEARS SRS & R R AL T 2 AREL
B DA RO (R AR 4 WRAR T, %I “2.1.37 TR
LRSS B Z ARG TR, %08 “2227 TR
Jrik %, Bifg.

225 XTHESERIHS  RERERE TR A
ZYNBETT . AL BRI AR PIAERR
FEREE . ToWIEER . 6-EHEA R NERE, MR
R A E 2 N 1065.57 1054.02. 1035.66-
1075.59. 411.16. 598.77. 203.21. 1150.35 ug/mL
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W, T “2.2.17 UMM, HalfEfl & s
0. 8. 17. 21 25. 41 h #FEMlE, 45 R & LA
AT PR B ] Y RSD ¥<<3.79%, HH X W [ A 1)
RSD #<4.85%, fF&1aaUEw 552K,

228 HEEMER HE—H# HGWD % Tk, #%

H8“2.2.2 (D7 BURTEPAT IS 6 0 HHal m id i,
el “2.2.17 U Ak K AREREIDE, SR EIE
WA AR O BE I 1] () RSD $41<<3.67%, AHX I AL
RSD #<4.55%, FfFE4aa0&uE k52K,

2.2.9 HGWD HREEIE g KA 53
SRS EFREL HGWD % T4y (D1~D15) Ak % s HL
HGWD 77l (T1~T15) % 15 #it, #%M “2.2.27 Al
“2.2.17 BURJ75 50 ml AT S A E, A4 25K 5
HPLC FELL ATA #0TAN “ o2y el i s i AH AL
FEVE &4 (2012 WO Bk, 43l D1 A T1 N
S, WENE LN 0.1 min, KAPAEE, 4
G2 pRIE, BT AWEICEL, R R 15 it
(D1~D15 Al T1~T15) [P4FAEREEE, FHAE R G
FEIEEE (DR 1 TR, WLE 1. #2455 HPLC ElE#E

DTN S—

|

A D W O S
L . o

\

~

0 20

60 80

3-BRTEG 8ATANEEE: 9NIAH: II-BEREIM AT, 13-AHER, 14, 15-6- 2B K2, 3 [,
3-gallic acid; 8-albiflorin; 9-paeoniflorin; 11-calycosin-7-glucoside;13-cinnamic acid; 14-cinnamaldehyde; 15-6-gingerol; Same as figures 2, 3.
1 153t HGWD ;%7 (T1~T15) FMEF#H (D1~D15) HiXm@iFR HPLC EXEX RBEHEEE (TR 1 DR)
Fig. 1 HPLC characteristic profiles of 15 batches of HGWD decoction (T1—T15) and lyophilized powder (D1—D15) test
solutions and their control characteristic profiles (TR and DR)
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X 15 4t HGWD % +¥ (D1~D15) Fli7ii
(T1~T15) FRAEE AT AALEE 734, 4558 (36 3.
4) R, 15 TG TR FZ AR R 4> ) 5 DR

AT TR L IARLE ££=0.976 F1 0.974, TRt
() 07 7 St TBD PRI AFABARE 35393 7 =0.918 1 0.909, &
Bl HGWD T Rzl & T 2%0E, AR
Hu. HER #1450 HGWD %Az, 4
TERR Y Z S8/, £ W HGWD 4T Az 7k ]
AL Py o — EOE Y R Ao

=3 153t HGWD AT (D1~D15) BIFELE

Table 3 Similarity of 15 batches of HGWD freeze-dried powder (D1—D15)

. HIRE
B T Dz D3 D4 Ds D6 D7 D8 D9 DI0 DIl D12 DI3 D4 DIS DR
DI 1.000
D2 0.991 1.000
D3 0983 0.980 1.000
D4 0983 0987 0976 1.000
D5 0971 0982 0990 0.987 1.000
D6  0.990 0.997 0980 0.992 0.986 1.000
D7 0.995 0983 0985 0.981 0.970 0.981 1.000
D8  0.984 0965 0981 0.959 0955 0.960 0.990 1.000
D9 0.992 0981 0968 0.975 0.954 0977 0.991 0.986 1.000
DI0O 0.993 0979 0984 0.980 0.969 0976 0.997 0.992 0.993 1.000
DIl 0979 0988 0964 0.992 0.977 0990 0.976 0.953 0.979 0.973 1.000
DI2 0953 0975 0967 0.984 0.991 0981 0952 0.925 0938 0.947 0.980 1.000
DI3 0994 0980 0970 0.976 0.956 0978 0.993 0.988 0.999 0.995 0.977 0.938 1.000
DI4 0998 0988 0981 0.986 0974 0991 0.993 0.980 0.991 0992 0.983 0.959 0.994 1.000
DI5S 0962 0984 0955 0.986 0.978 0989 0.953 0.918 0.946 0.945 0.984 0.990 0.945 0.965 1.000
DR 0.995 0994 0989 0.993 0987 0995 0.994 0981 0989 0992 0.990 0.976 0990 0.996 0.976 1.000
4 158t HGWD ;%5 (T1~T15) KHEIE
Table 4 Similarity of 15 batches of HGWD decoction (T1—T15)
", i
TT T2 T3 T T5 T6 T7 T8 T9 TI0O TIl TI2 TI3 T4 TI5 TR
T1  1.000
T2 0989 1.000
T3 0980 0973 1.000
T4 0980 0981 0977 1.000
TS 0987 0990 0979 0.993 1.000
T6  0.966 0.975 0989 0.987 0.984 1.000
T7 0993 0974 0985 0973 0.978 0.965 1.000
TS 0981 0956 0982 0.952 0956 0952 0.990 1.000
T9 0993 0980 0970 0.972 0.975 0.955 0.988 0.984 1.000
TIO 0.990 0971 0987 0.972 0.976 0967 0.997 0.992 0.989 1.000
TI1 0978 0987 0964 0.990 0.985 0977 0.966 0.945 0.977 0.963 1.000
TI2 0947 0969 0965 0984 0978 0.992 0.941 0914 0934 0939 0.978 1.000
TI3 0994 0976 0972 0.972 0.975 0.955 0.991 0.987 0.999 0.992 0.975 0.933 1.000
T4 0995 0982 0982 0987 0.991 0.974 0.992 0.978 0.989 0.992 0.980 0.957 0.992 1.000
TI5S 0960 0982 0952 0.985 0.987 0977 0.945 0.909 0.944 0940 0.982 0.989 0.941 0.964 1.000
TR 0.994 0991 0990 0.993 0994 0987 0.991 0.977 0988 0.990 0.988 0.974 0.989 0.996 0.976 1.000
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2.2.10 FRAEWESJESIRIN 2 W UR A R R
TR A RO AR A . HGWD R TR ki
AV S PR A, I 92217 TR A
AR S, AR W 2. 3. AXFELA T, XT
15 NMRHEEREAT IHE TR N, R0 1. 11 (B
S E AT HETEE, 1§33 GRETIR).
4, 8 (NjANBET ) 9 (RJZ5H). 10, 12 HETH
Aj, 6. 13 CRAERR). 14 CREZES) VHJE TR,
W15 (6-ZHiz) HETAZE, W2 N MR
AU, WS, 7 RAATFIEER A,

15
go I 13,
]
0 20 40 60 80
t/min

2 REWRMAAK HPLC & (210 nm)
Fig.2 HPLC of mixed reference substances (210 nm)

23 9

UL 4 5 673

11
10

2.3 HGWD ZFIFUET#H 8 iR R ES
HAKERUE

230 @Ik RWEKS N 270 QR B
B2, 232 (AjZHNBET . ATZ5E). 248 (BEHFH
Wi AP . TERRAE R 278 (AERR ). 290 (F
). 220 (6-FEHE) nm, HAFE “2.2.17 i,
232 RAXTH SRS S [\ “2.2.57 i,
233 HEESERIHIS [ “2.2.27 BT “2.2.4”
TR o

234 LJRMEFEE 53RO A0 IR
HGWD TR i i i . PR S . H
TEWA, IR 92317 TR A S AR E
iR (B 4~9) SR, 8 Miabrm o BEEY AT
1.5, BT TETHE, HE2e-Pia, LEikse, 4 b
[E 25 88) 2025 FERRER .

235 LMERARFELE BRI 2257 BINES
SRR, HEIR 92317 TR J7vEEREIE, D
Xof B VA VRS R N AR (X0, UETRIAR AL
by (YD, xfilbriEdh 4, HATLYERIE, 5EE77
iV MHRRE () FIHEERE, 85103 eET
2 Y=16.04 X—4.60, r=0.999 8, ZZI:JEH 2.00~
119.98 pg/mL; AjZNEEE Y=3.581 X—1.96, r=
0.9998, Z&PEuE 5.00~299.97 ng/mL; A Y=

12
A

| -

B __f\—gii____—____
ST U A

J

- N

S
5

. e

N l B U O A._.\L._, Y SN SR S

20

40
t/min

60

3 HGWD RIRIRF FFHFBAMESRN HPLC
Fig.3 HPLC of HGWD single decoction pieces, freeze-dried powder, and negative sample

6.76 X—9.22, r=0.999 9, Z&PEVEH 2.00~299.93
pg/mL; B F M EEE Y=18.34X+2.11, r=
0.999 7, ZMEVEH 0.50~29.99 ug/mL; KRR Y=
4296 X+4.81, r=0.999 8, Z&MEVEH 0.50~30.01

pg/mL; HEZEE Y=52.91 X+6.20, r=0.9997, £t
J6H 0.50~30.06 pg/mL; THI{EER Y=30.58 X+
0.40, r=0.9998, £ 0.08~4.80 pg/mL; 6-3
BR Y=8.14 X+4.74, r=0.9997, LM 1.00~
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WATR PR
| EETEAES Ly n | PUHERR . L TN
J | HGWD TR . R | | nGwo s ThEs I
BRI AT P L | | seEERma . e
% E1 A =R Li
o 2 w0 6w 80 0 0 w0 &0 8
t/min t/min

El4 HGWD HT#HgRTEEENE HPLC E (270 nm)
Fig. 4 HPLC diagram for determination of gallic acid
content in HGWD lyophilized powder (270 nm)

BREATBIRERE B
% EI A

0 20 40 60
t/min

El5 HGWD ZTHMAANEEEMAIHESENE
HPLC [& (232 nm)
Fig. 5 HPLC diagram for determination of albiflorin and

| HGWD TRl i
-

paeoniflorin content in HGWD lyophilized powder (232 nm)

By A= n
T Mﬁ,l CE L S—

| HGWD B RER | ‘ |

BRI |

e

A

o 20 4 6 80
t/min
6 HGWD ZTMEEFRENEEHEEMTRERS
EE HPLC [E (248 nm)
Fig. 6 HPLC diagram for determination of calycosin-7-
glucoside and formononetin content in HGWD lyophilized
powder (248 nm)

El7 HGWD HFTH AR S ENE HPLC & (278 nm)
Fig. 7 HPLC diagram for determination of cinnamic acid
content in HGWD lyophilized powder (278 nm)

F e
| PRI REA g L

l I

|| HGWD FTAi ik

FEF

|| SREERA TR A
AR
o 20 4 e 8
t/min
El8 HGWD HFTHhHEREESENE HPLC & (290 nm)
Fig. 8 HPLC diagram for determination of cinnamaldehyde
content in HGWD lyophilized powder (290 nm)

0

J6—£‘~¥E{?Xﬂﬁ% o

| l HGWD ¥ THRER | N

L BEERRES

7 I
0 20 46 80
t/min
B9 HGWD ZT#HF 6-EiHFES=ME HPLC & (220
nm)

Fig. 9 HPLC diagram for determination of 6-gingerol
content in HGWD lyophilized powder (220 nm)

60.05 pg/mL; A UL & 48R B 73 CEAH L4 11 Y0 [ P 4k

PER R RUTS
%Mnﬁh%rﬁkﬁﬁﬁ'%%uﬁﬁw%

3 M1 10 B, #8508 HE i B4 o Ak AR s W R AN SE

IR, ZRBRETIR. ~NANERE. NjgE. BER



PER 2026£7H B57% B 148 Chinese Traditional and Herbal Drugs 2026 July Vol. 57 No. 14

» 5545 »

TR E AN . REERR . M. TEWIEER. 6-F
PR REIFR 2354 0.06+ 0.42+ 0.23. 0.05+ 0.02
0.02. 0.02. 0.11 pg/mL, EE&FR7HIN 0.21. 1.39.
0.75. 0.16. 0.05. 0.05. 0.05. 0.35 pg/mL.

23.6 UEEEEEL  BURA M IRGIE, %R
“2.3.17 U R SR AR SRR E 6 1K, SRR
TR ATZINERT . A2 Bds e s A0 1
PIRERR R R I L ToRAE 3R | 6- 2B R IE I ALY RSD
3N 0.46%-0.45%-+ 0.36%- 0.17%- 0.32%- 0.28%-
0.57%- 0.85%, ZRFIUNZAEHRGHE RIT.
23.7 FEEEFEE BUGE 10 #t HGWD % T sk
AR IR “2.3.17 UK E R ARE AR
6 K, EREETIR. NANBEE. A4H. B
SR AR RS, HEREE. TEWIEER. 6-
FH RGP RSD 40514 0.32%+0.65%-0.57%-
2.72% 0.27%- 0.60%-+ 0.41%. 1.81%, Z5HEFH
R R AT

238 HEEMFEHR FEHESE 10 It HGWD 4T
W6y, IR “2227 A “2.3.17 IR J7 ik &t
AR E, ZEREE TR A NERE
ATUTE . BAS AR AR . R BRI
TEWIIE 3R L 6-2 B3R T B 70 501 RSD 43 51 1.23%
1.53%-1.00%- 0.99%- 1.17%- 1.39% 3.24%- 1.85%,
SER R ZSLE T RIT.

239 FoEMEE S 10 L HGWD T ER
PE TR, %R 2317 TR BREAME, 4
BIERIE)GE 04 8. 17, 21, 25. 41 h #EREIE, 45
BB TR, AN AT . BT EEH
HPEE. REERR. HEREE. TEMIEER. 6-ZHIFRIE
THIAR A RSD 435514 0.49%-. 0.60%- 0.88%- 5.29%-
0.68%-. 1.09%. 2.00%- 2.04%, %5530 v
TRAE 41 h NAREE R IEF.

23.10 ThEFEEEEES ARANRES 2 K, K
ERRE R 10 LA HGWD % T8y, %08 “2.2.27 T
TI7HEH % HGWD TR il il 6 fy, 4%
“2.3.17 BN R S A SRR E 6 X, S5 R E
TR AJZINERT . A2 BES T iR A AT E
PIRERR « HE R I L TERWIAEER | 6- 2B R IE AT RSD
3N 0.75%-0.80%- 0.69%- 0.85%- 0.74%- 1.08%-
0.99%- 1.24%, 25 FM A [AHE % FE R i .

2311 JOFEFEISCRAREE RS 2R 0 0 2548 A
B & B0 HGWD 418 38.0mg, 3L 61, BT
10 mL 2, IEE4isk 1.645 mL, FEAIEHE)G,

FE 30 min, 7> HIFERREE TR 100% [ B 7 &
A “2.2.57 TR 8 Fiokt B it &, I EE R %
PEAIE#E 30 min, fH 0.45 pm B g, His:
JEVR, A5 0 AR AR TR “2.3.17
TR G RN e, THE SRR R (35 0
FEECR A RSD, S5 R TIR. ~JNBEE . AT
251 BE R AINE . R BRI, T
63 6-EH AR P INAE RS 253 51 09 101.58%.
96.08%. 104.56%. 93.47%. 109.69%. 104.62%-
83.89%- 84.74%, RSD 4314 0.82%- 1.67%-0.62%-
1.71%-+ 0.59%- 0.75%. 2.66%. 0.38%, W] WLI%F
A (hEZ ) 2025 FRCER, RPZSLIRHER
R4f.
23.12 SENE H HGWD 775A HGWD % T
W& 15 ik, 2R IE “2.2.27 TR 5 ik £ A
W, HERR 2317 OURN R bR e, T
FrabR T O, AR WK S, 6.
2.4 HGWD ZFIFATHMPRERESENE
241 M BEEFCA Aglient Zorbax SB-Cis
K (250 mmX 4.6 mm, 5 pum); MBI N ZHE-7K
(34 1 66); AR 1.0 mL/min; A& 35 C; #
P (VA 10 L, R SRV 24 54 10 uL;
AROCHE RN ZR2H: ERERE 65 C, A
PRI 1.5 L/min, E2351H N 4.
2.4.2 GRSV IO R B PR B B A e
rmEE, FFPEEHR 1031.26 ng/mL 5 15 HE
HE A 28 T S 25 W A 2% fiy 46 Y PR P I ) i 250.08
ng/mL R FE 1 HR X B VT
2.4.3 MR TR B

(1) HGWD T sl i v . A 25 AR AL
HGWD #T¥r 1.1 g, BT 100 mL HIEHTIHH,
b4tk 25 mL, #EAEEE, 8 30 min, %%
% 250 mL 43RS, FHZKVRIIE TEEREHL 4 1K,
X 40mL, A FEIETE, H 40%Z0K5%k
B2, FRIX 40 mL, FEEK, IETERUKIBZE
TJa, HEEEFERE S mL 80T, IFPES
ZIFE, #8851, H 045 um JE g, HUELIE,
HIFS

(2)HGWD AL A : R 2 W HGWD
%7 25 mL & 250 mL 73R, FRC2.4.3(1)7
TR 7%, RIS

(3) AT ¥ “2.2.47 TUR A1)
BB R TR, %I “2.4.3 (D,
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®5 15# HGWD 75 9 BRI NIRA B E S &
Table 5 Contents of nine components in 15 batches of HGWD decoction

HGWD i H/(mg-g ")

) WIKHEY WETFR AANNET ATAE EBEEREBEAREET WER BEEE CWER 6-EHER
T1 0.16 1.67 3.03 14.09 0.14 0.26 0.88 0.01 0.27
T2 0.32 1.35 2.58 11.65 0.11 0.32 0.94 0.01 0.27
T3 0.15 1.73 7.42 11.57 0.18 0.28 0.56 0.01 0.22
T4 0.18 1.50 3.60 11.89 0.13 0.26 0.51 0.01 0.32
T5 0.28 1.67 7.05 11.64 0.20 0.29 0.45 0.01 0.28
T6 0.17 1.59 3.01 14.72 0.15 0.32 0.59 0.01 0.32
T7 0.15 1.61 2.90 12.01 0.13 0.17 0.64 0.01 0.21
T8 0.16 1.84 757 12.89 0.20 0.28 0.74 0.01 0.32
T9 0.20 1.49 3.06 13.91 0.14 0.27 0.87 0.01 0.30
T10 0.30 1.80 3.35 13.34 0.11 0.21 0.59 0.02 0.26
Til 0.18 1.53 3.08 13.86 0.14 0.28 0.97 0.01 0.25
T12 0.21 1.67 7.16 12.44 0.26 0.23 0.68 0.01 0.25
T13 0.14 1.52 3.08 13.71 0.11 0.20 0.79 0.01 0.26
T14 0.24 1.66 2.83 15.01 0.12 0.19 0.58 0.01 0.22
T15 0.18 1.33 2.26 11.75 0.17 0.30 0.68 0.01 0.25
¥IE 0.20 1.60 4.13 12.96 0.15 0.26 0.70 0.01 0.27
YIMEIN30% 0.26 2.08 5.37 16.85 0.20 0.33 0.91 0.01 0.35
WMEI%30% 0.14 1.12 2.89 9.08 0.11 0.18 0.49 0.01 0.19
IZON| 0.32 1.84 7.57 15.01 0.26 0.32 0.97 0.02 0.32
5 /ME 0.14 1.33 2.26 11.57 0.11 0.17 0.45 0.01 0.21
B = 30%b 3L 3 0 6 0 1 1 2 0 0

&6 154t HGWD FETF#d 9 Mgk S FRABTELSE
Table 6 Contents of nine components in 15 batches of HGWD lyophilized powder

HGWD R4y $/(mg-g™)

T WIKHT WETER AAART ATAE EBEREBEAET WER EEE TCWER 6-EHE
DI 0.43 3.53 6.32 30.99 0.29 0.57 1.00 0.02 0.98
D2 0.83 2.80 5.25 25.22 0.24 0.69 1.20 0.03 0.95
D3 0.42 3.91 16.30 28.15 0.40 0.65 0.78 0.02 0.78
D4 0.45 3.33 7.79 26.97 0.29 0.59 0.61 0.02 1.13
D5 0.76 3.67 15.08 27.64 0.40 0.65 0.62 0.03 0.97
D6 0.42 3.46 6.43 33.29 0.33 0.72 1.03 0.02 1.13
D7 0.41 3.76 6.63 29.18 0.30 0.41 1.28 0.02 0.78
D8 0.48 4.40 17.58 32.01 0.44 0.68 1.50 0.02 1.26
D9 0.54 331 6.64 31.43 0.30 0.60 1.55 0.02 1.08
D10 0.78 3.63 6.57 27.62 0.23 0.44 0.96 0.05 0.88
D11 0.51 3.36 6.54 31.24 0.31 0.63 1.58 0.02 0.91
D12 0.54 3.39 14.19 27.16 0.51 0.48 1.08 0.02 0.84
D13 0.40 3.30 6.58 30.78 0.26 0.44 1.25 0.02 0.99
D14 0.61 3.48 5.81 32.65 0.26 0.41 0.88 0.03 0.78
D15 0.48 2.75 4.60 25.27 0.35 0.63 0.97 0.02 0.87
A 0.54 3.47 8.82 29.31 0.33 0.57 1.09 0.03 0.96
PIEIN30% 0.70 451 11.47 38.10 0.42 0.74 1.41 0.03 1.24
YIEI%30% 0.38 2.43 6.17 20.52 0.23 0.40 0.76 0.02 0.67
IENEN 0.83 4.40 17.58 33.29 0.51 0.72 1.58 0.05 1.26
e/ ME 0.40 2.75 4.60 25.22 0.23 0.41 0.61 0.02 0.78

HB £ 30%t 3L 3 0 7 0 2 0 5 1 1
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(207 TR J59253 S 45 5 2 v %) ) 1 Ak ot VA
244 LEVEELE ORSERIDCET B HHO0 R A TR
HGWD 3 i st i P Mtk i i, 2 3
WA, I 2407 TUR AR RAERENE, IR
R (o 1 e 5 FAth o il e 73 BS FE R T 1.5, BRI A
THBATLTI, BT, TEkR. BKHE
XTI BRI 2 B HPLC B
K 10,

Hﬂ E?ﬁfﬁ h@:—ﬁEﬁﬁXﬂﬁ% L
ﬂ Hb HGWD % T-¥it HE'J
BRI |
2 A |
o 00w
t/min

El 10 HGWD FTHHAXFEFSENE HPLC &
Fig. 10 HPLC diagram for determination of astragaloside
IV content in HGWD lyophilized powder

245 LMEXRRFEE FHEREH “2427 DUFXHE
oot it A VL, 4 R T ) A [0 ot 3 58 (100 0T Rt YR
IR “2.4.17 TR 3l 2R RE I E o DL
Xof B it i VBT R FEE AR IO R AR (X0, I TR
PIXTECR AR (YD, SeflbniE e, 2/ ok
FEAPERATE, | LRI TN Y=1.43 X—
3.19, r=0.998 0, ZTEH 49.92~500.25 pg/mL.
2.4.6 IXESKEEEEL WUE 4 5w
VAR, TR “2.4.17 TR B SR RIE SR E
6 X, 4R EHH IR RSD N 0.79%, 455
RIZA TG B E R .

247 FEEEHE HLT10 it HGWD 775 4HR
W, %I “2.4.07 TR B ARSI E 6
W, TR IS RSD N 1.59%, 45K HZ
TIERRE RS % R R AF

248 RMRSERERME ¥ “2427 BUFHEE
FHE O R il 2V, TR LU R, 14—/ “2.4.17
TR G AR, DMEEEEL 3 80 10 205t
SR R A R PR AN E B PR A 11,864 39.55
pg/mL.

249 FEEMFEE HTIO0 it HGWD 75, #41E
“2.43 ()7 BUF ik &AL AR 6 i, 1%
“2.4.17 BT RS SRR T, BRI R E S 4L
(1) RSD A 4.35%, K7L EG MR

2410 FEMEEE BUT10 #it HGWD 554t
T, TR “2.4.17 TR (A& E o BIFER %5 0.
5. 8. 14, 24, 29. 41 h BEFENE, %5 FF UG
FRH RSD N 5.83%, 25 SR A AL I W/E 41 h
24.11 FFEEEELE  ARANREE 2 K, %
=L T10 #it HGWD %7, #%# “243 (2)” iR
i, fils a6 oy, 158 “2.4.17 TR
T SR A AR AE , B FH U T AR ) RSD 24 3.06%,
FREZ TV R 2 B R4
2412 INFERISCERFEE RE B A R H

& B HGWD %57 12.5mL, BT 250 mL 27K
T, InNgEYE K 12,5 mL¥ES), A “2.4.27
TN g #1366 uL, RZ), FH/KWURIIE T BEHEEL 4
W, BHX40mL, F[FE “24.3 (2)” 5k, #145
JOFE RN R e AR A . #5I] “2.407 TR
R SR AR BERE N T, TR R R S I IO [l W
FH 95.15%, RSD A4 5.09%, 754 (i [E 245 ) 2025
FERRELR, SRR WIZ VAU R AT
24.13 HFEIE FEIHGWD AT &
15 b, 7 lda iR “2.4.37 TR 77 v & R S A TR
3 R S R VAR 10 uL AT “2.4.27 TR AT
FER W 2+ 5+ 10 pL yENEIEAL, %M “2.4.17
TN i AR e, RS E, 4%
W5, 6. HES AN, f£ 15t HGWD 77,
W, AANERTE. BER R EET. A
FERR . A R )& SR H £ 30% ko Al 3.
6. 1. 1. 24, HAMEEIHEL30%TEEHN. H
Fonl, 15Ht HGWD #%TH, BICHF. AJ
ZYNBEE . BRI AR . R YIAE
. -EH RIS BB £30%AE S HIE 3. 7.
2. 5. 1. 14, HAR#IHEE30%A .
2.5 HGWD EEfREMERIE
251 ZIEWRRTAIM IR - -5 TR A AR
WIS AR 20 5. 6 45, AR (ZM-K
R R =K I B M R B
R - 70 e 7% 2 = R B o B RO TR R R
EES DT R =R T R
B/AFIR RS SGE. WA - R TMERR=05T
M R SR AR PR SR A
HGWD H sy NZA B 355 R TR %
R, RIHBEAEABRNE, SERNET. 8,

MK 7 T W, 5 PR M2 - R R 20N
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&7 153t HGWD 89 5 #iE#RA A Z#-IRA IR R -7, IRR-ATHEBE
Table 7 Transfer rates of five component from medicinal herbs to decoction pieces and from decoction pieces to decoction,

from decoction pieces to lyophilized powder in 15 batches of HGWD

HGWD f@“ﬂ-%#f‘r%%/% _ jk)#-%%ﬂ%ﬁ%/% ’tﬁ)#-?ff?%%%zaﬁ/%
s W %ﬁs%éﬁ@lﬂ Vg A f-% P %:EE@IEJ T 6-% WIS %u%fﬁ@ﬂ b RS A ?—%
T HERYE HE PHE ey HE TH HEREY B
1 84 7 100 83 101 17 21 5 42 18 18 18 2 37 13
2 95 136 102 95 100 33 18 5 43 16 35 15 3 39 12
3 87 81 61 85 107 20 31 4 42 20 21 27 2 40 14
4 99 94 88 89 100 18 28 5 43 27 18 24 2 39 19
5 87 94 8 102 100 30 34 3 41 17 31 27 2 38 12
6 84 72 86 95 101 19 2 5 43 21 18 19 3 39 15
7 87 94 87 99 100 15 23 4 4 19 16 19 3 36 13
8 87 94 91 86 100 17 34 5 4 20 19 28 4 40 14
9 99 94 84 111 137 19 29 6 47 22 21 25 4 42 16
10 95 136 83 81 108 31 17 3 4 22 33 15 2 38 15
11 95 136 95 104 100 19 2 6 45 16 21 20 4 41 12
12 84 72 96 95 100 22 39 5 43 16 27 35 4 42 12
13 94 84 69 96 107 16 20 6 4 24 19 19 4 41 18
14 95 136 95 83 101 24 19 5 49 15 27 17 3 46 11
15 90 118 97 102 108 21 25 5 4 21 24 23 3 41 16
B 91 101 88 94 105 21 25 5 4 19 23 22 3 40 14
BEM30% 118 131 115 122 136 28 33 6 57 25 30 29 4 52 18
BEM30% 64 71 62 66 73 15 18 3 31 14 16 15 2 28 10
e KAH 99 136 102 111 137 33 39 6 49 27 35 35 4 46 19
e/ ME 84 72 61 81 100 15 17 3 40 15 16 15 2 36 11
#E30%It % o 0 0 0 1 3 3 0 0 1 3 1 0 0 1

8 15#t HGWD H) 9 FIEFRRR 53T -F TR E
Table 8 Transfer rates of nine component from decoction to lyophilized powder in 15 batches of HGWD
DHl-ETREBE% BT R ERE%

Bk wh an  cEEW k| O HE Bk AN CEREE £ 6.2

W . AU \ WHR N 95 N ANTHE L WHER Bk
P R R AR E BE R FR B ARG E B
1109 84 8 87 85 87 45 93 73|12 119 93 90 9 90 95 72 101 76
2 108 8 8 90 86 89 53 92 73|13 119 9% 8 9 94 93 66 102 78
3106 87 85 94 87 91 54 94 69 |14 110 89 87 92 91 92 65 95 4
4 99 89 87 91 88 91 48 97 71|15 113 9 89 94 9 93 6 9% 76
5 106 87 8 94 80 89 55 94 69 | 109 8 8 91 87 90 6 95 72
6 97 8 84 89 86 88 69 92 71 |HEM30% 141 114 111 119 113 117 8 124 9%
7 104 8 8 90 82 90 74 95 69 [BIEMI% 76 61 60 64 61 63 4 67 51
8 111 8 8 9 83 90 75 96 T2 |EkfE 119 93 90 9 94 95 75 102 78
9 109 8 8 89 88 89 70 93 71 |B/ME 97 84 8 8 80 87 45 92 69
10 107 8 8 86 86 87 68 93 70 |HE30%ME 0 0 0 0 0 0 0 0 0

11 114 8 8 91 87 9 66 93 T

61%~137%-. “FRIHEBF N 88%~105%, K- FER R PR AT 3 ik, BRI & R 3
FIHR TN 3%~49%. FHIHEBERN 5%~44%. fit. 6-ZEER 1 B £30%, HAEBRBES
Hodr, 2GR B R T, 6-ZHE 1 #LAK -7 30%M. ML 8 AT, 9 Rl iz - T-# %
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N 45%~119%, “FIEBEER 63%~109%, %
R R R IIE +30% N . R 7 7l 0L, 5 FiEs
WV - TR RS RN 2%~46%, TR N
3%~40%. Hr, HEEHT 3 . BT %
FEF 1L, 6-ZHER | IR R L £30%.

2.5.2 HGWD [ 15 /™ MR T R 77 -8 T80
BT B 15 ANFAEE T AR 2 B3 Sk
M ERHEVE TR, PSS SR AR 195 71)- 1R
TR, ERNEI. 10, HFRIOAW, 154t

HGWD #LP 15 A 2 SRR AEVE T AR K2 770 - 1R T4
B, BREHLT 14 S0EHE: N 45%~T1%4h,
HA 14 DN 73%~129%, FEARBIE £30%H.
Al L, HGWD #lbN 15 MR A ] iz 550 [ 20
FHIE LB BNR TR, BEGTR & &L
W EimiERr . B3k 10 v 0L, 15 it HGWD #t[a] 15
A BRI AR B F 2R 35ME N 62%~101% . Uit
B 15 ANMRFIEVE B Nz 7 B VR TR I e 8 e 8 —
B, HEAFE AT E— SR

&9 HGWD #tA 15 M HEFEEEFUAT-FTHEHE

Table 9 Transfer rates from decoction to lyophilized powder of 15 equivalent characteristic peak area in HGWD within batch

HGWDZ -5 T W1 75 2 1%

FRE IG5

fitr k2 K3 #t4 ks Hte Hk7  HE8  Hk9  #ik10 #k1r Hk12 K13 Hk14 1S
1 93 103 108 92 97 8 8 99 97 93 97 101 107 92 91
2 99 88 105 94 93 8 108 105 104 82 107 104 96 88 88
3 91 95 98 90 92 92 99 100 99 85 95 102 96 93 96
4 76 82 8 81 8 79 95 8 81 77 80 89 80 72 89
5 85 88 92 78 8 87 9% 91 91 79 89 94 89 87 90
6 76 80 8 76 8 81 90 89 78 72 82 90 79 80 86
7 83 8 100 81 8 87 98 93 83 80 85 97 84 81 89
8 92 95 98 90 96 117 97 99 98 8 103 102 94 90 94
9 93 97 99 91 94 93 101 99 96 85 96 102 96 93 96
10 96 105 88 8 8 8 107 95 95 90 93 82 99 95 111
11 102 103 109 87 81 100 103 100 105 96 98 102 107 99 119
12 92 91 8 8 8 92 129 91 100 95 93 92 95 91 96
13 93 96 100 9 93 92 100 97 97 85 96 100 97 93 96
14 45 55 56 48 47 68 77 18 71 63 64 73 63 61 61
15 88 90 87 81 8 8 87 91 88 79 86 93 93 88 91
15/ 3518 87 90 93 8 8 8 98 94 92 83 91 95 92 87 93
YIEIN30% 113 117 121 108 110 115 127 122 120 108 118 123 119 113 121
BIHIR30% 61 63 65 58 59 62 68 66 65 58 64 66 64 61 65
=N 102 105 109 94 97 117 129 105 105 96 107 104 107 99 119
&% /ME 45 55 56 48 47 68 77 78 11 63 64 73 63 61 61
HB 3004 AR 1 1 1 1 1 1 1 0 0 0 0 0 1 0 1

10 15 #{t HGWD #t[a] 15 MY EFHEEE LA - A TMEBRELD
Table 10 Summary of the average transfer rates from decoction to lyophilized powder of 15 equivalent characteristic peak
area in HGWD between batches

. - TR % - - TR % i - TR %
Isie B wE L IS W Wi Uoisi wtm s
VS o wago, SN BMIJIES S BRI RIS S RO b
1 96 124 67 108 82 6 82 106 57 90 72 11 101 131 70 119 81
2 96 125 67 108 82 7 88 114 61 100 80 12 94 122 66 129 80
3 95 123 66 102 85 8 97 125 68 117 82 13 95 123 66 100 85
4 82 107 57 95 72 9 095 124 67 102 85 14 62 81 43 78 45
5 88 114 62 94 78 10 94 122 66 111 82 15 87 113 61 93 79
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24 BRI VA T A0 7 24 B R W T
3 Wie
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G AR R0, R R SRR I . R R S R
PIFERR BT . FI /R R AN T190, A5 251, A~
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ZRUHHR0-B); 6- LB R BT M . HIHI 40k N R
Ji 4261 R AL g ROk L AR TV S R A E 28 s
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monophosphate, cAMP), {HA £ 57 iAo i 32331 K A
M| HGWD 75/ cAMP, 20 E 7. HPLC 2
M T RE cAMP & &P, (HEEEH. W,
PRI i & TR RAIE S, BIREEAE HGWD )
AR cAMP, B ARK S| L 22y A 2. 45
4 HGWD Jit SA5 B P TN I € o (5 24 ) 2025 4F

FMFRFRI, ARSI 2 LA B TR
AT AT, BRI AR . WAE
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GVRE TR TR ) 9 FEAR LY -

N T HRF HGWD 7R T4 (i 4 T2t
FEVEM A2 K S, ARSRIGTE (R E Z58) 2025 4
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BEH . TR R R TIR AERR 4 NSRSy
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FUET S AN, DU E BT I 245 64 RO A )
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3.2 MR RAAFERE S

HE [ ANFET OK ANFEEF D BCRED . #E
AR (0. 45, 80, 100 kHz) 254 s i (2 X
R, LT LG -0.1% R EL 0.2% 7K

HEFIRBIAR S 7 ARG 5 FReaia: . KAl
IE T RERERCR B R, 45 S ARSI 7 ik T
AR MR BRI S A R A, &
T AR FH 4 — i, 2[5 2 { FH Agilent Zorbax SB-Cig
BCPEREAH M BRI 2 HGWD 7 AR -4
8 P& AR E. AR (i SENT HPLC
D 38 1 FH A B e M R 47

15 R T A2 75 R R P 190 440 ) A DL P2
$%120.909, #tN%1=0.983, #il HGWD % T3 Al
DI R R P 0 B — B R A . AR SIS ST
15 MNMRFIFIESR RS T 43O, T SCRRER ST ) A Ak
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