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Research on quantitative transmitting of classical prescription Gancao Xiexin
Decoction substance benchmarks
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Abstract: Objective To establish the HPLC profiles and methods for detecting the index components in benchmark sample of the
classical recipe Gancao Xiexin Decoction (GXD, H#.i5(2i%) to explicit its law of quantity value transfer. Methods ~ Fifteen batches
of GXD substance benchmarks were prepared to establish characterization profiles. The similarity was evaluated by similarity
evaluation system for chromatographic fingerprint of TCM, to attribute the characteristic peaks. The the index components of liquiritin,
glycyrrhetinic acid, baicalin, berberine hydrochloride, epiberberine, coptisine and palmatine were determined to calculate the transfer
rates of the index components and analyze quantitative transfer laws of index components between decoction pieces and samples.
Results The similarities of 15 batches of GXD benchmark sample fingerprint profiles were all higher than 0.90. Totally, 22 common
peaks were identified, thereinto, five for Gancao (Glycyrrhizae Radix et Rhizoma, GRR), five for Huangqin (Scutellariae Radix, SR),
three for GRR and SR, six for Huanglian (Coptidis Rhizoma, CR), two for SR and CR, and one for Ganjiang (Zingiberis Rhizoma).
The average transfer rates of herbs to decoction pieces were 98.69%, 98.13%, 96.94%, 94.59%, 91.76%, 88.08%, 94.16% respectively;
Average transfer rates of decoction pieces to benchmark sample were 49.08%, 42.24%, 28.34%, 26.72%, 29.32%, 33.62%, 47.93%
respectively. Conclusion The research on quantitative transmitting of herbs-decoction pieces-benchmark sample of GXD by
combination chromatographic fingerprint and multi-indicator determination method, which can provide references for the the
formulation development of classic GXD.
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EEARFER AR, ITER, EBxR—HHE 2T
&, BHAEMATTIT, ARILIGH RS A T
HiV5.0% (Gancao Xiexin Decoction, GXD) #&[EH %
HERAER R AMRCERE AT BHRCGE D)
%11 577, GXD HE R MR (FhFgr) 1,
JEidE: HE (KB, T3 (Zf). 5% (=
PN BE Bk, BT KR (B, 2D, #iE
(—FDe BUK—2}, ZBIOST, XL, HRE=T,
R —F, H=Mk. GXD A7 ™E, 74—k
—%, —Fh—1E, FIHERE, SAME, 2k
BT BRI BEEREANERE,
AR ZIEAE 0 FE B R, K GXD M T
0. ERMEOERE . RIEEE K. TR
I BE 125 I K S5 2 PR3, GXD il
W B RAF R R AT 5

W RIL GXD MR FIZGEAT 5T 2
R TS, Mo N R 2 5 R
WM, BRZ GXD AR RIFR SR K il e i
Fi, N THERE GXD & HlA s — DR RN,
ARSEEGHEAE RS B4 7 TR 255 5 ) R R
(AR PR R ) 1, 7 il oy AR SOk, R e Ab 7
B, WFEE GXD MFEMERE S & 79k, PR
GXD FrEUEHE K 2 $8 br i sl 8 W 70 o AR5
AIEE 15 #t GXD FEAERE TSRS . Fabrpisr
VERELHER, WAHES. HER. EESE.
FNBEGR . FEOERR. YT, ERER/NEER S FR bR K
IIAECIRE R R UERE T AR S U, WP T
GXD F:EFE G R E i hAr i, /54 GXD 7EH|
FIT5 T TR N FEER A5 S FIRH R -

1 {XEEHH
1.1 Y88

Agilent 1260 B w80 AH (1% 4%, 56 [H Agilent
A#E]; MS105DU 475 7 2 — BT it K F
EL204 B9y 2 —HFRF, MRr8)-FaR 208
(i) HIEAT: KQ-500B HU ¥ ik ik 2s,
B T A A R A ) s FTS-40B 2 431k ZA i A,
T A R AR SO A PR A F] s DK-98-11 A4 Fg #vie
TKH R, RERIFHESA R A7 FDU-1200 2
AT, BB A R AF .

1.2 RFI5HSA
1.2 Wf takai o5 B, 32 Fisher A H];

SrpTAi R, bR TSI A4 K, b
I EERE IS LA R AF .
1.2.2 XHEa HEHE (S 111610-202008, &
SE95%) HEER (it 110731202021, &
£96.2%). WA (5 111715202122, FiEs
094.2%) PEB (S 111514-201706, JiiE
80 98.5%) EhER/NEERR (LS 110713-202015,
R 85.9%) FEHER (itT 111833-202007,
JE S 99.3% ) HIRE LT (k5 110732-
201913, FiE/r% 85.7%), HE A 524 s e il 7t
e F/NEBERE (bS5 B20108, JiE/0% 98%). #
FREEERS (fL'5 B20560, &4 98%), LikE
AR TR A R Mt 2 (5 SQ8030, Jit =
SH98%), FHIKEREAIRAA .
123 ZMEE  GXD FukZiM ity n 15
fIt, M HE R R | CERENHIX A4S,
KA R 2] K 2 %5 58 B0 = S50 I BUR %
E, HHEANGHHTERBEYH S Ghoyrrhiza
uralensis Fisch.[t) TR AR 2L | B N K ERE
2B tHY)¥-E Pinellia ternata (Thunb.) Breit. ) /5
WL, HEABEA RS BENES Scutellaria
baicalensis Georgi. [ TR . PENEBRERIEE
W FIE Coptis chinensis Franch. ] TR 2. T3
NERIZBIEYIZE Zingiber officinale Rosc. )T J5AR
x. REARERLBHENE Ziziphus jujuba Mill.
(R s A (P E 258 2020 SRR
e, XTAMIEATR, ZMEH. dA R
EUE T, HE (RO ABHE, LR (B &
VerE, IRRAMIERIEELR, AYRE ChE
Z54L) 2020 FFRRAIAHIREK .
2 HESHR
2.1 GXD EEHGEAHIE

B Lk 25 B iE I Excel ' Randbetween
BRABEN LA A 1% GXD, SRS B ARG B IR
2. GXD JiJ7ic#: HHENUM. FE=MW, m5=
i ERAETE KA L EE -, BK—3),
BIWONT, FeE, BRI, BR—Tt. (%)
HFX 1 A48 20mL A45, 1F+-8200mL, FE 1
F=84 g tH¥IL. (HYHEAHT, FI 42 gmimiEid
THHRHEARIHE, XERMEENATE, 5%
(EWAL T RIEE) SEJURI (7% Bbt &
WA F N HAULARN —W N 3, FEFT=12g
NE, AT R WR BN G ELR) 12 glo®), 25 |,
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Table 1 Combination information of 15 batches of GXD benchmark herbs
HEdLS FEHL piEsiins FEH FEfS P
GLH-20210428 B $JX-20210401 thPERR L NLB-20201009 7 i
GLS-20210529 H B SJX-20210402 thPERR L NLM-20201010 7
NCX-20210722 RESUPiN 4 SWG-20210404 ILiYES NLD-20201011 v
NCX-20210721 REUPiN 4 SWD-20210405 s NLT-20201012 Pt
NCX-20210805 RESUPiN 4 SWX-20210406 s NLF-20201013 v
NCN-20210807 REUPiN 4 SHX-20210319 e 75 5 I, SCC-20201015 2RI UT
NCN-20210811 RPN 4 SHZ-20210320 B 75 I, SCX-20201016 R IT
NCN-20210809 5 1 R SHS-20210321 (S SCS-20201017 LRI IT
XYJ-20210826 BreE AN H SHB-20210322 e 75 I, SCJ-20201018 LRI IT
XME-20200919 B e AN H SHL-20210323 (S SCB-20201019 LRI IT
XHY-20210306 B eE AN H SHJ-20210324 e 75 I, SCD-20201020 a1 s
NCN-20210329 REEpiN GQN-20210405 =N SLT-20201018 NN
GLK-20210326 HoNper GQN-20210406 =R SLT-20201019 NI
GCW-20210327 HoNper GQN-20210407 =R SLT-20201020 NI
GLS-20210329 HoNper GQN-20210408 =R SLT-20201021 NI
FEMS 7 FEAS 7 b KA S 7 b
CSL-20201012 HRAM HAZ-20200912 bz XHY-20210310 g
CSL-20201013 HRAM HAZ-20200913 b | eS| XHY-20210311 g
CSF-20201012 HRAM HAD-20200921 bz XHY-20210312 g
CSL-20201015 HRAM HAD-20200922 bz XHY-20210313 oG
CSW-20201020 HRAM HAD-20200923 bz XHY-20210314 g
SEL-20201017 DY)k HAD-20200924 bz XHY-20210315 g
SES-20201017 DY)k L GLN-20200905 HR e 7 XBR-20201009 HraE
SEL-20201020 DY)k L GLX-20200920 HR e 7 XBR-20201010 HraE
SEL-20201018 DY)k GLX-20200921 HR e 7 XBR-20201011 HraE
SEJ-20201017 DY)k GMM-20200901 HR e 7 XBR-20201015 HraE
CLB-20201016 V91 s GMM-20200902 HR Bl P XBR-20201018 FraE
CLB-20201017 VY 1| R HR AQC-20201001 I XMR-20201015 BrEEsE R
CLB-20201018 VY 1| BLHR AQC-20201002 I XMR-20201016 Fromss K
CLB-20201019 VY 1| B HR AQC-20201003 I XHH-20201009 BT EE A H
CLB-20201020 DY 1| AAH-20200907 4 N XHM-20901010 A

HEFEROHRE 12g, W% 9g, T3£9g, KA 12
g, FH 12g, #WiE3g, T 3ILWHT, MK 2000
mL, RABMHTR, 2k (2000 W) FIZ# 5,
ok (800 W) T35 HI 160 min (FIZEJER N 1200
mL), 200 HZEAmEHGEIE, kSR 55 min (BT
ZYELI N 600mL), AR T A, RIS GXD HEHEFE
m R T R . FoEE, THEHEE.

VB2 =1 b7 B T B i L AR R

[ 32 1) 2% BEIR A A B Bl BALIAR A o A

2.2 GXD EEH#miIgs ELREL

2.2.1 REXTHR SRS R SRR
HERR. B, DORSH . HER/NE. R/NEE
Bl EREREEMR. MR, LK. HMRELITR
HE TR, 0 70% HEY T 11 RS0 AR 5 4 47,0,
226.6. 60.8. 46.7. 11.1. 5.1. 10.6. 43.0. 50.0.
94.8 pg/mL HIXT R A o

222 HEAERIHIS REGE GXD TR
0.2 g, KA 10 mL 70%H &, FREfE, Be
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Table2 Combination information and paste yield of 15 batches of GXD benchmark herbs

95 IoH FE W I T NS HE =%
S1 ~ GLH-20210428 HAZ-20200912 SJX-20210401 CLB-20201016 NLB-20201009 XHY-20210310 30.76
S2  GLS-20210529 HAZ-20200913  SJX-20210402 CLB-20201017 NLM-20201010 XHY-20210311 30.59
S3  NCX-20210722 HAD-20200921 SWG-20210404 CLB-20201018 NLD-20201011 XHY-20210312 29.98
S4  NCX-20210721 HAD-20200922 SWD-20210405 CLB-20201019 NLJ-20201012  XHY-20210313 28.34
S5  NCX-20210805 HAD-20200923 SWX-20210406 CLB-20201020 NLF-20201013 XHY-20210314 31.47
S6  NCN-20210807 HAD-20200924 SHX-20210319 CSL-20201013 SCC-20201015 XHY-20210315 28.09
S7  NCN-20210811 GLN-20200905 SHZ-20210320 CSL-20201015 SCX-20201016 XBR-20201009 27.97
S8  NCN-20210809 GLX-20200920 SHS-20210321 CSW-20201020 SCS-20201017 XBR-20201010 26.63
S9  XHY-20210326 GLX-20200921 SHB-20210322 SEJ-20201017  SCJ-20201018  XBR-20201011 31.42
S10 GLK-20210326 GMM-20200901 SHL-20210323 SEL-20201017 SCB-20201019 XBR-20201015 29.67
S11  NCN-20210329 GMM-20200902 SHJ-20210324  SEL-20201018 SCD-20201020 XBR-20201018 31.11
S12 GLS-20210329 AQC-20201001  GQN-20210406 SEL-20201020 SLJ-20201018  XMR-20201015 28.33
S13  GLW-20210327 AQC-20201002 GQN-20210407 SES-20201017  SLJ-20201019  XMR-20201016 2791
S14  XYJ-20200826 AQC-20201003 GQN-20210408 CSL-20201012 SLJ-20201020  XHH-20201009 26.48
S15 NCN-20210809 AAH-20200907 GQN-20210409 CSF-20201012 SLJ-20201021  XHM-20201010 31.10

30 min (40 kHz. 500 W) AH 5 EFR &, H 70%
H AN R SRR (1 0 B, I, BRI 0.22 pm
FLUEME, BRAS A s i

223 ik M4 AEHESA Zorbax Eclipse Plus Cig
(250 mm X 4.6 mm, 5um); PLZSE-0.1%BEER 7K
WIBCNTANAE, BREEDEME: 0~10 min, 19%ZMi;
10~18 min, 19%~21%ZJiE; 18~34min, 21%~
24%Z.Jf§ 1 34~40 min, 24%~26% i ; 40~50 min,
26%~29%Z.Ji#: 50~60 min, 29%~36%Zfi; 60~
70 min, 36%~44%Z.iE; 70~80 min, 44%~52%
LA 80~85 min, 52%~71%ZME; 85~95 min,
71%~19%Zf%; 95~110min, 19%Z M AR E
4 0.8 mL/min; KK 237 nm; #EiR 25 C; X
RS VAV R AR VA e RE R 350 10 pLs

224 FEEEEL W5 S1 HLSER, 1%
“22.37 AR ZRAELSNE 6 Ik, LLEEH NS
g CEE ISR E, FEEMR, TR, HE
5 LA U (R AFDGT CR B BT ) FHAE X I TR A o 25 51 24 A
LA U AH 5 BE IR 1] ) RSD<<1.0%, AH R I T AR
RSD<<4.0%, K BHZITIHRE % E R

225 FEEMWIRIE  HUSIIEAERES I “2227 TR
Hl S ARSI 6 17, 4% “2.2.37 TR ik 2 4E I
5, LAESHAS IR, TF8 G WA X O B e TR
1] RSD<<1.0%, FHXFUETHIFAK RSD<3.0%, KT
FEEMERLT.

2.2.6 FaEMEiRE  HCSI UK MIETR, % “2.237
T R 242 5T 04 24 4. 8. 120 24h BERE)S
Wi, DATEESE NS IRIE, TH5EAF AT AR X R
FE B[] ) RSD<<1.0%, AHXJ U HIFH 1) RSD<5.0%
TR T IEWRALE 24 h WRaE T R .
227 fREUENEE L KABUETEN K 15 it GXD
FEHERE R ANR VAW (S1~S15), % “22.3” Wi K
BRI E, RIS (P EaEiEa
BB SN R GE (2012 WO)Y Bk, S
InE (B 1D, LA ST AZIBEE, IEIE 9 0.1,
VB s $yk, Marker VEUGHED, FF4 Rk G &
(R), VALY RGeiHE, 930 15 #it GXD %
TERE L (S1~S15) 5 R BIAHALEE 25 5537318 0.956.
0.929. 0.922. 0.965. 0.943. 0.980. 0.968. 0.976.
0.966. 0.967. 0.982. 0.933. 0.943. 0.929. 0.969,
SERRI, AR ZE RN, GXD JEAERE b
HL2RNFE .

¥ GXD FHEUERE RS S # AT R A S,
ST 22 AN, RIS AR BRI AR A 10 A
@ik, He 2 CHER). 7 GR/ANBERD. 8 (3hR
FOERD . 10 CGEXE). 11 GRRE DT, 12 (3
FR/NEERHD . 15 (MR 2D, 16 (BUEZH). 19 (H
FR) 21 (EHF) T, RAXEE & GXD 3
THERE SRR AE B LI 2.

X LU B R AR R B s B AR R [ R AN
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Fig. 1 HPLC superimposed fingerprints of 15 batches of GXD benchmark samples and its control fingerprint (R)

0 10 20 30 40

50 60 70 80 90

2-HEAF  7-HDEEI S-IRERFEMN  10-MEH 1RO DI 12-ERE/NEERL 15D R 16-DUCEEST 19-HERR  21-EHER

2-liquiritin ~ 7-epiberberine  8-coptisine chloride 10-baicalin 11-palmatine chloride 12-berberine hydrochloride 15-quercetin  16-wogonoside

19-glycyrrhizic acid  21-6-gingerol

&2 REWES (A) & GXD FHHEHESR (B) B9 HPLC $HEEIE

Fig. 2 Characteristic chromatogram of mixed reference substances (A) and GXD benchmark samples (B)

GXD FEAERE 0 R, 4 S AR AR AT T 8 43
Mr, 5RIE 3. 4. g55R, 1. 2 CHER).
18, 19 CHEER). 20 SUHRIETHE, 4. 10 GF
). 134 14, 16 (WHET) SUERETES,
9. 15 (M 0. 17 S AH A, mEHA, 5. 6.
7 GR/NEERFD . 8 (ERERHEND 11 GRERE ST,
12 (EhBR/NEERSD SRR TI%E, 3. 22 SR
XL BEILE, 21 (FEHP SBABRTTE. K
Ay T I U SR IE T, R TR B AT DARR A i
FIBAERE S
23 15#tGXD EEMHREBEREBEBREER
F5 “2.17 UK 43 A1 46 15 it GXD &% BRI
RATTKB, T IEILR R, THERWRIRA K&
SRR PR E R, SRR 3. & EAH

B 12g, WX 9g, TF9g, K& 12g, X 12g,
WIE 3 g, Mt 57 go BB HE RN N AL I

B i H 8= 0.210 O I JCH SR B H 8 3R
0.053 X 0 A IR BE R (19 HVB 38 40,210 X Rifth vk > 2
TR BB 40,160 X X R IR B AR B H B &+
0.160 X X R K TFZ2 00 (1) HVB 28 +0.210 X REfth R &
TR B ) 210

S H B 6 = VR TR R B R BB )

R 2R = 4277 SebR/ 4 J7 B R 10)

AL = (4277 Blig — 4277 SEhR)/ 4 B0

SEREIR, 15 it GXD FEUERE T S2Pr B R
9 28.09%~30.76%, HIMEA 29.48%, ETELIMEL)
70%~130% (20.64%~38.32%), A H B & Bk ds ;
G BTN 31.28%~34.44%, ¥MEN 33.16%,
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W 9 bl Ba U 17 22
S 10 22
B LT 12 G 19 7
GXD HEHEFE & 11 A1314 1S 17 18 20 22
0 10 20 30 40 50 60 70 80 90
t/min
3 GXD EAEHm S BIRAR R EE
Fig. 3 Control spectrum of benchmark samples of GXD and single-flavor drugs
2 19
BOEMEE 'S 3.4 £78 o 17 18 ) 20 2122 .
19
S L N E 018 9 17 18 J 20 2122
B P .34 507 2122
serzm 33 $78 718 P20 2 .
2
sy | 78 18 1 20 21
2
19
SR ' 9 1314 R 17 18 4 20 21
\ 12 10 15 16
GXD FEHEFE 3 4 78 9 11\ 1314 17 18 20 2122
0 10 20 30 40 50 60 70 80 90
t/min
4 GXD EHEHMRS & BIRATAMAF RS REE
Fig. 4 Control spectrum of benchmark samples of GXD and negative samples of each single-flavor drugs
&3 GXD HEHFMEBREEBRE
Table 3 Results of paste yield rate and transfer rate of GXD benchmark samples
R R LA T
I . IS . S L
BRY% BRY% Fi% E% BEY% X% /%  E% BRY% X% /% E%
S1 30.76 3330 9237 7.63 | S6 28.09 3339 84.14 1586 | SI11  30.11 3290 9152 8.48
S2 3059 3444 8881 11.19 | S7 2897  31.67 9148 852 | S12 2833  33.02 8579 14.21
S3 2998 3289 91.15 885 | S8 28.63 3351 8544 1456 | S13 2891 31.28 9241  7.59
S4 2874 3316 86.67 13.33 | S9 3042 3333 9126 874 | S14 2848 3421 8325 16.75
S5 3047 33.07 92.15 7.85 | S10 29.67 33.62 8825 11.75 | S15 30.10 33.65 8945 10.55
BEBMEI) 70%~130% (23.21%~43.11%), Kili 24 GXD EE#H#RPZRI NG EETL
DB BEE: BAMR N ER& TERHER, 7 241 GEKMF

P B R RN 88.94%, HERMAALIERE A
7.59%~16.75%, i £ IA T FEHEORTE S 5,
BN A AT GXD FIE L2 E 17, BASK
bt B SR IMER 70%F0 130%1E 8 E R, #il
GXD FEHERE B 2R LE 20.64%~38.32%.

(D HEFAHEREEEIEFME: BN
Agilent Zorbax SB-Aq #F (250 mm X 4.6 mm, 5 um);
TBNAHA 0.05%BERE /K I HK- G BREEGEBL: 0~8
min, 19%2Z.5; 8~35min, 19%~50%2ZE; 35~
36 min, 50%~70%Z.E; 36~40 min, 70%Z.f;
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40~41 min, 70%~19%ZfiE; 41~50min, 19%Z
s AR E | mL/min; #EE 25 C; 34K 237 nm;
HEFER 10 uL; HPLC LA 5.

(2) EEHEEAEXM: ik~ Agilent
Zorbax Eclipse Plus C1s # (250 mm X 4.6 mm, 5 pum);
IBNAHA 0.2% BRI MR- L Ji . BEFEBEIE: 0~20
min, 19%~21%ZM; 20~34 min, 21%~24%Z0F;
34~35min, 24%~60%/.NE; 35~38 min, 60%~
19% . : 38~45 min, 19%Z 05 AR E 1
mL/min; A8 30 °C; KNS K 280 nm; #EFEE 10
uL; HPLC EILE 6.

HEH HH
HRE I |
i | |
s FUREEY N
HERT BN | S I, L A
GXD JEHE R fo o n
0 8 16 24 32
t/min
5 HEHMHERRSEME HPLC
Fig. 5 HPLC of liquiritin and glycyrrhizic acid
determination
WA
A
HEUM - o
AR _J\ )
GXD HEHEFE i ﬂ
0 7 14 21 28 35

t/min
El6 BESHZENWE HPLC &
Fig. 6 HPLC of baicalin determination

(3) FR/NBER. FHRFIEML. HMRESIT. 3
PR /NBERE B O S5 (BB Agilent Zorbax
Eclipse Plus Cis 4 (250 mm X 4.6 mm, 5um); L2
JiE-0.05 mol/L 2 —ZB /KR (50 © 50) A
L, SEEEVEME: 0~25min, 100%ZE; ARG E 1
mL/min; FEi 35 C; A 345 nm; #EFEE 10
uL; HPLC ELE 7.
2.4.2 B SV A

(D) H B A BEER (I 2 « 452 FREL GXD 2
HEFE R T8 0.3 g, BHEEHETEH T, WA 70% 4
BE 10 mL, #5%E, PRERE, HA 30 min, A
WNERCR R, RS, ISR, RIf.

ﬁﬁm%m

IEEW
MW Kﬁ B
W N
T ke s
SN f
WL , AR Auﬁ&\
SR VY SN N

.

GXD FHEHEFE i AN J \
0 4 8 12 16 20

t/min
7 FRNBEE. EMEREREW. REREDIT. RS
EE HPLC
Fig. 7 HPLC of epiberberine, coptisine chloride, palmatine

chloride and berberine hydrochloride determination

(2) EXHEHWNE: FHERR GXD HE#ER:
Tk 056 g, B EZEHEEHES, MA 70%HEE 10
mL, %%, PEFE, @A 30min, & )52
KW, A, IEEm, RIS,

(3) FR/NBERR. PEEL. BT, ThER/NEERR
A5 . KGRI GXD JEHERE IR TH 04 g, B
HEEMERIT, A 70%HEE 10 mL, %%, R
Ji R, HEFE 30min, AWHEEHNERKIRE, B4,
H e, HpfE.

2.4.3 XS %

(D HEEMHERR.: BRI, H®
PR IR TG B, NN 70% VAR, 43 ik
FE 5 o8 H B H 929.1 pg/mL. H HEE 906.204
pg/mL (K% I8 SISV, 0.45 pm JEARIERL, HsEjE
w, B,

(2) TEEF . RNBEL. TEm. YT, #h
FR/NBER: FEBEAREE S . RANEEDR . THOIER
ELESYT EhER/NBERDM IR SIS R, TN 70% H ]
R FE 5y N FE XS HE 805 pg/mL. F/NEERR 982
pg/mL. FEIERH 1 066 pg/mL. 7T 948 ug/mL.
THER/INBERE 944 pg/mL BN IE W, 0.45 um JE
JEEyEat, HXERUEM, BI1S.

244 BMEXRRFLE REERI “2.4.37 TR
A VEVROEAT MRE, RS H L BRI 929.1.
464.55, 232.275. 116.1375. 58.068 75. 29.034 375
ng/mL, H R BRI 906.204. 453.102. 226.551
113.2755. 56.63775. 28.318 875 pg/mL, B+ )i
IR 805, 402.5, 201.25. 100.625. 40.25. 20.125
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ug/mL, FR/NBEIR R 982, 245.5. 122.75.
61.375. 30.687 5. 15.343 75 pg/mL, FEERFREIK
& 1066+533.266.5.133.25.66.625.33.312 5 ug/mL,
L YT Bk 948,474,237, 118.5.59.25.29.625
pg/mL, FHER/NEEG T EIREE 944, 295, 147.5, 59,
29.5. 14.75 pg/mL KX I8 SR . $50/ “2.3.17 T
TIOKF L € A R T, LUK R IR FE N
MARKR (XD, VTR RS (YD, ZfilbriEdh 4L,
TR RV GRS HEE Y=17.755 X+
42.852, r=0.9999, LM 29.0~929.1 pg/mL;
HEER ¥Y=5.3065X—28.088, r=0.9999, £X:EH
28.3~906.2 pg/mL; ¥4 Y=25 798 X+733.21,
r=0.999 6, ZMEVEHE 16.1~1610.0 pg/mL; F/NEE
Bl Y=33 494 X+339.26, r=0.999 4, Z&{k it H
15.3~982.0 pg/mL; ¥ ER, Y=34 575 X+
52.274, r=0.9999, Z&MuFE 33.3~1066.0 ug/mL;
R T YT Y=53 084 X+568.63, r=0.9999, £kl
JuH 29.6~948.0 png/mL; #HFER/NEERK Y=28 223 X+
282.18, r=0.9997, ZMEVEHl 14.8~944.0 pg/mL;
GERRH, HEE. HERR. I RNEER.
TOEDL. EEIT. HhER/NBEAE % B T El A
LMHERRRLE

245 FEBEFE B GXD HEAERES (SD A
VAR, % “2.3.17 TURNX R B, S
FE6 U, HHF. HHER., WA, R, 3%
HERR. YT ShRR/INEEGRUE [ FR Y RSD B 7 A
0.58%-0.55%- 0.06%- 1.86%- 0.05%- 0.04%- 0.06%,
KNG B L R Ao

24.6 FREMEEE B GXD AR (SD R
VAR, 1% “2.3.17 TUN AT, TS S
0. 2. 4. 8. 12, 24 h #bFfE, HHHE. HER. 3%
ZAF. FNBEGL. HEEM. BT, EhER/NEERIE
A RSD 1H. 554 0.74%-0.06%+0.42%-0.24%.
0.39%-+ 0.53%- 0.45%, FHH 24 h PHLES AR
EME R

247 HEEMFEE B GXD HEAEREN (SD HT
#r, IEIR “2.3.27 TURNVEEATHIS 6 fr Hkisa i
W, 3% “2.3.17 USRS ARdERE i, H R
HHERR. EH. RADBE. BEm. B5T. #%
PR/ INEEBR 5 5 20 B RSD B 43 11N 0.67%- 0.02%-
0.18%- 0.13%- 0.09%-+ 0.17%-+ 0.10%, *BH1Z 77k
HE MR,

2.4.8 JMFEREIUFREL KRR 9 4 ClllE FE bR

B E e GXD FEHERE S (S R, 1%
ARG EESHEMETES NN 15 010 101,
0.5 @ UAEEMAFNH R, HEKR, {55, £
ANBEDR. ERERFIERN. R SYT. SRR/
MR, %R 2327 TUR k& il v, 4%
“2.3.17 BUNM R EAE K EERE, THEIIRE RS,
SEREE ., HER. B, R, HhRE
R EREREDYT . ERER/INBEGR T A IR (RIS
4N 101.96% - 100.38% - 99.43%+ 99.17%-
101.57%- 102.26%-+ 99.21%, RSD 4354 1.35%-
1.54%. 1.80%-. 1.00%. 0.65%. 1.84%. 1.94%, %
BTV [l 2 R4

25 HRFENEREEZEXREMR

¥ GXD 15 L2584 TR BEEERE S B RE %
MR “2.47 TR (g R ERE S i, W E SR A
Bt B 73 2 & T v SR ILAE 29 8 - - R it i 7
RS R, M BV e 3 =1 R bRt
I3 B AR M AR AR O B, O - i
FE G 7% 38 = R UERE b oz de br oo 7 & XAk
J7 FEAERE /(R AR AR o B X AR
RHE)-121, ZEH R 4.5, A5, HET . HER.
BT RANEE . ORI VT, ERER/NBEG
MBI - R e 7 2 M N 98.69% « 98.13%
96.94%- 94.59%- 91.76%- 88.08%- 94.16%, %%
REEHER £30%K, KHIEEEE, 76448
KRB, KA T 2R T2 R0E .

O B AERE S T SR 2R N 49.08%
42.24%. 28.34%- 26.72% 29.32%- 33.62% 47.93%,
15 HEFEHERE SR -G XD FFEHERE T I e 8 R 1)
TEMME R £30%K, A HIESBEYE, B GXD TA
RO Ay TR R e B B G FE P R R R — 3, Ui
GXD FFEAERE S il & T2 BONFRE

Ak, GXD BRI HE Z JKsr, R
VI 45 R SME R +30% K, A B0 Bk
VL _FIRTEFRTE GXD [ZEHERE Stk R E
BEMAHIE T GXD B R S il 2 T2 B E
3 g
3.1 GXD $HEEEER miaRH & HEER

ARSI T ISR BT 2 SRBUAR $EE
INf 1] BRR LE SRR T 42, B A E R S 8 TV
FREX GXD FAERE MR T4 0.2 g, A 70% HEE 10
mL, #EHEI 30 min, B4, FRENEEH 70%H
BN RIBCR I, P8, HUERpEWE, BRI
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Table 4 Content of index components in GXD herbs, decoction pieces and benchmark samples

HEH/%

HER/ %

WA /%

R/NEE %

FOET/ Y%

EETT/% R /NBERH Y%

2

Hh i
Ff i

7kt A

HeE
Ff i

2t

9

HeE
Ff i

2kt

HeAE

%

Ff-ih

2 RO

S
B it

It
9 o

i3
%
B it H

H i

WA

P i

S
s2
s3
sS4
S5
S6
87
S8
S9
S10
S11
S12
S13
S14
S15

2.33
2.40
1.66
1.97
1.93
1.68
0.99
1.61
1.68
0.52
0.67
0.50
0.61
0.63
0.50

2.27
2.34
1.67
1.93
1.90
1.67
0.90
1.64
1.58
0.53
0.66
0.51
0.61
0.63
0.51

0.69
0.78
0.60
0.70
0.60
0.59
0.31
0.52
0.59
0.19
0.21
0.18
0.23
0.24
0.17

3.64
4.01
2.67
3.05
3.58
3.27
3.90
2.87
3.27
2.68
3.58
3.81
2.06
3.18
3.81

3.52
3.98
2.71
297
3.59
3.28
3.72
2.80
3.28
2.60
3.66
3.61
2.08
3.00
3.61

0.69
0.68
0.57
0.58
0.53
0.54
0.31
0.51
0.38
0.18
0.17
0.14
0.18
0.18
0.12

11.72
13.75
14.57
15.86
11.84
13.04
14.67
11.25
12.25
14.95
12.92
11.58
13.08
12.35
11.92

11.45
12.93
13.28
15.80
11.12
12.90
14.88
10.74
12.35
14.57
12.89
11.81
12.31
11.65
11.12

1.92
2.01
2.01
2.24
1.51
1.68
2.26
1.57
2.01
2.46
2.02
1.99
1.60
1.74
1.42

1.72
1.51
0.86
1.06
1.15
1.15
2.34
1.00
0.80
1.28
1.15
0.95
1.08
1.62
0.97

1.64 0.07
1.37 0.06
0.79 0.04
1.02 0.06
1.14 0.06
1.08 0.06
2.11 0.10
0.93 0.05
0.78 0.04
1.19 0.04
1.06 0.05
0.91 0.04
1.09 0.05
1.51 0.07
0.93 0.04

1.45
1.64
1.83
1.58
1.38
1.64
1.59
1.97
1.58
1.69
1.61
1.64
1.65
1.49
1.94

1.34
1.47
1.79
1.37
1.24
1.48
1.41
1.93
1.38
1.59
1.46
1.41
1.39
1.51
1.93

0.06
0.05
0.06
0.07
0.07
0.07
0.08
0.07
0.07
0.09
0.09
0.08
0.09
0.05
0.07

1.25
1.17
1.47
1.37
1.29
1.32
1.31
1.18
1.33
1.25
1.35
1.36
1.46
1.30
1.46

1.05
1.09
1.27
1.18
1.13
1.18
1.21
1.08
1.19
1.19
1.13
1.12
1.19
1.18
1.28

1.05 5.86
1.09 5.84
1.27 6.24
1.18 5.98
1.13 6.55
1.18 6.82
1.10 5.56
1.08 6.15
1.19 6.19
1.19 7.14
1.13 6.04
1.12 6.27
1.19 6.31
1.13 5.77
1.18 6.11

5.63 5.63
5.55 5.55
6.14 6.40
6.07 6.17
5.82 5.82
5.79 5.79
5.44 5.64
5.62 5.62
6.04 6.05
6.05 6.05
5.66 5.66
5.68 5.68
5.98 5.98
5.68 5.68
6.02 6.02

R5 GXDHH. KA. EEERPERIFRAEBE

Table 5 Transfer rate of index components in GXD herbs, decoction pieces and benchmark samples

HHE R % HERERR % B TRBER % RN R % BT R % BOTHRR % hR/NEmER R /%

fts  did- Ov-EE M- o M- o AN WOrE AR WO M- WO Ak ORI

Yoo dERER DO dEREG WOR dERESY o dERER IR WERER WROR WERER WO HERER
Sl 97.61 4357 9674 4325 9770 3190 9535 2549 9241 2731 8400 3307  96.08 51.55
S2 9753  47.85 99.13 4159 9404 29.63  90.73 2523  89.63 18.63 93.16 3950  95.03 46.26
S3 100.65 5137 10145 4837 9115 2875 9186 2884 9781 1919 8639 3493  98.40 5277
S4 97.93 5209 9743 4273 99.62 2697 9623 3211 8671 3082 86.13 37.11  101.51 45.09
S5 98.69 4476 100.12 3943 9392 2575 99.13  27.62 89.86 3221 87.60 32.15  88.85 51.89
S6 99.40 50.11 10032 4530 9893 2442 9391 3135 9024 2826 89.39 3756  84.90 36.40
s7 90.92 4838 9524 4808 10143 2853  90.17 2590 88.68 31.86 9237 4073  97.84 48.17
S8 101.70 4507 9741 4483 9547 2795 93.00 2990 9797 2054 9153 3645 9138 43.09
9 9429 52.83 10029 33.86 100.82 30.68 97.50  25.66 8734 2866 8947 2725  97.58 48.63
SI0  101.15 5069 9692 4721 9746 31.68 9297 2115 9408 3237 9520 3387 8473 56.93
S11 98.04 4496 10221 3678 9977 2983 9217 2746  90.68 3520 8370 3032  93.71 45.40
S12 101.59 5005 9473 3832 10199 3206 9579 2513 8598 3243 8235 30.63  90.59 4529
S13 99.82  53.56 100.63 4133 9411 2447 10093 2693 8424 3522 8151 3608  94.77 49.05
S14 10073 53.57 9458 39.81 9433 2823 9321 2636 10134 1844 9077 2040  98.44 44.89
SI15 10036 4731 9473 32.64 9329 2422 9588 2581  99.48 2054 87.67 29.08  98.53 50.98
BHE 98.69 49.08 98.13 4224 9694 2834 9459 2672 91.76 2932 88.08 3262  94.16 47.93
SD/% 292 327 263 38 340 272 3.6 238 527 266 411 290 5.09 4.49
RSD/% 296 690 268 907 351 959 323 890 574 907 467 890 541 9.37
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3.2 EEMHRIFEEARE

15 4tk GXD FEH#ERE i I RFAE 0 2o af e 1 22 4
SF W, S IEH TR, JEAERSIENECRE,
HEL 5, EIERHE RS Tk, T2 T
BOUEIE TR, E . KAERTE N H RIS
FH FEWNE. AR, BER, 2KD
Ve, BRK, AR A& &R, KT
iy, FESHZE. FHURR, KIEWHSE
WRAROA, 5 RRAE A S0 55 A T RFIEUEA B,
J 824 06F LR B E ST AR P B N s vk
BEATHT A o
33 EiIRRSEEMNES

GXD ¥Rz . BAPLR IR it
T EE AR5 226 Sk F 509 RE A G 25305
AWRRY, HEPOHER., HEREGIH. bt
RZFERUS20, S i S B BRI R A
FH 21201, 35 3% = BEEPE RO 2 AR DI A A 2720,
ANBERR A B BT RAE RO, HBEE SRR AT
R AFE LY, LR FRE, 1E GXD FEFE
e ERE, HEN (PFEZH) 2020 FRZH I
THERTEFRE . GXD W 6-ZEM T BA TR
PE, (HRF-2Z2 9025, b & BEK A RATRE,
TE A AR P 2 2R B S R s ), 1 S AR
1, WOANIER 6-Z B AR Y. 45 F, A
BT ILIR O S . HBER . BRE RADBED.
TR ST, ERR/NBERR 7 N EAR R AL
B E %, AT GXD 58 -1R A - HERE b 2
& 336 [RIRE T o

W RE ORI, 290 A RO A B R R
PE FO R R - JEUERE it o e B 28 S5 v, 32 UL TR
L1 S5 R AT RN 25 M -0 ML I AR R A B &
ZiMF e VI, TR SRR O R A R I R
In#TT REERR, MR R RO i
2B g, B AR A TE RS R RO 2 K
G RAEER DL, jem s R, BRI A
BE—PRRAE . BRAL, TEAM RO Fetid fEd, R
M H BRI A R BN — 8, TR -SSR i
TR H R R RN g m, v RE
BT HE SRR S T H R, HRERZH
Gy oy R A O H BRI, 24 i rp gk P H B e T
H B 0T it 000 T EPE T H BRI A
MXIARE. HEAM GRS, HEREHR
Gy RAEEAR N, B T R /N BE B AR R

SN AR BSORT IIAG B33, W] RE AN T /K IR/

BEm S H RERR EhUTUERY, SBUH IR ALy -FEERE

ar R P R R AR T H 50 o AR R UERE

38 T R TP I R I B 2 S R AR R e R R

W FRAC, WA THT SRR, %, A /KRN

WS NEEEY], WEREUEAREVEER, 1

GXD 7ERIEH HUUE LR BN, 78R R AT e

N R EER WS E SR, &—

PR RRYERE R, 5y [m s i AR o K

AR R ANBSY, PR AETTE, S BRI AR )

T FR RO, Ak, R 5 AR 1 R VR DT B

BAELRA L EAE R UCE R TRy i A e e AR

LEVRHFE, R SRR, FEREHY

i — AT
AR T RS, SRR SR AR

iR . AR T GXD BEAERE SRR

R SR E L C 0 o an =R Pl RPN G BN (=L ) %

TEX GXD M- -FEAERE AT B AL

WHIE, SR, 7 MBARE A AR ] R 7%

REELERE T F (MM 70%~130%) W, #iHH GXD

(2R ) T2 DA S B ) 2% 28 vIAT

Beor B REFAR e ML ik, N 4k& 477 GXD

TR R B Ay, o AT o AR T T AR AL

1%,

FBAR ALY ERRELEAZFR

SE 3k

[1] Wb BEE. H%e M) dbat: AR DA R,
1978: 11.

[21 FHEK, #0ar, mA. HEmoamet s tEs % &
F MR IL-17. IL-23 AKFIIREm [J]. B R R K%
2£4R, 2016, 32(1): 25-28.

[3] SR, XU ZI060E W I TGS H 25 0 i X i 1 45
¥ 9% 563 I T B B AN A 0 T B B Py e [T, v [ ep
BELE S &, 2017, 25(9): 690-693.

[4] A4, k. fle )i H RS 0HEIT Y E R R
I R R AR [3]. 38 P I 25 K 24 243, 2022, 24(4):
89-96

[6] HExR#ZHEBEEHEFR. AFERGREMZ T HAE
T3 1l 351 B o 49 Jo B Ak PR AR BERLEE SR AL L [EB/OLY.
(2019-03-27). [2023-03-10]. https://www.nmpa.gov.cn/
xxgk/zhqyj/zhqyjyp/20190327150101694.html.

[6] ZEREAS, B, ML ERIERHEIT 5@
[7]. R SZI6 TS, 2020, 26(8): 47-52.

[ Atz BEXFEEPFEBRTHN M]. b A
RZEE i, 2013: 150-171.

[8] HEZRZHEBEMRL R & PO, EFRL NS



e 5224

FED 20236FE87 $54% H 168  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 16

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

LR TR (RG22 T BRE BN ETr
il 77 25 22 W SR 3R T R (5047)) i [EB/OL].
(2021-08-27).  [2023-03-10].  https://www.cde.org.cn/
main/news/viewInfoCommon/1¢18dd163e7¢9221786e54
69889367d0.

BERG, BE, TR, % WIERHHYREERE
feid b [3]. P2, 2022, 53(11): 3348-3356.

kg, BT, W, & EATTEFNE I Y
R RERAE AL AT (1], P EB A, 2021, 46(4):
810-819.

MR, EdrE, Y, & 20 AN EY
Jot = v 45 S P e G B o B R M R A s R T AT
[7]. "hE2ZY, 2023, 54(3): 746-755.

U, RETE, WA, & ZMETTRB YR
WEEEAESHT [J]. REERZF4E, 2022, 42(12):
1225-1231.

PEE, B, FRIREE, % AFEMEE] SR T S
FIRE A2 [J]. N2 EEEZ, 2017, 28(9):
2127-2129.

W2, Hik, LRI AR HIFK R 2 UPLC fi
oUW L& BN E BT T (0], T ARARER R,
2020, 36(4): 458-462.

W, sk HEA Ry B AT AT (1], )
TR, 2017(3): 21-23.

Barone A, Cristiano M C, Cilurzo F, et al. Ammonium
glycyrrhizate  skin  delivery from ultradeformable
liposomes: A novel use as an anti-inflammatory agent in
topical drug delivery [J]. Colloids Surf B Biointerfaces,
2020, 193: 111152.

Cristiano M C, D'Avanzo N, Mancuso A, ef al. Ammonium
glycyrrhizinate and bergamot essential oil co-loaded
ultradeformable nanocarriers: An effective natural
nanomedicine for in vivo anti-inflammatory topical
therapies [J]. Biomedicines, 2022, 10(5): 1039.

Lee J C, Seksama L H, Park C H, et al. Enhancing the anti-
bacterial activity of nanofibrous polyurethane membranes
by incorporating glycyrrhizic
cyclodextrin [J]. Mater Lett, 2023, 338: 134030.

Zhang F, Yin C J, Qi X J, et al. Silk fibroin crosslinked

glycyrrhizic acid and silver hydrogels for accelerated

acid-conjugated  f-

bacteria-infected wound healing [J]. Macromol Biosci,
2022, 22(4): €2100407.

Wang T, Li H, Xu Z, et al. Skin anti-inflammatory activity
of water-soluble fullerene nanocomposites encompassed
by sodium hyaluronate [J]. J Cosmet Dermatol, 2022,
21(9): 4016-4019.

W, KN, EVET. TUNEES R g )
JE K e o EiE A (1] R EIAH 2, 2017, 19(2):

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

200-204.

X G, IRAEEE, IREUE. BEE KRR D BRI BT
BAREWIIT [J]. WR/RIERDL 224 BARFHERR,
2018, 34(4): 385-388.

Zhao D J, Du B H, Xu J H, et al. Baicalin promotes
antibacterial
function [J]. Biochem Biophys Res Commun, 2022, 621:
130-136.

Zhang S P, Hu B, Xu J F, et al. Baicalin suppress growth

defenses by modulating mitochondrial

and virulence-related factors of methicillin-resistant
Staphylococcus aureus in vitro and vivo [J]. Microb
Pathog, 2020, 139: 103899.
Wang Z Z, Jia Y, Wang G Q, et al. Dynamic covalent
hydrogel of natural product baicalin with antibacterial
activities [J]. RSC Adv, 2022, 12(14): 8737-8742.
Zeng W W, Cheng N M, Liang X, et al. Electrospun
polycaprolactone nanofibrous membranes loaded with
baicalin for antibacterial wound dressing [J]. Sci Rep,
2022, 12(1): 10900.
MR4cF%, 3kdl, TR, 2. #F UPLC-LTQ-Orbitrap/
MS 2B M T IS 122 B URIE 7S (1], 2599F
MAEFE, 2022, 45(4): 693-701.
i, ZEukek, PR, 55 EIERHTITE R S LR
3 5 W)(Q-Marker) I Tl 73 1 [J/OL). R 245
FJ, 2023: 1-16. (2023-02-20). [2023-03-10] https://kns.
cnki.net/kcms/detail/21.1546.R.20230220.0833.002.html.
Yok, TkEHE, ERE, % BRI EMR AN
PLESRIA T Z (0], HESRETRI%AE, 2013, 19(23):
32-35.
Naz I, Masoud M S, Chauhdary Z, et al. Anti-
inflammatory potential of berberine-rich extract via
modulation of inflammation biomarkers [J]. J Food
Biochem, 2022, 46(12): e14389.
FRILFT, Bhiwe, BLEE, S5 ETOUE A E T ES
W, BHIZAH (7). B, 2022, 54(24): 15-20.
TR, FAEAE. AR AN R AR AL 1 R K A A T
Ebig [37. A E AR S, 2020, 45(12): 48-51.
Gao Y, Dong Y, Guo Q, et al. Study on supramolecules in
traditional Chinese medicine decoction [J]. Molecules,
2022, 27(10): 3268.
FETF, FEHE, efil, & PEGHT R
B [1]. Z4255R, 2023, 58(2): 339-350.
A, TS, ZoA, 4. PR E IR R A A
RS EH/KBTEDIE [J]. FHEZ, 2017, 48(22):
4778-4783.
B, FER, HRIRE, % ETHRESNES T&
SRV H BRI B VR0 WA (D). 2550
#k, 2022, 57(6): 1901-1908.

[Fitsmis  FRALRE]



