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 OE: BR3P (Xiao’er Jianpi Granules, XJG) WJEME. EREOMIAE. ik KA TLC#E, PL “#4k
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¥, R Kromasil Cis {03k (150 mmX 4.6 mm, 3.5 pm), LA 0.1% =% Z1R- 2 NIREAHEAT B EEEmE, BERER 5 uL,
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E TR, 6 ANRTES B R Bk BT FE 2k 55 R RIF (,220.999 9), A5 3 BE L Rase M K B3 1 AT, InRERICR Ky 97.8%~
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Establishment of quality standard of Xiao’er Jianpi Granules

WANG Ding! %3, WANG Jia> 3, HU Jun-hua® 3, ZHANG Chen-feng® 3, WANG Zhen-zhong! % 3, LIN Xia® 3,
XIAO Weil- 23

1. Nanjing University of Chinese Medicine, Nanjing 210000, China

2. Jangsu Kanion Pharmaceutical Co., Ltd., Lianyungang 222001, China

3. National Key Laboratory on Technologies for Chinese Medicine Pharmaceutical Process Control and Intelligent Manufacture,

Lianyungang 222001, China

Abstract: Objective To establish a qualitative and quantitative analysis method for Xiao’er Jianpi Granules (/> JL{E R 0RE, XIG).
Methods Based on the new pattern of “holistic identification”, TLC was used to establish the identification methods of one-sample
multi-detection [stir-fried Laifuzi (Raphani Semen, sRS), Gancao (Glycyrrhizae Radix et Rhizoma, GRR) and Chenpi (Citri Reticulatae
Pericarpium, CRP)] and one-plate multi-detection (sRS, GRR). HPLC was performed on a Kromasil Cis column (150 mm x 4.6 mm,
3.5 um) with a gradient elution using 0.1% trifluoroacetic acid-acetonitrile as the mobile phase, the injection volume was 5 pL, the
column temperature was 30 C, the flow rate was 1 mL/min, and the detection wavelengths were 252 nm (glycyrrhizic acid), 275 nm
(liquiritin), 283 nm (narirutin, hesperidin), 326 nm (3,6'-disinapoyl sucrose, sinapine thiocyanate). Results The established TLC
identification methods with clear spots, could exclusively identify Baizhu (Atractylodis Macrocephalae Rhizoma, AMR), CRP,
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Shanyao (Dioscoreae Rhizoma, DR), sRS, Shanzha (Crataegi Fructus, CF) and GRR in the prescription. A method was established for
the determination of sinapine thiocyanate, 3,6"-dierosyl sucrose, hesperidin, narirutin, liquiritin and glycyrrhizic acid, the linear
relationship of the six main components in their respective concentration ranges was good (» > 0.999 9) and the precision, stability and
repeatability were good. The recoveries were 97.8%—101.6%. The mass concentrations of sinapine thiocyanate, 3,6'-dierosyl sucrose,
hesperidin, narirutin, liquiritin and glycyrrhizic acid in four batches of sample were 0.57—0.80, 0.44—0.64, 3.81—4.93, 1.45—2.72,
0.56—1.14, 1.20—1.58 mg/mL, respectively. Conclusion The TLC method for the identification of six medicinal flavors was
established, and the identification was clear and exclusive. The HPLC method for the simultaneous determination of six components
was established. The established method is rapid, accurate and specific, which provides a reference basis for the establishment of
quality standards.

Key words: Xiao’er Jianpi Granules; HPLC; TLC; one-plate multi-detection; quality control; holistic identification; one-sample multi-
detection; glycyrrhizinate; liquiritin; narirutin; hesperidin; 3,6'-disinapoyl sucrose; sinapine thiocyanate; Atractylodis Macrocephalae

Rhizoma; Citri Reticulatae Pericarpium; Dioscoreae Rhizoma; stir-fried Raphani Semen; Crataegi Fructus; Glycyrrhizae Radix et

Rhizoma
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REPHEARER AR RS B PR A F] .
1.2.2 XEZIM AR G5 120925-202013). H
(LT 120904-202021), 490 H A E A5 25 A S
EWT TP -
1.2.3 FEd XIG (65 210901, 211101, 211102,
211103) FAARBAHERIF] . HE ST 3T
1S58 I 1 95 05 K B N N2 3 e P T = A 4
FIESIF), SRR T RS2 G IR A F] .
1.3 iRF

O, itkal, fitS 020001, W EIERHERHE
AIRAF; AIEHEE, #5 202674, 1 H B K
IRBHEA IR AT = O/, 7 ir2k, #i5 0200718,
WHEEERKMAR, AB-8 B KILMAE, #its
HO4M7L14173, WH Ligam- AR AR A
N-N 32, —Ji% (primary secondary amine, PSA), it
5 6386696-D1, I H R FHEA R a] s Gk,
fit'5 20220111, W H EH 254 B 1G0A R A F
2 FAEEHR
2.1 TLC £375AEM
211 AA H3HEXIG (iS5 211101, 211102,
211103) ¥R & 2g, MK 50mL, HHE 20 min, T
8000 r/min 5.0 5 min, B _EiER, F ZBEAEHL 3 Ik,
FX 20 mL, KBSAH, GIHCBER, HETHR,
RS EE 1 mL 5 fE, ERMHSRER. e
AREA R, [FAE S S ) 2% 07 VR RE 4 ER
B A, A ARSTIRZG8E 0.5 g, K 25
mL A EIR 1h, BEAEZER, T 8000 t/min &0
S5min, FIEWRH OBAZER 3 K, K 20mL, &3
R, 75T, FRIEMHEE | mL AR, 1R
IRV HECE AR TS TG S 0 R
A PIEE T 0.1 mg/mL I8 A . 838 2 il
% GEN0502) USIEATRRES, W FR IR & 5~
10 pL, Zral s TR G HZEk b, LA
(60~90 C) -BEERLBG (51 1) RNEIFF, BIF,
B, B, WERL 10%iEe S BEE W, 105 °C ik
BPE SR OTEN, B TEIMT (365 nm) FELE.
AR TR o, 7E 0 R i A N (A B
TAHFEBE RGBS, BT, Ry
BEERERIT. SRIE 1,
212 HE, WSEAET  BE AR A S A
& KM, InIE T BEAEHL 3 IR, AR 20 mL,
HIFIETEE, TR, SR EE 2 mL (HV R,
TN PSA0.2 g IRE GBS0y, B EEW, BIFSH &L

YOS B S VA . BUH B R SRR+ [ M 77
T e W 1| - S [ D I B o MR B3 o 1
PEAEHA IR . BUH X258 0.2, 2 (HE
ZL) 2020 FERR—HB “CH R R AETTIEIIH
X BRI T8, [FE A X IR . S
HHRLE L IF D SRR 0 R 40 ) B
0.5 mg/mL. FF BT EELEE 1 mg/mL [ I it v
o MREE A GEN 0502) USIFHTlE0, Wi
IR 2~6 uL, Sl RT AR G HER
., DABER ZFE-HR-/K (10 121 3) 1 R ERHCH
I, I, B, B, EEAMT (365 nm)
TR, SRS, A Kot
MR AN A E B, BAHFRE AR RGBS, H
P THE BSEART) . FWILL 10% IR B3
T, 105 ChHn# B B ATEM, BRI (365
nm) FECR, SRR A, 7E 5 b
o0t R ZTM A R A B, S5 AH [ B PR 0 R B A
BT T CHED . FIRSEIREF IR 53 L w1t

R, 455 WK 2.
213 FRiz ARSI 7R “2.1.27 TR . B

W B B 550,  [R)v2 ) 28 R R MR i S V.
EORG: B 1 6 i, o R I 7 0.4 mig/mL 5o HE i
. MR @S GEN 0502) USIFRATiREG, WK
FIRFER 1~3 uL, AT R G EER
b, DABEER 208 H EE-/K (100 @17 & 13) AJEIFH,
JEFF, BUH, B, miA =GR, B AT
(365nm) AT, &5 RALR ik, 7850
BREAERSA E , BAHFEBER OB, HY
P, RZTTELEERF . 4RI 3.

214 hZy H3 4k XIG (iS5 211101, 211102
211103) #3K 5g, N 60%Z B 50 mL, HnHEl7 30
min, ERGE, JERZET, FRIEMK 5 mL HE#E,
T AB-8 BURALW R HERE (N4 1.5 em,
HN 18 em) b, FI/K 100 mL ¥efii, WD,
Ve Fis R 2T (RN 1.5 cm, HEEHN
10em) F, DL 2 /s PREE ISR ENTHE, HK
50 mL P, F25KK, HH 50% 48 50 mL Hefli,
WEEVE, T, WRBINAEE 1 mL, B/KG L
PIEMR, B AER AT . BULZGRA TR, [FiE
FIA5 L 25 BAME SR A TR . A BUR BE SO IR, N
50% FHEE S JREER 0.2 mg/mL [HI%T I F A

R 2 ity GBI 0502) USIFEAT IR, WRHL ik
WA Sul, o al s TRk G #ER B, DA
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1-FAARAESSR IR 2-FORAEE 1T SRRIER 3-AANIR
BRI 4~6-XIG imisil (b5 21101, 211102, 211103)
1-negative sample without Atractylodis Macrocephalae Rhizoma
(AMR) solution 2-atractylenolide II reference substance solution
3-AMR reference material solution
(batch No. 211101, 211102, 211103)

E 1 HAR TLC X7
Fig.1 TLC of AMR

4—o6-test sample solutions

A-ROHT B-ROF  1-HEPAVERRER 2-H X 2
W 3-HEHMEMER  4~6-XIG HHXMER (it 211101,
211102+ 211103)  7-FF PR A E b M i 8- 3K+
PEXS B R

A-before chromogenic reaction B-after chromogenic reaction 1-
negative sample without Glycyrrhizae Radix et Rhizoma (GRR)
solution 2-GRR reference substance solution  3-liquiritin reference
substance 4—6-test sample solutions (batch No. 211101, 211102,
211103)  7-sinapine thiocyanate reference substance solution 8-

negative sample without stir-fried Raphani Semen (sRS) solution
2 WEERF. HE TLC £5IE
Fig. 2 TLC of sRS and GRR
il - = S BE-BE TR S BR-FR-HRE (50118111 2)
NIEFEF, EF, B, B, WERL 15%% S HE
B HEE 10% 008 R, INIREBE i i (i
/P O ST NGRS S D CRUR SN i) WA

B L, BHRBERIES, BRI, ®WZ
TRERIEIER . GPR WK 4,

1-BR R BATEAE A VAR 2-08 B E X IR WA 3~5-XIG AL
W (S 211101, 2111020 211103)

1-negative sample without Citri Reticulatae Pericarpium (CRP)
solution 3—5-test

sample solutions (batch No. 211101, 211102, 211103)

& 3 B TLC X5IE
Fig.3 TLC of CRP

2-hesperidin reference substance solution

L ZGIAPE LR 2-PREESI IR IR 3~5-XIG itk iy
W GIE'S 2111010 2111020 211103)

1-negative sample without Dioscoreae Rhizoma (DR) solution 2-
allantoin reference substance solution 3—5-test sample solutions
(batch No. 211101, 211102, 211103)

4 1175 TLC £51E

Fig. 4 TLC of DR
2.15 Ml H3 ik XIG (it 211101, 211102,
211103) MK 15 g, MG H % 80 mL, fn#sEgR
2h, JEE, HUPEM, HKBE 3K, X 80mL, 4
W G Bei, Z5F, BREM ST 2 mL
filt, VERNBER S A B AR L B 7], R
Tt VA VR 2% 7 V) s LA B o R A . R
SRR R, I R e B RE SRR 1 mg/mL XS I
MR . TR Gk GaN 0502) U147,
W HY B3R 2 RS 4~6 pl, 439 AT R — R
G #WEWR b, DA Ch-BEIR - RIS (20 -
6. 1D REFF, I, B, BT, TPl 10%6m
TR B, 76 105 CHNAEBE &S T Ak, BN
HREAT (365 nm) R, 25 R AL A, 7
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B xR S i A S AT B, S R R R
BT, HMAML T, REZTETEERE. 45
RILE 5.

1AL AL R 2-RE R AR 3~5-XIG itk
SR (S 211101, 211102, 211103)

1-negative sample without Crataegi Fructus (CF) solution 2-ursolic
acid reference substance solution 3—5-test sample solutions (batch
No. 211101, 211102, 211103)

E 5 £ TLC X5E
Fig.5 TLC of CF

2.2 HPLC EEHH
221 GiEZMF BN Kromasil Cis (150 mmX
4.6 mm, 3.5 pum); MBIAHN 0.1% =5 LIRIKVE -
OB, BRFEWERL: 0~12min, 5%~19%ZE; 12~
15 min, 19%~21%Z.0%: 15~23 min, 21%~26%
ZHE; 23~45min, 26%~90%Z.fE; IR 30 C;
AR 1.0 mL/min; AR 5 pL; A MK 252
nm CHEERH. 275nm (HEHF). 283 nm (EF
MhHEZEF . BERZF ). 326 nm (3,6"- 7% T IEAERE
IR RIR ) FBESREII N AV T 5000
222 XFHESE B BT TR R
MBS R, RBEME, N 0.1% =% L8R BEH S
FEFIRREIREE 12 pg/mL B IR AR BUH 3L
B HRE R SEE MR 3,6- 0 T
FEREREXT IR G B, REMOE, I RS RS A
2% 20 pg/mL H 54 10 pg/mL B8 1 F 80 pg/mL.
ZEFEMEE 40 pg/mL. 3,6'- % FEEI R 10
pg/mL (R 2 o L it VA o

B B = TR T /1.0207
223 MM S B EZE RO,
WA, HXZ 0.4 ¢ WHANFE &, K E, B EEHY
B, KA 80%HEE 25 mL, FREFE, HAH
AP (500 W. 40kHz) 40 min, ¥, F 80%H %
WNERCRI R, BB, B, HURIERIE MR
TN

2.2.4  PAMEHERA SR R H S IR B TE. H
B KOS T BIPERE 4% “2.2.37 TUF (R
T 7k, & AR T VAT

225 LEMEiALe R “2.2.27 TR0 S
W “2.2.37 TR RSO “2.2.47 T B
PO ST, 1% “2.2.17 TR G AT I E,

SRWE 6. 7, SRERHPIMERES T T

226 ZLMERFRFEL KECIT TR
X R it 0. 1% = 5 £ R FF et Y5 Y0k T 1) S ot 9k
4 200.972 pg/mL 0 BB il 2 TR 15 K SRR e A R
R H B B 0T R, R R BT AR EE N
379.999. 97.085 ug/mL (VRS XTI S fit 25K 25 A
ERREE B H AR 3,6'- 37 1 I I
Xof R, o R I ) RS B R FE 43 0 A 539.860

112.765+ 115.260 pg/mL FrI7R &5 I il 291 3. X
DA b A 2 VAR A BRBOZ AR, 23 RS B S uL,
HENBAHETEA, DGR AR (YD,

o B R IR B OB AR KR (XD, 2[Rl 2k, BE
ITERIERNE, 555 AR MEYER . a7 FERIAH
KEZH (), MHRERDNANTFFImERIREE Y=
16 182.0 X—6713.7, r=0.9999, £V 4.019~
80.389 ug/mL; 3,6- I+ F IR ENE Y=14225.0 X—
11 011.0, »=0.999 9, ZPEJEH 3.602~115.260
ng/mL; HHEE Y=4046.0X—2701.1, r=0.9999,
LR PEVE T 4.854~97.085 pg/mL; HEAF =9 524.1
X+1772.8, r=1.000 0, Z&PESEH 3.524~112.765
ng/mL; ¥R ¥=9388.07.X—1161.66, r=1.0000,
LR PETE ] 19.000~379.999 pg/mL; ML Y=
8045.1 X+15841.0, r=1.0000, £k 5 16.871~
539.860 pg/mL.

227 KPR BRI (S 210901),
HESEIEFE 6 K, VAETHA TS5 Fa bRk 4> RSD, 43
BNTF TR EEL L 1.44%. PR E 0.27%. 2EF
FHEF 0.20%. HEH 0.32%. HERE 0.27%.

3,6- T TELSEERE 0.42%, 45 RBIHAIKEHE
[ES/3

228 froEtEitie BRI (S 210901,
FH4 )5 04 4. 8. 12, 24, 34h IENEFORA B3
PCGAT AT, DA AR T & 505 7 RSD, 73731
RNIF TR FIR LR 0.24%. FEZEF 0.19%. =&
FEAF 0.56% HEH 0.66%. HEHERE: 0.66%. 3,6'-
TIOFTIREERE 1.70%; B[R X BRI, R
WP NTT T IR &R R 0.015 mg/mL. #8 K2+ 0.076
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Bl6 AF (A FAMHERZR B). BAMNBRAR (O f1XIG HAMAEFR D) EFEKKTH HPLC &

Fig. 6 HPLC of solvent (A), negative sample solution (B), mixed reference substances solution (C) and XJG test sample

solution (D) at different wavelengths

A !
B, b b . A i
¢ i
3,6- 3T PRI NE
D_L A |
I+ T-Bhn SRR £k ]
E 3,6~ TR A i
o 10 T T a0 7 30 40 " 50
t/min
E7 BF A BHHERER B). FFERFRZNBRIAR (O BREWNBRAR (D) 1 XIG HiXRER (E) 7 326

nm &Y HPLC &

Fig. 7 HPLC of solvent (A), negative sample solution (B), sinapine thiocyanate reference substance solution (C), mixed

reference substances solution (D) and XJG test sample solution (E) at 326 nm

mg/mL. ZEFEMEE 0.067 mg/mL. HEF 0.014
mg/mL. HEE4% 0.019 mg/mL. 3,6'- 7% FHEHLjE
B% 0.014 mg/mL, THl4%)5 0. 4. 8. 12, 24, 34h
N RO BSOSO AT /0, DA AR T - fe
PRI RSD, 43 Al AT Tl SR £ 0.62%- 8 5
T 0.81%- &ML 0.40% HEIF 0.51%. HE

FR%% 0.82%- 3,6"- —F+ T I EEBERE 1.52%. 455 RSD
BINT 2%, R AL S BRI BRI VRALE 34 h
PR E T R AT -

229 HEEMRE  HUE A S 21090,
i “2.2.37 W7 L &R R, PATHIE 6 47,
DAAHIF 5 0 1% S At 2R AT 40 A, JEAT B8 2 1 25 SRR

77 1
ﬂﬂun
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& B3 IR A U M R FT R E UL 2L 0.79 me/g .
P& R 5.05mg/g. HEFR 1.38 mg/g. 3,6'- 7+t
FERERE 0.62 mg/g. HEH 0.58 mg/g. =&ML H
2.65 mg/g, RSD 454 0.38%. 0.23%. 0.61%-
0.90%- 0.51%- 0.62%, Z5RFZIATEEEMERL .
2210 kR PRI IE R XIG A
(b5 210901) 9 £, ZroNE. . K3 H, A3
B, & 02g, FEFRE, FHkEMALIELRF
92267 T M8 (&R 1: IF T #UER £k
161.410 pg/mL, & H'. &0 0.5, 1.0, 2.0 mL;
B8 2. W8 EZHF 379.999 pg/mL. HE R4 97.085
ug/mL, K. . @& 1.01 2.5, 4.0mL; fif &R
3: EFEMEAF 539.860 pg/mL. HEF 112.765
pg/mL. 3,6"- % FBEEEFENE 115.260 pg/mL, K.

L EAIN0.5. 1.00 1.5mL), FEAEZEIIA 80%H
BN 2 A2 25 mL, DLEE SR8 &m0 ot & o B
R, gRIF TR ERIR . 3,6- 7% F
MEIERERE . HAERRE . &M, . Bk
T B9~ IEE IR 2 5008 98.7%+99.5%+101.5%-
101.6%- 97.8%- 100.9%, RSD 4354 1.5%- 3.4%-
1.7%+ 1.5%- 1.1%- 2.0%, 458 FIZI EUHER
R4f.
2211 4 fkHFE RSP R B 4 #t XIG il
(#1t5 210901+ 211101, 211102, 211103) % 10 4%,
WA, Jrlde “2.2.37 TR 5kl 24 pEl i s
FEIEHR “2.2.17 BT GG &R, i
6 MEMR SR, 4R WA 1.
HEEFMEEMmE TS EMRAEZRER, &

£l XIGHNTERSESE

Table 1 Contents of six main components of XJG

RS/ (mgg™)

E/(mg AR

ﬁiﬁ’ P1S AL
TEWE e rem

3,6-5F 1 EEA IT TR

3,6'-:# =
B i H TR

L Bk BELECHERE R WS BEELHERE
210901  0.80 493 129  0.60 0.64 272 200 123 323 146 1.55 6.63
211101 0.75 498 132 0.56 0.60 2.26 1.84 1220 325 138 1.48 5.56
211102 0.65 418 120 0.59 0.53 1.84 158 1020 295 144 1.29 4.51
211103 0.57 381 158 1.14 0.44 1.45 1.40 940 389  2.79 1.08 3.55

SRR FEECARCRIR O e R E R KT, 5
SERTH DR A RO AR E, 4tk T
PRt ] — 3501k
3 it
3.1 TLC £3MIR RiAisl &7 A it

L TR MAKE RIS, WK E R
Sl IETREREE, SEAFEIRPERR AT E . B
CERRERAF R RS T LM AR, ERARE
SIBAETE L, TEMEsR; BOE T RS AHR
WS IS HE, S8R H LR
PERE S RE T3, INNIE & PSA Ja Al LU R £ B
AR, BT N, 258201k it
B AR . ISR H RS RIBE T T
o, LEtEE.
32 BENEBEFRHMIE

SEAMTT T, R EEE 2 U
R, TR 3,6- T TR RN B 2
B HRE. HERE N E &R, KRR
Fer:, T LLOSE-3% OB N, TF T

B Eh 7y BT, AHR A 5 AN S R S R
HHH CistE, BT OME-0.1%F KB LIE-
0.1% =5 LIRKIEW . LIE-3% LBR/KE 3 Fhim
R R, ERULAIE-0.1%FBRAKER . LIE-3%
CBRIKIS BN AR, FA R 7 7 B LT, I 1
AR HL R 22, B EIAABIER: PLAOS-
0.1% =9 LR KIE WO IR BRI, FF 7 i R #h
PREE, R, HIEAhR 0 5 BETE 1.5
PLE, SRR T L IE5-0.1% =5 LR /KEAE N
M. T 4N EEATEH: Kromasil Cis. Waters
Symmetry. Fortis H O+ Shimadzu Ci5-AQ, Z5H# 6
FRbR Lo BIREAF BN BT 57 15
33 WRMBREHIATIE

i FL R I T I R Sh AR e 2 . R
HEE. 50% P EE . 0.1% =9 SR TP EEVE . 3%0KIS
PR PP I TS - B SRR R T R, BT 1
PRI SRR P R e . AR UIFEE. 50%
R ISR, IF O SRR SR 7E 8 h NI
B35 LL0.1% =R SIR I I 3% K BRI



* 5940

FED 20236F 98 $54% B 188  Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18

B E IR, ARV 264 R, 30d WFTF
BRI SRR 6 2 BT W 3 ARk . W R A 0.1%I11 =
TR PRI AR T Bt U 6 PR T A1) 71 o
3.4 N

AWTFCESLI 6 DRI TLC RS0 T51%
Je 6 ROy 2 ' 5E 77320 LA A T ek X G
IThiEES. HEETAMPIKRTE, EARAEE
SLALTT R ARZES RN ZE I L B Rr S500), e S
BT, B ENERIRET 3,6'- 9T T Ik AR
Wi EEN AL DT Bk R B AR EAT R R, JR S
VAR ST R 250 it EARTERR A 7T, FF L Al
JiR B IR AR o 8 246 - o TR AR - 50 Jo A A 2R 1)
AT, mASEILA TR T 2.

FBEAR HAGEAPARAEA TR

'

[1] M2, mER, Tyt % BT UPLC-Q-TOF-MS/
MS 3 AR 2 A IRBORE AL 7 B2 70 M [J]. B2y,
2022, 53(12): 3601-3613.

[2] LuolL, Cail, Zhou Z, et al. Polysaccharides from Rhizoma
Atractylodis Macrocephalae: A review on their extraction,
purification, structure, and bioactivities [J]. Evid Based
Complement Alternat Med, 2022, 2022: 2338533.

[8] R4, ZZF ML KM AHE 7T [D]. LM L
FHZGRLR R, 2007.

[4] BF, #hFF, WEZ, & ET TR FIT 08
REMREY (Q-Marker) FITHIN 447 [J]. FE 2y,
2022, 53(11): 3550-3556.

[5] Deng M, Chen HJ, Long JY, et al. Atractylenolides (I, 1I,
and III):
pharmacokinetics [J]. Arch Pharm Res, 2021, 44(7): 633-
654.

[6] ¥y, FEE, PR, %% 5T HPLC-Q-TOF-MS Kik
SRR 7 VR R B R 27 B R 4 ) B b
WIREFE [J]. ThEEZG, 2022, 53(20): 6361-6368.

A review of their pharmacology and

(7]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]
[19]

#HARHL, BRGNS, 28058, & LRy 2E
Y B S b 2540 (Q-Marker) TN [J]. HH %24, 2021,
52(9): 2801-2818.

Gao L, Li H, Li
phytochemistry,

et al. Traditional uses,

B Q
transformation of ingredients and
pharmacology of the dried seeds of Raphanus sativus L.
(Raphani  Semen), A comprehensive review [J]. J
Ethnopharmacol, 2022, 294: 115387.

AR, EibE, R, & SR TEHIETE HPLC
RHE IS 2 4 Fhpdr & BRI S [ T E P EZE
Bk, 2021, 28(5): 70-75.

Li F F, Liu B, Li T, et al. Review of constituents and
biological activities of triterpene saponins from
Glycyrrhizae Radix et Rhizoma and its solubilization
characteristics [J]. Molecules, 2020, 25(17): 3904.
AR, BRSFME, FEEE, S5 H B AR AL )
FZGEAE FIMAT R BERE [7]. W2y, 2021, 52(8): 2438-
2448.

FRWr, AKE, FIh, .t g iR S5 G0k
JNEE Tk RS ()], FPEEZY, 2022, 53(20): 6319-
6327.

VEOH, TR, XKz, &5 EITRTR IR B S AR SR Tt
7 [J]. HEEZY, 2021, 52(20): 6226-6233.

AT, R, =R b 22 R 2 B R I 0 T
(7. HEZEH, 2012, 26(1): 69-71.

JERSE, BeA, FE, 5. kT 25 25 5 5 5
CRARAE R FEAIEE [1]. B2, 2021, 52(8):
2199-2204.

TRk, BRAE, 2V, F 2R T IRE GG R
HPLC a8 B K 9 Mok & &l [J]. hesy,
2020, 51(18): 4664-4672.

Zhp, XURERE, Sk, 5. M2 T B R 1 %2
oy S B E TT M B E AR YEAT AL (] 255 AR,
2021, 56(12): 3511-3517.

PR 25 [S]. PUEB. 2020: 59.

HE 28 [S]. —#. 2020: 88.

[Frtesmit  #RALIE]



