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(1. WigExrTHFEER, M) #x 6370005 2. HFHERYEHHEEATEALLE, W &1
637000; 3. M)A @A TE&EGHLERE, W Bx  637000)
RE:BH I XRERABEGREAFEFTIE RMNEEER(TLC) E Iz ARz db A7 2 51 R A & 207 A8 &35 (HPLC)
EMEFFEEB FAREE RTR K ETE K EHNESE, eiEh Agilent Zorbax SB — Phenyl #£(250 mm X 4. 6 mm,5 wm) , &3 48
AT - 0. 1% Brir ik (B EZRM) ik A 1.0 mL/ min, &M K K 4 260 nm, B A 25 C,H#AEH S uL LR Ml LR
TLC B35 2 & F M, 5 B A, HSRBATH S RB P EARXETF KTR K EE KT RZRESH K 0.80~25.75 pg/ mL.
0.63~20.03 wg/mL.1. 77 ~56. 60 wg/ mL.0. 31 ~10. 00 pg/ mL.0. 33 ~ 10. 54 pg/ mL & B A 5 @A g % & R4 (r>0.9997);
M E B AT F RIS R4 RSD ¥ T 2. 0%; T ¥ m A EDFE 55 97. 56%,97. 83%,98. 23%,99. 71%,96. 34% , RSD 4
F A4 2.30%,2.03%, 1. 40%,1.33%,2. T1%(n = 6) EEIE  Z 77 sk ARAE 42, 45 ROE A 7T 3, 7T A T K 4L BUE 69 R B 454 .
KA K IR R AR B &k ik SR Bk ik
Study on Quality Standard of Dahuang Mudan Granules
ZHONG Baiming' ,YANG Yunzhi"?,PU Lili'?,LI Wanyu',WANG Jingwen’ , XU Wei'>,ZHOU Qian',ZHANG Ming'*
(1. Nanchong Hospital of Traditional Chinese Medicine ,Nanchong,Sichuan ,China  637000; 2. Key Laboratory of Traditional Chinese Medicine for

Prevention and Treatment of Skeletal Muscle Disease in Nanchong ,Nanchong,Sichuan,China  637000; 3. Nanchong Institute for Food and Drug
Control , Nanchong , Sichuan , China ~ 637000)
Abstract: Objective To establish quality standard of Dahuang Mudan Granules. Methods Thin - layer chromatography (TLC)
method was used for the qualitative identification of Persicae Semen and Benincasae Semen. High - performance liquid
chromatography (HPLC) method was used for the content determination of paeonol,aloe — emodin, rhein,emodin,and Chrysophanol,
the chromatographic column was Agilent Zorbax SB - Phenyl column (250 mm X 4.6 mm,5 pm) , the mobile phase was
acetonitrile — 0. 1% phosphoric acid solution(gradient elution),the flow rate was 1.0 mL / min,the detection wavelength was 260 nm,
the column temperature was 25 °C,and the injection volume was 5 pL.Results The TLC spots of Persicae Semen and Benincasae
Semen were clear, with good separation degree, and the negative control had no interference. The linear ranges of paeonol, aloe —
emodin, rhein, emodin and chrysophanol were 0.80 — 25.75 pg / mL,0.63 - 20.03 pg / mL,1.77 - 56.60 pg / mL,0.31 -
10.00 pg / mL,0.33 - 10.54 pg / mL,respectively(r = 0.999 7). The RSDs of precision, stability, and repeatability test results
were all lower than 2.0%. The average recoveries were 97.56%,97.83%,98.23%,99. 71%,96. 34% ,with RSDs of 2.30%,2.03%,
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1.40%,1.33%,2.71% (n = 6) ,respectively. Conclusion The method is simple, accurate and reliable, which can be used for the

quality control of Dahuang Mudan Granules.

Key words:Dahuang Mudan Granules;quality standard; TLC; HPLC
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BATEAS A0S AT 173 50 400 Jo e el ) T 42 T s T A
R JF 58 BUOR B P HSURL 9 4 BT 2R 1224
WEE A s i L, R UE IR R FH 25 % 2 A 300, A
5 AR 32 1500 A B 2 Bk 55 4 2 A I i A 7 1
YR, I xR 2K w5 A P R AR R o R T e
DU, Al TR B Ak P SORE 1 5 2 b o AEAR B o B4
SI=R/(1 N
1 UFE5KH
1.1 {¢z%

Ultimate 3000 7 5= 240 & AH {4 3% 4% ( 3€ & Thermo
Fisher Scientific 22 &) ) ; FA2004 B /1, 143 M K (T2 i
SN FALES) ), ES1035B B 501 Ko (K {22 L
T ARAT BRA D RS EEEI N 0. 1 mg; TDSA B £ F &80
BLOE N 32 mBHUERT ) 5 G — 1008 RYHE 75 P T VA%
(TN RE IS Ve 2 A FRA R ) s 2F - 2 78 = R 48 AMY
(T4 AR T ) s RE - 1102 B e 5% 78 &Y
(MR A FRA ) sSYG — 4 AUBUR AH 1R /K 1 54
oM B A i 3 A PR W) s SHZ — DO ARG R 7K
B (Ll ) RIBVIIES B AR AF) ; WGL - 458
D F P KT A (R T 8 R AR A BR 2 ) ) 5
LCK2000 A f 25 L (K = SERG LA PR D) o
1.2 X%

T Kz iy % BE 5y (45 A 110708 - 201908, 7 ar
99. 8% ) , v A X B (L5547 110820 - 202109, 7%
i 98.0%) , 1 25 K ¥ F % A (L5 110795 -
202011, &5 97. 5%) , KECHTR A RE &L (L5 2R 110757 -
201607, # 1t 99. 3%) , KB X R (5 110756 -

201913, &1 96. 0%) , KBTI Xf M8 i (524 110796 -
201922, F1 99. 4%) , 40 H  E i 2 o A e BiF S
Bt 5 2 A XS B2 b ()l AR AS 35 K 28 28 Wy B A R
"], #t 5 4 HSRDO104 - 202301) . KE K A (L5 N
220401,220502, 220701 ; 55~ 245 Fl K B Rheum offici-
nale Baill. [T AR FARZE s P2 oo DU Il ), 4 PF R ik A
(#1t5 49 220601 ,220702, 220901 ; H 5 4 T FERME P4
P} Paeonia suffruticosa Andr. )T1EHE 5 7= Wi R 220
AR B (4154 220401, 221201, 221202 5 JL 35y #i
iR Y 4 K Benincasa hispida (Thunb. ) Cogn. [ f#
BRI = Mo AN ], 0 [ OBER R 250 AT B
8 Al RO [HES R 220402, 221001, 221201 5 2 5
Ko i B Y Bk Prunus persica (L. ) Batsch ) 15 i 24
B 7 1R U1 PEAE AR R (64528 220401, 220701,
220902 ; JE Y5 A B B2 Eh 7 ) e TG A L 20 TR i
B ES db R s 7 H S U] F40 [ Y ) AU 2500 A
(RN S Ky @ EZY ol W vl all VU Y5 3t ! I
TGN = 2 E AT 25 00 5 R IE i S R A
ali, H A 4 o 43 #r 4l , K R aliflok o ok 36 47 ks
(P 78 T A B B B b 2 i 50 o, i S g i
20230601 ,20230602,20230603 )
2 FHEEER
2.1 EHES

BoA14 R i 6. 0 ¢, i il ik (60 ~ 90 °C)50 mL,
IR 1 b, SR, 55 25 A0 T b, 245 78 P T ik
25 mL VRS, F 2 A MhBE , 25 4% T, i EE 30 mL, fin
PR 1 b 0 U, OB, VR A At i I R - 53 B
T AT A B B RE 1 mL 5 2 mg (A% R
VW o 5 R A PHISURE AL 5 e T2 il 4 e M A 8 B 42
it T At VS VAR T 8 1 T A I o Rt A T 4
2020 4 g € 2 8 (YR ) )3 0] 0502 38 )2 €8 33 15 3
55, W IBORT RES VRS 5 L, ARl A L 9k R T
W5 10 wL, 0 S F A — R G W2 b, L= H
Yot — LR TG — FEE - K(15:40:22:10,V/V/V/V)
5~ 10 ‘CHUE 12 h 1) FJRW WO JRIFR], I, I, 57
RV LA 4H 1 A 2 v VR (B BH R 2 ¢, 7K 20 mL i
fif , PRI AR 30 mL, 1R2]) , 105 ‘CHIFAE B4
0I5 T o 235 SR A A (335 78 5 %0 Bt (AR N 0 I
S AH E B B, ELBA M BT R WL 1 A

A BURE b 6. 0 g, N TR 201 30 mL, 88 75 4b
FE (T2 300 W, 351 % 40 kHz) 20 min, JE3L, IEW 7E T,
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3 -5 B RIER

A Bi= B, 24
E1 #HERaEIEE
1. Reference solution 2. Negative reference solution 3 — 5. Test solution
6. Reference material solution
A. Persicae Semen B. Benincasae Semen

Fig.1 TLC chromatograms
BRI I 2 mL A i , A At 8 53 A T
XFREZGHE 1 g, JinsK 30 mL, A1 30 min, 3§, JE W
FET, R I 2.1 2,158 30 mL, [7]32 ) 0T BB 25 M4 5 i
e B PHBURE A T B T2 i A e A I 1 B
i, (R PR ot A VR 2% T 3k T A B X B U R
2020 45 i € [ 24 i (Y ) ) 3E W) 0502 82 €833 1 3K
B, W B3R 3 FE TR A 5 L, 23 ) TRl — R G
JEM L, DUE T EE - oK B - vKEEAR - 7K (8:2:2:3,
VIVIVIV)RRIFFR, JBIF B BT, mE DB — i
W, 105 “CHMHR Z B A0 0 (0 3 b7 o 25 R I il e

Xof BB 245 A €2 33 R oy A7 L Sl A TR) 26 ) B, LB
XTRTC T FE VLA 1 B,
2.2 ERENE
2.2.1 ®EAHE

{0, 3% ¥ . Agilent Zorbax SB — Phenyl £ (250 mm X
4.6 mm,5 um) ; WA R LNE(A) - 0. 1% BERR A
(B) , B4 B %k 5 (0 ~ 30 min i 35%A — 65%A) ; i i :
1. 0 mL / min; KM : 260 nm; R 225 C5FRER .5 ul,

2.2.2 ERHE &
X HR SR FRBUPY B2 3 12,90 mg, 12 KRB R

10. 27 mg, K # 2 11. 40 mg, K#5 K 10. 41 mg, K #H B
10. 60 mg, #HE PR , 73 5 'E 25 mL A i, i,
B R BT A e B 4 9 A 514.97, 400. 53, 452. 81,
400. 01,421. 46 g / mL 1) B —XF BE S I W o 20 0 RS 5
W H5.0,5.0,12.5,2.5,2. 5 mL, & [7— 100 mL 2 f i
b B P B SRR R LR
ORI K ¥R W VR 4 1 Ol 25,75, 20. 03, 56. 60,
10. 00, 10. 54 g / mL AYIRA XT HE S 14124179

PRSI : IURE I A PRI 2. 0 ¢ RS FRE L
K 50 mL A, H TR LR A B3 W, BRI 30 mL, &
It R CHR)Z N 50 mLK Y%, 3 BCEALZ A8
IKBREREA , Ui, DEWZE T, P B i, 480 25 mL
T, EA 5,0, 45 um AL UE BEVE ST, B ek
VIRRLIFE

IF P XoF Rt Y < IR OR B A PR b T R T2 A

A/ mAU A/ mAU
100. 0 100.0
87.5 875
75.0 3 75.0
62.5 62.5
50.0 50.0
37.5 37.5
25.0 12 25.0 12
12.5 4 5 12.5
-5.01 t/ min -5.0
5 10 15 20 25 5 10
A
A/ mAU
100. 0
87.5 !
75.0
62.5
50.0
37.5
25.0
12.5
-5.0 t/ min
0 5 10 15 20 25 30
D

A/ mAU
100.0
87.5 |
75.0
62.5
50.0
37.5
4 25.0
3 12.5
t/ min -5.0 t/ min
20 25 30 0 5 10 15 20 25 30
C
A/mAU
100. 0
87.5
75.0
62.5
50.0
37.5
25.0
12.5
A
-5.0 t/ min
0 5 10 15 20 25 30
E

1. A Ey 2. FRAKEE 3. K%M 4 X&FE 5 XE®H

A REITRBSBER B BRRARIER

C — D. MRSk (53 sedt 7 i K %)

E. 2G93 R&IER

B2 SHHEHEEIEE
1. Paeonol 2. Aloe — emodin 3. Rhein 4.Emodin 5. Chrysophanol

A. Mixed reference solution B. Test solution C — D. Mixed reference solution (Lacking Moutan Cortex or Rhei Radix et Rhizoma) E. Blank control solution

Fig.2 HPLC chromatograms
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S0 A SRR B T P R A PR A 2 A s
T HIAS A5 BH P X HR VAT

25 PR R SR VST < DA R IS 23 1 ) B VA TR o
2.2.3 FEHE¥EFR

LIRS 2. 2. 250 4 RNAW 42, 2. 1R
BRI AE | 10 SR A5 A o 25 A St T T €
TE 55 £5 0T JR SRR [R) PR B B[] Ak A €2 33 06 IS 0 X6
T THE, R L E R Ar 7 WA 2,

LRI R B NG 2. 2. 210 IR A% R SR
W, R AR LR R RSP B M B R EE A il Ky
0.80,1.61,3.22,6.44,12.88,25.75 pg/ mL, P25 K
4391 0.63,1.25,2.50,5. 01,10. 02,20. 03 pg / mL,
KE R Wk 1.77, 3.54, 7.08, 14.15, 28.30,
56. 60 wg/ mL, K& % 43 %] 4 0.31,0. 63,1.25,2. 50,
5.00, 10. 00 pg/ mL, K% & 4351~ 0. 33, 0. 66, 1. 32,
2.64,5.27,10. 54 g/ mL 4 R IR A X IR &S 1%
2.2, VI RS S5 o RE AR I, DA I A 43 S U
(X, pg / mL) R REAR AR TR (V) AR BREA T4 A 1]
H AR W1,

Rl SGUERERER(n=6)

Tab.1 Results of the linear relationships(n = 6)

i A4 B2 75 A2 r LG E (ug/ml)
JF & B Y,=0.4737X,+0.3520 0.9997  0.80~25.75
FERHE V,=0.7398X,+0.1372 0.9999  0.63~20.03
Kk Y,=0.8443X,+0.7010 0.9998  1.77~56.60
R¥&E#E Y,=0.7268X,+0.1939 1.0000  0.31~10.00
KxE®H Y,=0.6764X,+0.1775 1.0000  0.33~10. 54

K %% B2« HUIA]— VR A 0 B VA U, 9% 2. 2. 1 90
OSSR SR 6 K, IE SRR TRTAR S 5 SR P By
ZERE R KRB KB R R My s T AR RSD 433
1. 14%,0.75%,1.32%,0.91%, 1. 37% (n = 6) , F W
ARG AT

e PR - e fm] — K 5 (1654 20230601) 3%
W, TSR 0,2,4,6,12,24 hif4%2.2. 1T F
O SR AR I S, T S T R 2 SR P Ry S
WR RIEMR R BER K By i i AR 8 RSD 43 5
1.21%,1.63%,0.41%,0. 43%,1. 12%(n = 6) , & W {4t
R RS 24 h NERE .

H A PRI SS « Hm] — AR i (3455 20230601 ) , %
2. 2. 2550 N Oy ik A A, AT 6 0 45 2. 2. 10
TS S AR 0 SR TR, TR
GERPE Y SRR KR KR KW =
1 RSD 43 % 4 1. 32%, 1. 11%, 0. 58%, 0. 89%, 0. 70%
(n=6), RWIEELEMERI

T Il - B B i 1 [) —HERE 6 1, i

Fz2 MEENKREER(n=6)

Tab.2 Results of the recovery test(n = 6)

HlRs  BabE(y wAE() WEE(ug) =HEEG%) X(%) RSD(%)
B 50. 64 51.50 101. 56 98.87
50. 64 51.50 101,87 99,48
50. 64 51.50 101. 16 98.10
97.56 2.30

50. 64 51.50 100. 84 97.48
50. 64 51.50 101. 24 98,25
50. 64 51.50 98. 64 93,20
FAKEE 30.64 32.04 63.84 97.38
30.64 30.04 63.58 96.57
30.64 32.04 64.83 100.47

97.83  2.03
30.64 30.04 64. 66 99,94
3.64 30.04 63.81 97.28
3.64 30.04 63.19 95.35
XE# 20.72 271.68 540.18 99,18
20.72 271.68 539. 24 98,84
20.72 271.68 542,35 99,98

98.23 140
20.72 271.68 537.29 98.12
20.72 271.68 533.28 96. 64
20.72 271.68 533,18 96.61
IS ¥ 3 16. 56 16.00 32.68 100.75
16. 56 16.00 30.54 99, 88
16. 56 16.00 32.38 98.88

9.71 1.3
16. 56 16.00 30.27 98.19
16. 56 16.00 .83 101.69
16. 56 16.00 32.38 98.88
IS1) 49 5.06 9,55 91.50
4.9 5.06 9.77 95.85
4.9 5.06 9,86 97.63

96.34 271
49 5.06 9.79 96.25
49 5.06 9.91 98.62
49 5.06 9.89 98.22

AT PR VR, 2 2. 2. 2 TR 7 el A el A TR TR
P4 2. 2. 1 00T (AR 45 AR R |, i s i AR, I
SR IR A5 R LR 2.
2.2.4 HRHEENE

PN 3 HEAE S 25 BE AL ER 10 4% VR AT, 4% 2. 2. 2 01
TR S AT 3 0 2. 20 L IR A £
TEAR A HEREIN A 0 SR TR, IR TR L i A5 R
W33,

R3 HRESEBNEER(pg/gn=3)

Tab.3 Results of the content determinations in samples (pg / g,

n=3)

U FkE FPAERKEEF KER KEE KE®
20230601 53.16 34.54 282.77 17.16 5. 60
20230602  62.42 35.25 286.33 17.75 5.57
20230603  73.70 41.02 391.41  21.99 7.22
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WA A L JULIEE 3 — 3 (PT3K) 38 5 K [ AIK  2 A S 10
/N BRUBAUAZ 15 W38 440 1 AL 400 B 3R RAW 264, 7 I 4l Jfd
rR A 200 ML PR 147 A L7 DRI T A 10 ke i P UL
W2 3 — % /AR O B L sh W W I A R LR A
(PI3K / Akt / mTOR ) {5 5 8 % 198 45 1 18 4 40 4 i
XI5tz PESE I 26 AR T A LS R 2 T 4 B0 A
K1 P 18 A, B 1k A 20 ot / 5 SR OBE B 1R 4 (AOML /
Dss )75 5 {9 17 38 b 9o ) 2 AR R o) Kk R %S
¢ — Jun Z LR I BB 2 (INK2) 45 &, — 77 T 3 NF -
kBT 3 B RE 5, D5 — T 1A 3 A AR A e R i A
/N P BOTE E — 1(AP — 1) R G Y %5 % 2 1) fig
O 24 i 1 B i o B MR D10 R B ] R 45 i 1 4L P
B S R DS v i 977 L N s ey v N O S|
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HP g A I R b B S v R o A A AT
TLC IR $ o KB G4 PF R A J7 i 7 24, 1 3 By
ZERE CREIR RHER RN A2 B ST UE S
ELA W G A B A T, O I P T R 4 L AR R
HR,

TR 48 o 0 e AR TR R (254 nm
260 nm) , RFIFLSHIAH R G0 (HEE - 7K Q0 - K .G -
BAEBR VAR ) T B T 250 3, 445 SR LUK T 3% 4 260 nm
CE - BEFRVE WA TR s AR T3 /0N, 43 88 B 4, Jod
B, Bl S8 30 min P [R] IS0 2 5 A 80 43 TLC 48
SRR, PR T AR M T 2020 4F Rz € 24 i (—
) ), WO S BT A AT T 2R i T A K
W73 W i 5 AR AT TR EEXT He , X
15BN 5 1 s I B RO E LR E A R
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