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# E: Bry XIS (SDP) #HATHEZE . EENESTS, @ T AT RS . A
ZIR (PEZGI) 2015 FERDYFRE WA, HA7 5] SDP B4 F Rz, (288 (3%, V5. bW 4 Wk TLC V%,
LIRS P E SDP H R FRIE R A BEF L FeAbE IR AP e (1) HPLC % . K Diamonsil Cyg 23541 (250 mm X 4.6 mm,
5 um); BL0.1% M RI/KE - CIE N mEAE, BREEDEDG: AR E 1.0 mL/min; K 254 nm; FiR 30 C. 5R  TLC
YR R, BERE AT A 4 WREHS; e mIE IR A R, AME IR R M IR Z AT B R IR T 4 )
F 6.531~58.780. 6.115~55.040. 20.40~183.60 pg/mL S5UEHIA S RUFMLETECR, FIAFES A0 Y=1.523X10* X—
1.209%X10% r=0.999 9; Y=1.809X10* X—1.523X10%, »=0.999 9; ¥Y=2.760X10* X—1.683X10*, »=0.999 9; VAl
43514 100.4% (RSD 24 1.1%)+ 101.5% (RSD 24 1.3%). 101.5% (RSD Jj 0.79%). 5 it SDP ¥ & Bl 45 1K, %
FEM NS IR RN 322.1~331.0 ug/g, AV IR 298.0~350.1 ug/g, FHIRIEY N 929.5~982.7 ng/g. &it B TR
T wves . EEVELF. RIEUER, b SDP FIaE bRt R4 md ki .
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Study on quality standard improving of Shenmai Dihuang Pills
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Abstract: Objective To develop the quality standard for Shenmai Dihuang Pills (SDP). Methods The TLC methods applied to
identify Moutan Cortex, Corni Fructus, Alismatis Rhizoma, and Glehniae Radix in the formulation were carried out according to the
methods recorded in general rules of Chinese Pharmacopeia (2015 edition, volume 4). The contents of psoralen, iso psoralen, and
paeonol were analyzed by high performance liquid chromatography on a Diamonsil C;g column (250 mm x 4.6 mm, 5 pm) with the
mobile phase of acetonitrile (A)-0.1% formic acid (B) by gradient elution at a flow rate of 1.0 mL/min. The detection wavelength was
set at 254 nm and the column temperature was controlled at 30 [1 . Results There were good specificities of TLC for Moutan Cortex,
Corni Fructu, Alismatis Rhizoma, and Glehniae Radix. The methodology validation for the assay of psoralen, iso psoralen, and paeonol
presented that they were in good linear correlation in the ranges of 6.531—58.78, 6.115—55.04 and 20.40—183.6 pg/mL, with the
regression equations of Y= 1.523 x 10* X—1.209 x 10* (*=0.999 9), Y = 1.809 x 10* X—1.523 x 10* (*=0.999 9), and ¥ = 2.760 x
10* X—1.683 x 10* (r = 0.999 9), respectively. The average recoveries were 100.4% (RSD 1.1%), 101.5% (1.3%), and 101.5%
(0.79%). The content ranges of psoralen, isopsoralen, and paeonol from five different batches of SDP were 322.1—331.0, 298.0—
350.1, and 929.5—982.7 pg/g, respectively. Conclusion The established quality of TLC and HPLC methods are specific, reliable,
accurate, and suitable, which can be successfully applied to the quality control for the preparation.
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ZAHIIEN (SDP) JE i se. iy, i
B2, e dbb S, A IREF ST 8
Wk 2 A R ST R, R IR 2 oAk, H
TARITM T BRI AR
051, SDP [RILAT bR IeEs T PAE R 25 il bt (o
) il bl DA e P & SIS/l o 8 B/ B
— b 583 SDP [RiUE bR AE, ASHIFSCRR AR Bl 24 1 )5
FAREA OCEIKR, B THPT . dEb S, g
FIPEVE R TLC iM% 5, #n T e 2. AT
G S APE KM (1) HPLC [ I s 000 5 R 43 17 573 o
1 NFE5RG

LC-20AT & 80 BARHIBUR  SPD-20A S A Ml
AT-330 AEiEAH . LC solution A ik TAEN:, HA B
Aw]; JE-1004 HLFRP, RBET B R TAGEA
FRAF]: KQ5200B A iEvias, Eilimii B Ass
AR AT TG333A R, WA

XTI ANE IR EE (b5 20150628, R 44K
98%)- FEAME IR 2 (it 20150825, Ji i 4 51 98%)
PRy (At 20151219, -4 98%), H)h
TG RO G EIRH A B A ml 4 PEIEXS IH2 44
(L5 121081-201406),  FH HE £ i 24 S kS sE i 5T
Bedefit. fERS G WiZ, L5 20130601, KA 100
mm X200 mm, BETLAERIT AR AR fEIR
G WJZM, 5 20141012, Fi4% 100 mm X 200 mm,
B IEEAL ) 43 s SDP G B AR AL
HRITHIZIAE R A, #55 140917, 140705, 140924,
140730 1601001; SDP 4177 % Wk 2430 H AL 5
FU=S AT AR, BB 2R 22 Btk 4
HIREw, MK Rehmanniae Radix Praeparata N
% 2 Rl Hu 3 S FE W) 35 Rehmannia  glutinosa
Libosch. HIMIHIIN T 4tSFE Moutan Cortex 4
BREEBATZ B ST Paeonia suffruticosa Andr.
PITHRAR B s 112K BT (25) Corni Fructus (steam) A
2R g R L A 9T JE A 1L 2R 95 Cornus officinalis
Sieb. et Zucc. T 1 B 2R A 28 0 it s PRV
Alismatis Rhizoma JPEISFHETS JBHEPIEETS Alisma
orientale (Sam.) Juzep. ] T =X; bt =
Glehniae Radix N RN Z g MYIMSE Glehnia
littoralis Fr. Schmidt ex Miq. M TR, £&
Ophiopogonis Radix A V16 AT 58 ML) 2 4
Ophiopogon japonicus (Linn. f.) Ker-Gawl. [1J-/}
YR s K% Poria 2 LB BHR LR ILE R % Poria
cocos (Schw.) Wolf W1 H#%; 1124 Dioscoreae

Rhizoma N % ¥ Bl 2 i )& M % % ¥ Dioscorea
opposita Thunb. [ TEERE . DUSRRIE . FIRE. &
Gk taalkall, MEEERC AR AChaifK, B
WG IS SE AT R A w5 LA T8 A Al

2 AEEER

2.1 TLC £3

2.1.1  HHFHEETLC E5) 40 3E3 M5 [ SDP
W, W, BORSHK 6 g, Ik 40 mL, [A%
PEEC 1 h, BEIL, JEMET, FRE M 1 mL %
filt, VENBER IR BT Ry S, N
PRI E P B2y 1 mg/mL (VAT A1 A %o Tl v
T 32 A0 T BB PE Re 2 AR oAt 7 iR 24544, 1L SDP
Hilg T2, SR S 5 R P R B
X0, B (P EZGH) 2015 AR R DY 0 )
0502 TLC ¥EM528t, Wl ik 5 R+ 10 uL,

SRR G R, DA CRE-RE R &
B (310 RMEIFA, EIF, WU, B, miblsh
TR 5% — AR CEEH, 76 105 Chn#e
BE RO, LK 1. A s, RS X
o EEL R A Y A (RF=0.59), BAHFRIFE K
BE A, PR R IR RSO T

2.1.2  WIZEHE P TLC %5 4 HIE 3 ML (1) SDP
Wi, W, BURSRIK 6 g, INTJEIK 4 40 mL,
AL 30 min, PEIE, JEMIKLEE 1 mL, 1E M
A Sy IS R S, ek SR
B 1 mg/mL MWL VRIS, kb Ty

R

e

1 2 3 4 5

1~3-SDP ftikfh (L5 140917, 140730, 140705)
SRR S-AE T R T xR
1—3-SDP (Lot 140917, 140730, 140705) 4-paeonol reference

substance 5-negative sample without Moutan Cortex

1 SDP HH 3 EEI TLC
Fig.1 TLC of Moutan Cortex in SDP
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R LR BT (Z8) ZAMRILAD 7 k2544, & SDP il
L2, Feptak S V£ Tk Ll 2 B R
M I TLC BMseat, WL EIR 5 Bl
10 pL, 0l T R—rER G #ER b, DISIR S
M- -0k SR (50 010 © 1) NJETFH, JEIF, M
B, BELL 10% 18R IR SRS, (E 105 °Chn
A BE R W OTEWT, WL 2. gEREN, UK
T, 780 R S AR R (A7 B | (RE=0.44),
A R TSR 2 B R, 1L 2 B B 0 BRSO3

Y ¢
I
!tqtl
1

1~3-SDP fitildh (b5 140917, 140730, 140705)
PR S-BRLZREE (FE) BV
1—3-SDP (Lot 140917, 140730, 140705) 4-loganin reference
substance 5-negative sample without Corni Fructus (steam)
2 SDP HilliZkEE (%) Y TLC BikE
Fig.2 TLC of Corni Fructus (steam) in SDP

2.1.3 dEWPZHTLC Eh 40 5H 3 A4S () SDP
W, W, BRI R 9 g, MEER LG 40 mL,
R AL EE 30 min, JERE, JEMIKAEE 1 mL, fEAHE
AR S BRI i 2 R, IS PR L T A1k
TAME NG | mg/mL W, VE XS IR, 1%
Wb T BRALYS 2 2 AN T R 25K, B SDP il T
& ARSI & TR ALY S X R
W M TLC R, W RS 10 uL,
Sl TR G EER E, DI COR-EER 4
B (40D MREIFH, EIF, B, B, ikl 10%
AT A, BRSO (365 nm) M AGHE,
LB 3. g AR, ARk, 7S R
W AR (67 B (RF=0.35), AR G 2¢Ot
BEsi, ALY RO T

2.1.4 VPRSI TLC %00 430 3 M5 1) SDP
T, WA, BURSRRIK 9 g INESTR LG 40 mL,

§
4 5

4- LT

1~3-SDP ik (k5 140917, 140730, 140705)
FOREL S-BE S H Mo
1—3-SDP (Lot 140917, 140730, 140705) 4-psoralen reference

substance 5-negative sample without Glehniae Radix

4-%hE IR

3 SDP #dtib S8 TLC BiLE (365 nm)
Fig. 3 TLC of Glehniae Radix in SDP (365 nm)

(Al AR RE 30 min, $EIL, JEMIKRSEA 1 mL, 1E At
IR . SIS 2 1 g, INBEIR £ 20
mL, [RGB AR o 424 J7 IR P
DA HA 7 mk 254, H& SDP il 1.2, %4tk
AR 6 R A% BT B e s 0. 1 TLC
VIS W RS 10 ul, 235 s T R
e G #ER L, LSRR OFE-H R (6 1 3.5 :
0.5) MNRETFA], ReFF, B, BT, Wil 10%m
LS, A5 105 CHnFAZRBE i 2 (i i, LI 4.
iR, AuKa b, e S0 M S AT
MR E - (RF=0.62), WAHFIEUAIBE L, F5
BF P 0 A OG- 3E
22 EEMNE
221 ik KEM ARG E RS SR A A
Diamonsil Cig (250 mmX4.6 mm, 5 pm); Vst
H0.1% M IRKE - LN, BEEEVEFE T A 0~36
min, 30%ZE; 36~44 min, 30%~90%ZNiF; 44~
55 min, 90%Z Ml ; R 254 nm; ARG E 1.0
mL/min; il 30 C; #EFEEA 20 uL.

1E LIRS A N 3T, B AR E AN T 2
SAME IR RN PR MG T 5 000, S
AHABAL > V(1) 20 B FE 3 KT 1.5, il s o Bk IR 13
£ 0.95~1.05.
2.2.2 OB R E IR R Seab
BHEE . PHYB IR IE S, RS HoE, & 50 mL
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T, TR BCR 75% W BE AR B 2 25,
251, Bw TR S 65.31. 61.15, 204.0
ug/mL IV G X R A2, 4 CERAT, & H.

j118:
185

1~3-SDP ftikfh (L5 140917, 140730, 140705)
TR S5-I BETE YT TR
1—3-SDP (Lot 140917, 140730, 140705) 4-Alismatis Rhizoma

reference substance S-negative sample without Alismatis Rhizoma

4-PETER

4 SDP HiFEER) TLC BiLE
Fig. 4 TLC of Alismatis Rhizoma in SDP

2.2.3 KAl B SDP &, fF4H, HOk
KL 1.0 g, F%RRE, BT HEHIBT, M2
NERRDECR T5% ) HEERS M 10 mL, Z59E, FRE
it AL (B 250 W, $5% 33 kHz) 30 min,
A, PR ER 75% 00 RN L IR R I T
251, M 0.45 pm TFLIEMEIEE, EXEIEHAE A A
Wb

224 MIVERRASE 1% “2237 TURNJTVE, O
V1K g Il G T = i 1K i o e A7 W A ] ]
P S

225 kL et s ORGSR R TR A G
as A DRI s S B, dE “2.2.17
TR 8 2 40 IRERE 20 uL, GdsR ik,
Bl 5. 2R, Akl (ol e 15 o0 JL A (8 1 0 1)
PRE ) —2, HAMEIEE . AN E R SR
TE% BN A BTG, Rk B R AT
2.2.6 8 PRFIRSII PR 3 Sl P AU e A e v B
K —RFVRA R O, % “2.2.17 TR &%
FAFRERESI T, FAEMEEL (SIND 4 10 0 1 e fT
MRy e s J2fEmet (SIND 301, ffie
R ORI PR . 3 FhArl B AT IR 22 b
BIEE PE R e SR 0 652.7. 611.5. 522.9
ug/L, KPR >4 145.01 1359, 103.5 pg/L.

A 3 | \ C
12

12 M

D F

3
3
12
0 12 24 36 0 12 24 3% 0 12 24 36

AR 2-RAME IR 3R

1-psoralen 2-isopsoralen 3-paeonol

5 RAXR&E (A). SDP i@ (B), LIVSHH (O). HAKZM (D). SRILD SRR (B). SREF KA (F)

By ELEY HPLC

Fig. 5 Typical HPLC of mixed reference substances (A), SDP sample (B), Glehniae Radix (C), Moutan Cortex (D), negative
sample without Glehniae Radix (E), and negative sample without Moutan Cortex (F)
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227 SNERRFEE ok HOR A A
W 1.05 3.05 5.0, 7.0, 9.0 mL, & 10 mL &),
I 75% PEEMRE R ZIE, $85), 19 RIS XA
T o FE 2,217 0N I i 4543 i 1ERE 20 uL,
TSRO B o 3 i) KT HEE Sl VA Y0 A R B AR R
(XD, DAEMBIAALR (Y), BHATZMERIE, #2
wMEREER . FAME IR E RIS B By R R AR
KEM () MZNEEH, 45580t E iz Y=
1.523X10* X—1.209X 10*, r=0.999 9, ZkiufH
6.531~58.780 pg/mL; FAMTEZE Y=1.809%10*
X—1.523X10% r=0.999 9, [ 6.115~55.040
ng/mL; FHEB Y=2.760X 10* X—1.683X 10%, r=
0.999 9, ZkMEVEH 20.40~183.60 ug/mL.

2.2.8 EEWK  BOURSX BSEER, %2217
TR OB A AR 6 I, THEAMT IR FAb
B IR 2 AP By s i ALY RSD 43 ik 0.81%
0.87%- 0.95%, 25 RFRINAHRG T R U o

229 faEtklse  HUE— AR HES 140705
W, =R BCE, AT 04 34 6. 124 24 hi%
“2.2.17 TR S A UERE A, THEAME IR 7
AN AP B U T AR RSD 235 1.3%.
0.76%~ 1.0%. 45 R R B A i S M =00 TS 24 h
FaGE -

2.2.10 FEMIRLE  HSDP FEY (LS 140730)
MARZ) 1.0 g, FEEWOE, % “2.2.37 BUFITEAT
A AR AR 6 1, JF% “2.2.17 TR ik 4k
HEREHT, THEAME PR3 SEAME IR ZRPE S )
BP0 326.7. 331.2. 933.3 pg/g,
RSD 1H73 514 0.40%. 1.1%- 2.2%, &5 FFW] 7%
(A R A

2211 NAEREDECRIRES PR E ¥ SDP (it
5 140730) WKL 05g RMEAEHR. FAMT IR,
FF W iy B0y 5l 328.84 336.4. 934.8 pg/g),
6y, KEEME, AN ERERERTRS
YR 0.5 mL (AHY4 T SDP 5 it 1)
100%), % “2.2.3” I N J7iEHl & R, I
% “2.2.17 WURNRAFHAT 08, s OIg A, T
BCR, 2RI IRER. FAERER. FHEBmIT
BRI 5h 100.4%. 101.5%. 101.5%, RSD
SR 1.1% 1.3%. 0.79%. Z5REH, *hElEEE.
SEANE MR B AP W DR )R AT

2212 FERERWE  HCS #it SDP FEa (it
140917, 140705, 140924, 140730. 1601001), %

W% “2.2.37 WURPATHIE 3 A ORI m, JFH%
“2.2.17 WUREIE&ATFIEAT 00T, AN EER .
KRB BRI B ) TR B, AR IR 1

x1 HERPIMHESHEEBNELER (X £s5,n=3)
Table 1 Quantitative determination of three analysts in

samples (X £s,n=3)

FE B (ngg ™)

s

WEIEE R RER '} B2 15y
140705 324.0+6.1 339.0+3.6 929.5+10.4
140730 3288+54 336.4+4.3 934.8+10.8
140917 322.1+3.3 298.0%6.1 982.7£12.2
140924 322.7+2.1 327.6+3.2 943.0£15.0
1601001 331.0+3.2 350.1+2.2 950.5+13.4
3 e

3.1 TLC %31

AT SDP gk PERZ IR (F8). PRYG.
bvb 2 4 Wi TLC S50 503047 T % SR
o XPHEPE R R T 25200, LU T A SR
PN B I b QAR & L s W M 2o 3 ¥y | A 1 v
A5 R AR B 558 P SR UL S 1R Ak b
B U AH G BT T o 5L BRI AT RS AR
M PR UCE e 4, I HARBUOA R LTk B 518 K 1)
YRR, RO R R SR R T e, 3
JRAE R TR R T SRR . X 1L 2R IR I
RGHRAGER DR, KRB CWE- Ll R S0 TT I
PR SR S AR TLC AHRAY B 3 2 B[R]
Bt S, EAEKGBRES ERRE, WA
IINUKTS R A5 B AR, B T 80k BRARY e I
OR, B LA R £ E- S RE-UK TSR (50 110 ©
D BRI

S E 250 2015 SERRNY, AR R %m0,
S PE R W2 (P PR R My, 1L 2R B s 1 T R
ez 2T e 2, Bk 3 BRI 1)
DUE sy, DRI T FH G I P ) B St i, ARk
FHXT R0 o T B v S0 FH B A R s 200 5
AT S H A FH 5 5 HR 2 A T
32 EEMNE
320 @NLAMER hTSEMEAAPAR
T, T Ry LR 4%, EXHR S R 4t
OK-FEERGRK-LIE RS AT SN RIL, %
K- RS20 0oy B RE R LF . FEER RS
FELCEAR IR R (R, . B A&
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BRI, R 0.1% H IR /K 1F BRI FRME BT 45 [
I AN A (30, 35, 40 C)H. AR E (0.8,
1.0. 1.2 mL/min) FIEREA&AE0, gl it
WA “2.2.17 T Tk,

322 #HOUTAFER A a0 %
Frh, RS e T AL 2 R
T SR EoR, IMAGREUN, 3 BRI Y
WD, AN IR S e IR T R BT
RIS A BRI I AT e, FHE TR S 3L
TG RS A%, Rt F R P S UV
FELLES TANFRR 80 (25%- 50%. 75%- 100%)
(1) PR RUINT R I, 3 Tl sl o3 AR B A PR R i
(3G RGN, HE Y R IR B 75%)5, et
RGBT KRG, Rk 75% R A N
P A5 SN [RIFE U 1] (15304 45 60 min)
X3 R S BRI sE A I I, E R PR UL 2
30 min J&, &R PRI AR 2 Kk . 28 b
FTik, e H 3O “2.2.3” Wit ik
323  fEARALA IR SRR AR SR
FLRERE FEIN T AL SR A 2 BREM . PL R
b (R E 2 8) 2015 AFRR— 3B 7S R Hb AL E
SEMEE Y ANE IR AT IR o dkvb S
1 EZEME RSy s 42 SR R I A& R s AT
HPLC " /e tt, ASUBHE R ik 3 Pl
I3 R 2 2 MR TR R o B R AR
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