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Optimization of the Determination Method of Multi Index Content in Dagqili San by Multi Wavelength
HPLC Combined with CCD Response Surface

ZHANG Yan, ZHANG Ting, WANG Wentong*(Tianjin Institute of Medical and Pharmaceutical Sciences, Tianjin 300020,
China)

ABSTRACT: OBJECTIVE To establish and optimize the determination method of multi index content in Dagqili San, so as to
improve its quality standard. METHODS HPLC multi wavelength switching method was established to determine the content
of naringin, ginsenoside Rgl, draconotin perchlorate, emodin and chrysophanol in Daqili San. By using the central composite
design-response surface(CCD-RSM), the extraction process of content determination was optimized, and the verification and
methodology evaluation were carried out. RESULTS The best processing conditions of multi index content in Dagqili San were
as follows: solvent content was 40 mL; methanol concentration was 75%; ultrasound time was 25 min. The average content of
naringin, ginsenoside Rgl, draconemin perchlorate, emodin and chrysophanol were 0.74, 2.80, 1.33, 0.26, 0.29 mg-g ',
respectively. The calibration curves were linear, the average recoveries ranged from 96.75% to 100.01%, RSD ranged from
0.98% to 1.94%. CONCLUSION By using CCD-RSM to optimize extraction process of multi index content determination in
Dagqili San, the actual and predicted values are highly consistent with good predictability, and the method is feasible. The multi
index content determination method established by HPLC multi wavelength switching method is stable, accurate and reliable.
KEYWORDS: CCD-RSM; Dagqili san; multi index; content determination; HPLC; multi wavelength switching
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HEHAR, AFRACKRHZ K HPLC 7o F
B, g7 [R) B R A U e KGR FR AR
(753, HRZITERIAE R T2, DUA
BRI B R 4 T H I 2 K A T 7R P E SR
HIHB, AT AR UE LG PR 251 2 YR
Rtk it — A AR AL SR AT 2 e
(LS

1 UBE5HF

Agilent 1260 Infinity = 2507 HH €1 1 (35 E
Agilent A 7)), N Agilent Eclipse Plus Cig
F£(100 mmx4.6 mm, 3.5 pm); AB135-S B+ 5%
Z— WA R (MR -4 2 A 7)) KQ-520B
R PG A (R A A A IR AR, ThE.
250 W; #i%: 40 kHz).

LB (A, Sigma BHEARAF); HEE.
BERR (A all, REET R A A 7)) KNGk
RERG Al K s XPRE AL MR (S . 110722-
200610; F&E: 100.0%). NS 2 Rgl(its:
110703-200726; & : 97.7%) I35 & = AL 2h (1t
52 110811-201506; F&: 98.6%). KNE RS :
110756-200110; & &: 100.0%). K¥FEm LS -
110796-201520; & 99.2%)¥0 H [ & 5 24
a i E W FibE s KGEB(EITH ) FARAH,
#t5: 170301, 170302, 170601 ; Hitk: M45 1.5 g).
2 FHAESHER
2.1 k&

% # 4 Agilent Eclipse Plus Cg #E
(100 mmx*4.6 mm, 3.5 um); 3IHH: ZIE(A)-0.1%
R /K WL(B), B FE BE B (0~10 min, 13%—20%A;
10~20 min, 20%—27%A; 20~25 min, 27%—40%A ;
25~43 min, 40%—81%A; 43~44 min, 81%—13%A);
FEdE: 35 °C, #EREE: 10 pL; Ji%: 1.0 mL-min'.

R K V)2 P . 0~8.5 min, 254 nm;
8.5~15.5 min, 283 nm; 15.5~17.5 min, 203 nm;
17.5~32.0 min, 254 nm; 32.0~34.0 min, 283 nm;
34.0~37.0 min, 254 nm; 37.0~44.0 min, 283 nm.
2.2 R %

22,1 REVEREE S oalBeEE . NS
B Rel. MvE SRR KR K mx
di, KEERRAE, 0 A AR I ) R B 43 ) N
62.12, 178.52, 122.80, 19.09, 22.73 ug-mL™"
TR X IR A . HERRRBOZ A VR 1 mL, B
T 10mL &rh, H1& sk H. AS2H Rel.
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I 28 e SRR 2 R BE &R KSR B 43 7 6.21,
17.85, 12.28, 1.91, 2.27 pg-mL™" [JIR & X 18 4
W -

222 MGG R B RRIUOR G B
m 03 g, BT 100 mL HZE=AMifd, #dEwmMA
75% [PHEE 40 mL, )€ )i &, AR 25 min,
B, AHIE=E, B 75% MRS EmE, o
V€, EXEEUEML 0.45 pm FUFLIENE, HDE.

2.3 JjikE e

231 RGUEAMERE  REWRI “227 DR
EE AN | N Ul = B2 1| I £ Sl B
TR 3l S A E , S5 R E 1e A i Vi i i
HE SR AR E RGP E . NS 2
Rgl. M¥EHESEMEE . KiER. KM E FiY
S DA R T N E R ol |10 B 3
¥1>1.5, #ILHREII>3 000,

t/min

t/min

t/min

Bl 1 e

ARG X AE G BBt C BEG 1-MRE 2-A
Z AT Rgl; 3-SR R m &/ REE: 4-KEEK: 5-KEm.

Fig.1 HPLC chromatograms

A-mixed standard solution; B-sample solution; C-blank solution;
1-naringin; 2-ginsenoside Rgl; 3—draconotin perchlorate; 4—emodin;
5—chrysophanol.

232 LMXRAREE Sl ERI “2.2.17
TIRA XS4 0.2, 1.0, 1.5, 2.0, 2.5mL,
BT 10 mL &4, MERWEZRZE, %5,
RIS R G FE IR A 5 RS A, 4% “2.17 TR
g SR e, DAIRIE (o) AR AL bR, AN
PAENR, ebRAERh 2, 1515 R R VE
SR WE 1.
233 UERREEERE  BURG XTI RIER, 1%
“2.17 BT G SRR I, ELERERE 6 1K,
R E T . AS B Rel. M\ERERRLE. K
R KM AE, H RSD 458 0.23%,
hE AR 252 2019 4E 4 55 36 555 7 ]




0.51%, 0.31%, 0.33%, 0.19%, FHZICIEMFE
B RAT .

F1 HAFEBERAWTLE

Tab.1 Regression equation and linear range

ot B [y ro P /ug mL!
i i y=18.905x+5.2513  0.999 8 1.24~15.53
ANZ B Rgl  y=2.9859x-0.1053 0.9994  3.57~44.63
M8 Z AR Eh  1=45.722x+5.468 2  0.9998  2.46~30.70
T y=36.56x+0.485 2 1.0000  0.38~4.77
N1 y=57.094x+2.0734 09996  0.45~5.68

234 FaEtEaIe  HOK L EORE S (S
170301), #% “2.2.2” TN 7 v 2 ik s i
FIRE, AT 0, 2, 4, 8, 12, 24h % “2.17
TR B R e, R R, ASBH
Rgl. M2 M &R h . KRB E . K I my g i FRUE,
H RSD 7514 0.31%, 0.82%, 1.97%, 0.34%,
0.57%, RIAMIK S IEBAE 24 h WEE
235 HEEWHRKE  HUE—H#S A3 170301)
KGEBFES 6 4, 4% “2.2.27 TR J7iksl &4t
WAV, s 5 MEFRER: METE. AS
B Rel. MvE = &AM KR KM g
mMAEH T EE SR, 45RH RSD EHA0N
1.24%, 1.90%, 1.39%, 1.38%, 1.21%, FUJ5i%
HEWRE.
2.3.6 NFEEERREE  BOR-BEEE S5
170301)6 17, &fr 0.15 g, FEEME, MM
FEEMAN— @RI RAESW, HHMmEH. A
ZEH Rgl, MR AR KR KEM
HE SR I B4 )N 99.39, 392,75, 196.48, 38.18,
47.72 pg, % “2.2.27 WUNJESREL, $% “2.17 I
SR il SR I A, THE S B IR
6] Wz 253 518 99.63%, 100.01%, 99.31%, 97.62%,
96.75%, RSD 73 %l4 1.26%, 1.94%, 1.85%, 1.54%,
0.98%. Z5F WK 2,
2.4 HPLC UM IE

ARSI IR BN HPLC HRE i 8 UK AR 5 M s
KETHRBEARF . RN S S HC [a]
NEERZE, AR & = IR S VR
KNP RR, UK CCD i 3 1 ¥, 4 ] Design
Expert #47H00 &, PUHILIEH HPLC 2GS &
M2 B AR I T .

SR REE S =1 I35 R il BTk e B ST E S Y T
HMWEAR R E PR E L, A& br oo [ 5

o EBACR 252 2019 4F 4 H 55 36 555 7

B, BT ST ALE RN 0.2, F
FA 4540 VP o0 E (R X IR B8 25 B HEAT J7 22 30T Ri=
> FLE R B xDijx100%. Dij N5 j N EFRED T
PN, LT AR 0 I KB AE S B [F — 48
B &% B HEAT FRUEAL AL B, B Dij=48 45 B4 8/ ]
— bR e R

F2 KL E A AEE WU 5 4 R (n=6)

Tab. 2 Recoveries of recovery tests in Dagqili San(n=06)
TN/ A ¥l RSD/
ug

gy il fE/ug T 2/%

BE/% %

0.150 11 110.33  99.39 207.78 98.05
0.15020 110.39  99.39 210.28 100.50
Wit 0.150 13 110.34  99.39 210.91 101.19 9963 1.26
0.150 15 11036 99.39 210.07 100.32
0.150 02 110.26  99.39 207.99 98.33
0.15016 110.26  99.39 209.03 99.38
0.150 11 417.49 392.75 805.33 98.75
0.15020 417.74 392.75 799.94 97.31

AN 0.150 13 417.55 392.75 809.37 99.76

- 100.01 1.94
H Rgl 0.150 15 417.61 392.75 817.45 101.81

0.15002 417.24 392.75 820.15 102.59

0.150 16 417.24 392.75 809.37 99.84

0.150 11 203.85 196.48 402.26 100.98

0.15020 203.97 196.48 395.05 97.25
RN
., 015013 203.88 196.48 400.46 100.05
RS 99.31 1.85
5 £ 0.150 15 203.90 196.48 396.21 97.88

0.150 02 203.73 196.48 403.49 101.67
0.150 16 203.73 196.48 396.28 98.00
0.15011 3836 38.18 74.86 95.60
0.15020 3838 38.18 75.50 97.22
S 0.150 13 38.36 38.18 76.47 99.82 0762 154
0.150 15 38.37 38.18 7593 98.38
0.15002 3834 38.18 75.18 96.49
0.15016 3834 38.18 75.83 98.19
0.150 11  47.57 47.72 93.42 96.08
0.15020 47.60 47.72  94.30 97.86
S 0.150 13 47.58 47.72  93.27 95.75 9675 0.98
0.150 15 47.58 47.72  93.86 96.98
0.150 02 47.54 47.72 94.23 97.84

0.150 16 47.54 47.72  93.35 96.00

2.4.1 HRFEERE

24.1.1 HWEARSHFELE FEEK-CE
FER LS : 170301)0.3 g, 20 B IIAARFR > Bk
65%, 70%, 75%, 80%, 85%HH EFEVE K 40 mL,
Tl “2.2.27 BUR AT 8, IR “2.17
TR ik ke, THEMET . A2 Rgl.
Mg mERES. KRR, KM &E, Jfit
T INRLEE Sy o &5 IR 75% PP EE SR B In BT 43
s, FEBUSCR R,

2.4.1.2 BEFIMAEHZE  FEERE K -LE B
m (kS 170301)0.3 g, AN 75%01) H BV TR
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20, 30, 40, 50, 60 mL, %M “2.2.2” Wi~k
HEATIRE, JFRA “2.17 TN E, i
Hh . NS RET Rgl. MR &SERRIL. K
. KBS E, JFETIEOE Y, SR ER,
75%H FHEE AN B 40 mL I, A8 B e
MR e .

24.1.3 EAREFES KRR E KL EEE &
(5 : 170301)0.3 g, M 75%I1) FHEZ W 40 mL,
M 2227 TUR 7%, Rl $EE 10, 20,
30, 40, 50 min, % “2.17 iR @i &R0 E,
M. AS B Rgl. MBREERRE. K
HER. KEMKEE, JFETIEOTS, 4RE
7, A SREU ALY 20 min B, AR i
PR B i

2.4.2 Central Composite Design(CCD)a . [f] i1
STl

2.4.2.1 CCD WIRE#T  HR4E CCD i Jf ),
gie PR RS R, AW T L REAAR
SEA) . BAEREI(B). AN E(C) N &)
KRR, R 3. W5 DR (V) ASEH
Rgl(Yy). MR EEARE (V) KRFE R, KiE
Wy (Ys) & BB VEDE (RN S bR, 4558
* 4.

"3 HFHAFE

Tab.3 Factors and levels table

Y 7K P — v o =
A HEEAAF %% B A E/min - C ¥ &/mL
-1.682 66.591 3.182 23.182
-1 70 10 30
0 75 20 40
1 80 30 50
1.682 83.409 36.818 56.818
2422 MM R o Mg R

Design-Expert 8.0.6 % i 46 45 W k4T 2 7o [m 15 75 7%
A, BEKLEECR 5 MERER S SRS E
PEAMEXT 3 AR (A HEEAARFR 20 £ BB 5 I (]
C W mAN®E)R AT EAN: Ri=671.628+
16.354A+6.575B+2.223C—0.073AB+0.002AC+
0.003BC—0.095A%-0.021B*-0.030C*(=0.951 3 ,
P<0.05) 33— 2551 B A 07 BB A B AT 7 22 0 AT
g RN, BAILEA T M2 R P<0.05), 1Mk
LI TG 5 3 1 22 53(P>0.05), I % B R 4% 22 4%
B B R, 3T KB R A AR
SR WK 5.
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x4 RKERITRER
Tab. 4 Design of experiments and results
i

L

A/ B/ C/ Y/ Yo/ Ys/ Y Ys/ Ri/

B % min  mL mgg’' mgg’ mg:gl mgg’ mgg' %
1 70 10 30 056 170 0.77 024 021 6752
2 80 10 30 052 248 128 023 028 8242
370 30 30 074 271 105 024 021 82.09
4 80 30 30 055 238 125 025 029 8443
5 70 10 50 043 216 099 020 020 66.40
6 80 10 50 048 242 148 023 028 83.77
7 70 30 50 074 260 106 024 025 8420
8 80 30 50 0.62 245 120 025 028 85.00
9 66.591 20 40 0.83 201 085 025 0.19 7636

10 83.409 20 40 056 262 131 025 031 88.18
11 75 3.182 40 058 240 091 023 025 76.99
12 75 36.818 40 073 273 116 026 028 89.29
13 75 20 23.182 0.62 247 1.01 023 024 78.56
14 75 20 56.818 0.67 243 115 024 025 8246
15 75 20 40 070 264 1.14 025 027 8630
16 75 20 40 070 270 1.14 024 027 8730
17 75 20 40 074 280 122 027 028 9177
18 75 20 40 069 270 112 025 026 8592
19 75 20 40 0.67 251 1.09 024 025 87.80
20 75 20 40 073 288 1.18 026 030 8895

=S HEMN
Tab.5 Analysis of variance
JRERIR PR HEE ¥1J5 F1i8 P
BT 827.79 9 91.98 21.11 <0.000 1
A 223.83 1 223.83 51.37 <0.000 1
B 232.06 1 232.06 53.26 <0.000 1
C 6.57 1 6.57 1.51 0.247 7
AB 106.07 1 106.07 24.34 0.000 6
AC 0.11 1 0.11 0.02 0.878 0
BC 0.75 1 0.75 0.17 0.686 9
A? 92.55 1 92.55 21.24 0.001 0
B? 71.45 1 71.45 16.40 0.002 3
c? 143.58 1 143.58 32.95 0.000 2
bRz 43.57 10 436
JA T 23.29 5 4.66 1.15 0.441 5
AR 7 20.28 5 4.06

BB 871.36 19

phAh, HE S ATLUE W, MR AL B. A%,
B, C? L R A2 HI5 AB ¥4 247 B 35 7 2 7 (P<0.05).
T I A X R A 5 R AR RS T, T DA EE 0 W
WLt AB RIS HARR, WK 2.

0 D gy 0 Q St 0
A A 0 <
6’,@50 }{ ,\5@@\’)\ ¥ 0%&;0 N &® (*/.@% ’\SKYV o \Wﬁ’}&
U7 L0 O o gy S0 i /R ENPR,
7N /’Ifé*- o //4!;?_ Pﬁm

B2 % A

Fig. 2 Response surface
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MR bR R g R etk T2

76.57%H FF VAW 41.49 mL, 48 75 AL FR 26.79 min,
CEEVEAE N 90330 R8BS bR R A 1 7 M5 1t A1
AATYE, AN T2 N AR 2 80N 75%,
BN & 40 mL, A EE 25 min.
243 BUFRE ERMTZ%M4T, KEHE
BUCRE AL (At 5. 170301)BE47 3 REGIE RSG5 Hl
FHF. AZEIF Rel. MHREEKE. KEEK.
KT8 & 908 0.74, 2.80, 1.33, 0.26,
0.29 mg-g', LEAVENME N 88.02, TG 5 592bR
E R Z IR % LA, R EIZ T2 5 e T 5 .
2.5 3 HtREM A ENE

B3 HER-CIEBORE S 25 3 4y, 4% “2.47 TR
e 3% 1) B AR R IR AR ) & A, 4% “2.17 TR
RS S AR, THERE S A R NS 2T Rgl s
MmwmEmEREE. KER. KEMNSE. 4
W& 6.

R6 ALEHS MRS ENELER0=3)
Tab. 6 Results of content determination 5 index in Dagqili
San(n=3) mg-g '

5 MEE AZRT Rl MBFERSmARIE KER KHEMH

170301 0.73 2.81 1.35 0.25 0.31
170302 0.73 2.73 1.27 0.26 0.31
170601 0.73 2.74 1.32 0.25 0.31
3 T

3.1 fRAREIN I EL

AHE T E Jext KGR AR E A 11 MR
WAy MR HE . AS B Rgl. ASEIFRbI. =
LREE Rl MmR&SARL. KR KiEMH.
PBZRRR . K HmE. RIERR. S8R T
TWE AL, RE S AR RS R W
NMAB P AR VR DA R o B RS 5%, ik R
TS s A SR 3 H B — e AR
5 AR PRYE AT AT S SR AT .
32 ZPKMIEE

AT — BRIV FA AT T HS, m&
RIL 283 nm T, SABRVR LI 0 B RUR BT . HR A
PR, HEHAMP KA, Al 0 s 2= &
ENEALEIVE RSN PSR =TI EDN = N1 L)
(10 g AR AE O B O 7 TR H B A X BRI
R R AR T/, ANBFFERE T & MNAE 5
) 254 nm % H TR TR E R

o EBACR 252 2019 4F 4 H 55 36 555 7

A5 5 AR R TE R — B K AL, AT
FEHEFE T 203 nm A BRI 2 7 I R
33 L%

B2 B e AR IR IR 2 1, A
BT IR T B EAEFIMNE . AR ¥, s
BFIE AN, EHET LR AE: @A MER 2 FiA
F3RECT =, M A R P R I A AT, [
R TR R E TR, R TR
X REUAFIHLE, KRN EE T AFRK
FERRRE, 75T AR 0 B R PP IV Y
S5 LS R 1T TR SR U AR, A IR
5T S, i LA R A P R A A

i LR, ARFFCRA Z 3K HPLC 40T F
B, /ST IFLAG T [R] IR o A I e K R R S
AN S BT, TR TR T KL R L
%= v O A 0 N T i i O e
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