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Optimization of Extraction Process of Platycodin D in Zhike Qutan Syrup by BBD - RSM
JIANG Kaihang'?,LIU Dongsheng'?,ZHU Xujiang'”’
(1. Gansu Institute for Drug Control,Lanzhou,Gansu,China 730070; 2. State Drug Administration — Key Laboratory of Quality Control of Chinese
Medicinal Materials and Decoction Pieces ,Lanzhou ,Gansu,China  730070)

Abstract: Objective To optimize the extraction process of platycodin D in Zhike Qutan Syrup. Methods The extraction process of
platycodin D was optimized by the Box — Behnken design — response surface methodology (BBD — RSM) with the extraction times,
washing solvent and washing solvent volume as the dependent variables, and with the content of platycodin D as the independent
variable, then the verification test was conducted. Results The optimal extraction process was as follows: extracting with water —
saturated n — butanol for five times, with 30, 30, 20, 20,20 mL each time, and washing with n - butanol — saturated ammonia test

solution for two times,with 15 mL each time. With this process,the content of platycodin D in every 10 mL of Zhike Qutan Syrup

was 1.264 8 mg. Conclusion The optimal extraction process is reasonable and feasible,which can extract platycodin D completely

from Zhike Qutan Syrup.
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2.1 HREEFDSENEHXEL
2.1.1 @At EREERAERR

{634 . YMC HPLC Column C,g#£(250 mm X 4. 6 mm,
5 wm) 5 K : 28 ROGHUR I A% (ELSD) 5 i3 AH : &
g - K(28:72,V/ V) Hiii# : 1. 0 mL/ min; HEFE R . 5,
20 WL U P SRR ) L 20 WL CEER ShA ) o BRI AUBUE
R AR D T AL T 3 000,
2.1.2 EWH A

TR A Y D X R T RS R n A A
R EE M 0. 497 5 mg / mL FUASFE R D X I SA TR .

BURE A 10 mL, fil7K 20 mL, £22), F/K AR AT IE T
A PRFLAR I 5 YK, Bk 30,30,20,20,20 mL, & 3 1F T
V5 FHIE T WA A A 20 VR U 2 WL R 30 mL, &
IR s PR K AR AN 0 IE T B R 2 $ 2 WK, BRIk
15 mL, & I 1E T B 1RO 300 221, Bl s Jon P it i
M, 2 A R S mL AR I e 2L B,
RPASH I S A T

e b T3 E A5 B i) £ T2 A AN A A Y B A R
st , TR T I VR A 8 1k T 8 B X Rl VA T
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19.901 1 g7 Fil N 55 06 AR Z M OC R R4

SE i PR 56 PR o - Bk M O AR A5 KO0 X TR
PR VATR (R M 3. 980 0 mg / mL)Jii i, JH 34 4%
iR =/ W BT R R 2 S L BT S = Bl T falbd T A
ML (S 7 N) S 30 1B, T4 R 0 B 43 04 6 0 B Sy
0.199 0 mg/ mL; 24 S/ N K 10 1HF, TH5045 F5 0 % 4 1)
FEREFRHM0.796 0 mg / mL.

2 B0 B 2. 1. 2300 X AR TR TR (TR
0.497 5 mg/ mL)20 wL, % 2. 1. 1 51 (3% 4 1 i 4 9k
FEIRE 6 UK o 45 F 0 18 LA RSD K 2. 40% (n = 6) , B
IH G B R AT .

Feue M - HORE A (164524 2003061001 ) 3 #t, 4%
2. 1230 F 5 il A il S s i, B 20 L, 2351 77 0,4,
6,8,12,24 h 44 2. 1. 130N €833 S5 A4F ifF AR o 445
W T AR B9 RSD M 1. 65% (n = 6) , F2 WL 5 5 24 h
PR E PR AT .

HE MR BORE A (L4524 2003061001 ) i i, 2L
610, M il 4 A SR VAR F2 2. 1. L IO (8 A A e
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60y, 7B ART R (BT s Wk 0. 497 5 mg / mL)
1 mL, M A A R 46 2. 1. 1300 i A PRtk
FEINE SR TR, I MR PR S A5 R LR 1,

F1 MEEKIREER(n=6)

Tab.1 Results of the recovery test (n=6)

‘ : HabE(mg) MAZ(mg) WEFZ(mg) EkE(%) X(%) RSD(%)
Hh, TR 55 0T IR T3 PR (] O B I ] Ak A €2 335 0 0.6300 0.4975 1.1355 101. 61
HEE, BT BE T - (a3 1 UL IR 1. 0.6300 0.4975 11345 101. 41
RMER R LS ARG B I 2. 1. 2 00 X BE A 0.6300 0.4975 11031 95.10
e s 99.84  2.54
W (e 0. 497 5 mg / ml)8,10,15,25,30,40 wL, 0.6300 0.4975 1.1335 101.21
VIHERE R (X, pg) AAARFR TR (Y) AL AR T4 0.6300 0.4975 1.1320 100. 90
PR, A2 B FE Y = 362 965 X — 838 129,R2=0. 9990, 0.630 0 0.4975 L1215 98.79
LSU LSU LSU
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Fig.1 HPLC chromatograms
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2.2 HEEFHDENAEEL
2.2.1 REEFRE

PEELUR B BURE & (416524 2003061001) 10 ml, 3
6 193, 7K 20 mL, £, FH K AR AN A 1E T 0 ) Wi 2 4
4 ¥k (457% 30,30, 20,20 mL) , 5 ¥R (451K 30, 30, 20,
20,20 mL) ,6 YK (%7K 30,30,20,20,20,20 mL) , 55 2157,
G IFIE T B, AR e 2 1K, K 30 mL, &I IE
TRV [T R BRI R S A
MRS mLARMT NP EES 55, H0.45 pm
TUALUB R L, B DR, 4% 2. 1. 1 0T (g5 A5 Rk i
DSE ISR AR, 4R AMR R TR B D & 6 45
S K A A Y 1 T RS R B 4 YR 5 VR 6 YR R O P
FERTT D B9 FX & 50508 0. 90,0. 91,0. 90 mg(n =3),
il 46 K PR RN Y TE T AR S U, IR 30, 30, 20, 20,
20 mL,

VeV IBURE & (JiE*5 2 2003061001) 10 mLL, 3t
6 13, 7K 20 mL, ¥857 , FH /K MO R IE T B 4 42 2
5%, £ 30,30,20,20,20 mL, & I 1E T B, 43590 1
S L IE T B AR A S0V L IE T B R A K Pk i
2, B 30 mL, A 200, IE T B I 7 2 T pkid
T H P A L o R R S mLA R,
0.45 pm AL UE R U8, IR DR , #6 2. 1. 1 0T (3%
SRR E e SR AR R AR A B R D
T AR PR BRI R RS R D E 4
0.91,1.12,0.92 mg(n = 3) , Bk £ 15 T B4 A0 200k
WVE 2K, B 30 mL,

VB AR R BORE S (HiE 5 o 2003061001 )
10 mL, 3 6 443, inzk 20 mL, #8247, FZK A ARG I T A iz
AR H5 WK, £1K 30,30,20,20,20 mL, & 0F T EEH
FHIE T 00 AN ) 2 e 4 2 ¥k, A 1K 30 mL, F /K 1
Y IE T s SR FE SR L O UK L 1 IR 23K, B IK 15 mL, 45
20y, A AR ECE TR, [ R = T AR fin
P T A, E RS A S mL I, FH 0. 45 um
TRFLIE M it , B IE W, $4 2. 1. 1 300 F {633 25 1F bt
W 0 SR TET R, 4 A MRk T RS B 1 D 3 o 4
R E RS VR R A EE R D R S 1. 23,
1.25,1.26 mg(n = 3) , S /K M RN A9 1E T BE PR i
29K, R 15 mLs
2.2.2 Box — Behnken " 7 T X %

IR SRR S <o NS e o i N
Box — Behnken F& AR, PAIHEHOREL (IR A) 3k
VIR (R B) WERIAE TR (R ZE O A2, L
10 mL PS5 HPoRS BE B AT D F &t Sk B AE (V) 247
INF TH A3 AT, B A S AR I TS5 I R KLk 2,
RGBT 545 R K3,
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Tab.2 Factors and their levels

KFE - BEA BB K% C(mL)
-1 4 1(&R0k) 0

0 5 2( BT BAaFe 0 R aXR ) 15

1 6 3(ET B fafnagK) 30

%3 Box - Behnken MM EIXIIZIT 54 R
Tab.3 Design and results of the BBD - RSM

KR HE RLHD | KK W& HEeHdD
5 A B C 4A=%mg | ¥ A B C 2=Z(mg
1 1 0 1 1.25 0 -1 1 0 0.91
2 0 0 0 1.25 11 0 0 0 1.25
3 0 0 0 1.25 12 -1 0 1 1.23
4 0 0 0 1.25 13 1 -1 0 0.97
5 0 1 1 1. 00 14 0 -1 1 1.05
6 -1 -1 0 0.97 15 0 0 0 1.25
7 1 1 0 0.99 16 0 I -1 0.92
8 0 -1 -1 0.91 17 1 0 -1 1. 15
9 -1 0 -1 1.10

2E BT R H Design — Expert. V8. 0. 6 A AT
W= 5387, T30 T 3 3G Fn 2 oo et [l 5 43047, 15
TWRETHEIH TR Y =1.25+0.019 4 - 0.010 B +
0.056 C + 0. 020 AB — 7. 500 E — 003 AC - 0. 015 BC -
0.038 A2 - 0.250 B2 - 0. 028 C2. NI E 7 #2194 &% bk,
XA AR A D SR HR B B R 1T 05 22 534, P < 0. 05
Jpsg B P < 0. 01 R RZ i B3, O 25 T s R
Fanl W AP < 0.000 1,70 3Z [0 T AR 3k 3] T 4%
BRI P = 0. 751 0 > 0. 05, FHIZ I A
W2 WA R BR? = 0. 999 7, FIHAR UG
BB I AL A AR TR Sy B T R TR 5 AR TR ) 4 1 AH G R
BUR = 0. 999 2., 2 W TR0 AN S AW 45, T
PR A A B A S AR R R R IR
VRV TR RS A AT D S AR, — YR A2
U R I 2 3k A 2 KO | BOZAR R AT 0 b
ST 1k A P AR AT DRI T2

0 N7 17 43T« 5K FH Design — Expert. V8. 0. 6 F {4 X}
IR R A B B D S S EFELH
PR % = i 7 1o 1 (TR 2) o il AL A A B D 7 i 5
P IR KV AV ) L R AR SR R R R] ) 28 B A
b, 5 E a2
2.2.3 RBEERBIE

F) Design Expert A 455 Box — Behnken M [ Ta]
R, il 8 T HCABR A R R AR T 2280, B
IRABLRNA IE T PR PRSI 51K, 1K 30,30,20,20,20 mL;
FHIE T B A A Z0RIRE 4 2 W, K 15 mL AR T
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Tab.4 Results of ANOVA

aERR S f MS FA& PE
HA 0.310 9 0.035 2328.81 <0.000 1
A 2.812E-003 1 2.812E-003  187.50 <0.000 1
B 8.000E-004 1 8. 000F - 004 53.33  0.0002
C 0. 025 1 0.025 1687.50 <0.0001
AB 1.600E-003 1 1.600E-003  106.67 <0.000 I
AC 2.250E-004 1 2.250E-004 15.00  0.006 1
BC 9.000E - 004 1 9.000E - 004 60.00  0.000 1
A? 6.000E-003 1 6.000E-003  400.02 <0.0001
B? 0. 260 1 0.260 17 578.96 <0.000 1
2 3.242E-003 1 3.242E-003  216.16 <0.000 1
&£ 1.050E - 004 7  1.500F - 005

A#R 2.500E-005 3 8.333E - 006 0.42  0.7510
g £ 8.000E-005 4  2.000E - 005

EHE 0.310 16

R? 0.999 7

R, 0.999 2
RERIFD &l mg A D B0/ mg

1.30 ¢ 1.30+
1.20+ 1.20%

1.10 + 1. 10+

oA SRR IS AE 10 mLBE S RS R AT D (71
TN 1. 264 8 mg, SHIREELIT , FRINZBAU AT EE
3 iTig
3.1 HWiNSSEE

FEXT RS A AT AT R R I, S RO AR A - 2%
SR IR RS I % (HPLC — ELSD ) 10511 s AH & 20 AR
3% (RP — HPLC) KOS5 N FH#R) T AR B AT D I ngl
4, TCom A A R AT A S SR A K e e
MIESIEAERSFE 2 AT D A AR . 525 SCHR (7 - 91,
2R F HPLC - ELSD ¥,
3.2 HiXmARNERFEER

Z:7% 2020 4F JR [ 24 3 (—3) )RS A5 (509 B
PEIUG 1 Ak AT ) S ABEA A8 7 R0 H RS vk (509% H
RSB UG TE T R A6 B0) iR B R 1 D A 3 s D ik,
2 ARV (B OE T B AR ) | g A B0 11
W (B R AE T RO h B o B T i % i
WS I, LA R SRR (10 — 11 ] P iy s A s 4 D iy
O E 7, TS R 24 R R ) 1 2T A AR

RERERAT D &/ mg

1.30°
1.20-

1.107
1.00

0.90 0.907 0.90"
0.80 0.80+ 0.80+
0 0
3.00° ) 3.00" 6.00
2.50" 6,00 2.50° . 730.00 5.50 “30. 00
; =3 - 24,00 : ¥
200" o P 2000 TR 5007 15002400
L5075 o 1.50 -~ 12,00 4.50 - 00
VERIEA 1,00 4. 00 BEHUHL T PRk 1.00°0. 00 & 00 BEHHFHIEA/ mL. BB/ 4.0070.00 00 UEHERIFREL/ ml.
A B C

A REEF - RBORSE B REER - EEAARAR CRIBURE - RIEFE KA

&2

BFERZEEAXEESE D & 200N R E =4 E

A. Washing solvent — extraction times B. Washing solvent — washing solvent volume C. Extraction times — washing solvent volume

Fig.2 Three — dimensional diagrams of response surface of the effects of the two — factor interaction on the content of platycodin D
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