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HRRIY GER KRG REAXRRIYE, LHEEARYILA 68% , A A 35 mL/g, 21 10 min; iE X2 R AW, K& H . K
HEVER G F B EMFRIENF A 6.867,5.127,9.736,13. 850 mg/g, 5 BEA FAM A 6. 902,5. 158,9. 799,13. 890 mg /g AR,
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Optimization of Flash Extraction Process of Anthraquinones and Stilbenes from Polygoni

Cuspidati Rhizoma et Radix
ZHU Qin', HUANG Xiangjie’
(1. Xiangtan Food and Drug Inspection Institute, Xiangtan, Hunan, China  411000; 2. Department of Pharmacy, Xiangxiang People’ s Hospital ,
Xiangtan, Hunan, China 411400)

Abstract: Objective To optimize the flash extraction process of emodin, physcion, resveratrol, and polydatin from Polygoni Cuspidati Rhi-
zoma et Radix. Methods Plackett — Burman(PB) test was used to screen the significant factors affecting the contents of emodin,
physcion, resveratrol and polydatin in Polygoni Cuspidati Rhizoma et Radix. The binary multiple regression was fitted with the ethanol
volume fraction, liquid — material ratio and extraction time as the investigation factors and with the overall desirability( OD) of the ex-
traction rate of the above four index components as the evaluation index. The Box — Behnken Design(BBD) response surface method was
used to optimize the significant factors and predict the optimal extraction process. Results The optimal flash extraction process was as
follows : the ethanol volume fraction was 68% ,the liquid — material ratio was 35 mL/g,and the extraction time was 10 min. The verification
test resulls showed that the extraction rates of emodin,physcion,resveratrol, and polydatin were 6.867,5.127,9.736 and 13.850 mg/g,
respectively, which were consistent with 6.902, 5. 158,9.799 and 13.890 mg/g of the model’s predicted values. Conclusion The opti-
mal extraction parameters can be used for the flash extraction of anthraquinones and stilbenes from Polygoni Cuspidati Rhizoma et
Radix. The method is simple and accurate.
Key words: Polygoni Cuspidati Rhizoma et Radix;flash extraction process;Plackett — Burman test; Box — Behnken Design response surface

method ; anthraquinones ; stilbenes ; process optimization
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(0 ~9 min I 11% A,9 ~25 min I 11% A—45% A ,25 ~
35 min I} 45% A—66% A, 35 ~48 min I} 66% A—82% A,
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94.24X;-18.19(15=0.999 7), Y, =70. 16X, +9. 83(r =
0.9998), VLT /04 0. 2046 ~2. 5580 g 0. 483 0 ~
6.037 0 pg.0. 6756 ~8. 4450 pg.1. 034 0~ 12. 920 0 g,
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B (E) > BHR LG (C) > ZEEARFR 7050 (A) > $RERIK AL

37



CBFRE -
Pharmacy Articles

AL

China Pharmaceuticals

2021 4E12 A 5 H 55 30 &5 23 )
Vol. 30, No. 23, December 5, 2021

®1 PBIREIRITERKFR

Tab.1 Factors and levels of the PB test

*F BEA@) AEBR) BECWl/g)  BED  BEE() BEFT)
| 50 3 30 i 6 100
-1 30 2 15 24 3 60

®2 PBIRERITRER
Tab.2 Design and results of the PB test

RE P (ng/g)

11 I -1 1
7 -1 -1 -1 -

I -1 540 5.88 6.25 1187
-1 -1 400 3.98 4.97 9.55

i

A B C D EF kEE kEETER QEFE ERY
1 1 -1 | 1 1 498 3.90 6.64  11.54
2 -1 1 1 -1 1 1530 4.86 791 13.44
3 I -1 1 1 -1 1520 4.26 5.63  10.75
4 -1 1 -1 1 -1 50 4.83 6.74  12.54
5 -1 -1 I -1 1 1 4.8 475 7.66  13.65
6 -1 -1 -1 1 -1 502 3.34 5.06 9.15
1 I -1 -1 -1 I -1 453 5.64 6.99  11.66
8 1 -1 -1 -1 1 410 3.59 4.90 8.25
9 11 1 -1 -1 -1 52 4.90 5.84  10.08
0 -1 1 1 I -1 -1 4n 5.25 6.3  10.98

1

1

®3 PBIREZITERRKFEZEEDN

Tab.3 Significance analysis of each factor level according to the

PB test
P1A

kR I
PG 3 3 R FFEk EE &2 AL
A 0.001 7 0.0324 0. 006 1 0.0280
A 0. 064 7 0.0812 0.056 4 0.1880
B 0.1539 0.1993 0.9263 0.3003
C 0.0202 0.0309 0.0117 0.048 0
D 0.286 1 0.3104 0.9285 0.4518
E 0.001 4 0.004 8 0. 000 6 0.003 1
F 0.5277 0.601 3 0.9720 0.7955

(B) > 24 AR (D) > 4R BUR I (F) o b, S B 2 A
O3 R ST AR ORS¢ i 2 R o R
ALCLE, AR 3 A4S SR PR 28 04 0 B 1T ARG A6 AT T o
2.4 REREREZITRER

AR5 o R AR B R] (2G50 2 min) BORELE
GERWH 10mL/g) LEAABUM L CERKIER 5% )3 4
EEE sra AL S WION: SN il NSE
P PR A HE R R MR A TR e e S A 45
L 4,

M % 4 al L 58 4 ke, KR KK k.
FI3E P R AL A S IR BR, 430l 6. 762,4. 095,
8.095,12. 888 mg/ g, RIS HOHMB KL L 40 mL/ g, 32
B 12 min, AT 65% o
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Tab.4 Design and results of the steepest ascent test

B% R E(mg/g)

yx A%) C(mL/g) E(min) X¥EF KEEVE QRFE E4H
0 50 10 6 5524 4002 7.8 12.413
0+14 55 20 8§ 5933 3.966  7.875 12.555
0+24 60 30 10 5687  3.859  7.764 12.532
0+34 65 40 12 6762 4095  8.095 12.888
0+44 70 50 14 6531 4027 8062 12.812
0+54 75 60 16 6.042  3.849 7125 11.865
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Tab.5 Factors and levels of BBD response surface method

KF HE A%) B % C(mL/g) B % E(min)
-1 60 30 8

0 65 40 10

1 70 50 12

2.5 BBD MRz mEEMAIRLE
2.5.1  BBD #f f W %%t

BBD Hi 1 1 V2R FH 22 70 Y (01 )1 57 A A 03] 45411
A M o7 55 B DA R 2R T (A 45 1 A B R R OC R
R A A BE @ 1 3 45 2R, JF 456 BBD i bf 7 72 S B, DA
AR B (R A) BB (B2 C) (R[] (A
FE)REREHNE, DRI KR KERH
fik | 122 B R SR IBCRE A AT 53 CODME R PF
6545 , 12 F Design Expert 8. 0. 5 Geit=#4 i, it e il
BT 28 = R R =Y 7 T AFr A, %of — IR 2 30 )5 7
PEAT B2 M43 BT o BBD Wi 1 123 1T PR 3R KF I3k 5
2.5.2 [FEEEBWE SRS

KR 2,201 TR 5k 17 45 KRR K
R BB RALH R BOR ML Hassan 1511
BARES 4 MR H OD A, X RERL I T 25
St AR ILE 6 2R T,

*H Design Expert 8. 0. 5 Gt A AT I E 5
M, 18 Ik ZWiEIH 5 Y=0.75+0.224+0.33C +
0.021E +0. 028AC +0. 076 AE —0. 008 255 CE —0. 24 4> -
0.052C*-0. 16 2, U W2 sy R &R KRR
fik 2 RER R AL SO oD i, N A, C,E 53]
R B % BRI TR B R P B T [R) o 255 TR
OD fERYAHR R AL R =0.992 8, BUAHIIU G R 4F . i
7 Al T SRR B L (P <0.01), R REAI
AR, IR R A IR C XA 34 g 2
UL NG =N e NS E SR N5 G NE Y
RIFAE S 54 6.902,5. 158,9.799,13. 890 mg/g.
2.5.3 BBDWREEANGRETLZLHE

K Design Expert 8. 0. 5 34, 2 5 W 0D {E /Y
25 PR BAE 9 3D i o 1 51 A 2D A5 4k A B
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Tab. 6 Design and results of the BBD response surface method

sz R B E(mg/g) S
A€ E XEEF ARETER OGEFEH R
1 -1 -1 0 6.409 4.163 5.245 9.452  0.000
2 1 -1 0 7.403 5.276 6.425 1113 0.297
3 -1 1 0 8.003 6.007 7.076 13.52 0.575
4 1 1 0 8.924 5.684 9.778 14.31  0.988
5 -1 0 -1 7.201 5.918 6. 546 10.15  0.201
6 1 0 -1 7012 6.026 8.764 11.16  0.516
7 -1 0 I 5.891 5.125 6.353 9.546  0.068
8 1 0 1 8.0712 6.103 9.067 12.21  0.684
9 0 -1 -1 5.839 5.907 6.532 10.26  0.215
10 0 I -1 8.002 5.964 9.057 13.86  0.863
11 0 -1 I 5.89 6.021 6. 845 10.75  0.303
12 0 1 I 8.805 5.019 9.286 14.16  0.918
13 0 0 0 7.319 5.915 8. 867 13.11  0.766
14 0 0 0 6.891 5.779 8. 867 13.26  0.782
15 0 0 0 7.593 4.943 8. 865 12.91  0.745
16 0 0 0 7.244 4. 869 8. 894 13.15 0.774
17 0 0 0 7.356 4.597 8. 885 13.23  0.808

®7 BBD MEMEXEITHENTER
Tab.7 Results of ANOVA of the BBD response surface method

FERR BEFITA BAWE  HF FAE P
AR 1.5830 9  0.1760  127.338 <0.01
A 0.3370 1 0.3370  243.811 <0.01
C 0.7990 1 0.7990  578.651 <0.01
E 0. 004 0 1 0.004 0 2.882  0.1334
AC 0.003 0 1 0.003 0 2.478  0.1595
AE 0.0230 1 0.0230 16.362  <0.01
CE 0.0003 1 0.0003 0.202  0.6666
A 0.2820 1 0.2820  204.194 <0.01
e 0.0110 1 0.0110 8.001  0.0255
B 0.093 0 1 0.093 0 67.572  <0.01
*E 0.0100 7 0.0010
Wi £ 0.0020 4 0.0010
Bt E 1.5930 16

AL, B T TR AL A R R AL CLE Z [ B
SEH. ARSI T L0, CRARTS 5 68% |, WOE
It 35 mL/ g, #&HL 10 min BURELZG# 3 f , Hie e AEHEHL
TP, SRR R R W 2 AL
f 32 B 23 51l 6. 867, 5. 127,9. 736, 13. 850 mg/ g,
RSD 43103 0.41% ,0.63% ,0.71% ,0.58% (n=3),
I A A0 S AR A 22 4351 R 0. 25% , 0. 30% ,0. 32%
0.14% ,

3 it

A& AT, SR (A 2 R 0D {H, 745 H £k

R /mL - 27 op
70 5 X

65

60

70" = _—790 55
= -~ 85 | LA
60 - - o
55 50770 75.80 ) 50 %
WL /mL - g7 O LRHEBDNE /% 50 55 60 65 70

I F] / min oD

on s o 12 9= T
1.2: I
0.8 | oo P
0.6 Tt

! [ 10 -JEE— - ( ,"]
0.4 A5 7 | Vi

102 ' st 4@*144”

9.5~ “ 65 N = AR
o0 e s 0 8 S
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FEIAS ] / min

) ) . 12
1.2+ 2 /
0.8] Lt Y {
0.6
0.41 [ 10 1 :

10" 90 9 f \\ \

9.5 —85
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8.5 75 80 g3 b

gt /min 8 Pgiy g 5 55 60 65 70
1 ZFEEXEEAR 3D MEEmEM 2D HF54E
Fig.1 3D response surface plot and 2D contour plot of the

interaction of various factors
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B BB R BOREEL) L 38 i PB R EREEA BBD M b
TR IG5 1T, R Design Expert 8. 0. 5 Gt il =254
PG R E IR R 5 26 50 Bl G R  #E S dpefE
PR 55 IR IO R B R R K W L 22 e
FERLH AR HUE & B E e A R AT, T
PRUER O 5E REE R Foe PR REAT, v MERRIN 2 FEALH A
PR TN R SR Lo 0 & i 5 e 4R HR L 204 R vy
U, WOREEE XTSRS ALK, SEAAR TR 68 %
R 35 mL/ g, $& U ]2 10 min, JE A AR ERH
KA RO FEIGE A, AT Ry ALt B SE F —OR 2R
BT PR AR S
S 2% 3Tk
(117 %,% %5 . (RERB)IN A FHERF(]].
P E 4 E,2018,59(20) : 1722 - 1725.
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