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Optimization of Extraction Process of Paeonol and Paeoniflorin from Paeonia Rockii by

XEFRERD: A XEHS 1006 — 4931(2024)03 - 0068 — 06

the Box — Behnken Response Surface Methodology
ZHOU Kun,FU Yongli,LUO Ting,LUO Xing ,WU Chunfang

(Wuhan Mental Health Center - Wuhan Hospital for Psychotherapy . Wuhan ,Hubei,China  430012)
Abstract: Objective To optimize the extraction process of paeonol and paeoniflorin in Paeonia rockii. Methods Based on the
single — factor experiment, the Box — Behnken response surface methodology was used to optimize the optimal extraction process
with the material — to — liquid ratio, extraction time, and ethanol volume fraction as influencing factors, and with the total weight
comprehensive score of the extraction rates of paeonol and paeoniflorin as the evaluation indexes, and the validation test was
conducted. Results The optimal extraction process was 28 times of liquid - solid ratio, 150 min of extraction time,and 52% of
ethanol volume fraction. Under the process conditions, the extraction rate of paeonol was 0.49% (RSD = 1.33%,n = 3),and the
extraction rate of paeoniflorin was 5.38% (RSD = 1.07%,n = 3). Conclusion The extraction process was stable and feasible,
which can be used for the extraction of paeonol and paeoniflorin from Paeonia rockii.

Key words: Paeonia rockii;paeonol;paeoniflorin; Box — Behnken response surface methodology ; extraction process
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Starsorius BSI Y H, 143 M1 KA (R B TRk 235 A A
BRAE] RGN T 5y 2 —) s KQ — 250K B8 75 7 Uk
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2 HEEHER
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2.1.1 BiEL&H
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(250 mm x 4. 6 mm, 5 pm) ; it S AH K BB — 7K (45:55,
VI V) AEIR R 25 CsFE A 1.0 mL / min; K% K R
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A 24 L3008, 5 3% kY 5l CAPCELL PAK - C 4 #F
(250 mm X 4. 6 mm,5 wm) ; FLsHA A 0. 1% BEfR - 20
IR (14:86,V/ V) A 1. 0 mL / min; H:3E 4 30 °C;
K3 K 4 230 nm; HEFRE R R 10 plL.
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XoF HE TR < BB B Wy AT 24 X B A L A
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V5 EOK HE S 8 VA4 3, Y T R VR B
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FAAT 245 ) HE et T i 13108

PSR OSBRI B2 TR 50 g KB FRAE
BB BE R H, RORE LA e B K % D (] ke
B IR, 2 1R 2020 4F R E 24 i (—&B ) YR SR
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50 kHz) 15 min, % , FRFRE BT & , DA P Skb 7 6 2%
P, FE5T, IR A R IELIE ML 1 mL, & 25 mL A &
SRR fin S A HR AT AR P B T U
BB 3 [l 5 O, B ARIE L A JF DR, Wk 4 AR X
WA 110~ 1.20060 CHM) , A 95% Tk £ st
FELHE 24 h BT W, U TN 95% Tl £ B EEDL
12 h, &1 2 R BT, B e 78 R A Bl & 1 1945
TR BB AZR LI, DL/ 2 B v
PO, PRI AZE R LA KB 251,105 “CHE 3 h, T
ar i RS BT B8 0. 1 g, KB FRE , % 50 mL
VEE CUHETEI DY, I 20T 35 miL, M7 LB (Th 3k 240 W,
WA 45 kHz) 15 min, BO% AR £ BEE 25, #5650, 08
i B e TR 308 | ENARAT 25 IR A A T
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LRME I R L AR E 2. 1. 230 F Fh i By FIAT 24
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FE SR, LIOGT IS I W I VR B (X, g / mL) SR A AR g
WETE AL CY) AR AR AT R T A WA T R Y gy =
75.3152 Xy = 0.004 7(r=0.999 9,n =5)Fl Yy =
95.924 7 X 5 — 0.003 8(r=0.999 8,n =5) &5 KM,
FHE B AT 21 A BT LV B 53 0. 048 ~ 0. 288 pg / mL
F10. 12 ~ 0. 72 pg / mL i [l P 5 I AR ZR PR OC &R R4
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W (AR E 7091 0. 192,0. 48 g / mL) ZE i B,
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Fig.1 HPLC chromatograms
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Fig.2 Results of the single — factor experiment
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P R PRI B 3 h i, PR By AT PR BOREE S
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Ui 20 P R B ANAT 254 B SR EOR | U B o
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%1 Box — Behnken fj 57 HiX 38 B &= 57k F

Tab.1 Factors and levels of the Box — Behnken test

K HFEAME) B % B(h) B % C(%)
-1 20 1 50

0 25 2 55
+1 30 3 60

2.3.2 MAPE G EpH

K Design — Expert £ /4% 3% 2 W B9 208 2647 111 1)
ST AFRE AR EBRINE C 5 BN EZESTESH
LA W ITREAI Y =95.74 + 14.66 A + 3.07 B -
2.36 C +2.52 AB — 2.98 AC + 0.93 BC - 14.67 A% -
0.88 B> —2.54 C2. )7 2 Wi 85 R WL 3. mT I, 37 1Y
[ - J5 B F = 960. 42, P < 0. 000 1, 3% W $4 B 4
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%2 Box — Behnken i Hit i iZi+ 54 R
Tab.2 Design and results of the Box — Behnken test

R3 AENWER

Tab.3 Results of the analysis of variance

FERR BEFHZF BEE  HH Fi& PAE

B} FEE (%) BREL
F5  BEA RAEB BEC HEE BEE Aih
1 -1 -1 0 0350 2.78 64.99
2 +1 -1 0 0391  4.90 89.28
3 -1 +1 0 0.355 2.73 65. 08
4 +1 +1 0 0.447  5.38 100. 00
5 -1 0 -1 0.353  2.56 63.28
6 +1 0 -1 0.445 5.25 98.57
7 -1 0 +1 0351 272 64.54
8 +1 0 +1 0394 471 87.84
9 0 -1 -1 0403 5.11 92.57
10 0 +1 -1 0.419  5.38 96. 87
11 0 -1 +1 0.395  4.49 85.91
12 0 +1 +1  0.433  4.90 93.97
13 0 0 0 0.419 526 95.75
14 0 0 0 0.439 502 95.76
15 0 0 0 0.438 503 95.74
16 0 0 0 0437 504 95.72
17 0 0 0 0.438 503 95.74

HBEA 2 871.35 9 319.04  960.42 <0.000 1
A 1720. 20 1 1720.20 5178.43 <0.000 1
B 75.34 1 75.34  226.79 <0.0001
C 44. 65 1 44.65 134.42 <0.0001
AB 25.50 1 25.50 76.77 <0.000 1
AC 35.58 1 35.58 107.11 <0.0001
BC 3.44 1 3.44 10.36  0.0147
A? 905. 96 1 905.96 2727.26 <0.000 1
B’ 3.29 1 3.29 9.89 0.0163
c? 27.19 11 27.19 81.84 <0.000 1
R E 2.33 7 0.33

K BLIR 2.32 3 0.77 3521.86 0.7701
RE 0.16 4 0. 04

BB E 2 873. 68 16
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Fig.3 2D contour and 3D response surface maps of the interaction of various influencing factors on the total weight comprehensive scores
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2.3.3 BiERE
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TP R By AT HR R I T 40 B PR B R RN
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3 iFig
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WS TRY (R DL B L 2 AT 2 000 A TR T 4 o B 1 A
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