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Optimization of microwave-assistant extraction technology for codecoction
of Aconiti Radix Cocta coupled with Paeoniae Radix Alba

HAO Wei-wei, ZHENG Qin, ZHU Gen-hua, LU Hao-wei, WANG Su-jun, YANG Ming
Key Laboratory of Modern Preparation of Chinese Materia Mecica, Ministry of Education, Jiangxi University of Traditional
Chinese Medicine, Nanchang 330004, China

Abstract: Objective To optimize the microwave extraction (ME) technology for extraction of total aconitum alkaloids and
paeoniflorin in co-decoction of Aconiti Radix Cocta coupled with Paeoniae Radix Alba.. Methods Orthogonal test with single factor,
as well as ME method was used, 65% ethanol was optimized as extraction solvent, the effects of four factors, such as the microwave
power, the radiation time, the solvent consumption, and ethanol concentration in microwave extraction process were investigated. The
contents of total aconitum alkaloids were determined by UV-visible spectrophotometry and the paeoniflorin by HPLC by taking the
contents and extract yield as evaluation indexes. Results The optimum conditions of extraction were as follows: 65% ethanol as
extracting solvent, the microwave power was 800 W, the radiation time was 0.5 h, the proportion of raw material to solvent was 1 : 10.
In the condition, the highest extracting content and lowest extract yield of total aconitum alkaloids and paeoniflorin could be obtained.
Conclusion The optimized microwave extraction technology could be a potential way with the shorter time and higher extract yield
and ME methods is better than the conventional extraction methods.
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21 BSR4 MmRNE T E
2.1 MRS RS R RRECE SLAO6S
EE, B 25 mL&MT, 0.01 mol/L #hIR¥ i,
R MBZIEE, #5, W3 0.149 mg/mL 15 k0%
X BRI
2.1.2  FrAEfiZene il RS ER 0. 0.25. 0.50,
0.75. 1.00. 1.50. 2.00 mL kAo I S, 4
AVES R, SR 0.01 mol/L Eh PRV
2.00. 1.75. 1.50. 1.25. 1.00. 0.50. 0 mL, #%X5
B TN R - PR AN S pP I 10 mL, YR H Y49 2 mL,
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4.6 mm, 5pum) M LM - 0.1%ERK (15 :
85); Fliff: 30 C: KIEK: 230 nm, AFRGE:
1.0 mL/min.
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Table 1 Extraction solvent optimized

B3k B OEE

B s (meg ) RS (mggH AR
K (pH ) 1.51 0.21 27.17
K (pH2~3) 1.39 0.20 24.44
65% L. 2.62 0.56 3473
(pH2~3)

65% L1 2.51 0.53 18.44

(pHT)

*2 RIEMENEYED RZEEEHIZMN
Table 2 Effect of soaking time on active components

and extract yield

NV 3k B SERS N
B PE (mgg") HEFE/ (mgg ) A
0.5 2.38 0.54 18.83
1 2.69 0.66 19.27
2 2.75 0.70 19.45

2.4.3 PRI RERA ORI T SOR B AR
Wi AL RETT LEBIRREEI N 5 . AT 2500 ok
A& 14y, BEZY 100 g, N 10 5 65% L0,
BRI 1 h, BEATRBARI 0.5 h, TR S D% 800
W, SR SRR, WA e AR, )
R B Sk R A AT 25 SR B AR R AT IE
iR 3. Wl WBEH MR, B3 B A
B AT I SR B AR R A A e, T 1
ORERHXINT = 2 M HORE RE & S A B8 3 PR B RR
FARWEZ NS, BEOEh RN, R
PR, M. AL 2B, A
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Table 3 Effect of medicinal grinding degrees on active
components and extract yield

B IR el EHEMEY%
BICE (mgg") WK/ (mggh B
ik 2.71 0.65 19.24
o 2.94 0.79 19.35
4k 3.03 0.81 20.08

2.4.2  ZIRRRILI RN RS R R B AR
PISEm 445 LI FREGH) 1 2 AT 3
13, BEOYZ) 100 g, I 10 f5 5 65% L0, 43 HRIE
0.5+ 1.2 h, Tl HEH 0.5 h, TR S ThR Fg 800 W,
PRI 1R, BRI IE, wai e —e AR, BUEHE,
PO S BRI, AT SR B R IATINE, 45
RIWE 2. 85K GRS SO ERE
WA 2 VO T ] PR35 Do 3 s 3 DR A @ R )
R T RAE SRR P ) A, TR AR A T
JEUAE 2 T At R A 2R PN 8 AR R IR el s s, R
BT AMMAIMAZ, Itk T B AR AL
FUH LIS IR FHIE T WL, ST G K N R
A SO R ARI), RN A, B
PR, T R L A X, BT LUK 294497 1 he

2.4.4  FERURBONARORS PO BAS IR %
Ak T3 A 43 SIRRELHI T S AT 256 ok L 4 25
100 g, I 10 5510 65% 40, il 1h, FEHEE
0.5h, THIHESIIFE N 800 W, 4FJHEE 1. 2 K,
PRI IE L, g e —m A, HRlBoER, X5
SLRAEVI . AT BOR B RAATINE, 45
x 4o AR YIHRIERECA L 5 WA 200705 K&
REARMETERNE, B RARRS RS
2 RZERIAK, PRI S B PR 1 K
2.4.5 IEASRIA AR IR T fe b
FREUE BRIy AT 208, B R4 1 h,
I LoGHIERTIRI i, BFOFE SR 1 Kk, X
RS TR (AD $RBURTE] (B). H SRR %
(O, Ykl (D) 4 MR, BAFE 3 K
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Table 4 Effect of various extracting times on active

components and extract yield

L3k AT SEE
ISR ) L REBRY%
PR E IR %Wﬁ/(mg'g 1 T;%EXﬁ/(mg'g h RERR %
1 2.97 0.77 19.33
2 3.01 0.81 19.52

x5 BEZRKF

Table 5 Factors and levels

K )
A/W B/min Cl% D
1 600 20 55 1:6
2 700 30 65 1:8
3 800 40 75 1:10

11%%5%, WHEAKTENE 5. RIEGEA AL
BRI LR SE S AR AR T 200 SERR L R IE 6. A
TEGE— bt N IRLESy, 3 e dne: i o e 4 MH
IYGE N 40 43 40 43 F1 20 4y, BZEERIEN 0 4%,
FIE 5 Sk B AR WD ER e d U 1) 8 5K 3.45 Ok 40
Oy, BZEN 1SR 2.27 O 0 4y, BEREAG 1 5%
33.90 Z3s [ANEHEH AT IR R 1 W92
210.52 4y, BREMRFEEHM 1%, WKL 4.07 7,
WA TESY H[40—33.9 X (3.45—Y )] +[40—210.52 X
(0.85—Y,)]+4.07 X (21.38—Y3). ¥t 3 NMEhr

I3 H 2 FE R 1R 5 1K A

LWL 53 BT 2 B 58 ) 255 VE 40 1) 3 B P
HJ: C>A>B>D, HEMAHMERTERN:
A3B3CoDso 7 2253 M1 AT WA -G PE 05 45 DR 3 A
e E e e, BRI T7 TS A K TR A
FoE B AT, W PRIEAT 25 3R ECE, )
I & G R A T2 AR, WO B U TR] B 1%
By L PTIRHRIRI T 28 AsB,C,D;, Bl
FEFRIT) A 800 W, H2IUN A2 0.5 h, S lUAEE
65% LM, [V LLHIA 10 10,
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Table 6 Design and results of orthogonal test

BRE A B c D Y MBS REE mai
1 1 1 1 1 2.27 0.67 19.60 9.36
2 1 2 2 2 2.96 0.85 19.53 70.93
3 1 3 3 3 3.07 0.83 17.12 80.26
4 2 1 2 3 3.00 0.72 21.22 38.03
5 2 2 3 1 2.48 0.66 16.47 27.12
6 2 3 1 2 2.74 0.70 20.63 27.41
7 3 1 3 2 3.40 0.66 16.76 57.12
8 3 2 1 3 345 0.71 21.38 50.53
9 3 3 2 1 3.21 0.79 16.96 77.24
K 160.511  104.511 87.300  113.721
K, 92.559  148.581 186.201  155.460
K; 184.890 184911 164.499 168.819
R 92.311 80.400 98.901 55.098

2.4.6 SRR BURIS . (AAT2
PR, &G R 65% L8, =i 1 h, 4%
KAFIG . B Bk BTG R BRI,
VB, JEHRGE R AR AL I AR e
I T A 0.5 hy VBUEGLIECN 1 /s, kRIS E
NI S E . XSSk BRI AT SR
BT E, A FRPUVERRIICR . 4
R 7. GREY, ERRIEAIEAHF 1 5
R U S R K, RERERE T,
AHECIRTT s PRI 26 77 A I (2 PRI, 94

THRER, BRI ORI AR BRI 15
3 it

TEIE PR AR L, RS T Sl 42
RS 1| AES o G ek T N /5% i s B B
L SRIN E) B 25 b A AR B Bt i 1 1 v 1
S EI AT TP AT 25 IO SR B T R N R
B TR T2 65% 2 4R HUAHI, %
MR IE B 10 0 1, i Th2 800 W, it 0.5 h,
PRI 1 IRAF B Sk AR AT 2T IR IR K2
BAAZR5 K0 2.98 mg/g. 0.71 mg/g. 19.28%.
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Table 7 Comparison of different extraction methods
. B3k BRI SESEs .

IR RIWE (mgg)  FHE/ (mgg) RRAEY
ya AT 2.69 0.221 19.97
LI 2.72 0.237 1531
THOBARE 2.98 0.710 19.28
LEEEBI 2.31 0.231 16.94
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S5 I — AN E R R . Ry R
VEJDVINIEZ NI St e (B EIES D ]
R N TR 2 57 AR b e B el
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