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Optimization of Boiling Technology for Buyang Huanwu Decoction
by High-pressure Decocting Machine
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(1. Department of Preparations, Jiangsu Hospital of Traditional Chinese Medicine, Nanjing 210029 , China
2. Nanjing University of Chinese Medicine, Nanjing 210046, China)

[ Abstract | Objective: To investigate effect of different boiling conditions on quality of Buyang Huanwu
decoction by high-pressure decoction machine, and optimize boiling process. Method: With total solid content,
the content of ferulic acid and astragaloside as indexes, orthogonal test was used to analyze effect of four factors
including soaking time, the amount of water, boiling time and boiling temperature. The content of ferulic acid and
astragaloside were determined by HPLC. Result; Orthogonal test analysis of variance showed that order of
influence factors; the amount of water > boiling temperature > soaking time > decoction time, none of these factors
had significant impact on extraction technology. Optimum boiling technology of Buyang Huanwu decoction was:
medicinal pieces soaked 30 min with 12 times the amount of water, decoction time 60 min, boiling temperature of
120 C. Conclusion: This optimized technology and technical parameters provided theoretical basis for traditional
Chinese medicine decoction with ferulic acid and astragaloside as main ingredients, which was prepared by high-
pressure decoction machine.
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1

YFDL-20 #1 10 Hjig A 2l Ji 25 4L (b 5 R AR I B
JP A BRA T ) L1260 T A 0% R 48 (36
Agilent) , column XB-C,, 4 {4 (4. 6 mm x 250 mm,5
wm, Welch Materials) , 2695 I & %% & A {6 1% & 4t
(£ E Waters) ,Hedera ODS-3 C, 44 (4. 6 mm x
250 mm,5 pm VLI RHE A RAR) o

A PH IR H SR T CBE AR RS ) | B Ab 7 IR B
Y RAT e I Bk 20 e Ty (R i
B 24 4 P R v 2 R A B R R AL, 28 g T
[ 245 K27 [ I8 1= Bt 24 2 8 3 i A R 32 AT v 24 0
LIRS A A 2010 AR R (b E 2 ) A S 30
FEER) BT AR R B IR (R 2 AR
il ko BT, it 43 5k 1107739910, 110781-
200512) , HIlE 6 ¥ R 35 2, K R Atk , HR
R 34 o3 A 4k
2 HEEER
2.1 ExEIE EGLE AR L BN K E E
TR [R] | J )R] Ko BRI BECh BN R L
(4 x23) IEACREHAL , HEKFLE L,

#1 WEEEFEENSGNAZITREESRBERATE

) A B ¢k D%
AT ke E/min BE/min RSO
1 6 30 30 110
2 8 60 60 120
3 10
4 12
2.2 BESAOHIE BT, EATRRE 8 0y, B

1y 858 g, #& 1E A R4 HEH A 3 B2y HLEAT iR R R
LW, A5 1 ~8 Sk

2.3 MEARSEAWED R ~8
SAFE SRRV AR B OB 25 25 mL,
IKHZET,105 C T8 3 b, FRoE Bt , 4 SRS B
W=[ (W, =Wy)/25] x Vi85, s,

2.4 BARIR kI

2.4.1 %M WS 2 NIE-0. 085% M IR /K %
W (17:83) Kl K 316 nm, k36 35 °C , JEEE R 10
wl, WA 1,
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B 1 A% F % M SR HPLC
2.4.2 X BRI A R PR RO B R X IR
i 12.46 mg, Jil 70% W EE E & E 25 mL, B 15
0.498 4 g L7"Xf MR S Al 45 Wk
2.4.3 fOREEWIE S AR R ~8
SN TLA 2 25 mL, B & R ML, KB 2% T,
Bt FH 70% FR RV ff L 8 4% F 10 mL B, fAL
DR RS R T ISR IR, B A5
2.4.4 IPETHLIAEE  Heab Jr IR A B 03 ]
1 B M A S R
2.4.5 LVEXRRFEE R WL U B IR ) AR T
W 2,5,10,15,20 L, 4% b3 35 45 14 2 0l
SEWETHT AR . AU TR AR 5 ) TR 0 R AT [ 9 75
[l 5 F2 Y =259. 32X +48.707 (r =0.999 9) , £ ¥k
B 0.996 8 ~ 9. 968 g,
2.4.6 AEH RIS BT R G R L IS R, TR A
BEM A2 6 7R, 45 5 RSD 0.28% , i3 B A #% kG 25 ji
R
2.4.7 RoEtiAE BRI 10 pl, 4
T 0,4,8,12,16,24 h | 5, 45 5 RSD 0. 02% , ¥
AL I WRZE 24 h NERE .
2.4.8 BEMRXE RS BE A 6 4 R
P, 4528 RSD 0. 72% ., v W H &2 Pk R 4T
2.4.9 AR RIRCRECES RS B TR IRCE A A
IR AR I 6 1y, 20 B VERG I A0. 249 2 g L™ Bl B R
PR 1 mL ARG, KW ZE T, 3R i 70% H
B, E AR 2 5 mL, FE Ry A ol s iy R v . H%
RS S TS R, A5 ST i R
99.70% ,RSD 2. 03% , 3% W% )7 ¥k ] 5
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2.5.1 A3 WA CE-K (35:65) , 78 K
E 80 C, %&b JE 50 C, 5 AW 1.5 mL-
min "', 1.0 mL-min ", $EEE R 20 wlo 3% F
W2,
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AL XTRE S B R S CL BAMERE S 1. B

B2 #HEEHRZFHEERHF HPLC

2.5.2 XTHEAREEWOH S ORS 5E BRICEE BE HAE X
HE i 20. 95 mg, it FH s i 0 5 28 25 mL, BiAS
2.5.3 LKAERAHE A E R ~8 5
HNHAE 7 25 40 mL, KB INIZEE 5 ~10 mL,
SRS F 4y WO S b K AR RN E T BE R B R 3 1K,
B 20 mL, /9 3 WIE T BEW 2 50 W s =F b mA
S PR 3 K, BEK 20 mL, 37 R AU, 4y BUIE

TEARBUR , K 26 T AR P B R e A R
5 mL I, AL UE DS T, BRI, BN A
2.5.4 RMESEREEDT RSB T AR X
ShYATE 3,5,10,15,20,25,30,35 L, ik e &
43 590 HHE R 000 e L L 0 i R R R
FEEIU, A5 W T AR Y = 1.640 3X +5.497 (r =
0.999 4), ZEVETEE 1.257 ~ 14.665 g,
2.5.5 MW R IR — X B
FE 6 W, LI 2 75 RSD 2.79% .,
2.5.6  FaoE MR RSB W HRIR] — X RO A WA
WF0,1,2,4,6,8,12 h yEEE, I RSD 1.50% , %
G R ST 12 h I RRGE
2.5.7 HEMWRKE K% ERE 45 6 f K
P 5 45 RSD 1.41% .,
2.5.8 FEAIGE SR EBLAS BT E AR AL 1 ~ 8
SRR T A A R e R s A R e
e 20 pl,
2.6 EAEANT B EOCE TR, 2R
G AR AT B AL B B, WA @ SR A,
K G ANEERR,i=1,2,3-nyj=1,2,3k, H A, ,A,,
Ay A, EAMIZ, NSRRI EEREZ LN A,
—A, —Ag —A =M, =M, =M, N
P(A) =M/N,j=1,2, 3k (1)
PL X, R e j 8RR T RIS AN e E, LS,
LR jEAR TSR (n ) ISR A, Bl

A
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S, = XX, Q=123 nojo= 1,2, s
i=1
P(B/A,) = X./S, (2)
P(B)!., = Y P(A)P(B/A) i=1,23+ n(3)

(3) B [7) s S T 2% 415 B 25 5 2800 1Y) 4 M
Ay o LUB I A BB IR B A

K2 HMEEEGEEMANARIZESKERH

No. A B D F(Z1) BT PN R LAY
/g /mg /mg

1 1 1 1 1 1 187. 57 252. 49 168. 25 0.24
2 1 2 2 2 2 124.22 326. 82 185. 56 0.23
3 2 1 1 2 2 239.25 444. 94 238. 51 0.35
4 2 2 2 1 1 226.58 481.02 231.7 0.35
5 3 1 2 1 2 252.94 486.76 323.32 0.41
6 3 2 1 2 1 235. 41 554.39 328.78 0.42
7 4 1 2 2 1 299. 44 681.87 408.22 0.52
8 4 2 1 1 2 246.76 595. 49 413.48 0.47
K, 0.235 0.380 0.370 0.370 0.383

K, 0.350 0.386 0.379 0.382 0.367

K, 0.415

K, 0.495

R 0.260 0.013 0.008 0.015 0.016
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MR
P(B,) =P(B,/A, + P(B/A,) + P(B/A,) ,i=
1,2,3, n, i85 2 4 A R L3R 2, T7 2250 i WL
%3,
£3 GATSHESH

UE-E 3 SS f F P
A 0.072 3 2.00 >0.05
B 0.000 1 0.00 >0.05
C 0.000 1 0.00 >0.05
D 0.000 1 0.00 >0. 05
E(R%) 0.07 6

TE:Fo.05(3,6) =3.29,F, 5 (1,6) =3.78

M2 2 5, DLZE A 100 2% 5598 b, 45 I
RIS UY R A >D >B>CyH14 3 J5 2250 v]
LA EM R TZ X B EZ W (P >0.05), [
&5 G A = S bR B R B ik T2 AB,C,D,,
K 25 44 i 12 A5 5 /K =23 30 min, Ji 2 60 min, HI
A 120 C,

2.7 BAERE O S T H T R 2 a ik
TR S, AT 3 43, W B AR 43 51 oy 292. 45,
290.03,288.72 g; Bl B MR & & K Ik 588.85,
588.88,553. 58 mg; # 1 H 4 7 & 4> 9 N 553.05,
786. 88,740. 63 mg, i B PGk HY R T 2R E, B
SEAVELS
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ARk, ZIEREE A VN D 24517 50 ALE Y R
it ARSI AT Ry T A% Gt Hh 2517 R L A% R B
VEFRRR K37 700 4 ot 42 1 s v B2 LR 22 A

2 PR X b BH A T 88 BT 2 389080h i E 1E5E
M), AT B TE 2 YR A I T BB W B 25, i A &K
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