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Optimization of Atmospheric Pressure Boiling Technology
of Buyang Huanwu Decoction
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[ Abstract | Objective; To investigate effects of different boiling conditions on quality of Buyang Huanwu
decoction by double decocting non-pressurized machine. Method: A single factor test was adopted to investigate
levels of adding water, with the contents of total solids, ferulic acid and astragaloside as comprehensive evaluation
index, effects of soaking time, the amount of water, boiling times and time on technology were investigated by
orthogonal test. The contents of ferulic acid and astragaloside were determined by HPLC. Result: Analysis of
variance showed that effect of factors on boiling technology was in order of decoction times > the amount of water >
decoction time > soaking time, only decoction times had significant impact. Optimum non-pressurized boiling
technology was as following: soaked 30 min with 8-10 times the amount of water, decoction for 2 times, 60 min
per time. Conclusion: Optimized technology was stable and feasible, it provided theoretical basis for ferulic acid
and astragaloside as main ingredients in traditional Chinese medicine decoctions.
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1 LSS [ 3 6 TR B T B TR o i A AR 4 L

LZK-2000 7Y 9 Ji % fig B 24 6 R AL ( R — 4 kG
R PR A ) L1260 B E o A0 63 R 48 (35 E
Agilent 24 W] ), XB-C g 4 3% 4% (4.6 mm x 250 mm,
5 um,3E [F Welch Materials /A ) ) , 2695 Y 55 %
M S RS (3£ E Waters 23 A ) , Hedera ODS-3 C,
G (4.6 mm x 250 mm, S pm, VLIRS B AT
FRAFED

RSS2 (e T v 24 A DT IE UE Hh 2 1K

A RS FI R AL, 28 B ot R 2 R 2E i R B 2 2
R A @ FE AT b 25 00 5, AT G 2010 A R
FE] 2 M) A DG T SR ), Bl B R | B R HR T 0 IR
(B b 24 0 A 8 BIF 5T B, it 5 43 il Dy 110773-
9910,110781-200512) , i | 2 )i 0335 4, 7K Ry it
afizk, HoA i ¥ ok 2 B 4l
2 HAEE54ER
2.1 JikEFE
2.1.1 WK E  H AL T L AR BCRR BH i
DI T 4, B4y 143 g, 233 in /K 850 mL( =
20 CAHXTMREE 29% ) =i, T 0,1,2,3,4,5,6 h
I 3= 10 AR FR 43 il S 850, 680, 660, 650, 640,
630,630 mL, & B &b J5 5 #b BH & 1037 191K R e K IR
JK 4 220 mL, W K % 153. 8% .,
2.1.2 ROKEMIME IR A 8 4, 43
6,8,10,12 % & /K fii 2 30,60, 120 min, JE 3, il &
FTAF AR TS oK i AR AR 1, R b Ty
2 M AE R TE ML B R b, B 30 min 2R K i
180 ~250 mL, il 60 min 2 7K £ 300 ~450 mL, Bl
# 120 min % 7K & 500 ~ 600 mlL,

F1 HHEEEFLAFTEHMRFEENRAERKEEZR

HZE P4 HIAE KoK B LA ] x
Mokl ok R

No. LRI S (ERKHE - R AU

/mL /mL

/mL 1 K 4 ) /mL /min x X
1 3430 1 820 1610 730 30 x 1
2 8 600 5000 3 600 2 500 60 x2
3 4580 2520 2 060 1 180 60 x 1
4 9160 6540 2 620 1 740 30 x2
5 5720 3500 2 220 1 340 60 x 1
6 11440 9100 2 340 1 460 30 x2
7 6870 5000 1 870 990 30 x 1
8 13740 10 400 3 340 2 460 60 x 2

2.2 IEZGAE BT AR R R 2 O
S NI NN R & O IR N A LT PR A3
.6 -

(4 x2") A2 RIATIRE , IR ILF 2,

R2 IEEEFMENEEMEIZERRBRZATE

L ATk B B 4] CRIZR D FiZN M
T /A /min /K /min
1 6 30 1 30
2 8 60 2 60
3 10
4 12

2.3 pEkgEgWE" MBS HWE 1 ~8
SRR R R, S I % B U0 25 T 25 mL, K
WA T, 105 C T4 3 h R, 5 SEN A& =
2.4 BTERPR Y B E

2.4.1 o, 3% 5% 4 XB-C,, o i ¥ (4.6 mm x
250 mm,5 pm), ¥t 3h A 2 JiE-0. 085% W iR 7K i W
(17:83) , K I ¢ K 316 nm, 41 i 35 °C, #E &
10 pL, WLIE 1,

A
4 o

5 10 15 20

B
1
J— NM.JL»J\_A_J-«,AKFA_VM-_—

5 10 15 20

C
AN
5 10 .15 20
t/min

AL B B Ah  CL B XT I 1. BTG
B 1 #EZERFAERPARERLN HPLC

2.4.2 XF BR VAR B R AR R ST B R X
i 12,46 mg, il 70% B fiEE 25 % 25 mL, 15,
2.4.3 fHKEEWIOR A AR R ~8
S B R 3% BT W 25 mL, B 2K R LR, KA %
T 5% T 70% RSV AR, 72 25 T 10 mL M, 3%
Lk s i, M R, VA

2.4.4 SLVEXRRFZE KW RS SRS 5,



TR, 55 BHIE F % W R R L2k

3 C i ZR 51 0 FRE VR, ERE DL TET AR Ry A A
b, ERE B R AL AR, 15 R0 7 & Y =259, 32X +
48.707(r =0.999 9) , & B B B 1% 7% 0. 255 ~5.085 pg
AVEXRR R

2.4.5 FEEmEIRK B 25.475 mg- LB R X
MW 10 pl, A S 6 Wk, 45 Rk A n
RSD 0.28% .

2.4.6 FoE s WA — W 10w,
AT 0,4,8,12,16,24 h W, 45 F 0 R Y
RSD 0. 02% .

2.4.7 HmEMRXE %R 2GR 6
0 MR 5, 45 L W T ALY RSD 0. 72%

2.4.8 AR R B RS it
ARV 6 0y, 4 BIMERR A 0.254 75 g+ L' Xt R
M1 mL IR G KR ZE T, BRI N 70% WY B W
JEEARE S mL, # FR S A4 E , T iR,
4k BLSE 4 [ 15 % 99. 70% , RSD 2. 03% , 32 W 3% )7 vk

e A AE
2.5 BRI E
2.5.1 (4 3% &  Hedera ODS-3 C, f& & fi

(4.6 mm x250 mm,5 pm) , ¥ 8hAH 2 A5-7K (35:65) , 7%
KA 80 C AL 50 C, =ik 1.5 mL-
min "', ¥ 1.0 mL-min ', #EEE R 20 wl, WWH 2,

A 1

N .
5 10 15 20 25
B 1
JUNA .
5 10 15 20 25
c
J l’\u’L " \
5 10 15 20 25

t/min

ALK B 5 B LU 5 CL B PEXT RE S 1 BT B R
B2 #MEERFMEARPEEREFHN HPLC

2.5.2  XPHR SIS WA A A B RR IOEE R AR X
W& 20. 95 mg, N BESE 45 2 25 mL, BI45

2.5.3 MlmEmmd g R EER L ~8 5

B 1037 B W 40 mL, KIS MAFEZE S ~ 10 mL,
R AW S, K AR RN IE T R AR R AL 3 K,
B 20 mL, & IFIE T B 2 50 W =F b, I 20|
PR 3 K, B 20 mL, 37 5 A, 4y BOE T B4R
OB, K 28T 3R I BEE R IF E A 2 5 mL &
P FCFL R DR L, R IR, B AR

2.5.4 ZRVEXRRFEE S oihE B WOBCGE K X
HE S 3,5,10,15,20,25,30,35 L R, DL T
TR G AL bR, 1 FE 5 S Bl A bR, 45 W H 5 2 Y =
1.640 3X +5.497 (r =0.999 4) , % B # & B 1F 7
1.257 ~ 14. 665 pg ZMGC R BT,

2.5.5 KGR PREIG ORGSR IRIBCIR] — 0k HE U
FE 6 U, ML T 5 W T AR RSD 2. 79%

2.5.6  FasE MR KT8 I BCIR] — X BT VY
BT 0,1,2,4,6,8,12 h #F#, 45 R g m
RSD 1.50% .

2.5.7 EEMRE % 5B 5 R 6
0y MR 5, 45 W T ALY RSD 1,57 % .

2.5.8 AR O B RS it
AR 6 0, 2 IHERI A 0. 419 g- L7 # 1 H ¥
XTRE SR 1 mL R A, 3% bk 38 &R0, i 5
] 2, 2% 5 SF- 249 [ )i %% 98.90% , RSD 2. 16% , %
B 5 1 A S

2.6 KIEAESNT R 218 bR 50 A Rk
FRECHR AL BE S LR R | B R B A
HNLEATES AR AR, = FAE R BOH ), 150 2 HE
FAER I 3,07 25T LK 4,

FH LWL 43 BT AT 4% DR 3R X R T2 A e I
¥R C>A>D>B, FESPEREZWNHE C XAl
BLZBEAREEREZm, Ha =R W ENE
), B 22 SR A RIAE 20 10 % 4 /K =3 30 min,
B 2 IR, B 60 min,

2.7 WAL Z2%4E W T RIS TE AL R MLAE W
AR PR TR 8 T A i 406 24 W, R P PR R b T A n AR Y
5 2 45 i 4 0 BRI B IR RE o BRUHY R R 2 T
S 7 R 3 e QI o1 B < W T
50,75,100 mL, #8¥ 45 1,2,3 54 a0, I I 2 %
B v BT B TR T & 43 9 R 61,518 ,65. 393,58, 633,
48.960 mg, # 15 5 i 4> 9k 39. 814, 37. 448,
39.031,47. 528 mg, 5 B ¥k 45 X 8% 1 B 0 Bl 2% 1R
) 55 B WA 520

2.8 BRI BRI AL T5 = 2R, AT 3 0,
PP Y A A e AT UG, 45 R B 1 AR i
Ik 317.87,336. 94 ,320. 34 g, il &1 ik i 1 43 51 K
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x3 MEZTEFAENEEARIZEX RN

No A B C D E(=H) SIE R/ ¢ B 2R 7%/ mg R/ mg A R
1 1 1 1 1 1 97.99 288.735 166. 582 0. 205
2 1 2 2 2 2 172. 66 582.936 433.418 0.418
3 2 1 1 2 2 120. 68 452. 387 234.364 0. 285
4 2 2 2 1 1 154. 45 533. 248 539.471 0.418
5 3 1 2 1 2 158.96 607.331 725.936 0. 492
6 3 2 1 2 1 138.94 371.437 311.734 0. 301
7 4 1 2 2 1 163.53 649. 534 827.073 0.534
8 4 2 1 1 1 144.52 399. 273 432.770 0. 346

K, 0.311 0.379 0.284 0. 365

K, 0.352 0.371 0. 466 0.385
K; 0.397

K, 0. 440
R 0.129 0. 008 0.182 0. 020

ZEARIIY = P(B,) =P(B/A)) + P(B/Ay) + P(B/Ay) , =8 bn AR B[]

R4 EEFELHESW
E-E 3 SS f F P
A 0.019 3 0. 442 >0.05
B 0. 000 1 0. 000 >0.05
c 0. 066 1 4. 605 <0.05
D 0. 001 1 0. 070 >0.05
E(iR2%) 0. 090 6

T Fy 05 (3,6) =3.290,F, o5 (1,6) =3.780,

836. 400 ,806. 982,930. 362 mg, ¥ & H 1 & & 4> 3
7 706. 143 ,750. 869 ,682. 646 mg, 75 B ) 1% A9 Bl &
TZERETT,
3 itig

R oK & B E 0 IR R WK & | A o F v
78R i M A I T R 245 W SR (EL S BR B A
oK e AR ME ARG B, AR 40 IR R BT b % WK Pk g
e R I T 0 A o 2 YK I 2 23 J1 BT A vk
2% 5 RO A3 Vs L AN 5 R E K £ 1) 2 /0 5 e
PRS- A5 v 5 A DG, %o Bl 2 R R S IR Y R T
AR,

g4 I R f8 A MR 2 16t (e R0 25 1 H IR 4t
400 mL 358 ) IS B BT 24 3 52 BRAF 0 () i 3 A al
WD e 4 ek AR ), &b PH A 3 SR PR R R R B 24 L
) fe A A T2 0 B S I 8 ~ 10 % & /K = i 30
min, {7 2 K, &K 60 min,
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