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Study on decompression extraction of Sansheng Hehuan Decoction
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Abstract: Objective To explore the advantages of decompression extraction applied in the preparation of Sansheng Hehuang
Decoction (SHD). Methods The process parameters of decompression extraction of SHD were optimized using synephrine and
magnolol as indexes, the active components content, extract yield, extract powder characteristics, and volatile components by
decompression extraction and atmospheric extraction were compared, and the microcosmic structures of synephrine and magnolol
were observed. Results The optimum extraction parameters were as follows: vacuum degree of 0.08 MPa (60 ‘C), extracting twice
for 30 min each time, and solid-liquid ratio of 1 : 10. Compared with the extraction at normal pressure by water, the content of
synephrine increased by 13%, the extracting rate of magnolol increased by 10% while the extracting rate of timosaponin BII was
almost the same, and the yield of the dried extract decreased by about 33%. The kinds of volatile components by decompression
extraction were almost the same as those by atmospheric extraction, but the yield was lower than that by atmospheric extraction.
Besides, the powder characteristics including flowability and hygroscopicity of the extract prepared by decompression extraction were
similar to those by water extraction and alcohol precipitation at normal pressure. Scanning electron microscopy showed that the
decompression extraction did not break the cell wall, and the cells presented arrangement disorder and shrinkage, while the cell
integrity was better than that extracted at normal pressure. Conclusion In regard to energy consumption, extraction effectness, and
convenience to the subsequent preparation, the decompression extraction method is superior to the traditional atmospheric extraction
method, and it could be applied in the extraction process for Chinese materia medica preparations.
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2.1.1 HPLC y&0l5E L+ B

(1) @i%4rF: @i%H A Agilent ODS Cig £

(250 mmX4.6 mm, 5 pum), WA FHEE-K, B
JEWEi: 0~5 min, 30%~60%M¥; 5~8 min,
60%~70% T E; 8~12 min, 70%~75%H ¥, 1A
SR 1.0 mL/min; ELSD Kl 2. AL RE 40
C, WA E 20.0 L/min; K1 25 °C; HEREIK
B 10 pLo BRRIEACE CAZNRE AT BIL TFAME T
4000.

(2) SRS A RS SRR B
BII X A&, H 30%A M RS anbE g Bl
492 pg/mL [FJHH, BT .

(3) AHARBE S A R S R RS
i FIOGAEFIZE T A 30% A Bid% i, #8575 30 min
WAR)G, A 10 mL 2, F 30% A i 2
KEZIE, $5), M 045 pm tALuEMER, Hug:
e, B

(4) LNERRFELL: MW TEIRE N 492
pg/mL [RIRT RESRE 430l L 30% AT A IE Fsd o 94K
F£ 24 981 197, 295 393, 492 pg/mL [1)%F B WL,
EERE 10 pL, WEWEmmfE. LAAREEF BI
FR) R R AR PR ) D St et O TR P o PG B0 A T 2
PEEH, BRHTREN Y=1.4754 X+2.598 3, r=
0.999 6, FWIFNEEETF BIL 7 0.98~4.92 ug £
AR

(5) BIPETHRHSE: FREUSR SN BEA 1) HoAth 451k
20, SRR BB S B £ 1) 7 v A EAS B B
BERBOEI e, R BRI T
2.1.2 HPLC V05 7 9B Ak

(1) Bk (S FE A Welchrom Cig A (250
mmX4.6 mm, 5 um), FBIAH K FEE-BER AU
W CHURRIR — V80 0.6 g, -+ e JLRsTREN 1.0 g,
UKIEIR 1 mL, KIS 1000 mL) (50 :
500, AR 1.0 mL/min; 03K 275 nm; £
WL 25 °Cy HEREAATR 10 plo S ESHCE A dh Ak
AMET2 000,

(2) N HERE TR 45 RS B PRI B MR R
il INAEA KIS AR 52 pg/mL (R
IEE}

ym

(3D A TR 2%« R S R RS
TE R WEEAE (60~90 H, 2.5g, WK 1.5 cm,
TR, HIK 25 mL Yefii, WEERNR, BE
A B , 60 CUkEARAE R+, /KR 2 5 mL
s, KEZIE, #85, H 045 um TALuENgE
JEI, HELUEM, RIfY.
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7E 0.208~1.04 pg & 1E R R AT
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Zitt, SRR Sl £ 1 VR AL RS 2 B
PRI, 2R BRI TG
2.1.3  HPLC 05 JE A
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I3 LA T RRE — AN TT R 2 50.5 g, {EE
5% 0.08+ 0.07. 0.05 MPa JH K R, Jin 10 f5 7K
[FIFEPEE 60 min, $EHL 3 ¥k, Wl BEEEF BIT T
o, UPEHSRER, SRWE 1. A, FnRERAT
BIT (142 B3 B R (1 A A i A B e s, R sk s
PR AR IR ILHR IO 5 5 B4 U Y, W =2
BRI FEI T E P A BEE AT BI AME % 54R
b, LA SBAR . JEAMRERICR DL A B R AE N
FEELIRIR .

SRR AF BITHRICE = A BEEH BILRREE / AJ5 4
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Table 1 Effect of decompression extraction on extracting

rate of timosaponin BII

TS/ MU /

SnREEAF BILRECE /

MPa C %
0.08 60 4722
0.07 67 4.689
0.05 78 4707
I 100 4.703

24 BERBMIZSHMK

241 FIORE W AT EAREZM 50.5
g, PERIREUN A K 60 min, 0 10 5K, ELASE
4 0.08 MPa, #2HU 3 ¥k, W RF ORI = Fh bk
AN &, THR LRI, W FE ek,
SRR 2, MR, 3 RERHURTT, b
MREEHCRARAG, 17 JE AN PR IR K2 5 H S e
1 11%, H ST BT ERE, G658,
HELIRYR, EPERE 2 IR

242 FLAFEMEW AT EARIZH 505 g,
PEHIEE 2 Yk, FFK 60 min, 10 f5EK, FEL
LA P AR AR BRI s, S5 LR 3.

2 RBUREHEEEE M

Table 2 Effect of extracting times on extracting rate

R /%

R - ) THWE /%
IR JEANG
1 0.432 0.078 14.28
2 0.127 0.025 7.01
3 0.013 0.013 5.22
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Table 3 Effect of vacuum degree on extracting rate

£S5 BLRIEREERAFN

Table 5 Effect of solid-liquid ratio on extracting rate

HwAE  RICEE / FWE /% FEkE / — _ RIE /% ] —
MPa C EIRAR RN % F Bk JE AN
0.05 78 0489  0.096 25.96 1:4 0.460 0.042 16.55
0.07 67 0502 0.095 23.65 1:6 0.500 0.058 17.83
0.08 60 0.555  0.098 21.41 1:8 0.539 0.076 18.48
0.09 50 0532 0.093 21.22 1:10 0.584 0.097 19.14
0.10 45 0522  0.092 20.90 1:12 0.559 1.001 21.57
M &E AT L, LS 0.08 MPa I, T8 ISR A #£6 WIEXH
BN, SE IR AR RN SR S ey, IR IE Table 6 Verification test
2% %5 0.08 MPa 4 'H o FRICE /% B
N . o e W5 THEWCE /%
2.4.3  PRHUNT R RZM AL T EARELZA 50.5 AR AN
g, PEHIEAEN 0.08 MPa, fii 10 5 &K, $EH 2 1 0.579 0.097 19.23
W, 25 SRR U 0] S — A2 B W B USSR F 5 i 2 0.587 0.096 19.04
SRR 4. mgE KAWL, $RIBUN RS 30 min I, 3 0.582 0.098 19.12
TEWCRAX N, AR RCR B, JE AN R SEHIE 0.583 0.097 1913
HUCR 5 B =1 60 min ZE AN K, DR AR 328 B s (1] RSD /% 0.69 1.003 0.50

24 30 min.

T4 EEATEAHREERARIN

Table 4 Effect of extracting time on extracting rate

RIBCE /%

$EEURE] / min — TEWRE /%
FEIAR EAM
30 0.584 0.097 19.14
45 0.551 0.087 21.02
60 0.555 0.098 21.41
75 0.556 0.091 21.97
90 0.547 0.085 2491

2.4.4 RLELLRE M b R ZH 50.5 g,
PRI E N 0.08 MPa, $2HL 2 U8, BEUCHEER [H]
9 30 min, 5 EORNA LT = AR SIS BURCR IR 5
W, 25K 5. mE R H, N 10 f5EKN, =
FRAMRSLIOR B w5 12 F5 KU AR B HCELE 10
GEKESE, HZERAKN, LREHIE, K E
J9 10 5K .

245 BIFRK  EPLIERWOR R A
4 0.08 MPa, #2H 2 X, BEK 30 mim, BHELL A 1 :
10 FEMTIARRK:, BEE 3K, 2R WK 6. hek
R, PRIE AR TEBCRE R 19.13%, F
IARIRICR A 0.583 %, JEANRFEECE R 0.097 %.
RPWEEMERI. L2207

25 BERHSEERBREEKRETHMR
bEER

2.5.1 IR IRBCE AN B ARR LR R
KHMTZH 10 55K, &K F R 2 X,
R 60 mino ZKFEREGTRE bl AR HS K S0 4 22 AH
P 1.05 g/mL (60 C) MIN ZLEAH1S5 g ik
50%, ZMIVATR 48 h, MU LG, WREE RN 7.

x7 3MEBMAERSEMREEERLR
Table 7 Comparison on contents and yields of dried

extract by three extracting methods

R — RHCE /% THEbeE /
FIM EANG ARER T BID %
PR B 0.583  0.097 4722 19.13
i s EL 0.518  0.088 4.703 28.68
WHKIREEST 0.502  0.084 4.362 16.26

H &G R, PR BRI W R RO L,
FARIRE R = T 12.55%, JEAMBY SRR T
10.23%, FNIREEAT B $2HCR 5 PR Y, T
F IR T 33.30% . 8RR 1 KSR BEUTAR
LA, 2 3R HORIE R T 16.14%, JEFMNGHEHCR
PR T 15.48%, F1REEFF BILEEHCRELE T 8.25%,
THWHEZL 17.65%.
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IR PRI AR S R AR P R AR o 45
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BEfiE s 12h 5, JRRSEHOR L HeK S B i
TS . P I SRR B2 2N 68% 66%,
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JERNERS, WAL R, AELLAMT T, [E
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— 8 — WK R
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Fig. 2 Curves of moisture absorption rate of extract powder
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o 20 40 & s 100
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Fig.3 Critical relative humidity of extract powder
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30 min FIEE T, A RESE NG R S ARORTE AR
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RN, = SRR AN B IR AR BRI B 4 2 60
CHHER G, 504 45 CHAT PTG, KUK
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2012-09-10 10:21 L D41 x180 500 um 2012-09-10 10:22 L D4.1 x1.8k 50 um

4 ol o ]
2012-07-20 15:38 L D43 x1.8k  50um 2012-07-20 1444 L D47 x180 500 um 2012-07-20 1449 L D47 x18k  50um

Av B-BUSERFER  C. D-BUSEHHKERI By F-BUSHR KSR IR
A, B-AFI unextracted C, D-AFI extracted at atmospheric pressure by water E, F-AFI extracted at vacuum by water

B4 MAEAEEE
Fig. 4 SEM images of AFI

2-08-08 10:24 L D27 x180 500 um 2012-08-08 10:27 L D27 x1.8k  50um 2012-08-07 13:.09L D49 x180 500 um

2012-08-07 1357 L D39 x180 500 um

201 50 um 2012-08-07 14:00 L D39 x1.8k 50 um

A. B-EANRIER  C. D-JEAMEHKERI E. F-JSANE KSR
A, B-MOC unextracted C, D-MOC extracted at atmospheric pressure by water E, F-MOC extracted at vacuum by water

B 5 BEfMIHEERE
Fig. 5 SEM images of MOC

Wb, NI T BOR M B . AN GC- -t a] DUBRIRCGE R . FER I o B W] R A T

MS AR, R RGE R B AR BRI PeE, UM BV R LS, A R e A
A, BT S BCRAR B AR 1 (R R RVE R e O R P et I, AT AT RE
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MMM 258 BT LG H e s S AN G B
R BRI v B A T 3 0 B A 2R SR 38 o s 7 T
W, VR BEECAN AR L A R A TR AR
FEHE, WA R LUEI T A bt R
SRR A3 H R0 1 Ji DA

MAFFTEE B, AE=AAWARIEE, Wk
P BEFE. TEHALH . 0 Sk R B
PTALG I RSOV, A ReAE & Wk Lok
FE R o3 RS R0 A (L8 e, B AR ) A 2
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