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Optimization of Water Extraction Process of Cassiae Semen and the Quantity Transfer of
Index Components in Cassiae Semen Formula Granules
XUE Peiyun', CHEN Ping">?, GUO Dong’
(1. Shaanxi University of Chinese Medicine, Xianyang, Shaanxi, China 7120465 2. Shaanxi Province Chinese Medicine Research Institute, Xi' an,
Shaanxi, China  710003)
Abstract: Objective To optimize the preparation process of Cassiae Semen Formula Granules and to study its quantity transfer of index
components. Methods Taking the paste rate, the contents of aurantio —obtusin and chrysophanol as comprehensive evaluation indexes
and taking soaking time,water addition,extraction time and extraction times as factors, Ls(3*) orthogonal test was used to select the op-
timum water extraction process. After extracting the decoction pieces by the optimum process, the formula granules were prepared by
vacuum concentration,spray drying and dry granulation. The correlation between the amount transfer of index components among the decoction
piece — extract solution — dry powder — formula granules was compared by the content determination of index components. Results The
optimum extraction process was as follows:soaking for 0.5 h,adding 10 times the amount of water, decocting for 3 times,1.5 h each
time. The total transfer rate of aurantio —obtusin was in the range of 76.59% —79.31% and that of chrysophanol was in the range of
12.85% - 15.97% . Conclusion The extraction process of Cassiae Semen is stable and reproducible. The content of aurantio — obtusin
and chrysophanol in extract,dry powder and formula granules showed a quantitative transfer relationship, which has a good consistency
and can provide a basis for large —scale production.
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gl P B AR 3 4t (A5 43 g0 o 171002, 171201,
180401 ) ¥ 1) F B 4 24 e b 250K R A5 BRA w] L 2Bk
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2.1 ZENE
2.1.1 ®BEAH

{4,354 : Welchrom Cis #: (250 mm x4. 6 mm,5 wm);
WA : ZHE (A) - 0. 1% BEFRVE W (B) , B BE PENE , 0 ~
15 min(38% A), 15 ~30 min(38% A—90% A), 30 ~
40 min(90% A), 40 ~45 min(90% A — 38% A) ; i
1.0 mL/min; K0 )% K : 284 nm; A£ 7R : 30 °C ; iF
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1. #k k&
B. #iXmin ik

AL R R R R

HEAh Al i R AR, INEK O - ZBR R (21 1,
Ve VIV, SR 1 mL &R B BIER 131,65 pg. K
B 246. 80 g MU G X BSH A o

PR T PRI B K R (658 171002)9
(1~9 %), 8 50.0 g, % 1E 3SR E T EAEATHEE, 2
252 1000 mL; R E WL 1 ~ 9 F7K B4 20 mL, findh
B2 1.0 mL, ZKIEMAOKAE 1 h, 52 B AD, 1 = S ez
FEARI 4 I, BIK 30 mL, G 0F =S, ISR 2
TR KO - ZBROTR(2: 1, V/ V)IRB R
Vil 564 2 25 mL AP E S 85T UE, BT .

F A T T T < 2 W BB 20 mL, 3 {3330 T8 TR
HA TR 52 nER IR 1. 0 mL i [k 45
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WA 2011 TN R SR , 2 A BB R AR
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2. KEEy
C. PRI &R

Bl &iukiéesa

AN RHE o RG220 1.2 TR N B
0.1,0.5,1.0,1.5,2.0,2. 5 mL, & 10 mL & &),
TK W - ZBREBE(2: 1, V/ VIERER R 5 W H
10 wL, % 2. 1.1 TN A5 50, A 2 I A4S K
Sy R RCEIE CY) A br vk B (X, pg/mL)
AR BRI TER M T A BB R L R R V=
79. 628 39 X, —36.251 51, R>=0.999 96( n =6) , Fi ik
JELRPEIEE N 1. 3165 ~32. 9125 wg/mlLs; KEE W A )5 7
Y =25.758 86X* -20. 043 53, R*=0.999 96(n=6),
JE MR LR METE FEIN 2. 468 0 ~ 61,700 0 g /mLs

% B U0 G 2% WBUTR A5 % BRSS9 10 L, 42
2. 11 WU A A LA 6 IR A5 R it I 2R Sk
HE Py 06 T AR RSD 351 M 0. 23% & 0.20% (n=6),
FL ARG 5 B AT

R PRI < 43 S0l A 2 W R[] — it 3 o (iS5
171002) %W 10 wL, 28 F 4% 2. 1.1 TR @i & 0005
BF 0,2,4,8,12,20,24 h B PERE 45 RS B eI 2 &%

6

KIEFIETE R RSD 43504 0.79 % % 0.96% (n=1),
FEH L TV TR = IR N ICE 24 h R .

R BORE S (L5 oA 171002) 7K BT
6 1, FE A i VAT A 8 0 1 T 8 R I A VR, AR A
45 R v e W 2R N K BT 0% i AR RSD 43 i
1.48% [ 2.71% (n=6) , KAk ER R I

TR [T S B < e 28 B % ) ] — R i K B
W (B BRI 0.073% , KETHE 0. 028% )6 15y,
B 5 mL, 43 RS %5 A G 5 R 0 ke B 20 R 2R
BB SL , DL 20102 TR 5 vk A s A, 4
20101 BN g AR HERE I 25 R AR 1
2.2 HERWNE

FER I 1 ~9 5 /KR 100 mL, B O T4 2 fEE
7&K KB 25T, TR 105 C TR 2 HE 1B H)
JE R ERE AR TR E R HEE y(%) =(m/
100 x V) / ma x 100% (my A TI2E TR, VSRR
TRFL, mo MARF i)
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&1 mHEBRBER(n=6)

A 542 (mg) HmNE (mg) %2 (mg) = F (9% ) X (%) RSD(% )
A B A B A B A B A B A B
0. 182 0. 070 0. 184 0. 080 0. 364 0.153 98.91  103.75
0.182 0. 070 0.184 0. 080 0.362 0.154 97.83  105.00
0.182 0.070 0.184 0. 080 0. 363 0.153 98.37  103.75
99.28  102.29 1.13 2.24
0.182 0.070 0.184 0. 080 0. 367 0.151  100.54  101.25
0.182 0. 070 0. 184 0. 080 0.367 0.149  100.54 98.75
0.182 0.070 0.184 0. 080 0. 365 0.151 99.46  101.25
EA AT RNE,BAREE,
2.3 BERIZHWL A3 ERRBEHALR
2.3.1 BHEZFRE s A (%)

WK R BRIk B (G5 R 171002)2 43, 5
#3 50. 0 g, BEEA 7K Z N3k R (29 200 mL) ,
THE, BERTWEE , 3 h PR E] B 20 min 3H8 13K, THEK
IKEE S5 R 80. 0 % , BUCHE HZE RN I 1 h /247, ik
#£0,30,60 min 1A IEACIR IR = 1 I [A] AR S22 0t 1
PR AKEE R 200. 0 %, /DR finzK 5 4% B oK i
6,8, 10 fE R IEASIALR K N R 3 4~7KF-

FEIUT [F] AR B 72k R (6524 171002)6
By 50. 0 g BB LSHE A 10 f5 &4k, 2 51
Jn# A 30, 60,90, 120, 150, 180 min, JE 3, & I 1k
W, IKE 22 500 mLoF% 2. 1.2 3 sl s ol 4%
TR 7 2 R R 1 ~ 9 5K B 45 20 mL i, il &
Bl SV, BEREIN A s #E 2.2 Ry kB E R,
455 90 min J5 5, A ERBR ROKEW & BT
FasE Bk BRI 60,90, 120 min 7E 4 1F 28 BG4 U,
[ HZE K 3 PKF
2.3.2 EXRB

PRI Z K LT 45 51y ey, O DA B 38 R
TP R R B B 5 S AR AR, eI M i ] (P
FA) ik (HZE B) SREE A (F % C) KB
(I Z DIE R sgm B Z 4T TR, R Kk
L 2,

73\4'%\% 2 ) >
Z s X %

D

1 8.38 0.047 0.027 3.374
1 15.12 0.070 0.033 6.079
3 18.38 0.073 0.028 1.382
3 16.81 0.066 0.029 6.753
| 8.71 0.042 0.022 3.501
2 15.58 0. 061 0.031 6. 260
1 13.45 0.047 0.021 5.400
3 15.12 0.038 0.021 6.072
| 10. 66 0.048 0.021 4.285

L o — L D — W o — | ==
S — L2 — Lo D W2 D — | &

A
1 |
2 |
3 1
4 2
5 2
b 2
1 3
8 3
9 3

Ko 1826 17.67 1739 1187
K 1836 1837 1914 19.83
K 1887 19.45 1895 23.80
5 0.20 0.9 058 398

E R A ZRAFE AAR R R, KA R, LZA R0
L0 = B K x40% + RN E x30% + K KB x30% o

AsBsCaDs, BRI 0. 5 h, il 10 58K, 3L 3 ¥k, 8k 1. 5he

T AR IR 4.
R4 FEFMER
TERR  BERIA  AWE % E F1 P
A 0.072 354 67 2 0.036 177 33 *
B 0.531 986 00 2 0.26599300  7.35  >0.05
c 0.614 384 67 2 0.307 19233 8.49  >0.05
D 24.613220 67 2 1230661033 340.17  <0.05

&2 BHEKTFER
K B& A(h) BEBME) K& Ch) BEEDCK)
1 0 6 1.0 1
2 0.5 8 1.5 2
3 1.0 10 2.0 3

E:H3RMA L h,
EASBET B4 0 R Lo(3*) IEAS BT AL 32 B
2RI HE S EE R LR 3,
T5 22500 B S R SR N D>B>C>A,
HAEZE D BABEM, SAERMN ABCDs; T A
TR EN  GAEIERE A, NI ERLA AN

B bR : ARG B kR 3 1y, B0 50. 0 g, Al
B AE T2 5 AsBsCoDs HEATIRAIE 25 R ILEE 5, 7T WL, 1%
PRI 2R ol & A AT
2.4 Boo ARl K ARl g e -

B3 B A 4% 10,0 kg, LA 10 f5 7K I8 30
0.5 h, Bz 1.5 h, 385, 259 FE A 10 A 5K, BLE
1.5 h, B3, B I, T 60 °C I8 Hs e 45 AR 35 3 Ny
1.04 ~ 1.31 g/mL J5 #4705 T4 , 15 W5 T8y . LA+
B -1, m/m)iRA, TIRHIRL, i 14 H i %
Wi, TR 65 0 bk A B AR A R AT U o Fe X
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FRRLEEAE 10 ~ 80 H Ay 3 LTk B 5 J7 kL . il & dfa

L 6,
A5 BRBIEBIEXBLER(%)
KI5 THAE wWHEENELSE KBB4 &
1 19. 59 0.074 0.027
2 20. 06 0.072 0.028
3 20. 54 0.071 0.028
X 20. 06 0.072 0.028
RSD 1.93 1.72 1.70
k6 B EEPRHEIEL R (kg)
wE5 wH RRET T M Rams
171002 10.0 3.2 1.2 1.0 1.9
171201 10.0 3.0 1.3 1.0 2.2
180401 10.0 2.6 1.4 1.0 2.0

2.5 IEWRRLOTEEES
25,1 HEAAERAEHEEEN

FREUVEK 0.5 ¢ KB FRE , 4 2015 47 i e [ 25
(—305) DU B T~ HR & Bl 100 A v v B ol 4
A& RO Bt VTR R 9 B G RO 20 mL, %
2. 1.2 TR LR S ) A BT 5 ik IR R 1. 0 mL”
A ] 3 ] 8 1 U AL ot VS VR 5 PR BT A9 B R A%
0.2 g,%gW% LI 10 mL #0K , B AL PR 30 min, #%
2. 1.2 T A S A A R DA ER 1.0 mL”
A2 43 90 T 3k ) 4 0 A4 o Y TR AR e R A3 3K
0o TS A T A RO e, 98 2. 1 T Oy T 4 i e
B 2 B 7 i e R A R AR 7

KT ARA P AR B AT R A2 R (%)
4 171002 171201 180401
BEANE KA HXAUE KER HERNE KB
Bk A% 0.09  0.19  0.087 0.179 0.094 0. 144
BIUR A% 0.072 0.0  0.071 0.028 0.074  0.027
% 80.00 1473 8L61  15.64 B2 1875
SE) bE 0.070  0.025  0.070 0.024 0.072  0.024
#HE 9.2 89.29  98.59 8571 9730 88.89
BAGE 4% 0.070  0.025  0.069 0.023 0.072  0.023
#H4 100.00  100.00  98.57  95.83  100.00  95.83
BEAE L8 1316 1931 1285 76,59 15.97

ERAHCERES R R SRR TH BT Bk
BHM R R BT B A,

2.5.2 EE#EANN

BB T 258 45 B eh e Ok, A W+
WA — PRI - T8 — Ty UKL ] 6 AR i 4 2 (i 5% Ak
FAH DG o 36 7 R, R R BIC 5 R0k B i , 18 R ]
RS RLN 18% A& T 22 BB i R
RROE R, — BT K B RSB 13%

8

A, BB TR — PR B R B 5 B R I (2
15% ) 25 b Tk TR 1Kk i — $RIBOR — T8 — Be 7 ok
[EFE AR B () S A R M DR B T R B
3 iTig

TEBE G bR A i, 2% 2015 4ERRCrp [ 24 i (—

FR)), LI e W] 2 K B A N PEM AR, TR — 4R

O — TRy — I 5 UKL [R) 48 BT e W 38 R e My & i %

KA T RBE IR K, e DS BB R (R

VSR Be T ks o 2 42 T P8 % o
ARG P AL T IER IR 2 FhRE, 45 R [

TERTR B S BT AN 5 W, WS B RG 1 S il

B o AT 10y 5 MR H 9 2 WG AT 45, e &0 e T4

FERIRE (12 1, m/ m) DKL, SOR BefdE o
o (L AR 1 G 1 o 24537 3790 ) 8 B e 245 10 5 B0

Ji o B TR0 20 R A W AR R RE RE MR 4 A 43 i T (EL

Bl AR il i BB R — $RIOR - TF - ey

LR AR LT I R AE AL B WA T2 R R R AR LAY

()& i RS 2R PENY T I 5 ORI £ T2 m 3 —4E,

Ry e 5 ORL R AL Ge 1 VA ST 3R A4 T 25
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