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Abstract: Objective Taking the water extraction of Compound Banlangen Liyan Granules (Isatidis Radix, Scrophulariae Radix,
Platycodi Radix, Glycyrrhizae Radix, etc.) as the research object to explore the dynamic migration regular of the active ingredient
population of compound Chinese materia medica in different apertures in ceramic membrane separation process and compare its
membrane filtration flux and solid inclusion removal rate. Methods The water extraction of Compound Banlangen Liyan Granules
was separated with 200 nm and 50 nm aperture of ceramic membrane, respectively. Continuously sampling for many times was done in
the ceramic membrane separation process. The optimized HPLC methods were as follows: chromatographic column was Agilent
Zorbox Eclipse XDB-C,g, mobile phase was acetonitrile-0.05% phosphoric acid in gradient elution at flow rate of 1 mL/min, detection
wavelength was wavelength switching, injection volum was 10 pL, the column temperature was 30 ‘C. The contents of six active
ingredients [adenosine, (R,S)-goitrin, liquiritin, harpagosid, platycodin D, and monoammonium glycyrrhizinate] were determined in
the compound at the same time, and the dynamic migration rates were investigated. Results The simultaneous determination of the
six active ingredient in the compound was done with HPLC method. For the water extraction in Compound Banlangen Liyan Granules,
in the 200 nm ceramic membrane separation process, the dynamic migration rates of the six active ingredients ranged between 71%—

104%, the average migration rate was 85%, the membrane filter flux attenuation was smaller, the stable flux was in 426—340
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L/(m*h), solid inclusion removal rate was 21.0%. But in 50 nm ceramic membrane, the dynamic migration rates of the six active

ingredients ranged between 83%—107%, the average migration rate was 83%, the membrane filter flux attenuation was larger, the

stable flux was in 258—228 L/(m*h), and solid inclusion removal rate was 23.9%. Conclusion The experiment preliminarily

reflects the dynamic migration regular of the active ingredient population of compound Chinese materia medica in two different

aperture ceramic membrane separation process. It lays a migration theoretical foundation of effective materials for popularization and

application of modern ceramic membrane technology in Chinese materia medica refining.

Key words: ceramic membrane separation; Compound Banlangen Liyan Granules; adenosine; (R,S)-goitrin; liquiritin; harpagosid,

platycodin D; monoammonium glycyrrhizinate; migration
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#96.0%). Rl D (b5 111851-201204, Ji
AL 94.9%) . HIEIRE: (it 110731-200614,
JUE ML 100% ) 55X] S 20 B LR v 2 A
EWFTTRE -

I F R T G A IR AR, 2T
B 25T ST T I EAT 2 e, B T 4E
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F1 TRFLERERMREIEZSHLE =5
Table 1 Comparison on parameters of filtration process in

different aperture ceramic membrane (n =5)

e Wi e R L AR
S AL
200 nm 50 nm
E3RiiaA L 30 30
PR T IR gmL™”"  0.05 0.05
WIUR7K I8 L'm>h" 1065 870

THENZEROER L-m>h' 426 (40.0%) 258 (29.7%)
ARNZEWOERE  Lm>h' 340 (31.9%) 228 (26.2%)
JEE DR ] min 51 93
TR Ta) min 19 33
FKYE G /K L'm2h™" 332 (31.1%) 200 (23.0%)

BAILEAKEE Lm>h' 630(59.2%) 360 (41.4%)
=25 KR Lm>h™" 978(91.8%) 786 (90.3%)
e TR P TR A S R R 5 A B 1 7 4 L

Data in bracket in table is percentage of different stages of membrane

flux and initial water flux
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o 2 BBV R 30 kg (128 min) I 45 g,
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HHE 14 2 ], 0152 07 B AR AR MR R 7K 4
WA R, B EIENHEAT, 200 nm fLARKIEYILAE K
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WL, FasEIEAE 426~340 L/(m>h); 1fj 50 nm
(AT LG R N, 4 870 Li(m™h), & id e,
WEREFERACK, el 258~228 L/(m™h).
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Table 2 Changes of membrane flux over time (n = 5)

min 538 & /(L'm >h ™) — J I &/(L'm >h ")
200 nm 50 nm 200 nm 50 nm
0 1065 870 70 340 228
2 426 258 76 340 —
10 366 240 80 — 228
20 364 240 90 — 228
30 378 240 100 — 228
40 372 252 110 — 228
50 378 252 120 — 228
60 360 252 128 — 228

200 nm JEEZ5 I (R 2508 B AR L 50 nm (KK, 435
N 340, 228 LAm*h), X5 HIEGAE R 31.9%.
26.2%, YiH 2 MRIHEG Y, X0 R SEEALE K
PR PRy 1) ok 28 S BUA AL T
K,
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28 D, HEHHERZR HPLC EENE"
2.3.1 il Agilent Zorbox Eclipse XDB-Cg
R (250 mmX 4.6 mm, 5 pum); BN Z0-
0.05% M R 7K A, B FEBENL: 0~ 10 min, 3%~10%
M 10~14 min, 10%~18%Z.Jf5; 14~22 min,
18%~24% . fif ; 22~30 min, 24%~27%Zfiii; 30~
34 min, 27%~28%ZME; 34~35 min, 28%~33%
ZME: 35~40 min, 33%~50%Z.JE; 40~45 min,
50%~80%Zfi; 45~47 min, 80%~ 100%Z.
47~48 min, 100%~3%ZJi5; 48~50 min, 3%
Jit5 s K Kk 260 nm (0~ 10 min). 245 nm (10~
14 min). 278 nm (14~34.5min). 210 nm (34.5~
35.5 min). 250 nm (35.5~50 min); AFFKE 1
mL/min; il 30 C; #EFEEA 10 uL.

232 AHRSEEAECH] I FREBURE . (RS)-H
WAR HEAF . BT, RSt D, B mRiE
W, BT 10mL i, i s s,
M e 7%, FRATHNAHR A0 B, 4 CHiE
233 A ElIR SR TR 1 E R
FH 7R (1 52 07 B AR R R R K B89, R4 110
mL, JIANFEE 110 mL, #£27, 20 15 min (1200
r/min), K% _EIE® 20 mL, EKH EZET,
BRIV 20 mL 7Kg, KR IE T REALHL 3 4K,
B 20 mL, GIFIETEGR, HIE TR T, bk
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200 nm P B Ay B b RE, 6 B AR A AT R
B, WahiHAE 71%~104%, FHTBE R

85%, {EMEUENIFFAA I FILE 20 min B AR 41 FEER
i%, P34 82%F1 87%, Mg 30~50 min B 4% &,
1% 98%. {EZY 60 min FFARTHVERS, KA 7 kg (1)
K, B, 60~70 min FITFE FR I B, ~F24 70%
1 53%o

A FAm AT 0L, S5 RRE AR AR ROR K S A
50 nm PR B R, 6 PP AR MIT RS R
WGP, BshiEFEILE 83%~107%, P %

R3 6THEYHASTE 200 nm EBELBIEPHIMNETIERE =5)

Table 3 Dynamic migration rates of six active ingredients in separation process of 200 nm ceramic membrane (n =5)

ANTFTHUREIN 1) ) B IE RS 5/ %

0 min 10 min 20 min 30min 40 min 50 min 60 min (THYE) 70 min C(TRYE)
JIzSE; 92 104 85 105 102 94 61 44
(R,S)-F5 ikt 85 100 96 99 102 104 73 55
A 83 97 91 99 98 85 59 52
A R 81 94 89 99 100 103 78 53
Rt 21 D 78 93 84 96 96 97 72 56
s 71 80 76 82 90 103 75 56
FAME 82 94 87 97 98 98 70 53

x4 6 FEYMSIE 50 nm MHEES BEIHREP S

EBE =5

Table 4 Dynamic migration rates of six active ingredients in separation of 50 nm ceramic membrane (n =5)

ARV ORI 18] A5 R B 2 /%

ARy 0 min 20 min 40 min 60 min 80 min 100 min C(J0I0%) 120 min C(J0I0%)
JIzSE; 93 92 97 97 89 47 53
(R,S)-F5 kA5 95 95 100 103 96 65 57
A 86 85 89 91 87 52 48
e R 92 93 101 107 99 70 62
K2 AF D 90 87 93 97 93 64 59
g 85 83 91 96 92 67 61
FAME 90 89 95 98 93 61 57

£S5 o THBEYMSTE 2 FHTL

ZREES BEREPMTYEHEE

BEEER n=5)

Table S Comparison on dynamic migration rates of six active ingredients in separation of two kinds of ceramic membrane (n =5)

200 nm ‘PRI H/% 50 nm T TR/ %
ARGy
0~50 min & 60~70 min THPE 0~70 min 2 FE 0~80 min JE 100~120 min ¥t 0~120 min 2334
Jh 97 53 86 93 50 81
(R.S)-E K H 98 64 89 98 61 87
HHH 92 55 83 88 50 77
e e 94 65 87 98 66 89
FEEEAT D 91 64 84 92 61 83
H R 84 66 79 89 64 82
FHME 93 61 85 93 59 83
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83%, DRILMEyEIE SR/, 7EMEENITT 4R i FI7E 20
min BRI RE R, T34 90%F1 89%, JEiE
40~80 min B &, ik 98%. EZI 100 min JT45 T
ERE, BRI 7 kg #97K, BAE, 100~120 min FIT
BRI, X0 61%H1 57%.
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Ji 53 B A AR rh ) B AR L 50 nm (B =y, 53
51 85%F1 83%.
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3 Sl AR 5 W AR 7 A R R R R 7K i D
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W 22 o o = | — W e R e e T B SO T

200~ 50 nm FLAZ P BERR ) ] 15 40 22 B 2 43l b
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3 e
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WHRTR, g CR D X SR 30855
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BYIAHIE, MRS 73X 6 P 20 434 2 Fh
FLAR B BN 53 BRIl R rh B S IT R

W2 2 1Y 2 D A E LY sk e 4 R i
Gy ME LRI 2 ) R, 22 1) R o 4 i 5
NI, A8 T RS K. AR, 27
RS AR AR MR k7 7K $2 9807 200 nm AT 50 nm FLAR )
A1LO5 B BB AR AF W B B A 8UR, B

6 FhA RS A RSP IT B 250 A 85%F
83%LA b, JIELE 45 RINF 24 90 1 > 24 3 £ 43 ) ok
340 Fil 228 L/(m™h), Ak E&BIXF 57 AR
R Fob KSR R, BRI FLAE LA 200 nm (1)
Bt

ARSI, 200+ 50 nm FLAT P BB ] ) 2
BRI A 21.0%- 23.9%. AT HESE K 52 ACE R
FIMRFORL KB A ek . . B RERsy
TR, SEAKRT 50 nm FLAEN K> TR B
W%, ff 200 nm FLAR BN 25 1) [ 5 ) LR
Lt 50 nm FRIBSAE

ASERHA IR T T 255 RS EAE 2 Fol
ANRFLAR P By B I RE I S ST B i UL, HER T
2S5 R B B ASIT R, U0 200 AN
50 nm P MR AR AT DU ORHErh 25 52 07 23
R 2 oot (CSRB0 45 AR IR i o 15 oK 4
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LA ST GBERAE ], A IR P B R A A
PRI P IHET N 2958 2538000 JRUT RS B e Sk Al
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