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The Kinetic Analysis of Polyphenol Membrane
Separation in Platycarya strobilacea Sieb. et Zucc

SONG Xiao' ,JU Hong-ye' ,HU Kun-xia' ,JIAO Ying' ,TANG Zhi-shu' ,DUAN Xi**
'School of Pharmacy ,Shaanxi-University of Chinese Medicine
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Abstract: The Plntycarya strobilacea Sieb. et Zuce as' raw, material medicine with ceramic membrane separation was
studied by extracting polyphenol content with ethanol reflux method. The extraction temperature was 77 °C , the solvent
concentration was 55% ,the liquid ratio was'14 ml/g, the extraction time was 3 times, and the extraction rate was 3.
02% . The index component transmittance rate,as evaluation index. the concentration of the sample , the pore diameter and
the pressure of the membrarie was/separately investigated. The maximum transmittance was 37. 2% with the transmit-
tance as the index. The optimum separation conditions were concentration 1 g/L, pressure 0. 8 MPa, and pore diameter
300 KD. During the process of polyphenol ultrafiltration, the temperature was controlled at 24 °C and the pressure was
0.8 MPa,lts mass transfer coefficient K is 12. 93 mm/h  the film surface equilibrium concentration Cg is 1. 84 g/L;The
polyphenol ultrafiltration membrane resistance Rm is 0. 016 1 (h - MPa)/mm, the concentration polarization resistance
is 0. 005 7+ Ap. And the ultrafiltration membrane flux (Jv) and ultrafiltration pressure difference (P) obeyed:Jv = Ap/
0.016 1 +0. 005 75yand UF membrane concentration (C, ) and delta P obeyed:C, = C,expl2.93/1( Ap/0.016 1 +
0. 033Ap). The results showed that the separation of polyphenols by the ceramic membrane was high,and the membrane

m

sepdration process conforms to the mass transfer kinetics equation, which provided an effective theoretical basis for the
subsequent experimental work.
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Table 1 ~the relationship between the concentration and absorbance of the control product solution

WE

N 0.009 08 0.013 62 0.018 16 0.022 70 0.027 24 0.031 78
W Abs. 0.119 0.192 0.262 0.335 0.41 0.49
X 1 BEAE AT IR G R br T e R

H:A=16.249C - 0.030 6,R* =0.999 5, A& 1
A LA, 75 0.009 08 ~0.031 78 mg/mL 75 Y
P it R JBE 5 WROE AT ARG IR TG &R
2.2 REMXE

i I R AL TE 10 h N EARE T, 20T B 1S
RSD =0.75% (n =8) , Z&RWIZHFE AR AE 10 h ARSUE TE

6 13 [F] A R B A S W (1 g/L) , H: RSD =
0.28% , FWiZ iR I RS % B R 4F o
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Table 2 The stability test results
L] 1 2 3 4 5 6 7 8
No.
i) Time(h) 0 0.5 1 2 4 6 8 10
G A/1(g. cm) 0.421 0.420 0.420 0.420 0.415 0.410 0.405 0.402
x3 RBEEREAR
Table 3 The results of precision test
e
No. 1 2 3 4 5 6
W A1/ (g em) 0.410 0.408 0.411 0.409 0405 0.404
x4 BERHRBER
Table 4  The results of reproducibility test
R
No. 1 2 3 4 5 6
W HEHE A/1(g. em) 0.401 0.403 0.398 0.405 0.399 0.401
2.5 H@aPSHIE Kk 3.2%
P A o 1 Z6 1, Wk A 0. 009 08 mg/ml, < 2.5.1 #EENH
0.031 78 mg/mL JEFE NS, 2K SUOERE LR K 2.5, 1.1 {1 XHME A RE2R P SOz} 7
AN R . RIESEIAS RN R R Wl

xS ENMNELTENXR

Table 5/ “relationship of pressure to transmittance

25V
Pressure (Mpa) 0.5 0.6 0.7 0.8 0.9
#5117 Z Transmittance ( %-) 27.68 28.9 3.7 41.7 13,87

Ik /1/MPa
Pressure/MPa

B 1 EAMEEEREN

Fig. 1 Influence of pressure on transmittance

H1 PRI RS T T3 0. 8 MPa fif, 22 1)
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R6 HMRENEIENXER

Table 6  the relationship between sample concentration and
transmittance
W
C(meg/mL) 0.5 1.0 1.5 2.0 2.5
U
B R 31.1 41.1 30.37 25.84 34.17

Transmittance ( % )

AT, FEAE SR B 1.0 o/ L I i i R

4"%]_‘0
2.5.1.3  BHEBBELLARXS LT RIF 2 Bidad 3
(52 )
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Fig.2  The influence of sample concentration on transmittance
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Table 7 Relationship of aperture to transmittance

JEALAE
Pore size( KD)

Transmittance (% )

0 50 100 150 200 250 300 350

LIZKD
Poresize/ KD

B3 RILEX/NETENIE

Fig. 3 The influence of pore size on transmittance
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1.844/L,
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Table 8 Ultrafiltration Jv and Cb relationship

b F v Bz ERS7Y S T
No. Cy Ln C;, W/ (L+m?-h')
1 1.0 0 13.30
2 1.5 0.41 3.08
3 2.0 0.69 1.90
4 2.5 0.92 1.38

T, Mg SR ) R,

Note: ], : the ultrafiltration membrane flux C; : body concentration.

A
Jv(1.m™.h™)
Lo 0w
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Fig. 4 Relation curves of Jv and InC,
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Table 9  Relationship between'membrane flux and operating pressure

BER T R U dat AR A7/ M
Ap(MPa) JW/(Lsm? -h') Ap(Jv)

0.5 26.67 0.018 7

0.6 30.30 0.019 8

0.7 34.48 0.020 3

0.8 40.00 0.020 0

0.9 42.55 0.021 2

0.02 */4_——0\.—/‘

04 05 0.6 0.7 08 0.9

(= IE J)/MPa
P/MPa

BS ApxtAp/], REHL
Fig.5 Ap /Jv to A relation curve
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$70.016 1(h - MPa)/mm , Bl B4 £k /7 4 0. 005 7

- Ap. R AT 5 A I B 4514 F J, 5 Ap 1%
#:
Jv=Ap/0.016 1 +0. 033Ap

A8 (5) rla T R €, 5 Ap BI&

C, = C,expl2.93/1(Ap/0.0161 + 0.0334p)
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Wy, 3 A6 R 77 °C, USRI BE 55% , WORLLE 14
ml/g FEEL 3 ISR, 15 5] 5 2 B 32 BUR
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R IB AN I e B 1 R 0 e
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