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Separation of polyphyllin from Rhizoma Paridis by foam fractionation technique

LAN Jie, LT Rui, HAN Li, YANG Ming, WANG Jin
(School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611130, China)

Abstract: Objective

To study the process of foam fractionation of polyphyllin in semi-batch mode.

Methods T aking enrichment ratio, recovery rate of polyphyllin, and purity ratio as the performance crite—

ria and using single examining method to examine the operational parameters, i.e. operation mode, air

flow rate, initial feed concentration, solution pH value, initial feed height and temperature on separation

performance. T he optimal conditions of the process were obtained finally. Results The separation perfor—

mance is good when gas flow rate is 400 mL/ min, initial feed concentration (polyphyllin@® content) is 0.3

mg/ mL, pH value is 7, feed height is 30 em, and feed temperature is 40

. The enrichment ratio is 25. 7,

recovery ratio is 42. 1%, and the foam liquid@® purity of total polyphyllin is 41. 4%, which is 4.5 times

higher than that in feed purity. Conclusion Foam fractionation technique could be applied to separate

polyphyllin.

Key words: polyphyllin; foam fractionation; enrichment ratio; recovery rate; purity ratio

(diosgenin)
, (pennogenin) ,
D- L- L-
3 [1] ,
)
)
* :2007-02-25
: “ " (2004BA721A43)

(1982—),

* Tel: (028) 61800456 E-mail: yangmingl6@ 126.com

[2]

E-mail: jane blue77@yahoo. com.cn



¥ 25  Chinese Traditional and Herbal Drugs 39 1 2008 1 - 45.

[3] ( MZ), ,
, 105 . ( M),
, (M2— M)V,
, 2.4
2.4.1 :
[3] [4] [5] 10 mL,
, \ 4 , 10mL, , , 95%
, 25 mL ,
\ pH 2.4.2 :
, Smg, 10mL , R R
2.4.3 :
1 5.6 mg, ., 10mL ,
UV—1700 ( ); , 50 75
FA 1104 ( ); 125 175 225 250 wl, 10 mL ,
Lol , 5mlL , 65 15
( , min, ) , 407 nm
, 1539-200001) , ,
95% , :A=10.007 1 X-0.081 4,r=0.999 8
i 2.4.4
200 puL, 10 mL , , 5 mL
\ , 65 15 min'",
2.1 : 100 g( 2 min, , 407 nm
2.57%), 12 70% 3 ,
. 2 h, , 2.5
( 1.66 mg/ : L
mL) [8]
2.2 \ \ , \
, (
2.3 : ) ( ) I
( ) TI( )
= / , 1
x 100%
= (%)1! ,
(%) , . .
= / .
x 100% , .
= / , ,
4.54, , \

25 50mL (V) , .



46- ¥ ¥ 25  Chinese Traditional and Herbal Drugs 39 1 2008 1

1 0.3 mg/mL )
Table 1 Effect of operation modes on enrichment ratio,
. . n 3 50
recovery rate, and purity ratio = 4 40 s
g 3 30 &
! % in$ ) \-—.\_. 20 ¥
23. 60 16.52 3.33 ® ! = A : 10 =
19.17 17.25 4.12 W O —EEHL - AEH - EMCE o
4.70 28.22 2. 09 0 02 04 06 08 1.0 12
2.6 : ) /(mg mL~")
, 30 cm 2
0. 4 mg/mL pH 7, Fig. 2 Effect of initial feed concentration on enrich-
R 1 , ment ratio, recovery rate, and purity ratio
, 2.8 pH : ,
) ’ ? 400 mL/ min 30
, , cm 0.4 mg/mL,
) D) pH ) 3
N . ) pH )
2 o o 2
400 mL/min ) ; pH
X =
& = )
fu
/(mL* min™ ") s
1
Fig.1 Effect of air flow rate on enrichment ratio,
recovery rate, and purity ratio - 6
=5 ——— 50
2.7 : , 2 4 W e
. 5 3 30 g
s 400 m L/ min, i N L— ]28 Eﬁ
s L[ e B - A - El -
30 em pH 7, m ] % T T I E 0
2 5 7 9 12
( 1.66 mg/mL "
P
02346812 ) 3 pH
» 2 ’ ’ Fig. 3 Effect of solution pH value on enrichment ratio,
5 s recovery rate, and purity ratio
’ s s 2 9 : N
9 B 9 Py 400 mL/ min

0.4 mg/mL pH 7,
4

9 9 ’ 5



¥ 25  Chinese Traditional and Herbal Drugs 39 1 2008 1 - 47

2
o
Table 2 Verification of technique under optimal conditions
, 30 cm % %
8 60 1 26.93 41.53 4.55 39.99
2 7 .—’—*/\\ 50 2 24.57 45.03 4.61 45.22
B 6 40 »
g 5 30 3 3 25.61 39.65 4.32 38.93
®" 4 =
» 3 20 ¥
= =
- L Bt " ’ ’
10 20 30 40 50
pH
/em
4
Fig.4 Effect of initial feed height on enrichment ’
ratio, recovery rate, and purity ratio
2. 10 : : ( ):  pH
R 400 mL/ min s
0.4 mg/mL 30 cm, pH 7, ’ ’
, 5 400 mL/ min, 0.3mg/mL,pH 7,
30 cm, 40
2 2
25.7, 41.4%,
2 2
4.5 , 42.1%
2
o
2
2 o o
[9]
2 2
2 2
N 2
40 R
9 35
7 25 ¥ ,
g ° 20 3
= 5 15 =
» ‘; e, . 10 & >
® 3 — WL — W~ BIE 0
h o 20 30 40 50 60
/ [1] ) , . (1.
5 , 2004, 33(9): 517-522.
[2] . [J]. s
Fig. 5 Effect of feed temperature on enrichment ratio, 2001, 1(3): 289.
recovery rate, and purity ratio [3] ’ ’ EZA
[JI. , 2004, 18: 57-61.
2. 11 : s (4] ’ . ‘
200 ¢, [1]. . 2003, 19(3): 267-269.
[5] , , .-
’ 6 ’ 0.3 [J]. , 2004, 35(3): 345-347.
mg/ mL, 10L s [ 6] , , ..
. , 2007, 38(3): 365-368.
30 cm, : 400 Ll )
mL/min, 40 ,pH7 3 [ , 1989, 12(7): 33-35.
2 [8] Noble M, Brown A, JauregiP, et al. Proteinrecovery using
3 ’ gasiquid dispersions [J]. J Chromatogr B, 1998, 711: 31-
43.

[9] . [M]. : , 2000.



