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Study on Separation and Purification Technology of Ginseng Acidic Polysaccharides in the Residue after
Ethanol Extraction from Panax ginseng

WANG Guijin, DU Hongna, QIAO Li, BI Dan, JIA Jiming (Hebei Yiling Medicine Research Institute Co., Ltd.,
Shijiazhuang 050035, China)

ABSTRACT OBJECTIVE: To optimize the separation and purification technology of ginseng acidic polysaccharides, with the
spray powder made of the residue after ethanol extraction from Panax ginseng as the raw material. METHODS: Taking the content
of ginseng acidic polysaccharides, which was calculated with D-galacturonic acid as the reference substance, as the index, the
method and condition in the preparation technology including resin separation and purification, desalination and drying were opti-
mized, and the lab-scale test and pilot-scale test were conducted for verification. RESULTS: The D900 anion resin was used to puri-
fy and separate ginseng acidic polysaccharides, where elution was made successively with water and 0.3 mol/L NaCl solution at a
flow rate of 2 BV/h, with a sample amount of 7.2 mg/g (crude polysaccharide/dry resin), a diameter to height ratio of 1:7 and an
elution volume of 5 BV. The ultrafiltration method was used for desalination, where molecular weight cut-off was 1 kD. Spray dry-
ing was chosen for the preparation of ginseng acidic polysaccharides powder, the purity of which was 94.7% in the lab-scale test.
In the pilot-scale test, the RSDs of all indexes were lower than or equal to 2.42% (n=3). CONCLUSIONS: The optimized separa-
tion and purification technology of ginseng acidic polysaccharides is stable, reliable, simple, easy, and it is suitable for industrial-
ized production of high-purity products.

KEYWORDS Panax ginseng; Acidic polysaccharides; D-galacturonic acid; Separation; Purification; Preparation technology
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RS D) s DDEM BB 0L GG 2 250 8L ) s IS R G (35
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1.2 ## HREILF

NS B 25t 2K B B w54 (A, NS 20
T >10% ) 5 D-2F FUBERE IR X 1R S ([ £ o 24 5 G T 5
B, b5+ 111646-200301 , w2 1) s JE Ry il O & 7 ik 4=
YIAT BR S ] HE5 0 20150901, 36 - 2 000 U/g) 5 7 P 2% (R FH
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2.1 ASSHEERNHEE

FREUA S I 5 24 1 2 /K B 45 (R W 25493 100 g, LA 20
A (7K FE A VR fRE, 22 15,0 (4 000 r/min, 15 min, 250248
20 em, NI EVCHE, LSRR, A 2, A B
SN 60%" . EEDLRT, B0, UTTEL 60 % LEEEEIE 2 IR G
FRK FE AV A A 0.259% (4 H IR JE K 15 , 65 °C % 30 min.
T 1% 1) Z2 054 FARFLAR TGP ¢, B €2 40 min, 2500, Z3BRIG
PEmco I WA AL IR B U8, B R 4R I B
BT R 60 % , FEDTIE R, B0 o UITEL: 60 % L FEDEINE 2
W UVEHER OB, 15 NS ZHHLE 10 g,

2.2 BEEBREENE D- IR 5 R

2.2.1 XFRESR VWA AS RS B BRI D- 2 FLBE % R 15.54
mg, MK EARIEE 252 100 mlEHH R, 455 155.4 pg/ml %
HE ARV

222 ZKVEXRRFE  KEH R D-F FUHRE B X I R
0.1.0.2.0.3.0.4.0.5.0.6 ml T-HEZE4E 4, 7K % 1.0 ml, A£0K
WIS e A 12.5 mmol/L DY B i 44 7 R V5 VK 6 ml, #2757,
FEBR KA A W 10 min, HUH DIVKIR R A2 %00, 4 B A
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0.15% [8] ¥ B A 145 0 80 wl, #2747, #8 75 5 min, % IR CE 10
min, LA 1.0 ml 7K [R]_E4ERITE25 (XTI, T 525 nm AL
FEWOGIEE(A) o DL D-2P UM B IR ST Ve 2 (o) SR A A 4
RN AEARIEA TR [, 45 BT 5 ## 4=0.013 4¢+0.008 5(r=
0.999 8) , FEH D->- ZUBHA TR A 0T fi v B 2 Py il o 15,64~
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F542.2. 27 UR I A e OGRS, F A 6 1R, 45 RSD=
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2.24  JREIISCRIRES R FRELC N A R NS 2L
30, 2 SRS BN AN [A)R: 1) D-2F- FUBHEE 2 , AR W e vk e
il 25 B A T A T o H IR 2. 2,27 TR D ik AR R I E WO B
AR 7 AR, A ARy 100.41% (RSD=0.79% ,
n=3),
2.3 HmEWIEG4LIE
2.3.1 WRRMTALEE (1) BIESF2 e ig : /KR 24 h, T
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THALERE) 6 R A 5240 5.0 ¢, B T 250 ml HLZEAEI A, 4051
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Tab 1 The results of adsorption of ginseng polysaccharides

by different types of resins

W SR, me/g SR, %
AB-8 KL bk 3.12 32.09
D101 B AL g 351 35.08
D201 B F AT iR 7.08 71.09
R IR 453 45.86
JKOO8 T FH 5 F A et i 256 26.04
D900 T & F it g 8.04 79.95
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10% o 5 22 WHHL S I W B 2 <18 ml, Bl A <36
mg, B4 1 Wi FREE<7.2 mg ASZHRL .
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Fig1 Elution volume flow-polysaccharide content curve
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Tab 2 Polysaccharide contents in case of different diameter
to height ratios(mg)

[ ] kitiih 2 it NaClEE S
15 24 1721
1:7 036 19.4
19 032 19.42

g b R PE Z R IR 44k 1225 M R FH D900 7Y B B 143
Jig, Wi 2 B/, R ol 127, FRER <T7.2 mg/g (ZHHHL
s/ ) 5 S KRB, B 0.3 mol/L NaClys i e A , TR 14
Bh5BV,
2.4 EFTENTE

W IR BRI, 60 CU IR i 4 22 7 W28 Tk Ry 1k, T
TR VAR R G B, 0, WORULTE , A ALK, Ing il ise
TET SR B o
2.5 BELENE
2.5.1  BEERITERERE X RIRERAT S B, SRR AT I
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10,30 kD F) A [ i 8 G 0 A7 3t £ o R D o Mt 7 79 o o 4
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Tab 3 Effects of acidic polysaccharide contents on ultra-fil-
tration by different molecular weight cut-off

S R T e

1 94.7 864 4.1
3 912 789 123
5 86.2 768 14.7
10 80.5 654 213
30 74.6 546 393

A% 3ATHN, 2R FHAREA 43 F o4 4 3.5.,10.,30 kD F 8 U
PR JE R 5 W 2B R S FE AR 22 7 il Bt A A1, SOKE
TEHR B PR 1 KD,
2.6 FEAXHIFL

L5 PRI T A VR T 55 Tk 3 Aoy AL
B S5 R TG RS R 2 VR TR RIS 55 T
JE RE S SR VRO AL el L . O TR Tl ik
AT BRI 25 T R S T =
2.7 INRIEWIFIRIE

Fie R B 2 1 5 58 U 29 400 g $4 4T (260 mmx
50 mm) , $4 B BH 1 A3 A AL By T AR B A5 . I
HL 3 g ORI 24 FJFE55 45 30 g) , % T 300 ml 4lifk /K5 A i
FE WA, P e AR B /o 2 BV/, SRS FH 3 BV Y
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IKPERE . & IF R BRI K PRI, 2 25 B R R R BRI L B
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2 BV/h, AR BRI, 15 2 R M 2 WE I NaCl U . 283 brid:
AL AR IR VE BRER L o5 W55 TR IR Z R R 1.8 g0 U
S WESE 2 W55 by 2 WHLAh K TR BRI IR 2 R
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Tab 4 The results of the lab-scale test

FES ST, o MUESHEE g BER 9 HEE %
HERIE R 14.1 4230

SRR, 626 1878 444 10
KL 161 38

TRk ZHEA 947 1716 40.6 6

2.8 HIX T ZWIFXE

F 2.7 RIS 7 58 RIS I 24 1 28K S i
FIME 55K 30045 1 kg, e I Z AR L il #5 T 2245 Z A & 110
g, R RRLEAL ERAT BRER 25 TR ERYE Z W K 61.64
63 go WM 3t rPaURE A A e AR TP B 24 T I 2 A | 22 A
sl FHT 1 5 R 22 WM AR T R 2 W 10 3 R Al T, LA R
R, 4RI 5,

#5 HIXIZWIEXWNER (%)
Tab 5 The results of the pilot-scale test( %)

5 éﬁi’é{]ﬁ%’%m E4 ik Rtk 2 B
EAEiY 14.1 619 94.1 40 6.3
24t 14.1 62.1 94.6 409 6.1
34t 14.1 628 943 98 64
LHE 14.1 623 943 419 6.3
RSD, % 0.76 027 228 242
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LB BT BN SR T R A 7 TR B
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