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Comparison of the Effective Components on Different Harvesting Periods of Radix astragali

TANG Wen-wen' , LI Guo-qin® ,JIN Xiao-jun®
(1. Tongren Vocational Institute, Tongren ,Guizhou 554300;2. Agricultural College,Gansu Agricultural University,Lanzhou,Gansu 730070)

Abstract; Taking Radix astragali as test materials, the contents of polysaccharides, saponian and total flavonoids of

three-year-old Radix astragali were determined by using UV-Vis spectrum,to discuss the suitable harvest time of Radix

astragali. The results showed that the samples of Radix astragali harvested from the beginning of October had the

highest contents of polysaccharide, which was 7.79%. The sample harvested from the beginning of August had the

highest contents of saponian and total flavonoids, which were 3. 18% and 0. 568% respectively. The suitable harvesting

period of triennial Radix astragali was from the beginning of September to the beginning of October. Radix astragali

harvested during this period had the best quality.

Keywords: Radix astragali sharvesting period; polysaccharides; flavonoids ; saponins ; spectrophotometer
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R AL ) — TG DL W W Ff 571, B L%
FEPE R EBREAT L LR T AR, W A S e A B KSR
BLIEJUVFEB T 1Z N IR SR TE LA 1 4 85 A sl 4k
A0, (R B E AR 1k SR AR LA AR X b T A B
RHTHS A IRE R R, B R R T B FBR
FERH AR FH R AR TFZEMERFRE AR
T, X KFL A R R A ahi kAL AR F R T2 #A7 T
WESE ST 75 1B - IR I 1) 2 B - L % B AR i i -
TR B A g [R] Bs ASEI 5 R AR IR R Ak
1 MHEEF*E
L1 sk

FLRF 253K T MR AL T K2 55, 7 s
Hil#bX, %G ERFRER AR FRRE LR TS
Fok B P E 2 5 A Y SR E BT, R T EE R R
WEKHE HEEMAYPEERA R, KILE AR
WS FZERPHE A RAR . LR, K
F A A, 58 K B 4K .

P230 #4510 3808 A €6 154X, EC2000 €8, TAE 4,
i UV-230" 25 ] TLAS I 25 , 8 75 -0 iBz Bp 1] 2 B/ 2 g
X CW-2000ACH LR 2% BT R A M (XS BHE A IR A
A, ZIEEMHE RT-08 GREEMG B R A R A FD L g k%
FEN RE-52AC W3R AANER ) D IEH KK E A
R SHZ-D (W pg48 P X AT ez —T )
L2 Rk
L2.1 @it aise&Esxs RRERPTE
FoFERl B0 SR HPLC 34 5 AR IR R & &7 4
¥r. L Hypersil ODS Cyg A (4. 6 mm X 250 mm X5 ym)
YESSHTAE e B B (A K (B Y s AH , #E47 16 B Uk
o BCE 6 SRR EE R FLR AR AR RIS X IR IR,
HPLC #E#, DL AR BE R AHR IS T AR Y g A b, it
BWRE X(pg/mb) i A bR #EFT M | H . |15 5 72
A3 PR bR FEEF Y =97. 178X +317. 02, F bk FHg H
Y=97.787X + 73.383, H Bk F H K.Y = 107. 48X —
427.32, KR F 2. 2. Y=103. 35X —102. 40, AR FHR Z
Y=106. 91X — 60. 784, 4 3& R F ¥ K F 0. 9992, & B [A]
B REEER EHT ARV EEST.
1L.2.2 RALWLHHAR R TALFE  BGE & KL IR B4 B
BT 95% IR 24 h, SR 5 FH 281K o = T BERR
PR ESECH 5% R RIZ L 10 h, MK E +
MR JE FA R R AT E0h 5% i E A L BAVE R 10 h, F
KRR, BRWGHEE M IEE T 95% L BER
0, PP A Uk 25 To Bk B mp 7
L2.3 HRFARIBRMEEBBOH S ERTHPTRA R
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Bilh 0 R A 2 4 A8 BUR P A P TR - T DB R ok i A7 48
B, HERFBET B 120 B KB AR E 100. 0 g, 3%
FERIREE 12 15 i A 84 % By Z B, 78 50 W HY#8 75 I
(40 kH2) T, A 430 W Tfy 3 (1) {3 458 B ZE B 2. 0 min,
FESE R > HH1UE U8 W % 28 & A F 50°C TR U
45, 1 2. W2, FIr 4592 8 i 50 %6 Y 2 BV A,V ML 4R
VB, HE R AL BB R i A B 5T

Lo2.4  RFLURFRHA G 10 R F B S8 ERA AR B FLAL
HFIRIAR 1.0 g, BF 250 mL HLIEERE O = MM+ NG %
IA—7E B vk B AR g 2 (TR FBEFF 151,16 mg/L,
FBRFERFF 18. 26 mg/L, AR FH K 21. 04 mg/L, fbk
F 2% 102. 76 mg/L, AR FH &K :30. 41 mg/L) 2B
80 mL, % F % 24 h(80 r/min), F/EMIE . MUE,
HPLC & 38 % (W R8O 5 FhARIE R R K R B ik
. S MORIER WA &E.Q=(C,—C) X
Va/W, o QIR TN & ,mg/ g; C, R 4 WA B B vk
J¥ ymg/ L; C, -1 FFH ) B BV B mg/ s V, - R VA 1
BLW-R AR TR .

L 2.5 RFLULFHAR BT RRAGM E IO B 1 0 LR
JELESS MRS, A 80 mL 4Bk, ZE FIE% 2 h,
VA U B BT 250 mL BLIEEE O =M A
80 mL 95 %/ Z B, Z I F ¥R 24 h(80 r/min) ,333& , ]
FEUEVR AT IO LR F B R FER VR T H
R HARFZEMERFREMEEITHE 5 FAIRR
FLESENT R . D7) =CpVp/(C,—C,) XV, X100%., X
W DT s mg/ g5 Co-fENTIRI R B WK BE »mg/ L; C,-#
PREVB A S B MR B, mg/ L C, - B VA9 5 B W B, mg/ L
Vo AT VB R FR s VKL 38 VR0 1 R WA B /) F 5
2,8,

L2.6 AR HBHKE L0 g AB8 KILK
BB i 40, 2 B 250 mL ELZEBE O = A,
A—EERBRI —E R ERE AR (%R FEF . R
WA AR THRR AR FLR AR FRZ R
W, RS —E W pH {H , F— & MR B T 4R 5 W i — B it
V], AT B . B S L 3o U T VR A BT 80D
5 FIAHE R VR B , TR B & 5 SR 5 4 TR J5 Rt g
B35 14250 mL BZEEE O =AM, InA 58 BRK
FHRBRMZEBK, ZRTIRGUERK 2 h, REKBEHES
Wi THER B P4, REMA—E R —ERER
28— RE HIR BE R R 37 (80 v/ min) T . A 52 AR
Je i T B (AT RO 5 ORI R & & TR R
L2.7 BEERRE AKIERRBUREE XA SR 4k
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FSE I < LR 6 7y BT B R BE O 323. 63 mg/L MIARAER
(FBRFEER 151. 16 mg/L, AR FEEH 18. 26 mg/L, #
BT H & 21.04 mg/L, LBk F 4 K 102. 76 mg/L, TR
FAE 30. 41 mg/IRBUK 40 mL, 4370 # B2 1.2.3,
4.5.6 5 SR INAE] 6 63 0.5 g iy AB-8 KL B4 fi
t, JET pHAEZR 3. 6, B WHHREE 25°C IR %M 6 h,
5RO NR R BRIV B T IR B 2 P 5 Ml 5 KL B VR AR B
ARIER AL FRE 6 13 1. 0 g 19 AB-8 LI
B » 53 I B MR BE D 161. 815 mg/ g HAAR R AR
120,130,140,150,160 mL, J45 pH {E %] 3. 6, % & W b}
T 25°C , I PP 6 h, B8R A AR R SR IO 82 %0 W B
B W BB RIS A RS R Ao R & 743 1.0 g
F) AB-8 KFLIBHAEAR » in A B BT Bk B 161. 815 mg/g
HI ARG 2R 150 mL, 3475y pH (E 2 3. 6, B E W TR
BE 25°C, r BIPR WM 2.4.6.8.10,12.14 h, 520 Fff st
V) % A A 2 P 52 il 5 PR T 31R JBE X6 A g 2R 484 1 52 Wi < R
& 64 1.0 g iy AB-8 RALUEZFHIWIAG , A BB 2R B
161. 815 mg/g F A g Z MR ¥ 150 mL, 845 pH (& %]
3. 6,4 BIFE 25.35.45.55.65.75°C F ¥R W 10 h, %52
TR BE X W B B A S e 5 pHL(ELX A i 3R 4l Ak i S e - Bk i
6 17 1.0 g 9 AB-8 KLU A% B, I A B0 B VR B o
161. 815 mg/g FIABEZ M IZM 150 mL, 5545 pH H
F 2.6.3.6.4.6.5.6.6.6.7.6.8. 6, 3RJG7E 65°C FIR
W BfF 10 h, 2522 pH A8 XoF W B & B 52 0 5 i A Y B X AR
B 2 BT RE W - X E A [R] 25 14 T W B 45 R 4 728 1
JKUEHRY 6 13 AB-8 JFLIAR . N A 80 %6 F Z % 50 mlL,
A3 25.35.45.55.65.75°C T EMT 6 h, %5 210 BE X
MR o Ff T B ) 0T A B 28 i M 30 A 52 00 < X 7E A
) 254 T IR B 45 TR O 2 R AR /K VR IR 1 6 4y AB-8 KL
JE s A 80% 1 Z, % 50 mL, £ 65°C T~ 4 BT 2.4.6.
8,10,12 h, B EE AT I XHEHTR G M., BRI A&
X A 2 A BT SR A R ) < X 7 A R 4544 F IR N 45 3R 9 &
FRIBAK VR 125 T4 AB-8 KRELW AR, 45 A 20% .
40%.,60%.80%.100% Hy Z, BE 10, 20, 30, 40, 50, 60,
70 mL,$Rf57E 65°C MM 8 h, %58 £ BEk FE A E Xt
FERTER IR

1.2.8 BERE: b T i — 0% R B 1 R
T2REEAS TN, AT 3 WIRIEIRE . RIEHASK
- T IR HR R W B 45 1 M T FR & AB-8 KL
WHAE 1.0 g, B F 250 mL HZEBE O = fiff b, 3% BB 1
W BB 25 A AT B . R B 58 B S B AR RIS
ARIE R SRR, ZIR TR 2 h 5 B &
FEREMT %R AT AR BE 2K . Ak S MR B Z 12 BUR R 8

HRE ET 0OCHAM T AT RERRS, WERIEER
AL o
2 BREHSW
2.1 RELW AR BT

FERE RG50S R AR Y 5 FP AR 2
FR B B AL AT AR . B R 1 R, HPD-500 B Ag X 5
A B 22 19 % B & %1 » LX-HPD-600, AB-8 . LSA-33 it
JE W B B AR T 38 8 14 mg/g P b, {BEN T HRIEAR
JIE 2 4 RSO, AL SR A AR IR B B K SR B AT o i
MFE1FES, R AB-8 KHAE 5 Fi A I8 2 M@ b 2R
KE 84. 495, IR L VedE AB-8 J e ERILIIR .

£ 1 FREXFLIRBHHEE R E S @R

Table 1 Adsorption and desorption capacity of
different macroporous adsorption resin
Wb/ (mg » g~ 1)
KU ERT  EWRT  EWT O AKT KT ‘E‘mfm
B i /P i % LES /%

D-101 3.13 0. 84 1. 30 7.27 1.10 66. 02
LX-HPD-100 3.07 0. 46 1.15 7.34 1.13 65. 75
LX-HPD-600 4. 10 0. 88 1.58 8.39 1.22 64. 35
LSA-10 3.06 0.49 1.15 7.16 1.09 62. 54
AB8 3.61 0. 62 1.41 7.67 1.01 84. 49
1LX-36 3.13 0.46 1.31 7.30 1.09 63. 54
LSA-21 3.36 0.45 1. 22 6.97 0.97 77.92
HPD-500 2.37 0.52 0.51 5.27 0. 87 44. 03
HPD-100 2. 87 0.61 1.15 7.30 1.10 58. 28
LSA-33 3.91 0.76 0. 49 7.97 1.18 61. 27

2.2 FSWRHHAKER

2.2.1 RRBREEX R MACRA R hE 2 WAL
W BER R R 2 F5IF L5 Bl AR 3R A9 B B B L (B
I 2 A LS W R B 0 B BA A i B A SRS R T
BB T S Uk /N A B TR R R SO AR T R E 2
5 B 052 B P BB BB, B 5 R OR IR R RO BB B VR
161. 815 mg/g I IR B K

R2  KIERRBUE R E X IR E R0

Table 2 Effect of lignans extracting solution concentration on
adsorption capacity
Bt/ (mg + g=1)
RIEER

145 2 f% 345 4 5% 6 %
HRTFEER 1.31 2.32 2.33 2.34 2.35 2.33
HKRFERF 0.11 0.38 0.39 0. 40 0.41 0. 41
AHRTHE 0.95 115 1.16 1.18 1.17 114
AERFZE 1.83 3.14 3.19 3.22 3.24 3.22
HRFHAE 0.17 0.25 0. 26 0.27 0. 29 0. 30

2.2.2 HBRBAERXTRHROFm  hR 3 W, EE
REL R A L1 28 4T 8 o, A 2R 5 R R T R 2
R AR BIR B 150 mL B, 5 FiAR i 2 i 0% bt B A
R HRSEE AR R, LUK T P9 2 A0 IR B 58 S i 2 9/ Y
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Table 3 Effect of lignans extracting solution volume on
adsorption capacity
Kig% % Bt/ (mg « g~ 1)
120 mL 130 mL 140 mL 150 mL 160 mL
FRTEER 2.32 2.48 2.71 2.95 2.97
FBRTER 0. 39 0.44 0.51 0.53 0.53
EnUSRE 3 0.95 1.07 1.14 1.21 1.22
HRTFZE 3.28 3.58 4.01 4.49 4.51
FWRTFHE 0.26 0.72 0.95 121 113

gy, R AR R B AR RO 150 mL,
2.2.3  WRRTEHRIXTOE B ARt 4 WA MR
WA 10 h 5, WM B ik Bl KR, 48 EKmE,
R B B2 AR S AR, L P 1) A RE R g , BT A B4 10 b
pp=dE IR

x4 W% o B 0 e 2 P Y 5 M

Tuble 4

Effect of shaking time on adsorption capacity

M ff L/ (mg » g~ 1)
2h 4h 6h 8h 10 h 12 h 14 h
AR FEER 2.03 2.76 2.97 3.05 3.13 3.14 3.13
FURFERF 0.29 0.43 0.53 0.55 0.56 0. 57 0.57
HHEFHEZE 0.5 0.76 1.22 1.34 1.35 1.36 1.37
HEFZE 275 3.21 4.51 5.91 6.97 6. 98 7.01
HWRFHEE 0.43 0.98 1.13 1. 54 1. 86 1. 89 1.91

2.2.4 RBEXTHMIERRE  HER 5 WAL HEERT
AS°CIn , B IR BE Y 0 » AR 2R A 82 2 o o 5 24
I A5C I, I BE T iR » % BRSBTS T o DR ok i %
45°C AN 2 I Fre IR R .

x5 1B B 3. FEE o . B 2 3% M)

Table 5 Effect of adsorption temperature on adsorption capacity

W%t/ (mg » g71)

REER

FSES

25°C 35°C 45°C 55°C 65°C 75°C
HRFEER 3.13 3.45 3.65 3.51 2.45 0.56
TR 0.56 0. 69 0.70 0. 66 0. 49 0.21
HWERFRE 1.35 1.49 1.58 1.52 1.21 0.72
A%RTFZ% 6.97 7.68 7.99 7.28 5.98 4.08
AWRTFHE 1.86 1.97 2.15 2.14 1.87 1.13

2.2.5 pHAEXIW RN i3 6 AT, 24 pH{H

55T 6.6 L W R R OR, 3 pH {EL W B R, 1%

BB 289 PSR o R YR AL 4R W G e pHL LW 6. 6.
x6 pH & 3 K Bt 2 B 54 i

Table 6  Effect of pH value on adsorption capacity

M f L/ (mg » g= 1)
2.6 3.6 4.6 5.6 6.6 7.6 8.6
FIRTFREEF 3.38 3.65 3.73 3.78 3.81 3.54 3.41
FURFERF 0.61 0. 70 0.70 0.72 0.73 0. 68 0.61
HEFRE 1.31 1.58 1.63 1.66 1.71 1. 60 1.33
ARTZE 6. 64 7.99 8.01 8.02 8. 11 8.02 7.97
A®FHE 2.08 2.15 2.17 2.18 2.26 2.13 1. 89

REER
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2.3 #HSmmimas R
2.3.1 fRATREX TR R T WAL EER
BRI, IR TR R TR R T H R VK
T CEMIR TR KB TR 2B R &S E
BT R E 65°C W, 44 A i 2R A AT R 8RB B AR
o, PR B 65°C Sy e MR

RT FRTBEX 5 FARER SR RN

Table 7 Effect of desorption temperature on
desorption capacity of 5 lignans
fRMTIRE/C 25 35 45 55 65 75

BmTR/ % 43.21 54. 31 62.12 66.47 69.34  70.04
2.3.2  fRATIHEIXHEST AR g3k 8 WA, Mg
IHEI7E 8 h Z N, & I (] A SE 4, 5 TR IR 3R BT R
BTG E 8 h ZJ5 , BT R EA B B AL, I it

PRI AEAEATITE] g 8 h,
F8 fRWEHERY 5 AR EBAENIN
Table 8 Effect of desorption temperature on

desorption capacity of 5 lignans

B E] /b 2 4 6 8 10 12
MR/ % 45.21 57.31 69. 34 80. 24 80. 49 81.11

2.3.3 CPEWREEKFAEXNENTRMEE R 9 ATA,
SRR B E B AR R AR TR , X SRR B
B, A BE AT FARME, BEE RFR A 3G 0, A i R e
MR A B BN . 24 Z Bk Ry 20 %68, A 70 mL
HEFTFRAT .5 FhARNE 2 BB SEHT RN 2. 6500 (0 Y 1
10096 9 Z BEAE YRR BT, FH & A 20 mL B, 5 FRBE R
BRI R E 23k 5] 94.48% , KERI A IE R B 2153
TN, H kBT K EBIERKF, REAER
20 mL,
x99 ZEREMAENEMEHTERNZI

Table 9

Effect of ethanol concentration and

volume on desorption capacity of 5 lignans

Z Bk BEHTR/ %
/% 10mL 20mL 30mL 40mL 50mL 60mL 70 mL
20 1.02 2.23 2.53 2.65 2.65 2.65 2.65
40 4.12 5.06 5.51 5.62 5.73 5.74 5.75
60 15.33 46. 39 56.43 59. 86 60. 11 61. 50 61.77
80 46.78 80.12 80. 24 80.72 8L 11 81.47 81.79
100 70. 88 94. 48 94. 57 94.79 95. 07 95.11 95.12

2.4 RALMARSEAL TR T IR Y B e

i 3 YOFAT I, MAFR A AB-8 RALMAG , IR
TR AR TR LR TRR AR T CRMIRT
NER 5 FARNRER 9 S0 fH Bk 2] 15. 21 meg/ g, BT R
RF 94.48%,5 M AR R B & B ERBEE P
0. 98% EF+E 5. 86%0,3 Yl & RSD {E 431K 2. 32% .
L0426, 1. 8506, KR IZ T ZEIAME R T
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AB-8 LI i 116 15 B B2 A AT R B B R A L
TR TAIERM B Al Ha WM 2008 A AR
JEZRIBOK pH (A% 6.6, AR FEEFF HIRFERHF VR
TR AR TCRAILR TR 5 FANER SWRE
7y 161. 815 mg/L,1 g KLU AEAIA 150 mL $2HL
Wi, T 55 CHEME 10 hs SR AT 261400 - AT K 2B Hy it
Ml 7 65°C T @MY 8 h, 5 FhA NS A & MR B
BB 0.98% EFH 5. 86% , AUBEIIN T 5 fiF, KW
AB-8 AL B B L AT R AR A TR B
TWRT & BEE T BERERR SBOR .
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Study on Technology of Static Purification of Lignans from Schisandra chinensis
Baill by Macroporous Adsorption Resin

CHENG Zhen-yu' ,SONG Hai-yan® , YANG Ying-jie' , XUE Jun-li* ,JI Hui-jie'
(1. College of Chemical and Pharmaceutical Engineering, Jilin Institute of Chemical Technology ,Jilin, Jilin 132022; 2. Center of Experiments,
Jilin Agricultural Science and Technology College,Jilin,Jilin 132101)

Abstract: Taking Schisandrol A, Schisantherin A, Deoxyschisandrin, Schisandrin B and Schisandrin C as test index, the
static purification conditions of lignans were determined on the basis of investigating the adsorption and desorption
performance of different kind of macroporous resins. The results showed that, AB-8 macroporous resins was chose and
employed in this study,the optimal adsorption conditions were as follows:adsorption sample volumes of 40 mL,pH value
of 6. 6,adsorption temperature of 55°C and adsorption time of 10 hours;the optimal desorption conditions were desorption
time of 8 hours, desorption temperature of 65°C , dehydrated ethanol as desorption solvent and the volume of 150 mlL.
Under these optimal conditions,the lignans content of Schisandra crude extracts increased from 0. 98% to 5. 86%. The
method proposed in this study provided data and theoretical support.

Keywords: high performance liquid chromatography; Schisandra chinensis Baill; lignans; macroporous adsorption resin;

purification
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