© 2344 ¢ ¢ % Chinese Traditional and Herbal Drugs 3£ 45 % 25 16 ] 2014 E 8 A
EXRRERE CEFIRBFKRILMEESECIZMR

IHA
R R 2 K2R IR R 29240, DU)I el 611137

% ZE. B REEILR N Cistanche tubulosa 1R ZEETFINIRINAMG T 2. AiE DA RAGTIRIZE A ST =S50
FHERbR, R Lo(3Y) IEASRE BT, XHRICT AT #5582 7 FlORFUR MEXS 2 Bl SR (10 B R b v B,
ERAEAE T2, SR BARRAML TERETRR AL 12 55 50% LR, 70 CHRE 2 %, WEINTE 1h, 3§
b, AR, TIRER KRR S A2 0.2 g/mL [ FARER,  BFEEDS 0.8 AR (BV), KILWIEH M Zm A
1:9, S6H 3 BV RIKBRAR, TRH 4 BV B 30% CmEvEMt, YEMOBIRRIRAT =T, RIfS R RBOR S 4y, gy
2 MR L R B> T5%. 4538 LIER BRI Aifk T 2H0e viAT, && Tk A=,

KPR IR KILWE: RARETT: f Rt AT

RESES: R2842 NHEFRERD: A XERS: 0253 -2670(2014)16 - 2344 - 05

DOI: 10.7501/j.issn.0253-2670.2014.16.012

Extraction of phenylethanoid glycoside from Cistanche tubulosa and purification
technology by macroporous resin

WANG Yu-jie
College of Ethnomedicine, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

Abstract: Objective To optimize the extraction and purification technology of phenylethanoid glycoside from Cistanche tubulosa.
Methods Orthogonal design Lo(3*) was employed to optimize the extraction conditions by taking the extraction yield of echinacoside
and acteoside as indexes. The absorption-desorption characteristics of seven macroporous resins were evaluated, then the best
purification conditions were optimized. Results The optimal extraction conditions were as follows: The air-dried stems of C. tubulosa
were powdered and extracted twice with 12-fold 50% ethanol for 1 h each time, temperature was 70 “C; The supernatant was
concentrated to 5-fold weight of the stems of C. tubulosa. The concentrated liquid was subjected to macroporous resin (HPD750)
column and then eluted with deionezed water (3 BV) and 30% ethanol (4 BV), respectively. The 30% ethanol fraction was evaporated
under vacuum to give the phenylethanoid glycoside-rich C. fubulosa stem extract. The purity of phenylethanoid glycoside was above
75%. Conclusion The optimized extraction and purification process is stable, efficient, and suitable for industrial production.
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5 A0282) . FEAME AL (S A0280), i
I >98%, A AR BR A E s KK
WM T Hgade B /R VA THE, St B
PPN L RTINS p SN A YIS 9 A oa SN A
AT R E AL RFE Cistanche tubulosa (Schenk)
Wight (1) T4 s KL I HPD400. HPD450.
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N F B AR R A IR AR 2N, takal,
Honeywell A#]; HIR. 4FE, ral, REFEE
T
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2.1 MRFEMZAEENESENEL
211 (%Y Waters Symmetry Shield RP g 4
(250 mm X 4.6 mm, 5 pm); Symmetry Shield RPig
(20 mmX3.9 mm, 5um) Guard 2Pk fR#7'4F; ¥ish
R LE-0.1% IR /K E R, BREEBENE: 0~10 min,
17%Z. 05 10~30 min, 17%~50%Z. M Kl K
330 nm. FEUMCETESAE T AR 4 )ik B2k 4y
B, PLRESBCE AR AT ST T
5000.
2.1.2 ORI BRI AT M
PRSI, REBRRE, I 30% SR b R4
1 1.995 mg/mL. A1 1.299 mg/mL FIXJ i
it W0 RS U6 2 RS 10 4%, A 400 LSS
ST
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IR AR A 258, BBE 5. 104 504 1004 500+ 1000
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AR (XD, AT EIES T KA S 1 [ 5
Y=18 182 X—69.895, r=0.999 6, FWI¥A KA 7F
1.995~399 pg ZePER R RLF; M HrmEEIy
f: Y=18 035 X—9.949 3, r=1.000 0, FHIA
AR 1.299~259.8 ug Mt R KA.
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231 REUAEFIFESE IR R AR 50
g, M 10 5K M 30%. 50%. 70%ZHE, 70 C
W 2 % B 1 h, JEIE, RIS AG, K E %
%250 mL. HU1mL, Ml 30% & 254 100 mL,
VEIE, WERs AT AT 55H 200 mL (A
T 40 g k), BAERINFETHERGE, HEH
Fa. RSO A TR S rh s SR 4G 1 1) ot &
SrEr M H 19.96% 23.28%- 31.98%- 28.78%;
FEH AN 2.89%. 4.57%. 6.64%. 5.93%.
S5 RW] 50% L) #23 BE 40 1 FN 22 A1 5 I 42 L
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Table 1 Design and results of Lo(3*) orthogonal test

L MR% FAi
C/h D(FH) .
/% 1 /%

1LO(1) (1) 3046 6.77

RS A/ % B/ K

1 8(1) 1(1)

2 8(1) 22 1512 () 2936 621
3 8(1) 3(3) 20(3) () 2751 581
4 100) 1() 1502 (3) 3420 7.63
5 100 22) 203) (1) 3360 7.08
6 10 3(3) 10(1) (@2 3229 690
7 123) 1) 203) (@) 3629 7.66
8 123) 2@ 10() (3) 3446 748
9  12(3) 3(3) 152 (1) 3182 694

K, 8733 10095 9721  95.88
Ko 10009 9742 9538  97.94
Ks 10257 91.62 97.40  96.17
R, 1524 933 202 206
Ko 1879 22,06 21.15  20.79
Km 2161 2077 20.78  20.77
Kns 2208 19.65 2055  20.92
Ry 329 241 060 015
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Table 2 Analysis of variance (echinacoside)

BRI WETITM AlE FA W
A 44581 2 53777 P<0.05
B 14.794 2 17.846

C 0.829 2 1.000

% (D) 0.829 2

Foos(2,2)=19.00  Fo(2,2)=99.00

R3 HENNR EHEH

Table 3  Analysis of variance (acteoside)
SR mZEEFITA HEE F{H B
A 2.111 2 527.750  P<<0.01
B 0.970 2 242.500 P<<0.01
C 0.061 2 15.250
w7 (D) 0.004 2

F0_05(2, 2): 19.00 F0_01(2, 2):9900 F0_001(2, 2): 199.00

Ru) FUJTZEo W g SRm 0, 25 DR 30 B UM (1) 5%
WiF R A>B>C, H A KZEGBEMEYN,
VIR FEFEUT o AsB,Cy, BRI Z5 44 N 12 %
i 50%4 0, 70 CHbE 2 I, Wi N TE 1 h.
2.4 IERLE

FAEASRIARIE I T, “PATIRE: 3 K.
RUORBAAE D P R 1 22 T - i o
BN 33.21%. 7.55%, WK 4.
25 FIEBEMAAMBAUIZHR
2.5.1  HRASTR B R

(1) FHAW S WA AR H 50 g, N 12
fi5 i 50%48E, 70 CHR 2 K, BHK 1h, JEd,
IR E, IAKERE 250 mL (AT 0.2 g &
2y/mL), VERANR A . 73 RIS [ 25 £ it T
A TR K FLAIE HPD-400. HPD-450. HPD-600.

x4 ERIZWIERELER
Table 4 Results of verification experiment

of extraction process

ftik IRRATE /% ZMEAT /%
1 33.11 7.44
2 33.25 7.60
3 33.26 7.61

HPD-750. HPD-826. DM-130. ADS-17 % 5g, &
50 mL HEF R, B 30 mL AR5, PRI 24
h, HEEI 1 mL FERL 0 30%OREE RS 100
mL, W52 o VAR B [ R B = ()
IR A — R i o A R ) X R BB AR AR/
NEpiE ], SR NE S,

(2) PS5 IR B i I e, 28 100
mL KPESE, A 50%CBER 250 mL, EE i R
Vi LRGN, B EIEWE 1 mL, 0 30% SR E
210 mL, WE. THEMRE R =05
SR X AR AR/ R ), gE RN 5.

& 5 7 LUEH, HPD-750 il ADS-17 2 Ff
JETAA SRAGTE 22 A 15517 R B o v T LAt 28 5 At
g, JIf H HPD-750 MIf#We 3 =1 ADS-17, Kbk
$£ HPD-750 AT N0 H% %2,
252 BARBIEIRAEFE SR KHLIUG I 253 )
Wi A28 0.1, 020 0.4 g/mL i EAR. 2000
I 3 4 AL BRAT ) HPD-750 # ek ht, &R40r 15 g, ¥
IR TR AR B 2 R IR R C EAEAE 2
HAHED, EREEMIUH 3 BV 7K. LL2 BV/A
R BV PR £ 20 T, PR 50% CRELENE 6 BV,
ERRULE N 2 BV/he SERBR 4 2+, W, tHHE
R E . MRk 59.11%. 63.16%
61.79%, ZZf 2510 10.21%- 12.73%- 11.26%.

£S5 TRESHIEFRSWRM . RERIERE LR

Table 5 Static adsorption and desorption capacity of different resins

W / (mgrg ™)

R 1 %

FAREY 5 ek {2 / mm
FA RS M FARAG M

HPD-400 rpo bk 0.30~1.25 59.919 29.925 51.941 71.599
HPD-450 o v 0.30~1.20 49.548 24.263 39.481 70.336
HPD-600 HRoR 0.30~1.20 49475 25.208 41.902 71.243
HPD-750 rpoR vk 0.30~1.20 63.715 30.043 57.755 72.597
HPD-826 Wk 0.30~1.20 52.320 25.458 33.258 65.011
DM-130 R 0.30~1.25 53.441 24.191 35.210 67.051
ADS-17 R 0.30~1.25 61.592 31.388 45.644 68.259
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PRI, AR IR e W AE25 0.2 g/mL.
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HEL T AT, 4 EREARRRAE 9 Sisr (R ERERY
90 mL) W HHLW] W HbltEE . Kk, bAEEAE N
80mL, Hl0.8BV.

~03

T o FAREH __.‘".' ¢

g - EMIET

£ 02 :

H

= .

B o

i

= 0 Le—ara o a - aap M“‘/‘/k_‘ﬁ
1 5 10 15

7y
Vi

1 HFEmZ

Fig. 1 Dynamic leakage curves
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IIAFI%EA 50 g HPD-750 B gAE, k3 BV
1K K 10%- 30%. 50% 0 L)L 2 BV/h BIAR
PEIE, YEBHLEE 0.5 BV I 140, B EC 1 mL,
N 30%ZEE S 4 100 mL, MESE R IWE 2. K2
AT R AR AR 30% SIEUEMG T, I HoKDEB
AW IR SRR Tk

255 UEMUAEFIHENE S BN AR EAEW 80
mL, JIAFI3E4T 50 g HPD-750 B g HEA, KX 3
BV (17K LA 2 BV/h [ RFRR e bR 2240, 151
30% L IEHEL, VeltidatE 1 BV I 1 4, R4
BT mL, N30%EE% % 100 mL, W€ 4558,
3. fEVER 4 BV I, PelliiZeik 2] 90%LL F.o [FI,

o T
- Z At

e 12
w8
élé
R 4
0 o0
1 6 12 18 24
i

1~6-/KUEIEHE 7~ 12-10% L RFLEINEHE  13~18-30% L WFLLIBL B
19~24-50% LB

1—6-water eluent 7—12-10% ethanol eluent 13—18-30% ethanol
eluent 19—24-50% ethanol eluent

2 RBRAETIRIEER

Fig. 2 Investigation of eluting solvents
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Fig. 3 Investigation of eluting solvent volumes

FIE RN ARSE R 2R, YEA I R e h 4 BV,
25.6 WEHATmELLIE S BUR AR EAEH 80
mL, IIAFIHEA 50 g HPD-750 A, B A AE
FIEmE Ml 1:30 1264 129, 1312, 435
3BV 17K LA 2 BV/h (AR s e BB 25 2%,
FiH 4 BV (1 30% SREDENG,  YElBk 25T )5,
WS T 4. R BoR, ARSI AL IR
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F6 KRIPRAUAIEMRFIE. EAHEFRESHLER
Table 6 Comparison on contents of echinacoside and
acteoside before and after purification
by macroporous resin
FARHT 1% ZMET /%
BN HBR i Fe R

Fefh HEBEE /%

aifkiy  36.61 33.21 86.78 7.55 86.92
gtk 5 17.16 66.14  81.01 1343 7247

WETF ISR T . B RIOK LWETF I Sk
AIRARTERE I, AT 2 AR (A AR A G,
PRl 7525 SEB IO N LU 17K LRI B2 21
FIFEICBOR, I 4 RAMAIE S 50% LB 4R HUS %
Bere [IRERY, SEE AL TR0 I A rh A5 B
R AU RS 4 U AR WS PR AT B R SR e o D)
b, TR PR 2 o S v SRR A DAL AR AR BE
PR AR, e &0 i ) HPD-750 2B I o

FEI> T IEATIR G5 45 R DL K ALW IR T &35
I, AWIERGHRE THRBICE . (RBURA . 2544
JRAEEZ PR 38, IRLE H B 5 B RS WIAT 9K
2tk T2 AT ZREM A e KA 1K 3

TR LNFT I A R AT AN ZE A (S I B ) A 1
s AT RS kA

52 3Lk
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