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Study on Preparation of Euphorbia humifusa Total Flavonoids by the Adsorption and Separation of Macro-
porous Resins

ZHU Ying, TIAN Xiao-qin, TONG Fei-yan( Department of Pharmacy, Zhejiang University of TCM, Hangzhou 310053, China )

ABSTRACT: OBJECTIVE To study the optimal technological parameters of the enrichment process for total flavonoids of Euphorbia
humifusa with macroporous resins D,y and D;;;. METHODS The technological conditions of the D,y and D,y enrichment process
were studied by orthogonal experiment design with the content of total flavonoids from Euphorbia humifusa as indexes. Spectrophotome-
try was used for the determination of total flavonoids. RESULTS ' The optimum technological conditions of the D, refining were:
90mL of the solution concentration at 0.65 mg * mL ™' CpH 7) ,the current velocity of adsorption 2BV * h™", the eluting reagent 40%
ethanol( pH 7) , the eluting velocity 2BV * h~". The optimum technological conditions of the D,,, refining were: 100mL of the solution
concentration at 0. 65 mg * mL ™' (pH 7) ,the current velocity of adsorption 4BV * h ™", the eluting reagent 40% ethanol( pH 9) , the e-
luting velocity 2BV * h™'. By means of refining technology of the D, or D,y s the average adsorbing rates of total flavonoids were
83.38% and 88.57% , the average elutive rate of total flavonoids were 89.28% and 87.21% , respectively, the average content of total
flavonoids were 14.48% and 20.18% respectively in the total solid of the ethanol eluate. The average content after D,y or D,y refi-
ning were higher than the ones (8.49% and 8. 71% ) of original solution respectively. CONCLUSION The D,,, and D,y type
macroporous resins had the favourable performance for the adsorbing and separating the total flavonoids from Euphorbia humifusa. D,y
showed better comprehensive property.
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Hb B A R R R A 4 M Euphorbia humifusa Willd. =
BEHLES Euphorbia maculata L. [T 425, HATE A 25
HLRL 2 ThRe. AR R £ 5, HarliRk L2 T
WYY R 2 R R 2 % . ZYBRAT TR T, MBS L
PEHLRAE AW, ab i Rt A A0 00 385 B A A
(K4 L, 2 — R R (K pL A T ELG - OHL 51 R (1
DNA FALBI0i A — & BR3P 1R IS o 4 85 7K B2 9 e 4
V) B AR R B T S R, A T R v M R R B A, A
S S AE R R T SRS S SR i3 b, X IO FLBY
JERE T ZHEAT IEASIRIG AT T, 5T D gy A Do, P FIAR i 14
BEHEAT T HORR, b M B 0 5 2 I f 2 — 20 2l Ak 42 it — 52 11
JET
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Lambda-12 4R JL-8 5 43 0606 B oF (32 [ PE 2~ 7] 42
7703 KQ5200B U8 75 9 3 Pe 4 C Bl i 8 A A8 R A
D 5 BB TV P R 2 R R R TR, S TR B 25 K
HWE R MR FI B % g b8 Euphorbia humifusa Willd.
FBLHLER Euphorbia maculata L. FIVRAH, Jorp Mg & 80% ,
BEHLAR 17 20% 5 751 B A CHp TR 2 A 3 ARG s T i
7:0080-9705) s HoAx 35 4 43 #r 4.

2 HHEEHER

2.1 Hb R R I e e

2.1.1 XRGEE S R SRR 120°C Y8 T 45 3
PETE AT B 14,3 mg, BGEAR HROIE 5 95% & R
fift, 52 BN 100 mL S, 2 95% LR E AR
ZURE, 550, HI75 0. 143 mg « mL ™" 5T TR} e 59

2.1.2  BRUEMZAEIE R SIS TN AL 0. 1,
0.2,0.6,1.0,1.4,1.8,2.2,2. 6 mL, 55 & T H 2345,
BN 45% LEEE RAREUN S mL, $E4), FE BN 2. 5% =

TR B, W OB, 3% B UA 7 RE T AR i
T 1) 25 5
2.2 S EETRRE LV E R AR S 1
U RS HE A 5 A% 0 kAR 2 IR BEIX 12 h, ik, 2
R A0 TR S R AR R 2 I, BRI 20 % 60% L WERE
730 min, I8, A QEEERIOR, [EICR T, kB 3 £
B IR, KA IE T REACEL(3 55 x 8), & JF
IE TR R ISOE T BT, S A 10 £ & 95% L1
TR, B A A R R T A AV . R — o A R T I A
W M Z S RN sV i, RN ZE WK &8 — e 4k
L, RTA b0 R TR b bl At R R R A
W7o
2.3 KA RITAL2E
PL95% LIiR i1 24 h, 7870 WK H 95% £l Bt 2 vk
HR S MRS (1:5) R 2 (I %4, 1 LS KTk
ZEEE, % .
2.4 D, oF MR B R (RS ) T2
2.4.1 PRI A EASRE 425K 1 B FEKT, K%
B, 352, 4. 27300 F TR WP B B0 90, 3Pk I 4438
H940% LBEECpH 7) LL 2BV » h ™' Si e Bl . 1 A0 ke 45 R
WAL 2, BV I, = AN bR 0 30 45, W B 26 sl I
100% 430 43, Ja [ 4 2 75 5t B 15% 2430 930 J5 26 4%
MR 3. S5 DAR I pH I B AT W35 Mg i, 25
H R LR 40 ALB, Cy, IR 2 0.65 mg » mL ™' (pH
7O (R A 90mL, WL PRI 2BV < h ™',
R1 Dy fHH T2 R & M EZATE
Tab 1 Tab of factors and levels for adsorption conditions in

D 0, refining technology

E3ES
Al ARy (1 s A V% Ok 2 AT T i -
SRR 3 mLL, 10% BSRPREI S, #2247, JBUE 60 min, K T Y S
A AR AR 2 1 A 421 nm A0 5 OB, DA EE © 0 S .
WA WO A Yo A b5, 317 0, TP B 4 . o i 3
=31.6453C,r=0.999 8, &MLV N 1.1 ~28.6 pg + mL ™", 3 100 0 )
2.1.3 FEAIE  RSERROERa RE R, 122, 1. 2700
R2 Dy HHTZFRMAFERRBRER
Tab 2 Results of adsorption conditions orthogonal tests in D, refining technology
wes A B c D T e Y
W /%
1 1 1 1 1 88.48 70. 89 9.67 67.15
2 1 2 2 2 93.12 60. 60 11.66 69.44
3 1 3 3 3 38.29 101.87 9.30 60. 65
4 2 1 2 3 88.85 65.39 10.52 67.31
5 2 2 3 1 82.96 90.24 14.61 81.18
6 2 3 1 2 49.45 69.25 6.68 48.97
7 3 1 3 2 89.24 82.60 14.36 80.27
8 3 2 1 3 79.78 73.45 9.08 64.13
9 3 3 2 1 13.43 85.19 5.20 39.99
K, 65.75 71.58 60.08 62.77
K, 65.82 71.58 58.91 66.23
K, 61.46 49.87 74.03 64.03
R 4.36 21.71 15.12 3.46
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=3 FEMK
Tab 3 Table of variance analysis
FEEKIE BRI ¥7 F B
A 37.3507 2 18.6754  2.04 AEFH
B 942.8219 2 471.4110 51.42 P <0.05
C 424.6510 2 212.3255 23.16 P<0.05
DCIRZE)D 18.3351 2 9.1676

Fo01(252)=99.0 Fy(5(2,2)=19.0 F,,(2,2)=9.0

2.4.2 WA IEARRE R RIBUREZ 0. 65 mg -
mL S AR R I D g, A (r10 x H150mm, # ig
10 mL) b, W33 3BV « h™', & & 30 min, 2 FE 3
WL FE S E AP 2 K, W58 o i A AL R R B
B RE 56 T 28 17K Wk & HCL-Mg ¥y [ N %) 5 B (o 3k
3BV« h '), FER 4 IR, H— K E.— ¢ pH M1 &
EE L — i A0 T 0 I 5 0k MO 9 I €, RS I3, VTS pHL &
PG I 41, H 60% & 5 i € i 3 N T E T 25mL

SR, W L TP EUEBOR . SR IR 10 mL TR
A, KB ZAT AR R I, TS AR S B ) B R

RS Do FH I EHRMAFERABER

i = [ ClRJE SO NV UR BO IR EE x 10D + 2 A 10 mL
z%n?zraﬁw f R AR E ] x100% o 1EAC R 45 50 L%
o DR PH 2875 94. 66% ~98. 18% 2 1], # ZE 1/, BT LA Sk Ak
‘ﬂzmﬂa“ o PR R A R I A e B B A 50 48,
VEMEZE 100% S 50 43, Jo [ ) 2 B 5 = LA 12% A4 50 63\
2% 9 0 4%, % EAT I h 2 Fa b o T 1 A SUE TR 255 0F
AT EH AT, &5 T OB T B R, 455 ?Lfﬁft
B4t A,B,C,, B 40% L CpH 7), LA 2BV « h ™' S # VL
Wio JiZESFHT K 6.
F4 D, HEHIZFRRAFEERZEATER
Tab 4 Tab of factors and levels for elution conditions in D,

refining technology

[A %
S i e— .
VR Sl A/ % VEIR pH B YEMERGE ¢/ BV + h !
1 20 5 4
2 30 7 3
3 40 9 2

Tab 5 Results of elution conditions orthogonal tests in D, refining technology

R A B C D e T LA A
S 5/ %

1 1 1 1 1 94.99 46.99 8.76 57.30
2 1 2 2 2 96.35 87.63 7.24 70.02
3 1 3 3 3 96.24 91.46 4.72 59.33
4 2 | 2 3 95.75 81.07 6.74 64.24
5 2 2 3 1 95.66 85.78 6.71 66.44
6 2 3 1 2 94. 66 88.23 6.44 66.32
7 3 1 3 2 98.16 75.25 9.10 73.13
8 3 2 1 3 98.18 73.70 10.52 79.45
9 3 3 2 1 98.15 63.39 9.33 68.85
Kl 62.22 64.89 67.69 64.20
K, 65.67 71.97 67.70 69.82
K3 73.81 64.83 66. 30 67.67
R 11.59 7.14 1.4 5.62

z6 FHEMNEK AR Z BT B W, 255 2% 18 LRI 4 A B,C,,

Tab 6 Tab of variance analysis

7 2 KR BT M AmE ¥y Fo B

A 212.4903 2 106.2452 8.15 P<0.05

B 101. 1096 2 50.5548 3.88 AE¥H
REZECH 3.4 595 52,1400 4 13.0350

Fo01(2,4) =18.0 Fy(5(2,4)=6.94 F,,(2,4)=4.32

2.5 Dy, R HIE BT S B W R L2

2.5.1 ERERHAMIERRE %K T HFEKNE, 5 D, 5
L 2 R B 4 PR AT IE AT RS, AR S £ i A
0.65 mg * mL™", §“2. 4. 27 10 F FAER B, Wk ORI e, B
FRVERE Sl 40% 2 CpH 9, LA 2BV « h™' i 3 U i, =
PPN I, = AN FEhR 5k 30 43, W B 3 sl ok Il 26 100% 4 30
g3 ) B IR A L 25% R 30 4. ST T, SR =
 E LA FH 2524 2% 5 2007 4 8 H 2 24 555 4 W

BIRAEZ 0. 65 mg » mL™"' CpH 7) (% _EFE 100 mL, W% P 3t
HABV +h™'.

RT D MEH TE PRI AR ZAFL

Tab 7 Tab of factors and levels for adsorption conditions in

D, refining technology

e
7K
FFEE A/mL BRI pH B WREHRE C/ BV + h !
1 100 5 4
2 110 7 3
3 120 9 2
2.5.2 PEBLAAMFIEACIRE 1238 8 RIFE KT, #£42.4.27 15

TNHRAE, X Do, R BT R A AT IE AR, ¢ A
VB2 0,65 mg ¢ mL !, IR IR B LE 999% L E,
255
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T LS AT IS, 28 R i A A0 A 5 ] 4 A e I 5 o %
50 73, VLM 80% 24 50 43, b [ 4 B % B 20% 2 50
Ire BTN, B R A KRBT WE MW, 456 % 8
Vel 41 M A, B, C,, W1 40% LEECpH 9), LL 2BV » h™' i
Yol o

RS D MEH TL P RBMAHEREZAFL

Tab 8 Tab of factors and levels for elution conditions in D,

refining technology

= A%
VLA SR A/%  VEMGH) pH B Peflidii® ¢/ BV « h ™!
1 20 5 4
2 30 7 3
3 40 9 2

2.6 BRI

FRARTE I D a0, B Do, W B 45 A RTGE JBE 4 14 43 50l HEA T 56
TER G, 45 S 34 W B 253531 k) 83.38% (RSD =1. 94,1 =4)
Fi188.57% (RSD =1.30,n=4), FILEME K 89.28% (RSD =
2.54,n =4) 11 87.21% CRSD = 1.72,n =4) , i k¥ J5 &[54
A A B 14, 48% (RSD =3.09, n =4) F1 20. 18%
(RSD =2. 97, n =4, 4 5l 5 F J5t 1A 0000 [ 40 2 I 5 o
(8.49% 1 8.71% ) .
3 itie
3.1 ARSEE A RR W, AL S IK D o 8% Dy, Kl T 250 e
PEARIR AT, S5 BT 0k M A R S S I — 2 s AR H N,
14 ST 350 R B 6 RSP 35 B T 2 AH ZE AN K AR Do, K T 2 il
o ] ) 2 I e e A LE D o, K L 24T, X
PEIRMAERT AR D 10, 75 T B R 050 25 1) [ 1T, b R B A%
BORIIARJTL, 1T Dyoq J8 T AR R FUB AR S 7 W B b 4 2 2
B [ B, SR AR A2 A5 /I F 2% TR B 01 A B A, 22 3 i S
KH 40% CEEVE IS, D, FE B AE B2 K 11 F% 5 8 M 4

%, IS5 Do, K R (1 3 85 505 % 2 B g, DA e
TR D o 5 T S

3.2 ZEAWRMEK R, KL 0.65 mg + mL ' I HLER
TR EREBAE D oy F Do, B IEAT 1 (K MU 240 5 A
8BV Il 10BV, ff LI #% 80,90, 100 mL A D, =4 EFER K
7,348 100,110,120 mLA D, =4 EFERIKF . MifESh A&
VeI sz, 5T 10% ~ 100% LEERIPLIERE )1, 45 &k 1
BB R BT TE Do, A Do, #4325 B, #E 20% , 30%
40% LTEVE LI 2 35 T A e de s, T RLIE B 20% 5 30% F
40% VE R Pl £ BER PE = AN K

S 30Hk

[1] CHU X L,LIAO W Y,LOU L Y, et al. The studies on pharmaco-
logical effects of Herba Euphorbiae humifusae[ J]. Lishizhen Med
Mater Med Res( I35 [H < [F 24,2001, 12(3) : 193-194.

[2] CAO R Z,ZHANG G W,XUE Y, et al. Effects of Herba Euphor-
biae humifusae extracts on CAT and GSH-PX in blood of mice
[J]. Lishizhen Med Mater Med ResC I 3 [ £ €] 2§), 2002, 13
(12):724-725.

[3] ABUDUREYIMU, ABUDUAINI, HAMULATI, et al. Studies on
scavenge of hydroxyl redical and protection of DNA damage by 5
different uighur medicinal herbs [ J]. Chin Tradit Herb Drugs
(h2),2001,32(3):236-238.

[4] ZHANG J X,LI J,CHENG G H. Study on Enrichment Process of
Total Flavonoids from Euphorbia humifusa with Macroporous Resin
[J]. J Chin Med Mater( F2444),2002,25(2):123-125.

[5] QIN M G,SHU W. Content determination of total flavonoids from
Rosa roxburghii f. normalis[ J]. Chin Tradit Herb Drugs( H %
#7),1999,30(2):106-107.

ek H #1:2006-12-15



	F1: 


