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Abstract: The optimal ethanol reflux extraction conditions of total flavonoids from Lycopodii herba were studied. In order

to increase the extraction yield of total flavonoids, the ethanol reflux extraction conditions of total flavonoids from

Lycopodii herba was optimized by orthogonal test I, (3*) based on the single-factor tests. Meanwhile, the antioxidant

activity of total flavonoids from Lycopodii herba was evaluated by means of the scavenging capacity of the hydroxyl free

radical and the DPPH free radical. The results showed that the optimum extraction parameters were 75% of the volume

fraction of ethanol,60 : 1 mL/g of liquid material ratio, 150 minutes of extraction time,80°C of extraction temperature,

and under these conditions, the average extraction rate of total flavonoids was 1. 82%. When the concentration of total
flavonoids was 0.014 0 mg/mL, the scavenging rates of total flavonoids on ¢ OH and DPPH ¢ were 72.65% and
93. 02% , respectively, which implied that the total flavonoids had good ability to scavenge * OH and DPPH - .

Keywords : Lycopodii herba ;total flavonoids;extraction process;antioxidant properties
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UV-2401 2566 E T (H AR S BA R , SENCO
R100 Jige7& & #5 (LG B AR A BR A FD , SHA-C K
BERR G 2 LA SRR, TP-300 #8 / J 1R
AR ALE RIS FHBEARE RA R, HI221 XRE
MEAL CERFI PG, 8 R (¢ 1.5 X H 40 cm),
BP211D HiFKY-(Sartorius) ,

FT (R E A ] i K8 BT, 45 100080-200707)
AB-8 RFL# Ag (K H: 68 K 40 4k T8 58 Bir) , HZ841,
HPD600 FFLAAE (I 1 BE Rl 24 28 41 A FRA H]) , D101
KA AR (R 61k TA 7D , BBk A g (Jb o R 38
FREARATRD , RE i o trat.

L2 Rk

L2.1 BEEMEARB S & %R b e 15
TEMITE 500 g, 3R 60 % £ BE#E 75 2 B 2 Yk CRE L
1330 g/mL), 8K 30 min, & IFRBOK, B0, B EIE ]
Yol VIR 45 5 45 R 208 VL » ST R AB8 7K s TR AL R o T 9 YR B Y
JERHE 2

L2.2 FEACMIZE SRR & B E s BEREST
B & 20. 0 mg, i 60 % 2,8 5E ¥ 2 100 mL(0. 20 g/L),
PSR, A3 BB T AR ERR 0.5.1. 0.2. 0.3.0,4. 0,
5.0mL, & 10 mL & & M+, m 5% NaNO, ¥ W
0.3 mL, %% 24), # & 6 min; Il A 10% ALNOy); I
0.3 mL,#%45), H & 6 min; B J5 M A 4% NaOH % )
4.0 mL, ff 60% Z. B B = 20, #%4), 8+ B 15 min, 78
501 nm A0 R EL R (B . AW GBE A AR B, DA HR
(g/ L) kA b, A8 8ot B )5 5 2 : y=11. 5032+-0. 020 6,
R*=0. 998 3(Z& LT 0.01~0.10 g/L), ¥ %5 BE A XF
FRUEDR 22 (RSD) 7 0. 2% (n=5) , FEE M RSD 2k 0. 45%,
BRI E 97 38 [ R g 99. 04%6,RSD fy 2.79% . J5
LR R R XA R E , R AE I & B
TEAINAE S B T 75 B vk A A

123 EmARBUBEKWE 455 BB T br R
L0 mL FEMERES 1.0 mL, B 10 mL ZAEHT, %
NaNO,-Al(NO, ), -NaOH £ it 4 {5, 1 1 €5, 76 I £ 400~
600 nm HE WK, B BRI K .

L2.4 WHEPALIE SHRERESF M. WIEH
95% LB 24 h, FIZK U6 B 30 H R VB T8 O 1k, DL 2R
WKBEETLZBEW ., B 5% HCL whyks e 31291 4 h,

INZEIBKYEZE pH H 9, BN 496 NaOH whyess g , 1231
4 h, FZEW/K i UE R pH ik, &,

12,5 MR BRI A 3R g SR I RE R T
B=(C,—COV./WD) , W HR(%)=(C,—C)/C X
100(2) , TR (Y0) =C,V4/(Co —C.) V. X100(3), j&
BELEE (%) = (CXV X TR /M X 100(4) , 2,
Co RANVIIHREE (g/ L), C. R/ J5 ¥k BE (g/ L), V. 3R
TR FFBAR AR (L) , Cy Y B0 VR MR B (/L) , Va Y J VR 1
(L), W g & (2),C gifkf5 FYRKE .,V difkf5
AR (mD) M TYRER (mg), M E&EHTF
1.2.6 RIAEFSHIE MEFFRER S 4 B HELT MR AR
1g,, BF 100 mL IR OHEIEHH, IAVREE 1.72 g/L
BAEMIIE BB Rr AL 25 mL,25°CF , B FHEIKN
(180 r/min) ¥R 24 h f5 BUH U8 , I 5 VAV 0 A A 2T
B8 3 (D 2T B i 10 R I B . o I ) AR
HE FAZEIB K wh PR UK 5 . A 60% Z. B 40 mL,25°C 7k
R 24 h,#E 2 h U8 W UEMOR B L # (2) iHE
VLR, A ERFRE 1 g WisbBE4TAY AB-8 5 D101
W BE, B F 100 mL #EJE M 5, % hn 25 mL 7§ 44k &
(1.72 g/1),25°C FHE#2 (180 r/min) 12 h,EM 1 h i 1
YRV TR R BT 1 B i DA B SR R FE b, 22 11 W B 3
T ML, B RS 2Rt . BRI pH %52
SrHIFREL 1 g AB-8 # iR E T 6 1~ 100 mL [ HLZERE M4
WA pH R 2.2.3.2.4.2.5.2.6. 2.7. 0 ) 25 mL
AL TR A5 4 AL W, 25°C BB ¥ 4 h, £ W% R4S
3R E HIE WA pH BN S B S & .

L2.7 AB84rEaifb ¥ AEMIE B T AR b
T 5% R PRI AB-8 B 20 g, %8 A (9 1. 5XH
40 cm) B R b o — 8 R BE I BB WAL 3 R 1 4
B AAALL 0.5.1.0.1.5.2.0.2. 5 mL/min f) % 3% 38 13
EHTAE WO T H YRR I L T v B 4 =X 2 TSR IR A
R, PREREEE R L, 5500 R E R 12,42,
6.21.3.13.1.57,0.70 g/L (pH 4.2) i 1% 4 1k %, LA
1.0 mL/minfi i FRE, O KIHE B HE KR,
FERHE BORE 3.13 g/L (pH 4. 2) ST AB-8
RUBEAR 20 g, LA 1. 0 mL/min i3 #EAT S AW, Wi
WAER 10 mL g BN s lie e , S AR 30 103, INEE WE
Dy S BT B B R A I, DL B AR, B
TR AR g o Ak A 4 il it U AT k. R MBESR) & B AR
8 5% U IR ARG 51 AR, FAZR IR K Ve 244
LK ZE 10 BV B, 2B -molish Jz 57 5 BA 1 » 8 k
10 BV Z 18 7K B 2%, #4351 A 30%6.50%.60%6.70% .
80 %0 ) BT » 4% (3) A B B P i &, (O 5
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GEPEE ., VR 5 5% B A B BR A2 I IR b, A
70% Z B4y BILA 1. 0.2, 0,4. 0,6. 0,8. 0 mL/min ¥ i 3
o EATAEFEF TR, WO ER R, LA R RN B AR AR
VER I PR 5% - LA A R 454 W B Bk 2% B 706 2
B LA2. 0 mlL/ minff) It 3 647 B8 B, 43053 WO 4R 6 JE VL » 0
EREM SR, DB SR AN, SR &N
BEARbR , B BRI R &
2 BREHW
2.1 BARWBFEKHEE

FH I 1 AT, 7= T 7E 501 nm AbAG S KR, B A 7E
495 nm LA AR, B T B TEMITE B B R AR e ) =
EEBZE A5 X A S B A — 5, R RS

L

o == WEAEHITEIR B Extract of Salix caprea L.flower
L — A T bRiffh Standard of rutin

o
o

o
~

o
o

W% Absorbance

500 550 600
I Wavelength/nm

B 1 AT G4 &g A EE
Fig.1 The UV-visible scanning maps of rutin and

400 450

Salix caprea L. extracts

AL B B AR 22/NTF 0. 002, B(7E 501 nm I K A0 H
JEEEEN

2.2 FRASRAHAL:

2.2.1 WHRTHE N [RIZEAUA AE R R ORI 1,
W B 3% 2R 43 51 A AB-8>> B ik Jiie > D101 > HZ841 >
HPD600 , {H DA i W 2 7] LU H , 5% Ik e W0 s A % 2 e
i, AB-8 5 D101 HA R 4TI scR .

2.2.2 ABS8 5 D101 #A5W K 3h 1 0etE RIER 1
V0755 £ I o 3R A 0 23R 235 SR T A, DA Hp g ) Al AL B T
WITEBE TR LT 1) 2 R R  BEAT 3h 12458, A
2 AT, AB-8 BB 7E 4 h J5 B R B W T %%, I
D101 #AR7E 4 h J5 WM b A s, BiERM,
AB-8 I} i J& T bR % B - AU AR HL AB-8 I B 3R A
FECRERE T D101 BEBR , Bk B AB-8 4 fig 4l £k 2 7L 40
TERIY) .

2.2.3 BEAEWIAERRSEIL TR pH (B X IR B4 FE (4 52 e
FAREWE pH (R 2. 2.3. 2.4. 2.5, 2.6. 2.7. 0 B, B AEMIAE
Xof . B % BfE R 4> B A 68.56%6.69.63% . 71.21%
67.91%.64.32%.58.07%, K& pH (BRI, i 5 HH %
B SR W K, X T BB T BB AR TR Al b T 2 S5 R
L IERRMEAAE T 2 Loy T W8 AR TR, iR VD PR
YRR, 8 1 T B8 B T S TR A T B AT b, R R B TR
pH {E Ky 4. 2 Bt K AR IR B 2514

x1 AE B SR IS IR S B TR B AR IR 14 B
Table 1 Adsorption and desorption properties and physical properties of different types of macroporous resin
W ARZE - FRILE AR LR ff Bt T b fie it Ve
The type of Polari Average pore size Range of particle size Saturated adsorption capacity =~ Adsorption efficiency Desorption capability =~ Desorption efficiency
olarit;
resin v /nm /mam /(mg+ g~1) /% /(mg+g™1) /%
HPD600 e 85.0 0.3~1.20 24.58 57. 30 17.82 74. 54
HZ841 E[=53:3 90. 0 0.3~1.20 26. 57 61.93 23.56 81.16
Dio1 E[=53:3 25.0~28.0 0.3~1.25 30. 07 70. 10 27. 84 90. 42
AB-8 EEY S 13.5 0.3~1.25 31.22 72.77 30. 00 97.53
T EED 3o X 0.3~1.25 30. 81 71.83 11.70 39. 39
2.3 ABS8 sy AL EAENIE SO T 205
; » 2.3.1 FAEGRE R RN MR B
2 70
» 4 0.5.1.0,1.5.2.0.,2. 5 mL/min i}, EEMIZE X i
ﬁm ol TR % B 3R 43 3 S 75. 90 %, 74. 55%,72. 43%, 66. 57 % .
=2 s 61,5096, FHTICAT 0, X4 0P 07030 7 D8 A o i 0
% 50 ) 25 TR 2 W 3 20 5 3K P BB T AR R R, B
45 C e, FEMARIE S W ZEW AR Bl B Wi, e B A,
o2 4680 W BSR4 {8 0.5 ml/min 5 1.0 mL/min |- £
I}18) Time/h

B 2 ABS8 #1 D101 FaZs IR B gh £
Fig. 2 Static absorption curves of AB-8 and D101
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7 12.42.6.21.3.13,1.57.,0. 70 g/L (pH 4. 2) , ML
X B W B W B R 43 B R 65.70%,69.97% ., 73. 75% .
70.40%.68. 52 % ; B b A e S T3 A, o Al AL VUK
FERE K TV LA 33 BEL A » AN T A0 VR R R A o
TR B AR, W 5 W R TE AR Al b, e 3. 13 g/L
e FREVREE

2.3.3 HMEMBEKBRMERE XNHIRMEEE, Tk
R R B8 B4 38 431 FEIARS B %) IO B 280 5R  — M it e 2 o B
WREERY 1/10 B, W FRIRSCR 34T, W B G151 AR B
AR ARG . BE 3 AT H, W46 Wy B B SOR AT
Wrraifbik EAEE D 110 mL JF i % A B B WU , i i
WRE EFERE R 20 g, SR BB IEMAEW IR LR R
5.5 mlL/g,

25+
20
1.5
1.0
05F

0 50 100 150 200 250 300
FBLEHARR

Cumulative sample volume/mL

R =
Concentration of flavonoids/(g-L™")

B3 ABS ShASURHH R

Fig. 3 Dynamic adsorption curve of AB-8
2.3.4 VBN CEAREORLE  hIE 4 TRLEEE
PR BE FA 48 O, B AR A 3 T A R R B 2 3, 2 2
BV L TOO0RT , A W 45 5 B 40 BE 3k 2 I K 1E . H 2
Pk B 2 52 3 RN Y JBU VR P AR AR R Z B3 22, B 4
FERRAR , R BCR BB Z 055 . BB CBRVR B 7006
YE RGBT o

—=— gl R Desorption rate
—o— 4 Purity of total flavonoids

o
S
1

©
(=]
T

(e
Desorption rate/%
(o) ~
[=} S
(98]
wn
alips
Purity of total flavonoids/%

W
(=3

3.0 4IO SIO 6IO 7.0 8.0
ZIEH B Concentration of ethanol/%
4 ZEREBRESGEXR
Fig. 4 Alcohol concentration with desorption rate,
purity relationship
2.3.5  VRBIHURXRBORIGFEN 700 2 BELR B H
4 1.0.2.0.,4.0.6.0.8.0 mL/min A, L35 5 % 1 3R 4051

g 78.48%.79. 63% . 74.72%,69. 55% . 62.49%, i B
Wit 5 Y5 150551 . 1 R A R R BRI 3k 2 R g E L R
FRR IR T 5 B 2 3 K, W JBE 5410548 K 38 3 o ot A
JIE I 5 R ) B R 2 5 3 LR AR A0, B0t YO O 3
BN AR R S BOE AV B R A R AR R, A 7
JEIIE R , S PR TR B %K 2. 0 mL/min,

2.3.6 YEBFIHE BB S AL RS HES 2 BV
A, VR VR P B A R, RN & 6 BV B, H
HE S AR 141 mg, BT A T2 A, i A
6 BV 1) 70% Z. B AT A FEA YRR 56 42

100
80
60

40 |

20

MEBSE
Concentration of flavonoids/mg

0

0 1 2 3 456 7 8 9
FHERAAR BV/mL
5 AB-8 HIBhAS R i 2%
Fig. 5 Dynamic desorption curve of AB-8

2.4 ABS8 4ift T Ak

RAEEE T2 A4 R E R T2
M AR pH (R 4.2, EREFRBWE A 3.13 g/L,
BRI AR 5.5 mL/g, BRI 1. 0 mL/min, f&K¥K
F 10 BV 7K ¥EME .6 BV 70% Z BEBE , BEAT 5 P47
5 UERBROIR AR B T R E . # (O 2 2 THE AR B TR
B S5 B 4340, 5 SR B B R A B 43 ) R 52. 18%6.52. 57 %
51.31%6.52.07%.51. 82% , 45 R £ W, 78 LR T2 %14
T AB-8 4t lig Xt 5 AE M A8 s TR A I Bl Ak sk R 4, HL
MBI AERE.
3 iFig

IR XTR MO 3R K L R 45 O vk 2R AT
HE%, RN A B 7 AR 8 A AL BB S o I 2 B
TEAINTE B AR I . SR FH LA LI B9 B A 40 8 25k e
P EACHIAE BT T T T2 b o i Jr v, 8 3
BT W B -5 AR 6 LA T 5 FOR [RIAM B X B AR A
T Y O BRSO o 22 LR o B foge 2 2 6 e M R B F 5
HW M 3h Sy 2t fe , S5 R B, AB-8 K AL I 3 A8 BE 52
IR DR RSP, LK B A PR
WRRET H e, RIEISHMHUER AR EET
A IR T e D W R B L P A A vt
SR ERSEEE R, AR T efE itk T2

ARIRT LG T A S5 A% B AR AR R X B T A
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T UV TROR BE 38 K, 25 5 T B0 A 935 %o 25 I ) T
B AR5 SR 557 o (S AT 40 I R B B IS R B . T AR VMR
JE RS, BE T4 B 78 43 I B B A6 A0 26 B B T L (R
[ s S B0 R ARG L 7 — B W N, B R R
RF AL B, DT 5 500 B AR AR 3R 2 0t S 3K
W RN B B AE M B ARV EE . B ER T XA
WITE H A 5 R AT AR, A B T eh 4l L AT (4. 60 &
0.27) %R B F (51. 9940. 47) %, % 7 e Re A AR &
B AEWIAE ST & &, it — 2 I R AL AE 25 3 AE
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Purification of Total Flavonoids From the Flowers of Salix caprea L. by
the Macroporous Adsorption Resin

FANG He,SONG Wangdi,CHEN Wen
(College of Pharmacy,Shihezi University,Shihezi, Xinjiang 832000)

Abstract; Taking Salix caprea L. as material, the optimum technological parameters of the purification process of total
flavones from Salix caprea L. flowers with macroreticular resins was explored. The contents of total flavonoids were
determined by using UV-Vis spectrum. Five kinds of resins were examined by static test. Purification conditions were
investigated by using dynamic adsorption and desorption experiment. The results showed that AB-8 macroporus resin had
good adsorption and desorption properties for favonoids in Salix caprea flowers. The optimal refined conditions were as
follows : the velocity of sample solution 1. 0 mL/min and pH 4. 2,sample concentration of 3. 13 g/L,the loaded amount of
5.5 mlL/g,washing with distilled water 10 BV, then eluted with 6 BV of 70% ethanol at 2.0 mL/min. Under those
optimum conditions, the purity of total flavonoids and the recovery was up to 51.99%. AB-8 macroreticular absorptive
resin could effectively separate and purify total flavones from Salix caprea flowers,the purity coefficient thus was over
50% ,which was in line with the study of effective components of herbal medicine.

Keywords: Salix caprea flowers;macroporous resin;total flavonoids;purification technology
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