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Abstract: To study the purification technology of total flavonoids from Fissistigma oldhamii by macroporous adsorptive
resins and evaluate its antidepression activity. The adsorption and desorption capacity of 5 resins ( AB-8, HPD-600,
HPD-826,X-5 and D4006) for total flavonoids was investigated to select the optimal macroporous resin. The adsorption
characters and the influencing factors of the selected macroporous resin were also investigated to optimize the purification
technology. The classical animal models of depression including the forced swimming of the mouse, tail suspension and
open-field test were applied to evaluate the antidepressant-like effect of total flavonoids from F. oldhamii. The results
demonstrated that AB-8 macroporous resin had the best property for the purification of total flavonoids. The optimized
conditions were as follows:the flow rate was set at 1.0 mL/min, the elution reagent used was 50% ethanol ,and the vol-
ume of elution was 8 BV. Under the optimized purification conditions , the content of total flavonoids was 57.3% . The re-
sult showed that administration at 100 mg/kg significantly reduced immobility time in TST (being P <0.01,P <0.05,
respectively) ,and in FST (being P <0.01,P <0. 05, respectively) ,but did not cause significant changes in crossing
numbers compared to the vehicle group. AB-8 macroporous resin was suitable to refine total flavonoids from F. oldhamii.
Total flavonoids from F. oldhamii showed a clear antidepression activity in different animal models of depression.
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[ F. oldhamii (Hemsl. ) Merr. |, 2T Xf B85 (26 5
=98% ,HPLC It :080-9303 ) , r [&] 24 fty A= Wy il i
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Table 1  Results of dynamic adsorption quantity, adsorption-desorption and content with different resins
i e 6 L
*XJHFI o AB-8 X-5 D4006 HPD-826 HPD-600

Resin type

% [t 5 Adsorption quantity ( mg/mlL) 19.43 9.01 10. 14 13.92 8.55

% [t -f# 4718 Adsorption-desorption rate (% ) 79.81 66.44 71.03 68.50 69.33

g Content (% ) 47.94 37.05 43.17 32.34 36.98

P T 2 o o R R - AT % B T M, AB-8
RUR I B 0 L T FLA AR AR , i AB-8 7 K ALK
FRFARE I A R VR A o ¥ R i ik T2 A o
3.2 AB-8 BUKFLIEMBIAE L4k TEZ AL
3.2.1 R &ARRAL
3.2.1.1 WM 5%

XoF b AR JTCRE A 174 1 B U8 . 1m0 AT 75 579) 28 G e
WA, 5% B N AGRE 7S 4RI, B0 O LR 2 ik A

VRIS FREWRE, 409058 5 AB-8 1AL BHAR A (bet
JEPARFR 20 mL) , MERFHR 3 1. 0 mL/min, BEAT 3 250
BF o HCL-Mg SR i I 370 98, S 7 2 1 A B PR I
e ik PR O DR T B AR R R R
ZEB ARG Ve BR 2%, 50% L BEvk i = o (o, s
50% L BFUEA IR, [R5, Dol Ik 08, R, 0l

I RE PR S B, I SRR R 4
RUFE2,
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Table 2 Effect of adsorption concentration on adsorption-desorption rate and content of total flavonoids from F. oldhamai

1% [ i
Adsorption cﬁilﬁfrﬁun (g/mL) 0.5 1.0 I3 2.0
% B} 48 Adsorption quantity ( mg/mlL) 20.01 20.97 19.82 19.70
% it -f## #7188 Adsorption-desorption rate (% ) 70.11 75.86 71.58 70. 89
£ Content (% ) 36.08 39.91 35.66 33.93

A BT, BRI O 1.0 g 254/ mL

IR 5 ) R - A 3R 5 L T A v R
Lk LR IE Dy 1.0 g LE254F/ mL,
3.2.1.2 IRRFRIESE S

FEURPE N 1.0 g LE2544/mL BORE L BGE i AB-8
RIB A, 2300 2L 1.0.2.0 3.0 mL/min (847
AWM I HCL-Mg Sz 7 M0 38 3, 145 B 4

TR D & | o o S (R S = i R A Y]
MR o R DR A P 2 U K K BEBR 2%, 50% £
MRZETC . Wt 50% LB I, TSGR 51, I
TR PR B S0% L BEUE I aE B, 0 ) 0 5E
Ji 0 e e i, AR - AT R AR LR
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Table 3  Effect of adsorption velocity on adsorption-desorption rate and content of total flavonoids from F. oldhamii

A s 3

Adsorption velocity (mL/min) 1.0 2.0 3.0
Bt Adsorption quantity (mg/ml.) 18.01 12.53 10.09
M- % Adsorption-desorption rate (% ) 79.14 78.99 75.06
St Content (% ) 43.08 40.64 39.07

23 AN, WA 1.0 mL/min B}, o 25 i
S TS g = 1 1R7 (L B &% Svir = Y = 78
M EE 8 1.0 mL/min,
3.2.1.3 WRIRARE 55

TEPRARA BAR (2.0 em) (3854 3 MR, JHAE AB-8
RURE AR R RAR = L il 155127 129, HUfk
FER 1.0 g A 2580/ mL (4 RE & WG S W s A, 54T

SIS I HCI-Mg S W i) 3t v, 7 B I 5
T E D S | o o = S (R S ot =i R A Y )R
M R R R A P 2 TR K K BEBR 2%, 50% £ Bk
MRZETC . Wtk 50% LB i, IS 511, s
Tl PRE . B S0% LR M I i, 23 5 00 E
Jd 0 e e, TR B AT R AR LR
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Table 4  Effect of diameter height ratio of resin bed on adsorption-desorption rate and content of total flavonoids from F. oldhamii

Wl R L

Diameter height ratio of resin bed 13 17 19
M B 48 Adsorption quantity ( mg/mlL) 18.01 18.13 18.67
% it -f# #7188 Adsorption-desorption rate (% ) 86.72 86.94 76.09
i Content (% ) 44.54 46.07 38.90

i BRI B RAS R Lo 125 F 127 BFAY
AR BT AR AL T 12O 035 BRI B A
B, 10 7 (35 AR R - BT A LE 10 S B0y, iR
SEARRIE R 1:7
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2 b IR T SE BT A0 JBORE A HOE 5 AB-8
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min, PEATEHASWER , L 1 R 10 mL e —fy, 30k
8220 fiy, BEO L C—5E MR, HCL-Mg FE @350 E
SRR . DURE Oy SRR R 3 A
i, 5 EARAR (L) AR il sk .
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Bl 1 AB-8 KFLBAE 4L INER K 2 B it s ot 2k

Fig. 1 Leak curve of total flavonoids from F. oldhamii with
AB-8 resins
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Table 5 Effect of different mixed solvent on adsorption-desorption rate and content of total flavonoids from F. oldhamit

LB 57

Adsorption-desorption rates (% )

S
Total flavonoid content (% )

R i 71
Mixed solvent

Z&187K Distilled water 44.17 81.05
5% 1% 5% Fthanol 46.24 83.17
10% <. 10% Ethanol ) 41.09 79.03

RO BRBAFFAN A A S E BN - AT 0 & R0

Table 6 Effect of mixed solvent multiple on adsorption-desorption rate and content of total flavonoids from F. oldhamii

FRZ= v A K
Mixed solvent multiple

SRR
Total flavonoid content (% )

BRI T

Adsorption- desorption rate (% )

5 43.01
7 50.93
9 47.15

81.04
88.07

79.09

HI2% 6 AT, 7 £5 5% CBERR T, Vel i
AR 5 MR - A 3 e e, DR LM Bk 2 5 P
AT A

3.2.3  ZRBLEAEAL
3.2.3.1 VemiFIEE

B9 1.0 g A= 2584/ mL B AR 550 mL,

iz U 11 e I B 2% 1 20 A7 30 25 W A, 10 2 o 5
BUR  BIEAE 5% 8% 7 BV i A7 2%, 1543 9 H
50% 2.1 70% .15 . 90% £, Tyt s 28 Jo £, , Ve i i
A 1.0 mL/min, 43 5 05CER VR IV, [T 5] ik
FEAJ8, D0 E BB o o, T - bR 4
W37,

®7T BEBRFIXRNEADERBM-FERENSERZM

Table 7  Effect of eluent on adsorption-desorption rate and content of total flavonoids from F. oldhamit

Ve SNy e Sl T TR R - A7 5
Eluent Total flavonoid content (% ) Adsorption-desorption rate (% )
50% £.1% 50% FEthanol 50.71 88.03
70% 1% 70% FEthanol 48.02 87.17
90% . 90% Ethanol 46.01 79.44

MR T B dla nl A, 1 50% SREGEBGIE, BEREY)  ordilidad 3 AR AB-8 BUAR IR, 4% C 6 i (Y LT K B

R R 5 AR R T - AT 23R e e, SR A R I R Ry
50% £,
3.2.3.2 YR EEE

BUREER 1.0 g 42541/ mL 19 FEEW 550 mL,

TREANFERNE SR )5 ] 50% 2Tk i 28 G £5, 36 i Vi
BRI 1.0.2.0.3.0 mL/min, Y£E 50% 2. FEE
JBRAR, Tl AT 70 , il e, R R, 00 R S
TN - b3, SRR 8,

8 DLBRIAEN AR A S B AR R B - AT 2 A0 & B0

Table 8 Effect of elution velocity on adsorption-desorption rate and content of total flavonoids from F. oldhamii

VBT
Total flavonoid content (% )

BT O - T
Adsorption-desorption (% )

VAL RTRE S
Elution velocity ( mL/min)
1.0 51.29
2.0 46.07

3.0 44.03

91.03
87.81

91.14
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8 IR R AT, 42 © W o A 182 B 5% 2% AR 0 M 4% A1 4%
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Fig.2  Elution curve of total flavonoids from F. oldhamii

with AB-8 resin

P 6 5 R £ nT 20, 24 FH 50% 2 BE P 120 mL
A, B B R AR R M e 4, DRI A VR B A B Oy 120
mL,

3.3 IZWIEKE

JIVHRE A 6 ¥ ) e A 4l A T2 - R ) bR R
WeRE R 1.0 g A28 /mL, AL # A 1.0 mL/min,
W IRAR T Lo 127, fe K R 550 mL, [BRZ%%
KR 5% LW BRAE A &8 140 mL (7 BV) ¥k
BRI R 50% LBE, MG 1.0 mL/min, P35
f&F R 160 mL (8 BV) ,UL4E 50% £ BB, R
VT W T A TR S, 4% IR T A4
il 5 3 HERE S A5 R I 9,

RO IHERMEAREMSENELER

Table 9  Results of total flavonoids content in three batches
samples (% ;n = 3)
R
o T
(LIS Total flavonoids RSD (%)
Batch
content (% )
1 57.79
2 56.98 0.75
3 57.13

3.4 REEABEFAINERE LR
3.4.1 st RIEREFHKAT AW ZA

12 10 45 5477 00, BEME 25 45 8 00005 1T 138 UG
B KT 50 mg/kg 724 24540 A B 0 4 /1 L
BB Z RSN,

£ 10 REABBER/NRIBEHKITHHEM( X £9)

Table 10 Effect of total flavonoids from F. oldhamii on the duration of immobility in the forced swimming test ( X +9)

2051 A H) R A E]
Group Animal number Immobility time (s)
X} R4 Control 12 137.19 =+ 47.13
PRI TT e#E (5 mg/kg) Fluoexetine 5 mg/kg 12 93.08 =+ 32.81*
JAFERR 1(50 mg/kg) Total flavonoids 1 (50 mg/kg) 12 84.10 = 27.10"
SR 2 (100 mg/kg) Total flavonoids 2 (100 mg/kg) 12 103.47 + 66.11
ST 3 (150 mg/kg) Total flavonoids 3 (150 mg/kg) 12 110.03 + 55.19

T SRR L, © P <0.05," " P <0.01,
Note ; Compare with control, * P < 0.05, " *P < 0.01.

3.4.2 JRNEEARZFEASS ) R & RATH 6
FE 11 g5 5] 0L, BHPE 25 R R o Pa 7T L JINAE K

BB 50,100 mg/kg 2 5 4 25 21 # fiE W] L 4
FE R/ N RIS

F11 NEARSWNRERITHHSZM( X £9)

Table 11  Effect of total flavonoids from F. oldhamii on the duration of immobility in tail suspension test ( X + S)
25 YRR R A (a]
Group Animal number Immobility time (s)
12 Control 12 129.60 + 45.90
IEER VT % (5 me/kg) Fluoexetine 5 mg/kg 12 91.80 + 21.40~
A 1(50 mg/kg) Total flavonoids 1 (50 mg/kg) 12 73.70 + 24.90* *
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S PR 2 (100 mg/kg) Total flavonoids 2 (100 mg/kg) 12 91.46 + 29.50 =
JELFETR 3 (150 mg/kg) Total flavonoids 3 (150 mg/kg) 12 97.70 = 31.80

C!

W SR e, P<0.05, 7" P<0.01,
Note : Compare with control, * P < 0.05, " * P < 0.01.

3.4.3 NHAEFHE DR B LEHIT AW Y
3R 12 SR AT L, A5 2 25 20/ NRU A s 301
HL PR BRI 2 B 2 A AT 35 22 5%, S B A

I 0 L P 0 TR AR S S T 35 A P S g e A 2%
ol

£12 NEALRBMRTNREEENTHHSM( X £9)

Table 12 Effect of total flavonoids from F. oldhamii on movement distance of mice in the open-field test ( X =+ S)

2051
Group

XF BB ZH Control
ILER VT % (5 me/kg) Fluoexetine 5 mg/ kg
S FE R 1(50 mg/kg) Total flavonoids 1 (50 mg/kg)

JELFETR 2 (100 mg/kg) Total flavonoids 2 (100 mg/kg)

JEEHEH 3 (150 mg/kg) Total flavonoids 3 (150 mg/kg)

EIE7E (@A B
Animal number Movement distance (cm)
12 144 + 28
12 136 + 32
12 124 + 33
12 124 + 31
12 130 + 30

4 WS

AR S G 7 JINER A B TR R 07 26 Ak T 25 A AR )
PERE L, % 5 i RALI BR 24T T X Lk 8, b LA
AB-8 RIS 4l fb SR e A FRAR . VAR A B B 11
AL T2 2581 90% 20 B4R BUH , U [ g
VAR ZE TR, BR B N 24k 10 A% LK 7S A
B B 1.0 g A= 24/ mL 5 ERER, 2= 2 4k
PRAF AB-8 FUSFLIL B B IR (R L 1:7) , 2
P 1.0 mL/min, F7A 5 15 )40 R BF S , #4650 IR
FH 7 BV 5% LEE:Z%, 75 8 BV 50% ZEEHENE, Bk
JBEE 1.0 mL/min, Y4 50% 2 BEBEL I , B0
U T, R AR BB, & alifb s, b
SR ) 2l = B 57.3% o F Tl UL, AB-8 K
FLIZ BRFR B A2 TR A R 98 i B e f 4 AR 35, %o AR
R A 2 v %) R B R A R 1 i 3 T R TR
MIAEAEITSE o ST R BT 5, It ARSI, fi
Al A TIVER A BB, 1o SO R, R JNER AR i T & A
FHER AR 8

AT 5T R FH 28 UAR sl WA AN R /D B
SER T YUK S G T JINBR A BB I ) BT AR T 1 . 45
SRR, PHE 25 3 R R V0 VT I 4% L JINAR AR L E T 50
mg/ kg F 845 25 4114 HE I G 40 /)N R a0 Vi kR B
RS, 454254/ A iz sh g il S
BEA X6 BN 28 1 2 (R 8 25 5%, $m TIVBR AR A
B ELA I (T IARVE FH . AR SE 86 Th AR A

AL (100 150 mg/kg) LR 25 A A &2, AT
REE R 25 25500 3 0, 25V AT HE A3 B 28 311
o HRTA &R A B Wl BT RS Pk A L 52
IR DUARGE , AT 45 AR S ot — 25 B R 2 Ak
B BIBTIERBILE] | LR K J 3 45 K KA Y e
RARFEUA R B T8 A S

S 30k
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