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Purification of total flavonoids from Valeriana jatamansi by macroporous adsorption
resin
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Abstract: Objective To establish a method of purification process for total flavonoids from Valeriana jatamansi. Methods To select
an optimum resin according to the adsorption rate and resolution rate from D-101, AB-8, HPD-600, and D-301, and study the factors
such as adsorption amount, pH value, elution speed, concentration of adsorption, solution proportion, concentration of hydrochloric
acid, concentration of ethanol, and amount of eluent, which could affect the adsorption and desorption behavior. Results The HPD
600 resin among four types of resins was found with the best separating efficiency. The best results of dynamic absorption were based
on the followings: sample concentration was 3.03 mg/mL, feed rate 1 mL/min, and sample capacity 24.24 mg/g. After eluted with 0.1
mol/L HCI of 10% ethanol and 5§ BV of 0.1 mol/L HCI of 80% ethanol. Conclusion HPD-600 resin could be used to purify the total
flavonoids of V. jatamansi, and he yield of total flavones was 39.01% and the purity was 55.25%.
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FEREHYI IR A Valeriana jatamansi Jones [1)T-15 R
R R (BRI 4>98%, fits 110721-
200512) ¢H B 2 A E BF S B e it
2 HESHR
2.1 ZhbrRRAEAbER

PR A 25 BRI F L 40~180 H i, LA 1 ¢
10 LE@I A A e Rl i Ag 2 v, HhaE, PRl TR
AN 40 CHAMTRBRTEFE T T8 1 h, &H.
2.2 EEREh B EERAK N R EE N E
221 bRAETAEMZRIHIE PRI B0 J
553 mg, & 50mL &, WREEMEIEIMRZIEL,
B145 0.110 6 mg/mL ¥ii. 2> WA EL LR 0.5,
1.0~ 1.5, 2.0~ 2.5mL &+ 10 mL &), nH
B UUHFEAESE, T 284 nm P AR w0
JEREAE o DA BE RN R BEAE I, il b 1
Y2k, 215105 FE ¥=0.035 X—0.006, =0.999 3,
R PEYE Il 5.53~27.65 ng/mL.

222 AR NE  FRIC10 g EBUIR AR

MRS RS R A, IO —E IR, %%,
PRy, MRHREL (250 W, 40kHz), 0705, HL
IR TR A R A LR AT, N 30 mL HU R
fift, DEZAEY), JEHOINPELE RS 50 mL, BPFY
FERE . ] mL BRI, NP E A 10
mL, LAHFEEAEASA, T 284 nm & WG .
P [TV 7 R T AT B 264 Hh S SR o 5 B0k
1.52%.

23 REGERRYSIE

PRIV AR R 100 g, MG R 60% LM,
Bt 6 h Ja B AR 3 Ik, BFK 30 min, JEIL, JE
VRO R 45 52 ToREE, 3 500 r/min 250, B LTE
RUA5 4224 0.1 g/mL $EHUHR
2.4 KFLOR MBS TR 2 B 75 I%

YR R B TRAL BRI () D-101. AB-8. HPD-600.
D-301 KFLWPHB AR 20 g, BEAMTRFA, 251
WY 0.1 g/mL WM 42 UK 20 mL, 38 A4,
AT BN o 4 LA 0o Ao 28 I 1) 2 25 8 i
R DL 1o SR 2 5 W B R W8 7 e 43
HPD-600 K FLA I XS W 75 Aok % ] 149 W e AR e M e
NEHE, BN EIE A .

2.5 HPD-600 X 74 B R BT & = KO Hs <E

251 fK ERERERFESE FRICHPD-600 TS5 g,
FEAE, MR A SR 100 mL (5 S 3EET 6.06
mg/mL) HATAZ I B, PHITAFIRE N 1 mL/min
AR, 5 mL WEE 1k, SOBEE 15 4y, 4w,
TS S T A, e RO REME . U AR
) 10~20 mL B, St s ih gk EA-2eg, dhpy
B PR BB B e MUt 25 mL B, itk gk
LA BEN, VWO KR EE . A
40 mL B, BT Lk SRR B, v S
FUEIR L5 2 Ja LR A A8k, Muk#sok b
FEEh 20 mL, BEI 2530 75 452> HOR AR B 7843
BEIS B4 I (R B AR B 25 54 24.24 mg/g. WL 1

R1 4FKILRMBIAEXT S BN MR . ARIR 2 FARIR R LLE

Table 1 Comparison on four kinds of resins about dynamic adsorption and desorption as well as desorption rates

ANEE R W Bt (mgrg 1) R A (mgrg ) FERR %%
D101 0.902 0.308 34.13
AB-8 0.974 0.620 63.72

HPD-600 0.697 0.686 98.39
D-301 0.722 0.657 90.97
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_ Table 3 Total flavonoids content of eluent under various
‘g 7 velocities
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§3 AR R/ (mLmin™")  WHEA(mgg ™) e B 24/ %
g
iff | 1 15.175 62.60
i ; S S 5 T 13 15 3 18.249 75.28
Y5 5 12.256 50.56
B 1 HPD-600 I JCTLIR BRI BS 3 gk & 5 H 7 60 3 25 R 7 8.264 34.09

B ih £
Fig.1 Dynamic adsorption curve of HPD-600 macroporous

resin in total flavonoids of V. jatamansi

2,52 24 pH {EXTERSR N BIREm FRE 3 43I
T HFE M K43 ¥ HPD-600 B IE 4% 5 g, & T 100 mL
AR o3 S U R UK 3 & 10 mL,
F R ER A1 0.1mol/L NaOH 75 pH 5. 9. 7, 734l
TN 3 B, BT 20 CHEEEKBA T, H6E
30 min #%3% 1 min, 60 {/min, 2 h J5HluE, 75UEM,
T RS SR T2, D E RO, T B B ) i
IR, RSN ZE, WK 2. g3 ER,
R R AR HPD-600 A4 At I o 3 i 288 i 43
(1) A MR B S R LT

%2 7[FE pH{EH) HPD-600 Xt A5 Xt 5 E R 4058 25 IR i = A0
R Bff ==

Table 2 Static adsorption and adsorption rate of HPD-600

macroporous resin in total flavonoids under

various pH values

pH fi W B (mg-g ) B3/ %
9 7.678 63.34
7 9.980 82.34
5 6.876 56.73

253 ARIGENT HPD-600 B A Bl b 25 B 1)
RO FREL 44 W SR 1 K 23 (1) HPD-600 B i %
5g, Zrl N 20 mL WK A SR IOH, F SRR
1. 3. 5. 7 mL/min X} HPD-600 & iz W5 i ik 75 =
O P . AR, e ROLRE, THE
WP AN B . R IR 3. SRS, AR
SRS, U R VR RS I T A R R D, R
HPD-600 4 JIFAZ 45 Wi B (14 e o Wil 4 2

254 FFEBUTREIREEN HPD-600 1A e W b
Wk AL IO ) 5 FREX S O R T K 23 ()
HPD-600 M JIE % 10 g MRyt H 0 sl i i vk i
94 12124 6.06+ 3.03. 1.52. 0.76 mg/mL $2H

W S0 mL, 437 EL 1 mL/min S8 EEE, SR 2)
AP o ACTIIA LI AR A o B RS, T
SRR R, AR 4. GRS, FEEIREEE N,
B _EFEBOTCEIR RGN, AR AR X AR A B S (K
MR B 75 B e B IR ol A S S BRI B DX Ta), i
H ERER UKL ISR, AT IS T B )
Et R Dl PSR ) LA EES= €T T S S e R YA
VRAEE, R S ORI D P, Wik
A BT 22T AE IR B CRE 0 T REREAR,  HLR
FIRPEIENG 5 I B T AR AR PR 2% I
g, DAY A ) H AR B R S R R, D
PEREFE EREBUE B CRIRE ) 3.03 mg/mL 24 H .
R4 EERRREX KFLAI AR T A #0E

Table 4 Adsorption of HPD-600 macroporous resin in total

flavonoids under various concentration of loading

sample
AR (mg'mL ) W B (mg-g )
0.76 2.967
1.52 6.022
3.03 12.286
6.06 12.129
12.12 9.175

2.6 HPD-600 X 7L B RE 0K =AY ZE

2.6.1  VEBOREC LT HPD-600 WG MRIAT A It 5%
Wi FREC 3 3 8B B ek 7 i 551 1) HPD-600 4 fi
(HUE & HPD-600 B IR FH — e f Wi ek A S R L
R EHIE) % 5 g, Al 80%LEE. 0.1
mol/LNaOH [¥] 80% £ #5#4+0.1 mol/L HCI ] 80%
CBERFM 60 mL ML, PEML 3 ¥k, #FK 20 mL. b
APV G &% PR% 1 min, 60 {X/min, 7#E 30 min
Javgid, AR, R4 ER S 50 mL, REK
02mL EAE 10 mL, MW, T+
VI TRIR S, PR, R 5. AR EIR
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Vel KN A 0.1 mol/L NaOH (1) 80% L >0.1
mol/L HCI ] 80% L >80% L. %£+F 0.1 mol/L
HCI 1] 80% LB A Bl ) R R bt

RS AR IR K LTS IR MY 0E
Table S Adsorption of HPD-600 macroporous resin in total

flavonoids under various eluates

SVt B il (mg-mL ™) eI /%

80% I 0.042 8 78.09

0.1 mol/L NaOH 0.045 2 93.86
80% L. JiEE

0.1 mol/L HC1 80% 0.058 6 92.72
LW

2.6.2 AN EEX B JERLBR M 25 H20 g EIK
Bt ek A 5 S i 1) HPD60O B 4 4y, 2ekE, 4331
1 80% £ (1 0.05. 0.10v 0.20. 0.4 mol/L HCI #¥
100 mL VEAVEBGIDERE . 70 SR e bR,
SEVEI T B B PRI, WK 6. SRR,
HCL R E ) 0.1 mol/L i, Pefie I Sk () s 3 1 i
EIRERL, HMUEFF 0.10 mol/L HC.

F6 FRBGKERBRTERTROSHEMSENESER
Table 6 Determination of total flavonoids of eluent under

various acid concentration

HCl/(mol-L™) Bt Amg-g ") [BERD
0.05 0.528 58.09
0.10 0.652 71.72
0.20 0.486 53.47
0.40 0.557 61.28

2,63  PEBFEAARUN I E  H20 g CALEEAS
FI (/) HPD-600 F4 Jlg AT, K525 X 3.03 mg/mL
WRA SR 20 mL #3% EFE, 2305 H 0.1 mol/L HCI
1) 10%- 20%- 30%- 40%-+ 50%- 60%- 70%- 80%-
90% LI DERGR, I EISN 100 mL, 4% 1.0
mL/min BEATYE . 53 ISCHEDEIR, R 2 I )
R, M L R R TR, AR IR 7.
Si R WO, Vel E A5 0.1 mol/L HCI 1
10% SEFARUENC R 2%, J5H 0.1 mol/L HCI 1) 80%
LALLM o

264 PEWAHENMHE WOLBELFHD
HPD-600 #1510 g HEAE, 73 Sl in N5 gk 2 s 26 i
FE Ry 3.03 mg/mL $FEHGE 20 mL, S,
1 0.1 mol/L HCI 1) 10% £ B eI bR 2%, H A Yk

F7 AEFFRSEGERFGER T RS EIRNN EL
Table 7 Determination of total flavonoids of eluent under

various alcohol concentration

0.1 mol/L HCI A

RS AT /mg BT/ %
10 1.209 1.99
20 2.065 3.41
30 12.980 21.42
40 25.487 42.06
50 7.102 11.72
60 4.368 7.21
70 3.981 6.57
80 1.109 1.83
90 0.092 0.15

B A v [ T ) AN P4 o, 5 0.1 mol/L HCl
(1) 80% LI MR VE I Pyt 9 e EaE o t, YAk
VR, 20 mL A28 1 AN, SRl 10 3. #45,
RS B, WE WO, WK 2. 45 EoR,
MR BIEE 5 Gy, YR B I O
1.56 mg, WHOAK MEPEBAEE R S8 100 mL (5 BV)
BV TR A e 4

40
& 30
%ﬂ
= 20
e
10

2 ERE B EER R

Fig. 2 Elution curve of total flavonoid from V. jatamansi
2.7 HERIE

FRELHPD-600 A JIF 100 g {534, 2l inA
SV BRI 3.03 mg/mL [ PESREGE 500
mL AT AT HE, BRI A, SEH 0.1
mol/L HCI ) 10% LB I PR 2%, T 2 DR
AT FTEA TR, 5 H 0.1 mol/L HCI
) 80% LBV, L 1 mL/min YEid 5 5 AEAFR,
B JEWCRTEIGR, AT 5 0y, THEIRCERI R R
Wi Jou o K, 45 RPN 39.01%, JitE 44
1A% 55.25%, RSD 4354 3.12%, 2.58%. AHXJH
WK 204 Hh S TR I o O B il 35 %, R T
MR E AT .
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K, THAHZEAE 3nm DL, PERE 284 nm 1E
ME R M EFEARRIR BB 5, B R &
b, RS, WREZ T3 19
RO RS, AR TR, KRB R A &
L5 HPD-600 4 I5 A8 $ W B 1t i A= s o 76 i A I
B2 SEI,  E £ E A B e d v, RO
PR CREDEIRIR, 5 )e 2 O TH L e W 5% )
WK AR I00.1 mol/L NaOH ] 80% L B L it
T KW Kk 207 nm, W25 H FRIEK: 284 nm
B, I Ay vl BELE AR DA AA

REGRAE EAESS, HK PR eI . K
Wk, kAR IR TR R, T HAATR
I SR AT L BRI A 0T, AH R BR 2% ) [R] I
P PNt s L )5 e 7 1Y RIS i 2 L S TN
PR RE b & SR AT RSy, RIIEAE BRI RT ] 10% SlEp
Ve TR AE R Lt

ARSI BILCE T 4 FhAS [FIAR A P T 1k
PR ARNCR, BJEERE HPD-600 #/lg, %5 T
HPD-600 #fig AR . pH 8. YEBARIRE. &

YR, MW R4tk T 225, HPD600 #jiF
XTI A S B AT ORI B 5, BB ) i
W, R A TR e B I A T T A L S
AT BOE T 55.25%, IX AWk A G AL T R
RO,

B Ak

[1] L A Sk FRECCZRFIR A5 D] dbat: b
U EE 2 K%, 2009.

2] Z= %, 2P, RO RAMOCRERIN ik
HORSEER SR 0] T PR R R, 2008,
10(12): 149-150.

[3]1 M 8. kA s S H Al A R R 1 o
[D]. A#E: ViRIACIH K2, 2010.

[4] V5 W, PR, WS, A WHRE 0 AGAE A
[7]. Z9PEMF 9T, 2010, 33(2): 132-134.

[5] 2E&4%, ik 0%, REE. SEIZRUAWPUE EEE M
WA [J]. T2, 2008, 39(4): 623-627

[6] BWEfd, =81, T %, WIKEFEURETEER LS
fmazhisgm [J]. o ERAERE AR, 2008, 31(3): 34-37.

[7] MRELLA, ERAT. WA RIS [J].
W2y dkiE, 2014, 29(2): 154-157.



