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Purification technology of total flavonoids in 7ricyrtis maculata produced
in Shaanxi province
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Abstract: Objective To optimize the purification technology of total flavonoids in Tricyrtis maculata (TFTM) produced in Shaanxi
province using macroporous adsorption resin. Methods The content of TFTM was determined with ultraviolet spectrophotometry.
Taking the content of total flavonoids purified and transferred by per gram of resin as the indicator, the processes of dynamic
adsorption-desorption and static adsorption-desorption were observed, and five macroporous resins, AB-8, D-101, HPD-450,
HPD-600, and HPD-700 were optimized. The parallel invastigations were carried out to study the effects of the concentration of
extracted liquor, eluent dosage, ratio of diameter to height, and pH value of liquor on the purification technology of macroporous
adsorption resin, and to determine the best technological condition. The verification was performed on the optimized extraction
conditions. Results The ratio of diameter to height was 1 : 5, the liquid concentration was 1.2 g/mL, the pH value of liquor was 6.47,
the raw material to resin was 1 : 3, the concentration of eluent was 40%, the sample loading velocity was 1 BV/h, the eluant velocity
was 1 BV/h, and the elution volume was 2 BV. Conclusion The technology has the scientific rationality and could be used to enrich
TFTM eftfectly.
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UV—2550 #4706 Ev CRy il AR o il
1), RE—3000 JE#% 75 R AL FI s s ),
Bl pHS-3C pH 7l ( RigRE B R A A R A D,
FA2204B W7 R (R ES R AER AR A FD.

MR TR, SRk b e 22 B 25 % B b
ANE T Gk V5 BB % 08 N B A R ) A T R
Tricyrtis maculata (D. Don) Machride.

TR S (S 10080-200702, H A4
AREFT . AB-8 Mg CLIEMAES HIRAW, &
FAEE 20080505), D-101 (P42 g, A
#t5 20110105), HPD-450. HPD-700 ( i FEidf}
SIRM AT, AEFEES 20100603), HPD-600 ([
VUL RN TA FRA R, A/~ 20110315,
AR FIE A S5 4l
2 HESHR
21 BEEAEERY

FREUR 2544 200.08 g, I 45 fi5 5K 15
min, B 1h, 552 3 KFESHIIMA 40 £5E/KRT
A 0.5 h, 33 Ik, BIFREW, W40 2 5 R 254 1.05
g/mL, REHEEESG, N 95% 48 2505 Tl
70%, fRIREFE 24 h )5, JEIE, H 70% SREIEVEDE
#, JEEI CRE, WAE R )R ZM 1.2 g/mL, R
FERL %

22 RERENE

220 KWK e K T O
400~600 nm 2R 44, Hap KK AE 510 nm
FeAi, FTLAIEHE 510 nm R K

222 FHEVEMECH] KSR AR E TN
5.0 mg, RI/K¥%AR, e E 25 mL, #25), RIfR
200.0 pg/mL X fE i, 25 H

223 EMEXRRFEHE MEBI “2227 I FAHR
PRS0 1. 24 3. 4. 5. 6 mL BT 25 mL &Il
L, A EE 1K 6 mL, N 5% WASEREH 0.3 mL,
P24, BRE 6 min, I 10%f5R%ES 0.3 mL, $#%4],
HHE 6 min, I 4% A0 4 mL, Y, #E
15 min J5, ERBZE. DS AR, e
BB ICRE (4D fH, DO G BT 5 0
bR (O A HAPABEE (V) ATELERA, 14
A5 R4 ¥=9.728 1 X+0.059 3, »=0.999 8, £
PEJEH Y 8.0~48.0 pg/mL.

2.2.4  FERIESY ORSEWIBURZIR KR 1 mL

B, % “2.237 IR RO BERF], LLE
BT A A FE R 2 I, DA% R 259 o
il i &l 7.058 7 mg/mL, B 2584 b R B
5.882 2 mg/g.

2.3 KFLRBERYIHIZ

2.3.1 MARMTIALEE  HX D-101. HPD-450. HPD-
600 HPD-700 AB-8 KALWNIF, 95% L= 24 h,
K, AT 3 UGS (30 min/iRk) AbE S
TvERert, H 95% CEEEim i, 45 i M it
PR, MUEMR S K (10 3) IRAA A
ik, FEHZEMKVE R TR, % .

232 WARIERAW P PEREMI S S B S Tl AL B AR
RFLM AR, RELZ 2 g, FEFER, B 50 mL
HEEI, A3l A S B ER & 7.058 7 mg/mL
RS 1.5 mL, 2 T#2K 1 (120 r/min, 25 C)
PF% 2 h, #E 24 h )5, PRI, BCERIEW, EAR ]
mL o FRARK IR ) S BRI 10 mL 2555 17K 15 mL
80% L1, B T#EK E (120 r/min. 25 C) J&#E 2 h,
FE 240 5, 9B, WURRALKIER . BRI
FEor A 22 5 mLo KUK 35 S H— o 12 1 25 AL
WRE 154> 10 mL &I, Dl ;oo i, 4%
M “2.2.37 TR TR IGE FE VTR A (8, Sl THE
P ) A R o AP A A o B i i o S
SERNE 1. nTLUE HERSTM R, %R, P
BF o 6 g Al A b B 34 A AB-8 ZR LW AR i A

Rt

R1 5 FRAFLIR B BERRZS IR FRSUR LR

Table 1 Comparison on static adsorption effects
of five macroporous adsorption resins
K W R/ i iRaif
mg % fid & / (mgg ™)
AB-8 8.7125 89.875 6 53620
D-101 7.688 5 64.075 5 3.4010
HPD-450 3.868 9 54.932 4 1.463 7
HPD-600 3.8307 62.188 6 2.1810
HPD-700 3.771 9 52.2567 1.3501

233 WIESIEWEREM S B S RERN
2.5 cm MR IEAE,  DAIRYE 2 ol NN A5 s 1 O 28 Ak 3t
U1 AB-8. D-101. HPD-450. HPD-600. HPD-700
WG, £ o R KB 250 AR 2 & A 2544 1.6 g/mL,
KA RIS mL, JL5 4y, BL1 BV/h ARB R 7
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7 IR R AT b B4, A 259800 8 IR A A OS
KME2E, FE 30 min. 430 H 2 BV 2K IEA,
H 80% CBEUEE, LASSEAEN . TR B N B A
Vet 2% 5, WO KRR B DR, 93 e 42 25
mL. 5% EHCSFE MR — R E 10 > 25 mL &=
b, B R R, R €2.2.37 IR vk
AT ERE A A, THE AR R R
A M IR Al A s, S5 RILE 2. FHEM
AR R, AB-8 24 K FLI BB A A W B 26 B,
5 D-101 #1124, {5 AB-8 4 K FL W FF AR T W5 B
SRR O IR AU RS R B S LA, Wk
£ AB-8 B FLIR A4 A b 2l Ab B il R B
] 5 T

Fz2 5 FRARFLIR B BE B 7S UR B RSSR ELAR
Table 2 Comparison on dynamic adsorption effects

of five macroporous adsorption resins

K W S fRRR ﬁmﬁﬁ‘aé@@#
mg % Mt / (mgg )
AB-8 457894  78.1103 1.9522
D-101 431552 79.1562 1.5353
HPD-450  44.5343  67.6660 12624
HPD-600 444916  70.858 2 1.358 8
HPD-700 444264  65.999 9 12138

2.4 AB-8 XFLURHi#BE 4tk T Z o5

2.4.1 9I5BT B TR B s H 3 AR
2 2.5 em BT IEAE, WA EEN) AB-8
UKL G o RS R HURE ¥ 3 mL, P
FEWREE H1.0.1.2.1.5 g/mL [IVEW, 20 I LL T BV/h
R, RIS AL, NG TE, §HE 30 min.
FIIFEFE ] 25 KU A R R N R B, R K
VEMGH, W44 25 mL, & KIS R g
ImL, JIAZ 10mL &, &M “2.237 DiFE
ODEIL A, VIS T PR IR B B R B 2 o &5
R B4 504 11.928 6. 19.316 8. 18.323 1 mg,

W Bt 5253 99k 56.330 5% 91.220 1% 86.527 3%.

MG IR N 1.2 g/mL I, s 3 R B R K
WOk FE 1.2 g/mL 7E R ERE 25T S .

242 WIRHERFES BERUREREN 1.2 g/mL
HIFE S 3 mL, 3 4, & B3 B0 2.5 cm
T IERE, Wik N—E /1 AB-8 B K ALK
BB NG, A BRI 101020103 ¢ 1o
DL 1 BV/h AR R FAE S, §E 30 min, FRLLZ

B R R RT R N B, WK BRI, RAE S
25mL, M. FEBIEKRGM 1 mL, MAZ 10
mL B, FM “2.2.37 TR B e H A E,
AR R P R B e AR o 2 o 5 SRR B 0 o) A
14.678 6. 17.710 3. 19.618 3 mg, WLFHH4r5]K
69.316 8%+ 83.633 6%+ 92.643 8%. AS[HH &
XoF o S IR B SR A OK, WO R - AR 2
kA3 1.

243 EFHABRREMESR SRUREKREAN 1.2
g/mL [FFE S 3 mL, 3 4. B3 M EFE N 2.5 ecm
TR BEAT:, BVl N 3 52t I g, & .
BIRES VW MILL 1. 20 3 BV/h HHT BFE, #E
30 min, FFCALE FOKSERAT R N A HIPE, IR
KUEH, RS 25 mL, M. RIS IR
—EHE, MAZ 10mL =, &% 2237 TiK
WO A, SR T R W B R B R
&5 B PR R4 R 19.618 34 15.609 9+ 12.069 1 mg,
W B8 050000 92.643 8%+ 73.714 9%+ 56.994 0%.
2 FREARUR R 1 BV/h IR, WRB R g ey, MOk R
1 BV/h 24 EREARA R &

244 fEtbpyFELE W3R EARHEN 2.5 om T8
BERAE, Wk —E & AB-8 WflE, iR m Ll
120 105,108, FFUMAR-EZE 31
IR IE N 1.2 g/mL MFEREE, LA 1 BV/h
FRR e EAES, FRE 30 min, JKIERHEARIN
BRI FITE, WOER KRR, Wedi 25 mL. K%
HU AR 0.5 mL, & 10 mL &I, $2/ “2.2.3”7

Ko GEHIL B0 13.836 5. 44.122 1. 79.095 4
mg, W 35351 4 65.340 3%+89.296 3%.80.038 5%:
bt 105 RO, WOkHE 105 AMIRRER
wEtt.

245 25 pHHMH%SE  hFE 3 AR 2.5 em
It R s 301, fRabkh 105
HFE, K% EE 1.2 g/mL 258 7 mL, Hd2 4
oyl ERIR . AR L 4% 4 pH 5,37, 8.20,
1B R 2, LU T BV/h R EAE, B E 30 min
Jeis KVERRZR AT SN A B, KB
WA A 25 mL. R IGENAE 0.5 mL & 10 mL
s, % €2.2.37 IR ik R AN 4 1H,
T P PR o R R B e, SRR B R 2 il ok
34418 2. 44.122 1. 39.964 0 mg, WLF=551%
69.657 2%- 89.296 3%. 80.881 0%. Z4ifi pH {EX}
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USRS ONIE AT B TR s KEL/ Ve S 3/ SR
UOBRRYESAE, BPESATR M e BRItE, 25304
20T pH {H.

2.4.6 CEEARROEIIFES L 4 RERZE 2.5
cm [FIERERE, Fe M IE-2E 255 3 1 1, IRmtoh 1
5 UM, RS EE 1.2 g/mL (9253 7 mL, Pl 1BV/h
RE, FRERRERD AL, KNS ZE, FHE 30 min.
AN 2B FKG, FTTFEZE, Ve N A M1,
KT AL 40% 60%. 80%-. 95% L EESy HIVE
It 2 S 0 S N A T, ORI, [l £ 5
WAE A 50 mLo K2R SEH 0.5 mL BT 4 4>
25 mL iR, fEM “22.37 TN TR A, e
HoAAE, VRS IR, AR SR
81.623 2%- 71.917 3%, 60.645 2%. 38.722 2%. %%
TR AN RN 3 B 1) Lt J 35 W e AT 23 S i
=, Ll 40% O FEpE AR el ffbr s nr LUA
F] 81.623 2%, LR 40% LFEAE R P Wi o

247 VEMGBHERFES EHREA N 2.5 cm
TERE, LA -2 3 1, e 1S A,
K2 1.2 g¢/mL 253 7mL, L 1BV/h _EFE,
RPN B AL, G 2E, HHE 30 min. A
EETKIE, FIFEE, RN I, 9k
Mk 40% CmEse e, WOEVEE, &4 10 mL,
HA RO NP, HRRYEI 30 4. $208
“2237 URNEHTRA, MEH 4 H, HEAEN A
TR ), Ve gk, S5 LK 1. ATRLEH,
1~ 12 4y EHEHR o 27.477 0 mg, v WG 2 32 i 1)
95%LA o ILIESE 2 BV WIEFAKRFRK) 80% L1

BEAT Il BRI 1 3 I e
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Fig.1 Elution curve

2.4.8 VEMATIRERIFES %P 3 MBS 2.5
em (PSR, FEPAR-E25 8 3 01, Rmltoh 1
5 HFE, KSR 1.2 g/mL (I253% 7 mL, LA 1 BV/h
FE, RRBIR RS NAL, NG JE, §HE 30 min.
AN 2B FKG, FTTFEZE, Ve N A B,

4kMEH 2 BV 40% 48, 733ILh 1. 2. 3 BV/h [
R R DR, WCEREMR, [ADik Sl k46 2 50
mL. KBRS KW 0.5 mL EF 3 425 mL &
M, 4288 2237 TR HT R, Wt 41,
THE R, 25 B 735k 87.694 7%
81.623 2%- 74.139 5%. T8 il fift b 2 bt (AR it
FIBE KT N, Herd DL 1 BV/h Pe R Bt b
FKul LA R 87.694 7%, #UEEE 1 BV/h 1E Ptk
TR .

A SEBG TR I EAS R SR MLE AB-8 K
FLIRE BRI 1 A i A, 3 e e 5 PR AT RS TR I
A, JFE TR . EARE, ik T Atk T
S8, WARRRIRE N 1.2 g/mL, M- 25
311, Wi pH N 6.47, fREtih 15, YElim
HA0% LI, FAEARIR RN 1 BV/, PeliARRUR
oA 1 BV/h, AR 2BV,

2.5 RIS

WP TESH, 43T 3 L2 5EK
¥, SRR 3 MAMEEREUG, HRER R
il 73 K 7.1% 6.9% 7.2%, St AT 44tk )5 s
B R B0k 48.9% 50.8%. 51.8%, 3%
I3 78.3% 79.7% 82.0%. LEREW], kT
ZOn] DA RS IR S A ) A, HL 2R
HEL W4T BRUFSCEGRE, % TR AT Ay

IE A s B B 1 A, IR B R SRR A
fH o
3 itiR

3.1 WIAERIMRIE

ARG AE TR ST, et A gkl 45
GBI R BRI, AR ERE T T AR PR W
D-101. AB-8. HPD-450. HPD-600. HPD-700 kX
LR AR IR AY, i AP . AT B 5 B AR
B AR R A B RIVEAN T 5 R I T4k
AL TS PERE, SR AB-8 K ALIR
iRl BUNE R
3.2 i EHRANIEEE

TERT LR IESEBYI, t T2 5 0 3 RN [
AL e MR Z 2T, PRI iEis EAY
PR T WP PR R AR, IEE A T R
RS I S W A o — MU iR, BRI
BB E O & AR IR 2EA0 P fE -
R
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