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Optimization Extraction, Separation and Purification Technology of

Total Flavonoids from Prinsepia utilis Royle

XIA Haimei,ZHANG Ya, WANG Li,RAO Xiaoyao, .U Zhongyun, SONG Nali, PU Yaping
(Yunnan Academy of Traditional Chinese Medicine , Kunming 650223, China)

Abstract: Prinsepia utilis Royle is a characteristic biological resource in northwest Yunnan province, Prinsepia utilis
Royle contains flavonoids, but the extraction rate and purity were low, and the research is limited. In order to extract and purify
total flavonoids from Prinsepia utilis Royle efficiently, in this study, the extraction rate of Prinsepia utilis Royle total flavonoids
was used as the evaluation index, and orthogonal design was used to optimize the extraction parameters of Prinsepia utilis
Royle total flavonoids by ultrasonic assistance, the ideal resin and purification conditions for purifying Prinsepia utilis Royle
total flavonoids were selected, the total flavonoids of Prinsepia utilis Royle were further purified by large—pore resin combined
with polyamide column chromatography, and the purity of Prinsepia utilis Royle total flavonoids was calculated. The results
showed that the optimal extraction method for Prinsepia utilis Royle total flavonoids by ultrasonic assistance was as follows:
ethanol volume fraction of 60% , solids—to-liquid ratio of 1:60 g/ml., and extraction time of 70 min. Under these conditions,
the extraction rate of Prinsepia utilis Royle total flavonoids was 7.97%. The factors that had the greatest impact on the
extraction rate of Prinsepia utilis Royle total flavonoids in order of importance were ethanol volume fraction > solids—to-liquid
ratio > extraction time. The ideal resin for separating and purifying Prinsepia utilis Royle total flavonoids was HPD—-500 resin.
By drawing static adsorption/desorption curves, the static adsorption saturation time was obtained and was 240 min, and the
static desorption equilibrium time was 120 min. The optimal purification process parameters were as follows: pH of the feed
solution was 4, feed solution concentration was 1.30 mg/ml., eluent volume was 4 BV, eluent was 60% of ethanol. Under

these conditions, the purity of Prinsepia utilis Royle total flavonoids was 33.19%. After purification by large-pore resin
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combined with polyamide, the purity of Prinsepia utilis Royle total flavonoids was 62.48% , with an increase of 29.29% over

the purification by large-pore resin and an increase of 54.51% over the raw material before purification.

Keywords: Prinsepia utilis Royle; total flavone; ultrasonic assisted extraction method; large—pore resin combined with

polyamide column chromatography; separation and purification
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2.4.2.7 mL F 10 mL 093 &, 4390 A 5%
NaNO, & # 0.3 mL, #g % , i & 6 min, A 10%
AL(NO,), % 0.4 mL, $& 2], L& 6 min, I 4%
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50% .60% . 70% , A~ [l 4& B sf [a] 30,50, 70,90,
110 min, AN [REH& H 1:30.1:40.1:50,1:60,1:
70 g/mLo HoAh S AR AE 8 R Dl Bh B B 4 B
TR, 08 U, 60 “CHié % 26 &AW 4, 70 “CK i
HE+,60% ZBEFEf#, 3 000 r/min B .0 10 min, B
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Tab.1 Factors and levels used in orthogonal test design

IKF CFEARBUIN (A /%% FHBE (B)/(g/mL) R HC ] (C) /min
Level Ethanol volume fraction(A) Solids—to-liquid ratio(B) Extraction time(C)
1 50 1:40 70
2 60 1:50 90
3 70 1:60 110

1.3.4  RALB g 09 0 6 o 6 Bk B8 700 A B 1Y
AB-8.D101 . HPD-500 B Jig 2.0 g it A B 11 H FEHE
T b, A 28 e A T2 R U A5 1 4 B
W 17.5 mL, fH IR 4R 35 &8 IR % W B 24 h, i 08
3 000 r/min B .0 10 min, B 17 %00 5 W6 T
SR B Q(mg/g) AR E(Y) o ZE IR IKIE Uk
BERE A 60% £ BRI Ak S8R % 12 h, 1 & I
W6 TR W Qd(mg/g) SRR DY) .

Q=V.(C,—C)/M (1)
E=((C,—C,)/C,) *X100% (2)
Qd=(C,XV,)/M (3)
D=Qd/Q*100% (4)

KA, VOB AR B (mL) 5 V, b i WO IR

F(mL) 5 Co R 3 W 7 00 2 &2 35 I 7 ) 1 vk &2
(mg/mL) ; C, 2y W B 5 )5 7 il 92 B 8 i ok JiE
(mg/mL) 5 C, J fift W Y& 7 ) 22 5 ¥ R vk B
(mg/mL) ;M AR AR & (g) .
1.3.5  RALWNE# AW B 5 A 3 ) 2l PRI
28 WiAb #E A HPD-500 #4 I 2.0 g, A 0.57 mg/mL
BT R 4 B TR O 35 mL, E R R 150 r ik ¥
6 h, 4% 8] {7 30 min BUEE 1 mL 5 W%, 18
BRSO 2 o A B 26 . o B AR 2R AR K
Uk 3~4 W, MA 35 mL 19 60% £, 4% 4 h, &F[A]
B 30 min BCRE 1 mL 5 W % B 55 A IR T
VE o0 25 Ml Wi i 4%

HERAFR I 5 0 2 T AR BE A HPD-500 M i 2.0 g,
Sy 3 A pH A 9 3.4.5.6.7 (9 0.44 mg/ml 75 #
42 BB 4 B 20 mL, (FH 0.1% 9 HC1FI NaOH
P pHAH) , 5 I F 150 r#&3% 2 h, BUkE 1 mL I 5
WG E T 5 0 B 5 T BT 5, i 58 HPD-500 B i
W R 77 0 40, D ) A pHL ML
1.3.6  RALM NG 2l 25 W BiF K e i 2 AF Y i € AR
BT AL 3 HPD-500 #4 i 10.0 g, W vk 4, A

R 1BV, pHE M 4, =6l # 2 BV /h, 228 |
REBCHE 7354 0.8,1.1.1.3.1.6,1.9 mg/mL, & /i
FIFH B> 1.2.3.4.5 BV, ¥k I 8 e B 2 5
50% .60% .70% .80% .90 %6 , M 2 MR 5 B i 3%
S W B ke i 2% 1

PR BT Ak B 59 HPD-500 B J§ 10.0 g, 1 1 2%
KL A pH B h 4 79 1.3 mg/mL 75 ] 42 & 8% il
1BV, i 2 BV/h, WA, RIKEL4 BV 218
K602 L BEBEIE Wi B BE L (V=4 BV) , Il &
o U R TR S PR BT L B B IO P B )
FhE R R EE A, ER 3K,

afi fif =(CXV) /M, (5)

o, C R T 7 IR B B VR JE (mg/mL)
V RRER AR (mL) , M, Ry B4 T i i (mg)
1.3.7  HEWE R AR 24k FR HR 28 i b 38 1) 3R
Jfie 10.0 g, HPD=500 4l fk 5 19 75 41 42 &k 2 i [&]
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FH SPSS 19.0 e 334 43 #1 , Exce 2021 il 1 &1 3%
P<<O.05AEKHAA R EFEMER

2 HR G A

2.1 tRAEMZ

DL T R b o i, 42 B8 1.3, 1 248 )5 I 2 W
LG R T R £k, A=11.703C—0.002 5(A K
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HWREALE0.012 1~0.109 1 mg/mL, £k B4 .
22 BRIAZEWRHNSBRN
2.2.1 RIS E IO B Z IR LR H

+175-



1 PG gk Bl 2 2025

A 53 B 1

—5AF T U SRR (B R B R LE
PRI 1)), 7 00 4 B o A B2 BOCR B 2 B s . [
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Fig.1 Extraction rate of total flavonoids from Prinsepia utilis Royle under different extraction conditions
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Tab.2 Orthogonal test analysis results

5 B C R 2 FRICE/ % 5 B C R 2 PRI/ %
Test number Error  Extraction rate|| Test number Error Extraction rate
1 1 1 1 1 6.34 9 3 3 1 2 6.16
2 1 2 3 2 6.34 K, 19.11  19.02  19.96  19.93
3 1 3 2 3 6.43 K, 22.14  19.73  19.40  19.53
4 2 1 2 2 7.04 K, 17.73  20.24  19.62  19.52
5 2 2 1 3 7.46 k; 6.37 6.34 6.65 6.64
6 2 3 3 1 7.65 k, 7.38 6.58 6.47 6.51
7 3 1 3 3 5.64 kg 5.91 6.75 6.54 6.51
8 3 2 2 1 5.93 R 1.47 0.41 0.19 0.14 A>B>C,A,BC,
®3 EXRWERFENN
Tab.3 Analysis of variance of orthogonal test results
J5 2k I i 22°F 75 Al EREED:S 5 FH P M
Source of variance  Sum of squares of deviation Degree of freedom ~ Mean square F-number P-value Significance
A 3.409 2.000 1.705 103.447 0.010 *
B 0.250 2.000 0.125 7.595 0.116 0.116
C 0.053 2.000 0.026 1.603 0.384 0.384
W% Error 0.033 2.000 0.016 1.000

R AE 0.05 7K F 1 i 3 A 56 (P<C0.05) -

Note: * indicated that there was significant correlation at the 0.05 level(P<<0.05).
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B, 2 AR FR A3 B0 B HROR B I 3 5 e HL 5 )
R ZA B K KA, #AERE ABCHAT
T 4 R A B BOR B, B 60 %6 2T RHA
1:60 48 BB [A] 70 min 57 5 5 il 9 5 3 1 75 4
W&, MM T ESE W, TR A5 5 1 52
BURNT7.97%

2.3 HE4s

2.3.1 RALWRRHIE  HuA 3R W] 4 B PE R 1Y
g AB-8.D101 . HPD-500 % 7 i 4 i %5 i it
B K% gt W B8 T, 2% B 3 A RS i T 7 o 2 A TR ) T
B BE 1t R E/IME R AB-8=>HPD-500>D101,
fif W2 BE 71 B K 2 /N MK R S HPD-500>D101>
AB-8(#4). ZiH % &, HPD-500 KFL# HE Fy 4l
A6 75 2 5 BT 1) fe A R

R4 KFLBIRE IR P A 2 R BE 1 & AR

Tab.4 Analysis of adsorption and desorption of large—pore resin

g 2 70 W Bt it/ (mg/g) % Bt =R/ Y6 it/ (mg/g) fi# W%/ %

Resin type Adsorption capacity Adsorption rate Desorption capacity Desorption rate

HPD-500 5.21 52.24 1.00 33.63
AB-8 5.46 54.78 0.84 26.79
D101 4.51 45.22 0.90 34.91

2.3.2 BB A U R R Ml i it Ze e g oA IR
HPD-500 X 7 Hl 2 5 2 1 (1% ik 285 182 BhF A figk Wi it 2
J&i , B IRAE 30~240 min, 4 fig X 7 5l 2 5 B4 R i) I
FRF 238 01 18 B 2 247 S 7 184 0, 240 min J5 8 T F 1
TEFE 240 min 1 A4 A5 0 B i ) (1 2) o )
fif# Wi & K A A R 20 T 2 B, 30~120 min W G £ W

571 AR W B, 120 min Ji5 A8 L RS 2% L % B I ) A%
A% 3k $E W G A U SF A B 1] 120 min(& 2) o 43 #F
R pHE X T I S R R W BRSO
B pH AE S 4 B W B e 760 A BFE 23 A5 o, PR e e A |
FEW pHAE S 4(5R5) o

S5r  —€— Wik Adsorption capacity 745 0.7 —@— f#UzH Desorption capacity 26
Bk Adsorption rate fi#Hi % Resolution rate
E 425
= .z
=E T =g &
< £ . Z £ 0.6F 424 Z__ g
0 2 LERS =
5& : = & & 5
EEN B
30 123
P M S R R 25 05 N N N N N L N 20
30 60 90 120 150 180 210 240 270 300 330 360 30 60 90 120 150 180 210 240
I [E] /min I [6] /min
Time Time
B2 #fBE HPD-500 i &% 25 W B F0 2 IR BE 1 53 47
Fig.2 Analysis of static adsorption/desorption of HPD-500 resin
F5 LK pHE X 55 IR B A 20
Tab.5 Effect of feed solution PH on static adsorption
%> H W B 4/ (mg /) U EYN % o W% Bff 4k /(mg/g) U EYa
Number P Adsorption capacity ~ Adsorption rate Number ! Adsorption capacity ~ Adsorption rate

1 3 1.97 45.74 4 6 1.58 36.34

2 4 2.25 51.32 5 7 1.88 43.09

3 5 1.81 42.24
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2.3.3 L RE BT B0 A AR XA i 20 25 W% B A A 1
8- 21U VT o 2 1 7 A o i D E =L Y
e B2 X HPD-500 44 it 3l 25 Wt B Ak 182 Ay 52 00, ¢
P b RE W AE e 0.88~1.60 mg/mL I Fl N I, 1%
R 2 A DB 384 K, B R R B R 1.60 mg/mL B, B
Jiig W% B 5k e O, T B A< B 1.30 mg/mL R AT I8
Ao B REWHR BE R 1.30 mg/mL I AR i W B 5 0
ROFK6) o NI, 2545 % 18 W R 2 A Il B = 1 52
Wi, BE$E 1.30 mg/mL A fE DA Bk g . LU
1.30 mg/mL B9 75 H R W W E# 72 1~4 BV {5 [
TN fifp TR A iR R SRR BT A /0N SR B 4 BV i i T
AR RSN B E (R T) R R OB T
ML EFE 4 BY N AWM E . W AR 2B
PR 23 JO0T 5 00 A S A fige O B 0 B9 52 W), A B
50%0~90 0 i A, fif W 3 Se 3 R s i/, 6006 2
e ik Ol 3R e R (5 8) , 2R 5 75 Ik WLk R e T %
et 600 LMW T AR VR BRI R JEE

F6 LHEREREXS RIS IR MR R
Tab.6 Effect of mass concentration of feed solution on

the adsorption efficiency of total flavonoids
from Prinsepia utilis Royle

R R/ W B 4t/

Bk 33.19%

*8 HEBRFREXMNBRRDEMIERAZMN
Tab.8 Effects of the eluent concentration on the elution

of total flavonoids from Prinsepia utilis Royle

f]"i‘i;; LEAKEAE/Y MR/ (mgle)  MEE/Y

Ethanol volume fraction Desorption capacity Desorption rate

ber

6 50 0.68 52.84
7 60 0.74 55.18
8 70 0.61 47.25
9 80 0.66 49.34
10 90 0.91 35.54

. W [off 222 / 0
G5 (mg/mL) (mg/g) Alfj[jirzt{(ﬁ
Number  Mass concentration — Adsorption ca- ‘ratpc
of feed solution pacity
1 0.88 1.73 83.36
2 1.10 2.55 81.94
3 1.30 2.69 84.33
4 1.60 3.17 84.06
5 1.90 1.34 84.14

F7 HBRFAEINE R RS EGERN G
Tab.7 Effects of the eluent volume on the elution of

total flavonoids from Prinsepia utilis Royle

%5 FEWRIARY/BV fift W 8 /(mg/g) eI

Number Sample volume  Desorption capacity Desorption rate

1 1 0.35 36.19
2 2 0.36 37.76
3 3 0.17 17.52
4 4 0.10 10.31
5 5 0.12 12.00

2.3.4 RALBIARZEAL )G 5 AR B BB 4L e
HPD-500 14 fig 76 e AR 4l Ak 25 10 T, 5 39k, 4% 1]
AN )R LERE, & B4 HPD-500 14 Jiig 73 25 4l
Jr T R 2R B B A 4 R A L 05 33,3904, F H 4l
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2.3.5  KALW N X A 5 Mk e A g Ak I 75 o2
WA RE B2 HPD-500 4 i i 4k i 1) 75 H) 2 2
B (405 33.39 %6 ) 1 20 5 Wk e % i i Ak | &85 SR 42
TN KA i - 2R Ik Jre e A Al Ak, 7 00 2R A B T 4
FEW] Ik 62.48% , B R AL BB 4l B 4 1 1 29.29%
AT SE 3 R T 54.5100(5R9)
#9 HPD-500#if 5 BB AR 4L IS
BhlL B EMLES

Tab.9 Analysis of purity c of total flavone from
Prinsepia utilis Royle after purification by HPD-500
resin and polyamide

il i KA IRaife RN gl

Before purifi- Large-pore resin ~ Polyamide

aifek s

Purification state . e
cation purification

4l /%  Purity 7.97 33.19 62.48

purification

3 45t

2 B TR 2 B4 14 7 A I A T R B
7 IR S B R IO T A R S Al B SUK AR
I B R AR T 3R I AR R R IR R B
T REIURE  orh B R B R U R BU R &
SEEE, T R T IR R IR, B
TF 5% 2 B, B 58 AS T 48 U 2% R w24 T 2K A7
ROy o 9 5 R, R UL 75 i B 4R BT 4 RO
TR o P il Bl B2 IOk i 2 L A i i
SR FH Wi o7 T 95 AR B T, R B B AR A B
60% BHR LA 1:17 g/mL 42 Bt [E] 4 110 min
P EUTR HE Oy 54 “Ct i i $2 BCR Ay, o 7.53 %601
ik 75 75 TR R IO M A AR i R R
SLEE R AT 3K 1.379 mg/g. B MM AEUIBEGE T 2 F
$2 Ty 5 o 0 9 L B T 4R R Y S ) 4 2R
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B, AR ] B Ok B R TR R BOL I
AV Ak S5 A R BTS20, T A4 [l 300 BT 1) o
FERRBUCT 25 F 5 il 4R B 3 i 4 BOR o 7.30% . AR
WFoE R A OE sC i L i S i Bh iR L T2, & B
CWEAR AL B0k 60% B LR 1260 g/mL 42
WU BE SRy 50 °C (B BRUES 8] 24 70 min B, 75 002 A
TR R 7.97% o AWFFRAERI TR T
T 42 ) A5 238 25 o 1A T 9 it BB i B 2 Yk 4
1 0.67 %6 , 22 BH 75 il B 42 IO £ n 44 [l 3 2
WUk Ja SRR T o £ 5 7 AR S T A5 R, AT IS Y
BEMAR BOR BT 2~3 K . Ji4h, T MR 5 T 4R
RV T [l — R A R SR, B RS RGED, IE A
T P U Bk AR O R B A5 R
5.28% o AHFFEEEH KB, T IR B A R
TR . H T, xR R AT 5 2 T
43, AL, W B 22 06 3 3T TR AIF 5% 5 R 4 6 B 1Y)
Tl K 25 AL
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