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Optimization of Extraction and Purification Technology of Total Flavonoids from Engelhardia roxburghi-
ana and Content Determination of 3 Kinds of Effective Components

ZHENG Yijing', SHAN Qi*’, ZHOU Fujun”*, HUA Jie**, WANG Hongmin', HOU Wenbin*’( l\Graduate School,
Tianjin Medical University, Tianjin 300070, China; 2.Tianjin Institute ,of Pharmaceutical Research, Tianjin
300193, China; 3.Tianjin Engineering Laboratory for Quality Contrél Technology of Chinese Herbal Medicines,
Tianjin 300193, China; 4.Graduate School, Tianjin University of [Traditional Chinese Medicine, Tianjin 300193,
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ABSTRACT OBJECTIVE: To optimize the extraction and purification technology of total flavonoids from Engelhardia roxburghi-
ana, and to establish the method for the content determination of 3 kinds of effective components. METHODS: Using the extrac-
tion transfer rate of-astilbin as_index, single factor test was used to investigate extraction solvent, extraction method, volume frac-
tion of percolation solvent ethanol, percolation material-liquid ration, soaking time before percolation and percolation rate of extrac-
tion technelogy, and volume fraction of eluant ethanol in AB-8 resin purification technology. The contents of 3 effective compo-
nents as astilbin, texifolin and engelitin in total flavonoids from E. roxburghiana were determined by HPLC. RESULTS: The opti-
mal extraction technology was using 70% ethanol as extraction and percolation solvent, percolation extraction, soaking for 8 h be-
fore percolation, percolation material-liquid ratio of 1:16 (g/ml), percolation rate of 30 ml/(min-kg). The purification technology
was diluting the solution to 0.5 g (crude drug)/ml with water, ethyl acetate extraction, dissolved extract with 50% ethanol after
evaporated to dryness, AB-8 resin for sampling, eluted with 50% ethanol, concentrating and drying. In verification test, extraction
transfer rate of astilbin was more than 80% (RSD=0.42% , n=3). The contents of astilbin, taxifolin and engeletin in total flavo-
noids from E. roxburghiana by purified were 57.94% , 3.72% and 2.83% , respectively; the contents of 3 components accounted
for 64.00% of total flavonoids. CONCLUSIONS: The extraction and purification technology is stable, rational and reliable; the
content determination method of 3 effective components in total flavonoids of E. roxburghiana is accurate, simple and producible.
KEYWORDS  Engelhardia roxburghiana; Total flavonoid; Extraction technology; Purification technology; Orthogonal test;
AB-8 resin; Astilbin; Taxifolin; Engeletin; Cotent determination
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K EAT R HUKBRVEFI®; feAh, 30 b B A e S
S Z2 Rl A W PEAE T BTN O BT I AT,
AU BUAR URTE S SRS O AR AR A
Yo, A B A PUR AT YR A B B R AT I B, A
BRI LSBT I AR AR o3, % BT I S I A SR T
BEAT T BRE s H AV BT Y AR 3R BACH A 0oy, X
BRI B S ) SR RO I BT T

1 #E
1.1 s

Agilent-1260 1= 2R A {6 33% (HPLC) A, 035 DU 3 i 6
A SRR AIRAE L A RSN RR (35 [ Agilent 2y
F]); BP211D 43 M1 K3 (£ [ Sartorius 23 ) ) ; SB-3200DTN A
FEEVEHL (T T AR YR A B R ) s DZF-6050 HA5 T
PEAE (LT THRAES A PR DT A A o
1.2 Zh# & GXFI 5EE

BEATIT = o0 ) VG R4 H W : 2014 4F 10 H , & K259
IFGT BE 2530545 SO AF 9T B S R AR B 40 AT (Engel-
hardia roxburghiana Wall) i) T4 ] 5 Y& 8T 1010 X6 I8 5 (FiE55
111798-201303, i & : 92.4% ) . #E A+ % BR & (L5 111906-
201102, 4l :93.7% ) LA 2B 5 (k52 111816-201102,
SR £ 98.9% ) B IR 6 2 R E ST B s R TR L
B L (95% ) ¥ oM A3 B4l 5 7K R alidek CBU I s s SE 1A A
FRATF]) o

AB-8 KALMH S NE (R TR0 1T )6
2 HES5ER
2.1 HHHPEFAFHNSENE
2,11 EIGAME B 2015 AR ARG R 24 ) (—30) 1A 42
R YT IO B A S 5 Y SRS 5 s, I Ha A Ak,
B 20 72 LA R 638 45 - 835 A2 Acchrom Unitary Cis (250
mmx4.6 mm, 5 pm) ; FESIHA HEE(A)-0.1% /K (B) , B &
YEME (0~35 min, 33% A; 35~50 min, 33% ~40% A ;+50~65
min, 40% ~50% A; 65~75 min, 50%.~T70% A; 75/~80 min,
70% ~90% A; 80~90 min, 100% A% 90.1~100 min, 33%
A) 5 N 1.0 m/ming Bl K 290 nm; EFE &R 10 pl; 4
430 Cy
2.1.2 DN IEGRIE WR 08 RIS T L X O R SRR
SE , 60 %0 H 7843 Vi 01 2 45 %2 50 ml, BI45 0.039 6 mg/ml
FEHT I ATV
2.1.3 LRSI B2 Ay EE AT A 250 mg, RS EERR
FE LB T 100 ml =AM, A 60% FESE 50 ml, K546 FR € , 8
75 60 min(180 W,40 kHz, 30 °C) , B FH 60 % H s b J2 Ui 2 14 ot
L PEST, UEa BEE, B 1015 RIS
214 EHETMEENE  HIRFHENEL 24270,
ZEMGE , 250 hYE T A A 8k 8.06 % -

22 REMRREINIE

2.2.1 PRBUARIERE HEC0 G EALT A, By 2.5 g, B2
Y2t R 140, 4% 2H 2544 43 1 DL 50 ml K F1309% .50% .70% .
95% LR PREL 1 ho $REUEHE R 100 4%, #EFEIN 2 , A4 25
A4 FR B AT 0 B T S PR UG RS R (2 b O TR R T
YA 0 < SR U TR AR 240 v 5 Y T I 1 s < 24 A T
Hx100% ), 455, LIKFI30% .50% . 70% 95% 2. K v 7
BRI R AR YR K 53.7% .83.9% .88.9% .95.8% .75.6% (L
IO, n=2) . PEILHHE L 70 9% 2R 4R IO ) g1 7 1E
— L,

2.2.2 EOFEEE FREC6 M BT MRK , AR 100 g, A2
WY Jg 140, A LU 2504 43 LAVA IR | D A8 i 7 kA 73R
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B BRALLT0% LFEZ 12540 24 h; A1 4H L 1 000 ml 70%
SRR, 34 SRR 2 Y B IR LA T0% BB TR HL 15
T BE Pl AE 10 ml/(min-kg) (kg AZGM ) . B Z5H 03
BURIE IR 2 000 ml, FEEGR R R 100 55 dEREASI , M5
iR RS T IO I O T RAR B RS R, 45 %R TR
B 3 R AR U XS YR U RS R 430 R 70.1% . 87.9%
95.3% (n=2) , LB IREE U R i . HIBE R T vA 4R
PO AT I H TS IO
2.2.3 BWHENEE  FREC6 M E AR A, B 100 g, A2
e 1, B H R HILL60% . 70% .80% Z FEIZL 8 h
JEEATIB ISR, B0 256 AR BURSE B 2 000 ml, 32
IR RR B 1005 5 MEREAGIN , MEHS 2061 fp VBT A A & 5, 3T
BRI R R A5 60% . T0% 80% £ L V- K 4R I i 7%
4K 93.9% 95.5% .90.1% (n=2) . HHfE L T0% 2,1
SRBIEEA
224 RURHGEERE  FRELS Y EACHR R, A0 100 g, LAZGHE
1 5.10,15.20 25 % (HRM# e 1:5.1:10,1:15,1:20,1:
25, g/mD)IRFLU 70% L FER L8 h g, HEA T8 TESR IR, 15 0
B0 30 ml/(min-kg) , TR HHATEWIRBGE LR, 4550, &
T BB R Ry N 75.2% L 97.7% . 98.5% . 98.7% .
94.5% o AATLER, BRI ACE R L 1:8.1:12.1: 16
TN — 5L,
2.2.5 ZENFEGER FRELA Gy EACHOR R B 100,g, 2544
120 4.8.16.24 hJ5 LLZGA i 105K (ml) (14,709 Z FEdE4 T
BRI, 1 U E 2 30 ml/(min - kg) ALK BT BRI S H
SRS S5 A58 80.0% ,98:2 % . 98.5% J98T % . gt i ik
Uk RO a8 (16 24 UEf T F— %45,
2.2.6 BIEHEEEERE (FRECS iy # AL A B 100 g, 2547
12908 g LAZG P 105 IAF (ml) 59 70 % L BEDE 15 HE SR B,
BUEHLRE 514 10,3050 ml/(min-kg) , 4378 I35 AU HR
I fy 2 FEHLA I 98.5% (98.1% .80.7% . BelB N K
10,2030 ml/(min-kg) #17 T —%%%,
227 IECREEABIAN  SA7E ARG
O E PRI L (A) R 1:8.1:12.,1: 16,324 8] (B) A 8.,
16,24 h, B3 (C) Jy 10,2030 ml/(min - kg) #4757 IE 42 12,
5. MESKEREL
x1 BEESKFE
Tab 1 Factors and levels

KT

ACRHBIL) ,g/ml  BORSERTED),h - COBIEME) ,ml/(min-kg)  D(%[)
1 1:8 8 10 1
2 1:12 16 20 2
3 1:16 24 30 3

FRIBLO Gy B A MR R L 4403 100 g, B 2568 A7 1E 38 i 0
S BOREASI SR B R . IE A BETT BRI 45 IR T 240
Mras A I 2 3 3,

FR2 R 3TTH, 3 A W, % IR ReR fEelE
FI 8, LA HBIE T 200 R AB.Co: BIERTR 8 h, LLZY
W 1645114 70 % L BB, B A EFEHI4E 30 ml/(min-kg) .

PRI 3 Oy B R R L B3 100 g, B 25 MR AL 8
TR TIRL, S5 V5 IO AR BUE R 43 51 97.8% |
98.0% .98.1% (RSD=0.16% ,n=3) , £ IZB MR T 2
FEATEE
23 REMAHLIE
2.3.1 FERURZ: TR S AW HoA —E MR
M I BECR FHAE AL SR AR B e Bk 23 o0 M Ak K 1)

%Eﬁo

FPEZG 2016 4E55 27 4555 253



F2 EXHERITSER
Tab 2 Orthogonal design and test results

R e A B C D PSR, %
1 1 1 1 1 80.7
2 1 2 2 2 794
3 1 3 3 3 7.3
4 2 1 2 3 90.4
5 2 2 3 1 95.7
6 2 3 1 2 834
7 3 1 3 2 98.2
8 3 2 1 3 90.0
9 3 3 2 1 922
K 2323 2.693 2.541 2.664
K, 2.696 2651 2.620 2.610
K; 2.804 2480 2.661 2.549
K 0.774 0.898 0.847 0.888
K 0.899 0.884 0.873 0.870
K 0.935 0.827 0.887 0.850
R 0.160 0.071 0.040 0.038
£3 FESHER
Tab 3 Analysis results of variance
TRAE  BEETA A ¥k F p
A 0.084 6 2 0.0423 19.23 <0.05
B 0.0170 2 0.008 5 3.86
C 0.0050 2 0.002 5 1.13
D 0.004 4 2 0.002 2 1

i Foi(2,2)=9.00;F(2,2)=19.00; Fo0(2,2)=99.00

Note: Fo.(2,2)=9.00;F,:(2,2)=19.00;F,0.(2,2)=99.00

B EAT MBI (5 kg Z5 AN 80 LB ) ik 45 2 Tols
W, FRRUK R B2 20 LA 24 T 0.25 g(A:24 )/ml]. S AR AL
1 LR CTRAEHL, 50 CHNAREFL /2, A HEE2 K, 56 3K TG
T W 3R EEIR A 75T, 15T 75 686.56 g(1 g T Al
MF7.28 g 25 ) . SR INASEE BT 0T A9 S MLER YT (R 22
B2 ) 1 35% & 5 3 48 % , FE MY i (5 A db— 25 4lifk
AYAEL
2.3.2 FEUS F4ifk | (D) RIRSASsEL e izl [
AIFTE 2 B R LA I XS T et % R o i B bk BB A o B
AB-8FH LR IEA0 ml K o) e, DAZRIRKSP-A7 . GRS 4
B T s i, FK i 2200 01 o vk B 24 10 mg/ml,
Hr A TTvE R U, uEE AR 120 ml, F43 B H/KF1 10% .20 % |
30% .40% .50% .60% .70% .80% .90% ) L Ve . (A iik:
ARG 5 58 8 P 118 3 T S 0 TR VA R L L A R I 5 £ A
FUE, AB-8 KRR I S AR B 26 LI 1,

3 r80
25 70
E 160
B 21 5o .
& gg —— IR b
j’—g 1.5 F40%
it | L3028 —a— VEHIIIF DB B R
" -20EkE
0.5 1o
0 0
0 50 100

LFHRFRIIEL, %
1 ZhisBEhit Lk
Fig1 Dynamic elution curves
()W NRLEAL i ShASTEME T Z TR, 24 2R ) R 4
509 LA_E I T 0T ) RERVER LA RS R NI,
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K 2. 5 A5 FEARF(BV) 1 50 % AT S %5 EAE (RIS 524
MR 5, Vim) , Z 5 F 50 % LB, e 5 ke
WA IFZT B . &l EHTEAEm OS5 E R
57.2% , WEEAEZ R F24541) J184.3%

HEWUG T 260 I8 2l4k e A5 10 5 V5B a1 (9 B B8 i vp L V%
T e 3T 60 % , A8
233 BIFLE  H100 g wAC P RR AL 44 Tl e i FR I Al
A T a8 3t B AT I S B I PSR LT B R R A
I35 9 85.1% .85.3% .85.8% (RSD<2% ). 3#b.i R A4
B S By Vs 3 e 3 M TR s Ay o RN DR s
24 #EREEST
241 FHRIE T REACE BRI R B S SN 5
OFATE BEA — 3, B T A [ — P4 (290 nm) #%2.1.17 3
AHIF 250 X 3AME A Al

(1) X B S il 28 o BOEBT IO ALt AT R
X HE ot A o, RS BRI R A 0 A A o I T I
KA AEHEA 2Tk 439124 0.579 0,0.177 2.,0.135 2 mg/ml
FA X R T 28 W 25 25 mils AP 33 3 HIAE % 1 R 0.2.,0.5., 1.0,
1.5.2.0.2.5 ml, DA FF AR B8 2 258 28 10 ml, il 45 %o B 1 vk
FERR TR (2) B I il 5 o AREElAL IS Rt i s
B 5 mg, WG B E , BT 25 mlIR R, AP B SE0 VA i IE E 4
2208 AN A TR . BOE BT AT TR R
X R it 55 A S VA TR AR A3, G5 5 3 e AR i) 2l ik
$999.408,999.209 ,998.653, {3 & ILIA 2.,

35 1 35
30 30,
25 25
=)
=20 220
B % 2
10
g /AMLI 5 ,/WLL,
; = 0t

0 (10 20, 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

t, min t,min

AL FERTCTHT R B A B. BACH X B Ah

30
. 70
25 6 1
220 =50
g15 5%8
10 3 E
20 3 P
5 2
ol ,J—/~~NLL 18 1 b ek
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¢, min f,min
C. AEMERA 2 X B D. AR
2 BUHEEIEE
LY s 2 0 ATT s S AL AR R
Fig2 HPLC chromatograms
1. astilbin; 2.engeletin; 3. taxifolin

24.2 Tkt (DRMERRFE . BURHOT B
AR 200 B A5 VR A VR I 10 pl i A G, DA
W Oo) MR AR AR I T AR () AR AR il bR i £k, R A T
ZRPEIE b, A5 R AR 4.

®4 SHMBRHILEXRER

Tab 4 Linear relationship of 3 kinds of substance control

Bigr mEyyE r B, pg/ml
Fiatr y=25472 3x-1.5179 09998 14.48~144.75
Gt y=19.764x+6.217 6 09999 3.54~4430
TR E y=39.598 Tx+6.59%4 6 0.9999 3.38~33.80

(2) PR S, A 2.4.1 (1) "I 4 BE SV, 25
fEB AR, PEREIE 0 S0 T A, M50 b 10 1A, 45
TERHAT BT A R =R 34 3.2.3.1.0.9 ng.

(BRGS0 PR 2 W BT i Mk J3E > 115.80 pg/ml
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B8 IO .8.64 pg/ml B BEACTF AN 6.76 pg/ml (Y AL LA 255
BRI TR 10 pl, 45 35 SR 6 WK, i s TR . 4500 3 Faii sy
W TR R RSD 435149 0.12% .0.21% .0.29% (n=6) , Z2RH{Y %8
2 B 4o

(DFEERIS . $2.4.1(2) 7T J7 614 6 43 it i
VST, SERE AT . S5 RIS 0T CEACTY TR R I
0} 57.72% .3.35% .2.67% (RSD 4351 47 0.31% ,0.43% .
0.36% ,n="06) , FHIZITIE TS HEIAT

(5 FasE g . AEERIC2.4.2(4) "0 F AR 10
ul, 50 F 5 S5 9 0.3.6.9 .12 h ERE, o SR Ig I . S5 %
BOATE  EARC AR AR AN 3 04 W ALY RSD 43 51N 0.72%
0.85% .0.91% (n=>5) , & B I WAE 12 h NEa R .

(6) finAE R IR . A& B RE S IL 9 0, B 5
mg G EFRE -5 3 AL, B “2.4.1 (1) TR (9%

AT A LI £ 4.0 5.0 .6.0 ml, TEAT T FIAE AL 22 0] B
S A% 0.8.1.0,1.2 ml, DL FFESERR B E 25 25 50 ml, gEREN

E B IRE e o S5 8, 3 g 43 (9 1 2 1l i %43 531 oy

100.41% .97.54% .98.70% (RSD 43-311°47 0.94% .1.40% .2.88 % ,

n=3),

243 FEREEINE  BC2.3.3700 N Hl A A 3 HEFE AL B

2.4, 1 (1) " TR J7 P A S, A A I 10

BESMHT TS AT I B P R O BRI R AR Y

SRS,

x5 HtAUEEIEMHEEWMPISMEAIHNESENESER

Tab 5 Content determination results of 3 effective compo-

nents in purified total flavonoids from 3 batches of E.

roxburghiana
iR THat, % WAL, % TEHHAE, % BEE, %
1 57.12 335 2.67 63.74
2 5787 342 2.96 64.25
3 58.22 3.03 2.76 64:01
F0 57.94 307 283 64.00

3 it

AT ST HE IR B i R R e SRS,
TR T R I R R W PRy . YA BT AT
2 A B Sk B 1 8.06% , 7 HE AT BEL R P A S R A
50% DAL SR F M RS B RO EE NG Y . AR LT
BATE USSR , AR Ry o i i, 3 DR ELRR AR o A
P45 5 A DS AR R AL A AR AL, T DR )RR A vk B Al
FRARE] . BRULZ AN, SR FH 2 OB £ T e 2 Y B e 1 1) 7
R R AT UL A6 6 B v 5 A BT 1 5 e LA R 1
Ltk

AN TRTSEURE X 78 3 0 T A R R A A 1 R 22 SR o, AR IE 9
BRI TV 58 8 T 6 S ke (100 H ) L\ HPD-417 \NKA-9,
AB-8 .HPD-100 .HPD-400 . D101-T 2 0% i} R} 3575 s A %
WA A S i B 500 A B A, ik T 28R B K EL AR AR 40 18
g AT B0 2 B TR B 58 42 1Y AB-8 FINKA-9 B
R IA S, A T 258 h (8 AB-8 A g 2l Ak 2 AT
TN

FAC RPN TR B EFE AL IR, R
[ AT BELZERT NG , AN AR EASE , 5 2 i A g 1 e ot
R . AR T 4 CBEAEBUX AR A KRILW G
P 7K e AR AR A B s R A0 BB L DB 25 KA MR i . A HURS
Tl A B B AT — R AR Hp SR AR 40 (30 % ~609% ) Y
RV IR TS o AR AR P RE L 1E O AR 81 (50% ) J
ATFELRUE SRS A M TR, S BB =i B o
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B X SR T A AT A 0 2 B T R AT L 1A
I BB PE R S5B W 32 B B 22 0 . RARR IR — U8 I A
oy B it SRR R AR A ORI 25 T K i
BEUR . AR by e A o ) B R AR R T 1 A — S
RSy 0 BRAR R AL, L v YR B 1A T R T A 4
FRor A A AR SR A . BRI LA TE A2 3 T AR
TFR AR -

ABIFE 8 X BORC L B R ) # aliA TR TR A
AL TR . R R AR AMEIE TR R Y
L FEAE I T 20T A AT R v SR R )
9 82.4% , FEHICT BACH AEHEAN 3R =38 S ik 2 R
fR9 T7.7 % 3 33X 5 A 06 SR FH o ROBOR €5 15 12 DM 7 19 245 R AT —
EFEST

A ] S T RS O3 ) AR A DA R Ty 2
AP TR AT R B S
S 3k
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