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Optimization of Extraction Technology for Total Flavonoids from
Malus hupehensis by Multi-index Comprehensive Evaluation Method

WANG Xing, SHI Yan-qiong, QIN Hong-en, GUO Dong-yan”
( Shaanxi University of Chinese Medicine, Xianyang 712046, China)

[ Abstract | Objective; To optimize extraction technology of total flavonoids from Malus hupehensis.
Method: Single factor test was made to select extraction method and extraction times with the content of total
flavonoids and phloridzin as indexes; With the content of extract yield, total flavonoids and phloridzin as
comprehensive evaluation index, main factors were optimized by orthogonal test which including the concentration
of ethanol, the amount of solvent and extraction time. Result; Optimum extraction technology was: refluxing
extracted 3 times with 8 folds the amount of 70% ethanol, 1 h each time. Conclusion: Optimized process was
stable and feasible, and it could be extraction process of total flavonoids from M. hupehensis.
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F B FIRIT G A 2 BB W S8 M AT L
B L M S B R O R 2 R
3, T B I 2 0 v AR B2 R L AR K 5
B Al B R AR TE & R R SR ORI 5 DL
B S AR B 5 O 25 A VR 8 AR, X R ) B Y
2 AT 2% 45, e SR T 2 S50, LA o A B R A
¥ 2 ) FH 2 148 52 6 40 4l

1 ##

L-2000 7Y 15 &% W AH 35 A (B A H 37,
UV1102 BIZEAHM AT UL 43 5 56 BEAY (b i R 56 Bl 2R
WA MRAT) ,BT25S L F K (b3 38 £ F
WAGARAT) ,CB204 AL T 43 7 K- (i 1 4
Feih A ) o

WGV 3 (R AR F= W i 9 5 F i1 b 4 J 8K
By FE AR, 4 = e K A TR R S A N R
bV 52 Malus hupehensis ( Pamp. ) Rehd [T 0) ,
R R X B C A ), BB G Sy i 4, LAt 3k
FN X R 43 B 2, K R B Atk
2 HEEER
2.1 SRS
2,11 X RESRA IR AW A HURR R A RS
KRR E I 50% BRI AL 0. 102 6 g+ L™ IR,
I
2.1.2 R A KT B ERORE R 10
mL BFE R ML KB ZE T, 3R i 50% W B R 4%
£ 50 mL I, H 50% H B E 2 R 20 RS %
B 0.5 mL & 50 mL i, H 50% H BEE 25 2
JE L BEAT 0.45 pum SALUE B UE L SR IE W, B A5 .
2.1.3 KPR A A e HORR R A X R A OR
P W, DL 50% I Ok 23 (R BR S Ah-mT I
SO, T 200 ~ 400 nm P AT H 2R K
IR 3 58 S0 WO LS AL, 4 7E 287 nm Ab A fe KR
W, e R 287 nm g I P .

2.1.4  PRUEML B m 3 RS A OB B X
HR S VA% 0,0.5,1.0,1.5,2.0,2.5,3.0 mL T 10
mL A, 50% W f R 22 20 B . SR T 58 b -n)
U436 BE 2 1 287 nm A Ab I ROG B (A) o
PLA YA b AR B A B MR B (C) S B AR A, 22 4
FrofEmi g, 15095 A =34.39C - 0.012 (R’ =
0.999 6), 454 3R W X B8 5 % W 7E 0. 005 13 ~
0.030 78 ¢- L' 5 A R RIFLIEXR,

2.1.5 KEHREHEE IRUMR R A 0 BRI, A
FE S WAL ATFE RSD 0. 11% o R B XARS %5
=5

2.1.6 HEMWHELR BFHEMSES K, #%2. .20 F
7 A A TR, T AL RO LR R, 4
RHSEY &8 16.37% ,RSD 2.47% ., £ WA
EEEERL,
2.1.7 FaErEHEE B 2. 1.2 TR 645 R R
VWA F 0,0.5,1.0,1.5,2.0 h i 2 H A, 455
RSD 0. 16% , R WIAKE S AE 2.0 h R E M R 4F .
2.2 R EEE
2.2.1 ERMHS REEN Y Diamonsil C i (2)
g (4.6 mm x 250 mm,5 pm) , Ji 3 AH & i -7K
(25:75) , #3287 nm, Jii#E 1.0 mL-min ", #E
W25 C,
2.2.2 XFRRARIEWRA WA RS BRI X IR
i 1.01 mg, H 50% W B ff, 2 45 & 10 mL &l
e BC A 0. 101 g« L™ FR AR Rz 6 JE S v T, B A o
2.2.3 BRG] AE ORT % RS BURE AR 10
mL BFER ML KB ZE T K sk iE % %2 50 mL it
R, 50% W R E AR B A E R B3 mL & 25
mL B, 50% HEE E K B . 0.45 pm i
FLE RSSO o, B U, R A5 .
2.2.4 PR A E A RIS B WO IR
W 4,6,8,10,12,14 wL, i3 A AR €354, 10 5% 04 1A
R DA T AU AR b, AR R 41 55 dik S A A, 22346
PR AR5 Y =8 x 10°X — 405 488 (R’ =
0.999 7) , FE WM iz 76 0. 404 ~ 1,414 pg k%
R
2.2.5 KEEEEHE MR 2.2.3 TN HIAE W
PE R W 10 L, 4 b 3R (o % Sk, A HERE S
e kT AR, 5 RSD 1. 15% , 3 LA K % B
=5
2.2.6 FREMEE S R B 2.2.3 TN HIAE
PE R W 10 pL, 4% LR g Sk, 0 3 0,2 ,4,
6,8 h AT E , 455 RSD 1. 26% , £ WL 5 5 T
7E 8 h NFaE M R AT
2.2.7 HEEMWHH BRSO, ik 2.2.3
T 2 il A Ak VA O, e I 3 R 1 N
HUAS AR SR 10 L 0 AR 3, HEA 700 2 , 45
R & 7N 6.93% ,RSD 1.55% , F WA J7 ik
AR
2.2.8 JNFERICREE R FBEMRR—-ERCHS
AFESR 6y, 4r 4% I 1:0.8,1:1,1: 1.2 [
TR 2 8 % B 4% 2. 2.3 TR Jy B AR, R A7
S, BB INEE R G5 R E 1, KUK
05 ik R R4
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F1 REHFMEEDEERE

B@ MAR WEE EEE PR RSD
&/ mg /mg /mg /% /% /%
0.851 0.67 1.535 102. 14

0.841 0.65 1.516 103.93

1.132 1.10 2.250 101. 64 102.03 1.03
1.141 1.11 2.273 102.00

1.117 1.32 2.460 101.72

1.090 1.30 2.400 100.765

2.3 pHZEHEES

2.3.1 REOFENHELER

2.3.1.1 [k BB SR 3 g, RS AR,
B HIEHTIE P R A 70% £ B 30 mL, F 85
CRE PRI 2 ¥, B 1 h SRBORIEL 697 )5,
500 mL =T, 70% O EEER B L E B ER
10 mL B R ML, K78 T )5, 5% 8 50% H
BRI ERZE 10 mL B8R F . KEBE 0.4 mL
T 25 mL B, LA 50% HEEHG BE 2 %0 ,0. 45 wm
TCFL D8 I A, IS BV, B A5

2.3.1.2 B BUNAGE M 3 g, KR E,
ERAR AR 70% BRI 1 h R 5 70%
Z W30 mL i B i, i 70% 2 BE 60 mL #E4T 5
TS IR, B 500 mL B P, B 70% 2B
RREZNE., KEBI 10 mL 528 L ML, KIBZET,
Bt 2 10 mL i, H 50% B e A R 2
W EL 0.4 mL T 25 mL &, LL 50% H
HEZE,0.45 wm GEFLUE B UE T, S UE , BIAS .
2.3.1.3 KL BUBALIEERLR 3 g R E AR,
BRI T, K 60 mL HAE 2 Yk, BIR L h R UK
U A IR, B 500 mL E R, K E R B2,
K% R HC10 mL B 78 & ML, KVE 28 T 1 5k i 4 7%
% 10 mL 5, F 50% H B2 25 B 205 . K % BB I
0.4 mL F 10 mL & i, DL B 8 5 2 20
0.45 pwm GEFLUEREE T, LR IE WL, B A5 .

K LA 3 Bl s B A Atk i S R 4R A ook
RS B v A58V A € T A3 AT O s, B T 5
BRI A 18.82% ,18.91% ,7. T4% ; K Jz 4 i &
B R 6.28% ,6.44% 3. 16% . 45 57T 4,
T8 N R T 72 A TR P AR B MR B A R Y
R TR 25 AR B S B , i 8 TR 30 ik
HEATHR R,

2.3.2 fREURECAE S S BIRR U AL i 5 R
20 g, B HEMIEI S, M A 10 f5 & 70% BT 85
. 48 -

CARWEIRARE1,2,3,4 0,80 1 h, 32 Bk g S
Wi 5,53 B E 50 mL B, H 70% L ERE
ZI B ,0. 45 wm ff L U8 8 o, BRZE DRV, WO AR .
58 A1 a3 M B A B v A5 AH A 3 AN AT I 5
A A B R R 12.36% ,5.53% ,2.31%
0.80% ; #3 Bz 15 i 8 4 50/ Wk 4.85% ,1.69% ,
0.92% ,0.31% . VEWIHREL 3 RO FEATEAS

2.4 ELRIRB T AT FE BN K KR
e PR 2 BE AR S 0 0 AR Ot ) 3 A A
FAT Ly (3%) 2SR B (% 2) o RSB B BOI A6 1
45 g, 49 FIE A RMATIE, SR BOR A, &
2% 100 mL A A BRI 10 mL 2K L ML,
KVEZET, F 105 C T B TR 40,5 h, i)
HWARE, PRI AEBRFERE BHMEE =W x
100/10 x5 x100% (W RiZ BT ) ;4% 2. 1.2 Wi
J5 v il £ B A SV, 5540 A O BE A E A TR
ST i 4 20 2.3 T kA R A T,
2.2, 1 TG €03 S5 00 v 0k e AR THOROAR B

BRI 3, HGEWS(0D) =0.2W, /W, +
0. 4W,/W o +0.4W /W, o Tr 220 BT L3 4.
2 HMIABERZERNRNIZESRBEERATE
K- ! b i ¢
SRR R/ % R R/ $EURET ] /h
1 60 6 0.5
2 70 8 1.0
3 80 10 1.5
3 BAEBEPFEREMRNIZES KNG ZH
2EH OB R
Gh
No. A B c D /R HE O &H ]
/% /mgeg”! /mgeg e
1 1 1 1 1 26.87 139.29 57.47 0.7938
21 2 2 2 29.79 163.92 61.40 0.8872
301 3 3 326,36 140.98 5219  0.763 9
4 2 1 2 3 32,42 174.89  65.58  0.950 8
502 2 3 I 3200 173.96 64.49 0.9399
6 2 3 1 2 33.35 180.45 68.23 0.9836
703 1 3 2 27.49 153.80 61.23  0.850 6
8 3 2 I 330,35 17212 64.18  0.9243
9 3 3 2 1 33.42 185.37 69.15 1.0000
K, 2.445 2,595 2.702 2.734
K, 2.874 2.751 2.838 2.721
Ky 2,775 2.748 2.554 0.639
R 0.430 0.156 0.284 0.095
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®4 REFEFHEDH

B3 SS S F P

A 0.033 7 2 19.82 <0.05
B 0.005 3 2 3.12

C 0.013 4 2 7.88

D(ig%) 0.001 7 2

TE:Fy 05 (2,2) =19.00,,

H2R 3 AL SR EMEHFER R ASC>
B, HWEMNEREHARNZAGREMEZS B, C
HWEKKFZEZER IS EW, 2 Lk, Rtk
BT A N A,B,C,, Bl 8 f5 & 70% £, B # B 3
WL ER L b,
2.5 BFIRE PREUMIILIE 4 100 g, ik T2
ZAFIEAT 3 YR G IR 58, A5 R B A 5 = 4 040
1 18.63% ,18.83% , 18. 44% ; A8 fz 1 Jii & 4 B0k
WH6.85% ,6.97% ,6.86% , FHIMLLE T 240,
e AT,
3 it

FE 1 2838 58 P 46 AR 2k BERT , A T2 00 A
HEhRA 3 AN TR AR DL R e P 25 %
By M E AR . 2R AT — &
FREE b AT & WP 42 BUSCR 1 25 o TR) B i 30 3 56
TF 5% 45 S 3 W 1) b I S5 B4 6 B A RO o0 R B R 2 Ak
B, AR B & = B0, [F a2 S P 22—,
BRI SR FH SR A1 43 ot B I LB R i, DA
HPLC 5 AR Rz 47 & &, IF % g Rk 558, =
HEATACE AR R 255 VR 48 b, 0 38 0 6 g 5 v
] ) PR T 20 LR B — 4 AR A2 SR
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