113 55 100 B 2 4 T iR o Vol. 11 No. 10
2020 4FE 5 H Journal of Food Safety and Quality May , 2020

s, R s, B
(EHERH YR SR AR R, R 210038)

W E: BE  FUHKRILRAE A ™ 2% Sk oL I, JE6f e aifb B e fE 120, Ak LS RIeR
FabR, 7EHRZE LR ILAE 32 F Box-Behnken i i [fi % (response surface methodology, RSM)# 1 = [F 2 =K
S SRR Al fb A, SER HPD-600 KFLWZFFHAR AR 4h 16 o 22 SR BRI 1 Je 204500 BRI
0.93 mg/mL. FAE pH 9 3.00, VEBE AT 4K 84.17% . WERMHEAR 1 BV/h, VEiEA 1 BV/h, EMTE
22 3% RV Y BT A A A R ZEAL T 4. 11%38 = BN 2405 1 50.80% . 4518 | HPD-600 F AL AR T LA AT
HuZlAl 22 Sk v i R TR

KRB Hhtsks RO KA, alifl; e ik

Optimization of purification process of total flavonoids from Kalimeris by
macroporous resin
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ABSTRACT: Objective To purify crude flavonoids from Kalimeris by macroporous resin and determine the
optimum purifying process for flavonoids. Methods Based on the single factor experiment, Box-Behnken response
surface methodology, RSM) was used to design a three-factor and three-level experiment to obtain the best
purification conditions with flavone recovery rate as the index. Results The optimum conditions for purification of
crude extract of Kalimeris with HPD-600 macroporous adsorption resin were as follows: loading concentration
0.93 mg/mL, loading pH 3.00, eluent volume fraction 84.17%, adsorption rate 1 BV/h, and elution rate 1 BV/h. Under
these conditions, the mass fraction of total flavonoids in Kalimeris was increased from 4.11% before purification to
50.80% after purification. Conclusion HPD-600 macroporous resin can be used to purify the total flavonoids in
Kalimeris.
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S (FERTE); 7 ThRiE s (O FrisifEih, HPLC
=98%, LM AR ARAR);, LEEGHHTal, FEx
F A YR A BRA A, WARSEREN | IRRER (b al, i
BrEAEA L), SRt al, 28 Bk 2GR
AR/ F); HPD-600 %1 D101 % AB-8 #4 JCFLIR FH S ( |
IR A RO PR W), S8 K O 22 40K i 35 R 52
Tl 4K
22 ZEWHE
22,1 BHEZKHFFRRLE

(DA Ak 3

BB fee o 22 S VEVE T, 76 60 CHIRTRFH 5
24 h, FEJGRIEE, 1T 50 B, BEMRIER .

Q) ERE T2 AR

2 WG ), XD 22 Sk e R OH] B
TR Ty S HEA T T B0 MERFRER 20.000 g 5223 T8, fin
A T0%Z M 500 mL, T 70 °C/KH 560 W A HE G $2H
30 min, #7555 A8JF TELOHLF L 3000 r/min .0 10 min,
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0.020 g, 1 70% LW THephh, 5752 100 mL 25 5t
PERZZE, BRIMRE N 0.2 mg/mL A T FREER .
ARSI TR IR 0.0, 0.5, 1.0, 1.5,
20, 25, 3.0 mL, BF 25 mL @& d, 450mA
50 mg/mL WASERENVER 0.4 mL, $£5), #E 6 min, Il
100 mg/mL HIFEIREIVATR 0.4 mL, &%), ##E 6 min, Ji
400 mg/mL A EALINIER 4.0 mL, Tl 70% L BEE R R
10 mL ZIJE4AL, $25, ¥ '8 15 min, 7£ 510 nm KA E
WOGEE, DA T AR O B R AR AR, AMROGIE A Ak
br, bR . S5 5RERM, OGRS T hrEE R
B (X, mg/mL)&kMEAE, B T HlEEE R 0.1~
0.6 mg/mL, JLZEMERIA AR K Y=1.5379X-0.014, r*=0.9991
RPLIER R RIS

Qi B R 2 A 0 A

W 4 FRGT B AL AR B il 8 S HER PR E 2.000 g, HR
5.0 mL 522 MR E T 100 mL &3, 3FH 70%2
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s o QO AR AREM I R A=
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# HPD-600 % & D101 BIA g F 95% & BV i =
W 4 h, WIECRE R . hIEBR L L REE, 4K K G
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BUZ IR 10.0 mL 285 FALFEAY 3 Bl FLIL B BE 2.000 g
BT 30 mL &0, DL 20 r/min 8 FHRERE IR ST LR 5,
T 5 O B 1 S Y v R . RS AR BRFE 10.0 mL,
95% L BEHIRIE 5 h, FABERLIRSIYLL 20 r/min SRR,
F RS R BE R, BUmIER, E4%E 10.0 mL, B 5.0

o S BITEE 3 RIS B0 T AR A | AR L DR, D
HER SR R bR, O AR B AR R AL B
RSN T S T & iU p F/A= WS
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IR = 0B x fif bt

K C X EHRHE, mg/mL; V, 3R EFERIAR, mL; C,
RFAEWRIK T, mg/mL; Vo R HIAR, mL; C A&
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)4k 1.2 B R SR 5T

2 MRk 2 2 S 0 5 iU, B ) T 22 SRR 9 i 4
TR B RS0y 2. S T R WA 1 ST F RO
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Table 1 Single factor experimental design table
SEIG A

| FEHRE/(mg/mL) E#: pH R REFE/(BV/h) PR /(BV /h) BRI R /%
al 0.6, 0.7, 1.4, 2.1, 2.8 7 1 1 95
I 1.4 2,.3.4,.5.6.7 1 1 95
I 1.4 7 1.2.3.4.5 1 95
v 1.4 7 1 1.2.3.4.5 95
A% 1.4 7 1 1 60. 70, 80. 90. 95
(3) 2l T 2 ms 1 T S B i 223 H#HELE

SR L SCIRAF A 81O, A B DR R S ) S
b, TR N TR A O 22 Sk SRR AL T2, DL RRE
WRE(A) . B4 pH(B) | BEBRI R RO N B R, L
ST SR R R T . MK IR 2.

2 WNEXEERKEER

Table 2 Factors and levels in response surface methodology

%
K-
A FREMEE/(mg/mL) B FREpH  C ZEEEFEU%
1 0.6 3 60
0 19 5 77.5

Excel 2010 Tt BI5GBt 1507 2 (E AR fi
7% ., Adobe Illustrator % 4 F T 4b Bl & H 4b ¥
Design-Expert.V8.0.6.1 #4324 7 i Jo 1hi 5% 0 5 57 %K
4347 FIA SPSS 22.0 Siit4r #4411 Duncan’s £
P e A 7 22 5 U4 (P<0.05), MM 5E38 BRI K 22087 .
FA LI ES 3 IR,

3 HER55H

3.1 KFLWBERIHE

HPD-600 7Y JCFLA B #5 R 0% B R 3k 2 43.33%, 5
D101 B KFLWIEHE K HELEFAEE, HHEET
AB-8 Bl , AB-8 T FLA A 1) 2 T g A e B R 5 21 81.77%,
B . = T HPD-600 BUF1 D101 %, D101 Bk g 5 AB-8 %I
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Purification effect of different resins on crude flavonoids
from Kalimeris (n=3)

Fig.1
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S AKE N, IR R R AR PRI R R R R
1 BV/h,
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M 2 (e)FTLAAE W, Bl 2B AR 2B a 38,
R 2 4R 5 24 SRR T BN 95%0T, fift
BER 20 78.43%, LI Rk Bl A,

ARG B IR B, W B . R
YR E R 1 BV/h, 268 ERERT RS, AR pH, CBE
VLRI AR B R 2, LARETER [ SR 1 1 bR, 647 F
— 5 T A AR A M R TR S
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Fig.2 Effect of single factor on purification conditions of flavonoids from Kalimeris
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VIR R RS20 o B, AR o0 A R R T R,
B R BE(A) . R pH(B) . BEBEFRI A IAEL 2 B (C)ix 3 4
RZEAE R B AR, K mUSCR (NP (E, Wit 3
£ 3 AP, FIABIRER, Z5RE EHEZN K E
YEH, FFPN R AEalith T2 %1, 3 3 & Box-Behnken ix
BRIt AR, ESTIE 4.

% 3 Box-Behnken iRt RER
Table 3 Design and results of Box-Behnken experiments

sty A =273} 3 R pH C ?ﬁﬂf\?.}?fﬂﬁi R Y BT
/(mg/mL) DE% Bl /%
1 -1 -1 0 49.10
2 0 0 0 47.28
3 -1 1 0 33.94
4 -1 0 -1 39.85
5 -1 0 1 42.14
6 0 1 1 33.13
7 0 -1 1 49.39
8 1 -1 0 35.25
9 1 0 -1 30.47
10 0 0 0 44.31
11 0 0 0 42.04
12 1 1 0 29.24
13 0 1 -1 29.68
14 1 0 1 29.12
15 0 0 0 44.54
16 0 0 0 44.31
17 0 -1 -1 42.94

P 3 A SCIR LR, AR R AT — R mlH B4,
AT LAASE 25 A DR 22008 o i [ A5 A 5
T 1SR Y O Rl Dy R AR

Y=44.50-5.12A-6.34B+1.36C+2.29AB-0.91AC-0.75BC-
5.50A%-2.11B%-3.60C>

R 4 P, PIHFREERE P <0.001, K5
P=0.2587 > 0.05, M/ [A A AY (g 3, T2 L0 (i 2, 36
RS A [T R RO S AL B P {3
<0.01, FH FFEREEA). FAE pHB)X 2 ANHZE X R
afifb [ R A B . R BN S R PLE BB R A
95.84%, FH 95.84% 1% 1A i B A% 1k AT LA FH 32 A5 B AT LA A
B RIEHRERE Rag=90.49%, 5 R ML, RUIZ
AP R T LRI EE . LA pHL VBRI IARI A BS T
P i TR & e F1) S P N P N A R N AR S iy 5 2

A B P At g [ i AL O e B AR R A e, A5
T M52 W 3, S B A R T, SRR L%
Py BEEHOE 0.93 mg/mL. b pH 4 3.00, BEMEIA
TECN 84.17%, LA T 45 H A B [BLSCR BLIS (N
51.74%. 4T 3 HEE RIS, 155 # 6 [ iR 92br
B> 50.80%, 5HIM{AELT, 5] Box-Behnken 5174 ]
T 22 Sk v S B R 2l AL T 2 AR T e AT 4T

®4 EABREFES N

Table 4 Variance analysis of regression equation

KU FR AHE HUr F & P Bk
AL 792,53 9 88.06 1791  0.0005 **
A 209.75 1 20975  42.66  0.0003 *o
321.26 1 32126 6534 <0.0001  ***
c 14.70 1 14.70 299  0.1274
AB 2091 1 2091 425 0.0781
AC 3.31 1 331 0.67  0.4388
BC 2.26 1 226 046 05195
A 127.47 1 12747 2593 0.0014
B 18.73 1 18.73 3.81 0.0919
c 54.60 1 5460  11.10  0.0126
WE 3442 7 4.92
AT 20.58 3 6.86 1.98 0.2587
4Rz 13.84 4 3.46

B 826.95 16

e o RIRZE R E P <0.01);, “*RIREFWMEEP<
0.001).

4 &

AWFEPALT T 22 S E 2L T2, Fa8r T 3 %
AN RSB (R R FLARTRE RS T 22 SIOHH B R Y 2l AR . 223k
MBI AL L2 i 46 h: R HPD-600 I AFL I (A
B8, EARMIE 0.93 mg/mL. b4 pH 4 3.00., PRMEHIAR
SBCH 84.17% . Wt 1 BV/h, BEBEHEA 1 BV/h, 5%
PFTT By 22 Sk B R ) 5 A B 2R AT 411 %48 s B Al
fLJE 9 50.80%

545 48 14 A Ak 2=l AT 28 IO A T, 3 R HL
R %ot T 22 S o (0 BB 1 T 43 B Al A B L B
W RE Ay 2liAb R T, BRVERT S, ST, i EARBE A E
ORI, BERKREMRALAS . I FHRFLAR BT o 22 S B 5 il
AT s alifh, vk T 2% Sk R AT & A R HR i — 2 195X
WS AL
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Fig.3 Response surface plot of interactions on total flavonoids content in kalimeris
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