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[ Abstract | Objective: To optimize preparation process of total flavonoids from Dracocephalum moldevica-
phospholipids complex. Method: Solvent evaporation method was adopted to prepare total flavonoids from D.
moldevica-phospholipids complex. Based on single factor tests, with recombination rate as dependent variable,
central composite design was adopted to optimize preparation technology by taking reaction time, ratio of total
flavonoids to phospholipids and the concentration of total flavonoids as independent variables, fitting of various
mathematical equations were performed using a statistical software of Design-Expert 8. 0. 6. Preparation parameters
were optimized through response surface plotted by optimum fitting equations, optimized procedure was validated
through experimental preparation of total flavonoids-phospholipids complex. Result; Optimum preparation

technology was as following: reaction temperature 40 °C, with methanol-dioxane (7:3) as a reaction solvent,
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ratio of phospholipids to total flavonoids of 2: 1, total flavonoids concentration of 15 g +L ™' and reaction time 2 h;

Under these conditions, recombination rate was up to (96.42 + 1.58 )% , which had deviation of < 2.0%

between the observed value of recombination rate. Conclusion: Optimized preparation technology was feasible,

reliable and suitable for industrial production of total flavonoids from D. moldevica-phospholipids complex.

[ Key words |

design; response surface methodology

¥ 22 Dracocephalum moldevica L. i 7 5% i f=
B Ry R 25 I Dy s A R IR 3 T 4 R R 4R
(BTH AR . HF B MR IR A,
ELA WA O LB B PR ) o B 7 3 22 0 B K
B HEBEEA, ORI, YRR E
&, B E &Y R T s 2L & 9 IR
A= A RS B — OB L 45 24 AR ST, Ak ok AR IR 2K
J 53 B R AR AR R 7K 23 TE AR 80 DA o I A
AE , [ B 1) B35 1 o) 400 i 6 vy o3 AP Bl R e
W, B R A R AR S e B R R R B
LAl b2 E PO S B AR T B S
T =2 SEI BENR 2 G W A 2, S R R A g
FEAIT K L 4 Bt 52 50 4
1w

UV-2501PC #1EE A 7356 06 BE AL (( H A 8 ) i
JIr) ,DZF R 25 A (A 5t kO B BE 9T A SR
J7)  DK-20 By it i 3 43 $1 A (22 i SCARAY
A BRA T, BSII0S By 7 K F (b 5t 38 2 Fi 4T
KVPARA W) o BT =2 88 CFr 58 7 55 2
i), BB I (BT 98 25 W) B 5 BT, 4 BE 98 % it
520070308 ) , SPC-50 K &2 BF # ig (VL7958 2 [ AR W)
PHCABRA T 7K g 58 1K K50 B o o dr 2k
2 AEEHERY
2.1 FHELAEWBERESYH & HERBGE
R T IIBEARE T 30 mL ¥ b 4% — & il in A&
T =2 RV ECHR K TR IR U ZE 1 B 2R A
AW B AR, 22 0,45 wm (AL B R DE A 0 R
Al — S P e, IR B A T 24 b B
2.2 il T LR
2.2.1 JEIFH MAEE = EEELEART
AW MRS L DB R A G Y
BT AWM, PR E A FH AR
) P 7 22 GBI BN AW o R R S bk
JEWR S mlL T 35 Cl R e T, i Y - AN
(1) I 2 50 mL g b, i EE-— 4
JRERCL: 1) MR 22 20 B2, R HI 58 A0 00 06 0l 2 6 I 5
SR TR AR

total flavonoids from Dracocephalum moldevica; phospholipids complex; central composite

HE% =m,/m, x100%

K om, RRIER A2 0 B H T 0T &, m, S BEHE
AW R TR T
2.2.2 FHEHZEEENGENE RS RETS
FH T RIS R, o R R N R
(1:1) Fl il 244 mg- L' 8 SAW, & H . DK H
PRI 75 22 6B I i s 52 & ) RN B I O &, 29 i1l 76D
A P T R R B U, R T SR AN A O BRI T
200 ~400 nm {4, S5 RR Y FHH 2= Lm0 B G L
B W WORN FH ] 6 RO T TR 324 nm b A B K
WAL, T 5 M 8 AR O I8 K A ) G 5 R W WAL, 156 3
FETC T K % 5 B H & X0 BRI 0. 25,0. 5,
1.0,1.5,2.0 mL, 5 % '8 F 25 mL &4, A EE-
TEOSI (L D) TR R LI R, A5 R IR S
W, LLA IR 7 R 25 1, T 324 nm gh 0 G WO
(A) LA A AR bR, BT RV BE (C) B A bs, 15 8115
JAEA=0.047 9C +0.016 (r =0.999 9) , 2 14 1ii [
2.44 ~19.52 mg-L',
2.3 pHZERKHEE
2.3.1 RAAEFEG S8 2.1 3 F 2 A Y H A
Tk BOERE S AR 5 RO BRI BOR 1:2,
BN P 0 10 g L7, R NLIRBE 40 °C, S g
[ 2 h, % g B - 5N (3:7,4:6,5:5,6:4,7:3,
8:2) AN[F LR AR X Z &R g 7 E A
Ky K 83.32% , 86.17% , 90. 04% , 90. 44% |
95.54% ,77.20% .
2.3.2 JgphitE SB2.100F2&5YH &k,
[ 5 oA 5% me R 3R, 5 5N ) ) g g fE] (0.5, 1,2,
34 h) MMEAFRENEW, ITHEE SRS 5N
89.55% ,91.53% ,95.90% ,96.36% ,95.97% , %
TR 2 AR K ,2 h R E
BRIk VA K L S RS I A A R
2.3.3 RRMEE BR221IFESYH &7,
[ 5 oA 2w K2R, 5 58 (] 2 g i B2 (25,30,40,
50,60 C) Xt & AR W, it 52 45 %555 Nk
90. 74% ,92.55% ,96.17% ,95.81% ,95. 70% , 4
F W] 40 °C A5 bR , 75 T B e SO T fE

- 37 -



520 B4 10 4]
2014 4£5 A

[ S 38 T 0 2 A
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 20,No. 10
May,2014

ST WA 1 AL, O R OV IR E 40 C
2.3.4 BEREEHETZAEMOERL ZMR2.1
BN S A W ik T E AR R B K R
HEFZEAEIARBA L (1:3,1:2,1:1,2: 1,
314 )X ESRRW, HHEEZ SR 05 A
61.52% , 74.58% , 80.14% , 95.63% , 96.14% ,
96.37% . ZRFWIE G RZHH LR EK, 4
BB D 20 VISR B (6, 22 14 38 0w Jig 4 1
HERTEmARE  HURMAE >3 10, 25
ESE
2.3.5 RNYIEREWRE S8 2.1 50 el s
7 % W H A R DR 3R 25 8 AN () s g ) Jo ok
(10,15,20,25,30 g+ L") M E A HRMEW, LA
R 5 K 96.47% , 95.95% , 93.35% , 92.14% ,
87.73% , F WIS A 5 1o W) Jog ik vk 38 1) O g 52 R
R
2.4 il T AL
2.4.1 gt e ERE AL b 28 BB -
T 22 R A 2 U RS R e B e (]
BEN R, LA 228 S R 0 2 5 R P 4R
b, IR ILE 1,350 L AR W3R 2,

Rl BEEZLEMBEESYHEIZHOA/RRITERKE

) X, Bilg-EE 2 X, ®EZEBHM X, A A
Hi i K - ~ .
§sNsig i B L /g L™ /h
-1.732 0.5 10 1
-1 1.03 13.17 1.03
0 1.75 17.50 2
1 2.47 21. 83 2.47
1.732 3 25 3

2.4.2 A 4G R Design-Expert 8. 0.6 # {4
TR AT b, S5 R BN RIS S ik 2
A P <0.000 1,r 4>51% 0.853 4,0.994 1,7
WREMHEAEMMUE P =0.876 9, H m kW& P =
0.253 3, BCR ] IR Z W B AT L& o DLVE A
FRARRT & K &R AT ik 2 0 LA, 15 ] H 7 R
Y=61.76 + 20.04X, 0.45X, + 15.39X, +
0.29X, X, + 0.73X,X, - 0.10X,X, - 5.53X] -
0.007 08X> -3.65X2(r=0.994 1,P <0.000 1), i%
KA F R BRIk ZH G5 8EA B
HERAUER R (P =0.194 3 >0.05) Al %, K
[ U A AR 8 400G 1 00 R AR R M, BB YA 10 T
SEBRE UL MR E RE(R,,;) =0.988 8, KB A
RURE i B 98. 88% RN fE A8 4k, N3 3 AT LLFE
- 38 -

K2 EEZLEMBEESYHEIZHOA/RRITHABRH

No. X, X, X; BEER/ %
1 -1 -1 -1 86.35
2 1 -1 -1 94.25
3 -1 1 -1 82. 47
4 1 1 -1 93.74
5 -1 -1 1 87.36
6 1 -1 1 96. 21
7 -1 1 1 82.25
8 1 1 1 95.02
9 -1.732 0 0 76. 40
10 1.732 0 0 95. 31
11 0 -1.732 0 97. 67
12 0 1.732 0 90. 51
13 0 0 -1.732 91. 07
14 0 0 1.732 90. 60
15 0 0 0 93.15
16 0 0 0 94. 68
17 0 0 0 93.82
18 0 0 0 94.71
19 0 0 0 94. 74
20 0 0 0 93.93
#3 —_HAENAERRYBEERRE
ESS SS f MS F P
Y 576. 89 9 64. 10 93. 40 <0.000 1
X, 386. 33 1 386. 33 562.91 <0.000 1
X, 38.09 1 38.09 55.50 <0.000 1
X, 0.74 1 0.74 1.08 0.3239
X, X, 6. 64 1 6. 64 9.68 0.0110
X, X, 0.75 1 0.75 1.09 0.320 4
X, X, 0. 46 1 0. 46 0. 66 0.434 0
X3 130. 43 1 130. 43 190. 04 <0.000 1
X2 0.28 1 0.28 0. 40 0.539 3
X; 23.35 1 23.35 34.03 0. 000 2

R XX, XA AR5 A7 A W V22 S I R
Xy MEGRMEWE/N, ARG REEER, HR
X, 5 X, S AR A A A 5 I e 5, AR X
555 2 AR L EBAE RS R E N

2.4.3 owm e S AEm IR T AR
OE AT, U B9 B AR ol B8O B B, 22
) DR A2 g e 7 BT, WL TR 1. 2 SRR WA — i S
WLIAER XX, 5EF 22 RIS wE SR E



BT o A BT O TR O A T 2 S TR B S W i g L

100,
100.
95.
90- _ 90
X =
N S 85
% 80 % 80,
® 70, ® 75,
. 70
25 < g >3 3-25.
21'21%;0‘ '1652'33 25
xpgLt 137 097 X,

o

100,
90"
<
5 80 T |
4o }
® 70
60’ _—
] 3" 195
.- 238 2.5 ~21.25
1.75 g T 7g7.50
0.5 112 y Xi/h L5 110 Xo/gL!

1 BEEZREMBEEAYNE I ZHERERXEEFANMEMARERE

TEAH G, X, D) 52 67 A O, 4 4% 2400 THT A A X B i
THES B HHT 2 B EEBEAR A W i B0 T 230 [
Jg X, 2:1~2.5:1,X,10~15 g-L™" X, 1.8 ~2.4 h, %
B Tk AT AT P e A L 2% 0 i e AR A T
RN NR-E O OB EE (20 1), F 2 AWk E
15 g-L~" i 2 h,
2.4.4 WiIEEE  FRICEH = S EER 450 mg, #%
e i) T2 31T 3 I uk i 56, B 5 = o
KO FEPIEAR L8, S5 Rk IE R AW 2 & 35
FRAE (96.42 +1.58) % , 5 i (& 96. 18% 11l 2= <
2% , Ui W] I AL 5 AOR R AT, AT AR B
3 itig

SCHR I A A A W b S B Y S = A BT R R
JH BT £ 5 55 0 D, 0T it 3 B RE ME A DT A R
TR AR B 2 A1 DL (BN BE X & 6 1 v s I
AT VR, A R i A 2L B R R 2 A
JoT B, AR SR T 58 A1 4301 0 B 12 00 S B I

VLS G 3R VR 16 B B, RN 3910 4 o % A
T AR B 52 5 7 T 2 0 6 B R i R e A OG
PLE B PIER B L TE K 2 B | DY A K g A
— I R BE R T 2L A s IR G
TR (I <60% ), J5t B AT BE 0 v A 5 22 A o
WAL, S NE & A AH EAE FH LR AR X 8/, 3
RL firf B2 a0 45 R 3R W A 5 =2 e o T A s T P
A S T T R AR BRI IR A T
i, SR B A ST TR A R B T S BB
AT R, A7 7 2 0 VR R T TR 5 1 ) v i i 2 W it
&R AR - ORI (T 3) IR B ik i K
1B, 6 52 0 391 L 9% 52 6 6 i S e 5 A 7 22 A
R 1) P S e 25 S A OGN R B R i 25 S R L
T2 A T O R e S A R 2 S Y
BRHLE AT A R0 5 e 3 R S
22 Rl R ) BORE L G OR L, A R BB
5 PR AT B 2 E T W0 i R e ORT A R AT — i 4

&

AR AR T 259 S AR 8] 5E 00 RO, AR AR 2
B EBRE S EOR, AR R 5 W L AN A
T B ) B 7% 2 ) Pt 5 e i i O 5 B T AR

[ &% 3Tk ]

[1] XER,PER- - EERAGE EMHIM]. 5
BRI R A, 1985 :329.

FHAC T , 40 3, fof 0, 45 R vl 245 L 9 Ak 2 % I Y 2Y
B R P A R O AR I O e R A ]
Py EaL )] R E 2200, 2012,37(5) :620.
WIS, T 2L BB AE Caco-2 Z0 JI WG i 5 1k K K
BUANZG SBR[ D]. A T A 5 K% ,2012.

[ 4] Singh A,Saharan V A, Singh M, et al. Phytosome: drug
delivery system for polyphenolic phytoconstituents [ J].
Iran J Pharm Sci,2011,7(4) :209.

ILHLSC. A 7 22 BB 0 A A e L Ry
FLERRATGE [ D] A0 o A7 7 K27, 2011

W, BRI AR R, . IR L A A A%
B (3] 2347 a2 4, 2005 ,24 (1) : 106.
S SE R EE, . TR IE R A&
WA EFEERBIEL et & L2
9236 05 7 27 4% 7K ,2013,19(6) :53.

LY UM, R, L M s BB AR R S
il TABEE[1]. o5 25,2013 ,44(22) :3136.
XUHEAS TR . B R BT R0 T i AE 2 2 4 B
Hf R T] . o AR 22,2007 ,24(6) :455.
P 5k e AR o N T VR AR AL VR R TR IR S
Wl & T2 [T]. b I 52 5 07 5l % 2% 3K, 2012, 18
(4) :69.

DI N EE: S N N =Y 5 B QAT o s
ZEBRE SR & T L] P eyBiey 5Ky
#,2007,18(5) :399.

Tan Q Y,Liu S,Chen X L,et al. Design and evaluation

[5]

(11]

[12]

of a novel evodiamine-phospholipid complex for
improved oral bioavailability[ J]. Pharm Sci Tech,2012,

13(2) :534.
[DifEgniE  XI7ESC]
.39 .



