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Optimization of microwave-ultrasound assisted extraction process for
dencichine and study on its anti-inflammatory activity
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Abstract : Taking Panax notoginseng plant as the research object, the contents of dencichine in root, stem, leaf,

flower and plant are analyzed. Dencichine is extracted from Panax notoginseng plants through microwave-ultrasound

assisted extraction. Response surface optimization method is used to optimize the exiraction process, and the content of

dencichine is determined by means of HPLC.The results show that the content of dencichine in the flowers of Panax
notoginseng is the highest,followed by the leaves.The content of dencichine in the whole plant is close to that in the root,
and the lowest in the stem.The optimum conditions are that the ultrasonic time is 25 min, the microwave temperature is
80°C. , solid-liquid ratio is 1:31 g+mL™" ultrasonic power is 180 W and the microwave time is 10 min. Under these
conditions , the content of dencichine extracted is 30.77 mg-+g™',and the content of dencichine reaches 46.59 mg-g™'
after the solution is concentrated and lyophilized.The effect of extracts on cell viability is determined by means of MTT,
and the released amount of NO from RAW264.7 cells after LPS stimulation is also detected. It is indicated that

dencichine extracts can significantly inhibit the release of NO in the concentration range of 10-200 wg-mL™",showing a

good anti-inflammatory activity.
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L EA: ; InertSustain C18 (4. 6x250 mm,5 wm) ;
i 1 mL/min, JBIAM: ZH5 (A) - 0. 05% 5 IR
(B), B BE VR 4 1F: 0 ~ 12 min, 95% ~ 95% B;
12. 01~ 18 min,95% ~90%B ; 18. 01 ~ 20 min, 90% ~
95% B, FE:25°C, R 4 . 220 nm; HF FF 6
10 plL,
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mg/g
mHEl/min =M =EB =ShRE =b% =SbEK
5 21. 86 8. 89 21.74 5.64 9.04
10 21. 46 8.96 28.13 5.97 9.21
25 20. 53 8.95 32.58 5.83 9. 08

30 20. 58 8.89 32.13 5.84 8.85
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90 W ; P& BT 8] g 15 min I K 600 W T
S 40°C , FE L IRWILE TS T , 535075 52
PEFIA] (5,10 ,15,20,25 .30 min) IR (30,40,
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W, S ERRESBV|| MobiRE, S ERREESEV
e (mg-g™") < (mg-g™")
30 21.46 60 26.36
40 24.78 70 24.51
50 25.35 80 22.76
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AR, ZLRREMV|| @A, =LERERE Y
w (mg-g™") W (mg-g™")
90 26. 40 360 26.78
180 26.70 450 26.72
270 26. 80
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g, S ERBEAEY| BARE, S LR
min (mg'g_]) min (mg'g_l)
5 25.55 25 28.17
15 26. 37 30 28.03
20 27.53

K6 BB =LERESHHZI

Bt  =EZERESB| BW, =EERESH
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1:10 21.39 1:25 28.25
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R7 ZtEMMMEERENEEZESKE

K | TR B (C)/
(A)/min (B)/C (gemL™")
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Behnken J5 ik BTN, 45 R Wk 8 Ak 9 s,
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ZLEREESE(Y) MR TR H Ty FE X R
8 G 4 R AT G S A 3
Y = 29.47 + 0.14364 + 0.4663B + 3.74C — 0. 16524B -
0. 1351AC — 0.3686BC — 0.62424> + 0.12518* — 4.02C*(2)
%8 =-+%=H Box-Behnken iRIiZiT 54 R

e AR ORI RRELL(C)/ = ERBUR Y
=2

(Ay/min (B)/C (g-mL™") (mg-g™")
1 1 0 1 28.55
2 1 0 -1 2117
3 0 0 0 28.78
4 -1 1 0 28.87
5 1 1 0 29. 06
6 0 -1 1 28. 65
7 0 -1 -1 20. 62
g 0 0 0 28. 87
9 0 0 0 29.56
10 -1 -1 0 28. 56
11 1 -1 0 29.41
12 -1 0 1 28.77
13 0 1 1 29.80
14 0 0 0 28.82
15 0 1 -1 23.24
16 0 0 0 31.34
17 -1 0 -1 20. 85

HI7 9 AT B ARLAH G R EL R?=0.964 9 ,R:, =
0.919 8, A p<0. 01, 3 B [l I 455 A1 40 & F2 i A
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R ZELEMNHEEFESTREZERE
FEKRE  FHM ARE ¥k F{d piE
A 185. 34 9 20.59  21.38 0.0003 " *
A 0. 1651 1 0.1651  0.1713  0.6913
B 1.74 1 1.74 1.81 0. 2209
C 111. 69 1 111.69  115.93  <0.0001 * *
AB 0. 1092 1 0.1092  0.1133  0.7463
AC 0. 0731 1 0.0731  0.0758  0.791
BC 0. 5434 1 0.5434  0.564 0.4771
A 1. 64 1 1. 64 1.7 0.2332
B? 0. 0659 1 0.0659  0.0684  0.8012
c? 67.99 1 67.99  70.58  <0.0001"*
B 2% 6.74 7 0. 9634
JANI 2 3 0.6665  0.562 0. 6682
RZET 4.74 4 1.19
eyl 192.08 16

e fURERBE (p<0.05) 5 » » RREFMEE (p<0.01) .
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2.4.3

FET 2025 ATt a] R 25 min (R E R 80°C |
RHR LA 1:31 g/mL, fEI% 5 FRAERAL T2, 13
B SEARINE AR —- LR BT/ 40h 30. 55 me/g,
FEHA AT AR R AT 8 =B RIS WCH R TR 1S
F =L R TE T EEAF] 46.59 me/g.
2.5 (RSMIRTEERR
2.5.1 @afe®hékn

RAW264. 7 I 7E &4 DMEM K573 (10% i
A IS F 1% 75 55 R/ R ZPiAER) 37C 5%
AR FREFR, A 150 pL 1.2x10* S48 & 96
UM EESE 12 hy = LRI IS TR TR A
fi, JH DMSO Bt i 2 mg/mL [ fif 5 W, 1 FH st
DMEM 35 5% 5675 B, L4 4 25 1 41 (DMEM ) |
LPS 41 (10 wg/mL) BHMEXT L] (LPS10 pg/ml+Hb
FERA 0.05 mg/mL) , —-EZFE 4L (LPS 10 pg/mL+
10.25.50.75.100,150 200 pg/mL =-E XY ) .
UM RE S 5F 2 IH B BRE IR 5L AL A 150 pL
Rege e 3TCREFEAEE 24 h Jo, BFLINA 20 pL
MTT(5 mg/mL) B2 E 4 h, 7L LIERIMA
200 wL DMSO, fEFR1Y 492 nm #:90 96 FLAR 4 OD
18, A B ARG R R BEE RN

MMLEE R = [ (B4 oD - 254l 0D 1H)/

2SH4 0D {H] x 100%

2.5.2 NO #&# =+

AL B4 2. 5. 1 301, B FL 150 wLl. 2x10* 4>
g %= 96 FLARFEFE 12 h, i A E A4
(DMEM) LPS 4H (10 wg/mL) . BH 1 XF BB 44 ( LPS
10 pwg/mL+HZEKAS 0. 05 mg/mL) . =L K4 (LPS
10 pg/mL+10.25 .50 ,75.100.,150 200 pg/mL =+
ZHRIEY) . BFLINA 150 pL, B FRIEE K 37°C 18
TR BN 5% £ E R RS 24 b, B
FEIEAH B AR EE (NaNO, ) AR i, SRBE 28 I i
5 min 11 96 FLARAIML L35 50 wL, 23 5IA0A 50 pL
Griess 357 1 Fl1 50 wL Griess 15 I , Il & 96 FLAk
£ 540 nm 4L OD {8, IF4F A NaNO, % JR il 2k 3155
FEAE ) NO
2.5.3 ZkERBYsTmEENSH

SR MTT 357 58 = -E R B 76 R ) Joi o 3k
X RAW264. 7 21 A7 16 R B 2 i, 25 R gk 10
Fiim o 10 RATLUE Y, = LR BTk 7E 10~
200 wg/mL B A5 LPS ZH % L X771 SR A 520 0
3525 S U AR O o VA R U T = R ) 4 i
TREME, ZEHRFE], P 10~200 png/mlL 5 k¥
BT RS
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R0 =ZEHRRDUNARBFEER

S ML/ % SD
control 0.94 0. 05
LPS 0.75 0.12
LPS+HbFER 0.77 0.08
LPS+10 pg/mL 0.70 0.05
LPS+25 pg/mL 0. 69 0.08
LPS+50 pg/mL 0.70 0.03
LPS+75 pg/mL 0.74 0.07
LPS+100 pg/mL 0.73 0.07
LPS+150 pg/ml. 0. 83 0. 08
LPS+200 pg/mL 0.77 0. 09

2.5.4 ZLERBYx NOBXENGH A

FRPE Griess T E L35 W H REES T NO ik
JEEERE 11 FroR, B3R 11 ATAL 500 B4 A
e, NO f BT Al 40 i 28 LPS Ak B A B & 1 m
BRSPS i, = LR DGE B
P NO (R, I HL Bl A T Wk B 3, NO
Bille 2 bEHs, S=LRREKEN
150 pg/mL B 55 FHME X B2 3, SR =L R R O

HA BRI JeEE
xR 11 =tZERWI LPS HS/EH NO B E
SEGH NO JFHEREE/ (pg-mL™") SD {4
control 2.30 0. 47
LPS 7.90 0.89
LPS+3h FE AR 4.02 0.27
LPS+10 pg/mL 7.17 0. 60
LPS+25 pg/mL 6.57 0. 90
LPS+50 pg/mL 5.49 0.32
LPS+75 pg/mL 5.31 0.71
LPS+100 pg/mL 4.64 0. 88
LPS+150 pg/mL 3.57 0.55
LPS+200 pg/mL 3.48 0.39

3 it

RO - BRI T2 = b =L R
HEATHRIUCAT A A% 45 4 4 U ], HPLC A = £ &
R e R R o BT S R SR A
gy (I

(1) A=A ot R fink — 8 7 B 65 il 1 i
i1 G e O (B U N i VAL iy ks i a e s A Rl i )
R, e = ek, e = bR S =
MR A B, =B 25 1 i A A I

(2) Tt TS50 B E T Box—Behnken 1]
o7 TAT 3 A5 3] M B 1) 25 min f I IR R ok B
80°C BHB L 1:31 g/mL, FEIZAM F T 1.2
FIBIE 15 81 = 1 R i 4380 30. 55 me/g, S5
RITNAE 30. 77 mg/g AT, F& B AR 37 R 47, 4%
VSR VR 4 R T A B =B R R T i 4 s )
46.59 mg/¢g,

(3) LPS J& —Ff 5 2 A AE S 1z 19 350 B, /T
5 RAW264. 7 203 WA BT 32 R AH A 03 40 i, 51
AEHLAA™ 1Y 50 SN o F MTT i 5 42 B %
YHARLTE 1 g e B AR JCFE MV, 48 LPS RIS
RAW264.7 41 i NO Bk =, 45 R £ W, 10 ~
200 pg/mL 1Y =L R LB REIIH] NO 1y Bl it
B —ERN LR, TR A5 2T R
WEA =B R —E B LT DS i NO A R il
BT RAE H AT TC R, 27 b, = LA R
R U SH T 5

&% 3k
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