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coating using the method of coating processing were determined at this study. It showed that,tea polyphenol incorporated
into sodium alginate - based edible coating had good effect on preservation of fresh-cut Bellis perennis, especially
0. 05 g/mL sodium alginate coating contained 2. 0% (w/v) of tea polyphenol. Due to the 0.05 g/mL sodium alginate
coating contained 2. 0% (w/v) of tea polyphenol,the fresh weight changes maintained well and the rate of fresh weight
changes only reached —0.33% after 24 days; withering rate decreased perfectly, CK group of fresh-cut Bellis perennis
faded nearly all and the group of 0.05 g/mL sodium alginate and 0. 05 g/mL sodium alginate coating contained 1. 0%}
(w/v) of tea polyphenol faded more than half,but only 16. 56% fresh-cut Bellis perennis become faded;the content of
soluble sugar and content of soluble protein increased slowly; the maximum value of POD activity and PPO activity
appeared slower,and there was a delay for 8 days,4 days,4 days separately compared with CK group,0. 05 g/mL sodium
alginate group and 0. 05 g/mL sodium alginate coating contained 1. 0% (w/v) of tea polyphenol group; MDA content of
fresh-cut Bellis perennis increased slowly within 24 days,and MDA content was obviously smaller than that of CK group
in the late;the relative conductivity stay at a lower lever,but the relative conductivity of other three groups of fresh-cut
Bellis perennis had greatly improved.

Keywords: Bellis perennis ;tea polyphenol;sodium alginate;preservation

129

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

s PE{REEMT -

wF B L 2015011):120~132

1.2 Rk

L2.1 BFAERZGMAIAE K8 KERZGH TS G Tk,
e A LR A

L2.2 PRfERHAGE&SBANEH FEBE 0.0.0.2,
0.4.0.6.,0. 8 mL A THRHER I, 737 E T 256 mL A &M
HL K S 2.4 mL, 0 5% W RYERANYE MR 0. 4 mL ¥2570
B 6 min, EHMA 10 0FHBRER W 0. 4 mL #2451 HE
6 min FEHIIA 4. 3V FEALIHEW 4 mL, K= 25 mL,
BAEHE 15 min, DHAFIZE OS850k
FEEETFIRE 75 T R VR B (o) P () 3847 [ )5
AR R [E 4 R y=8. 9056x+0. 0002,R?* =0. 9988,
FHE TS EMBOLE 2 RITRERMECR.

1.2.3 BB EAR s R EHE R
KIRBAR 0.1 g, K R IR, 57 55 R OB EE
20%~ 80%% , 1R 1% Ik B 1a) 15 ~ 60 s, £k I Bh &R 200 ~
400 WL R (1 2 10) ~ (1 ¢ 30) mL/ g™ %o % TR 5% 43 1)
R,

L2.4 mpERERit U M RREERRES
BRI B, B M R R O 41 B T (Box-
Behnken 8. 0. 5b) , D42 B $& HL 23 (R) Ao fi7 {8 , 32 Bk
LU B AR BT 2R | RS VR Tk AR BR8] 4 R
RN AZEY  HTEEBRSER TS &R
Bt Wk 1,

*1 R EFE KR HE
Table 1 Experimental factors level and coding
K- AWRE B A CoyE DRt
Level Concentration/ % Time/s Power/W  Liquid-solid ratio/ (mL » g—1)
—1 20 15 250 1:20
0 40 30 300 1:25
+1 60 45 350 1:30
2 ZERESWH
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Fig. 4 Effect of microwave power on
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Table 2 Experiment design and result of
response surface methodology
e D CHEEWERE BRI CRLBKIYE D RLE Y #RBE
No Concentration Time Power Liquid-solid ratioc Extraction rate
’ % /s /W /(mL e« g1) %
1 1 0 0 —1 1. 2000
2 —1 —1 0 0 0. 7500
3 0 —1 0 —1 1. 22863
4 0 0 0 0 1. 0575
5 0 0 0 0 0. 9788
6 —1 0 0 —1 1.2338
7 —1 0 —1 0 0. 8063
8 0 1 1 0 1. 1025
9 —1 0 1 0 1. 08375
10 1 1 0 0 0. 8213
11 0 0 1 —1 1. 3388
12 0 1 0 —1 1. 4250
13 0 1 0 1 1. 0988
14 0 —1 —1 0 0. 6000
15 —1 1 0 0 1. 1400
16 0 0 0 0 0.9228
17 0 0 0 0 0. 9863
18 0 1 —1 0 0. 9750
19 —1 0 0 1 0. 7988
20 0 —1 0 1 0.7234
21 1 0 —1 0 0. 8438
22 1 0 1 0 0. 9900
23 0 0 —1 1 0. 7650
24 0 —1 1 0 0. 8925
25 1 —1 0 0 1. 03125
26 0 0 0 0 0. 9975
27 0 0 —1 —1 1. 1175
28 1 0 0 1 0. 7688
29 0 0 1 1 0. 9563
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Table 3 Regression model analysis of variance
HEFR S A E o) F
Source Sum of Square DF Mean square F value Pr=F
A 1. 00 14 0.072 15.93 <0. 0001
A-ZFEWRE 2. 067E-003 1 2. 0687E-003 0. 46 0. 5085
B A 1) 0.15 1 0.15 33.28 <0. 0001
CH T % 0.13 1 0.13 29. 29 <0. 0001
D-BHE H 0.49 1 0. 49 109. 62 <C0. 0001
AB 0. 090 1 0. 090 20. 04 0. 0005
AC 4. 307E-003 1 4. 307E-003 0.96 0. 3440
AD 3. 610E-006 1 3.610F-006 8. 040E-004  0.9778
BC 6. 806E-003 1 6. 806 E-003 1.52 0. 2385
BD 7. 806 E-003 1 7. 806 E-003 1.74 0. 2085
CcD 2. 250E-004 1 2. 250F-004 0. 050 0. 8261
A? 0.015 1 0.015 3.31 0. 0904
B2 4. 226 E-004 1 4. 226E-004 0. 094 0. 7635
2 0.015 1 0.015 3.25 0. 0932
D2 0. 065 1 0. 065 14.51 0. 0019
3 0. 063 14 4. 490E-003
S 0. 054 10 5. 360E-003 2.32 0. 2171
s 9. 257E 4 2. 314E-003
Js%-1 1.06 28

AR B, %7 B2 B A B P S R E R IR SR
MT LA BENABREBERS, hE 5.6 ol 50, Fl
3 5 BB B KBRS RERR T Z R
BER B 20 %6 , Sl IR 45 s, SR Th 3 350 W,oRHR L
1:20mL/g,

FRHUEK Extraction rate/%

BBz Ik )

Microwave time/s

AR E

Alcohol concentration/%

$LIGER Extraction rate/%

350,00
32500%
300005 0 .
27500 A 2R E

Alcohol concentration/%

B 5 {8 A0 2 2R 2o R B R IR

Fig. 5 Effect of microwave time and microwave power on

CHRBEIR

Microwave power/W

total flavone extraction rate

131

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

s PE{REEMT - F B L 2015011):129~152

3 #it

BT B R R R R I I R AR AR B
PR K BR G R B B R A R B T 2 04T T P4k 2 ma Ry
EAMIT R B TIRIRE S5 4 R R B [BE 07 7%, 58
ST B AR E T AR R UL A B AL 22 i oo 7 TR ) = 4 1]
5%RERE 1.2 TiREHERERR T Z 44,45 58
7 AR IS N CBEVR FE 20%6 S IR R) 45 s, 30

JREUR Extraction rate/%
<
fe-]

35004 39.00 T 350 WL iRkEE 1+ 20 mL/g, S HF K BRI R R R
2 B G i T 3 222
CAMTh 275.00% 21_0%)7'00 B: i ki) BT R R R
Microwave power/W 250.00 15.00 Microwave time/s é}%iﬁk

(1] ERAR. =5 [M]. BB =Bk i ik, 2000:94-98.

2 16 (2] #HW,% %R, KT8, %, 8RR T 2RV BR LRI,
g 14 AR 1995(17) :25-217.

£ (3] tfE=2. B4 B, XI B 2. BF ok BR B 37 5 % A MO JR A B A P 2E ik
é 1.0 LT]. #4538 , 1991, 33(7) :547-551.

ﬁ; 0.8 [4] Em$e, MR, HER, F BFARMALZRSHELT]. PEZH,
i 0.6 2010,11(41) :1776-1779.

[5] Jung H S,Kim M H,Gwak N G,et al, Antiallergic effects of Scutellaria
30.0 : : 5.00

28.0 _ 9.00 baicalensis on inflammation in vivo and in vitro[]]. ] Ethnopharmacol,2011,
. 26.00 . _ .
DL 240 - [0 B 141 345-349.
Liquid-solid ratio/(mL-g™) 20.0015.00 Microwave time/s (6] Hb3cHt, TBL, KT, 2. WL Ak 55 70 AU i 24 R B

T 2000 W s ,2012,34(9) : 1806-1810.

(7] 2RI, SIWENE, I, 45, il fo7 T 0% O A U 5 2 AR Bz 0 B A0 1
WRB T A & & TR, 2014,33(6) : 226-229.

[8] fREMLZEME, KA, 5. W B s A R v B AR I T2
R ETEELT]. &3PS, 2013,34(6) . 124-128.

6 {0 B 1B A0 AR L X ER BN FR B0
Fig. 6 Effect of microwave time and liquid-solid ratio on

total flavone extraction rate

The Determination and Extraction Technology Optimization of
Flavonoids Content from Tri folium lupinaster L.

DU Juan, WU Lan, YAN Hong, LI Laijun,CHEN Ning,ZHANG Nan-nan
(Pharmacy Department.,Jiamusi University,Jiamusi, Heilongjiang 154007)

Abstract: Taking Trifolium lupinaster as material, the effects of ethanol volume fraction, microwave irradiation time,
microwave power,material liquid ratio on the extraction rate of total flavonoids content were studied based on the single
factor experiment using Box-Behnken central composite experimental design and response surface analysis (RSM)
method, established two regression equations of microwave extraction of flavonoids, and the extraction rate of total
flavonoids content by response surface graph drawing and the contour map as the response value. The results showed
that,through the analysis to determine the best extraction conditions test response surface, that were 20% ethanol
concentration, microwave time 45 seconds, microwave power 350 W,the ratio of liquid to solid 1 ¢ 20 mL/g. It provided a
theoretical basis and technical support for further development and utilization of T3 folium lupinaster.
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