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98-1 s 1.34 (12
) ; DHG-9240A , , 7d,
;s FW100 , ° 5 )
° N N 3
1.3 (LCRA LCRA LCRA ), 10
1.3.1 , (78%
2.00 g, 1:40 2% 10% 10% )o
( 0.1%HCl) , 28 d, , 1,
4 000 r/min 10 min, , pH1.0 HCI- 12h o 1 s
KCl , , , TC. TG ° t
510 nm o (P<0.05
100 mL., pH 1.0 )
s 510 nm 1.3.5
o (Y) e, , : LCRA ,4.0 mg/kg
Y=WUxV)/(A xV )x100% bw; LCRA ,40.0 mg/kg bw;
A—— s V— LCRA ,120.0 mg/kg bw;
,mL;A —— o r 35
Vo — do )
,mL 0
1.3.2 1.3.6
s X-5 35d 12 h, ,
o , TG . TC . HDL-C o
s 95% o , (LPS) .
, , (HL) . (LPL) °
o NN 0 Brad-
s o ford g
1.3.3
, Minitab ,Box—Behnken 2
toy, SAS9.0 4 2.1
3 , 2.1.1
L, (21) (%2) (%3) (24)4
: () :
1 Box-Behnken ,
Table 1 Coded factors and levels of the ( 2),
Box-Behnkenexperiment'al design SAS 9.0 )
) \ 3.
-1 0 1 )
X 0 o0 50 ¥ =0.684500+0.054625x,+0.016208x,+0.018333x;
XAW 200 300 400
X/min 4 6 g -0092000x4+0010375x 2, 4000287 5x 123 -0044625x x4
X, 20 25 30 40032875263 40025875x,20, 001975013, ~009 1583

2= (X—60)/20;x=(X~300)/100 ;5= (X —6)/2 ;x=(X:-25)/5
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3 RN TR Sl 7o P > > > o
0.01, o P 0.01~ , P<0.01,
0.05 , ; 0.05, , R?
o 4 2 ( 0.9108, ) N
) (xy X4 P ,
0.01), , P=
, 0.3336>0.05, ,
o XX xg P o
X4>X1>X3>%7,
2 Box-Behnken
Table 2 Box-Behnken exprimental design and its results
(/%) (x/ W) (%y/min) (x4) 2]
1 -1 -1 0 0 0.4515
2 +1 -1 0 0 0.5890
3 -1 +1 0 0 0.4045
4 +1 +1 0 0 0.5835
5 0 0 -1 -1 0.5710
6 0 0 +1 -1 0.6510
7 0 0 -1 +1 0.4025
8 0 0 +1 +1 0.4035
9 0 0 -1 0 0.4670
10 +1 0 -1 0 0.5305
11 -1 0 +1 0 0.4595
12 +1 0 +1 0 0.5345
13 0 -1 0 -1 0.6375
14 0 +1 0 -1 0.6875
15 0 -1 0 +1 0.3700
16 0 +1 0 +1 0.5235
17 -1 0 0 -1 0.4975
18 +1 0 0 -1 0.6870
19 -1 0 0 +1 0.4585
20 +1 0 0 +1 0.4695
21 0 -1 -1 0 0.4870
22 0 +1 -1 0 0.4430
23 0 -1 +1 0 0.4925
24 0 +1 +1 0 0.5800
25 0 0 0 0 0.6990
26 0 0 0.6700
27 0 0 0 0 0.6810
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3
Table 3 Variance Analysis and parameter estimation of the quadratic response regression model
T P
1 0.684500 0.031438 21.77 <.0001 ok
% 1 0.054625 0.012835 4.26 0.0014 ok
X 1 0.016208 0.012835 1.26 0.2328
X 1 0.018333 0.012835 1.43 0.1809
Xy 1 -0.092000 0.012835 -7.17 <.0001 *E
X% 1 0.010375 0.022230 0.47 0.6498
XiX3 1 0.002875 0.022230 0.13 0.8994
XXy 1 -0.044625 0.022230 -2.01 0.0699
X3 1 0.032875 0.022230 1.48 0.1672
Xy 1 0.025875 0.022230 1.16 0.2691
Xty 1 -0.019750 0.022230 -0.89 0.3933
X 1 -0.091583 0.021284 -4.30 0.0012 ok
X 1 -0.076958 0.021284 -3.62 0.0041 ok
x5 1 -0.105396 0.021284 -4.95 0.0004 ok
x) 1 -0.063271 0.021284 -2.97 0.0127 *
F P
0.144561 0.5931 18.28 <.0001 *E
4 0.060435 0.2480 7.64 0.0034 ok
6 0.016991 0.0697 1.43 0.2862
14 0.221986 0.9108 8.02 0.0007 ok
10 0.021324 0.002132 5.07 0.3336
1 0.000420 0.000420
11 0.02174423 0.001977
25 0.24373028
¥ (0.01<P=<0.05) ;** (P<0.01),
2.1.2 (P>0.25) o
SAS9.0 , 2.1.3 2
, 2
¥ =0.68333 +0.05462x,+0.01621x,+0.01833x; - ( )

0.09200x, —0.04463x x4 +0.03287x5x3 +0.02587x2v4 —
0.09100x,°-0.07637x,"-0.1048 1x5*-0.06269x.

, R> 09106, 91%
o 13 , X \x4\x12\x22\
X35 x4 P<0.001 st P<
0.05 X X3 Xy X3 exy  P<0.25

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

¥14=0.68333 +0.05462x, -0.09200x, —0.04463x x4
-0.09100x,-0.06269x.

¥23=0.68333 +0.01621x,+0.01833x;+0.0328 7x;
-0.07637x,—0.10481x5

¥24=0.68333 +0.01621x,-0.09200x4+0.0258 7 x4
-0.07637x,"-0.06269x,

SAS9.0
, L,

http://www.cnki.net



56 2010

80 r— 2 |
%
0.740 4
® 757 3
| ) = \
= .
= 0636 3 S |
= " 70
= b /
= P o
0.532 - .
N X / o
> 30.0 65 [ - . N '
0428k ’__.,"' 26,6 [_‘____________,_-) - 'Q.:P"‘ |
8000 o 233 . 60 £= — =l
¥ 33 :;UZD-G B om0 20.0 25 25.0 21.5 30.0
. .
(a) (b)
B1 Y=f(r,x)WEHEERRSEEE
Fig.] Response curved surface map and its contour line of Y=f(x,x,)
. o > i
07’9' 4 : %
0.685 3504/ / L
E !, ,.f / o° ]
= £ |/ [
£ 0613 B 3004 £ [
= B ot % |
i 1 = é?
\ : o
0.540 ] 2501 \ Za_
oA ~ - &
0.467 £ % A ‘39\"\\1
. 200 | o B il
33 B 1 4.0 5.0 6.0 7.0 8.0
ff (6] /mi
1 7 T W -
(a) (h)
B2 Y=flox)MEHEHERESERE
Fig.2 Response curved surface map and its contour line of Y=f(x,,x;)
400 — ~ "
o ~ ?v%-
0.721 . 350- ) '\_\ I
e = \ \
0.628 * = \ } &
2 ) 3
| 2 wil '
0.536 e | Q_@é" 3
2501 - R
0.443 _ e & .
400 r— 2 o i S _?-b
333 Kg?u_ 233 200 - . =
—
20000 WH K/l 200 225 250 275 30.0
i Th W -
W b /mLg™
{a) (b)

B3 Y=flo,x,)MEdEEREESZ%

Fig.3 Response curved surface map and its contour line of Y=f(x,,x,)

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



10 2 57
2.1.4 SAS9.0 ), ,
RSREG Procedure ( s

4). (21)70.746267% (%) 04, 70.7% |
302.208758W | (23)6.375605min , (24) 3022 W, 6.4 min | 20.2
20.24964 , (y) 0.743613, o

84.76% 0.744, 84.8%
4
Table 4 Results of canonical relation and Eigenvalues Analysis
(y) X X X3 Xg
X 0.537313 70.746267 -0.413193 0.263849 -0.083694 0.867554 -0.047173
X 0.022088  302.208758  0.743613 0.295173 0.857253 0.414200 -0.080174  -0.067857
X3 0.187803 6.375605 0.791867 0.007529 -0.516989 0.324981 -0.101046
X4 -0.950071 20.249643 0.339250 -0.442091 0.744417 0.367843 -0.118799
2.2 HDL-C (P<0.05);LCRA
2.2.1 LCRA HDL-C (P<0.05), TC (P<
(AAD) 5 ,LCRA 3 0.05), (AAI) ,LCRA |
TG .HDL-C .TC o LCRA AAI (P<
,LCRA 0.05), TG .TC
LDL-C (P<0.05) HDL-C (P< LDL-C , HDL-C AAI s
0.05);LCRA TC o
5 TG.TC.HDL-C.LDL-C.TC AAl (x£s,n=10)

Table 5 Effects of LCRA on serum TG, TC, HDL-C, LDL-C,TC and AAI index of hyperlipidemic rats (xs ,n=10)

TG/mmol- L TC/mmol - L™ HDL-C/mmol-L"  LDL-C/mmol-L" AAI
0.79+0.10 1.71+0.56 1.06+0.16 0.65+0.61 0.73+0.22
0.99+0.24 * 2.32+0.31 " 0.84+0.14 " 1.49+0.30 * 0.36+0.27
LCRA 0.87+0.24 2.21+0.29 1.33+0.14 ¢ 0.89+0.25 ¢ 0.61+0.10
LCRA 0.84+0.19 1.67+£0.42¢ 1.13+0.27 0.6620.18 ¢ 0.74£0.13 *
LCRA 0.90+0.21 1.63+0.26¢ 1.21+0.28 * 0.53+0.24 * 0.75+0.13 *
,a:P<0.01,b:P<0.05; ,¢:P<0.01, d:P<0.05,
222 LCRA LPL ,LCRA (P<
6 , , 0.05),LCRA  LCRA (P<0.05);
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,LCRA LPL (P<0.05), ,LCRA
s (P<0.01), LCRA LPS , LCRA
HL , LCRA (P<0.05), LCRA
(P<0.05), LPS , HL.LPL.  LPS , LPS
, LPS °
6 LPS HL.LPL (xxs,n=10)
Table 6 Effects of LCRA on LPS,HL and LPL enzymatic activities of hyperlipidemic rats (x+s,n=10)
LPL/U-mg™ HIL/U-mg™ LPS/U- ¢!
0.61+0.55 1.68+0.16 154.8+34.33
0.90+0.68 " 1.57+0.12 68.6£14.28 ©
LCRA 1.72+0.37 * 1.58+0.32 89.52+20.1 ¢
LCRA 1.44+0.88 ™ 1.62+0.35 88.75+19.20
LCRA 1.05+0.77 1.72£0.34 ¢ 85.6+28.60 *
,a:P<0.01,b:P<0.05; ,c:P<0.01, d:P<0.05,
3 4 : >
1) > > .
— \ 2) ;
, . (AAI), LPS HL LPL ,
70.7% . 302.2W | 6.4 min | )
20.2, 84.8% °
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Optimization on the Supersonic—-assisted Extracting Technology of Lonicera Caerulea
Anthocyanin and Its Hypolipidemic Effect

Jiao Yan' Wang Zhenyu'?
(Forestry Department, Northeast Forestry University, Harbin 150040
“College of food science and engineering, Harbin Institute of Technology, Harbin 150001)

Abstract Extracting anthocyanin from Lonicera caerulea residue by Supersonic—assisted technique. The influence of
ethanol concentration, supersonic power, the ratio of solution to solid and extraction time on the extraction and the hy-
polipidemic effects of anthocyanin were studied. The optimal extraction conditions were determined by SAS software as
follows,the ethanol concentration 70.7% , Supersonic power 302.2W and the extraction time 6.4 min, ratio of solution to
solid 20.2, the extraction rate was 84.8%. The animal experimentation indicated that the levels of serum lipids in hyper-
lipidemic rats fed with anthocyanin were significantly lower and AAI was obviously increased than those in model control
group, the activities of HL, LPL, LPS in liver were increased in anthocyanin groups. Anthocyanin from Lonicera

caerulea residue has significantly hypolipidemic and anti-artherosclerosis effects.

Key words lonicera caerulea residue; anthocyanin; supersonic extracting; response surface methodology; hypolipi-

demic effects
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