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2
21
47% 25% 12% 98% 4 2%
[ « ) I ;
22
DHG-9240A ( ); FA 1104
( ); KUDO'S SK 2200 H ( ;
40/59kH 7 M ax90N ); UV -2450 - ( );
AW 100 ( );DELTA320 pH [ -
¢ ) ]
23
231
(55 ) , 60 (Q 30mm)
232
1)
ACls (81 275m : :
A= 28 891X + Q 0002(r’= Q 9998) (1)
A —— X —— ,mg/mL
2)
; ( )
Y= (A- Q 0002)x & 653+ M (2)
Y— %0, A — M — , 0 8 653,
233
Sl
'
SRR — 55°C o AF FHaiEM T —_— R fEIL60 B i
|
WERY — ETHF e HRLE e 3R
234
, , 3
[19, 20] . [21]

[22]



6 1393
24
ASQ0 [23.24]
31
, 40kHz 70% (23]
( 3amL /g, 80min, pH ),
1 1 ,
1
70% 70% 70% 70%
(%) 2 673 3 042 3 417 3 369 3211 2 483
32
2 , pH 4
2 3
2
X1 (mL /g) X2 (min) X3 (%) x4pH
-1 15 40 50 3
0 25 60 70 5
+1 35 80 90 7
3
X1 X2 X3 X4 (%)
1 1 1 1 1 3 327
2 1 1 1 -1 3 260
3 1 1 -1 1 3215
4 1 1 -1 -1 3 186
5 1 -1 1 1 2 732
6 1 -1 1 -1 2 761
7 1 -1 1 1 2 883
8 1 -1 -1 -1 2 853
9 -1 1 1 1 3 188
10 -1 1 1 -1 3 107
11 -1 1 -1 1 3 086
12 -1 1 -1 -1 3 058
13 -1 -1 1 1 2 539
14 -1 -1 1 -1 2 476
15 -1 -1 1 1 2 437
16 -1 -1 -1 -1 2 393
:X1= (x1- 25)/10;X 2= (x2- 60)/20; X 3= (x3- 70) /20, X 4= (x4- 5)/2
3 ) X 2
(P< Q 0001) , X1(P=Q 0001); Xs(P=Q 4319) X.(P= Q 3797)

3

(3,

(r’= Q 9467)
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(3 X2 X1

Y= 1 678156250+ Q 012081250X 1+ Q 013603125X .+ Q 000871875X s+ Q 009781250X 4 (3)

X2 , X2
X1 X3  Xa
33
X2 X1 4 , Y
, 3 , 8m in,
ML /g
1 2 3 4 5
x1(mL /g) 25 30 35 40 45
x2(min) 60 70 80 90 100
(%) 2 816 3 086 3 359 3 314 3 108
34 (ccp)
, Box-Behnken 9 %, Xa
b 5
5 (Y= 1 414)
- Y 1 0 +1 + Y
x2(min) 66 70 80 90 94
xa (mL /a) 27.3 30 35 40 427
X2 X1 (%)
1 -1 -1 2 978
2 -1 1 2 921
3 1 -1 3133
4 1 1 3 288
5 Y 0 2 906
6 +Y 0 3 108
7 0 Y 3 146
8 0 +y 3 298
9 0 0 3341
10 0 0 3 385
11 0 0 3 358
12 0 0 3372
:X1= (x1- 35)/5X2= (x2- 80)/10
A S9 0 RSREG 6
(Y) , (X2,X 1) (4):

Y= - 10 39088928+ Q 28184150X 1+ Q 11087476X .- Q 00192987X i+ Q 00106000X 1 X 2-

Q 00268684X 3
6

X1

X2

1)

(4)
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) , Y X1 X2
( 1)
7
F P
2 Q 094394 Q 2673 21 95 Q 0017
2 Q 234605 Q 6643 54 56 Q 0001
1 Q 011236 Q 0318 523 Q 0623
5 Q 340235 Q 9635 31 65 Q 0003
3 186167
Q 046369
r2 Q 9635
1 4553
3.386 .
. :15?'4%%”" % E
£ ,: L &
£ A &f: £
E v- ik %u., o .‘ -4
# 2.880 ..'L
94.00 & —
2627 84.67 /§$ 66 2.89 )__11'
42.70 75.33 @L’? 27.30 35.00 42.70
71 3243 & WORHEE/mL-g”
ﬁ#/[ % 27.30 feoy WP #%) 2665 —2.779 2893 —3.007
> 3121 ~- 3235 3348
1 Y=f (x1,x2) () ()
6 (4),
Y= 3 386057%, X 1= Q 482277 X 2= Q 348390,
x1= 37 411385 x.= 83 483905
y (X1= 37,X2= 83)
3 321%,
, 6 (7
99% Q 9635,
99% (4)
35
[26].
[27].
[28].
[10]
[14]
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H ( +
),
4
(1) , 70%
(2) : 37
mL /g 83amin 70% pH 5 3 321%
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Optimization of Processng Parameter sfor Ultrasonic Extraction
of Total Flavonoidsfran Citrus Peel
by Regpon = SurfaceM ethod

S DongLin SHAN Yang L1 Gap-Yang ZHANG Ju-Hua ZHANG Qun
(H unan A gricultural Product P rocessing | nstitute, Changsha 410125, P. R. China)
(N ational Research and D evelopment Center f or O range P rocessing, Changsha 410125, P. R. China)
(N ational CitrusQuality Saf ety Supervision and T est Center, Changsha 410125, P. R. China)

Abstract The extraction of total flavonoids from citrus peel was optimized from extracting
®lvents and other extracting conditions with ultrasnic w ave-assisted extraction technique The
optimization extraction processwas studied by single factor design experment, fractional factorial
design experment, the stegpest ascent design experment and central composite design experiment
The mixture of ethanol and water was the best ®lvent, the factors such as ratio of ®lution to
m aterial, extracting time, ethanol concentration and pH value had effects on the extracting rate the
ratio of ©lution to material and extracting timew ere the most significant factors for extraction The
optimal condition described as follow s the ratio of ©lution to material was 37mL /g and extracting
tme was 83nin by the stegpest asent experment and the central composite design U nder the
optimized condition, the highest extracting anount of total flavonoids from citruspeelwas 3 321%.
The study provided useful information and reference for the optimization of extraction conditions and
processes of total flavonoids from citruspeel by ultra®pnic w ave-assisted equipm ent

Key words Citrus Peel, Total Flavonoids U Itraonic W ave Extraction; Regpponse Surface

Optimization
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