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Optimization of processing parameters for the extraction of anthocyanin from

purple sweet potato by response surface method associated with factorial design
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Abstract: The influence of extraction solvent, pH and the extraction
conditions on the extraction ratio of anthocyanin from purple sweet
potato was optimized by single experiment and 2-level factorial de-
sign. By using 2' factorial design, the extraction time and tempera-
ture were identified as main factors, and the selected variables were
further investigated by steepest ascent analysis and optimized by cen-
tral composite design. The results indicated that hydrochloric acid
with ethanol solution was the best solvent, meanwhile, the extrac-
tion temperature and time showed a higher influence to the extracting
ratio. The optimized extraction ratio was obtained after 74 ‘C and
84 min, leading to the extraction ratio of 419. 529 mg/100 g.
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(V@ m) B 60 min, i B 60 C.60% & B+ 3h MR & W
(pH W 2. 0), LA S E 18 & 17 15 Z8 /E i [ {8 , R A Design-
expert 8. 0. 6 BT 21 BT BRI T 52, 0 50 52 i 48 B
BORM EERE,

D i EFHRE o B 7 R A R B GK
PR DLSE AR (0 B UK g B AR AR BE X B R AT
T b 3, 6 B AR K

) UL A K 7E fd b LA B oL

A G0 U AR A B I 1 R R ASE R L D) SR A 1 PR
RS i
1.2.3 BETHKSSEHMME # GB 5009. 3—2010
AT,
1.2.4 BREHOATSRERMME R g KERCTE ., N
A — 8 IR R R W2 Ak 2 W T, — 7 T BE KV I i B — 2
AFEl.F 4 °C .12 000 r/min F &L 10 min. i 3§ . 5 7 15 €
WHEBE TFKERZE 100 mLBUE R FHEW A0 pH 1.0
R — E L Z op O M pH 4. 5 GRIR— L RN ZE Wi
O 19 52 0l i W R — s A B B 30 min, 1 AT 0L OG K
T o A5 e R W AT 05 b TR O A iemex B2 700 nm AL IR O B
Ao KA pH R 22BN, B A FHE P D
A

P*A X MW X DF XV X100
o eXL XM

A= (A viscmx — Ao )pH 1o~ (A vismas — Ao )pH 4.5 (2
It EP :

(O

P— 415 %, mg/100 g;
A—IGRE
MW—— @ 3 F i, 449. 2 Da;
DF — i B A5 50

V— ERF G NER, mL;

JEE IR W ot R AL 26 9005
L— K .1 cm;
M——FE i i . g

Ay vis max— B2 R WS 0 b A IR DI JE
Azoo—700 nm M\ng%go
1.2.5 HufEabPe R 56 %088 R F Design-expert 8. 0. 6 43 #T

WP, MARKESL 3R ERBTHME.
2 RS0
2.1 EETHAKSEENE

60 'C T4 12 h. EE T K& HIEE 9.82).
2.2 REBRFNEELGHRRIIENZM

HI3E 1 AT, 6000 & I+ #h R ¥ W R 42 B, ok 2
AN 0. 483, 3T T HoAb 7 PR IO 4R BT AR A ., 7T
.60 %6 & T+ 12 V7 TR B BORIUR, S A, T L 45 R T M, 22 4
e v AR AR 1 4R BOA I

1 ERNAANEEREHRIEENZE
Table 1

The effect of different solvents on the extraction

ofanthocyanin from purple sweet potato
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Figure 1 The effect of pH value on extraction of

anthocyanin from purple sweet potato
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Table 2 2*-Factorial Design and its code

X, X, ZHE X $EHL Xy WKL
K-

BEE/min - W/ % B/ C WV m)

—1 40 40 50 30 ¢ 1

0 60 60 60 40 + 1

1 80 80 70 50 © 1

£3 2 EFRBETRER'
Table 3 2'-Factorial Design experiment and its result
VAR R E Y
IR X, X, X X,
(10 %mg+g b

1 —1 —1 1 1 413. 339
2 1 —1 —1 1 384.074
3 —1 —1 —1 —1 315. 880
4 1 1 1 1 432.011
5 —1 1 1 1 423.703
6 1 1 —1 1 372.005
7 —1 1 —1 —1 337.284
8 1 —1 1 —1 423.703
9 1 —1 1 1 438.139
10 —1 —1 1 —1 423.703
11 —1 —1 —1 1 322. 404
12 1 —1 —1 —1 342. 244
13 —1 1 —1 1 337.268
14 1 1 1 —1 419. 529
15 —1 1 1 —1 411. 685
16 1 1 —1 —1 358.901

F{i 13. 41 0.33
Prob>F 0.0037 0.5795 <C0.0001 0.102 9

mESE 2 4 1 3

T MR F {EN 41.22.Prob>F 4 0.000 1,R? 24 0.937 5,
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Table 4 Design and responses of steepest ascent analysis

= Xy /min X3/C HEEH/E/(10 mg g b
1 60 60 342. 20
2 70 65 350.51
3 80 70 423. 26
4 90 75 381.69
5 100 80 405. 43
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Table 5 Design of the CCD experiment
i (E Xy /min X;3/C
—a 65. 86 62.93

—1 70 65
0 80 70
1 90 75
a 94. 14 77.07
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Table 6 The results of CCD design
HEFHE/(10 mg g 1)
L iass X3 X,

S E T 1

1 0 0 423. 256 423. 34
2 0 a 407. 564 400. 82
3 1 1 395. 433 401. 74
4 0 0 417.789 423. 34
5 0 0 430. 002 423. 34
6 —1 —1 357.125 358.33
7 1 —1 365. 548 367.63
8 —a 0 354.016 350. 88
9 0 —a 368. 527 367.76
10 0 0 427,587 423. 34
11 —1 1 365. 548 370.98
12 0 0 418. 085 423. 34
13 a 0 383. 587 379.21
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Table 7

Analysis of variance for the fitted regression model

PRI CFHIR AmE ¥ FE P{H  RFEMN

BB 9671.27 5 1934.25 49.98 <C0.000 1 W @%E

X3 802. 56 1 802.56 20.74  0.0026
Xy 1093.12 1 1093.12 28.25 0.0011
X1 X3 115.15 1 115.15  2.98 0.128 2

X;? 5 910. 57 1 5910.57 152.73 <<0.000 1

68.54 <<0.000 1
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Figure 2 Contour plot and response surface of
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