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Optimization of extraction technology for insoluble dietary fiber from
peel of Pitaya by response surface methodology
LIU Qian-gian
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Abstract: The sequential treatment with alkaline followed by acid was applied to extract insoluble dietary fiber(IDF)
from the peel of pitaya and main process conditions were optimized by single-factor experiments combined with
response surface methodology. The extraction rate and purity of IDF were investigated with respect to NaOH
concentration, alkaline extraction time, alkaline extraction temperature, alkaline extraction liquid-to-material ratio,
acid extraction temperature,acid extraction time and acid extraction liquid-to-material ratio. The results showed
that the optimal extraction conditions were NaOH concentration of 4.3% (g/g), alkaline extraction temperature
46.5 °C,alkaline extraction time 60 min, alkaline extraction material - to- liquid ratio 15:1 (mL/g) , acid extraction
temperature 77.4 °C,acid extraction time 1.5 h and acid extraction material-to-liquid ratio 15:1(mL/g).Under the
optimal extraction conditions,the yield and purity of IDF were 30.29% and 94.78% ,respectively.
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Fig.1 Effect of alkaline extraction liquid to

material ratio on the extraction of IDF
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Fig.2 Effect of alkaline extraction temperature
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Fig.6 Effect of acid extraction temperature
on the extraction of IDF

2.1.7  BRFEWORLLLXT IDF 252y 18 7 Al X
A FRPEBOEL L XS IDF S BR i 52 ma /0 | Bl A5 Wkt
FEAYEE N IDF 4535221 B THRUT B T2l B 2 A7
Jr BT, B EURHS HCL 3 &, SEH 1501 Ze 4y
VE N BALERITRPZ WO LU o 28 18 35 P 53 Fr A5 IR 12 W Rt
PEXF IS AR AL B2 W AN B35 (p > 0.05) , SOz N R
AE g v Bz TR S 50 g P AR

—f— IDF4liJi
—4— IDFfi}%

60 1 T T T
51 101 1571 20:1 25:1 3011
TRk LE(mL/g)
K7 BREEHORE LR IDF Sy ne
Fig.7 Effect of acid extraction liquid

to material ratio on the extraction of IDF

2.2 ok ERRINE SR

2.2.1  WER LRI Mg R MR YE Box— Behnken
2 A S BT R, 2554 AT B DR 3R SR, A
BRARIORHHE 1501, BB ] 1.5 b, W S00RHHE 1571,
FEHXT IDF 15 FN4EBESZ a3 K ) 4 K2 ( NaOH
B4 JBT G 5 5 O TR O B ] R R B it T

VO PRI 2R = 7K Py e 1L T8 S A SIE 6 o S 36 S AT 4 2R DL
%%2"’%%40

X2 33 BRBEATGETH AT, A% Tk T
EYEE ey g (1 N

Y, =24.19 + 1.27A + 1.02B + 1.52C + 1.17D -
0.72AB-0.47AC-0.45AD-1.07BC-0.71BD-0.37CD +
0.61A° +1.81B% +1.92C* +1.39D’

Y, = 94.69 + 1.07A + 1.12B + 1.43C + 1.13D -
0.98AB-0.72AC-0.36AD—1.07BC—-0.89BD-0.36CD —
2.21A°-0.79B°-0.96C*-1.35D’



RS T 2SS
T ¥R Asesitid |

Vol.36,No.15,2015

K3 IDF REA A [l RERL ) 5 22 3 K A 6

Table 3  Analysis of variance and significance test of the regression model for the yield of IDF

GBS S5 F ¥y FAg pfE M
R 129.51 14 9.25 32.12 <0.0001 .
A 19.23 1 19.23 66.76 <0.0001 "
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AB 2.09 1 2.09 7.25 0.0175 %
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Table 4  Analysis of variance and significance test of the regression model for content of IDF

Ti ZERIR SFI7 A F ¥75 F1H p i BFE

%l 122.33 14 8.74 27.26 <0.0001 * %
A 13.70 1 13.70 42.73 <0.0001 ®
B 15.14 1 15.14 47.24 <0.0001 *
C 24.65 1 24.65 76.91 <0.0001 *
D 15.37 1 15.37 47.95 <0.0001 ®
AB 3.86 1 3.86 12.05 0.0037 *
AC 2.09 1 2.09 6.51 0.0230 *
AD 0.52 1 0.52 1.62 0.2242

BC 4.62 1 4.62 14.42 0.0020 *
BD 3.15 1 3.15 9.83 0.0073 * %
CD 0.53 1 0.53 1.64 0.2212

A? 31.63 1 31.63 98.68 <0.0001 * %
B’ 4.06 1 4.06 12.65 0.0032 ok
c 5.92 1 5.92 18.48 0.0007 * %
D’ 11.79 1 11.79 36.78 <0.0001 * %
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Fig.8 Response surface plots of pairwise interactive effects
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