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Functional properties and optimization of microwave assisted alkaline
extraction of dietary fiber from pomelo peel
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Abstract: The extraction technology of dietary fiber from Jiangyong

pomelo peel by microwave assisted alkali method was established and
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the physicochemical properties and antioxidant activity of dietary
fiber were analyzed. The results showed that, ensuring the extraction
rate of soluble dietary fiber preferentially, the optimum extraction
process of dietary fiber were solid-liquid ratio of 1 : 10 (g/mL),
NaOH concentration of 8%, microwave time 40 s and microwave
power 350 W. With the contrl of the optimal conditions, the maxi-
mum extraction yield rate of soluble dietary fiber ( SDF) and
insoluble dietary fiber (IDF) was 40.8% and 45.1% . respectively.
Moreove, the dietary fiber showed fine water holding capacity (SDF;
5.3 g/g; IDF: 3.5 g/g), swelling capacity (SDF: 5.1 mL/g; IDF.
2.4 mL/g) and oil holding capacity (SDF: 4.6 g/g; IDF: 2.1 g/g).
In addition, the a good antioxidant activity was also found in the diet-
ary fiber, which could scavenge DPPH radicals and inhibit the oxida-
tion of vegetable oil. The free radical scavenging rate of SDF was sig-
nificantly higher than that of IDF and BHT (z-test, P<C0.05) when
these concentration reached 2 mg/mL. Finally, the inhibitory effect
on POV of vegetable oil under the same mass fraction was SDF >
IDF>BHT.

Keywords: Jiangyong pomelo; dietary fiber; microwave; alkali meth-

od; physicochemical properties; antioxidant activity
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Figure 1

Effect of various factors on the yield of dietary fiber from Jiangyong pomelo peel
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Table 1 Factors and levels of orthogonal optimization
experiment

KT ARHREE  BERROBBURE  CRGKIIE/ DRk i/

KT
(g/mL) IR % w s

1 1:6 6 250 40

2 1:10 8 300 60

3 1:15 10 350 80

PEINFR 350 WL I 1] 40 s, L3 J7 /0N B B0 I (] S 4%
FETHAT I 225301 (3 3) o BHIR B BB IR it 43 0% SDF
a4 F 5 f 3 (P<C0.05) , Sl D e Xt SDF 45 8 g2 i A 1 3%
WUESEE (n=3) £ A MR AE T2 447, SDF F ¥ 15 %
9 (40.840.26) %, IDF P-4 3y (45.140.32) %,

IE A A0 A5 B A B2 BCE 20 4% 1R TR R0 4 A B LT
ATPESR . SDF 15 2 & F © A B b & ) A 500k 4l B 19 42 Ji
T,

2.3 BESEMNELHER

e P 2 A] 0 el e R 4k o SDF R FFK 01 K s B
1435128 5.3 g/g.5.1 mL/g.4.6 g/g; IDF [HF7K I3 I ik
J1FE 153508 3.5 g/g.2.4 mL/g.2.1 g/g, WU .SDF 5

x2 EXMURBER

Table 2 Results of orthogonal optimization analysis

F5 A B C D SDF 18/ %
1 1 1 1 1 13.2

2 1 2 2 2 21.8

3 1 3 3 3 22.1

4 2 1 2 3 27.5

5 2 2 3 1 40.5

6 2 3 1 2 33.8

7 3 1 3 2 30.1

8 3 2 1 3 34.2

9 3 3 2 1 35.5

""" ke 190 236 270 207

ko 33.9 32.6 28.3 28.6

ks 33.2 30.4 30.9 27.9

R 14.9 9.0 3.8 1.8

®3 EXRBRERFENN

Table 3 Variance analysis of orthogonal testing results

TPEKI HWMEVIIM AME  HIr F{H W&

A 425.042 2 2 212,521 1 106.202 1 =
B 123.428 9 2 61.714 5 30.840 3  x
C 23.068 9 2 11.534 5 5.764 1
REF(D  so022 2 20011
SR 5 576.542 2 8

T Fooscz.o =19,
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Figure 2 Value of physicochemical indexes of dietary fiber

from Jiangyong pomelo peel
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Figure 3 Scavenging effect of dietary fiber from Jiangyong

pomelo peel on DPPH free radical
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Figure 4 Effect of dietary fiber from Jiangyong

pomelo peel on POV of peanut oil
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