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Effect of Steam Explosion Pretreatment on the Content and Properties of Soluble Dietary Fiber in
Seabuckthorn Pomace
BAI Xiao—zhou, ZHANG Yi—fei
(Department of Food and Cooking, Zhengzhou Tourism College,, Zhengzhou 450000, Henan, China)

Abstract: The seabuckthorn pomace was treated with steam explosion technology. The conditions of
pretreatment of seabuckthorn pomace by steam explosion were optimized by response surface methodology to
improve the content of soluble dietary fiber from seabuckthorn pomace, and to compare the physicochemical
properties of soluble dietary fiber before and after steam explosion. The results showed that the content of soluble
dietary fiber in seabuckthorn pomace reached 24.74 % when the steam pressure was 2.0 MPa, the residence
time was 88 s, and the particle size was 60 mesh, which increased by 246 % compared with the control samples
(7.14 %), and the water holding capacity, oil holding capacity, and swelling capacity of soluble dietary fiber
after steam explosion were all significantly increased. Scanning electron microscope observation showed that the
surface of soluble dietary fiber of seabuckthorn pomace after steam explosion was shrunk, curled and had holes.
Experiments showed that the use of steam explosion treatment of sea buckthorn pomace, in order to increase its
soluble dietary fiber content, so that the waste of seabuckthorn residue will be reused.

Key words: seabuckthorn pomace; response surface; soluble dietary fiber (SDF); water holding capacity;
swelling capacity ; oil holding capacity
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Table 1 Analytical factors and levels of response surface

methodology
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Table 2 Design and results of response surface analysis
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Table 3 Analysis of response surface variance table

KU CFITRL AMEE By FH p B
RS 203.99 9 22.67 9876  <0.000 1 ~ **
A 6.23 1 6.23 27.15 00012  #*
B 2.23 1 2.23 9.7 00170  *
C 3.65 1 3.65 1588  0.0053
AB 437 1 437 19.03  0.003 3
AC 13.40 1 13.40 5837  0.000 1
BC  9.000x10* 1  9.000x10™ 3.922x10° 0.951 8
A2 65.20 1 6520  284.08 <0.000 1
B 77.13 1 77.13 336.08  <0.000 1
o 15.52 1 15.52 67.63  <0.000 1
B 2E 1.61 7 0.23
KA 041 3 0.14 046 07247
gz 119 4 0.30
MRS 205.60 16
R? 0.992
R 09821
CV.% 24

¥ <0.05 TR ZE R W = <0.01 RRZEFWNE,



B AHA

BB, 3 ARSIV T RRE TIERIER U S F AR Ha

2% 3 0, [ <0.000 1<0.01 H i 3%, 2401
Tl p=0.724 7>0.05 AN, [AIERIR R A [l 9 R 4K
HR*=0.992, HAAREF 5 % A8 2215 P RIMEST , %
HA ST AR R RE AR S W s, A8 5 R KON 0.24
IXT 0.5, BN A AT SERREE RS . VPR SDF
P PIERRI R —KIT A B .C, KA B .C*, 28 H.
Tl AB AC ¥R 03 3 HI BC AN W3, B 45
AN PR 2 X i 7 (B S AN 2 T BRI R M R
2.1.2  fifbzsi g n b A1

Mg 7 p T P R o i A A 45 v R TR AT LA S
A5 DR 2R (1) 38 AR FH i 55 RIS MR R B R/ . i TR0
BED . A 3 A S DY 2 W [ R A8 B AR,
YR F-28 A m 2k RN S5 Z A ™, B 1 78R
J 5 2 R st 1) RN A A 420 19 19 5 B A P o) . e 1l R
TR IA

SD¥/%

B SDF/%

100

B YEJEIN 8]/
8

2.0
A ZES R/ MPa

SDF/%

A FESJEH/MPa 80 cppkpeiter i

D SDF/%
80
70
o
((vH
Z 60
£
e
O
50
18
40 T T 4
15 1.8 2.0 23 25
A ZRSUEHR/MPa
S
=
a
95}
N 0 60780
B 4RI fal/s C kbt H
SDF,
80 %
701
[EL 20
g
i— 60_
R
(S
50
40

T T T
60 70 80 90 100 110 120
B HEFERE)/s
B 1 FREREERBFRERRZ BRI EEME
B&E
Fig.1 Response surface and contour plots of steam pressure,

residence time and particle size
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Fig.2 Scanning electron microcopy (SEM ) images of

seabuckthorn fruit residue before and after steam explosion
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Table 4 Effect of steam explosion on physicochemical properties of

SDF from sea buckthorn fruit residue
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