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Tablel- In vitro digestibility of Vxos and Pxos in simulated oral, gastric, and intestinal medium

Digestion treatment Reduction sugar (mg/ml) Hydrolysis degree
(%)
Vxos Pxos Pxos Vxos
Before digestion 3.63+ 0.4000° 4.23+0.0361?2
Oral digestion 3.64+ 0.0458° 4.25+ 0.0265% 0.16 0.35
Gastric digestion 3.64+0.003° 4.24+0.01732 0.16 0.17
Intestinal digestion 3.65+ 0.0173° 4.25+0.01732 0.31 0.35

Data in the table represents the mean +standard deviation of triplicate analysis. Different superscripts within the

same column represents significant difference at P<0.05
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Table2- Growth indicators (Umax and ODeoo) of Bifidobacterium Bifidum at the different carbon sources

Carbon Source Negative Glucose FOS VX0s Pxos
Growth indicator Control
ODeoo 0.103+0.0042 0.621+0.105°  0.940+0.024° 0.991+0.004Y 1.06+0.017¢

Mmax (1) 0.383+0.0472

0.408+0.120°

0.525+0.010° 0.639+0.018 0.637+0.127¢

Data in the table represents the mean +standard deviation of triplicate analysis. Different superscripts within the

same raw represent significant difference at P<0.05
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Figure3- Effect of different carbon sources on growth of Bifidobacterium Bifidum
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Figure4- pH of Bifidobacterium Bifidum culture media after 24 h
Different superscripts above the bars represent significant difference at P<0.05
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Introduction: Xylooligosaccharides (XOS) are the sugar oligomers made up of xylose units and
considered as non-digestible food ingredients. Xylooligosaccharides exhibit prebiotic effect when
consumed as a part of diet. They are neither hydrolyzed nor absorbed in the the gastrointestinal tract.
They affect the host by selectively stimulating the growth of good bacteria, so called probiotics and
enhance one’s health (Chapla et al., 2012). Probiotics defined as direct food microbials (DFM) that
beneficially affect the host by improving its microbial balance and have been consumed to change
the composition of colonic microbiota (Gibson and Roberfroid; 1995). Xylooligosaccharides are
relatively new type of oligomers which have gained a lot of interest because of many technological
and health benefits, and a lot of research is going on to explore their dietary and physiological roles.
Moreover, it has acceptable organoleptic property. Xylooligosaccharidesdos not exhibit toxicity or
negative effects on human health (Jayapal et al., 2013). Date fruit is one of the important garden
products in Iran. A large amount of dates especially second and third grade dates, are used for
production of date syrup, date chocolate, vinegar, liquid sugar and so on. In these industries, date seed
is one of the wastes by-products. Hemicellulose (xylan) is one of the major parts of date seed. The
purpose of this research is xylan extraction from date seed, enzymatic hydrolysis to obtain
xylooligosaccharides and evaluation of their prebiotic potential compared with the commercial
prebiotic (Fructooligosaccharide).

Materials and methods: Date seeds (Kabkab variety) were prepared from a local processor in
Behbahan city (Khozestan, Iran) and after washing, dried by solar method. Seeds were grounded by
shear mill (Ahrar mill company- Iran) and the particles bigger than 2mm were separated by sieve,
and the particles smaller than 2 mm were stored at -20°C until extraction processes. It has been reveal
that highest efficiency in hemicellulose extraction is gained by alkali method. (Liu et al., 2016).
Before extraction, fat, soluble sugars and lignin in order to purification were separated. Ishrud method
(2003) was used for purification. Thirty grams of kernel powder was defatted for 4 hours at 40°C with
hexane, then washed with solvent several times. The remaining material was placed in ethanol (1:15)
at 75°C for 4 hours under constant stirring for the separation of monomers and colorants. In next step,
in order to delignification, the remaining material was placed in sodium chlorite (% 0.7 NaClO)
solution for 5 hours in the pH 4 and 75°C, then dried by air at 60 °C. The produced hollocellulose
material was exposed to dilute solution NaOH (0.1 M) at 80 °C for 3 hours. After that the product
was mixed with 2.25 M sodium hydroxide at room temperature (25°C) for 24 hours under N3
atmosphere, then was centrifuged and the supernatant was separated. The produced solution was
neutralized to pH=5.5 by acetic acid glacial. The neutralized solution was mixed with 3 volume
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ethanol 95% and after overnight at 4°C centrifuged at 10000 rpm. Then the gained xylan hydrolyzed
by two commercial xylanases namely Pentopan mono BG and Veron 191. The XOS in the two
hydrolysates were qualified and quantified by high performance liquid chromatography (HPAEC-
PAD). In order to testing digestibility of both XOS, they were exposed to the solutions similar gastric
juices (Shi et al., 2018). Effect of both XOS, as carbon sources, on growth of Bifidobacterium bifidum
(umax and ODego) was compared with, negative control (without carbon source), positive control
(glucose), and fructooligosaccharide (FOS). The pH of cultures were determined at interval times.
Results and discussion: The results showed that hydrolysate of each enzyme contained different
ratio of xylobiose (X2) and xylotriose (X3). The both enzymes produced X, and X3 from date seed
xylan so that veron 191 produced Xz more than X3 while pentopan mono BG produced X3z more than
Xo. Veron 191 and pentopan mono BG, are belong to two main families of carbohydrate hydrolyzer,
GH10 and GH11 respectively. Researches has been reported that GH10 and GH11 families produce
low degree of polymerization (DP) and high DP XOS respectively (Kiran et al., 2013). For XOS
hydrolysates through enzymatic hydrolysis of date seed xylan by veron 191(Vxos) and pentopan
mono BG (Pxos), sugar content was determined as 3.63 and 4.23 mg/mL, respectively. For simulation
of intestinal medium, Vxos and Pxos were subjected for digestion by a-amylase, gastric pepsin, and
trypsin under pH of 7.0, 3.0, and 7.0, respectively. Reducing sugar content of VVxos after sequential
in vitro digestion was 3.64, 3.64, and 3.65 mg/mL for oral, gastric, and intestinal phase, respectively.
Reducing sugar content of Pxos after sequential in vitro digestion was 4.25, 4.24 and 4.25. No
significant changes were observed in reducing sugar content and for both XOS after sequential
gastrointestinal medium treatments. Results have indicated that both VVxos and Pxos were resistant to
digestive enzymes in gastrointestinal tract, with no significant releasing of reducing sugar in the
presence of digestive enzymes and specific pH conditions mentioned above. In terms of effect on
growth, there was significant difference between Vxos and Pxos and another carbon sources (P<
0.05). Overall, due to indigestion property of XOS from xylan hydrolysate of date seed, and their
positive effect on growth of Bifidobacterium bifidum, prebiotic potential property can be attributed
to them.
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