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Prebiotics are used to stimulate probiotic bacterial growth in the gut to optimize
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u Figures 15-19. The effects of each oligosaccharide (XOS, FOS, GOS and oligosaccharide
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environments with inadequate or abundant sources of nutrients. These
environments can have an effect on the growth and type of bacteria
which reside within the digestive tract, including the small and large
Intestines. The large intestines contain up to 1014 bacteria per gram of
waste content (4). With this high concentration of bacteria, it is

During the optimization phase of the project, the results indicate that as pH decreases, so
does the growth of each bacteria. The growth curves of each bacteria mimicked one another,
at both pH 7 and pH 5, except in the base of Bifidobacterium infantis, which seems to have

'Srgﬁgtggrt] tgecﬁgﬁ'ed%gfﬁvﬁyi%eo?ﬁngiiﬁtiéhﬁiremgﬁftge'iSfri‘é%‘fce’ been the result of little to no living bacteria during the experiment, since the growth curves
pacteria, known as probiotic bacteria, can produce products which the : ab_cl)_\r/]e clearly indicate tpa:.thls; ba(l:telflladWIII grO}?,’ o t;OtPf pI;I 7 and fSI.B'f'd bacteri .
quman bOdy Can utlllze, Or even prevent the estabIIShment Of harmeI of Bifidobacterium infantis - Optimization at 7 pH and varying Oxyrase concentrations 7 o Bifidobacterium longum - pH Optimization at 7 pH at varying Oxyrase concentrations - Bifidobacterium loctis- pH Optimization at 7 pH at varving Oxyrase concentrations e Oxyras.e ConC-en ra !On eve- S a a Slgnl ICan e- eC On eaC : I I -O aC -erlum SpeC-IeS
hacteria. and Lactobacillus acidophilus. Being an oxygen-reducing enzyme, it assisted in scavenging
There are several types of probiotic bacteria, such as the - " o | oxygen from the media environment, which in turn supported anaerobic processes.
Lactobacillus strains or Bifidobacterium strains (1), but considering they - w - R —— 7, Lactobacillus rhramnosus did not need such enzymatic support in order to grow since it was
require different environments, it is reasonable to contemplate on their N Emm T TE—— A1 o able to establish itself with, or without, oxyrase.
: S U— By AA— ST - i At inei -
optimal environments within the setting of the human digestive tract 1, — e zeesll , L ) s With the optimization complete, insight was granted into how much MRS, oxyrase, and pH
Once this environment Is established (pH, oxygen and ambient A ¢ AT s 25 § (my —— . . T .
nourishment) then additional food sources need to be considered (2) B A e A o level was needed to facilitate an environment similar to the duodenum and onwards. This
vt - e ' - pl - A T - - - 0
To enhance growth of these probiotic bacteria, specialized | RN - T ee would have a higher pH than the stomach, but StIIIOIeSS than a pH of 7. From this data, 25%
oligosaccharides, known as prebiotics, are used. Oligosaccharides,of SSSisssiiissasassessns QS sesseemmmee s e === MRS, a pH of 5 and an oxyrase concentration of 2% was chosen. If the concentration of
Xylose (XOS), Fructose (FOS), and Galactose (GOS), were used as ol N e N P MRS was higher, it could mask any growth enhancement by the oligosaccharides, which
the primary food source in these experiments. — were a primary focus. Similar light of thought went into how the oxyrase was being utilized.
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a sterile swab into 9 mL MRS broth tubes containing 0.05 L-cysteine and placed into an incubator with a
Gaspak to facilitate an anaerobic environment and incubated for 24 hours at 37°C. Lactobacillus rhamnosus e
and acidophilus were placed into 9mL MRS broth tubes at 37°C for 24 hours.
Media and Oxyrase Optimization: Diluted (0.1 ODg,,) Bifidobacterium longum, infantis, and lactis were
run on a separate plate than Lactobacillus acidophilus and rhamnosus due to space on the 48 well-plate.
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plates. Each well contained 2% of each oligosaccharide (XOS, FOS, GOS, and combination D), summing to
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