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The ability of kiwifruit to positively modulate key markers of gastrointestinal function
AL Molan', MC Kruger, S D&, LN Drummond

Ynstitute of Food, Nutrition and Human Health, MegdJniversity, Palmerston North, New Zealand
ZESPRI International Limited, New Zealand

Background — The consumption of kiwifruit is associated with aimber of health benefits related to
gastrointestinal function. These benefits are galyeattributed to the high levels of vitamins, merals, dietary
fibre and bioactive phytochemicals present in kiwif There is a need to investigate the biologazivities of
specific fractions of kiwifruit on markers of gasitntestinal health.

Objective — To further explore the potential of kiwifruit toflaence specific aspects of gastrointestinal fumttihe
edible portion and an aqueous extract from bothPZIE8" GOLD (ZGO) and ZESPRY GREEN (ZGR) kiwifruit
were assessed for their ability to influence thewgh of both beneficial and pathogenic bacteiia vitro. In
addition, the potential of kiwifruit to modulategtlactivity off3-glucuronidase an@-glucosidase was investigated.
Design— Aqueous solutions were prepared from the edlekhfand water-extracts of ZGO and ZGR kiwifruit. A
series ofin vitro experiments were conducted to evaluate both thien@nobial and prebiotic properties, and
intestinal bacterial enzyme activities of kiwifraihd kiwifruit extracts.

Outcomes— Solutions prepared from ZGO and ZGR kiwifruit sleal high antimicrobial activities against both
Gram-positive $taphylococcus aureandStreptococcus mutanand Gram-negatives@imonella typhimuriurand
Escherichia coli pathogenic bacteria, with the water extracts leikhg the greatest antimicrobial activity. The
impact of the same solutions on the growth of ttsains of lactic acid bacteridgctobacillus rhamnosus, L.
acidophilusandBifidobacterium brevewas evaluated in MRS mediuim vitro. In general, lower concentrations
(0.5 — 2.5 mg/ml) did not significantly affect tgeowth and viability of these bacteria, howeveiddition rate of 5
mg/ml resulted in a significant increade<(0.05-0.01) in the numbers of viable cells of thé&zxctic acid bacteria.
Kiwifruit, and in particular the water extract ofGD kiwifruit demonstrated an ability to positiveigfluence
intestinal bacterial enzymes, by inhibiting R-glkanidase activity and promoting the activity Bfglucosidase.
Conclusion— Both the edible flesh and particularly water agts of ZGO and ZGR kiwifruit, exhibit antimicrobia
and prebiotic activity when testéu vitro. Kiwifruits have also been shown to beneficiallpanlate the intestinal
bacterial enzymes, R-glucuronidase &nglucosidase, in a manner that is consideredfic@aidor gut health.

Synergistic interactions between different fruits br enhanced brain wellness
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Background — The health benefits of polyphenolic extractsamds rich in polyphenols such as fruit are likelyoe
the result of distinct components interacting #fiedent physiological sites or on diverse cellyathways. Itis

most likely that multiple compounds (in a food atract matrix) interact synergistically and/or addily to

potentiate the bioactivity of major active ingratti€s). The benefit of a diet rich in fruits anegetables is

attributed to the complex mixture of phytochemigaissent in these and other whole foods

Objective — We have focussed on the brain to developvitro assays that can detect synergies between
phytochemical combinations that may promote ‘braétiness’ benefits.

Design— A two cell system comprising human SH-SY5Y neatocells exposed to supernatants from THP-1
monocytes was used as a model for neuronal damamerimg as a result of inflammatory, metabolicagieing
processes. The ability of polyphenols and comait extracts alone or in combination to protdu¢ theuronal
cells from cell death was determined over a 1tRDcatechin equivalent dose range using flow cytoydResults
were expressed as Efvalues derived from the Cell Death Index (CDI) a&hd ratio between Eg values of
individual fruit extracts and combinations was us®dalculate a Synergistic Index (SI).

Outcomes— Common phytochemicals were found to vary in thadility to protect the neuronal cells as did
polyphenol rich extracts from blackcurrant and Kiuit extracts. The E& values for quercetin, rutin, catechin,
phloretin and phloridzin were 1.48, 1.76, 1.84,92a&nd 7.20 (inuM), respectively. The EC50 values for
blackcurrant and kiwifruit extracts were 4.86 an813(in pM catechin equivalent), respectively. ThesEOf
combinations of blackcurrant and kiwifruit extractere 1.12, which gives a Synergistic Index of 0(3r<1
indicates synergistic interaction). Thus the btarkant and kiwifruit extracts were more protecttegether than
both extracts alone or any of the other commonaahgmicals tested.

Conclusions— The results demonstrate thiat hatural combination of phytochemicals in fruitasy be responsible for their
potent biological activities. ®ergistic interaction between different fruit exttsacan be detected and quantified and
may allow the development of new types of functidnads based on synergistic interaction of froit brain health
and other targeted health areas.





