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Preventive effects of purple potato 

in obesity and low-grade 

inflammation 

1 



2 

(Adapted from  Bhattacharyya  et al.,(2014) 
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Chronic Diseases are the major cause of death 
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http://www.who.int/chp/chronic_disease_report/full_report.pdfl Accessed March 5, 2018  

http://www.who.int/chp/chronic_disease_report/full_report.pdfl
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Diet and chronic disease prevention 
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Antioxidant capacity (ORAC) of 12 potato cultivars
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Antioxidant Capacity (ORAC) 

Can. J. Plant Sci. 2012, 92: 485-493 

http://images.google.ca/imgres?imgurl=http://scrumptious.typepad.com/srbeack/images/2007/04/02/purple_potatoes.jpg&imgrefurl=http://scrumptious.typepad.com/srbeack/fish/&usg=__7SUX1dtJe4B-c-tPmngFR1oHbnE=&h=211&w=247&sz=113&hl=en&start=4&tbnid=KWrB133XhXkREM:&tbnh=94&tbnw=110&prev=/images?q=purple+potatoes&gbv=2&hl=en


High antioxidant content and activity 
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Anthocyanins 

PPE 

mg/100g DW 

1 pelargonidin  2.88±0.01 

2 petunidin  15.27±1.72 

3 malvidin  1.84±0.04 

TAC 39.0±0.03 
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Molecular docking of purple carrot or potato 

derived anthocyanins to SGLT1 or GLUT2  
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A 

SGLT1 

GLUT2 
Zhang et al. Mol Nutr Food Res. 2017 
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*DAD1 B, Sig=520,8 Ref=600,8 (C:\CHEM32\1\DATA\RONGHUA\APP6.D)
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*DAD1 B, Sig=520,8 Ref=600,8 (C:\CHEM32\1\DATA\RONGHUA\CPP6.D)

Apical 

Basolateral 

Cellular 

petunidin-3-O-p-coumaroylrutinoside-5-O-glucosid 
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HFD/LPS intervention 

Animal model of low-grade inflammation and obesity 

Mouse model: 

16 weeks old female C-

57Bl-6  

12 mice/group 

Diet: 

Normal diet (14% protein) 

and high fat diet 
Oral Drinking water 

1       2       3       4       5       6       7       8       9     10     11     12     13     14     15     16    17     18    19    20   Week 

10 or 100 mg/kg BW anthocyanin-rich purple potato extracts (PPE) by oral gavage 

400 μg/kg BW oral delivery drinking water Endpoint 

Animal groups: Negative control (NCN), PPE-HFD (NC), Positive 

control/HFD/LPS(PC/HFD), PPE-Low/HFD/LPS (PPL), PPE-High/HFD/LPS(PPH)  

During trial 

Body weight – Weekly  

Food Consumption – Weekly 

Presence of endotoxin in blood  

Blood glucose-ENDPOINT 



Effect of purple potato-derived anthocyanins on 

obesity 

Zhang et al. 2018 

Body weight 

HFD PPE Blood glucose 



Effect of purple potato-derived anthocyanins on 

blood lipid profile 

Zhang et al. 2018 



Effect of purple potato-derived anthocyanins on 

gut leaking (plasma D-mannitol & endotoxin) 

Zhang et al. 2018 

Andoh A.2016. Digestion;93:176-181 



Purple potato extracts reduce systemic 

inflammation 

Zhang et al. 2018 
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Purple potato extracts prevent inflammation in White 

adipose tissue (WAT) 

NCN HFD HFD/LPS 

HFD/LPS/LPP HFD/LPS/HPP 



Effect of purple potato-derived anthocyanins on 

gut integrity and immune responses 
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 Jejunum NC HFD HFD/LPS LPP HPP 

ZO-1 136.0±28.68a 1.32±0.42b 0.73±0.28b 48.21±13.11a 155.54±31.39a 

JAMA 194.0±14.49a 2.15±0.86b 1.36±0.64b 164.23±22.17a 195.80±44.19a 

Claudin3 4.15±0.70a 1.26±0.35b 1.14±0.28b 1.96±0.30b 2.22±0.31b 

Colon  NC HFD HFD/LPS LPP HPP 

ZO-1 7.69±1.38a 1.30±0.41b 2.5±0.81b 5.61±1.05a 7.51±1.64a 

JAMA 1.57±0.15a 0.91±0.09b 0.97±0.05b 1.19±0.2b 1.69±0.11a 

Claudin1 3.56±0.49a 0.98±0.32b 1.31±0.06b 3.05±0.71a 3.38±0.64a 

Claudin3 3.62±0.44a 1.56±0.37a 1.22±0.24b 2.71±0.42a 2.78±0.65a 

Occludin 6.97±1.05a 1.80±0.5b 1.38±0.33b 4.27±1.0b 6.11±0.82a 

Muc2 1.13±0.2 0.93±0.34 0.85±0.21 0.74±0.17 1.52±0.32 

MCP-1 1.37±0.38a 1.22±0.12a 3.04±0.66b 0.42±0.19a 0.5±0.16a 

TNF-α 1.06±0.13a 2.19±0.38a 3.72±0.93b 1.59±0.31a 0.87±0.37a 

IL-6 1.21±0.33a 6.21±1.9b 7.38±1.8b 3.36±2.35a 1.62±0.64a 

IL-1β 1.09±0.22a 41.18±12.54b 35.7±9.64b 8.30±1.82a 8.26±1.83a 

IL-17A 1.25±0.31a 94.25±19.90b 111.17±28.05b 31.54±25.52a 15.43±4.16a 

IL-10 1.6±0.28a 0.41±0.09b 0.146±0.08b 0.27±0.24b 1.09±0.25a 

Zhang et al. 2018 

- Colonic barrier & immune dysfunction 

 



Li et al. 2017, Front. Immunol. 20 

PPE 
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Purple potato extracts modulate gut sensing 

homeostasis 
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Implication of dietary purple potato extracts on 

integrity gut homeostasis 

• Restore gut integrity 

• Restore immune 

homeostasis 

• Restore blood glucose level 

Change blood lipid profile 

• Prevent systemic inflammation 

PPE 

Adapted from: Ha et al. 2014, World J Gastroenterol. 24: 16498-517 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwi03_najvbZAhWl7IMKHRpAAIAQjRx6BAgAEAU&url=http://www.gutmicrobiotaforhealth.com/en/gut-microbiome-stable-ever-changing/&psig=AOvVaw0FS9wsUEW0ExrqsMgledHa&ust=1521470843707427


Purple potato extracts regulate metabolic 

pathway 

17 

LC/MS/MS 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwi03_najvbZAhWl7IMKHRpAAIAQjRx6BAgAEAU&url=http://www.gutmicrobiotaforhealth.com/en/gut-microbiome-stable-ever-changing/&psig=AOvVaw0FS9wsUEW0ExrqsMgledHa&ust=1521470843707427


Purple potato extracts modulate fecal SCFA 

and BCFA distribution  
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Purple potato extracts changes gut microbiota 

composition 

Microbiota taxa composition at the phylum level 

α-diversity Legend Taxonomy 

   k__Bacteria;p__Actinobacteria 

   k__Bacteria;p__Bacteroidetes 

   k__Bacteria;p__Cyanobacteria 

   k__Bacteria;p__Deferribacteres 

   k__Bacteria;p__Firmicutes 

   k__Bacteria;p__Proteobacteria 

   k__Bacteria;p__TM7 

   k__Bacteria;p__Tenericutes 

   k__Bacteria;p__Verrucomicrobia 
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Purple potato extracts regulate gut microbiota 
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Prebiotic effects of purple potato extracts  

PPE supplementation promotes the growth of parabacteroides 

distosonis, resulting in alleviation of obesity and metabolic dysfunction. 
Adapted from Wang et al. 2019. Cell Reports, 26, 222-235 



Conclusion 

• Anthocyanins derived from purple potatoes showed promising 

antioxidant activity and bioaccessibility in vitro. 

• Supplementation of anthocyanin-rich extracts from purple 

potatoes prevented high fat-diet and endotoxin induced obesity 

and reversed inflammatory tone. 

• Dietary purple potatoes derived anthocyanins regulate the 

interplay of metabolites, microbiota and gut sensing ability, 

leading to maintaining gut barrier functionality and mucosal 

immune homeostasis.  

• Continued effort in breeding highly pigmented potato varieties 

such as anthocyanin-rich ones will provide additional source of 

healthy food and feed resource. 
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