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Outline
• Fruit Bioactives and Bioproducts Research 

Program at Dalhousie University
• Haskap and Bioactive Composition
• Haskap Health Benefits: An Update of Research

Haskap:
A small berry with big health benefits!
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Problems

Dietary 
Factors

Overweight
&

Obesity

Chronic Diseases

Solutions

Flavonoids

An Interdisciplinary Research Program

Human Health
• Cell- and animal-based models of 

human chronic and metabolic 
diseases

• Pharmacokinetics and ADME
• Interactions with microbiome

Agri-Food 
• Genotypes 
• Value-added Food  
• Flavonoid stability 

• Green extraction
• Metabolomics
• Derivatization

Natural 
Products 
Chemistry

• 34 MSc/PhD; 14 postdocs;
• >195 Journal articles;
• 5 patent fillings; 3 granted;
• 1 license agreement; 
• 1 spin-off company

established in 2004 at Dal-AC
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Haskap R&D

Since 2011 ..

• K. Bhullar (BSc. 2011): Antioxidant activity of haskap cultivars

• M. Boem (BSc. 2013): Polyphenols profiles and anti-inflammatory activity

• M. McNeil (BSc. 2016): Microwave-based pasteurization on anthocyanins

• J. MacKeil (BSc. 2016): Light/storage effects on juice bioactives/quality

• T. Crossman (RA 2015/16): Optimization of juice manufacturing

• E. Pace (BSc. 2016): Anti-cancer properties: HCC and TNBC

• L. Wiser (GRA 2016 ): Haskap juice: food safety

• K. de Silva (MSc 2017): Type 2 diabetes

• M. Amararathna (MSc. 2016; PhD 2017 in progress): Cancer chemoprevention

• S. Dharmawansa (MSc. 2019 in progress): Colon cancer

Haskap: Past & Current Research Projects
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Haskap and 
Bioactive Composition

Haskap Constituents:
Nutritional Facts

Total monomeric 
anthocyanins 24 mg 
C3GE/g DW

BIOACTIVES:

FLAVONOIDS
Anthocyanins

C3G, C35DG, C3R, P3G
Flavonols

Q3Gal, G3G
Flavan-3-ols

Catechin
Proanthocyanidins

Procyanidin

PHENOLIC ACIDS
Chlorogenic acid

ISOPRENOIDS
Amyrin, Stigmasterol, Ursolic acid,
Iridoids

* High in Vitamin C and Potassium 
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Value
Proposition!
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9Pereira, D. M., Valentão, P., Pereira, J. A., & Andrade, P. B. (2009). Phenolics: From chemistry to biology.

Anthocyanin Non-anthocyanin

Phenolic acid Flavan-3-ol Flavonol

Major phenolic bioactives

• Cyanidin-3-glucoside(C3G)

• Cyanidin-3-rutinoside (C3R)

• Cyanidin-3-5-diglucoside (C35DG)

• Petunidin-3-glucoside (Pet3G)

• Peonidin-3-glucoside (Peo3G)

• Chlorogenic acid

• Ferullic acid
• Catechin

• Epicatechin

• Quercetin-3-O-galactoside (Q3Gal) 

• Quercetin-3-O-glucoside (Q3Glu)

• Quercetin-3-O-arabinoside (Q3ArabinoG)

• Quercetin-3-O-rhamnoside (Q3Rha)

• Quercetin-3-O-rutinoside (Q3Rut)

Polyphenol composition of Haskap

About 80%
of total 
polyphenols

Polyphenol composition of Haskap
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Haskap and other berries:
Anthocyanins

0 100 200 300 400 500 600

Black crowberry

Chokeberry

Lingonberry

Elderberry

Haskap

Saskatoon berry

Wild blueberry

Cranberry

Dudonnne et al. (2015) JFCA 44:214-224

Total Anthocyanin (mg/100 g FW)

Haskap and other berries:
C3G (Chrysanthemin)

Fruit species Cutivar and Location C3G Concentration
(mg/100 g FW)

Reference

Haskap Wojtek and Brązowa in 
Poland

82-124 Ochmian et al., 2012

Berry Blue, Borealis, 
Tundra, Indigo Gem of NS, 
new breeding lines AAFC, 
and Tundra and Indigo 
Gem of SK, Canada

68-170 Rupasinghe et al., 2015

Zielona in Poland 221 Skupien et al., 2007

Bilberry Finland 49 Kahkonen et al., 2003

Blackcurrant Finland 17 Kahkonen et al., 2003

Wild Blueberry Three clones of Nova 
Scotia, canada

15 Gibson et al., 2013

Black Chokeberry Norway 10 Slimestad et al., 2005

Cowberry Finland 2.2 Kahkonen et al., 2003
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Haskap and 
Health Benefits

Haskap and Health:
Historical Facts

• Native to mountainous areas of Hokkaido (Japan) 
and North Russia.

• Japanese Ainu aboriginal people has used for 
centuries for a variety of therapeutic purposes.

• Considered as “the elixir of life” and used for: 
o Prevention of blood pressure, 

heart attack, and anemia;
o Cure for malaria and 

gastrointestinal disease.
o Longevity and better eyesight.

Thompson (2006) J. Am. Pomol. Soc. 60164-168

Great story for 
branding!
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Potential Health Benefits of Haskap:
Role of Cyanidin-3-O-glucoside

Review of 191 articles
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Potential Health Benefits of Haskap:
Role of Cyanidin-3-O-glucoside

Anti-inflammatory Properties of Haskap

J. Agric. Food Chem., 2014, 62:3886–3903
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Canadian Cancer Statistics 2016

Cancer Statistics in Canada

1 in 2
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MSc student: Madu Amararathna
(2015-2016)

Madu Amararathna, PhD student

Anti-cancer/anti-proliferative activity;
Tumor suppression

Cancer Chemoprevention

Haskap Flavonoids and Chemoprevention



Haskap Canada 2021 AGM 3/27/2021

Dr. Vasantha Rupasinghe, Dalhousie 
University  (vrupasinghe@dal.ca) 12

Haskap Flavonoids and Chemoprevention

Tobacco specific 

carcinogen NNK and 

NNKOAc

Healthy lung epithelial 
cells (BEAS-2B)

DNA damage in BEAS-2B 
cells

NNK

NNKOAc

Prevention of Carcinogenesis:
Experimental model of cultured human lung epithelial cells 

Histone 
octamer
H2A (2)
H2B (2)
H3 (2)
H4 (2)

JH2A.X
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Number of nuclear foci/ nucleus (40-60/ replicate) of each cell was analyzed 
by paired t-test at 95% confidence interval (p=0.00)

Haskap flavonoids significantly reduced 
NNKOAc-induced DNA DSB
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Prevention of Tumorigenesis:
Experimental model of A/J mice
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Prevention of Tumorigenesis:
Experimental model of A/J mice

• Well established model to 
study chemical-induced 
carcinogenesis.

• Develop spontaneous lung 
tumors.

• Form lung denocarcinomas
which is common among 
smokers. 

• Individually housed.

Haskap supplement 
One pellet = 0.2 g Haskap
powder + 1.7 g regular diet 
+ 0.1 g sweetener

Placebo 
One pellet = 1.9 g Regular 
diet + 0.1 g sweetener

Prevention of Tumorigenesis:
Experimental model of A/J mice
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PET/MRI 
images

Prevention of Tumorigenesis:
Experimental model of A/J mice
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Prevention of Tumorigenesis:
Summary & In progress

• Haskap bioactives exhibit potential 
for cancer chemoprevention.

• We have tested haskap bioactives
incorporated nanoparticles to 
enhance delivery system to lungs. 

• Current research aimed at 
mechanism of action of haskap
anthocyanin in cancer 
chemoprevention.
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Haskap Anthocyanins & Probiotics

Can they beat colon cancer..?

Colon cancer chemoprevention 
by co-encapsulated anthocyanin and probiotics in-vivo

Pre-clinical experimental model of AOM/DSS-induced colon cancer
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WHO

Type 2 Diabetes: 
Assessment of Haskap Berry for Improving Glucose Homeostasis 

and Insulin Sensitivity in Diet-induced Obese Mice

Kithma De Silva
MSc Student
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Type 2 Diabetes: 
Assessment of Haskap Berry for Improving Glucose Homeostasis 

and Insulin Sensitivity in Diet-induced Obese Mice

C3G-rich Haskap Extract (CE) inhibits carbohydrate 
hydrolysing enzymes in a dose-depended manner

D-Amylase activity

log Concentration

%
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C3G-rich Haskap Extract (CE) inhibits carbohydrate 
hydrolysing enzymes in a dose-depended manner

IC50 of inhibition of 
D-Amylase and 

D-Glucosidase activity

C3G-rich Haskap Extract (CE) and biomarkers of
Type 2 diabetes

Promoting Insulin 
stability

Biomarker of T2D
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Rupasinghe and Arumuggam, 2019
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Impact of Latitude on Antioxidants
(Aurora cultivars - 2019 harvest)

A

B

C

Haskap: when to harvest?
(for Nutraceutical Manufacturing)

2017 harvest, In progress with LaHave Natural farms (Cynthia Swimmer)
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2017 harvest, LaHave Natural farms (Cynthia Swimmer)

Haskap: when to harvest?

Aurora

Evie

Larissa

Rebecca

H1                     H2                   H3              H4               H5

46

Haskap: when to harvest?
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Ripening: color, ACN, and C3G changes

Potential Health Benefits of Haskap:
Role of Cyanidin-3-O-glucoside

Future Directions:

o Haskap and C3G-rich products play a significant role in health 
promotion and disease prevention through alleviation of the risk 
factors of oxidative stress.

o However, existing evidence from the pre-clinical experiments need 
to be validated by properly design human clinical trails.

o Attention to be paid for the retention of bioactives especially 
C3G during the value-added processing and storage to optimize 
the health benefits of haskap-derived supplemented foods and 
nutraceuticals.

o The marketability of haskap and their value-added products can 
be enhanced by promotion and knowledge transfer activities.



Haskap Canada 2021 AGM 3/27/2021

Dr. Vasantha Rupasinghe, Dalhousie 
University  (vrupasinghe@dal.ca) 25

Acknowledgement

vrupasinghe@dal.ca


