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The Presentation Includes Examples of Analysis (1) , Properties
of Extracts (2) and Extrudates (3), and Effects of Seedoil (4)

(2)

(3)

(4)
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• Buds and leaves of three varieties
• ’Mikael’, ’Mortti’, No 15
• Phenolic compounds (HPLC-DAD-ESI-

MS/MS)
• Contents defined , HPLC-DAD

®
• ’Mortti’ and No 15 were alike. ’Mikael’

was different.
• Flavonolglycosides the major phenolic

group
• Tannins (proanthocyanidins) and

phenolic acids less abundant

(1) Analysis of Phenolic Compounds of BC (Leaves)

Liu, Kallio, Yang
Food Chemistry
2014, 160, 180-189



HPLC-DAD chromatogram of leaves (variety ‘Mikael’). 70 % H2O-acetone extraction, measurd at  280 nm.

Flavonol Glycosides Form the Most Abundant group

quercetin kaempferol           myricetin isorhamnetin

(1)

Liu, Kallio, Yang
Food Chemistry
2014, 160, 180-189



Changes in flavonolglycosides in BC leaves in 2011 and 2012.
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Liu, Kallio, Yang
Food Chemistry
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• Qu-3-O-(6''-malon)-glc in BC leaves
120-230 mg/100 g fw

• High bioactivity
– Known to lower blood glucose
– Lowers risk of coronary clogging
– Lowers oxidation of  LDL

• Phenolic compounds have an effect on
flavor and color

• Highest activities in leaves after berry
harvesting!

The same methods of analysis to be
applied in analysis of leaves, berries,
food products, human tissues, blood,
urine, feces etc.
→ Useful in food chemistry,
technology, nutrition, medicine

Quercetin-3-O-(6''-malonyl)-glucoside is a
significant compound in BC

(1)

Liu, Kallio, Yang
Food Chemistry
2014, 160, 180-189
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(2) Antioxidant Potential of
Blackcurrant Press Residue Extracts
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Methods Applied in Analysis of the Antioxidant Potential

• Juice pressing by hydraulic press (no enzymes)

• EtOH (92 %) extraction of press residues + filtration (four consecutive extr.)

• Filtration, dilutions

• Folin-Ciocalteu reagent reducing capacity (“P.-C. phenolics”)

• TRAP (Total Radical-Trapping Antioxidant Parameter, luminometric)

• ORAC (Oxygen Radical Absorbance Capacity, fluorometric, Excitation 485 nm,
emission 535 nm)

• DPPH (DPPH –radical trapping, reduction of violet at 515 nm)

• HPLC phenolic profile (anthocyanins, flavonols, phenolic acids)

(2)



ORAC TRAPFOLIN-CIOC.

Profiles Obtained by Different Methods
Give Different Results

(2)



Hawthorn and sea
buckthorn have both
high specific ORAC values

SB (S) and SB (N) are
close to each other but
separated by TRAP

All currants are
close to each other

Total Specific TRAP vs. Total Specific ORAC in Various Berries

(2)



Specific TRAP

Specific ORAC

Differences between Extract I and Extract IV in Various Berries

HW

SB(N)

EMB

RC GC

BCWC

SB(S)

Specific TRAP in the first extracts (I) is higher than in the
last extracts (IV), with one exception only - SB(N)

The last extracts (Extr IV) have always higher specific ORAC
values than the first extracts (Extr I)

→  Composition and properties of the extracts vary
based on the raw material and extraction time.

→  TRAP and ORAC (and DPPH etc.) measure different
compositional qualities

SB(N) = sea buckthorn, north
SB(S) = sea buckthorn, south
BC = blackcurrant
GC = greencurrant
RC = redcurrant
WC = whitecurrant
HW = hawthorn
EMB = Indian goosberry

I

IV

(2)



Interpretations?

Antioxidant
actvity:
• TRAP
• ORAC
• DPPH

SB(N) = sea buckthorn, north
SB(S) = sea buckthorn, south
BC = blackcurrant
GC = greencurrant
RC = redcurrant
WC = whitecurrant
HW = hawthorn
EMB = Indian goosberry

GAE 2.1

GAE 4.9

GAE 4.3

GAE 9.3

GAE 7.0

GAE 9.5

GAE 12.3
GAE 21.8

Total specific ORAC
Total specific TRAP

Total
specific
DPPH

Phenolics:
• Folin-C
• Acy-glyc
• Flav-glyc
• Phen Ac

No single method  of analysis gives a
universal answer of  the antioxidative
activity/capacity of a product

Even the combination of three
methods does not give reliable
result concerning the biological/
nutritional effects of  the product

The measurements are rliable and
repeatable – let us investigate the
chemistry behind these values!

?

(2)



(3) Blackcurrant Press Residue as
Raw Material in Extruded Snacks
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EtOH 92 %
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Extrusion



Mäkilä et al.
LWT – Food Science and Technology
2014, 57, 618-627
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• No organic solvents
• No heat stress of raw materials or

products
• Aseptic extracts possible
• CO2 atmosphere during processing
• Environmental-friendly
• Often no further refining of the

products needed
• Major applications are natural lipids

and natural aroma compounds /
perfumes

• Heavy investments needed
• If small facilities, high production

costs
• Limited selectivity
• Technically most feasible modifiers

not always practical
• Oils comparable with “non-refined”

or “virgin”
• International growth has been slow

– why?

(4) Examples of Biological Effects of BC
Seed Oil Extracted by Supercritical CO2



Composition of Currant Seed Oils Vary Based
on Species, Varieties and Growth Conditions

Fatty acids in acyl glycerols
and other fat soluble bioactive
compounds of BC seed oil are
assumed to be related to the
health-beneficial effects in man

(4)



Both high
or both low

Negative
correlation
in red curr

(in human
metabolism)

Correlations of FAs in Alpine and
Red Currant Seed Oils

(4)



Linnamaa et al.
Clin. Exp. Allergy 2010, 40, 1247-1255

BC oil prevents atopic dermatitis in newborns

(4)



Linnamaa et al.
Pediatric Allergy and Immunology
2013, 24, 562-566

BC oil enhances innate and adaptive
immunity via breast milk cytokines

(4)
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p=0.036

p=0.76

p=0.39 p=0.76

p=0.022 p=0.14

Interleukin 4 is a cytokine
regulator in immunity
Decreases production of IFN-gamma
Overproduction associated with allergies

Interferon g is a dimerized soluble cytokine
Secreted by T helper cells
Antiviral, immunoregulatory, anti-tumor properties
Pro-inflammatory
Leds to cellular immunity
Critical for innate and adaptive immunity

Associated with allergic rhinitis
(jnflammation of nose mucose
membranes) and asthma

Pleiotropic effects in immunoregulation
and inflammation
Inhibits synthesis of IFN-gamma

Stimulates production of IFN-gamma
Reduces IL-4 mediated suppression
of IFN-gamma
Anti-angiogenic activity

Group of apoptosis-indicing cytokines

Breast milk concentrations (pg/ml) of mothers undergoing
BSCO (black, n=31) and olive oil (white, n= 30) intervention

Obs! This trend
should be taken
into account even
though p is high

Modified from:
Linnamaa et al.
Pediatric Allergy and Immunology
2013, 24, 562-566
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Also other metabolites, e.g. aroma/ flvaor compounds,
phenolics, sugars, acids, cutins etc. have been investigated at UTU

Not Only Blackcurrants!
There is an Extreme Selection of Berries to be Investigated

Prunus avium
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