ANTIOXIDANT ACTIVITY OF BARKER’S FRUIT JUICES

Prepared for Barker’s Fruit Processors Ltd by Dr C.E. Lister & N.S. Kerkhofs, Crop & Food Research.

Objective

To compare the antioxidant activity of a range of different Barker’s fruit syrups and substantiate activity levels for content claims.

Methods

Measurement of antioxidant activity

Antioxidant activity was measured using a modified ABTS assay (Miller & Rice-Evans, 1996, 1997).  Duplicate assays were performed on each sample and at three different dilutions.  The assay system is based on generating a free radical (which is coloured) and the ability of an extract to quench the radical and return it to a non-coloured “harmless” form.  This method compares antioxidant activity of the extracts to Trolox®, a water soluble vitamin E analogue.  Results are expressed in TEAC values (Trolox® equivalent antioxidant capacity) per 100 g of syrup (µmole TEAC/100 g), which represents the amount of Trolox® (vitamin E) that gives the same response as one hundred gram of the syrup.
Results

The results for antioxidant activity of the Barker’s syrups are shown in Table 1.  The results are expressed per 100 g (as is consistent for the NZ Food Composition Database), but can be expressed per 100 ml if desired.  This will just require measuring the weight of a fixed volume of syrup and factoring it in to the calculation.  This factor may differ slightly between the different syrups because of the sugar content.

There were differences in antioxidant activity of the syrups depending on the fruit used.  The pattern of antioxidant activity echoed that found in whole fruit (antioxidant activity of whole fruit: elderberry > blackcurrant > boysenberry > raspberry > cranberry).

There was no significant difference between the Barker’s Blackcurrant syrup that was one month old and that which was 12 months old.  This is a slightly artificial comparison as there may be batch to batch variation in the starting antioxidant activity of the syrups (we get significant variations in fruit from season to season, from different locations, etc).  Ideally the same batch should be measured over time to check stability of the activity.

These syrups all have very high antioxidant activity.  For comparison the antioxidant activity of some common foods, beverages and supplements is given in Table 2.  Even factoring in the dilution factor the antioxidant activity of a glass of any of these Barker’s syrups would be 1,632-2,670 µmole TEAC per serve (assuming one part syrup to five parts water and a 250 ml glass).

Table 1.  Antioxidant activity of Barker’s syrups (average ± SD)

	Juice
	Batch
	Best before
	Antioxidant activity

(µmole TEAC/100 g)

	Berrylife Blackcurrant

	405561
	29 Jun 05
	5,828 ± 111

	Berrylife Blackcurrant Boysenberry & Elderberry
	406400
	23 Jul 05
	6,407 ± 76

	Barker’s Blackcurrant
	406570
	23 Jul 05
	5,465 ± 114

	Barker’s Blackcurrant
	308161
	31 Jul 04
	5,464 ± 127

	Barker’s Blackcurrant & Boysenberry
	406357
	21 Jul 05
	4,567 ± 71

	Barker’s Blackcurrant & Raspberry
	405214
	18 Jun 05
	4,500 ± 15

	Barker’s Blackcurrant & Cranberry
	405215
	18 Jun 05
	3,914 ± 39


Table 2.  Antioxidant activity (as measured by the ABTS assay)  of some foods and supplements on a per 100 g basis and per standard serving.

	Dietary source
	
	Antioxidant activity

	
	
	μmol TEAC/100 g FW

or /100 mla
	μmol TEAC/serve

	Berryfruit
	Blackcurrants
	15,100
	7,450

	
	Blueberries
	7,750
	5,200

	
	Boysenberries
	9,270
	4,850

	
	Strawberries
	2,089
	1,650

	Bread
	White
	115
	30

	
	Wholemeal
	198
	55

	
	Mixed Grain
	250
	70

	
	Fruit breads
	300-1,900
	78-500

	Beverages
	Beer
	250
	1,250

	
	Fruit juices
	100-1,800
	250-4,500

	
	Herbal teas
	150-450
	300-900

	
	Red wine
	1,667
	2,500

	
	Tea
	600
	1,500

	Cereals
	Barley
	2,653
	-

	
	Maize
	694
	-

	
	Oats
	275
	-

	
	Rye
	826
	-

	
	Wheat
	442
	-

	Fruit
	Apple
	500
	650

	
	Kiwifruit
	800
	720

	Supplements
	Selenium ACE
	900
	900

	
	ACE
	855
	855

	
	Antioxidant mix 1
	1,183
	1,183

	
	Antioxidant mix 2
	27
	27

	
	Pine bark
	189
	189

	
	Conc. Fruit extract
	436
	872

	
	Conc. vege extract
	75
	150

	Vegetables
	Broccoli
	249
	230

	
	Carrot
	198
	130

	
	Cauliflower
	106
	95

	
	Lettuce, heart
	77
	45

	
	Lettuce, red leaf
	986
	355

	
	Onion
	273
	170

	
	Potato
	109
	185

	
	Tomato
	84
	140


a apart from the supplements for which the activities are expressed per capsule

Conclusion

Barker’s fruit syrups are a rich source of antioxidants (radical scavengers).  There is some variation between syrup types due to the type(s) of fruit they contain.  Loss of antioxidant activity over time would not appear to be significant but ideally requires further investigation.
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