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fermentation process during the preparation of traditional home made fruit vinegar
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Introduction | Cyclic voltammetry experiments offer the opportunity to obtain more data from an experiment. Cych

voltammetry is the most frequently employed technique for the investigation of total antioxidant capacity in different samples.

Vinegar natural antioxidants are believed to be effective compounds in the prevention of oxidative stress related diseases.

Protective effects of antioxidants are mainly attributed to their ability to scavenge reactive free radical species.

Vinegar may Iinclude caffeic acid, citric acid, ferulic acid, gluconic acid, succinic acid, tartaric acid, cyanidin, tyrosol and various

other phenolics, flavonoids and anthocyanins.

Six fruit vinegars were manufactured through alcoholic and subsequent acetic fermentation followed by conversion of sugars

through alcohol into a acetic acid. The fermentation was made without yeast fermentation and without addition of acetic acid

bacteria. Nine samples of commercial fruit vinegars which are available in Macedonia were used to compare the quality. The fruits
hich were used to manufacture the vinegars contained high level of antioxidant compounds. /

[ Materials and Methods}

6 homemade fruit vinegars (apple, raspberry, blueberry, bramble, rose hip and persimmon)
* 9 commercial vinegars

Materials: }

I Methods: } Cyclic voltammograms were recorded on potentiostat PalmSens connected to the PC o 0 8 @ o L
\ - )+ Potential range : E,,=-0.1V, E_4 = 0.9 V, Scan rate of 10 mV/s, Egep = 0.001 V .The three electrodes were immersed
Into a 5 ml electrochemical cell, containing 4,5 ml vinegar, 0,5 ml KCI, 50ul ABTS (104 mol/l)

Firstly there was made
characterization of ABTS (Fig 2).
The results have shown that
optimal scan rate for this
experiment is 10 mV/s (Fig. 1)
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Fig.1 Cyclic voltammogram of 0.1 Fig.2 Cyclic voltammogram for characterization of ABTS
mmol/l ABTS and 0.1 mol/l KCI at 10 0.1 mmol/l ABTS and 0.1 mol/l KCI

[ Result and discussion ] mv/s Scanrate (1) v=5mV/s (2) v=10mV/s (3) v =15 mV/s (4) v =20
mV/s (5) v=30 mV/s (6) v=40 mV/s (7) v=50 mV/s

y = 05X +0,5499 First calibration was performed with four referent substances (ascorbic acid, trolox, y-
e rd glutamyl-cysteinyl-glycine (GSH) and Gallic acid), but the given results did not show good
) gﬁ/g correlation because of the background reactions. That is why calibration was made with
el A — theoretically simulated calibration curve (the electrode reaction showed reversibility (1,,/l,o4
g ﬁ/@’ 1 =1, AEp = 66,8 mV £ 3.6 mV)), and total antioxidative capacity was expressed as value of
B2 B rate constant of electrode reaction, kc instead of equivalents of some referent substance.
@ ———— The value of rate constant of electrode reaction, kc Is directly proportional v = k.’ x ¢, X
|  log(k, /st c, =k xc, =k, (s?) to the concentration of polyphenols (total antioxidative capacity).
Fig.3 Calibration curve

Mainly, rose hip, bramble and raspberry homemade
vinegar samples had the highest antioxidant capacity
(148.08 s, 58.71 s, 54.35 s, respectively), on the
other hand apple, persimmon and blueberry vinegar
samples had significantly lower antioxidant capacity
(5.53 s, 3.89 s, 9.54 s respectively) (Fig.5, 6).
Also, commercial apple vinegar samples (1,2 and 3)
had lower antioxidant capacity (1.24 s, 0.14 s1, 3.74
s, respectively) than homemade apple vinegar
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Fig.4 Cyclic voltammogram of Fig.5 Cyclic voltammogram of i _
_ Gommercial vinegars at 10 mV/s homemade fruit vinegars at 10 mV/s sample (5.53 s). (Fig.4,7)
m apple-V1 60 -
140 -

W raspberry- V2

/ Conclusion| Strong
positive correlation was
established between

30 - antioxidant activities
20 deduced from cyclic
] | [] l
2 3 4 5 6 7/ 8

N
o

50 -
bramble- V3

(@)
(@)

40 -
m blueberry- V4

rose hip V5

kc(ocet)/s?
S 3

kc(ocet)/s

® perssimon- V6

N
o
1

voltammograms with those
ol = determined using
2 day 4 day 6 day 8 day 10day 17 day 24 day 31 day 41 day after2 1 9 SpeCtrOphOtometrIC assays,

months
Fig.6 Evolution of antioxidant capacity parameters of homemade fruit vinegar in Fig.7 Evolution of antioxidant capacity | (DPPH, ABTS, TPC, b-
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