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Abstract

Degradation kinetics of ascorbic acid was investidan ‘ogbono’ soup during cooking at differentnigeratures
between 68C and 86C. The results confirmed that mixed order kinetjok zero- and first-order model) is
adequate in describing the degradation reactiohe.réte constant increased with temperature acwpitdi an
Arrhenius-type relationship. The activation enemgs 34KJ/mol and at the average temperature ofahge
tested, the rate constant was 4.2 X/hf
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1 Introduction

In Dikanut seedd (vingia gabonensis) the concentration of ascorbic acid is generallthaarange of 9-
10mg/100g (Ejiofor et.al., 1987) depending on tbeeasion (Adebooye and Bello, 1998) and the storage
conditions and length of storage (Smith, 1968).
When used along with other ingredients in the pragjien of standard ogbono soup (Oguntona et.aB9),3he
ascorbic acid content may increase depend on tieufation employed (Oladimeji, 2007). Whether pssed
industrially and used as gums to impact desirablg@utal and functional properties in drug (Uzomaid a
Ahiligwo, 1995) or prepared at home for culinaryeuslikanut seeds receive some sort of heat treatmen
sometimes in a medium which diffusional mass trartsmay increase the loss to 50-80% of the vita@in the
raw material (Paul and Southgate, 1978).

The degradation kinetics of ascorbic acidmodel systems conforms to first order kinetasd the
activation energy can be expressed as a lineatifunof pH with a negative slope (Kincal and Gird@87).
However in food system, the kinetics is somehow mem (Liao and Seib, 1988). The complexity of the
degradation mechanisms (Tannenbaun et.al., 1986;and Seib, 1988) hinders the development of nméstia
models and pseudo-kinetic model such as zero ¢kderaane et.al., 1988), first-order (Kincal andagjr1987)
or second-order kinetics (Hsieh and harris, 199®) @ften applied in order to obtain a good fit teet
experimental data. Saketial., (1987) applied a kinetic model that consist of memsecutive reactions (the first
of zero-order and the second of first-order) tocdbs the ascorbic acid oxidation in an aqueousitsoi.
Petriellaet al., (1985) suggested a mixed order kinetic model stualy of non-enzymatic browning involving
reactions of sugars, amino-acids and ascorbiciadabd systems.

Assuming the reaction as zero-or first-order ibeatsimplistic, since the reaction may involve anptex group
of reactants (Manset al.,2001).

The main objective of this work was to rabdh an appropriate way the kinetics of ascorbiid a
delegation during the cooking of traditional ‘oglodeoup.

2. Materialsand Methods
2.1 Preparation of ogbono soup
The recipes were chosen as listed in Oguntona {199@ dikanut seeds and crayfish were blendedhtegé@nto
a fine powder. The bitter were shredded, washedsgndezed to remove the bitter taste with the fghlb. The
fish was washed first with warm water and then veittd water. The mixture ogbono seeds and fish e
added to 30ml of heated palm oil while stirringaioid lumps. Hot water was gradually added whilging.
The ground pepper, bouillon cube and chopped ol then added and allowed to cook at medium logat f
20mins. The bitter-leaves together with the fishrevthen added, and were allowed to cook in a thstatio
bath (Julabo SW 21C model) at°8)70°C, 80°C for 10mins. Finally, the salt was added to taste.

2.2 Analytical Determinations

509 of the soup was weighed and 200ml of metapluwgphcetic acid solution, freshly prepared, wadetin a
conical flask and the mixture shaken (AOAC, 1975he mixture was filtered through a large flutdtefi paper.
50ml of the filtered extract and a blank solutioerevtiltrated with a solution of 2, 6 dichlorophéimalophenol.
The dyestuff solution had previously been standadliagainst a standard solution of ascorbic adgn@. The
samples were run in triplicates and the averagerhi&cacid content calculated.

2.3 Data Analysis
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The models tested were fitted by non-linear regoest® the experimental data in order to estimhterhodel
parameters. Fits were made for each set of expetahdata at a given temperature in order to asbesguality
of the fit of the model and to analyse further dependence of the parameters on temperature.

3. Resultsand Discussion

3.1 Ascorbic acid degeneration

Plot of experimental retention values against tane shown in Fig. 1 for ogbono soup prepared @itgrto
Oguntona’s formulation. Various models were fittecthe experimental data, but while the fits weoed) for
the models tested, the kinetic parameters only sdoavlogical relation with temperature with the eaxorder
kinetic model (Petriella et.al., 1985).

3.2 Modeling ascorbic acid degeneration with the Mixed-order kinetic model
This model is flexible owing to the inclusion ofasrobic situations and it has proved to an interggiotential
for describing microbial, enzymatic and chemicagrdelation kinetics (Cunha et.al., 1998). When migeder
kinetic model is applied to ascorbic acid degramgtit can be described by the following equation:
G=Cxe®™e ... 1)
Where G = the ascorbic acid concentration at a time, t
G = initial concentration of ascorbic acid

a= scale constant = 1/k

b= sharp constant and is independktiine, t

t = time (mins)
Fig. 1 shows examples of the fit of the mixed orkieetic model to the experimental data (0.942€r986).
The rate constant increased with temperature (€prding to an Arrhenius-type relationship (Fig.Zhe
straight line obtained when (log K) was plottedingb1/T suggests that the ascorbic acid degrad&iimetics
during the cooking of ogbono soup obeyed the Arideemelationship for temperature dependence. Fioen t
correlation coefficient, it is affirmed that thegtadation kinetics is of mixed-order model. Thisess with the
findings of Petriellaet al., (1985) for non-enzymatic browning in model foodtgyns. In actual fact, more of
non-enzymatic browning is expected during the tlemduced chemical reactions in ogbono soup during
cooking than enzymic reactions. The activation gpef 34KJ/mol (f=0.975) was obtained for ogbono soup for
a temperature range between 600C and 800C giviateaconstant (1/a) of 4.2 x “lr. This value (34KJ/mol)
obtained at pH 5.3 compares well with the typicztivation energy of 37KJ/mol for ascorbic acid irange
juice, but differs from the value (44KJ/mol) repattby Kincal and Giray (1987) during potato blanchand
also from that (48KJ/mol) reported by Svennson {9for enzyme-catalyzed reactions. The possible
biochemical pathway for ascorbic acid degradatidh determine the mechanism and the kinetics ob#sic
acid degradation (sakadt al., 1987). The ascorbic acid degradation kinetics dfoog soup is of mixed-order
model (zero-and first-order kinetic model) at higtesnperatures (sakagt al., 1987).
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Fig. 2: Variation of K with Temperature
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Equations 1land 2 describe the linear relationsbtpvben parameters, k and b and temperature of rmgioki
K =-0.0018T°C) + 0.0736 ............ (1)
b =-0.0228T°C) + 1.5457 ........... (2)

At 70°C the kinetics reduces to first-order model asas@nted by point of intersection in Fig.3.

4. Conclusions
Although ascorbic acid degradation is a complexnph@enon, the present experiments were designedy s
the magnitude of thermal degradation by minimiziagiations in other factors. The mixed-order kioetiodel
provided a good description of the kinetics of @elgition of ascorbic acid in ogbono soup in the eaaf)
temperatures tested and therefore is appropriateréalictive purposes.
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