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ABSTRACT

When three honeys were stored at 50°C, darkening was not accompanied by
tangible changes in total nitrogen content and there were only comparatively small
changes in total acidity. During storage two honeys showed a considerable decrease
in pH, and one showed comparatively small change.

Addition of sulphite decreased colour darkening. Ascorbic acid had little
effect on changes in honey colour during storage.

INTRODUCTION

The price of honey on the local market is largely determined by its
colour and granulation. The heat storage may introduce a new basis for
processing honey during winter season in Egypt. There have been many
earlier studies of the changes that occur in honeys during storage and
processing (White et al., 1962; Smith, 1967).

The factors influencing darkening in honey during storage on after
heating were studied by many workers (Garcia et al, 2000; Thrasyvouiou,
1997; Singh et al., 1998; Azeredo et al, 1999; Gonzales et al., 1999;
Perreyra et al., 1999; Bath et al., 2000, Marchini et al., 2000, and Villamiel et
al., 2001).

Many workers quantified the effect of heat storage on the pH and
protein content (Azeredo et al., 1999; “Barth et al., 1999 and 2000;” Garcia et
al., 2000; Mats et al., 2000; Villamiel et al., 2001, and Baroni et al., 2002).

The present paper reports on changes in total nitrogen content, pH
and acid content during storage at 50°C and on effects of addition of sulfur
dioxide and ascorbic acid on observed d arkening of ciover honey after h ot
storage.

MATERIALS AND METHODS

The honeys were chosen as representative of floral sources of honey
in Egypt: Citrus, Clover and Cotton. The honey had gone primary extraction
only. Each honey sample (100g.) was stored in an incubator for 44 days at
50°C in 125-ml screw cape glass jar. Colour was determined by vision. Total
nitrogen, moisture, acidity, free acidity, lactone content and pH were
determined as described by White et al., (1962).

The effects of ascorbic acid and sodium metadisulphite on clover
honey as a honey having initial light colour were determined by dissolving
ascrobic acid (55 mg. or 200 mg.) or sodium metadisulphite (50, 100, 500 or
1000 mg.)in 100 g. honey. Each sample was stored at 50°C in a 125 m.
screw cape jar.
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RESULTS AND DISCUSSION

In the three honeys, the nitrogen content was relatively unaffected by
storage at 50°C (Table, 1); this result agrees with those of Bath et al., 1999
and Bath et al, 2000; who examined total nitrogen content of heneys
exposed to extremes of storage and heat treatment. Results suggest a higher
total nitrogen content of light citrus honey than dark cotton honey as found
by Baroni et al., (2002) who studied some 100 honeys of different floral origin.

For one honey, a change in pH during storage was very slight, and
consistent with the small storage-induced variations in free and total acids
and in lactone content in all honeys. However, appreciable decreases in the
pH values of two honeys were observed during storage: 0.13 and 0.47 pH
units for clover and cotton hcneys, respectively (Table, 1). The results appear
to indicate an inverse relationship between acid content and hydrogen ion
concentration in the honeys studied. This aspect will be considered in other
paper devoted to the qualitative and quantitative study of organic acids in
honey. It appears that none of the changes observed during storage were
related to the initial moisture content, in spite of the known importance of
moisture levels in browning reactions. These results are in line with those of
Garicia et al., (2000), Mats et al., (2000) and Villamiel et al., (2001).

The addition of chemicals to inhibit darkening in honey has been
investigated by many authors (Ganzales et al., (1999) and Perreyera et al.,
(1999).The effect of the incorporation of sulfur dioxide on clover honey
darkening w as e xamined, since s ulphure dioxide is known to retard Millard
reactions and is widely used to prevent darkening in the hydrolysed s tarch
syrup industry. Ascorbic acid is similarly used on the basis of its antioxidant
properties in products such as apple juice, and its effect on honey darkening
was therefore also investigated.

Changes observed in colour during storage at 50°C for our honey
samples containing 0.50, 1000 and 10,000 ppm of sodium metadisulphite;
were initially decreased during the first 6 days of storage for all sulphite
levels. The exent of the decrease was depending on concentration of added
sulphite. Clearly, sodium metadisulphite lightened the honey colour by
bleaching pigments originally present. At the two highest sulphite levels used
(5000 and 10,000), the honey colour remained at its initial light colour for
approximately 20 days. The time required for sulphited honey to recover its
initial colour was related to sulphite concentration. Thus with 500 ppm of
added sulphite approximately 8 days were required, with 1000 ppm
approximately 12 days, and with 5000 and 10,000 ppm colour was stil
markedly below the initial colour after 30 days. The clover honey darkening
was lower for honey samples containing added sulphite than for the control
samples.

The effect of ascorbic acid on heney darkening was examined by
adding 0, 500, and 2000 ppm ascorbic acid to clover honey before storage at
50°C. Ascrobic acid did not inhibit honey darkening and thus it appears that
an oxidative mechanism is not involved.
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