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a b s t r a c t

Rheology and botanical origin of Ethiopian monofloral honeys were investigated using harmonized

method of melissopalynology and HAAKE VT 500 over a temperature range of 25e45 !C, respectively.

The percent dominance of monofloral honeys ranged from 59.8% (Croton macrostachyus) to 90.3%

(Schefflera abyssinica). Botanical origin and geographical location of honeys were categorized on principal

component analysis (PCA) of pollen data. The PCA graph showed that honeys were divided into two

separate groups or three sub groups, based on their close appearance in the plot. The highest viscosity

value was observed in Eucalyptus globulus honey and the lowest in Vernonia amygdalina. Shear stress

versus shear rate linearity indicated that all the monofloral honeys exhibited Newtonian behavior. The

effect of temperature on the viscosity of honey followed the Arrhenius relationship. The activation en-

ergy ranged from 60,042.05 (Eucalyptus globulus) to 9858.741 kJ/mol (Vernonia amygdalina). Viscosity of

honey was found to be time independent.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

Honey is a viscous, sweet and aromatic product. It consists of

pollen grains and has been used by humans without being pro-

cessed since ancient times. Pollen grains are mostly carried from

the honey plants during foraging, which is used to fulfill the amino

acid, fatty acid and mineral requirement of honey bees' diet (Avni,

Hendriksma, Dag, Uni, & Shafir, 2014; Yang et al., 2013). Pollen

contribution can possibly guide to determine the honey floral origin

(Molan, 1998; Ohe, Oddo, Piana, Morlot, & Martin, 2004). Conse-

quently, the floral origin of honey helps to provide a specific

sensorial, chemical and flowing behavior for honey (Bogdanov,

2012; Crane, 1983).

Ethiopia has the highest bee density in Africa; and the annual

honey production reached to about 53,693 tons. This makes the

country first in Africa and tenth in the world. The production of

honey in Ethiopia plays a great role in economic, environment,

social and cultural benefit of the citizens; and greatly benefits the

forest dwellers (CSA, 2015). At present there is an increasing in-

terest on science and commerce to investigate monofloral honeys.

Certainly, many consumers prefer monofloral to polyfloral honeys.

The production of monofloral honeys has a benefit to compete with

low priced polyfloral honeys. Furthermore, the botanical designa-

tion of honey is allowed and can possibly use in the therapeutic and

technological intervention of the product (Escriche, Kadar, Juan-

Borr!as, & Domenech, 2014).

Botanical origin is determined based on the relative frequencies

of the pollen types of nectariferous species, using harmonized

methods of melissopalynology (Ohe et al., 2004). Honey can be

called monofloral honey, if it primarily originated from a dominant

floral source and show the typical flowing property of the corre-

sponding type of honey (Arrigoni, Kast, &Walther, 2014; Ohe et al.,

2004). Hence; if the relative frequency of the pollen of that taxon

exceeds 45%, honey is considered to be monofloral in its botanical

origin.

Floral source and ripening processes are important factors that

affect the composition and flowing capacity of honey. Ripening of
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