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ABSTRACT

The study was done to evaluate the quality of ham#y respect to nicotine content from tobacco grmvand non-
growing areas with assumption that nicotine frofaoco crop may affect the quality of honey. Speadifi the study was
done order to, identify if tobacco is among thesbfelder and to determine the presence and sodro&aetine in honey
from tobacco and non -tobacco growing area. Thelystwas done in Urambo and Same. Bees fodder watfidd in
each area and honey sample from same and Urambe w@lected and analyzed. The results shows tlainey from
both areas contained levels of nicotine howeveildkiel of Nicotine found was within the allowaldgél for human health
and it was not significant difference between thmgles at (P > 0.05) using T-test. In identificatiof bee fodders from
Urambo and Same tobacco was not among the beesrfotlais study concludes that the traces of nieotinthe honey
samples does not originate from tobacco crop, Ba¢oo was not among the bee fodders identified tfBlges might have
been originated from the bees fodder plant whicht@ios alkaloids such as Tamarindus indica, Acasiallifera,

Syzygiumguineense.
KEYWORDS:Honey, Bees Fodder, Nicotine, Tobacco
INTRODUCTION

In Tanzania bee keeping plays a major role in secmnomic development and environmental consenvaligs a source
of various products including honey, live bees, badswax — as well as propolis, bee venom, rollg| jerood, bee-soup
and queen bees (Tanzania., 2002). In developingsdikee Tanzania beekeeping is a traditional hdmayting (Guyo,
2015,). Tanzania is among the countries in thedwaith the highest potential for production of educts (Mwakatobe,
2006) (Pinda, 2014) around 7% of its beekeepingaifypis utilized, and about 3% of its honey anédweax is exported
(Pinda, 2014) (Mbeiyererwa, 2014)

Honey from Tanzania is in high demand in many coest(Centre., 2015), (Limited, 2007) and Tanzasithe
largest honey supplier to the European Union(Cen2@15) this is because Tanzanian honey is knawrit§ natural
organic state (Tanzania, 2013). The availabilityuafque plants and vegetation including Moringéo(inga oleiferg,
Clove SyzygiumaromaticunCinnamon and NeenAgadirachta indica which have therapeutic properties adds to the
advantages of Tanzanian hive products. These ghaotsde both nectar and pollen which can be usertdate honey and

bee pollen of the highest medicinal value.
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It is estimated that the sector generates about UB$nillion each year from sales of honey and wessand
employ about 2 million rural people (Kihwele, (19911t is an important income generating activitith high potential
for improving incomes especially for communitieaving close to forests and woodlands. Beekeepisg lays a major

role in improving biodiversity and increasing cia@duction through pollination.

In Tanzania Beekeeping is carried out using tradél methods that account for 99% of the total potidn of
honey and beeswax in the country. Approximately 98f6all hives are traditional including log and kahives
(Mwakatobe, 2006). Others are reeds, gourds, poteer 95 % of beekeeping is practiced in Miomdmmdlands while
the remainder is carried out in banana and coffaetgtions where trees are used for hanging hikésmvele, (1991).)Bee
keeping is ideal in the forests and woodlands whighe valuable bees fodder plant. High potentiabfekeeping is also
found in agricultural land where substantial beedpicts can be obtained. Honey is a complex mixtareposed of water,
various sugars (fructose and glucose) which aceofmt 85-95% of total sugars, other sugars areeptesr small

guantities are sucrose, maltose, isomaltose andrfeaccharide and oligosaccharides disacchariges)ir, 2013).

There are various constraints that hinder beekgegé@velopment in Tanzania as stipulated in thecpoldne of
these constraint is the Poor quality of bee praduttich could be caused by the following; inadeguskills/knowledge to
apply improved technologies, use of inappropriatthhology in harvesting, processing, storage a#igmng and poor
storage of products (Mwakatobe, 2006). One of tleelyct from beekeeping is honey. The quality oféyis influenced
by various factors including types of bee foddessd) storage abuse (which leads to increased H&tkeding and loss of
aroma and flavor), overheating and adulteratior witrup(B.A., E.B., B.N., & Nnko A, 2004). Good djtyahoney, that
is, honey of value can be judged by five key fagtaramely water content, HMF (Hydroxymethylfurfgrahverted
sugars, impurities and colour. The contents mdsenha good quality honey are water (17.2%), sU8&fs), organic
acids (0.6%), enzymes (2%), mineral materials (0.2B0A., E.B., B.N., & Nnko A, 2004). Currently aajor issue of
concern for the world honey market from Tanzaniazdstamination of honey with nicotine, presumabbndéy from
tobacco growing areas ((Tanzania, 2013);(Asiyah)s Tiecessitate the need for carrying researchdierdo determine the

effect of tobacco in the quality of honey and fifidicotine in honey comes from tobacco.
General Objectives

The general objective of this research was to deter honey quality harvested from tobacco growingaa and non-

tobacco growing with respect to nicotine content.
Specific Objectives
The specific objectives of the study were:

* Toidentify if tobacco is among the bees foddentified in the area

* To determine the presence and source of nicdtineoney produced in Same and urambo,

METHODOLOGY
Location
The study was conducted in two District Urambo fréabora region and Same from Kilimanjaro regionkese two

region were selected for its production of tobaeca honey. Urambo was selected because it is & &ith high
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production of both tobacco and honey. Same Distvart selected for its high production of honey divignda). All study
areas were described by the presence of a mixfurarimus natural plants for honey making. Accogito Region socio-
economic profileSameis one of the sevedistricts of the Kilimanjaro Region of Tanzania. It is borel@ to the north by
the MwangaDistrict, to the northeast by Kenya, to the south and sasthby the Tanga Region, and to the west by the

Manyara Region. The economic activities in the aesgriculture which include farming and animasbandry.

Urambo District is one of the seven districts of the Tabora Regiohanzania. It is bordered to the north by the
Kaliua District, to the east by the Uyui Distritd, the southeast by the Sikonge District, and ¢osibuthwest by the Katavi

Region. Its administrative seat is the town of Ubarrits economic activity is agriculture
Identification of Bees Fodder Plant

The identification of the floral origins (bees faddolants) of honey samples collected from theystargas were done by
beekeeping officers and bee keepers through thHiablaliterature on the type of bee fodder in éinea and also basing on
the frequency of visits of the bees to the flowferscollection of nectar and pollen during flowegi(K.H. Bhuiyan, 2002).
Flowers and leaves (from the bottom, middle andvgrg tip) were collected then air dried and latee dried to attain
constant moisture then ground to pass at a 2 mue sied sent to Sokoine University of Agriculturebbaatory for

nicotine analysis. Variables of nicotine leveldioney samples were validated and analyzed.
Collection and Analysis of Nicotine Content

In determining nicotine content in honey twelvesh ripe honey samples were direct collected foerhlves of Uhindi
village, Zugimlole village and North Ugala foresserve in Urambo district; and Ruvu, Makanya angeMavillages in
Same district; and four honey sample from the markethe two districts were collected. The honasngles collected
were sent to Sokoine University of Agriculture (SUdepartment of food science laboratories wheresiebghemical
analysis were done to determine the nicotine caritethe honey collected. Nicotine was analyzededasn method
described by(Carlos, 2011) HMF analysis based endétermination of UV absorbance of HMF at 284nmd #me
background at 336nm (mg/kg). The results obtawede analyzed using T- test in order to see ifltvel of nicotine
from the sample of honey collected in the two atifer significantly and also find if the nicotiria honey is within the

allowable level of nicotine for human health
RESULTS AND DISCUSSION

Bee Fodders for Honey Sample

The result showed that most of the bee fodders trartwo areas of the study had different levelalkéloids. Alkaloids
are a class of naturally occurring organic compautighit mostly contain basic nitrogen atoms. Thaugralso includes
some related compounds with neutral and even weakigic properties ( IUPAC, Compendium of Chemical
Terminology, 2nd ed. (the "Gold Book") (1997). Owli corrected version: (2006-) “alkaloids".
doi:10.1351/goldbook.A00220). Example of these lalkiz include nicotine, cocaine, and caffeine. Tosults from the
present study shows that all the bee fodder idedtiiave some level of alkaloid. Also the resultevgs that among the

bee fodder identified tobacco was not among of them

Impact Factor(JCC): 5.8648 — This article can be dowatted fromwww.impactjournals.us




32 Donatha Raphael Dunda, Elimbotordthnim Muna, Innocent llomo, Amon Joel Philip,
Erick Anthony Zawadi & MagdaleriRaphael Ntatilwa

Table 1: Bee Fodder Plants with their Status of Alkloids

Urambo District Same District
Vernacular . :
Alkaloi Vernacular | Alkaloi
Bee Fodder - ;:rrr?v(\a;zi) ds Bee Fodder Names(Pare) ds
Acasiatortilis Mgunga + Acasiamelifera Mnoa +
Branchystegiaspeciformis  Mtundu - Acasiatortilis Mgunga +
Branchystegiaspp Muyombo - Azadirachta indica Wini -
Muluzyam : : .
Combretum fragrans izi + Faidhebia albida Mkababu +
L A Lamea .
Flacourtia indica Msingila * | schwinfurthii Msighe -
Lonchocarpuscapassa Muvha - SclerocaryabirrepStaffra| Mng'ong'o +
Syzygiumguineense Mwasya + Tamarindus indica Blaw +
Tamarindus indica Mkwaju + Ximenia americana Miutwa +
+ = Indicates presence of alkaloids, - = Indicatesence of alkaloids

Nicotine Content for Honey Samples

Laboratory result shows that the levels of nicofiméresh honey samples collected direct from bigeshof Urambo and
Same district ranged from 0.0007 to 0.0037 Mg/Kgh(€ 2). Also the nicotine content from the honasnples collected
from the local markets in the two districts rangenf 0.0022 to 0.0057 Mg/Kg (Table 3). From thedmtatory results all
honey samples collected from both tobacco - growing non-tobacco growing areas had nicotine leaedsaccording to
(AEMSA, 2014)this level is tolerable to human hbediecause the maximum allowable level of nicotmé&bd product is
4 up to 5.The nicotine contents in honey was ftombees fodder identified because the results shbat all the bee
fodder identified contained some level of nicotineThe T-test result shows that differences betwmeans were non -
significant at (P > 0.05) (See Table 4).

The nicotine content of the honey from Urambo aman& were low compared to the Nicotine content from
Kigoma region which ranges from 0.46 and 0.26 (Bajama, (2018)). Higher Nicotine content in Kigmmmight be due
to higher nicotine from the bee fodder identifiedthe area which were Mtundu, muba, Myenzi, mkumimalembele,

Mmbanga, mkoyoyo and mlama (Balama, (2018)). Thesefodder differ from those identified at Uramimal &ame.

Table 2: Laboratory Nicotine Analysis for Fresh Horey Sample from Bee Hives

Urambo District Same District
Village Sample Color | Nicotine Level (Mg/Kg) | Village Sample ColorS1 N'C(i/tllnglg‘)evel
. S1 - brown 0.0027 Dark brown 0.0024
Uhindi Ruvu
S2 - Brown 0.0032 S2 - Brown 0.0027
. S1 - brown 0.0023 _ S1 - Brown (with ppt.) 0.0037
Nzugimlole Majevu :
S2 - Brown 0.0017 S2 - Amber light 0.0007
S1 - brown 0.0020 S1 - dark brown 0.0027
Iteblanda Makanya
S2 - Brown 0.0022 S2 - dark brown 0.0027
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Table 3: Laboratory Nicotine Analysis for Honey Samples from Local Markets

Urambo District

Same District

Sample Color

Nicotine Level (Mg/Kg)

Sample Color

Nicotine Level (Mg/Kg)

S1 Brown

0.0024

S1 Dark Brown

0.0022

S2 Brown 0.0027 S2 Brown (with residual ppt.) 0.0057

Where S1 — Sample 1, S2 — Sample 2 for both tables.

Table 4: T-Test Analysis for Honey Samples CollecteUrambo and Same District

Urambo Same
Mean 0.00235 0.002483333
Variance 0.000000283 9.61667E-07
Observations 6 6
Pooled Variance 6.22333E-07
df 10
P value 0.387851124

CONCLUSION AND RECOMMENDATIONS

This study was done in order to evaluate the quafihoney in respect to nicotine content from Ubanand Same district
which represented tobacco growing and non-growimgs respectively with an assumption that nicofinen tobacco

crop may affect the quality of honey. The resuftthe study indicated that honey from both areateunstudy i.e. tobacco
growing and non-growing areas contained some lesfelicotine however there were no significant eliéfince between
the samples as the differences between means wesalered to be non - significant at (P > 0.05hgisi-test. The study

also found that the level of Nicotine found is witlthe allowable level for human health.

Also among the bee fodders identified from Uramhd &ame district some bee fodders were found ttagon

some levels of alkoloids (nicotine, cocaine, cai®@ihowever tobacco was not among the bee foddatiiigd in the area

Therefore this study concludes that the tracedaaftime in the honey samples from Urambo and Saoes ehot
originate from tobacco crop, as tobacco were nobreythe bee fodders plant identified. The traceghinhave been
originated from the bees fodder plant identifiecthe study areas as among them there were beerfottdd found to
aadhe for

Syzygiumguineensk was further found that honey has a charadienig absorbing smell or flavor of things storddse

contains alkaloids elements(nicotine cocaine, example Tamarindus indica, Acasia mellifera,
to it thus another source of contamination mightdioe to storage of honey with things that contajratkaloids. This
study recommend that Apart from the key factors tledermines the quality of honey, we recommendttiere is a need
for Tanzania Bureau of Standards (TBS) and Tanzeod and Drugs Agency (TFDA) to establish thevadible levels

of nicotine in honey.
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