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Abstract: The object of this study was evaluation of Factorsof persimmon sap nutrition as a stimulatory
nutrition on behavioral properties in honey bee and physicochemical properties of honey in Apis Mellifera
colony. The experiment conducted based on randomized complete block design. To minimize genetic disorders,
the same age queen's sister was used. The treatments were as follow: 1. sugar and water syrup (1:1 ratio), 2.
persimmon sap and water (1:3 ratio), 3. persimmon sap and sugar (2:1 ratio), 4. persimmon sap and sugar (1:1
ratio), 5. persimmon sap and sugar (1:2 ratio). The overall duration of experiment was 60 days. To colonies at
the end of experiment Behavioral Properties and Physicochemical Properties contain. Data relating to the effect
of experimental dietary between control and experimental treatments showed, there are significant differences
(P <0.05). Behavioral properties were as follow: laying queen was i.e. 125.496-21600 aggs and pollen 113.6-47.4gr.
Physicochemical properties were as follow: produced honey 47.4-16 kg, moisture 17.4-19.13, pH 3.58-5.05,
reducing sugars 66.6-72.06, Sucrose 2.23-9.7, Fructose to glucose 0.87-1.01. 
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INTRODUCTION natural products that have been used to treat various

Whatever a hive with high population inter a season [8,9]. The mean rate of moisture, pH, reducing sugars,
of collecting nectar the rate of produce honey will Sucrose in natural honey samples from different places in
increase as well. To provide energy in times of nectar Azarbijan province 17.5%, 6.96, 73.07 and 4.3% [10]. A
shortage in nature should use artificially nectars to study conducted on 490 honey samples in Iran showed
substitute natural nectar to stimulated queen to lay more that pH rate were 3.5-4.8 [11]. conducted a study on 12
eggs. The successful key to this is that beekeepers know different samples in Brazil, moisture was 20%, Sucrose 8%
scientific principles and apply techniques of professional and pH rate of all samples reported 3.10 to 4.05 [12]. In a
beekeepers. Factors such as stimulatory nutrition, young study carried on 29 honey samples in the south of Spain,
queen, enough food when there is a shortage of sap in moisture was 16.59%, Sucrose 3.67% and pH average was
nature and healthy honeycomb have more influence at the 4.07 [13]. A study on 7 different honey samples in Poland
time of oviposition by queen, population increase and and Turkey showed the moisture 16.3-17.9%, ash 0.112-
producing more honey [1-4]. Productive efficiency of the 0.519 and pH 3.67 to 4.57 [14, 15]. A study on 60 honey
apicultural industry depends upon improvements in bee samples in Garmsar county (Samnan province), they
breed, bee management and bee forage. Honey bees are reported that moisture, pH and ash average were 20%,
the prime pollinators; they are involved in pollination of 4.54 and 0.28% [16]. A study which took three years  on
most field and orchard crops. [5,6]. A study on reported 60 honey samples in Portugal, they reported  moisture,
niacin vitamin (B3) and pyridoxine (B6) will increase the pH, HMF, reducing sugars, sucrose and ash  average
queen lay more eggs and produce honey [7]. Honey is a were 83.17%, 4.01, 15.9 mg/kg, 72.22%, 1.12% and 0.36%
natural gathered energetic food modified and secreted by respectively [17]. In a study conducted on the 11 Indian
honey bee Apis Mellifera. Honey is among many of the honey samples, moisture, pH, reducing sugars and
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Sucrose average were variable from 17 to 22.6%, 3.62 to 4, gathered from each hive. After nectars in nature were
61.3-72.6% and 1.2-5.7%[18]. Persimmon (diospyros lotus) finished, honey harvested from each honeycomb.
is one of wild trees in woodland of north of Iran. Fruit of moisture: 2.5 gr of each honey sample placed for 3 hours
this tree is full of vitamin A and beta-carotene. It is also at 105 ° C temperature inside the oven. After reduction the
has a considerable amounts of vitamins B , B , B  and C weight of the sample it considered as the moisture weight1 2 3

[19]. The aim of this study was With respect to high cost and converted to percentage. pH: 10 gr of honey from per
of sugar in the honey bee nutrition, this study in addition sample dissolved in 75 mL of distilled water, then pH of
to increase in queen laying, population increase and honey samples was measured by using of a digital pH
produce honey as well and will reduce the costs of meter with an accuracy of 0.1. Determination of honey
artificial feeding in Colony. sugars (reducing and non reducing sugars) was done by

MATERIALS AND METHODS (fructose and glucose), then total amount of sugar

The object of this study was evaluation of effect of reducing sugar (mainly sucrose) is acquired. Fructose to
persimmon sap nutrition as a stimulatory nutrition on glucose ratio: 25 cc of honey mixed with 20 cc of iodine
behavioral properties in honey bee and physicochemical solution and added 2.5 cc of normal Caustic soda and
properties of honey in Apis Mellifera colony. The placed in the dark for 15 minutes and 5 cc of sulfuric acid
experiment conducted based on randomized complete 2 normal and added 3 to 5 drops of 1% starch, continuing
block design. To minimize genetic disorders, the same age Titration until it completely became colorless. Statistical
Queen's sister was used. The treatments were as follow: analysis was conducted using SAS 9.1 software.
1. sugar and water syrup (1:1 ratio), 2. persimmon sap and Duncan’s multiple range test was used for mean
water (1:3 ratio), 3. persimmon sap and sugar (2:1 ratio), 4. comparison [20].
persimmon sap and sugar (1:1 ratio), 5. persimmon sap and
sugar (1:2 ratio). The overall duration of experiment was 60 RESULTS
days. At the end of trial period, amounts of Behavioral
Properties (queen’s laying and collecting pollen) and The object of this study was evaluation of effect of
Physicochemical Properties (produced honey (kg), persimmon sap nutrition as a stimulatory nutrition on
moisture, pH, reducing sugars, sucrose, Fructose to behavioral properties in honey bee and physicochemical
glucose) by colonies of Apis Mellifera were measured.) properties of honey in Apis Mellifera colony. Results
queen Laying: through measuring the level of their day were analyzed of a typical forest persimmon Sap
eggs, larvae and pupae expressed by predetermined of the presented in Table 1. Data related to the effect of nutrition
frame scale according to square centimeter. (6 × 6 cm of experimental treatments on the average on behavioral
networks). First visits to measure queen lying, was after properties in honey bee and physicochemical properties
15 of feeding after that was repeated every week. of  honey  in  Apis  Mellifera  colony.are  presented in
collecting pollen: In region in height of 700-1400 m and in Table 2. Based on data obtained between treatments there
the time of pollen creation, pollen traps are installed are significant difference (P <0.05). behavioral properties
through  hives every  week for one day and a little pollen were as follow: laying queen was i.e. 125.496-21600 aggs

Fhlying method. In this method first reducing sugars

measured. By reducing sugar from total sugars, non-

Table 1: Analysis results of a typical forest persimmon Sap presented 
Moisture Protein Carbohydrates Acidity Ash Fat Energy p H
22 1.14 74.69 14.02 5.35 0.17 35586 5.7

Table 2: Average chemical characteristics of Honey (±SEM) in different treatments and comparing them through Duncan Method in probability level of 5%
Factors Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
produced honey 24.4±2.02 16.2±2.02 37.2±2.02 47.4±2.02 36.6±2.02c d b a b

Moisture 18.6±0.05 18.6±0.05 19.13±0.05 18.2±0.05 17.4±0.05b b a c  d

pH .58±0.01 4.71±0.01 4.81±0.01 4.76±0.01 5.05±0.01 d  c b  c  a

Reducing sugars 66.6±0.46 72.6±0.46 71.1±0.46 71.2±0.46 70.8±0.46 c  a  b  ab  b

Fructose to glucose 1.01±0.03 0.87±0.03 0.96±0.03 0.95±0.03 0.93±0.03 a  b  ab  ab  ab

Sucrose 9.7±0.26 2.23±0.26 3.46±0.26 3.46±0.26 2.33±0.26 a  c b b c

The means that are in a column with different letters are significantly different (P< 0.05)
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