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Effects of Prebiotic and Probiotic Supplements on the Lithium Citrate Toxicity to the
European Honeybee (Apis mellifera) under Field Conditions

Ramita Prajapati, Sankar Panthi and Lekhnath Kafle’

Department of Tropical Agriculture and International Cooperation,
National Pingtung University of Science and Technology Neipu, Pingtung, Taiwan
Corresponding Author Email: kafle@mail.npust.edu.tw

Varroa mites (Varroa destructor) are detrimental parasites of honeybees worldwide. Lithium salts have also been
identified as an effective and prospective miticide against Varroa mites. However, previous studies have found that
the application of lithium salts to beehives is highly toxic to worker bees. Additionally, supplementing bees with
prebiotics and probiotics has been shown to improve their health. As a consequence, the aim of this study was
to minimize lithium citrate toxicity on worker bees through the supplementation of prebiotics and probiotics in field
conditions. As feed supplements, two probiotics [TS6 probiotics and Effective microorganism (EM)], a mixture of
organic acids (citric and malic acid) and beebread were administered separately to honeybees for a week. Moreover,
lithium citrate (15 pL/bee and 30 pL/bee) treatment was also applied. Moreover, the feed supplement was fed twice
a week for two weeks. This study examined the impact of these supplements on bee mortality and mite population
declines caused by lithium citrate toxicity under field conditions. A lithium citrate treatment of 15 uL/bee and 30
uL/bee significantly reduced varroa mite populations in beehives after 28 days and 35 days, respectively when compared
to a control treatment. Mite control was relatively faster in hives treated with 30 pL/bee lithium citrate and supplemented
with prebiotics and beebread. Workers' mortality was lower when the hives were treated with 30 pL/bee of lithium
citrate per bee, followed by prebiotics and probiotics. The results of this study suggest that prebiotics or probiotics
can be supplemented to worker bee feed in order to minimize the toxicity of lithium citrate to the workers.
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Antioxidant activity in Pollen of Darae (Actinidia arguta)

Hye-Jin Lee, Se-Gun Kim, Sang-Mi Han, Hyo-Y oung Kim, Seonmi Kim, Sung-Kuk Kim, Hong-Min Choi, Hyo-Jung Moon,
Young-Sin Lee, Sik Ryu and Soon-Ok Woo

Department of Agricultural Biology, National Institute of Agricultural Sciences, Rural Development Administration,
Wanju 55365, Republic of Korea

Bee pollen, it is well-known to have antioxidant capacity be rich in nutrients which is an accumulation of honey
and enzymes from the hind legs when honeybees collect nectar from flowers, however, there are deficient reports
on the functionality of darae pollen(Actinidia arguta). To evaluate the functionality, antioxidant activities by DPPH,
ABTS, and FRAP assays were performed. In addition, the amount of total polyphenol and total flavonoid contents
were examined. As a result of examining the antioxidant activities of the bee pollen extract by 3 different concentration
dependent. At highest concentration of 1,000 ug/mL, the DPPH and ABTS radical scavenging activity of the bee
pollen showed 22.77% and 91.83%, respectively. The FRAP of the bee pollen showed 272.88 uM compared with
control(88.7 uM). The total polyphenol and total flavonoid contetns of the pollen showed 67.58 mg GAE/g and
3.36 mg QE/g. Based on these results, it is expected that darae pollen can be utilized widely as a natural antioxidant
source in food and medical products.

Key words: Bee pollen, Darae (Actinidia arguta), Antioxidant activity
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UPLC Method Validation for Quantitative Analysis of Kynurenic Acid in Korean
Chestnut (Castanea crenata) Honey
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Safety research on heavy metals, veterinary medicine residues and foodborne pathogens
for drone pupae (Apis mellifera L.)
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Comparison of the production of drone pupae (Apis mellifera L.) by month (Apr-Jun)
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Preventive effect of chrysin in diabetic sarcopenia

Dong-Yeon Kim and Min-Kyung Kang
Department of Food science and nutrition, Andong National University

Chrysin, also referred to as 5,7-dihydroxyflavone, is a naturally occurring antioxidant flavonoi present in various
plants such as honey, propolis, and the passionflower vinea plant. Chrysin has diverse pharmacological activities
and possesses multiple biological effects in the central nervous and immune systems. Several reports have revealed
the antioxidant, anti-inflammatory, anti-apoptotic, and anti-cancer effects of chrysin. However, whether chrysinmaintains
muscle health in diabetes remains elusive. Sarcopeniais a term used to describe the age-related loss in skeletal muscle
mass and function, it has been implicated as both a cause and consequence of diabetes. Sarcopeniais defined as the loss
of muscle mass and strength that occurs with aging. Although the, pathogenesis, and diagnosis of sarcopeniaare obscure,
diabetes has been reported one of the reason to play a role in the pathogenesis of frailty and functional impairment
in sarcopenia. This study attempted to find the relationship between diabetes and sarcopenia, and to investigate the
efficacy of chrysin, which has preventive effect of diabetic sarcopenia.

Key words: chrysin, sarcopenia, diabetes, bioactivity
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