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Effects of different protein diets on the physiological metabolism of

worker bees under indoor cage conditions

ZHUANG Ming-Liang LI Jian¥ei WANG Zhi NIU Qing-Sheng CHEN Dong-Hai WANG Jin-Zhou
GE Peng LI Zhi-Yong~ WANG Qi ( Apiculture Science Institute of Jilin Province Jilin 132108 Jilin
Province China)

Abstract: The purpose of this paper is to explore the effect of different protein diets on the growth
development and metabolism of bees and to guide the production practice of beekeeping. A total of 270
Italian bees ( Apis mellifera ligustica) were selected divided into 3 groups and three repetitions each
group of 30 workers bees. Diet for control group: Honey : Sucrose powder = 1 : 3; Diet for the
experimental group A: Pollen: Honey: Sucrose powder =5:1:6; Diet for the experimental group B: Bee
bread : Honey : Sucrose powder =5:1:6. Used these 3 diets to feed indoors in a sarong observed and
recorded the survival of bees within 7 days; Liquid chromatography-mass spectrometry ( LC-MS) method
was used to detect the metabolic difference between the A and the B diet on bees after 5 days of feeding
performed pattern recognition analysis on the data to screen and identify different metabolites. The results

showed that the survival time of bees fed experimental group B diet was significantly longer than that of
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experimental group A bees ( P <0.05) ; the metabolome data showed that experimental group A and B
were significantly separated. A total of 15 different metabolites were identified including amino acids
vitamins sugars and so on of which 11 differential metabolites were down-regulated and 4 differential
metabolites were up-regulated; significant differences in metabolite pathway analysis included glycine
serine and threonine metabolic pathways arginine and proline metabolic pathways lysine degradation
pathways and pentose phosphate pathways ( P <0.05) . Tt showed that in special environments such as
sarongs worker bee diets could not be directly added to pollen. The artificial diet made by mixing bee
bread : Honey : Sucrose powder =5:1:6 was more suitable for the survival and development of bees.
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Table 2 Mortality of honeybees fed different diets

(4 CV a0y B
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Time Experimental ~ Experimental
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group A group B
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2 0 0 0
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3 A B OPLS-DA

Fig.3 OPLS-DA score scatter plots ( A) and sorting validation piots ( B) between two groups

3 A B

Table 3 Identification of significantly different metabolites in two groups

( min) Variation Molecular
Category Metabolite name Pvalue »
RT vip trend formula
Lysine 3.18 5.21 Down 0.021 CsH,N,O,
Leucine 3.15 2. 60 Down 0.032 CoH;NO,
41~ Glycylleucine 3.27 2.12 Up 0.021 CgH N, 0,
Amino acids 53—
. 0.98 2.56 Up 0. 0069 C,; H,0N, Oy
and their L-5-Hydroxytryptophan
derivatives Serine 4.15 3.43 Down 0. 0020 C;H;NO;,
Arginine 1.20 3.89 Down 0. 0056 CeH\ N, O,
Vitamin B, Vitamin B, 1.01 3.82 Down 0.015 CsHyN;
3-0- -7-0-
Isorhamnetin 3— 4.83 6.03 Down 0.0014 C;,H,, 0,
Sugars and their sophoroside7 +hamnoside
derivatives
Inosine 1.47 3.27 Down 0.029 CH;,N, O
7- 26 8-
Nucleic acids and L 1.16 4.33 Down 0. 040 CoHgN, O,
7-Methyluric acid
their derivatives
Kynurenic acid 3.74 9.85 Up 0. 0038 CH; NO,
Protopine 4.78 5.07 Up 0.0032 CyH g NO;
Carbidopa 4.04 3.53 Down 0.031 C,oH,N,0,
Others 4
1.31 2.78 Down 0. 042 CoHgO,
4-Hydroxyphenylpyruvic acid
Cefuroxime 1. 96 3.45 Down 0. 00019 CieHis N, OgS




584 Journal of Environmental Entomology 44

4 KEGG
Fig. 4 Differential metabolite KEGG enriclument map
P 0.05 o Note: The value of P indicated by the blue
dotted line was 0.05. When the column was higher than the blue line the pathway represented by the blue dotted line had

significant difference. Glycine serine and threonine metabolism: N i Arginine and proline
metabolism: ; Lysine degradation: ; Pentose phosphate pathway: ;
Butanoate metabolism: ; Alpha-Linolenic acid metabolism: a-— ; Tyrosine metabolism:
; Tryptophan metabolism: ; Sphingolipid metabolism: ; ABC transporters: ABC
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