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RESEARCH ARTICLE

ENTOMOLOGY 2015 © The Authors, some rights reserved;
exclusive licensee American Association for

A dietary phytochemical| alters caste-associated et ofscunce i

under a Creative Commons Attribution

gene expression in honey bees‘ NonCommercial License 4.0 (CC BY-NC).

10.1126/sciadv.1500795

Wenfu Mao,” Mary A. Schuler,® May R. Berenbaum*

In the eusocial honey bee Apis mellifera, with reproductive queens and sterile workers, a female larva’s develop-
mental fate depends on its diet; nurse bees feed queen-destined larvae exclusively royal jelly, a glandular secretion,
but worker-destined larvae receive royal jelly for 3 days and subsequently jelly to which honey and beebread are
added. RNA-Seq analysis demonstrated that p-coumaric acid, which is ubiquitous in honey and beebread, differen-
tially regulates genes involved in caste determination. Rearing larvae in vitro on a royal jelly diet to which p-coumaric
acid has been added produces adults with reduced ovary development. Thus, consuming royal jelly exclusively not
only enriches the diet of queen-destined larvae but also may protect them from inhibitory effects of phytochemicals
present in the honey and beebread fed to worker-destined larvae.
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ORIGINAL RESEARCH ARTICLE
Quantitative analysis of bioactive compounds present in Iranian royal jelly

Soheila Kamyab (2), Maryam Gharachorloo™ (%), Masoud Honarvar and Mehrdad Ghavami

Department of Food Science and Technology, Science and Research Branch, Islamic Azad University, Tehran, Iran

(Received 23 September 2017; accepted 23 April 2019)

In this article, quantitative analysis of bicactive compounds present in Iranian royal jelly consisted of 10-HDA, acetylcho-
line, total proteins, soluble proteins including albumin, beta-glubolin, gamma globulin and insoluble proteins, nucleotides
and ATP, free amino acids namely proline, lysine, aspartic acid, serine, threonine, alanine, cystine, valine, B-com-
plex vitamins namely thiamine, riboflavin, pyridoxine, niacin, folic acid, and potassium as an important mineral have
been determined. This research has shown that the Iranian royal jelly has a fairly good quality as compared to the
foreign ones. Royal jelly samples were selected from three different climatical regions of Iran including Mashhad
(hot and dry), Amol (moderate and wet) and Ardabil (cold and dry). Statistical analysis have shown that the bio-
active compounds in royal jelly from Mashhad and Amol were significantly different which were 16.775 and
12.253 g/100g, respectively. Among the proteins available in Iranian royal jelly, albumin has the highest concentra-
tion that makes up about 50% of total proteins. Among the main amino acids in Iranian royal jelly, proline, aspartic
acid, and lysine have the highest concentrations in respective decreasing order. The results have shown that royal
jelly obtained from dry and arid regions has higher nutritional value as compared to moderate regions particularly
the contents of |10-HDA and amino acids. |t seems these components are increased in hot or cold and dry survey
areas such as Mashhad and Ardebil due to less rainfall and more aromatic and medicinal vegetation in comparison
with rainy area such as Amol.

Keywords: royal jelly; bioactive compounds; trans-10-hydroxy-2-decenoic acid (10-HDA); amino acids;
climatical region
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Figure 2. Images of Iranian royal jelly achieved from three different climatical regions including Ardebil, Amol and Mashhd.

Table |. Mean and standard deviation of 10-HDA, aspartic acid and potassium concentration in fresh royal

jelly from three different regions of Ardebil, Amol, and Mashhad.

Climatical region 10-HDA (%) Potassium (mg/100g)
(a) Ardebil Royal Jelly (Cold and Dry) 1.803 +£0.064 79.3£0.01
(b) Amol Royal Jelly (Moderate and Wet) 0.676 £0.011 56.25+0.01
(c) Mashhad Royal Jelly (Hot and Dry) 2443 +0.011 301.33+0.01
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RJ store at 40°C for 30 d
Casein 450 kDa Royalactin 7

Albeit 10-Hydroxy decenoic acid (10-HDA) is used as the
quality criterion of RJ, it can not mirror the freshness of RJ,

.

FreshR] == SF% . - 0
oY since it is stable at 40°C for 1 week or at room temperature
Store at 40 °C ..‘s/‘,- for a years (Kamakura et al., 2001; Sabatini et al., 2009; Antinelli et al., 2003).
for30d

Long erm storage o B ¢ high temperature decreases the iologial vy ot Thie @ntibacterial properties of RJ decrease with the
‘ increase of storage temperature and time.
% * Fresh Rl led genetically identical fly larvae
2 |

develops into adult individuals with

b Dhenotypesiimilaiits qukenbess Long-term storage at high temperature reduces the
N | biological activity of RJ.

Masaki , 2011, Nature
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Shelf life olo il 0 6y :(62,3 ) Jla ys U
o 8C Jlw g3 (623 — 1 A jI yieS) jjoys ;5 U
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Lyophilized R| 1 years > 2 years 1> guu
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(humidity less than 18 %) P (All enzy Jbw g3 15

activity is stopped)
Apilac pills (lactose-glucose- freeze dried R|) At 4 to 8 °C for 2 years
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MRIJP4 content under different storage conditions

R EIEI R R A

-20 °C — — 2.02 — 203 214 192 201 198 203 2.00

4°C — — 1.89 — 168 175 171 153 143 128 109 0.62 —

2.07
139 1402 105 097

--------------
The possible fresh markers for RJ

MRJP1 (Shen et al., 2015);
5-hydroxymethyl-2-furaldehyde (HMF) (ciulu et al., 2015)

Furosine (MEessIA et al., 2005; MARCONI et al., 2002)
Né-carboxymethyl-lysine (CML) (aizo et a1, 2018)
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