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Optimization of Manufacturing Process and Storage Condition of
Freeze-dried Royal Jelly for Health Functional Ingredients
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m In order to develop the royal jelly as a health functional food ingredient that helps skin health,
we conducted the optimal manufacturing process of the raw royal jelly and the content of
10-hydroxy-2-decenoic acid (10-HDA), which is a functional (indicator) component. The raw royal
jelly collected from beekeepers was frozen at —20°C or less, freeze-dried using a freeze dryer
until the moisture content was less than 5.0%, and then powdered. The 10-HDA content of
the freeze-dried royal jelly was 6.2+£0.07%, the moisture content was 2.1+£0.8%, and the
crude protein content was 39.3%3.6%, which satisfies all food standards. To set the storage

method of freeze-dried royal jelly, 10-HDA content was measured after storing at

—20°C, room

temperature (25°C), 35°C, and 40°C for 1 year respectively. It was confirmed that there was no
significant change in content in less than 6 months. In the coliform detection test according to
the freeze-dried royal jelly and storage period, it was confirmed that E. coli was not detected
in all treatments. According to the results of this study, the freeze-dried royal jelly through the
manufacturing process for use as a health functional food ingredient satisfies all the content of
10-HDA, moisture, crude protein, and coliform were safety and stability. Therefore, freeze-dried
royal jelly was considered to be suitable as a skin health functional food ingredient.
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Table 1. HPLC conditions for 10-HDA analysis in royal jelly

Classifcation Condition

Instrument Agilent HPLC 1260
Capcell Pak-C18 (5 um, 4.6 X 250 mm)

Room temperature

Column

Column temperature

Wavelength 214nm

Mobile phase 0.02 M (NH4);HPO, : Methanol (7 : 3)
Flow rate 1.4 mL/min
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Fig. 1. Manufacturing process for the production of freeze-dried royal jelly.
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Table 2. 10-HDA, moisture, total protein, lipid, ash contents and
food ingredient standards of freeze-dried royal jelly

Contents (%)

Composition Domestic Imported

N PO Standard

value value
10-HDA 6.2+0.07 45+12 4.0 more than
Moisture 2.1£0.8 6.0x+20 5.0 below
Total protein 393+3.6 432+22 30.0~41.0
Total lipid 7317 63+0.7 —*
Ash 27+0.1 22+12 -

*No standard
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Table 3. Changes in 10-HDA of freeze-dried royal jelly stored under different conditions

Storage period

Storage temperature

(Month) -20°C 25°C 35°C 40°C
0 624007
10-HDA 1 6.18+0.13 6.120.07 6.11£021 5.56+0.16
(%) 6 6.14+024 5.38+0.59 503022 33140.13
12 6.02+0.57 4.94+0.20 4.74+0.30 2724028

Coliform

Treatment 1 month
Escherichia coli

(Control)

3 months 6 months

Fig. 2. Detecting coliform in freeze-dried royal jelly by rehydratable film following storage period.
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