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Validation of UPLC Analysis Method for Putrescine in Lyophilized Royal Jelly

Hong-Min Choi, Se-Gun Kim, Hyo-Young Kim, Soon-Ok Woo, and Sang-Mi Han*
Department of Agricultural Biology, National Institute of Agricultural Science, Rural Development Administration, Wanju 55365, Korea

ABSTRACT: Putrescine generated by the action of microorganisms in the decay generally used as a measure of freshment in food.
However, the analytical method of putrescine in freeze-dried royal jelly has not yet been established. In the present study, the UPLC
method for putrescine in lyophilized royal jelly was established using C18 column. The newly established method was able to analyze
putrescine accurately within 7 minutes and was validated by analytical parameters such as specificity, linearity, precision, accuracy,
limit of detection, and limit of quantification. These results provide for the analytical method to evaluate the level of freshment in
freeze-dried royal jelly, which will useful in further studies of safety verification.
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Fig. 1. UPLC chromatogram of (A) freeze-dried royal jelly through previous method, (B) freeze-dried royal jelly through new method and (C)

putrescine standard.

Table 1. UPLC conditions for analysis of putrescine in freeze-dried
royal jelly

Item Chromatographic Condition
Column Halo C18(2.1x100 mm, 2.0 um)
Flow rate 0.25 mL/min
ter(r:l(;];:lzre 20°C
Injection volume 2 ul
Wavelength 254 nm
Time (min) MeCN (%)  HyO (%)
0 45 55
Mobile phase 2 62 3%
3.0 65 35
6 75 25
7 100 0
Atoll Al Zeggt vt Q= AAI e Woll EA8h= putrescine
EAAH(Choi et al., 2021) 0]-835}0] A8 AASIT] 18
U Fig. 194 H5zo] 7]& v‘i'—i He ol-&sto] AR dut
putrescineo] HFE A7k 5.263 HollA] AEH oL} el

o] %] glo} )27} tha: A ol o], 727} Bl B Aol
SR PSISIc 19 §olg 50 22 Bl shed Al
A B 2AS A5 THTable 1), &= B A 727 Holjle
], 0]%5AFO 2= acetonitriled} FHTE ARESHH oW, C18

(2.1x100 mm, 2.0 um) oA 2B LEE 20°CE AHs}
Ao uf 72 Helws} ANEE BRelat 4 Yok AR 2
HzzlojMe] 527z 2842] Y putrescine2] 72 A3
5289 Zollom, W2 AR St w2 w2 =E e

th(Fig. 1).
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Fig. 2. Comparison of UV spectrum pattern of (A) freeze-dried royal jelly and (B) putrescine standard for specificity.

Table 2. Measurement of LOD, LOQ and linearity for putrescine

Standard Regression equation Coef.ﬁcic.ent of 2 LoD LOQ
determination (R”) (ug/mL) (ug/mL)
Putrescine y=4263.7x+5605.3 0.9999 0.7 2.14
%y: peak area, x: amount (lLg/mL)
Table 3. Precision data of intra- and inter-day variabilities for putrescine
Conc. Intra-day Inter-day
Standard
(ug/mL) Mean+SD RSD (%) Mean+SD RSD (%)
250 248.05+2.16 0.87 250.03+4.23 1.69
Putrescine 125 124.05+1.65 1.33 133.61+0.25 0.19
62.5 62.24+0.63 1.02 64.93+0.16 0.25

Conc.; concentration, SD; standard deviation, RSD; relative standard deviation
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Table 4. Recovery results of the analytical method

Standard Spiked amount Measured amount Recovery RSD
(ug/mL) (ug/mL) (%) (%)
62.5 65+2.1 104.1 3.17
Putrescine 31.25 32.240.7 103.0 2.14
15.625 15.5+0.4 99.4 2.61
Table 5. Contents of putrescine in freeze-dried royal jelly

Sample Year Content (mg/kg) RSD (%)

Putrescine 2020 118.5+1.34 0.69

2021 115.3+£2.02 1.30

Conc.; concentration
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