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Determination of Sialic Acidin Edible Birds’ Nest Using Pre-column Derivatization Reversed Phase High
Performance Liquid Chromatography with Photodiode Array or Fluorescence Detection

FENG Ting-yu XUE Chang-hu SUN Tong CUI Hong-bo XU Jie*
(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract A pre-column derivatization RP-HPL C method with detection with a photodiode array detector (DAD) or a
fluorescecse detector (FL D) was developed for the determination of N-acetylneuraminic acid in ediblebirds' nest (EBN). Samples
were dissolved in 0.5 mol/L sodium bisulfate aqueous solution and kept for 30 minin 80  water bath. After cooling the
derivatization was carried out using O-phenylenediamine - 2HCI as derivative. The chromatographic separation was achieved
on aCis column using a mobile phase composed of 1.0% tetrahydrofuran aqueous solution (containing phosphoric acid and 1-
butylamineat the levels of 0.5% and 0.15%, respectively) and acetonitrile (95:5, V/V) a aflow rate of 1.0 mL/minin theisocratic
elution mode. The DAD wavelength was set at 230 nm and the FLD Ex and Em wavelengths at 230 and 425 nm, respectively.
Therelationship between HPL C peak areaand N-acetylneuraminic acid concentration over therangeof 0.1 750 u g/mL exhibited
good linearity (»  0.9990). A complete separation of N-acetylneuraminic acid was observed within 20 min. Mean recoveries
of 6 replicatesfor N-acetylneuraminicacid in areal sample spiked at 3 levelsranged from 85.03% to 97.14%. Thelimit of detection
(LOD) of the method was 0.2y g/mL withaDAD and 0.005u g/mL withaFLD. Clearly, the LOD with a FL D was two orders
of magnitude lower than that with a DAD. Meanwhile, less miscellaneous small peaks were observed in the FLD detection.
However, aDAD presented higher detection sensitivity than aFLD at the same concentrations over the LOD resulting from
DAD detection. The method demonstrates the advantages of high sensitivity, good repeatability and rapidity, and is conse-
guently most suitable for the determination of N-acetylneuraminic acid in some samples like EBN.
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Fig.1 Derivatization mechanism of N-acetylneuraminic acid
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1
Table 1 Linear regression equations and correlation coefficients
for determination of N-acetylneuraminic acid with DAD or FLD
detection and corresponding LODs and LOQs of N-
acetylneuraminic acid

" (Rsx=3 pg/mL) (Rx=10 ug/mL)

DAD y = 16.57x+5.03 0.9992 0.2 0.5
FLD y=12.85¢x+1.19 0.9991 0.005 0.3
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Fig.2 HPLC chromatograms of N-acetylneuraminic acid standard
with DAD (A) or FLD detection (B)
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Fig.3 HPLC chromatograms of N-acetylneuraminic acid in an
EBN sample with DAD (A) or FLD detection (B)
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22 Table 3 Mean recoveries of 6 replicates for N-acetylneuraminic
150 g/mL  N- acid detected with a DAD or a FLD in a EBN sample spiked at 3
6 levels (n=6)
DAD FLD
RSD 1.0% RSD 0.61%
RD/% 1% RSDM%
fogml) 1% D fughl) B
6 5mg 22647+ 655 22565+ 6.75

1251 ¢g/mL 19365+ 030 803 015 19460+ 032 876 016

RSD 3.6% RSD 3.8% 29 g/mL 24302+ 057 9665 023 24348+ 026 9714 011

070 <070 20Qu g/mL 40314+ 025 9453 006 40256+ 118 9457 029

1%(n=18) 207 249
23 RD/%(n=18) 015 019
2
Table 2 Contents of N-acetylneuraminic acid in 4 EBN samples resulting from DAD or FLD detection
1 2 3 4
/@ g/mg) RSD/% /@ g/mg) RSD/% /@ g/mg) RSD/% /@ g/mg) RSD/%
DAD 122.12+ 3.00 25 125.27+ 0.70 0.79 110.61+ 3.65 4.7 132.27+ 2.15 2.0
FLD 123.09+ 2.20 2.5 126.96+ 0.58 0.65 112.63+ 3.83 4.8 134.06+ 2.44 2.8




236 2010, Vol. 31, No. 08

5mg
3 (2.25 25 200p g/mL)
N- 5mL
10mL 3
3 3
85.03% 97.14%
3
31
0.5mol/L 80
30min
32
NeuS5Ac  NeuGc
( 2
(GM1)
NeubAc NeuGc NeuS5Ac
4
(GM»)

Neu5Ac

\\MJ\LML

4 6 8 10 12 14 16

mAU

0 2
/min
50
B
40
Neu5Ac
30
2 20 W
10 A An)
0 2 4 6 8 10 12 14 16
/min
A. B.
4  GM: HPLC

Fig.4 HPLC chromatograms of N-acetylneuraminic acid in a GM:1
sample with DAD (A) or FLD detection (B)
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