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Determination for the Contents of Neu5Ac, Neu5Gc and KDN in Organ
Meats and Muscle of Pigs by LC-MS/MS*
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ABSTRACT Objective: To establish an LC-MS/MS method for the detection of N-acetylneuraminic acid (NeuSAc),
N-glycolylneuraminic acid (Neu5Gc) and 2-keto-3-deoxy-D-glycero-D-galactonononic acid (KDN) in organ meats and muscle of pigs.
Methods: Tissues were acid hydrolyzed with trifluoroacetic acid (TFA) to get ganglioside-bound and glycoprotein-bound sialic acid,
followed by injected and analyzed. The analysis was performed on an ZORBAX Eclipse Plus C18 (5 wm, 4.6 250 mm, Waters)
column, and the mobile phase consisted of 0.1 % ammonium-100 % acetonitrile (9:1), the flow rate was 800 pL/min, the temperature
was maintained at 25 “C, injection volume was set up 20 L. Negative electrospray ionization (ESI) and multiple reaction monitoring
(MRM) mode was used, MRM: Neu5Ac: 307.7—87.0, Neu5Gc: 323.3—116.0, KDN: 266.7—87.0, 13C3Neu5Ac (IS): 310.9—90.0.
Results: The ratio of internal with standard sample peak area and content of Neu5Ac, Neu5Ge and KDN showed good linearity in the
range of 0.1~20.0, 0.05~10.00, and 0.005~1.000 pmol/L, RSDs of the repeatability and stability were 1.2 % and 1.9 %, Intra- and
inter-day RSDs were all lower than 6.7%, the recoveries of sialic acid were 92.9~106.4%. Conclusion: The established method is simple,
accurate and rapid, higher sensitivity and can be applied to determination of Neu5Gc, NeuSAc and KDN in tissues and fluid of animals
and human.
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Fig. I Chemical structure of Neu5SAc, Neu5Ge and KDN

1 1.3.1 ZORBAX Eclipse Plus C18 5 pm
4.6x 250 mm Waters Eclipse Plus C18 4.6% 12.5
1.1 mm 5 pm 0.1% A -100 % B
x x 180~200 d 0~0.5 min 100% A 0.5~3.0 min 10 % B 3.5~4.0 min 100
% A 800 pL-min’ 25C 20 pL,
- NeuSAc,Neu5Ge ,KDN 1.3.2 ESI
13C3NeuSAc IS Sigma 100°C 300°C 3500 V 60psi
MRM
o 0.22 pm o . 1,
1.2 1.33
Aglient 1100 Aglient 6430 50~100 mg
Aglient PBS 1.1 mL N
sigma o 500 pL 4°C 12000 x g 20 min
1.3 0.22 wm

1

Table 1 Monitoring ion pairs, collision energy and fragmentation voltage of the four pounds

Monitoring ion Pairs Collision energy Fragmentation voltage
(m/2) v v
Neu5Ac 307.7/87.0* 5 90
307.7/169.8 5 90
Neu5Ge 323.7/185.8 8 90
323.7/116.0%* 8 90
KDN 266.7/87.0% 15 90
266.7/128.9 15 90
IS 310.9/90.0* 5 90
310.9/172.9 5 90

*Means quantitative analysis of ion pairs
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LC-MS/MS o 500 pL 1.0.2.0.4.0,10.0.20.0 pmol-L* Neu5Gc 0.05.0.10,0.20.,0.50.
TFA 80T 2h 1.00,2.00.,5.00,10.00 wmol-L' KDN 0.005,0.010,0.020,0.050
.0.100,0.200,0.500,1.000 pmol -L" 4
o Neu5Ac,  pmol-L! . LC-MS/MS
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pL 2 o
NeuSAc 0.1,0.2.0.4,
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Table 2 Data for preparing standard curve of sialic acid
NeuSAc, Neu5Ge, KDN, Purity water, IS, NeuSAc, Neu5G, KDN,
pL pL pL nL wL mmol- L' mmol- L mmol+ L'
10.0 1.0 5.0 1.0 0.5 1.0 82.5 2.0 0.1 0.05 0.005
20.0 1.0 10.0 1.0 1.0 1.0 67.0 2.0 0.2 0.10 0.010
40.0 1.0 20.0 1.0 2.0 1.0 36.0 2.0 0.4 0.20 0.020
1.0 100.0 0.5 100.0 5.0 1.0 91.5 2.0 1.0 0.50 0.050
2.0 100.0 1.0 100.0 10.0 1.0 85.0 2.0 2.0 1.00 0.100
4.0 100.0 2.0 100.0 20.0 1.0 72.0 2.0 4.0 2.00 0.200
10.0 100.0 5.0 100.0 0.5 100.0 82.5 2.0 10.0 5.00 0.500
20.0 100.0 10.0 100.0 1.0 100.0 67.0 2.0 20.0 10.00 1.000
Note: Figures in brackets mean the concentration of the control sample
1.3.5 Neu5Ac Neu5Ge KDN
3 3 S/N=3 2.2
LOD . NeuSAc y=0.319x+0.0506 1=0.9988
1.3.6 Neu5Ge =0.251x+0.0841 r=0.9998 KDN
5 o y=0.253x+0.00169 r=0.9996 Neu5Ac Neu5Ge
1.3.7 1.2, KDN 0.1~20.0 pmol -L*,0.05~10.00 wmol -L*
4.6.8h Neu5Ge NeuSAc  KDN 0.005~1.000 pmol-L"! o
o 0.001 pmol-L",
1.3.8 NeuSAc Neu5Ge ,KDN 23
N N NeuS5Ac 0.1 1.0 20.0 pmol-L! 5 NeuSAc . Neu5Ge  KDN RSD
Neu5Ge 0.05 0.50 10.00 pmol -L* KDN 0.005 0.050 1.000 24%.06% 0.8%
pwmol - L™ 5 1.2.4.6.8 h NeuS5GAc,
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Neu5Ge 0.05 0.50 10.00 wmol -L"'" KDN 0.005 0.050 1.000 92.9%
mol-L"! 96.3 % 106.4 %
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2 KDN Neu5Ac Neu5Ge  BC; NeuSAc
Fig. 2 The chromatograms of KDN, Neu5Ac, Neu5Gce

3 Neu5Gce NeuSAC  KDN NN
Table 3 Precision and recovery of NeuSAc, NeuSGe and KDN

BC, NeuSAc

Item Concentration Intra-day (RSD, %)) Inter-day (RSD, %) Recovery RSD
(pmol - L) (%) (%)
NeuSAc 0.1 3.6 22 92.9 7.8
0.10 6.7 6.3 96.8 32
20.00 42 4.4 101.3 5.7
Neu5Ge 0.05 3.7 6.2 94.3 43
0.50 2.9 1.3 98.4 3.8
10.00 2.8 1.1 106.4 42
KDN 0.005 5.9 4.1 94.7 6.5
0.050 2.7 6.7 96.3 3.9
1.000 3.1 6.8 102.4 34
4 Neu5Ac . Neu5Ge  KDN
Table 4 Concentration of Neu5Ac, NeuSGe and KDN in organ meats and muscle of pigs
NeuSAc Neu5Gce KDN
(pmol-L") (pmol-L") (pmol-L")
Lung 4.1 6.5 0.2
Kidney 1.9 6.7 0.1
Heart 2.8 1.2 0.1
Liver 52 2.7 0.3
Muscle 1.1 0.3 0.1

TFA

[21]
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