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Sample preparation and analysis: Serum samples were worked up by base 

hydrolysis [1], derivatized with OPA reagent [2] and analyzed by HPLD with 

fluorescence detection as outlined in Figure 1. 

Quantitation: So and Sa concentrations in samples were determined by 

means of external calibration functions established from 0.2 to 500 ng/ml and 

by correcting for the average recovery of the internal standards C17‐

sphingosine and C20‐sphinganine.
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200 µl serum + internal standards 

(C17-So, C20-Sa)

1.3 ml of KOH in 

MeOH (0.154 M)
0.4 ml of CHCl3

Shaking for 1 h at 37°C

1.2 ml of CHCl3

3 x washing with alkaline water, 

evaporation of organic phase

Derivatization with OPA [2] 

Figure 1: Analytical method for 

determination of sphingoid bases

LOD (Sa, So, C17‐So, C20‐Sa, S/N = 3) in standard solutions: 

0.2 ng/ml

LOQ (Sa, So, S/N = 10) in serum: 1.6 ng/ml

Recovery: 91% (Sa), 75% (So), 86% (C17‐So), 77% (C20‐Sa)

RSD of HPLC‐analysis (5 injections within 8 h): ≤ 4.2% for all 

compounds

RSD of sample work‐up (N = 5, one day): ≤ 4.0% for 

concentrations of Sa and So and 5.0% for the Sa/So ratio

Analytical method Feeding study
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Fumonisins are mycotoxins capable of inhibiting de novo sphingolipid biosynthesis which has been reported to result in elevated 

concentrations of sphinganine and in increased sphinganine (Sa) to sphingosine (So) ratios in serum and tissues. The aim of this work was to 

establish a reliable rapid method for quantitative determination of free sphingoid bases and to evaluate the effects of fumonisin 

consumption on the sphingolipid metabolism in piglets.

HPLC-FLD analysis

A group of 6 piglets was fed 6.4 mg/kg fumonisin 

containing diet ad libitum whereas a control group 

of 6 piglets was administered basal diet. Serum 

samples were collected once a week over the time 

span of 6 weeks and stored at ‐18°C until analysis.

Figure 2: HPLC-FLD chromatograms 

of pig sera after OPA-derivatisation. 

min6 7 8 9

C17-So

So
Sa

C20-Sa

LU

5

Column: C6 Phenyl (50 x 2 mm, 5 µm, Phenomenex) 

equipped with a pre‐column of the same material

Flow rate: 0.5 ml/min

Temperature: 25°C

Injection volume: 25 µl

Mobile phase A: 60% aqu. MeOH containing 0.1% AcOH

Mobile phase B: 90% aqu. MeOH containing 0.1% AcOH

Gradient elution: 0 min: 0% B, linear increase to 84% B 

within 4.5 min, linear increase to 90% B until 6.8 min, 

isocratic at 90% B until 9 min, linear increase to 100% B 

within 0.5 min, isocratic at 100% B until 11.9 min, back to 

0% B within 0.1 min, reequilibration until 14 min

Fluorescence detection: ex: 335 nm, em: 440 nm 
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Free sphingoid bases as biomarker for fumonisin consumption –

Method development and serum concentrations in pigs

Analytical method Feeding study

Investigation of different sample preparation methods 

including neutral extraction by methanol precipitation [3]; 

neutral extraction followed by base hydrolysis [2]; and direct 

base hydrolysis [1] revealed that direct base hydrolysis followed 

by OPA‐derivatization and HPLC‐FLD analysis using acidified 

mobile phases is the method of choice for determination of 

sphingoid bases in serum of pigs. The validation parameters of the 

total analytical method outlined in Figure 1 are given below:

Figure 3: Average concentrations and natural standard deviations (N = 6) of 

So and Sa and Sa/So ratios in serum of piglets. S1-6: Sampling week 1-6.  

From sampling week 3 onwards, concentrations of Sa and Sa/So ratios were 

significantly greater in pigs fed fumonisin containing diet. Statistical 

differences in concentrations of So were observed only in sampling week 4.

Both concentrations of Sa and So were highly variable within pigs of one 

feeding group so that increased Sa/So ratios are more suitable biomarkers 

than increased concentrations of Sa.
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