Fluorescence Detection by Intensity Changes
(FDIC) for Automated Multiple Development
(AMD)-HPTLC Separation of Lipids
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AMD separation and FDIC detection of neutral and steryl-
derived lipids Jone
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LOD of neutral lipids and steryl-derivatives using FDIC
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FDIC responses of neutral lipids and steryl-derivatives

Area

masse! Area mol! cz A3) MW
(A.U. ugt)
Cholesteryl oleate 16074 10.5 80.69 651.10
Esterified-steryl 4140 6.6 9409  815.26
glycoside
Cholesterol 16500 6.4 4756  386.65
Steryl glycoside 5760 3.3 6459 576.85
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High FDIC responses

Cholesteryl oleate

OPLS_2005 force field, MacroModel package,
Schradinger

Specific interaction
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AMD separation and FDIC detection of sphingolipids

O/\O
/KI( CH3
N N ! 5000 L L ¢ 500.0
| _N Cholesterol
H3CO @® op e
OCHs FLUO-365nm
Berberine «: | Berberine 200 ppm oo
2500 - CH I . A
NN S 17 s‘reps
000 o N‘b b zoo.o HN)&CHZ(CHQ 15CH I:l
HO__A~__\_ CHy(CHp)1;,CH
1600 Sphlngomlehn 1500 \/\/HV 2 - 3. DCM
Lactosyl ceramide o
i o0 Glucosyl ceramide L
H C—Eflg i HN™ "CH,(CHo)1sCHy phingosine ji
’ o OH CTH CH(CH)11CHg
H oo O\/Y\/

0 : : . ,
OH
o 100 20,0 20.0 [mm]
HO
@]
(0]

OH o OH CHz(CH2)21CH3
HO Om \/Y\/CHz(CH2)11CH3

OH

CHz(CHz)zoCHa

X CH2(CH,)11CHs
@Cb HO = H \/YV

INSTITUTO DE
CARBOQUIMICA




AMD separation of sphingosine and sphinganine
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© conclusions

@® FDIC can be used (by pre- or post-impregnation) with AMD fto
separate, detect and quantify all kinds of lipids. FDIC is induced by
nonspecific interactions between berberine cation and the polarizable
hydrocarbon chain of lipids.

@ FDIC response can be explained. A mechanism has been proposed in
this and previous works which includes an ion-induced dipole model and
computational calculations.

@ FDIC is not a derivatization reaction. Sensitivity can be modulated by a
simple change of fluorophore concentration.
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Supporting Information
The high FDIC response of cholesterol

T v = -~ 9 - SO

CHj

Cholesterol 6.4 A.U mol-! a= 47.56 A3 27 C
n-octacosane 1.2 A.U mol-1 a= 52.23 A3 28 C

Proprerties of associated cholesterol as calculated by Chiosa using MM+ and AM1

Monomer Dimer Trimer Tetramer Hexamer

Polarizabilité 47 56 9534 14173 18876  282.19
(a, A3)

Energie - -5.27 -23.16 -152.24 -19.28
d'intéraction
(AE, keal mol)
('cb
s V. Chiosa et al. Revue Roumaine de Chimie 2006, 51, 135-140




Supporting Information
k FDIC
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AMBER force field, AE (kcal mol-!)
MacroModel package, Schrédinger

Sphingolipids

K
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C Berberine-ceramide D Berberine-galactocerebroside

- Decrease in response (+)

Specific N-O interactions - Glucosyl > lactosyl > CTH

- The weakest response (CTH)
@cb ® N atom - possibility: a net quenching
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