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CAPILARY ELECROPHORESIS: CONCEPT
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“ANALYSIS OF FATTY ACIDS BY CAPILLARY 

ELETROFORESIS AND IMPLICATIONS IN 

DIFFERENT POTENTIALITIES” 

Palmitic acid

Linoleic acid

Oleic acid

Stearic acid

Linolenic acid

Elaidic acid
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Liver: trans fat increases the 

levels of bad cholesterol (LDL) 

and decreases the level of good 

(HDL).

Intestine: trans fat is 

metabolized with greater 

difficulty

Abdomen: trans fat 

accumulated in this region 

favoring metabolic syndrome

Blood: trans is involved 

in the formation of 

atherosclerotic plaques

Heart: trans fat is 

deposited in the 

coronary arteries.

Fatty acids

linolenic (omega-3)

linoleic (omega-6)

Essential for 

human food!

KNOW THE 

TRANS FAT

HOW  IT DOES IN 

THE HUMAN BODY
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CLASSICAL ANALYSIS METHODS

Cis / trans 

fatty acids

Spectroscopic

Infrared with Fourier 
transform

Infrared with attenuated 
total reflectance

Chromatographic

Gas Chromatography

High performance liquid 
chromatography 

impregnated with Ag+

Thin layer chromatography 
impregnated with Ag+
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ANALYSIS OF FATTY ACIDS

BY CAPILLARY ELECTROPHORESIS

Saturated

and unsaturated

Unsaturated

pH ≥ 5 (phosphate buffer, tetraborate)

Organic solvents (ACN, 1-octanol)

Selector of cis-trans isomers (Brij 35)

Chromophore agent (SDBS)

Indirect UV Detection Direct UV detection

Other possibilities:

C4D

Indirect Fluorescence



UV INDIRECT DETECTION
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23CCD WITH TRIPLICATE IN CENTRAL POINT

Issue Brij 1-octanol ACN RC18:1t/C18:1c RC16:0/C18:2cc

1 -1 -1 -1 1,26 1,05

2 1 -1 -1 0,95 0,97

3 -1 1 -1 1,10 1,05

4 1 1 -1 1,01 1,06

5 -1 -1 1 1,18 1,00

6 1 -1 1 0,96 0,94

7 -1 1 1 1,25 1,00

8 1 1 1 1,05 1,07

9 -1,68 0 0 1,44 1,16

10 1,68 0 0 1,02 1,06

11 0 -1,68 0 1,00 0,99

12 0 1,68 0 0,97 0,97

13 0 0 -1,68 1,01 1,17

14 0 0 1,68 1,09 0,92

15 0 0 0 1,10 1,10

16 0 0 0 0,94 1,04

17 0 0 0 1,20 1,05

Factors and levels

X1-Brij 35 (mmol L-1): 
(-1) 9,0; (0) 10,0; (1) 11,0; (-1,68) 8,3; 

(1,68) 11,7 
X2-1-octanol (% v/v): 

(-1) 1,8; (0) 2,0; (1) 2,2; (-1,68) 1,7; 
(1,68) 2,3

X3-ACN (% v/v):
(-1) 44,0; (0) 45,0; (1) 46,0; (-1,68) 43,3; 

(1,68) 46,7

Fixed parameters
injection 5 s x 12.5 mbar

voltage +19 Kv
temperature 25°C 

λ= 224 nm (indirect detection)
15,0 mmol L-1 de NaH2PO4 / 

Na2HPO4

4,0 mmol L-1 de SDBS
Capillary TSH: 48.5 cm full lenght 
size  (40 cm efective, 75 μm d.i e 

375 mm d.e.



11

RC18:1t/C18:1c RC16:0/C18:2cc

Factor Coeff. Error p-value Coeff. Error p-value

Constant 1.080 0.075 0.005* 1.060 0.018 0.000*

X1
-0.112 0.035 0.088 -0.017 0.009 0.195

X2 0.001 0.035 0.986 0.014 0.009 0.257

X3 0.018 0.035 0.652 -0.040 0.009 0.045*

X1 X1 0.054 0.039 0.298 0.011 0.010 0.382

X2 X2 -0.032 0.039 0.496 -0.035 0.010 0.066

X3 X3
-0.009 0.039 0.835 -0.012 0.010 0.326

X1 X2
0.030 0.046 0.584 0.027 0.011 0.137

X1 X3
-0.002 0.046 0.962 0.010 0.011 0.472

X2 X3
0.032 0.046 0.556 0.005 0.011 0.703

Table 2: 23CCD design results for robustness evaluation

*significant effects within 95% confidence interval
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Score and loading
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1- C18:0; 2- C18:1t; 3- C18:1c; 4- C16:0; 5- C18:2cc; 6- C18:3ccc and 7- C13:0

Standard mixture in fixed concentration of 0,5 mmol L-1

1-octanol variation from 2.0 to 2.2%

224 nm 206 nm

Optimized condition

15,0 mmol L-1 of NaH2PO4 / Na2HPO4;(pH 6,86); 4,0 mmol L-1 of SDBS; 

8,3 mmol L-1 of Brij 35; 45% v/v of acetonitrile , 2,1% de 1-octanol
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RESPONSE FACTOR CALCULATION (RF)

Analytical curve

 0,15 mmol L-1 a 1,10 mmol L-1 for 

each internal standard of FA

 Internal standard (C13:0) in fixed 

concentration of  0,50 mmol L-1

Y (±erro)= a(±erro) x + b(±erro)
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Homocedaticity test ,

Normality and independency

Danzer & Currie. Guidelines for Calibration in Analytical Chemistry Part 1: Fundamentals and Single 

Component Calibration. International Union of Pure and Applied Chemistry, 70, 993-1014, 1998. 
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STATISTICAL RESULTS: MODEL FIT AND CALCULATED RF FOR

EACH FATTY ACID OF INTEREST



ELECTROPHEROGRAM FOR SAMPLES
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- Modulate the inflammatory response 

and immune response.

- They play an important role in 

platelet aggregation,

growth and celular  differentiation.
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How to differentiate enriched eggs from natural ones?
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BACKGROUND AND OBJECTIVES
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“Screening method for detection of free 

trans fatty acid in biodiesel  by capillary 

electrophoresis "

MAIN  MOTIVATIONS

- The acid content in biodiesel is due to the FFA content, which is 

formed through the hydrolysis of the esters, both during 

production and in the storage of the product

- A high acid content may indicate that production has not been 

performed properly and is an indicator of the presence of water in 

the fuel, which can cause corrosion, engine deposits and nozzle 

nozzles



35



36

A- canola biodiesel; B-sunflower biodiesel; C-biodiesel from frying oil, D-biodiesel 

obtained via acid catalysis, E-biodiesel from soybean-SC, F- biodiesel from 

soybean-GO, G- biodiesel from soybean-SP, H-biodiesel industrial. Peaks: (1) 

C16:0, (2) C18:1, (3) C18:2, (4) C18:3, (PI) C13:0

Biodiesel  samples analized
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Partial

conclusions

The RF calculation method positively points to the 
quantification of FA

The CZE-UV method in comparison with the 
official  GC-FID one presented no significant 

differences within 95% confidence interval for the 
analyzed samples 

In general way, the proposed methods by CE are 
simple, fast, presents low consumption of reagents 
and signals positively for the determination of  FA  

in food or biodiesel samples 
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Capillary electrochromatography (CEC)

Capillary
Detection

Electropherogram

Sample

Time
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MPTMS – 3-(Trimethoxysilyl)propyl methacrylate
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 Photochemical reactor (375 nm) for 20 min

Química Nova, v. 31, n. 8, p. 2156-2158, 2008. 
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PMSP

(8.0 cm)

Detection UV 

(8.5 cm)

Injection

Flow

way

Fused-silica capillaries 

externally coated with a 

fluoropolymer (TSU series) 

with dimensions of 100 μm i.d. 

and 360 μm o.d.
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PAPERS PUBLISHED AT 2018…
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FUTURE PERSPECTIVES AND 

INTEREST RESEARCH ...

USE THE ANALYTICAL POTENTIAL TO:

TRY TO REPPLY HIPOTHESES IN DIFERENTTS  AREAS SUCH 

AS FOODS, DRUGS, CLINICAL DIAGNOSTIC, BIOFUELS, 

MATERIAL, METABOLOMICS, ETC....

INSTALATION OF THE QTOF

EXPAND NETWORK COLLABORATIONS



60

PANORAMIC VIEW OF UFJF
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GQAQ TEAM
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THANK YOU

VERY MUCH!
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