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An alternative method for rapid quantitative analysis of majority cis-trans fatty acids
by CZE

Patricia Mendonca de Castro Barra *, Renata de Jesus Coelho Castro ®, Patricia Lopes de Oliveira #,
Sabria Aued-Pimentel ®, Simone Alves da Silva °, Marcone Augusto Leal de Oliveira **
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ARTICLE INFO ABSTRACT
Article history: An altermative methodology for simultaneous analysis of majority cis=trans fatty acids such as stearic (C18:0),
Received & November 2012 elaidic (C18:1t), oleic (C18:1c), palmitic {C16:0, linoleic (C1 8:2cc) and linolenic {C18:3ccc) by capillary zone elec-

Accepted 21 February 2013

- ' = trophoresis (CZE) under indirect detection was proposed in this work. The CZE methodology was optimized
Available online 5 March 2013

through the 2° central composite design (2° CCD) with three replictes in central point, having as factors Brij
35, acetonitrile and 1-oc@mnol. The background electrolyte ( BGE) for the optimum separation condition consisted

Eﬁ:ﬂﬁj'ﬁ of: 15.0 mmol L™ of NaHzPOy/NazHPOy buffer at pH = 6.86, 40 mmol L' of SDBS, 83 mmol L™ of Brij 35 and
Capillary zone electrophoresis 45% v/v of ACN, and 2.1% of 1-octanol was achieved by analyzing of the 2* CCD together with the principal com-
Gas chromatog raphy ponent analysis (PCA). The FA quantification was performed through response factor [ Ry) approach, which provid-
Response factor ed high analytical through put for the real samples analysis. The CZE method optimized was successfully applied to

the analysis of FA in samples of olive oil, sov oil, hydrogenated vegetable fat, butter, margarine and filled cookie.
The results obtained were compared with AQCS GC official method (Ce 1j-07) through paired sample t test and
no significant difference was found within 95% confidence interval.

@ 2013 Published by Elsevier Ltd.




23CCD WITH TRIPLICATE IN CENTRAL POINT
Factors and levels

Issue Brij 1-octanol ACN Rcigiycisie Reisocisoce X,-Brij 35 (mmol LY):
1 1 -1 1 1,26 1,05 (-1) 9,0; (0) 10,0; (1) 11,0; (-1,68) 8,3;
(1,68) 11,7
2 1 -1 -1 0,95 0,97 X,-1-octanol (% v/v):
3 -1 1 -1 1,10 1,05 (-1) 1,8; (0) 2,0; (1) 2,2; (-1,68) 1,7;
(1,68) 2,3
4 1 1 -1 1,01 1,06 X,-ACN (% v/v):
5 -1 -1 1 1,18 1,00 (-1) 44,0; (0) 45,0; (1) 46,0; (-1,68) 43,3;
6 1 1 1 0,96 0,94 (1,68) 46,7
7 -1 1 1 1,25 1,00
8 1 1 1 105 107 Fixed parameters
injection 5s x 12.5 mbar
9 -1,68 0 0 1,44 1,16
voltage +19 Kv
10 168 0 0 1,02 1,06 temperature 25°C
11 0 -1,68 0 1,00 0,99 A= 224 nm (indirect detection)
12 0 1,68 0 0,97 0,97 15,0 mmol L1 de NaH,PO, /
13 0 0 1,68 1,01 1,17 Na,HPO,
’ ' ' 4,0 mmol L't de SDBS
14 0 0 1,68 1,09 0,92 Capillary TSH: 48.5 cm full lenght
15 0 0 0 1.10 1.10 size (40 cm efective, 75 um d.ie
375 mmd.e.
16 0 0 0 0,94 1,04
17 0 0 0 1,20 1,05




Table 2: 23CCD design results for robustness evaluation

RC18:1t/C18:lc

RC16:O/C18:ZCC

Factor Coeff. Error p-value Coeff. Error p-value
Constant 1.080  gg75  0.005* 1.060 0018  (000*
X, 0112 o35  0.088 -0.017 0009 195
X, 0.000 003 00986 0.014 0009 0.257
X, 0018 0035 0p52 -0.0400.009  0.045*
X, X, 0.054 0039 0208 0.011 0010 0.382
Xy X, 0.032 0039 0496 -0.035 0010 0,066
X, X, 0.009 0039  ga35 0.012 0010 0326
X, X, 0030 0046  (5gg 0.027 0011  0.137
X, X, 0.002 0046  (og2 0.010 0011 0472
X, X, 0032 0046 (556 0.005 0011  0.703

*significant effects within 95% confidence interval
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1-octanol variation from 2.0to 2.2%

Vs
224 nm W AAA
-
E
3 17
6
4 7
3
5
v L) L] L] L] 1 L] L] L] L] 1
7 8 9 10 11 7 8 9 10 11
Time, min Time, min

Optimized condition
15,0 mmol L of NaH,PO, / Na,HPO,.(pH 6,86); 4,0 mmol L of SDBS;
8,3 mmol L of Brij 35; 45% v/v of acetonitrile , 2,1% de 1-octanol

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 L1



RESPONSE FACTOR CALCULATION (Rg)
Analytical curve 1
0,15 mmol L-*a 1,10 mmol L1 for o 08 7

each internal standard of FA 3 0.6 -
Internal standard (C13:0) in fixed <\E'<‘: 04 -
concentration of 0,50 mmol L <
0.2 -
Fit of the model 0 . . . . .
0.5 0.7 0.9 1.1 1.3 1.5

Homocedaticity test , [FAJIC13:0]

Normality and independenc :
4 P y Response factor calculation

ilmi(yi o yi)zl(p_ 2)

Fcalculado: Szy,x — |io: m, AFA, . R [FA|]

s%y )2 _ — 1 =
2.2 y,—¥)/(m-p) A f [C13:0]

i=1 j=h

14
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.



SAMPLE PREPARATION
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STATISTICAL RESULTS: MODEL FIT AND CALCULATED RF FOR
EACH FATTY ACID OF INTEREST

Statistical results: lack of fit model and Ry calculated for each FA.

FA Fealc Fiat Slope Intercept r

C18:0 039 541°  0.477(40.021) —0.018(+0.033) 0999
C18:1t 289  3.84°  0.506(+0.018) —0.103(+0.027) 0992
C18:1c 254 384  0.555(40.021) —0.046 (+0.021) 0984
C16:0 236  3.84°  0.589(40.022) —0.028(+0.030)  0.960
C18:2cc 0.43 3.36° 0.626(4+0.022) —0.0736(4+0.031) 0.999
C18:3cce 3.04 3.84" 0.818( £0.032) —0.002(£0.042) 0.991

vy numerator freedom degree; vs: denominator freedom degree.
= Ftah{r] =4 V5 = 11:|
" Fuap(vy = 4, v; = 8).
© Faplvy =3, v, =15).



ELECTROPHEROGRAM FOR SAMPLES
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Fig. 4. Standard fatty acid electropherogram of (1) C18:0, (2) C18:1 9¢t, (3) C18:1 ¢, (4) C16:0, (5) C18:2cc, (6) C18:3ccc, (7) C13:0(P1), all with concentration of 050 mmol L. B— soy oil,
C —olive oil, D — butter, E — margarine, F — filled cookie, G — hydrogenated vegetable fat and H — bovine liver. Operational conditions: injection 5 s x 12,5 mbar, +19 Kv applied voltage,
25 °C cartridge temperature and indirect detection at400 (+2) nmin sampleand 224 (4-2) nm in reference (inverted peak), TSH capillary with 48.5 cm long (40 cm effective length) 75 pm

1.D and 375 mm O.D. Electrolyte: 15.0 mmol L~ ! of NaH;P04/Na;HPO, at pH 6.86,4.0 mmol L~ ' of SDBS, 8.3 mmol L~ ! of Brij 35, 45% v/v of ACN and 2.1% of 1-octanol.



CE GC
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Fig. 6. Analytical throughput comparative scheme between CE and GC methods.



FA analysis results by CE and GC.

Samples C18:0 C18: 1t CI18:1c C1G:0 C18:2cc CIE3me
CE GC E GC CE GC CE GC CE [F' CE [F'S

501 307 i4 - - 2367 59 1L.15 11.07 46.76 49.03 455 230
502 3.18 319 - - 2592 253 10.93 11.15 47.19 4820 4.89 226
Mean 313 33z - - 2580 2560 104 1L.11 4798 48 62 472 528
Standard deviation 004 (IR ] - - (IR E] 046 016 006 031 054 0.25 003
o011 362 iq7 - - 7366 731 1011 1022 .03 6497 0.65 066
o0 2 325 i - - 7361 729 10.13 1020 629 691 0.69 069
Mean 344 156 - - 7364 73.00 1012 1021 G680 6.94 - -
Standard deviation 026 o1z - - o4 0.049 LIk1]] 002 0.53 004 - -
BI 1 766 B3 2182 21B6 1663 1634 18.57 19.00 0.96 1.06 ng 028
BT 2 850 B.56 280 182 1763 16.10 18.36 1859 098 0497 g 027
Mean 8.08 240 181 184 17.13 1622 18.46 1879 0929 1.02 - -
Standard deviation 039 0z3 001 0.0z 071 0.17 015 023 0m 0.06 - -
MG 1 333 iy 203 221 a659 558 21285 143 a4 527 0.69 061
MG 2 EF.E] i 171 112 58971 G.18 2123 2128 ) 5.85 0.65 063
Mean 358 i49 237 11 B2 588 120 2136 249 5.56 0.67 062
Standard deviation 036 o.o7 044 om 022 042 [IN ] [IN]] 0. 041 0.03 001
HVE 1 9.06 BES 6.4 26.65 2555 262 17.14 165 S.E9 568 nd ooy
HVF 2 861 a.18 26.7 2547 2664 6.8 16.64 173 T 6.17 nd ooy
Mean H.54 9.0 26.55 26.06 2609 2653 16.89 1688 ] 5493 - -
Standard deviation 032 0z3 024 083 a77 045 035 060 0z3 034 - -
FC1 295 10z 551 .56 5B22 536 4387 441 24 203 nd o2
FC2 328 346 227 238 a7ll 34 4.065 409 4 208 nd 013
Mean 3.4 i 539 .47 5877 538 423 425 21 20 - -
Standard deviation 020 031 LI} ) 013 g 0.03 023 023 0.50 0o - -
Shapiro-Wilk test® 0547 0679 0163 om2

LITINY] 0.047
L test® 0.090 0128 0.2BE 0.317

0484 0.529
Pearson correlation 09495 09499 0998 0.999

04999 0.999

—: absent in the sample.

nd: kovwer of limit of detection.

ng: lower of imit of quantification.

MNote: All FA content by CE and GC was expressed in g/100 g of sample.

S0 soy oil, 00: olive oil, BT: butter, MG: margarine, HVF: hydrogenated vegetable fat, FC: filled cookie.
* pvahies.
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Study of Fatty Acids Profile in Biological Sample by Capillary Zone Electrophoresis
Associate to Chemometric Approach

Patricia M. C. Barra,® Patricia L. Oliveira,” Danielle M. O. Aragdo,”
Céphora M. Sabarense,” Beatriz J. V. Aarestrup,” Monia S. Azevedo,*
Ana Carolina 0. Costa,* Gustavo A. Micke’ and Marcone A. L. Oliveira**®

“Chemistry Departament, Institute of Exact Sciences, "Biology Departament, Institute of Biological
Sciences, “Nutrition Departament, Federal University of Juiz de Fora, Rua José Lourenco Kelmer -

Sdo Pedro, 36036-900 Juiz de Fora-MG, Brazil

‘Marphology/Histology Departament, Institute of Biological Sciences, Morphology,
Center for Reproductive Biology, Federal University of Juiz de Fora, Rua José Lourenco Kelmer -
Siio Pedro, 36036-900 Juiz de Fora-MG, Brazil

‘Department of Food Science and Technology, Federal University of Santa Catarina,
Campus Reitor Jodo David Ferreira Lima, s/n, Trindade, 88040-900 Florianapolis-SC, Brazil

Chemistry Department, Federal University of Santa Catarina,
Campus Reitor Jodo David Ferreira Lima, s/n, Trindade, 88040-900 Florianapolis-SC, Brazil

Foi proposta a determinaciio de dcidos graxos (FA) no figado de ratos Wistar de trés grupos
diferentes (seis ratos por grupo) submetidos a dieta (AIN-93G) utilizando a técnica de eletroforese
capilar de zona (CZE). Cada grupo recebeu a mesma dieta, sendo o dleo de soja a fracio lipidica
da dieta (7% m/m). O primeiro grupo foi alimentado com ragiio contendo Sleo de soja fresco, o
segundo foi alimentado com a dieta cuja fragiio lipidica foi éleo de soja utilizado durante 7 dias em
processo de fritura por imersdo e, finalmente, o terceiro grupo foi alimentado com dieta cuja fracio
lipidica foi éleo de soja utilizado durante 15 dias em processo de fritura. Apds 45 dias consumindo
essas dietas, os ratos foram submetidos i eutandsia e o teor de FA no figado foi monitorado por
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Animals

CIE0 /(g 100g7)

CI8:1 9/ ig 100z

Cl60 1 (g 100g7)

Cl8:2 oo dig 1002

Clé:lc /(g 100g)

CE GC CE GC CE GC CE GC CE G
Control group 1 0.77 0.76 196 L35 2.51 240 1.56 1.31 0.35 032
2 0.60 062 L.6E L.76 L9l 1.85 1.78 1.25 0.27 0.25
3 0.6l 064 1.59 L.70 19 212 1.36 1.11 0.37 0.39
4 054 0.55 .35 152 L&T 166 1.25 L17 0.26 025
5 0.E1 0E2 0.E5 0.83 L4l 1.24 1.48 1.11 016 012
& 0.62 065 L.10 131 1.59 1.57 166 1.37 0.21 0.24
Mean D.66 0e7 143 L51 L2 1.81 1.52 122 0.27 0.26
Standard deviation 0.11 010 040 .40 0.41 0.41] 0.20 011 0038 0.09
t-test p-value 0.0z 0,05 0.08 .02 T2
Intermedinte group T D.&0 el 1.6l L35 202 207 1.20 1.20 0.36 0.38
065 069 1.B8 L95 12X 2.15 1.24 111 0.41 0.40
055 051 1.28 140 158 1.51 1.39 1.20 022 024
] 055 0.52 0.91 095 LI7 1.09 1.52 037 017 016
11 0354 058 0.78 075 L4 0.99 1.03 02l 013 oo
12 064 a9 LT 121 L.56 1.51 1.35 L1 024 0.20
Mean 059 a0 127 L3T L&l 1.55 1.25 106 0.26 025
Standard deviation 005 008 042 050 0.43 0.48 0.3 017 011 0z
t-test p-value 0.52 012 .02 .0 015
Fimal groap 13 0.66 075 210 I 230 220 1.21 0.95 042 0.40
14 0.e0 a9 .11 L47 L3 1.56 1.04 095 025 0.29
15 0.6l 065 1.93 198 247 220 1.22 102 042 0.41
1a 0.65 062 .23 146 143 144 1.23 .13 0.21 0.24
17 0.52 055 |46 L47 L&5 1.54 0.93 034 0.31 0.23
18 047 055 .23 L15 137 1.39 I.1& 086 0.23 0.20
Mean 0.58 064 1.51 L&l LT7 1.712 1.14 0.96 0.31 030
Standard deviation 0.08 008 0.41 032 0.53 0.38 0.0 011 010 0.09
t-best p-value 011 0.13 (.85 001> 0.95
Mormality p-value 0.43 0,05 0.2 el 0
ELOD immee] L) 0.0029 (.0033 00032 00017 0.0021
L) (mmes] L7 00089 0000 U0 00052 00062
"Linear range (mmol L) 0.15-1.10 L15-1.10 0.15-1.10 0.15-1.10 0.05-1.05

“p-value = 0001 {lnterval 99% of confidence ; *values of CE method: LOTY: limit of detection and LOC): limit of quantification. normality Shapiro-Wilk test.
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Analysis of Omega 3 Fatty Acid in Natural and Enriched Chicken
Eggs by Capillary Zone Electrophoresis

Brenda Lee Simas Por10.* Marcus Vinicius Nora de Sovza** and
Marcone Augusto Leal de OLIVEIRA®T

*Departamento de Quimica, Institute de Ciéncias Exatas, Universidade Federal de Juiz de Fora,
Cidade Universitdaria CEP 36030-330, Juiz de Fora, MG, Brazil
**nstitute de Tecnologia em Firmacos-Far Manguinhos, Fundagdo Oswaldo Cruz, CEP 2104 1-250,
Rio de Janeiro, RS, Brazil

Qualitative differentiation between natural and enriched chicken eggs through omega (@) 3 fatty acid profiles by capillary
zone electrophoresis (CZE) onder direct UV detection at 200 nm is proposed. The electrolyte background consisted of
1 2.0 mmol L tetraborate buffer (pH 9.2) mixed with 12.0 mmol L Brij 35, 17% acetonitrile (ACN) and 33% methanol
iMeOH). Omega 3 fatty acid profile in chicken egg samples were analyzed by CZE system and confirmed by
single-quadrupole mass spectrometry with an electrospray ionization probe set to negative ionization mode after sample
preparation by the Folch method. The results showed that @ fatty acid profiles analyzed by the CZE approach can be used
to chemical markers to monitor fravd, presenting simplicity, short analysis time (10 min) and low cost as advantages.

iReceived April 17, 2000: Accepled March 3. 20012 Published May 10, 2011)



How to differentiate enriched eggs from natural ones?
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Fig. 1 Omega fatty acids chemical structures.
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Fig. 4 Electropherograms obtained for (A) enriched and (B) natural
egg samples. IS, C18:1t; 1, Cl8:1¢; 2, C18:2¢cc; 3, C22:6cccccec:
4,C18:3cece. BGE: 12 mmol L! of tetraborate buffer pH 9.2 combined
with 12.0 mmol L' of Brij 35, 17% ACN and 33% MeOH. Operational
conditions: mjection, 25 mBar, 5.0s; voltage, +27 kV; tenperature,
27°C; A =200nm. Capillary dimensions: 48.5 cm total (40cm
effective length) = 75 pm 1.d. = 375 um o.d.
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Capillary zone electrophoresis for fatty acids with chemometrics for the @ Crossbiark
determination of milk adulteration by whey addition
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ABSTRACT

Adulteration of milk with whey is difficult to detect because these two have similar physical and chem-
ical characteristics. The traditional methodologies to monitor this fraud are based on the analysis of
caseinomacropeptide. The present study proposes a new approach to detect and guantify this fraud using
the farty acid profiles of milk and whey. Fatty acids C14:0, C16:0, C18:0, C18:1, C18:2 and C18:3 were
selected by gas chromatography associated with discriminant analysis to differentiate milk and whey,
as they are present in quite different amounts. These six fatty acids were quantified within a short time
by capillary zone electrophoresis in a set of adulterated milk samples. The correlation coefficient between
the true values of whey addition and the experimental values obtained by this technigue was 0.973. The
technique is thus useful for the evaluation of milk adulteration with whey, contributing to the guality
control of milk in the dairy industry.

@ 2016 Published by Elsevier Ltd.
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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
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Method optimization for trans fatty acid
determination by CZE-UV under direct detection
with a simple sample preparation

T. L. A. Prado,® B. L. 5. Porto®™ and M. A_ L. Oliveira*®

An alternative method for trans fatty acid [TRA) determination, expressed in elaidic acid, by capillary zone
electrophoresis using UV-VIS direct detection (200 nm) with a simple sample preparation is proposed.
The method optimization was through the 32 full factorial design with triplicate in the central point and
the sample preparation comprised only a saponification step. The background electrolyte was composed
af 12 mmaol L™ of tetraborate buffer at pH 9, 12 mmol L~ of Brij 35, 33% methanaol and 17% acetonitrile.
A baseline separation of elaidic (C18:1t-9), oleic (C18:1c), lincleic {C18:2cc) and linolenic [C18:3ccc) acids
within an analysis time of 4 minutes was achieved, taking into account the statistical approach based on
response factor calculation using nonadecanoic acid (C19:1c) as the internal standard (15). The method
potentiality was successfully demomnstrated in the determination of TFAs in cake mix wafer stick,
coconut donut and guava paste biscuwit samples and presentad no significant difference when compared
to the gas chromatography classical method within the 95% confidence interval In addition, the method
offered inherent advantages such as no lipid extraction step, higher throughput, lower analytical cost, no
need for specific columns and use of small amounts of crganic solvents and reagents.
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polyunsaturated vegetable oils, which are vulnerable to oxida-

1' Intrﬂld uction tion. The obtained hydrogenated vegetable oils (HVOs) are more

Significant changes in the societal diet and lifestyle occurred in
the last few years and the most worrisome ones were the less-
ening of physical activity practice and consumption of healthy
foods. These issues are among the main determinants of
mortality and there is strong scientific evidence that an
unhealthy diet and insufficient physical activity are the major

risk factors to develop coronary heart disease, cerebrovascular

ctrrilee cowrmral fnrme Af caneer tome ? dinhetes himertencion

stable and consequently, the use of these fats increases prod-
ucts” shelf life and gives them a better texture.® Although TFAs
from meat, milk and dairy products, reported as vaccenic acid,
have been part of the diet for a long time, higher TFA
consumption has been observed as a consequence of HVO
introduction in dietary habits. Foods containing HVO or fried in

them must have EA in some extent and the literature reports
that FA iz resmonsihle for 80-10086 of TFAS in samnles 10
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Trans fatty acid determination by capillary zone
electrophoresis: the state of the art and
applications

Cite this: Anal Methods, 2017, 9, 2483

T.L A. Prado® and M. A. L. Oliveira@®*

A review taking into account literature reports covering alternative methods for trans fatty acid (TFA)
determination, expressed in elaidic acid (EA), using capillary zone electrophoresis is presented. The
manuscript presents ultraviolet-visible and capacitively coupled contactless conductivity detection
systems. TFAs were separated by indirect detection, with the use of a chromophore agent in
a background electrolyte as well by direct detection, without the use of the chromophore agent. In sum,
the present review evidences that capillary electrophoresis (CE) is a very interesting analytical separation
technique for TFA quantification in different matrices, which offers many advantages such as short
Pcatved Z0M Jenusyy 2017 analysis time, simpl le preparation, and f short and non- ific columns and It amount
Accepted 18th March 2017 alysis time, simple sample preparation, and use of short a on-specific columns and sma ounts
of organic solvents and reagents to perform experiments. These compensations make CE approaching
very attractive to attend demand of governmental agencies and industries facing the global concern in
rsc.li/methods respect of the harmful health effects caused by increasing intake of TFAs, as EA.

DOI: 10.1039/c7ay00193b




The R calculation method positively points to the
guantification 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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Optimization of photo-polymerized sol-gel monolithic stationary phases prepared in
polyacrylate-coated fused-silica capillaries for capillary electrochromatography
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ABSTHRACT

The preparation of photo-polymenzed sol-gel monolithic stationary phases [M5P) within 100 pm intemal
diameter polyacrylate-coated fused-silica capillaries for use in capillary electrochromatography [(CEC) was
optimized. Eight mixtures containing different amounts o f methacrylosypropyltrimet hosysilane [MPTMS] as
the polymeric precursor, hydmchloric acid solution as the catalyst, toluene as the porogen and his{24.6-
trimet hylbenz oyl )-phenylphosphine oxide [Irgacure 819) as the photo-initiator were irmadiated at 370 nm
inzide the capillares in order to complete the MSP polymerization, acoording to a fractional factorial
experimental desizn 237, All the preparation procedure, from capillary pretreatment until the MSP is ready to
wze in CEC, weremade in less than four howrs inomild conditions. A& high pressurization injection device [HPID)
useful for micro-volome syringes was built in order to achieve practical, controlled and precise injections of
sols, solvents and electrolytes in the capillaries. The eight MSP were egually washed, conditioned and
submitted to CEC proced ures via short-end injection which showed higher efficiency and peak height taking
shorter analysis time Electrochromatographic behaviors of the MSP were comoborated with morpholomical
characterizations by scanning electron micmscopy. The optimum condition, which allowed the separation of
standard mixture containing thiourea [marker compound |, naphthalene, acenaphthene, fluorene, phenan-
threne and anthracene in twelve minutes without external pressure assistance, showed efficiencies up to
51460 N/m, relative standard deviation from 005 to 33% for migration retention time and from 0,14 to 1.6%
for relative area [considering thiourea as an internal standard) and also showed no statistical evidenoe that
three MSP prepared at the same condition are different within 95% confidence interval.

@ 2011 Elsevier B All rights reserved.




Capillary electrochromatography (CEC)

W Detection

Capillary I
N
g 2
\
Sample DAD
UV-vis
Electropherogram I
% :
] =T,
<L
Comp. onda

Time

Microcomputador

@ e e Vaz, F.A.S.




Silica capillary | NaOH 1,0 M
(Si=0 =5i)
MPTMS + HCI 0,1 M
Irgacure 819 |+ Toluene

x 1,000

10um  IQ-UNESP
0.50kV LEI

Silica capillary HCI0A M | Silica capillary MeOH Silanized
(Si-O'Na”) |, (Si-OHY) |, capillary
(Si = OH)
Air
mixing
—p Monomeric
solution o s Partially
mixing filling filled
o - | S |f— capillary
s / centrifugation (Sol)
—— Porogenic
solution

Conditioning with
mobile phase

8rs/2010
GB HIGH WD 9 2rwn

4:10:51

uv

photopelymerization

Detection window

HaCO-Si—_~

Porogene
removal
PMSP -
(MeOH)
CI)CH 3 O

OCH3

Obtained PMSP
(Gel)
plus the porogen

J\fCH2

CHs

MPTMS - 3-(Trimethoxysilyl)propyl methacrylate




Paraf Seringa

rrirrrret [D_.'

=

ey \N

=

e S




Photochemical reactor (375 nm) for 20 min

Quimica Nova, v. 31, n. 8, p. 2156-2158, 2008.
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2% fractional factional design with encoded variables and responses.

Experiments X, X" b X, (1234 Response (no. of peaks)

1 - - - - 5
2 - - - - 4
3 - - - = 6
4 - - - - 5
5 - - = = 5
6 - - - - 4
7 - - = - :
8 - - = - 4

* % v/v of toluene to monomeric solution: {—): 80, (+): 90
b % m/m of Irgacure 819 to MPTMS: { —): 1.5,(+): 3.5

¢ molyag (from the HCl 0.12 mmol L' solution ) to molypmes ratio: (—): 4, (+): 5.
4 1V radiation incidence time (minutes): (—): 10, (+): 30.
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Fig. 4. Electrochromatograms of the 23! experimental fractional factorial design, obtained through an 8.0 cm MSP within 36 cm (8.5 effective length) 100 pm i d. polyacrylate coated fused
silica capillaries. Elution order: thiourea (T): naphthalene (1); acenaphthene (2); fluorene (3); phenanthrene (4): anthracene (5), diluted in MeOH (1.0 mmol L~ ). MP: NHAc
16.67 mmol L~ ! pH 7.0 {60%)/ACN (40%), fast-CEC mode conditions: voltage: —20 kV, injection: — 25 mbar = 3 5; temperature: 20 °C; detection: 220 nm ( black line) and 250 nm (gray
line).
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Fig. 8. Electrochromatograms obtained in triplicate in the same column. Elution order:
thiourea (T), naphthalene (1), acenaphthene (2), fluorene (3), phenanthrene (4) and
anthracene (5), all diluted in MeOH to 1 mmol L™! each. Conditions: Temperature:
20°C detection: 220 nm (black hine ) and 250 nm ( gray line); M5P: 8.0 em long; 100 um

Ld. polyacrylate-coated fused silica capillaries; MP: NHsAc 1667 mmolL™" pH 7.0
(B0%)/ACN (40%), fast-CEC mode: voltage: —20 KV, injection: —25 mbar =3 s.
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Optimized Separation Method for Estriol, 17-p-Estradiol and Progesterone by
Capillary Electrochromatography with Monolithic Column and its Application to a
Transdermal Emulsion

Rafael Marques,” Fernando A. S. Vaz,” Hudson C. Polonini® and
Marcone A. L. de Oliveira®®

“Departamento de Quimica, Instituto de Ciéncias Exatas, Universidade Federal de Juiz de Fora,
F6036-900 Juiz de Fora-MG, Brazil

*Ortafarma Laboratorio de Controle da Qualidade, 36120-000 Matias Barbosa-MG, Brazil

A monolithic stationary phase based on 3-(methacryloxypropylitrimethoxysilane monomer,
prepared within a fused silica capillary externally coated with a UV-transparent Auoropolymer
was employed for separation of estriol, 17-B-estradiol and progesterone by capillary
electrochromatography in a standard mixture. A 2* factorial design was used to optimize the
separation system. The optimized condition containing 30% (v/v) of acetonitrile and 10 mmol L'
agueous ammonium acetate presented a total run time less than 10 min by applying 25 kV. The
resolution between adjacent peaks ranged from 1.8 up to 2.9 and the plate numbers per column meter
in this condition was 1873, 3631 and 3886 for the estriol, 17-p-estradiol and progesterone peaks,
respectively. The optimized method was employed in the quantitative analysis of a commercial
transdermal emulsion formulation.

Kevwords: capillary electrochromatography, monolithic stationary phase, Auoropolymer-
coating fused-silica capillary, steroids, transdermal emulsion
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Figure 5. (a) Electrochromatograms of one of the replicates for the standard addition method through condition G; Peaks: (F): EOF, (1): estriol (sample +
0.1.2,24,3.6,4.8 and 5.9 mmol L), (2):17-B-estradiol (sample +5.2, 4.2, 3.1, 2.1, 1.0 and 0 mmol L'); (b) Standard addition curve (genuine triplicate).
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Screening method for simultaneous detection of elaidic and vaccenic
trans fatty acid isomers by capillary zone electrophoresis
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Lactulose determination in UHT milk by CZE-UV with indirect detection

Leandra Natélia de Oliveira Neves®, Rafael Marques®, Paulo Henrique Fonseca da Silva”,
Marcone Augusto Leal de Oliveira™"
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Capillary electrophoresis in association with
chemometrics approach for bitterness hop
(Humulus lupulus L.) classification

The precursor compounds related to the bitterness of beer are called a-acids. These com-
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Figure 6. PCA analysis of aligned and meancentering prepro-
cessed electropherograms of 16 hop hydromethanolic extract
samples using just the «-acids electropherogram region.

Figure 3. Electropherogram
with expansion in the 8
and w-acids peaks region
and a counterflow separa-
tion scheme using the elec-
trophoretic and extraction op-
timized methods, wherep— &
is the electrophoretic mobility,
L—=gsm 15 the electroosmotic
mobility, and the p— z; is ap-
parent mobility.
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1. Introduction

Simultaneous determination of rifampicin,
Isoniazid, pyrazinamide and ethambutol in fixed-
dose combination antituberculosis pharmaceutical
formulations: a review

M. A. L. Oliveira,®* P. R. Chellini®® and T. L. Amorim {22

According to the World Health Organization, rifampicin, isoniazid, pyrazinamide and ethambutol
hydrochloride are the first-line drugs used to treat tuberculosis — an infectious disease caused by
Mycobacterium tubsrculoss. Since 2010, tuberculosis has been treated with a fixed-dose combination
contaning the four drugs in only one tablet, called 4-FDC, which has simplified the treatment, minimized
prescription errors and increased patients’ adherence to their treatment regime. Within this context, the
present review aims to show the evolution of different aralytical methods that have been applied to
simultanecus 4-FDC content determination in pharmaceutical formulstions, such as high performance
liguid chromatography, ultrahigh performance liguid chromatography, thin Byer chromatography and
capillary electrophoresis as separation technigues and molecular spectroscopic techniques associated with
chemometric approaches, such as UV, Raman, Fourier transform infrared and near infrared.

there were 10.4 million instances of TB. This rate equals 142
occurrences for every 100 000 people. In addition, TB is one of

Tuberculosis (TB) is one of the most widespread, infectious and  the 10 prevalent causes of mortality globally and was the cause

)
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