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CHROMATOGRAPHY USING TSK GEL AMIDE 80 AS STATIONARY PHASE
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1-1 Yanagido 501-1191, Gifu, Japan

ABSTRACT

The hydrophilic interaction liquid chromatography (HILIC) coupled to environmental friendly capillary liquid
chromatography was employed to investigate retention behavior of carbofuran. Aim of this research is to investigate retention
behavior of carbofuran using TSK gel amide 80 as stationary phase. Several condition was conducted to investigate retention
behavior of carbofuran such as comparison study of TSK gel amide 80 with other polar column, comparison study retention behavior
of carbofuran on various system wavelength, water content effect in HILIC mode, effect of buffer concentration on HILIC mode, and
analytical performance. Results showed that TSK gel imidazole was superior compare to other polar stationary phase on determine
carbofuran, wavelenght 251 and 254 nm was resulting higher absorbance for carbofuran than others, increase of water content on
mobile phase was decrease the retention time, also increase buffer salt concentration was decrease the retention time and according to
analysis performance that is the accuracy was 101+10,1, the LOD 0.66 ppm while LOQ 2.22 ppm. As conclusions that TSK gel
amide 80 was offering good determine on carbofuran even using capillary liquid chromatography with 10 cm length of column.
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INTRODUCTION molecule in which possibly to bond and separate using
polar stationary phase [35-40]
Most of determination of pesticides are on TSK Gel Amide 80 is silica bonded (covalent)

reverse phase chromatography [1-10]. The gradient carbamoyl groups that usually used in normal or Hilic
elution in combination with binary solvent systems, i.e. mode, with the target saccharide, peptides, and polar
with water and acetonitrile or methanol added with  compound. TSK Gel Amide 80 is superior stability over
acetate or formate buffer. Reverse phase chromatography  conventional amide bonded phase column. Carbamoyl
means using non polar compound as stationary phase and  group of TSK gel amide 80 is superior for determining
polar compound as mobile phase. The other hand, the organic polar compound as like carbofuran. HILIC using
non polar stationary phase on reverse phase mode still  TSK gel amide 80 column offers better selectivity,
have disadvantages, e.g. low compatibility with high  retention, peak shape and reproducibility compare to
aqueous eluent and insufficient selectivity towards polar  reverse phase liquid chromatography column [41-43]. In
solutes [11-15]. addition, using TSK gel amide 80 as HILIC stationary
Hydrophylic interaction chromatography  phase to determine carbofuran propose easy process
(HILIC) has become an alternative technique for compare to Gas Chromatography (GC) that have to use
separation of polar and hydrophylic compound [16-28].  derivatization [44]. Aim of this research is to investigate
The term of HILIC was proposed by Alpert in 1990 as  retention behavior of carbofuran using TSK gel amide 80
methode complementary both normal and reverse-phase  as stationary phase.
chromatography which is combine an acetonitrile-rich and
low aqueous mobile phase to elute the analytes in order of
increasing polarity. Partitioning of the solutes from
mobile phase into hydrophilic layer caused by the water-

enriched liquid layer that is establish upon stationary H—+ CH-CH_}—+ CH,—CH—H

phase. The selectivity of the separation is influenced by “3=0 b R,
interactions such as ion-exchange, hydrogen bonding, and NH, iy SER,
dipole-dipole. In addition, the use of high percentage of |
organic solvents (usually acetonitrile) enhanced the
ionization and increase the sensitivity in mass (@) (b)
spectrophotometry [29-34].

Carbofuran is the most toxic pesticides which is Fig 1. a). Chemical structure of carbofuran,
in carbamate group that widely used all over the world to b). Chemical structure TSK gel amide 80

eradicated the insect. Carbofuran has polar site on the
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EXPERIMENTAL

Reagents and Materials

The commercial standard of carbofuran was
purchased from chem service USA. Acetonitrile was of
HPLC grade from merck (Darmstadt, Germany). Ultra
pure water from simplicity UV system (Milipore,
Bedford, MA, USA) with the electrical resistivity of 18,2
MQ cm™ was used in all experiments. Stock solution of
carbofuran as well as their diluted mixture were prepared
in acetonitrile. Ammonium acetate was purchased from
Nacalai (Kyoto,Japan). All solutions were filtered through
PTFE 0.45 pm membrane filters (GL chromatodisc).
Stationary phase is TSK gel amide 80 (5 um size particle)
and DEAE-2SW was purchased from Tosoh Corp.
(Tokyo, Japan), polar imidazole and polar pyridine was
purchased from Sepax Technologies, inc (USA).
Instruments

Capillary LC system used in this work consists
of an L.TEX 8301 micro-feeder equipped with an MS-
GAN 050 gas-tight syringe (0.5 mL Ito, Fuji, Japan) as a
pump, a model Rheodyne-7520 microinjection valve
(Cotati, California, USA) with the injection volume of 0.2
ML as an injector, a 0.32 mm i.d x 0.45 mm o.d x 100 mm
micro-column, a model Jasco UV-2075 as UV Detector .
The data were acquired by a CDS ver 5 data processor
(copyright LAsoft, USA).
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Fig 2. Capillary liquid chromatography system

Column Packing

TSK gel amide 80 was packing as HPLC column
(0.32 mm i.d x 0.45 mm o.d x 100 mm) by a slurry
packing method. The column packing conditions were as
follows : 0.1 g of TSK gel amide 80 were disperse in 1 ml
methanol to form a suspension, which was slurry-packed
into a fuse silica capillary column (0.32 mm i.d x 0.45
mm o0.d x 100 mm) using syringe that equipped by a long
teflon tube with 0.2 ml methanol as propelling solvent.

Kurnia et al

Fig 3. Capillary column

Chromatografic condition

The chromatographic evaluation, the column
temperature was as room temperature (about 25°C). The
flow rate was 2 pL. min* and injection volume 0.2 pL. All
HPLC analysis was carried out at least in duplicate.
(i). Comparison study of TSK gel amide 80 as stationary

phase with other polar stationary phase.
(ii). Comparison study of the system wavelength. The
wavelength 251, 254, 276, 280, 282 nm was used in
this experiment.
Water content effect in HILIC mode : to study the
effect of various concentration of water in HILIC
mode on retention behavior. Binary mobile phase
system is used that is acetonitrile and water with
various concentration of water as follow 10 %, 20
%, 30 % and 40 %.
Effect of buffer concentration on HILIC mode. To
study effect of various concentration of buffer salt
on retention behavior. The mobile phase is ACN
with variation of ammonium acetate 5, 10, 15 and 20
mM.
(v). Analytical performance such as accuracy, %RSD,
LOD and LOQ.

(iii).

(iv).

RESULTS AND DISCUSSION

Comparison study of TSK gel amide 80 as stationary
phase with other polar stationary phase

The purpose of the comparison is to investigate retention
behavior of carbofuran on different polar stationary phase.
The comparison stationary phase was used that are polar
pyridine, polar imidazole, and DEAE-2SW. Investigation
of retention behavior of carbofuran was conducted using
10 ppm concentration of carbofuran and 85%
concentration of acetonitrile. Fig 1. showed that peak
height of using TSK gel amide 80 is two time bigger than
other stationary phase. It showed that using TSK gel
amide 80 more sensitive than others. TSK Gel Amide 80
is superior stability over conventional amide bonded
phase column. Carbamoyl group of TSK gel amide 80 is
superior for determining organic polar compound as like
carbofuran. The result indicated that pesticide compound
is suitable to be detected by HILIC due to their
hydrophilicity and polarity. Carbofuran has amine
functional group as secondary amine whereas very active
due to have nitrogen which is as donor a proton (positive
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charge) to hydrogen, so it can interacted with the surface
of amide functional group of TSK gel amide 80. This
compound also has carbonyl functional group that
bonding with amine forming amide that also as polar site
by available of oxygen double bonding, also it can
interact with the surface of amide functional group of
TSK gel amide 80
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Fig.4 The peak height of carbofuran on different
concentration of carbofuran using various
stationary phase.

Comparison study of system wavelength.

The wavelength 251, 254, 276, 280, 282 nm was used in
this experiment which is this wavelength according to
other research results. Fig 2. Showed that wavelength of
251 and 254 nm give better peak height than others. It
showed that wavelength of 251 until 254 nm was
optimum wavelength for carbofuran.
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Fig.5 The peak height of carbofuran on different
wavelength.

Water content effect in mobile phase on HILIC mode.
The mobile phase composition has big effect on the
retention in HILIC mode and the large amount of organic
solvent give more benefit the compound with low
aqueous solubility. In HILIC, retention of the solution in
the column is influenced by many factors such trials water
content, pH, salt concentration and temperature of the
column buffer. In HILIC, A water-rich layer on the
surface of stationary phase formed by mobile phase vs the
water-deficient mobile phase, created a liquid-liquid
extraction system which is the analyte distributed between
these two layers.

The various concentration of water was changed from
10 to 40%. Fig 3. Showed that the retention behavior of
carbofuran at various concentration of water in the mobile
phase. The retention time was decreasing trend upon the

increasing of water content in the mobile phase, which
indicated typical HILIC retention mechanism. The
stationary phase TSK gel amide 80 exhibited pronounced
retention for carbofuran in HILIC mode.
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Fig 6. Plot of retention time and water content in the
mobile phase for carbofuran.

Effect of buffer salt concentration
To control pH and ion strength mobile are usually used
ion additives whereas they can also affecting to the
polarity of the analyte that is making different in
retention. The effect of buffer salt concentration was
studied by employing different concentration of
ammonium acetate (5,10,15, and 20 mM) in the mobile
phase. The plot of retention factor to the concentration of
ammonium acetate was shown in Fig 7. The retention
time was decreasing trend upon increasing concentration
of ammonium acetate. Higher salt concentration resulted
in decrease in the retention time of carbofuran. Hence,
repulsive electrostatic interaction may be activated
between carbofuran and stationary phase.
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Fig 7. Plot of retention time and buffer concentration
in the mobile phase for carbofuran.
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Analytical Performance

The wvarious concentration of the carbofuran was
conducted under HILIC mode. According to that
chromatogram can calculated accuracy, %RSD,LOD and
LOQ value. The value are 101+10.1, 10.01 %, 0.66 mg/L,
and 2.22 mg/L respectively.
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Detector : 1TV 254
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Injection Vol : 0.2 L
Sample conc. a. 10 ppm. b. 5 ppm. c. 2.5 ppm. d. 1 ppm

Fig.8. Retention behavior of carbofuran on various
concentration using TSK gel amide 80 as

stationary phase

CONCLUSIONS

The use of TSK gel amide 80 as the stationary phase
showed good ability in the determination of carbofuran.
Retention behavior that occurs indicates the existence of a
mechanism in the determination of carbofuran HILIC
using TSK gel amide 80 as the stationary phase. TSK gel
amide 80 was offering good determine on carbofuran
even using capillary liquid chromatography with 10 cm
length of column
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