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Abstract

Various solid-phase extraction (SPE) procedures for clean-up, two perfluoroacylation reagents (pentafluoropropionic anhydride (PFPA) an
heptafluorobutyric anhydride (HFBA)) and two chromatographic columns (HP-1701 and HP-5) have been assessed comparatively to achiev
the determination of type B trichothecenes (deoxynivalenol (DON), nivalenol (NIV), 3- and 15-acetyldeoxynivalenol (3- and 15-ADON)) in
wheat grain by gas chromatography (GC)—electron-capture detection (ECD). Spiked wheat samples were extracted with acetonitrile—wate
(84:16, v/v). Tested SPE procedures were MycoSep 225 column, Florisil and different cartridges prepared in the laboratory with mix-
tures of various sorbents like alumina, Celite 545, C18, silica and charcoal. We propose MycoSep 225 column, and cartridges made witl
alumina—charcoal-silica and alumina—charcoal—-C18 silica mixtures as clean-up procedures on the basis of recovery values (89.6, 87.3 al
86.1% for deoxynivalenol, respectively, at 1.0 mg/kg spiking level). The two last procedures are less expensive. Pentafluoropropionic anhy
dride was more stable against moisture and less expensive, while recoveries were similar to those obtained with heptafluorobutyric anhydrids
HP-1701 column can separate 3- and 15-acetyldeoxynivalenol derivatives while HP-5 cannot, although this last column provided lower bleec
and better sensitivity.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Deoxynivalenol; Derivatization; Gas chromatography; Mycotoxins; Nivalenol; Perfluoroacyl derivatives; Solid-phase extraction; Trichothecenes

1. Introduction of toxic effects in animals and humans such as feed refusal,
vomiting, hemorrhage, anemia and immunosuppression, re-
Mycotoxins are secondary metabolites produced by cer- duced weight gain, emesis and diarrh{&ar7]. They are po-
tain filamentous fungi. Trichothecenes are sesquiterpenoidtent inhibitors of protein synthesis that can predispose an-
mycotoxins, mainly produced by various specied-ofar- imals to other diseases and mask the underlying toxicoses
ium such asFusarium graminearumiusarium culmorum [8]. Deoxynivalenol (DON) is the most frequently detected
or Fusarium equiset[1,2]. Trichothecenes are subdivided trichothecene in grain samples such as wheat, corn and bar-
into four different groups named using letters from A to D ley, but nivalenol (NIV), 3- and 15-acetyldeoxynivalenol (3-
[3,4]. The diversity of trichothecenes leads to a wide range and 15-ADON) can be also fourjig11]. These mycotoxins
are classified as B-type trichothecenes.
* Corresponding author. Tel.: +34 96 3543144; fax: +34 96 3543099, Analysis for trichothecenes is a complicated work if spe-
E-mail addressmisericordia.jimenez@uv.es (M. Janez). cific detection of low levels of the toxins is needed. Sensitivity
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and accuracy of these methods depend on the ability to isolatemany). C18, Florisil and silica were purchased from Waters
toxins selectively from interfering matrix compounds present (Milford, MA, USA). HFBA, Celite 545 and activated char-
in natural samples prior to detection. Clean-up procedurescoal (Norit) were purchased from Fluka (Sigma—Aldrich, Al-
are usually used for toxin isolation. They include solid-phase cobendas, Spain). Glass microfibre filters (GF/C) and filter
extraction (SPE) with various mixtures of solid phases like papers (Whatman No 4) were from Whatman (Maidstone,
charcoal-alumina—Celite 5452—14], cation exchange resin  UK). PFPA and 4-dimethylaminopyridine (DMAP) were also
[15], alumina—charcodl6,17], C1g18], MycoSep 225 col- purchased from Sigma. Pure water was obtained from a Milli-
umn [19-21] and Florisil [22—25]. Supercritical fluid ex-  Q apparatus (Millipore, Billerica, MA, USA) and was used
traction, gel permeation chromatography and immunoaffinity when water was required.
columns have also been ugeé—29].

Current reported separation or detection methods for 2.2. Preparation of standard solutions
analysis of type B trichothecenes include enzyme-linked

immunosorbent assd$0], radioimmunoassa1], fluores- Each standard of NIV, DON, 3- and 15-ADON was dis-
centminicolumn32], thin-layer chromatograph$3], liquid solved in acetonitrile at a concentration of 1.0 mg/ml and
chromatography (LC) or gas chromatography (GC). stored at—20°C in a sealed vial until use. Working stan-
Several authors described various LC analytical methodsdards (10.0, 2.0, 1.0, 0.5, 0.25, 0.1, 0.05 and Q.@2nl)
including direct analysis using ultraviolet detecti®4,35], were prepared by appropriate dilution of known volumes of

fluorescence detection after derivatization with coumarin-3- the stock solution with acetonitrile and used to obtain cali-

carbonyl chloridg36] and post-column derivatization with  bration curves after derivatization and injection in the chro-

sodium hydroxide, ammonium acetate and methyl acetoac-matographic system.

etate[37]. GC has been the most widely used technique for

trichothecene analysis, but it requires derivatization of free 2.3. Equipment

hydroxyl groups[38], although methods avoiding derivati-

zation have been publish¢89]. Two groups of derivatives Rotary evaporator was LaboRota S300 (Resona Tech-

have been applied, the trimethylsilyl ethers and the perfluo- nics, Germany) equipped with a refrigeration system Selecta

roacyl esters. The fluorinated derivatives can be formed by Frigiterm-10 (J.P Selecta, Barcelona, Spain) and a vacuum

reaction with pentafluoropropionyl imidazole and heptaflu- system RichiVac-V500, regulated with a V-800 vacuum con-

orobutyryl imidazole, trifluoroacetic anhydride, pentafluoro- troller (Buichi Labortechnik, Flawil, Switzerland). The Ultra-

propionic anhydride (PFPA) or heptafluorobutyric anhydride turrax T25 high-speed blender and the laboratory mill A-10

(HFBA) [38,40]. The fluorinated derivatives can be detected were from IKA (Stauffen, Germany).

selectively at very low levels using negative ion chemical ~ The GC systemwas composed of a HP-6890 plus gas chro-

ionization-mass spectrometry or electron-capture detectionmatograph, equipped with &Ni ECD (Hewlett-Packard,

(ECD) but also positive electron impact ionization or posi- Avondale, PA, USA) and an Agilent 7683 Series injec-

tive chemical ionization have been uddd—-43]. tor (Agilent Technologies, Waldbronn, Germany). Signals

Due to the relevance of these mycotoxins in food and feed, were processed by HP GC ChemStation software Version

the aim of this work was to perform a comparative study A.07:01(682) (Hewlett-Packard).

of different clean-up and derivatization procedures, and GC

columns to find a suitable method for determination of these 2.4. Extraction

metabolites in a large number of wheat samples. Owing to the

variety of existing methods, it is necessary their evaluation  Fifty grams of wheat sample, previously found to be free

and discussion in order to choose the most suitable, easy-tofrom type B trichothecenes using the methodology of Mateo

use, rapid, accurate, and specific method. et al.[24], was finely ground with a laboratory mill and 59
of flour was poured into a 100-ml Erlenmeyer flask. Fortifi-
cation of samples at 0.1 or 1.0 mg mycotoxin/kg level was

2. Experimental accomplished at this point by adding appropriate aliquots of
each mycotoxin standard solution. Solvent was let to evap-
2.1. Chemicals and reagents orate for 15min. Then, the flask was capped and shaken

carefully to distribute toxins evenly. After adding 40 ml of

Trichothecene standards, including NIV, DON, 15- and 3- acetonitrile—water (84:16, v/v), the mixture was blended in a
ADON were supplied by Sigma (Sigma-Aldrich, Alcoben- high-speed blender for 10 min. After filtering through What-
das, Spain). Toluene was purchased from Panreac (Montcadanan No. 4 filter, the extraction mixture was stored in a tightly
i Reixac, Barcelona, Spain). Acetonitrile, methanol, chloro- closed glass bottle at20°C until use.
form and dichloromethane were purchased from J.T. Baker
(Deventer, Holland). All solvents were HPLC grade. Stan- 2.5. SPE clean-up
dardized 70—230 mesh aluminium oxide 90 (0.063—-0.2 mm
particle size) was purchased from Merck (Darmstadt, Ger-  The following SPE clean-up procedures were assayed.
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2.5.1. MycoSep 225 column consisted of 1.015g of a homogeneous mixture containing
Five milliliters of the filtrate sample extract in alumina—charcoal (100:15, w/w). Mixtures of these materi-
acetonitrile—water (84:16, v/v) was placed into a MycoSep als were previously used but the ratios were 75:70 (J16)
225 tube (Romer Laboratories, Union, MO, USR}]. The and 100:3 (w/w]17]. Three milliliters of sample extract was
extract was cleaned according to the instructions of the man-passed through the prepared column. The filtrate was col-
ufacturer. The rubber flange end of the clean up column waslected in a vial. Then, the cartridge was rinsed with 2ml
pushed slowly in the tube, creating a tight seal between the of acetonitrile—water (84:16, v/v) and the rinsing liquid was
rubber flange and the glass wall of the culture tube. As the col- combined with the filtrate. The rinsing volume was slightly
umnwas pushed harder into the tube, the extract was carefullydifferent from the volume used in the literat|des,17]. The
forced through the frit, one-way valve and packing material. mixture was concentrated to dryness under nitrogen as indi-
One-milliliter volume of the purified extract was transferred cated in Sectio2.5.1.
to a vial and concentrated to dryness af@5under gentle

stream of nitrogen. 2.5.5. Alumina—charcoal-C18 silica
o _ Three different procedures were tested. Cartridges were
2.5.2. Florisil cartridge prepared as indicated previously (Sectirb.3), but the

A previous procedurg25] was slightly modified (hex- packed material consisted of:

ane was used instead of light petroleum). A 30-ml aliquot ) N
of filtrate sample extract was loaded into a separatory fun- (&) 1.18g of alumina—charcoal-C18 silica (75:3:40, w/w/w)

nel and was defatted with hexanex® ml). Hexane layers [44,45]. Three m_iIIiIiters of sample extract was passed
were discarded. The defatted sample extract was evaporated ~through the cartridge. The cleaned filtrate was collected
in rotary evaporator at 4@C. The residue was redissolved in a vial and concentrated to dryness as indicated in Sec-
in 2 x 1 ml of dichloromethane by vortexing for 1 min and ton2.51. o
transferred to a Florisil cartridge (Waters) that was precondi- (P) 1.16 gofalumina—charcoal-C18silica (75:1:40, wiw/w).
tioned with 2 ml of chloroform—methanol (7:3, v/v) followed Five milliliters of sample extract was passed through the
by 4 ml of dichloromethane. Trichothecenes were eluted with ~ cartridge. The cleaned filtrate was collected in a vial and
5ml of chloroform—methanol (7:3, v/iv) and collected in a concentrated to dryness as indicated previously.
10 ml screw cap vial. The eluate was concentrated to dryness(C) The same mixture indicated in the preceding para-
under gentle stream of nitrogen as indicated in Se@iér. graph (b). Three milliliters of sample extract was passed
through the prepared cartridge and collected in a vial.
2.5.3. Alumina—charcoal—Celite 545 mixture The cartridge was rinsed with 2 ml of acetonitrile—water
‘Made-in-laboratory’ cartridges were prepared using 5-ml (84:16, v/v). The eluate was collected in the same vial

sterile plastic syringes. A glass microfibre filter was placed ~ @nd the purified extract was concentrated to dryness in
at the bottom. Then, a mixture of packing bed was poured  the usual way (Sectiod.5.1).

on it. It was made of a first layer of 0.1 g of Celite 545 and

a second layer of 1.5g of a homogenised mixture contain- 2.5.6. Alumina—charcoal-silica

ing alumina—charcoal-Celite 545 (5:7:3, w/w/w). Another A cartridge was prepared as indicated previously (Sec-
glass microfibre filter was placed on the bed top. Then, it tion 2.5.3), but the packed material consisted of 1.55g of
was pressed tightly but carefully with a plunger. A 30-ml @homogeneous mixture containing alumina—charcoal-silica
aliquot of filtrate sample extract was loaded into a separa- (90:1.5:5, w/w/w). Three milliliters of sample extract was
tory funnel and defatted with hexane 3% ml) [13]. The passed through the prepared cartridge and collected in a vial.
hexane layers were discarded and the defatted sample exThen, the cartridge was rinsed with 2 ml of acetonitrile—water
tract was passed through the prepared cartridge. Most of tri-(84:16, v/v). These liquids were combined in the same vial
chothecenes went off with the solvent while interfering sub- and concentrated to dryness in the usual way (Se2tfon).
stances were retained in the cartridge. The filtrate was col-

lected in a flask. Then, the cartridge was rinsed with 20 ml 2.6. Derivatization for GC—-ECD determination

of acetonitrile—water (84:16, v/v) to elute the trichothecenes

remaining in the solid phase. The purified extract and the  One hundred microliters of a 2 mg/l solution of DMAP
rinsing liquid were combined and evaporated at@0n ro- in toluene—acetonitrile (80:20, v/v) and p0of HFBA (or

tary evaporator. The residue was redissolved in12ml of PFPA) were added to each dry extract in a screw cap vial. Af-
acetonitrile—water (84:16, v/v) and transferred to a 4-ml vial. ter capping tightly, the reaction mixture was heated @0
The extract was concentrated to dryness under nitrogen agor 60 min in an aluminium heater block. After the mixture

described in SectioR.5.1. had cooled, 1 ml of a 3% (w/v) aqueous solution of NaHCO
was added and the vial was vortexed for 15s. The two lay-
2.5.4. Alumina—charcoal ers were allowed to separate. The top (organic phase) layer

A solid-phase extraction cartridge was prepared as indi- was transferred to a GC autoinjector vial and analyzed by
cated previously (see Secti@rb.3), but the packed material GC-ECD as pointed out below.
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2.7. GC—ECD analysis (nearly 100%) for DON in barley samples spiked at 0.5 and
1.0 mg/kg using alumina—charcoal-C18 silica.

The GC-ECD determination was carried out using two  Of the three studied clean-up procedures -carried
different sets of chromatographic conditions. In both cases, out with alumina—charcoal-C18 silica cartridges (Section
1.0pl of solution was injected in splittess mode. The tem- 2.5.5a—c), the best recoveries (closest to 100%) were ob-
peratures of the injection port and the detector were 250 tained by procedure (c), obtaining acceptable repeatability
and 300°C, respectively. The first procedure used a fused- (R.S.D.=9.7-11.1%) and less interfering peaks on the base-
silica capillary column HP-5 [5% methyl phenyl silox- line.

ane (30mx 0.32mm i.d., 0.2%um film thickness, Agilent Trichothecene signals appeared when cartridges contain-
Technologies)]. The oven temperature program was®0 ingaluminaand charcoal (but no Celite 545) were used. Quite
held for 1 min, 40C/min to 160°C, 1.5°C/min to 182°C, good results were obtained using alumina—charcoal-Celite

5°C/min to 240°C, and then 40C/min to 275°C, held for 545 (5:7:3, w/w/w) cartridge with previous defatting of ex-
2 min. Helium at a constant pressure of 42.1 kPa was used agract with hexane. After removing fat components from
carrier gas. The second procedure used a fused-silica capthe matrix and after loading the sample, trichothecenes
illary column HP-1701 [14% cyanopropyl phenyl methyl were eluted off the cartridge, although not completely. The
polysiloxane (30 mx 0.25mm i.d., 0.1m film thickness, elution was carried out with a great amount of solvent
Agilent Technologies)]. The oven temperature program was (acetonitrile—water, 84:16, v/v), which provokes co-elution of
90°C held for 1min, 40C/min to 160°C, 5°C/min to other compounds that can interfere. In addition, solvent evap-
173°C, 2°C/min to 195°C, 5°C/min to 240°C, and then oration of eluate in rotary evaporator should be made at very
40°C/min to 270°C held for 1 min. Helium at a constant low pressure due toits high water content, which mightleadto
pressure of 103 kPa was used as carrier gas. analyte losses. Other authors using alumina—charcoal—Celite
545 cartridge with defattingl4] in a corn extract fortified
with 80 ng of mycotoxin/ml extract reported to obtain recov-

3. Results and discussion ery rates of 94, 94, and 81% for DON, NIV, and 3-ADON,
respectively.
3.1. SPE clean-up procedures As in the previous case, a considerable amount of wa-

ter has to be evaporated before passing the extract through

The clean-up methods for type B trichothecenes in the Florisil cartridge. In spite of it, recoveries for 3-
wheat that were tested in this work, provided very differ- and 15-ADON were comparable to those obtained with
ent recoveries depending on the procedure and the type ofalumina—charcoal-C18 silica or alumina—charcoal-silica
SPE cartridge. The results are Table 1. It can be ob-  cartridges. Nevertheless, low recovery (average 55.1%) was
served that the best recoveries were obtained with My- obtained for DON. Analyses carried out by other auttip8$
coSep 225, alumina—charcoal-C18 silica (procedure (c)) andin barley samples spiked with @y of DON and 3-ADON/g
alumina—charcoal—silica cartridges. Following these proto- using Florisil show recovery values of 75.8 and 82%, respec-
cols, the extract can be transferred directly to the vial for tively.
concentration and further derivatization, without other pre-  High recoveries for all analytes (>100%) were obtained
vious step. Consequently, this process is usually relatively with the cartridge that contained alumina—charcoal, but
easy and fast. Among these three procedures, the MycoSejinterfering peaks were also obtained along with the tri-
225 column provided good results in terms of recovery for chothecenes, which led to very high recoveries, especially
DON, 3- and 15-ADON. In the case of NIV, the best re- in the case of DON. This mixture was unsuitable for clean-
sults were obtained with the alumina—charcoal-C18 silica up of these compounds. Some authf8] who used this
cartridge following procedure (c) (i.e. with cartridge rins- packing material found recovery values of 108, 60, 65 and
ing). The packing material of MycoSep 225 contains several 69% for DON, NIV, 3- and 15-ADON, respectively, in corn
sorbents including charcoal, Celite 545, and ion-exchange spiked with 0.250 mg toxin/kg.
resin. Other authors who used this type of colui@h] re- The SPE procedures that can be chosen in terms of best
ported 88 and 70% recovery rates in a wheat sample spikedreliability, low cost and less analysis time are those in-
with 0.400 mg/kg of DON and NIV, respectively, which are volving alumina—charcoal-C18 silica (procedure (c)) and
similar to our data. The main disadvantage of this column alumina—charcoal-silica cartridges. Both methods have been
with respect to ‘made-in-laboratory’ cartridges containing compared, by further experiments involving trichothecene
alumina—charcoal-C18 silica or alumina—charcoal-silica is recovery determination. Results obtained in these exper-
its high cost. When ‘made-in-laboratory’ cartridges were iments are shown inTables 1 and 2. These two SPE
used, recoveries varied between roughly 73—-87% for DON, cartridges were compared using a HP-1701 column after
102-110% for NIV and 58-70% for 3- and 15-ADON de- derivatization with PFPA of a wheat sample that had been
pending on the applied clean-up procedure, and reproducibil-spiked with 1.0 and 0.1 mg of each trichothecene/kg sam-
ity was similar to that obtained with MycoSep 225 column. ple (Tables 1 and 2). The results Téble 2are very simi-
Other authord44,45] have reported higher recovery rates lar to those shown iffable 1. Nevertheless, more irregular
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Table 1
Influence of the clean-up procedure on the recovery of type B trichothecenes (spiked at 1.0 mg/kg level) in wheat using HP-5 column

SPE method Trichothecene

DON NIV 15-ADON 3-ADON
Recovery R.S.D. Recovery R.S.D. Recovery R.S.D. Recovery R.S.D.
(%) (%) (%) (%) (%) (%) (%) (%)
MycoSep 225 column 89.6 83 756 7.8 751 89 726 94
Florisil cartridge 55.1 160 707 213 682 104 66.6 80
Alumina—charcoal-Celite 545 (5:7:3, 422 344 473 162 290 143 218 167
w/w/w) (with previous defatting of extract)
Alumina—charcoal 131.9 580 121.0 255 103.9 285 108.5 433
Alumina—charcoal-C18 silica
(a) 72.8 102 102.7 119 641 106 613 124
(b) 81.0 96 110.3 132 576 141 597 140
(c) 86.1 111 101.8 98 694 110 653 9.7
Alumina—charcoal-silica 87.3 193 105.7 208 699 149 684 194

Only one mycotoxin was spiked in each recovery experiment. Derivatization was carried out with RFRA@), (b) and (c): see the three different procedures
described in SectioB.5.5for this type of packing material. ND, below detection limit.

Table 2
Influence of selected SPE clean-up procedures on the recovery of type B trichothecenes (spiked at 1.0 and 0.1 mg/kg levels) in wheat using HP-1701 columt
SPE cartridge Spiking level Trichothecenes
(mg/kg)
DON NIV 15-ADON 3-ADON
Recovery R.S.D.  Recovery R.S.D.  Recovery R.S.D.  Recovery R.S.D.
(%) (%) (%) (%) (%) (%) (%) (%)
Alumina—charcoal-C18 silica 1.0 82.6 9.6 o 84 64.2 18.5 76.8 A
0.1 98.3 25.8 9% 197 125.1 30.5 120.2 39
Alumina—charcoal-silica 1.0 98.4 23.0 109.3 10 67.0 21.3 85.9 28
0.1 65.9 36.5 9 284 558 29.8 60.2 38

The sample was spiked with a mixture of all four mycotoxins. Derivatization was carried out with PEBA.(n

baseline and greater number of neighbour peaks were no-cept for NIV) than values obtained at 1.0 mg/kg spiking level
ticed working with alumina—charcoal-silica cartridge. This with the alumina—charcoal-C18 silica cartridge (procedure
behaviour caused that the R.S.D.s of trichothecene recover{c)).

ies were higher than those attained when clean-up was done Fig. 1 shows two chromatograms of a mixture of DON,
with alumina—charcoal-C18 silica cartridgeable 2shows NIV, and 3-ADON derivatized with HFBA (Fig. 1A) or
that at 0.1 mg/kg spiking levels recoveries were higher (ex- PFPA (Fig. 1B) and separated using HP-5 column. Limits

Table 3
Limits of detection (LOD), coefficients of determinatiorfand slopes of the linear calibration lines for type B trichothecenes as pentafluoropropionyl and
heptafluorobutyryl derivatives separated by GC-ECD with HP-5 and HP-1701 capillary columns

Trichothecene Column Derivatization reagent
PFPA HFBA
LOD (mg/kg) r2 Slope (I/mg) LOD (mg/kg) r2 Slope (I/mg)
DON HP-5 0.007 0.9993 248254 0.004 0.9964 386268
HP-1701 0.016 0.9982 204359 0.007 0.9977 229096
NIV HP-5 0.017 0.9975 146493 0.020 0.9962 123060
HP-1701 0.028 0.9900 110919 0.039 0.9902 103728
3-ADON HP-5 0.010 0.9995 203877 0.010 0.9990 211380
HP-1701 0.016 0.9974 188763 0.012 0.9991 199473
15-ADON HP-5 0.011 0.9991 175328 0.012 0.9987 163728
HP-1701 0.018 0.9963 134815 0.014 0.9974 134635

Trichothecene range: 0.006-0.625 mg/l. LOD were calculated using alumina—charcoal-C18 silica (procedure (c)) to clean-up a blank wheaPdample. PF
pentafluoropropionic anhydride; HFBA, heptafluorobutyric anhydride.
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Fig. 1. Chromatograms of a mixture of DON, NIV, and 3-ADON (1 ng of each mycotoxin/ul) derivatized with (A) HFBA and (B) PFPA. Clean-up:
alumina—charcoal-C18 silica cartridge (procedure (c)). Column: HP-5. Chromatographic conditions: se€Section

of detection (LOD) (analyte concentrations that provide sig- tivity (higher slope) (Table 3). This difference in sensitivity
nals equal to blank signal plus 3S.D. of blank sigrjdh] agrees with the limits of detection obtained using these two
were practically the same for NIV, 3- and 15-ADON, re- reagents.

gardless of the derivatization reagent using clean-up on Calibration lines were linear in the 0.006-0.625 mg/l
alumina—charcoal-C18 silica cartridge (Table 3). In the case range for both types of derivatives although the coefficient
of DON, itwas observed that for the same amount of standard, of determination was better when PFPA was used as deriva-
signal obtained with HFBA was higher than signal obtained tization reagent. HFBA is a more expensive reagent, has
with PFPA. Thus, the former reagent provides higher sensi- less stability against moisture and trichothecene recoveries
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were not significantly better. Therefore, PFPA was selected aspolar) column, which provided different retention times for
derivatization reagent for further analysis of type B trichothe- these compounds and should be used to differentiate these
cenes. trichothecenes.

Detection of 3- and 15-ADON cannot be done satisfacto-  The chromatograms of a wheat sample contaminated with
rily when HP-5 (non-polar) column was used, because thesetype B trichothecenes, using both types of columns, are
compounds, after being derivatized, have the same retentiorshown inFig. 2. Two well-separated peaks were obtained
time. This is a disadvantage of this column. In order to solve for each 3- and 15-ADON using HP-1701 column. All the
this problem, analysis was achieved with HP-1701 (low/mid analyzed trichothecenes were separated in this column, but

Hz ] 3-ADON
] 15-ADON
35000

30000

25000

DON

20000 -

15000

NIV

10000 |

5000 ‘ UM

(A) 5 10 15 20 25 min

Hz
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50000 —

3-ADON

40000

15-ADON

30000 -

NIV

20000

10000 J{J

(B) 2.5 5 75 10 12.5 15 17.5 20 225 min

Fig. 2. Chromatograms of a blank wheat sample spiked with (A) 1.0 mg/kg of each DON, NIV, 3- and 15-ADON, derivatized with PFPA, and separated by HP-5
column and (B) 2.5 mg/kg of each of the same trichothecenes, derivatized with PFPA and separated by HP-1701 column. Clean-up: alumina—charcoal-C1
silica cartridge (procedure (c)). Chromatographic conditions: see Settion
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the limits of detection (Table 3) were, for all toxins, superior
to those obtained with HP-5 column.

4. Conclusions
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