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health. This work describes the analysis of several edible oils Individual vegitable oils were prepared by weighing ~ 10 mg of 120.00] 2 400.00] oil components. When compared to each other, all of the oils —————m =
employing state of the art technology, including a Waters® the oil into a 20 mL glass container and adding 20 mL of 90:10 ] £ S ] had some peaks in common (Table 2) although each of the S ——
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HPLC and gas chromatographic methods comprise most of the transfered to 2 mL vials and kept at room temperature until 0001 o 700001 : tographic approach as it allows users of these products . G " H
techniques of analysis done today on edible oils. Other analysis. ; 3 ] E (either as raw materials or finished products) to quickly tell A
techniques including supercritical fluid chromatography, mass 40,00 . 100001 £ one oil from another (figure 9 for example). Differences from
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Detector Watore® 2424 ELS ture and purity of a vegetable oil in a single run. Waters 2424 ELSD
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] @ Data Empower™ 2 Figure 2. HPLC Separation of Soybean QOil Figure 5. HPLC Separation of Peanut Oil
450.00- N Column: 2-XBridge™ C18, 3.5 pm 4.6 X 150
400.00] . mm, connected
] g Column Temp:  35°C
350.007 2 i Flow Rate: 1.5 mL mL/minute
300.00] 3 Injection Volume 25 pL TABLE 2.
§ 2 £ 2 Mobile Phase A: Acetonitrile Area Counts 1000.00
@ 250.007 o 2 S Mobile Phase B: Chloroform 800.007 S 100,00 Trilinolein Triolein ]
200.00° £ " % Gradient: 10-50% B over 16 minutes 200001 3 T g Sample Name _ LSU LSU 900-00*5
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et : z Return to 10% A over 10 minutes £00.00- o ] . 0.50 mg/mL Corn Oil 767522 121203 1
100.00° 5 ] T 1000.00] 3 0.50 mg/mL Olive Oil Not Found 2326458 70000
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0.00-— —— — e Nebulizer Heating at 50% Power @ 40000 q : 0.50 mg/mL Canola Qil 119002 1852941 2 ]
4.00 6.00 8.00 10.00 12.00 14.00 16.00 Drift Tube Temp. 65 °C ] 600.00- 400.007
Minutes . 300.00+ ]
Nebulizer N, ] ] Area % 300.00-]
Pressure 50 psi 200.00° 400.00- i Sample Name Trilinolein Triolein ro0.00]
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Figure 1. HPLC Separation of 5 Component triglyceride mixture Data Rate 10 pps 100.00] 200.00- < 0.50 mg/mL Corn Oil 20.1 3.2 100.00- AA L
Time Constant Normal (0.4 seconds) ] AA R ] | L A_A " E 0.50 mg/mL Olive Oil Not Found 60.2 0.00] J L JA A
Analysis of vegetable oils by HPLC presents two distinct chal- e 0'0205 T ob0 | 10000 1100 1200 1300 1400 1500 1600 1700 0.50 mg/mL Peanut Oil 8.4 43.9 800 900 1000 1100 1200 1300 1400 1500 1600  17.00
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the components of vegetable oils are very non polar and com- ELSD PRINCI PALS 0.50 mg/mL Canola Oil 3.1 47.7
prise a variety of compound classes (fatty acids, triglycerides, . . : : ; ; ; Figure 9. Overlayed HPLC Separation of Safflower Oil (black)
waxes, sterols, hydrocarbons, vitamins, and others) resulting In evaporative light scattering detection (ELSD), the HPLC Figure 3. HPLC Separation of Olive Ol Figure 6. HPLC Separation of Safflower Oil arsi]d Olive Oil (red).
in complex mixtures. High resolution separation techniques solvent stream is nebulized and the droplets formed in the
are important to separate as many of these components from nebulizer are entrained in a stream of gas, which is the same
each other as possible. Modern HPLC columns and careful se- gas flow that was used to nebulize the solvent stream. The
lection of mobile phases have allowed these complex mix- droplets are then evaporated to remove the mobile phase. If 400.00
tures to be well separated. The second challenge involves de- nonvolatile analyte was present in the solvent stream, “dry” 1 700.007 ] . o ;
tection. Most of the compounds of interest that can be sepa- solute particles remain. The particles are carried by the gas to 350.00° ] 140.007 Red: Drift Tube at 65 °C

rated by HPLC have no UV chromophore, rendering traditional
HPLC-UV detectors unusable. Of the non-chromophore HPLC
detectors, refractive index (RI) detectors have been the most
widely used for this type of analysis. The RI detector is sta-
ble, has a wide linear range, and is simple to operate. Its
major drawback is it's inability to operate under gradient
separation conditions. Gradient separations typically can give
better separations resulting in a higher nhumber of resolved
peaks. The non-chromophore HPLC detector of choice for
gradients is the evaporative light scattering detector (ELSD).
This document will show the analysis of several vegetable oils
and describe some of the operation principals of ELSD. An ex-
ample of a 5 component triglyceride separation is shown in
figure 1. Conditions for all separations are outlined in the ex-
perimental section.

the detection region, where a beam of light intersects the
stream of particles and the light scattered by the particles is
measured. There are three separate regions of an ELS detec-
tor (nebulization, desolvation, detection). In all ELSD’s, these
three regions are positioned so that the HPLC effluent is
nebulized, mobile phase is evaporated and removed, and the
analytes alone are sent to the detector. Users control the
rate of evaporation by manipulation of the nebulizer and drift
tube temperatures along with the nebulizing gas pressure.
The actual settings are dependant on the composition and
flow rate of the mobile phase. Non-optimal instrument set-
tings can adversely affect results. Figure 8 shows an example
of an identical sample at two different drift tube tempera-
tures. A significant reduction (~50%) in signal can be seen in
the sample with the drift tube temperature set too high.

300.00
250.00
2 200.00-
- 4
150.00-

100.001

50.00-]

Trilinolein - 10.400

J

-

)

?Triolein -12.987

0.00-

8.00

— T T T T T T T T T T T T T T T T T T
9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

Minutes

600.00-
500.00

400.001

LSuU

300.00-
200.00-

100.00-

Triolein - 12.971

AL

0.00-}

il fTriIinolein -10.511

8.00

T
9.00

T
10.00

A A B B e e LA e e e
11.00 12.00 13.00 14.00 15.00 16.00 17.00

Minutes

Black: Drift Tube at 80 °C

120.00+

Trilinolein

100.00+

80.00

LSuU

60.00

40.00-

20.004

|

LA e e L o e L A T B e T LA B O S
8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00
Minutes

0.00

References

Waters 2424 ELSD

1. R. Aparicio, R. Aparicio-Ruiz J. Chromatography A 881
(2000) 93-104

Figure 4. HPLC Separation of Corn Oil

TO DOWNLOAD A COPY OF THIS POSTER, VISIT WWW.WATERS.COM/POSTERS

Figure 7. HPLC Separation of Canola Oil Figure 8. HPLC Separation of Soybean Oil at Two Different

Drift Tube Temperatures ©2007 Waters Corporation v1

720002088EN


drelingc
Text Box
720002088EN


	Table 1.

	Introduction

	METHODS

	ELSD PRINCIPALS

	Table 2.

	RESULTS AND Conclusions



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





