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History of GC/MS Usage by the CQC

Completed Primary Research at ETS in 1999
Initiated Full-Scale Cork Screening in 2000

Replaced Sensory Analysis as Standard
Method of Screening for TCA in 2001

Installed Similar Equipment at Primary
Production Facilities 2001-2002

Adopted Lot Acceptance Criteria in Addition to
Bale Acceptance Criteria - 2005
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Cork Soak Statistics — since 2000

Total Corks Soaks Performed 95,567
Individual Corks Soaked 4,778,350
Gallons of Wine Used 114,680

Associated Expense $4,705,515
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Results ?

» Better Understanding of the Behavior of TCA, Corks
and Bottled Wine

» Ability to use Group Cork Soaks to Expand Sample
Sizes When Evaluating Cork Populations

» Acquired the Ability to Evaluate Cork Quality Beyond
Sensory Limitations

» Established an Obijective Criteria to Evaluate Cork
Quality with Suppliers and Customers

* Helped Primary Manufacturers Evaluate New
Production Methods

Cork Quality Shows Steady Improvement
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Average TCA Scores from Incoming QA Screening
Have Improved by 80% in the Past Four Years
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94% of TCA Scores
from Incoming QA Screening Are Now Under 2ppt
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Reasons for Improvements

Established Objective Quality Standards
Improved Manufacturing Techniques

* Improved Material Handling

* On-site Chemical Analysis
Informed Material Sourcing

Market Forces
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Transition in Screening Goals

Original QC Goal Current QC Goal
|dentify and Eliminate Identify and Eliminate
Cork Bales with Cork Lots with High
High TCA Scores - TCA Variability
Secondary Testing Secondary Testing

triggered by Lot Average  triggered by Lot Variance
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Initial Population Statistics
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Initial Screening — To Remove High Scores
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Current Population Statistics
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5.0

Current Screening — To Reduce Outliers
Lots Received in May 2006
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Two Population Curves Produce Different
Patterns of Variance over Multiple Soaks
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New Protocol -
Lot Acceptance Standard

+ Designed to Identify Cork Lots with Low
Averages but Multiple Outliers

* Recognizes that Individual Cork Lots have
Greater Homogeneity than the General Population

* Uses a Secondary Sampling Step when
Suspicious Bales are Encountered.

* An Entire Lot is Accepted or Rejected Based on
the Variance Displayed — Regardless of the
Number of Low Scores.
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For all incoming natural corks.
Lots consist of same grade/treatment/supplier and shipment
Maximum Lot Size is 250,000 corks

New CQC Minimum Sampling Standard

|NUMBER OF BALES 1 2-8 | 9-15 | 16-25|26-50 CRITERIA
SPME TESTING REQUIRED
Initial Bale Samples forall 1 2 3 5 8 | Mil Std 105E-502859-1 (L2)
Accept/Reject natural corks | 0N 0N 0N on 112 Flag @ AQL 4.0
Additional Samples | Conditional | na 3 5 8 13 | mir Std 105E-1502859-1 (L3)
Accept/Reject on Initial Results| na | 01 | 0M | 12 | 12 Flag @ AQL 4.0
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CQC Screening Protocol Example A - Initial Pass

50-Cork Samples taken from Cork Lot of 20 Bales
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CQC Screening Protocol Example A — Second Pass
B?'e #1 f[#2) 50-Cork Samples taken from Cork Lot of 20 Bales
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CQC Screening Protocol Example B - Initial Pass
B‘:'e #1 50-Cork Samples taken from Lot of 20 Bales
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CQC Screening Protocol Example B — Second Pass
B?'e #1{1#2 50-Cork Samples taken from Lot of 20 Bales
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Example: High Variance Bale at 2.0ppt Lot Average

B‘:'e #1 Results of 40 Different 50-Cork Soaks

2 16 from a Single Bale out of a “Noisy” Lot

3 o
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9 E 40% P~ m oo CoVar 108% ~
10 © I alpha 0.05
11 '§ 30% confidence level 90
12 (<1 o Q0% 1 lower bound 05 _
13 upper bound 4.3
14

15

:? = 10 15 20 25 3.0 35 40 45 50 55 60 65
18 - Group Soak RTCA (ppt)
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Example: Low Variance Bale at 1.9ppt Lot Average
B?'e #1 Results of 45 Different 50-Cork Soaks
2> (18 from a Single Bale out of a “Steady” Lot
2 60%
5 2.4 Confidence Interval
6 - 50% - total sample 45 —
7 Mean 2.1
ERG 5, 40% - StDev 0.65 -
- E CoVar 32%
9 T 30% alpha 0.05 -
10 '§ confidence level 90
1" & 20% | lower bound 12 -
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13 10% N B I S,
14
15 0% - —
16 10 15 20 25 30 35 40 45 50 55 6.0 6.5
17 [ 1.7
18 Group Soak RTCA (ppt)
;g Original Sample of 5 Bales
Samples 5 Average Score 1.9ppt  Standard Deviation .33
Cork Quality Council - Forestville CA 707-887-0141 www.corkqc.com

A Closer Look at Cork 6/23/06

What is the Average Variance within a Lot?

In a review of 309
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Interpreting SPME Data at the Winery

The analysis is designed screening tool —
not as a definitive statistical summary

— Do not rely on a single TCA score.

— Ask your cork supplier for TCA information
from the entire lot.

— Beware of patterns showing multiple instances
of variance greater than 1ppt

— An isolated high score may foretell a highly
variable lot — but it is often a true outlier that
cannot be replicated

Cork Quality Council - Forestville CA 707-887-0141 www.corkqc.com

12




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


