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ISU Grain Quality Laboratory

> ISU-GQL performs Near Infrared (NIRS)
Instrument calibration.

> ISU- GQL provides services of measuring the
chemical composition and biological properties

of agricultural products using NIRS instruments.

(e.g. corn and soybean, N ~ 20,000 samples/year)
> ISU-GQL has many brands of NIRS instruments:

Infratec, Bruins Omega, Perten DA7200, Zeiss
Corona, NIRS6500




Why a Quality Control Program?

> ISU-GQL wants to meet quality standard based
on ISO 17025.

> Quality Control is specifically stated in ISO
17025 section 5.9.

> Other sections of ISO 17025 that may support
Quality Control:

o Section 4.12 - documentation

o Section 5.2 - training

o Section 5.3 - laboratory facilities
o Section 5.5 - equipment




Project Objective

To develop an auditable quality control
program for NIRS analyzers, supporting
equipment and laboratory room
conditions.




NIRS Quality Control Program




NIRS Calibration
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Artificial Neural Networks (ANN)
Locally Weighted Regression (LWR)
Support Vector Machines (SVM)




AACC Method 39-00 Validation

> Standard Error of Prediction (SEP) on new
samples:

» Standard Error of Precision < 0.33*SEP
> Transfer Std Error < 0.50 SEP




ISU-GQL NIRS Quality Control
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Control Charts

> NIRS Daily Check (95%
confidence level):

o« Method 1: Shewhart
control chart

UCL/LCL = average £ 2
standard deviation

o« Method 2: AACC Method
39-00

UCL/LCL = 10-point
moving average = 2 (0.33
SEP)




Control Charts

> NIR Duplicate Differences (95% confidence
level):

« Method 1: Shewhart control chart

UCL/LCL = average of differences + 2
standard deviation of differences.

« Method 2: AACC Method 39-00

UCL/LCL = + 2 (v2 *0.33 SEP).

> Original NIR values vs. References (95%
confidence level)

e Y= X as center line
e Y=xzx2SEP as UCL and LCL




NIR Daily Check Control Chart

Soybeans Protein Daily Check, IT 1241 12410350, Sample
20010461
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NIR Duplicates Differences Control
Chart

Soybeans Protein Duplicate Differences, IT 1229
553075, 2005
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Original NIR values vs. References
Control Chart

Corn Protein,Original NIR vs. References, 2005
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BT Microsoft Excel - soybeans service template
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Tolerance Setting for Method 2

ltem

Base calibration

Base Calibration Temp +
Stabilization

Original Calibration 2004

Base Calibration Temp +
Stabilization (Val 2004)

Validation 553075 (Crop
2004)

Validation 1241350 (Crop
2004)




Supporting Equipment Quality

Control Program




Equipment Quality Control

Cuality Contral

Uocumentation

Comments

Chart of Datevs. Error Percentage

Lab noteboaoks
Spreadshest

Monthly single point check
Yearly full scale check
Monthly printed chart
Cuaterly updated report

Thermometers (2)
Infrared
Mercury

95% and 99% CL of Schewhart contral chart

Percentage differences of IR from Mercury
Bailing \Water, room and refrigerator termperatures

Lab notebooks
spreadsheet

Monthly check
Monthly printed control chart
Cuaterly updated report

Divider (2)
Fotary
Boerner

95% and 99% CL of Schewhart contral chart

Percentage differences between known and measurement
1000 gram of corn seeds

spreadsheet
Lah noteboaks

Montly check
Monthly printed control chart
Cuaterly updated report

Seed counter (1)

4% and 94% CL of Schewhart control chart
Percentage differences between known and measurement
Corn and soyheans

Lab notebooks
spreadsheet

Single point weekly check (300 seeds)
early full scale check

Monthly printed control chart

Cuaterly updated report

Grain Test Weight
(kettle and GAC)

Chart Date vs. Test Weight Guart/Pint
Chart Datevs. Test Weight GAC 2000/2100
TW corrected= TV original+

(.25 (current maisture-15%)]

Lab notebooks
Spreadshest

Weekly check
Cluaterly printed chart
Cuaterly updated report

Water Test Weight

45% and 9%% CL of Schewhart control chart
(Percentage differences of knowin and measurement)

Cluart= 1094 38 gram water
Fint= 550 B8 gram water

Lah noteboaoks
spreadshest

Yearly check
‘fearly printed chart
‘fearly updated report




Equipment Charts
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Equipment Charts

Quart/Pint Test Weight Q/C - Corn, Sample 20040049
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Laboratory Climate




Climate

> Climate:
o Temperature
o Humidity
o Pressure
> Climate software capture data hourly.
» Data are download monthly.
» Documentation: spreadsheet.
> Chart:
nart of time vs. temperature.
nart of time vs. humidity.
nart of time vs. pressure.




Monthly Climate
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Laboratory Procedures
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Conclusion

> Control charts using fixed tolerances that
derived from SEP as described in AACC Method
39-00 are more appropriate than Shewhart
control charts: Fixed tolerances come from the
expected performance of NIRS instruments.

> Equipment quality control can improve
consistency of data generated by lab.

> Climate data provides basis to look at error
patterns.




Conclusion

SU-GQL satisfies some requirements stated in
SO 17025 : quality control, documentation,
aboratory facilities, and equipment.

> Lab data generated by ISU-GQL is prepared for
third party audit.




QUESTIONS ?




