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Single Determination; Single Column; External Standard Calibration
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Internal Standard Solution

a-Pinene o- R
Eucalyptol ¥ A% -
Camphor 7%

Menthol & I R B *%,__Zg_ 0.1 g o ﬂ }\ 2
Methyl salicylate KFELT fn W 7];?'_ z, %10 AT
mL & #g ¥ #30
Stock Standard Solution Mixed Intermediate Mixed Working Standard
)Gl Standard Solution Solutions
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HenfE, 810 B, #3 RF20mLE LY, * &
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Level 1 Level 2 Level 3 Level 4 Level 5

Marker
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Peak Area Ratio

a-Pinene 100 200 400 600 800 0

Eucalyptol 50 100 200 300 400

Camphor 100 200 400 600 800 B
Menthol 250 500 1000 1500 2000 Elﬁf’mal Standard Calibration
Methyl salicylate 250 500 1000 1500 2000 m

Naphthalene 200 200 200 200 200 % EEEEE

40000
20000

0
0 200 400 600 200 1000 [ )

*

Concentration (mg/L)
Calibration Check Standard ' l
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1. Restek Stabilwax-MS High a-Pinene Menthol

2. Agilent Technologies HP-5SMS Low
Naphthalene
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(High polarity column) (Low polarity column)
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Marker

S e ‘ Engel Ion 1 Ion 2 Ion 3
i e { e Cinnamaldehyde 131 132 103
1 .. i] T Citronellal 69 41 95
i: i i
" 1' Eugenol 164 149 103
_ - s -
. & ' ) Linalool 71 93 80
i : i ‘“‘_‘ 1.35 Linalyl acetate 93 80 121
j 1 L ; \ Thymol 135 150 91
v = SIM Parameters °
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Marker

Precursor ion Daughter ion
(m/z) (m/z) CE (eV)

Cinnamaldehyde 131 77 25

131 103 10
Citronellal 95 55 15

109 67 5
Eugenol 164 149 10

164 131 10
Linalool 121 93 5

121 77 20
Linalyl acetate 136 93 10

136 121 10

Thymol 135 91 15 ®
MRM Parameters 150 135 10 H
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GC-FID

QC parameter

Acceptance criteria

Correlation coefficient of calibration curve r2>0.995

Deviation of each calibration level Deviation £10 %

ICV standard Deviation £10 %

Method blank Peak area <5 % lowest cali std

RRT of sample peak Deviation * 0.5%

Duplicate samples RPD <10 %

Sample spike Recovery = 10 %

Calibration check standard Deviation £ 10 %

>50%

* 5 % of the assigned value H

Recovery of internal standard

LCS
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GC-MS or -MS/MS

QC parameter

Acceptance criteria

RSD of RT <2 %);
RSD of Signal responses <5 %

Control point standard solution

ICV standard Positive identification

Method blank Peak area <5 % control point

RT of sample peak Deviation * 2 % of control point

Duplicate samples Same qualitative results
Sample spike Positive identification

Calibration check standard Positive identification






Verification of Reference Materials

* Use certified reference materials (CRM) whenever possible

 When CRM is not available, two independent sources of reference
materials shall be used, they shall be verified against each other
within specified limits that are suitable for the intended application

* Examples of Acceptance Criteria:
» Deviation

» Replicate Injections
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Verification and Compliance of Equipment

* Calibration, performance check, maintenance and monitor-of the equipment

* Examples of Equipment Concerned:
» Balance;
» Autopipette;
» Volumetric Flask;
» GC-FID
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Method Performance Characteristics

Linearity Study = Range of calibration curve

Precision of Replicate Injections = Calibration check standard

Spike Recovery Study of Negative Sample & Method Detection Limit and
Limit of Quantitation

Repeatability Test = Replicate determinations of positive samples

Spike Recovery Study = Replicate determinations of negative samples spiked at
three different levels
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Method Performance Characteristics

* Interlaboratory Comparison Sample
 Estimation of Measurement Uncertainty

* Market Sample Surveillance

Solid and Valid Method
Validation

v
.
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