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Interpretation of Data: Basic Idea

The area under the peak is proportional to the amount of X 

which has passed the detector, and this area can be 

calculated automatically by the computer linked to the 

display.

If the solution of X was less concentrated, the area under the 

peak would be less - although the retention time will still be 

the same.
retention time

retention time

If you had two different substances in the 

mixture (X and Y), you could say nothing 

about their relative amounts.

1. Qualitative analysis

2. Quantitative analysis
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Qualitative Analysis: Identification of Target 

Compounds
sample containing ascorbic acid

ascorbic acid

sample spiked with ascorbic acid



Can’t Believe?
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Quantitative Analysis by 

Chromatography
mi = RFi∙Ai

• mi: quantity of compound i injected into the column

• RFi: Absolute response factor for compound i

• Ai: area of the eluting peak for compound i

Problem

• Difficult to know exact injected quantity of 

compound i (instrumental error, personal error, etc)

• RFi: depends on the compounds, instruments, and 

concentrations

• Recovery of a target compound during preliminary 

sample preparation processes is not ~100%



Quantification Calculation

• Percent

• External standard (ESD)

• Internal standard (ISD)

• Standard addition



Percent (%): Uncalibrated Procedure

Compound Integrated Area Area %

A 280 26.2

B 250 23.4

C 220 20.6

D 320 29.9

Total 1070 100

• Assumes that all compounds respond 

equally to the detector

• Area % is close to the relative amounts of 

each component



Reference Sample

mi = RFiAi

• mi: quantity of compound i injected into the column

• RFi: Absolute response factor for compound i

• Ai: area of the eluting peak for compound i

Problem

• Each sample does not respond equally to the 

detector

• Absolute response factor (RF)



RFi = mi/Ai

Unknown = RF*A

Percent (%): Reference

(25 mg per Each Compound)

Compound Integrated Area Area % RF

A 250 20.2 25/250=0.100

B 290 23.4 25/290=0.086

C 330 26.6 25/330=0.076

D 370 29.8 25/370=0.068

Total 1240 100



• Unknown = RF*A

• A larger peak does mean a larger amount

• RF is constant for all concentrations?

Percent (%): Unknown Sample

Compound Area RF Amount (mg)

A 140 0.100 140*0.100 = 14.0

B 360 0.086 360*0.086 =  31.0

C 230 0.076 230*0.076 = 17.5

D 420 0.068 420*0.068 = 28.6



External Standard Method

mref = RF∙Aref
• mref: known quantity of an analyte injected into the 

column

• RF: Absolute response factor of an analyte

• Aref: area of the eluting peak

Problem
• Difficult to know exact injected quantity of an analyte

(instrumental error, personal error, etc)

• RF: should be constant over the concentrations

msample = RF∙Asample



Calibration Curve Using Multiple 

External Standards

concentration of 

theobromine in the sample

concentration of caffeine

in the sample

external standards

• Caffeine

10, 25, 50, and 100 ppm

• Theobromine

10, 25, 50, and 100 ppm

can find concentration 

ranges with linear response
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Internal Standard

Conditions

• Why?: Quantity of samples vary (auto-injector), 

instrument is not stable (detector), etc. 

• Internal standard (ISD): a known amount of compound, 

different from analyte, that is added to the unknown 

sample.

• Must be pure and not present initially in the sample

• Its elution peak must be well resolved from the other 

compounds in the sample.

• Retention time should be close to that of target 

compound (physically similar, but should be different)

• Should be chemically inert to all compounds in a sample.

• Chemically/physically stable over the time



Internal Standard Method

mIS = RFISAIS
• mIS: known quantity of internal standard (IS) 

injected into the column

• RFIS: Absolute response factor of IS

• AIS: area of the eluting peak for IS

m1 = RF1A1
• m1: known quantity of an analyte 1 injected into the 

column

• RF1: Absolute response factor of an analyte 1

• AIS: area of the eluting peak for an analyte 1



• Regardless of the amount of sample injected, the ratio 

of mIS/m1 is same.

• Question: is RFIS/RF1 is always constant over the 

concentration?
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Internal Standard Method
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Internal Standard Method
A B C D E

Analyte (ppm)     5                      10                    40                    50                   100

ISD (ppm)         100                    100                 100                   100                   100

KIS/K1 198                     101                  24                     19                       9
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Internal Standard Method
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Matrix Addition

• Good for samples contain other than analyte which 

affects signals from analyte (matrix effect)

• Cocaine samples of same concentration in 

methanol and blood produce different intensities in 

mass spectrum

• Deuterated cocaine can be used as an internal 

standard (cocaine-d3)



Matrix Effect

(contains  lots of ions)

(pure)


