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General features of HPLC detectors

fpe s Gradient elution
Target Sensitivity applicability

Absorbance Absorptive compound ng Good

Fluorescence Fluorescent compound pg Good

Refractive index All Hg None
Evaporative light . .

scattering Non-volatile compound Hg Good

Electrical conductivity Ionic compound ng Poor

Electrochemical Redox compound pg Poor
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UV detection B :

® Absorbance measurement
Correct determination could not be done due

Detection cell ) to lack of linearity at high concentration range
C: concentration
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A: Absorbance €: Molar Extinction coefficient C (concentration)
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PDA detector data (1)
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In addition to quantitative analysis as an UV-VIS detector,
qualitative analysis by UV spectrum can be performed.

Data analysis by changing a monitor wavelength can be

20 7 performed after the data acquisition.
10
0+ UV spectrum
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PDA detector data (2) e

Purity comparison of standard and real sample spectra can be performed
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Spectra comparison could suggest the existence of co-eluted
compounds in the real sample
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Pros and cons of absorbance detector ——— —

e The most popular detector with HPLC
e Stable and easy to handle

e Useful for organic compounds having UV absorbance in the
range of ultraviolet and visible (A= 190 to 800 nm)

e The sensitivity depends on the molar absorption coefficient of
the target compound

e Aromatic ring(s) and conjugated double bond(s) are important

e Difficult to detect sugar and low molecular acid having low
absorbance

e The PDA detector provides informative result including
qualitative data within a single analysis
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Fluorescence detection T

Mechanism of fluorescence detection

excitation wavelength
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Excited state

(Optical absorption)
Semi-excited state

hc/il

= he/a2
=> fluorescence

Ground state
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Pros and cons of fluorescence detector ——— —

e High sensitivity detection for fluorescent compound

e Highly selective detection using specific excitation and
emission wavelengths

e Limited number of detectable compounds
e Useful in combination with derivatization

e.d.

- Dyes, PAHs (polycyclic aromatic)
- Amino acids (OPA derivatization)
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Refractive index detection

Measurement of refractive index difference between
reference and sample

Incident angle

Reference
(Mobile Phase)

Cell

. Receiver
| Refractive angle

Sample
(Target compound + Mobile Phase)
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Pros and cons of refractive index detector —

e All compounds having different refractive indexes from that of
mobile phase can be detected

e Small sensitivity difference depending on target compounds
affords rough abundance proportion directly

e Poor detection selectivity
e Gradient elution cannot be employed

e.g.
- Saccharides
(UV absorption is too small to be detected with UV detector)
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Evaporative light scattering detection P ——

Measurement of light scattering caused by the target compound

Scattered light Detection

\ m Fine particle Calibration curve of
/ glucose on log-log graph
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Pros and cons of evaporative light ~
scattering detector —

® Measuring scattered light caused by the fine particles
remained after evaporating mobile phase

® Almost all nonvolatile compounds can be detected

® Poor selectivity

® Small sensitivity difference depending on target compounds
® Gradient elution method can be employed

® Nonvolatile buffers such as phosphate buffer and high boiling
point solvents such as DMSO or DMF cannot be employed

e.g.
- Saccharides
(UV absorption is too small to be detected with UV detector)

- Detergent
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Electrical conductivity detection e

Measurement of electrical conductivity difference
between target compound and mobile phase

Ultrapure water Light off | NaCl aqg. sol. Light on
Ions work as electron carriers

d
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Pros and cons of electrical >
conductivity detector =

® Ionic compounds can be detected selectively

@ Ions in aqueous solution can be detected with high sensitivity
® Non-ionic compounds cannot be detected

® This detector is necessary for ion chromatography

® [t is also employed in organic acid analysis systems (pH
buffering method)

e.g.

- Cation (Calcium ion, etc.)
- Anion, organic acid (Lactic acid, Acetic acid, Formic acid, etc.)
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Thank you for your attention.

The content of this video is based on the latest information available at the time of publication.

Third-party trademarks and trade names may be used in (hls pub\lca(lon to refer to either the entities or their products/services,
Whether or not they are used with trademark symbol "TM” or “®




