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How to Use Evaporative Light Scattering Detector Effectively
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Abstract

HPLC detectors are selected based on the specific properties of target compounds such as UV absorption, fluorescence and redox ability.
However, some compounds have no such specific properties and a refractive index detector has been commonly used in those cases. In recent
years, evaporative light scattering detector (ELSD) has been utilized for those compounds due to its wide range of applicability except for
volatile compounds. In this paper, we review the principle, feature and know-how of ELSD and also introduce some applications by ELSD.
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Figure5 Relations between particle diameter and scattering light distribution pattern.
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Figure6 Relations between particle diameter and scattering light intensity.
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Figure7 Comparison of isocratic and gradlent elution.

Column : Shim-pack VP-ODS (250 mmx4.6 mm i.d.)
Mobile Phase  : 1) Isocratic; MeOH/Chloroform=8/2 (v/v)
2) Gradient; A) MeOH, B) Chloroform
B. Conc. 25% (0 min)—50% (15.0 min)—25% (15.01-25.0 min)
Flow Rate : 1.0 mL/min

Column Temp. :40°C
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Figure8 Calibration curve by ELSD.
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Figure9 Effect of drift tube temperature on peak response.

Column : NH2P-50 (150 mmx4.6 mm i.d.)
Mobile Phase  : Acetonitrile/0.1%TFA=85/15 (v/v)
Flow Rate : 0.8 mL/min
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Figure10 Comparison of UV-VIS detector and ELSD.
Column : ODS
Mobile Phase  : A; 10 mmol/L Ammonium acetate buffer (pH
3.6), B; Acetnitrile Gradient condition
Flow Rate : 1.0 mL/min
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Figure1l Chromatogram of triglycerides.

Column
Mobile Phase

Flow Rate
Column Temp.
Detection
Drift Temp.
Nebulizer Gas :
Gas Pressure

: Shim-pack VP-ODS (250 mmx4.6 mm i.d.)
. A; Acetonitrile, B; Acetone

B. Conc. 50% (0 min)—70% (10-40 min)

: 1.0 mL/min

:30°C

: Shimadzu ELSD-LT I
:35°C

N

: 350 kPa
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1. Lauric acid
2. Myristic acid
3, Linoleic acid
4. Palmitic acid
5. Oleic acid
6. Stearic acid
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Figure12 Chromatogram of fatty acids.
Column : Shim-pack VP-ODS (150 mmx4.6 mm i.d.)
Mobile Phase  : Acetonitrile/Water=85/15 (v/v)
Flow Rate : 1.0 mL/min
Column Temp. :30°C
Detection : Shimadzu ELSD-LT Il

Drift Temp. :35C
Nebulizer Gas : N,
Gas Pressure : 350 kPa
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1107 o peaks
100‘; 1. Phosphatidic acid (PA) 6
| 2.Phosphatidylethanolamine (PE)
90/ 3. Phosphatidylinositol (PI)
| 4. Lysoohosphatidylethanolamine (LPE)
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0.0 5.0 100 15.0 20.0 250 30.0 min
Figure13 Chromatogram of phospholipids.
Column 1 YMC-Pack Diol-120-NP (250 mmx4.6 mm i.d.)
Mobile Phase  : A; i) Hexane, ii) Acetone/Acetic Acid/Triethylamine=1000/7.5/5 (v/v/v)
i) /ii)=7/93 (v/v), B; Methanol/Acetic Acid/Triethylamine=1000/7.5/5(v/vIv)
B. Conc. 0% (0 min)—15% (16.5 min)—50% (28.0 min)
—50% (32.0 min)—0% (35.0—46.0 min)
Flow Rate : 1.0 mL/min
Column Temp. :35C
Detection : Shimadzu ELSD-LT Il
Drift Temp. :40°C
Nebulizer Gas : N.
Gas Pressure : 350 kPa
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Figure14 Chromatogram of Glucosylceramide.

Column : Shim-pack XR-SIL (75 mmx3.0 mm i.d.)
Mobile Phase  : A; Chloroform, B; Methanol/Water=95/5 (v/v)
B. Conc. 1% (0 min)—25% (3 min)
—90% (4 min)—1% (5 min)—1% (8 min)
Flow Rate : 0.8 mL/min
Column Temp. :35°C
Detection : Shimadzu ELSD-LT Il

Drift Temp. :40°C
Nebulizer Gas : N,
Gas Pressure : 350 kPa
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v 3 M Peaks
45.0 - 1. Fructose
2. Glucose
40.0 - 1 3. Sucrose
4. Maltose
35.0 5. Isomaltose
6. Maltoriose
30.0 - 7. Maltotetoraose
4 8. Maltopentaose
25.0 1 2 9. Maltohexaose
10. Maltoheptaose
20.0 A 1 6
RIGEN
15.0 1 ‘
I
10.0 1 j | ‘ ||
50 - \ ‘ }j\ I | M J ﬂ
004 kJ'\#J U L_JLJLJK Ul ]
5.0 10.0 15.0 200 250 min
Figure15 Chromatogram of mono-oligosaccharides.
Column : Asahipak NH2P-50 (250 mm L.x4.6 mm i.d)
Mobile Phase  : A; Water, B; Acetnitrile
B. Conc. 80% (0 min)—40% (30 min)
Flow Rate : 1.0 mL/min
Column Temp. :40°C
Detection : Shimadzu ELSD-LT Il
Drift Temp. :40°C
Nebulizer Gas : N,
Gas Pressure : 350 kPa
HOth
1o, W Peaks
i 1. Erythritol 7
2. Xylitol s 6
801 3, Sorbitol
700 4. Mannitol 2
6(}5 5. Inositol 34
| 6. Maltitol ‘
7. Lactitol g*
4. 8. Palatinit / |
30/ !
| | | W
10] ' \
KR 50 75 100 125 150 T17.5 200 225 25.0 min
Figure16 Chromatogram of sugar alcohols.
Column : Unison UK-Amino (250 mmx4.6 mm i.d)
Mobile Phase  : A; Warer, B; Acetonitrile
B. Conc. 90% (0 min)—75%(25 min)—40% (25.01-30 min)
—90%(30.01-40 min)
Flow Rate : 1.0 mL/min
Column Temp. :40°C
Detection : Shimadzu ELSD-LT Il
Drift Temp. :40°C
Nebulizer Gas : N,
Gas Pressure : 350 kPa
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Figure17 Chromatogram of polyethyleneglycol 1000.
: Shim-pack XR-ODS (75 mmx3.0 mm i.d.)

B. Conc. 20% (0 min)—30% (5.00 min)—20% (5.0-70.0 min)

Flow Rate : 1.0 mL/min
Column Temp. :40°C
Detection : Shimadzu ELSD-LT 1l

Drift Temp. :40°C
Nebulizer Gas : N,
Gas Pressure : 350 kPa

mv
45 M Peaks
1. Bilobalide
40 2. Ginkgolide C
35 3. Ginkgolide A
4. Ginkgolide B
30]
251
204
1 |
E |3 | \
10] \| 2 I |
) AL U
O’ T T T T
0.0 5.0 10.0 15.0 20.0 min
Figure18 Chromatogram of terpenoids.
Column : Shim-pack FC-ODS (150 mmx4.6 mm i.d.)

Mobile Phase  : A ; Water, B ; Methanol

B. Conc. 20% (0 min)—45% (16 min)—80% (16.01-20 min)
—20% (20.01-30 min)

Flow Rate : 1.0 mL/min
Column Temp. :50°C
Detection : Shimadzu ELSD-LT

Drift Temp. :35°C
Nebulizer Gas : N,
Gas Pressure : 350 kPa
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Figure19 Chromatogram of Dimethylpolysiloxane. Anal. 2004 42. 484-490
Column : Presto FF-C18 (150 mmx4.6 mm i.d.) o ) - .
Mobile Phase  : A; 0.5% Formic acid/Acetonitrile=1/1 (V/v), [13] Megoulas, N. C.; Koupparis, M. A. A. Crit. Rev. Anal.
B; Tetrahydrofuran Chem. 2005, 35, 301-316.
B. Conc. 30% (0-4 min)—100% (5-9 min) [14] Lucena, R.; Cardenas, S.; Valcarcel, M. Anal. Bioanal
—30% (9.01-15 min) Chem. 2007, 388, 1663-1672.
Flow Rate + 0.5 mL/min [15] Kinoshita, T.; Maruyama, M. Shimadzu Review 2003, 60,
Column Temp. :40C 49-56
Detection : Shimadzu ELSD-LT Il s
Drift Temp. :40°C [16] Zarrin, F.; Bornhop, D. J.; Dovichi, N. J. Anal. Chem. 1987,
Nebulizer Gas : N, 59, 854-860.

Gas Pressure : 350 kPa
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