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Abstract

Corona Charged Aerosol Detector (CAD) has become standard for many applications in a variety of industries. The Corona is a mass sensi-
tive universal detector for non-volatile and some semi-volatile analytes and response is independent of chemical structure, unlike absorbance,
fluorescence, or electrochemical detectors. CAD is an evaporative technique and is based on the charging of aerosol-borne analyte particles by
nitrogen gas and corona discharge, with subsequent measurement of the charged analyte particles by a high sensitivity electrometer.

The next-generation Corona ultra detector which supported super-high-speed liquid chromatography (UHPLC) in 2009 was developed. This

detector can effectively analyze a wide diversity of chemical structures and important classes of molecules.
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Tablel Corona CAD vs. Other Detection Methods.
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Figurel Schematic Diagram of Corona CAD.
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Table2 Broad Applicability.

High MW -

Albumin, Dextrin

Neutral, nonpolar -

Estradiol, Umbelliferone

Neutral, polar -

Glucose, Fructose, Lactose, Sucrose

Acidic - Propranolol, Nortriptyline, Amitriptyline, Caffeine
Zwitterionic - Homocysteine, Methionine, Glutathione
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Figure2 CAD Response among non-volatile analytes.
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Figure3 Sampling Rate.
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: Acetonitrile / 5 mM Ammonium Formate pH=3 (91:9)

Column HILIC, 1.7 pm 2.1 x 50 mm
Mobile Phase
Flow Rate 1 1.8 mL/min

Column Temperature: 40°C

Sample

Figure4
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: 0.5 ng glucose, sucrose, lactose (2pL injection)

Isocratic HILIC separation and CAD of simple carbohydrates.

Table3 Compatible Volatile Mobile Phase Constituents.

Additive/Buffer pKa Buffer Range
Trifluoroacetic Acid (TFA) 0.3
Formic Acid 3.75 2.8-4.8
Ammonium Formate 3.75 2.8-4.8
Acetic Acid 4.76 3.8-5.8
Ammonium Acetate 4.76 3.8-5.8
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Mobil phase: A)0.1% TFA
B)0.1% TFA in CH3CN

Gradient
min %A %B
0.00 100 0
5.00 100 0
20.00 60 40
23.00 60 40
23.01 100 0
30.00 100 0
Flow Rate :0.6ml/min
Column : Shiseido MG100 C18 4.6x250mm; Sum
Column Temp :25°C
INJ :10uL
100
pA
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5
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Figure5 Gradient reversed-phase separation and detection of amino acid with CAD (1ug each on column).
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Figure6 The Principle of Inverse Gradient.
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1.Second liquid branch with given tubing volume and delayed gradient profile(to compensate for column)
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2.Second liquid branch includes identical column
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Figure7 Two Ways of Instrumental Implementation of Inverse Compensation Gradient.

Column

Mobile phase A :.

Mobile phase B

Acclaim C18, 2.1 x 50 mm, 2.2 ym
0.1%TFA, Water
0.1%TFA, CHsCN

CAD=Filter : None . Neb

Column temp 40°C
Flow Rate 0.6 mL/min
Detector
Gradient
Time{min) %B
0.00 5
5.00 30
5.00 5
7.00 5

<

Temp

Inverse gradient

: 20°C

Gallocatechin
Epigallocatechin
Catechin
Caffeine

Epigallocatechin gallate

Gallocatechin gallate

Epicatechin gallate

e ol

Catechin gallte

Time(min) %B
0.00 95
5.00 70
5.00 95
7.00 95

pA

40.0
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2.00
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N[
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Figure8 Inverse gradient analysis of catechin.
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Figure9 The Influence of the Inverse Gradient on Detector Response - Calibration Curves.
(4 Epigallocatechin, IlGallocatechin, @Catechin gallte, X Gallocatechin gallate)
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Column : Acclaim Trinity P1, 3 pm 3.0 x 50 mm

Mobile Phase : A) 0.2 M Ammonium formate, pH 4.0
B) D.I H,O
C) CH;CN

Temperature  : 30 °C

Flow Rate : 0.8 mL/min

Inj. Volume : 10 uL

Corona ultra  : Filter = med, Neb Temp = 20°C

Gradient:

Gradient Inverse Gradient

min %A %B %C min %B %C

0.0 2 38 60 0 60 40

1.0 2 38 60 1.4 60 40

7.0 30 20 50 7.4 50 50

15.0 90 5 5 15.4 5 95

16.0 | 90 5 5 | 164 | 5 95
160 | 2 38 | 60 | 164 | 60 | 40
25.0 - -
A 2 &
" Hard Water B 3
10.0 . | A
© o (@)
= )
T .
17
BT
PR Soft Water
10.0 N " 4
3] I ] © &
= L | CZS’ %ﬂ o dr
| o A N_ 2
80.0
P& 100ppm Standard sample
50.0 K 5] +
Zg‘: ch, ; :tum CI\.‘:r
=4 o (@)
A
%o 50 10.0 15.0 20.0

min

Figure10 HPLC-CAD chromatograms of Anions and Cations (Mineral Waters).
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Column

Mobile Phase

Temperature
Flow Rate
Inj. Volume
Corona ultra

:C30, 5 um 4.6x150 mm
:A) Acetinitrile
B) Iso-propanol
C) Ammonium Acetate (0.1 M, pH5.0)
1 40°C
* 1.0 mL/min
:2uL
: Filter =medium ; Neb. Temp = 25 °C

Sample : Egg Lecithin — PL30S(5 mg/mL in iso-propanol)
Gradient
Time %A %B %C
(min)
-15 70 0 30
0 70 0 30
0.1 70 0 30
10 90 0 10
35 10 80 10
50 0 95
60 0 95
60 —

Triglycerides

—

Phospholipids

(—A—\

Degradants
N e
0 12 24 36 48 60

Minutes

Figure11l Analysis of Egg Lecithin.

-169 -



CHROMATOGRAPHY, Vol.32 No.3 (2011)

Column * Acclaim Trinity P1, 2.1 x 100 mm and guard

Mobile Phase: 81/19 acetonitrile / 10 mM ammonium formate, pH = 3.00
Flow Rate  : 0.3 mL/min

Temperature : 20 °C

Inj. Volume :5pL

CADultra * Neb temp. 10 °C

Sample : A) Brand A extracted sweetener

B) Steviol glycoside standards

18- . N o
HO™ © on

2 on 15§ e
4 D/CE\ & -
Stevioside Rebaudioside A
6
pA
B)
,L 3
-2 T T 1
0 10 20 30

min

Figure12 Analysis of the Steviol glucoside in the stevia sweetener.
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