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Amino Acids Separation Column for LC-MS

The world’s first specialty column for intact amino acid analysis via LC-MS

+  LC-MS analysis of amino acids Gyl

*  Amino Acid Analysis - No derivatization required e

*  Ability to separate isobaric amino acids such as W m
Leu and lle e

*  High-throughput (< 1 minute) analysis for selected L
amino acids No Derivatization A

*  5-10 minutes for protein amino acids analysis A E%

. oy . . ’ Arg

*  Pure spherical silica / 3um patrticles / unique

stationary phase designed for amino acid MMC

Separation of amino acids under 10 minutes using LC-MS/MS

Standard Amino acid mixture
100 nmol/mL

A: ACN / THF / 25 mM Ammonium formate / Formic
acid=9/75/16/0.3 (v/viviv)
Arg (Q1/Q3 175.1/70.1) B: ACN/ 100 mM Ammonium Formate

Lys (Q1/Q3 147.0/84.1) =201/80 (v/v)

His (Q1/Q3 156.1/1 10.1) Gradient Conditions:
(Cys)2 (Q1/Q3 241.0/151.95) 0%B (0-3 min)
Asn (Q1/Q3 133.1/74.05) 0-17%B (3-6.5 min)
Gly (Q1/Q3 75.8/30.1) 100%B (6.5-10 min)
Gln (Q1/Q3 147.1/84.1) 0.6 mL/min, 40 °C, 1 uL (0.1N HCI)
Ser (Q1/Q3 106.1/60.2) ESI, positive

Ala (Q1/Q3 90.1/44.1)
Thr (Q1/Q3 120.1/74.0)
Asp (Q1/Q3 134.1/73.95)

Pro (Q1/Q3 1 16.1/70.1)
Glu (Q1/Q3 148.1/84.1)
Val (Q1/Q3 1 18.1/72.05)
= Leu, lle (Q1/Q3 132.1/86.15)

Met (Q1/Q3 150.1/56.1)

\ Tyr(Q1/Q3182.1/136.25) Intrada Amino Acid 50x3 mm
Phe (Q1/Q3 166.1/120.1) " X
. ¥ LCMS-8040 (ESI, positive), Shimadzu Corp.

Trp (Q1/Q3 205.1/188.1)
LI L o O O R U U I

1 2 3 4 5 6 7 8 9 10 min

Imtakt has developed a novel column for the analysis of amino acids ~ « Separate free amino acids in mixtures
with LC-MS systems. The Intrada Amino Acid column achieves

high-throughput analysis without tedious pre- or post-labeling « Study protein amino acid composition
methods. Optimization of analytical run times and resolution is
accomplished by varying column dimensions. Separation of leucine * Isolate amino acid bio-markers

and isoleucine isomers, GABA isomers, and dipeptide analysis is
now possible without derivatization.
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LC-MS analysis for 55 amino acids in 10 minutes

+ New stationary phase designed specifically for optimal amino acid and dipeptide separation
*  No pre- or post-labeling methods required

+  High throughput analysis via LC-MS

+  Separation of isobaric amino acids on LC-MS systems is finally possible

55 Amino Acids (standard samples)

J\ arginine (m/z 175.1)

ornithine (m/z 133.1)
hydroxylysine (m/z 163.0)
lysine (m/z 147.0)
carnosine (m/z 227.1)

anserine (m/z 241.1)

b

a) 1-methylhistidine (m/z 170.1)
b) 3-methylhistidine
histidine (m/z 156.0)
2-aminoethanol (m/z 62.1)

cystathionine (m/z 223.1)

a) O-aminobutyric acid ( o-Abu)
b) B-aminobutyric acid ( 3-Abu)
c) P-aminoisobutyric acid ( B-Aiba) b ¢
d) y-aminobutyric acid (GABA, m/z 104.0)

5-aminolevulinic acid (m/z 132.0 )
cystine (m/z 241.0)

o-phosphoethanolamine (m/z 142.0)

5-aminovaleric acid (m/z 118.1)

glycylproline (m/z 173.1)
o-phosphoserine (m/z 186.0)
citrulline (m/z 176.1)

asparagine (m/z 133.0)

glycine (m/z 76.4)

glutamine (m/z 147.0)

serine (m/z 106.1)

a/b ¢ a)alanine (m/z 90.0)

b) sarcosine
‘ c) p-alanine

“&parﬁc acid (m/z 134.0)
threonine (m/z 120.1)

a) o-methylserine (m/z 120.1)
b) allo-threonine
c) homoserine

hydroxyproline (m/z 116.0)
proline (m/z 116.0)

taurine (m/z 126.0)

methionine sulfone (m/z 182.0)
glutamic acid (m/z 148.0)
a-aminoadipic acid (m/z 162.1)
theanine (m/z 175.1)

cysteine (m/z 122.0)

a /b i
a) norvaline
b) valine (m/z 118.0)
a-aminopimelic acid (m/z 162.1)
b

a) leucine (m/z 132.0)
b) isoleucine

allo-isoleucine (m/z 132.0)
norleucine (m/z 132.0)
methionine (m/z 150.0)
tyrosine (m/z 182.0)
phenylalanine (m/z 166.0)

tryptophan (m/z 205.0)
thioproline (m/z 134.0)
cysteic acid (m/z 170.0)

Intrada Amino Acid, 50 x 3 mm

A: ACN / THF / 25mM Ammonium formate / Formic acid =9/75/16/0.3
B: ACN / 100mM Ammonium formate = 20 / 80

Gradient Conditions:

0 %B (0-2.5min)

0-17 %B (2.5-6.5 min)

100 %B (6.5-10 min)

0.6 mL/min (6MPa), 35 °C , 5 pL (1ymol/mL)

ESI (SIM, positive)

0 25 5 75

1b min




Various column dimensions enhance scalability and flexibility

+ Mobile phase composition and gradient method can be optimized for sensitivity requirements

and run times.

+ Use of a shorter column allows for one minute analysis of non-isomer amino acids.

Example of simple elution method

" j\ Arg (m/z 175.1)

Intrada Amino

Acid, 50 x 3 mm

A: ACN / Formic acid =100 /0.1
B: 100mM Ammonium formate

1 Lys(m/z147.0)
His (m/z 156.0)

(Cys) 2 (m/z241.0)
Asn (m/z 133.0)

GIn (m/z 147.0)
Ser (m/z 106.1)

Gly (m/z76.4)

Asp (m/z 134.0)

Glu (m/z 148.0)
Thr (m/z 120.1)
Ala (m/z 90.4)

Val (m/z 1 18.0)
Tyr (m/z 182.0)

Pro (m/z1 16.0)
Met (m/z 150.0)

Leu, lle (m/z 132.0)

Trp (m/z 205.0)

Phe (m/z 166.0)
T

0 25 5 75

‘ 16 min

Separation of GABA (103Da) isomers

Gradient Conditions:

14 %B (0-3min)

14-100 %B (3-10 min)
14 %B (10-12 min)

0.6 mL/min, 35 °C, 5 uL
ESI, positive

Separation of Leucine (131Da) isomers

3-aminoisobutyric acid
O (beta-aminoisobutyric acid)

H2N o H2N OH
H3C OH Shis o
3-aminobutyric acid H2N
> Yl e \/\)J\OH
(beta-aminobutyric acid)
4-aminobutyric acid
9 (GABA

gamma-aminobutyric acid)

e~ o

NH 2
2-aminobutyric acid
(alpha-aminobutyric acid)

| [ ' [ [
0 25 5

Intrada Amino Acid, 100 x 3 mm
A: ACN / Formic acid = 100 /0.3
B: 100mM Ammonium formate

Gradient Conditions:
25-30 %B (0-12 min),
100 %B (12-15min)
0.4 mL/min (4MPa), 37 °C, 5 pL (0.1N HCI)
ESI (positive, m/z 104.1)

(0}
H3C
I OH
H3C NH2
H3¢ o L-leucine
H3C H3C 0
I o H3C \/\)J\
NH 2 I OH
allo-L-isoleucine NH2
L-isoleucine
Intrada Amino Acid, 150 x 3 mm
A: MeOH / Water / Formic acid =85 /15/0.3
B: ACN /100mM Ammonium formate = 20 / 80
Gradient Conditions:
12-13 %B (0-12 min)
100 %B (12-15 min)
0.4 mL/min (11 MPa)
35 °C, 5 L (0.1N HCI)
ESI (positive, m/z 132.0)
| | | |
5 7.5 10 12.5 min

Intrada Amino Acid columns separate amino acid isomers quickly by using an optimized column length, as in the
example of aminobutyric acid isomers (103Da) and leucine isomers (131Da) using 100-150mm length columns.




High-throughput analysis of standard

amino acids

One-minute analysis of related compounds

10 x 3 mm

} \_ Arg (m/z175.1)

Lys (m/z 147.0)

His (m/z 156.0)

(Cys) 2 (m/z241.0)

Asn (m/z 133.0)

Gly (m/z76.0)

GIn (m/z 147.0)

Ser (m/z 106.1)

Ala (m/z 90.0)

Thr (m/z120.1)
Pro (m/z1 16.0)
Glu (m/z 148.0)

Val (m/z118.2)
Leu, lle (m/z 132.0)

Asp (m/z 134.0)

Intrada Amino Acid, 10 x 3 mm
A: ACN / Formic acid = 100 /0.1
B: 100mM Ammonium formate

Gradient Conditions

Met (m/z 150.0) 27 %B (0-0.2 min),
100 %B (0.2-1.5 min)
Tyr (m/z 182.0) 0.4 mL/min (0.8MPa)
35°C
Phe (m/z 166.0) 1 pL (0.1N HCI)
ESI (SIM, positive)
Trp (m/z 205.0)
R R R
0 025 05 0.75 1 min
Dipeptide analysis
Intrada Amino Acid, 75 x 2 mm
o L-cystine A: ACN / Formic acid = 100/ 0.3
HOYI\/S\S/\‘)‘LOH B: 100mM Ammonium formate
© NH2 Gradient Conditions:
20-100 %B (0-10 min),
100 %B(10-12 min)
0.3 mL/min, 35 °C
Glu-Glu 2 L (0.02-0.32 g, 0.1N HCl)
HO~_o ESI, positive
o D\E\f L-anserine o H\)ok
© H 0 \/YN‘ OH
HO%” I HzN\/YN\)kOH o N
© —, [L-carnosine = No M
nse A His-Leu
N hay Ho
QA ¢
o
.M“__‘JL_J
J o0 00 ) 0000 ) 0000 ) 0000 0
0 25 5 75 10 min

Intrada Amino Acid is an excellent choice for the analysis
of polar dipeptides, which are notoriously difficult to retain
and separate in conventional HPLC.

Product Information

Column I.D.

3mm, 2mm, 1Tmm
0.5mm - 0.075mm

Column Length (depends on I.D.)

10mm, 20mm, 30mm
50mm, 75mm, 100mm
150mm, 250mm

Guard column system is not available for this product.
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Intrada Amino Acid, 10 x 2 mm
A: ACN / Formic acid = 100 /0.1
B: 100mM Ammonium formate

Gradient Conditions:

15-100 %B (0-0.8 min)

100 %B (0.8-1.0 min)

0.4 ml/min (1.6 MPa)

35°C, 1L (0.1N HCI) [o]

ES|, positive HzN/\/\HkOH
NH2
m/z 133.1 (240 nmol/mL) ornithine
)Ok o]
H2N N/\/\HkOH
n NH2
m/z 176.1 (170 nmol/mL) citrulline
CH2
|, o4 o
H3C—N
seN AL,
CH2
m/z 162.1 (300 pmol/mL) carnitine
9
S—OH
HaN "
m/z 126.1 (1.6 umol/mL) taurine
00 0000000000000 00 000000000000 000000000000
0 12 24 36 48 60 sec

Above: One minute ultra high-throughput analysis can
successfully be performed on a 10mm length column.

Intrada Amino Acid high-throughput columns provide
amazing speed, selectivity, and convenience. The next
generation amino acid analysis method for clinical amino
acid biomarkers, fermented materials, botanical amino
acids is here.

Column Recommendations

» The Intrada Amino Acid column should be used only
with LC-MS systems to achieve adequate peak identification.

» This product is not recommended for applications
involving UV or ELSD instruments.

» Detection sensitivity is highly dependent upon MS
instrument performance. LC-MS instruments should be
carefully chosen to yield adequately sensitive data.

= Analysis of longer chain peptides that require high ionic
strength mobile phases should use the Scherzo SS-C18
multi-mode ODS column.

+ Please refer to the instruction packet for sample
preparation procedures.

'Nimtaki

USA

TRO6AE-MJ09
Other Countries



