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1. Introduction

As amino acids in foods are essential components of nutrition and taste, it is expected to
develop an easy and efficient analytical method. Amino acids are highly polar compounds,
so it needs their derivartization or addition of ion-pair reagent in mobile phase in order to
separate them by reversed phase mode. In the case of hydrophilic interaction
chromatography, it may be difficult to separate isomers or to analyze comprehensively.

In our previous study?, we developed a simultaneous analysis method of 20 amino acids by
LC-MS/MS with mix-mode column (ion exchange and normal phase), without derivartization.
In this study, we tried to increase the number of targeted amino acids (39 amino acids), and
detected them in various foods with high sensitivity.

2. Methods and Materials

Amino acid standard regents and food samples were purchased from the market. Standards
of 39 amino acids were optimi; on each pendent and MRM
transition.

As an LC-MS/MS system, HPLC was coupled to triple quadrupole mass spectrometer
(Nexera with LCMS-8050, Shimadzu Corporation, Kyoto, Japan). Sample was eluted with a
binary gradient system and LC-MS/MS with electrospray ionization was operated in multiple-
reaction-monitoring (MRM) mode.
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Figure 1 LCMS-8050 triple quadrupole mass spectrometer

3. Result
3-1. Method development

First, MRM method of 19 amino acids was optimized in order to increase the number of
analytical amino acids. As a result, all compounds were able to be detected high sensitively
with ESI. All amino acids except for methionine sulfone were detected in positive mode.
Methionine sulfone was detected in negative mode. Ultra Fast Polarity Switching of 5msec
enabled simultaneous analysis of the compounds in both positive and negative modes.

HPLC itil (N UHPLC sy )
Column: Intrada Amino Acid (3.0mml.D. x 50mm, 3um, Imtakt Corporation, Kyoto, Japan)
Mobile phase:

A: Acetonitrile / Formic acid = 100 / 0.1, B: 100mM Ammonium formate
Time program: B conc.14%(0-3 min) -100%(10min) - 14%(10.01-15min)
Flow rate: 0.6 mL/min Injection volume: 2 uL Column temperature: 40 Celsius
MS conditions (LCMS-8050)
lonization: ESI, Positive / Negative MRM mode
MRM transition are shown in Table 1.

Mix-mode column “Intrada Amino Acid” provides normal phase separation and ion

exchange.

chromatographically.
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Figure 2 Mass Chromatograms of 39 Amino acids
(concentration of each compound : 10nmol/mL)

The dilution series of these compounds were analyzed. Most of amino acids were detected

with good linearity (Table1) and repeatability (Table 2).

In the condition that amino acids were not derivartized and ion-pairing reagent
wasn't used for this analysis, 39 amino acids were retained and separated excellently by
controlling pH, salt concentration and acetonitrile ratio. Although alanine and sarcosine are
same molecule weight, the mix-mode column enabled these 2 amino acids to be

100 min

Table 1 Linearity of 39 amino acids
Tinearity Tinearity
| Range Coelficient | Range  Coeficient
(omol/mt) __(2) (omol/mt) __(r2)
Mo 20510-18510 001100 0.995 Theanine 7725058410 1500 0988
Phe 16610512010 001100 0.997 Aminoadipicacid 1619050820 0150 079
v 18210513600 005100 099 Taurine 1262054405 10500 09%
et 1501055610 005200 0996 Ornithine 1331057010 005100 0997
Lue,tle 132108615 001100 0995 Cysteine 122007605 5500 0996
val 1181057205 005100 0999 Hydroxyproline 1321058605 01500 0991
Glu 1431058410 00510 099 Sarcosine 899054385 005100 0999
Pro 1161057010 00150 0993 B 897057210 05500 0999
Asp 130207410 05500 0995 Citrulline 1761057005 005100 0993
The 120107400 0150 0892 2Amincbutyricacid 104105805 05500 099
Al 901054410 05500 0998 Cystathionine 230058805 0110 099
ser 1061056020 05500 0998 Aminoethanol 62004410 01500 0999
Gn u71058400 0051 0% Anserine 24070510910 01100 0.997
aly 76202990 5200 0997 Carnosine 22710511005 005100 0.995
Asn 1331057405 00520 0993 Hydronylysine 1629058215 01500 099
(cys2 2100515195 00520 039 Methylhistidine  169.90>124.15 00110 0999
His 1561011010 005200 0998  3-Aminoisobutyricacid 103808610 005500 0991
s 1471058410 0055 099 4-Aminobutyricacd (GABA) 104108705 005500 0995

Arg 1751057010
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Table 2 Repeatability of 39 amino acids oh I GABA
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Ser 10.67 5.29 Methionine sulfone 15.88 Figure 5 Mass Chromatograms of Wine (100 fold dilution with 0.1N HCI)

*@ 5nmol/mL : except for Gly 10nmol/mL Taurine 50nmol/mL

3-2. The analysis of 39 amino acids in food samples

Dried Bonito fish (Katsuobushi), pork and wine were analyzed by using this method.
Katsuobushi (extracted by hot water) and wine were diluted with 0.1N HCI. Pork was
delipidated with n-Hexane after a deproteinizing preparation with 5% sulfosalicylic acid.
These were filtered through a 0.2um filter and then analyzed. MRM chromatograms of each
food sample are shown in Figure 3,4,5. In the case of Katsuobushi, Histidine carnosine and
anserine which are typical substances in a migratory fish were detected with high intensity.
It is known that carnosine is contained in muscle and improves muscle function. Carnosine
also was plentifully detected in pork. On the other hand, for wine, abundant amino acids
detected were proline, glutamic acid, glutamine, arginine and GABA.
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Figure 3 Mass Chromalograms of Exlract of Kalsuobushl (500 fold dl\ulwon with 0 1N HCI)
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Figure 4 Mass Chromatograms of pork (10 fold dilution with 0.1N HCI)

Recovery rate was evaluated using analytical data of Katsuobushi and beer spiked with
standard amino acids (50nmol/mL). Both Katsuobushi and beer showed good recoveries
with almost 70~120% (Figure 6,7).

g§§‘IIIIIIIHIHIIHHHIHIHI i

e % -a B %% %

W% '»JQ, “, z ‘(- »,

,% ",

Figure 7 Recovery data (beer spiked with standard amino acids)

4. Conclusions

v 39 amino acids could be separated without derivatization by using a typical volatile mobile
phase suitable for LC/MS analysis and detected with high sensitivity.

v Ultra Fast Polarity Switching of 5Smsec enabled simultaneous analysis of the compounds
in both positive and negative modes

v The mix-mode column enabled isomers-separation completely.
v This method was able to be applied to the analysis of amino acids in various food
samples.
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