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ABSTRACT

In this study, a simple and rapid method for the simultaneous determination of the two
isomers of alanine, a-alanine and B-alanine was evaluated. B-alanine is popular
nutritional food supplement for improving athletic performance and building lean muscle
mass in younger adults, as well as physical performance in elderly adults. Using a
zwitterion stationary phase in hydrophilic interaction liquid chromatography (ZIC-
HILIC) the analysis for underivatized analytes was developed with HPLC-DAD and
HPLC-MS/MS systems. On HPLC-DAD the compounds were completely separated in
isocratic mode. The calibration curve was linear (R?>> 0.999) within the range 1-
30 pg/mL. High precision can be achieved with %RSD of 3.4 and 2.9% for a-alanine and
B-alanine respectively and they can be quantified at levels as low as 0.955 and
0.837 pg/mL for a-alanine and B-alanine, respectively. The developed method was
applied successfully for the analysis of -alanine in three food supplements. In addition,
we also carried out the experiments to evaluate the simultaneous separation of a-alanine
and B-alanine on the HPLC-MS/MS system. The ion fragmentation and collision energy
were key parameters to optimized. The HPLC-MS/MS method had good precision
(%RSD < 10%) and the correlation coefficient of calibration curve, R?, was greater than
0.995 in the concentration range of 0.05-2.0 pg/mL. This study showed that ZIC-HILIC
coupled with DAD or MS/MS is an effective, cheap and rapid technique to analyze

underivatized a-alanine and B-alanine, simultaneously in the food supplements.
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Tom tit:

Nghién ctru nay da phat trién thém mot tng dung méi ciia pha tinh ZIC-HILIC theo
co ché twong tac wa nudc nham muyc dich phan tach ddng phan vi tri a—alanin va B—
alanine. p—alanin 1a mot loai thuc pham chirc nang thuong duoc ding cho cac van dong
Vién, gitp ting co bap cho ngudi tré va kha ning van dong ddi voi nguoi gia. Ca hai
amino acid nay s& dugc phan tich tryuc tiép trén cot ZIC-HILIC két néi vai hai loai dau
do la UV va MS/MS. Trén h¢ HPLC-UV a—alanin va —alanin dugc phén tach hoan toan,
phuong phap c6 do lap (%RSD) twong tng la 3.4% va 2.9%, va gi¢i han dinh luong
(LOQ) 1 0.955 va 0.837 ug/mL. Khoang tuyén tinh dugc thiét lap cho o—alanin tir 0.9—
28.0 pg/mL véi hé sb tuong quan R? = 0.9995, cho B — alanin tir 0.8-24.8 pg/mL voi R?
=0.9992. Phuong phéap duoc ¢ng dung thanh cong trén nén 3 nén mau thuc pham chuc
nang. Thém vao d6, nhom nghién ctru cling danh gia sy phan tach dong thoi a—alanin va
B—alanin khi st dung cot ZIC-HILIC véi dau dd MS/MS. Céc théng sb khao sat vai hé
HPLC-MS/MS bao gdm phan manh ion va ning luong va dap. Do 6n dinh cua thiét bj,
duong chuan dat két qua dat tét véi %RSD < 10% va duong chuan c6 hé sb tuong quan
R? lan luot 14 0.9968 va 0.9953 cho a—alanin va p-alanin trong khoang nong do tir 0.05-
2.0 pug/mL. Nghién ciru nay cho thay sir dung cot ZIC-HILIC véi dau do DAD va MS/MS
la mot ¢ong cu hitu hiéu va don gian dé xac dinh truc tiép o—alanine, B—alanine trong

thuc pham chtc ning.
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