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Ith the Increase popularity of energy supplements, there Is a need to monitor amino Several energy supplements were purchased and tested to quantify the amino I A N | U | G| S 5L
acid content in these products to ensure product safety. However, these products are acid content. Amino acid analysis derivatization was performed using 6- - ] B - oo e, Analysis of amino acids in food and supplements is critical to ensure product safety
controlled by varying regulatory agencies from country to country, each with different aminoquinolyl-N-hydroxysuccinimidyl carbamate (AQC), followed by HPLC/UHPLC el [ Sample 2 Powdered Drink Mix Supplement I and accuracy of the product’s label claim. While there are a range of amino acids, not
safety requirements [1,2]. While the medicinal properties of amino acids in separation of the derivatives with reversed-phase liquid chromatography. Results 2 ” 5 ; ‘E , ‘ ‘A,a all components may be separated under standard conditions. In this example, to
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supplements is unknown, the label claim of these supplements is assumed to be were compared to the label claim of the products, including two powdered drink . I A W S - | W I S | U S — '_fg_.gm?_J,\fl'r—f—‘—wlji facilitate method development, existing methodologies can be scaled and further
accurate. To quantify amino acids in these supplements, pre-column derivatization mix supplements and one amino acid supplement tablet. Any interfering peaks - 5 k - : i optimized to create a robust method for the analysis of a wide range of amino acids.
L ; - le 3 Powdered Drink Mi t . 3 |- . . . .

methods are often of value to minimize the interference of other components present were identified through mass spectrometry (MS) and adjustments were made to Z SPE ST er; T SRR & | | The results demonstrate the ability to quantify amino acid content in numerous energy
in the formulation that may impact quantitation. allow for quantitation of all amino acids in the supplements. i e If\ ‘/_’%” Y R supplements.
It is important to have sound methodologies for quantitating amino acids in supplement The samples were prepared as follows: e L e P o S e T wm wm @ ee | aw e

samples. The methodology showcased in this work allows for reliable quantitation of In this work, the method required column temperature adjustments for the food and

Sample 1 (Amino Acid Supplement Tablet) was crushed using a mortar and pestle Shonine 2, A A Sulammen Semmale 1 — 5 Chremmeiamaie

U GG 5 U0 SUTETA)L 2 I Sl BES R T (e i) il s ) G Bl el and diluted in 0.1N HCl in water. Sample #1 was then placed onto a shaker for feed standard to obtain optimal resolution of critical pairs along with identification and
tablets. 30 mins and centrifuged at 2000 rpm for 10 mins. The supernatant was separation of glutamic acid and citrulline using the Waters ACQUITY QDa™ Mass
subsequently collected in a clean centrifuge tube. é;in};f;ﬁiﬁig Detector. With these adjustments and adaptations, the method shows results that
Sample 2 Powdered | Sample 3 Powdered demonstrate the ability to quantify amino acid content in numerous energy
i i i i Drink Mix Drink Mix
Sample 2 (Powdered Drink Mix Supplement) and Sample 3 (Powdered Drink Mix S—— T ———— S S supplements.
O BJ ECTIVE Supplement) were both weighed up in 0.1N HCl in water. Each sample was stirred Sum Quantitated in Sample L =k 0.115
, o . _ , on a stir plate with a stir bar on medium speed for 30 minutes and then . Label Claim (g) 1.000 2.798 2./ 14
Using a pre-column derivatization HPLC methodology for amino acid analysis, to : . Difference between Label Claim vs. Results -4.46% -8.69% -6.55%
. . . . centrifuged at 2000 rpm for 10 mins. The supernatant for each was then
guantitatively measure amino acid content in energy supplements and compare to label _ _ _ _
claim collected in a clean centrifuge tube and diluted 1:10 in 0.1N HCI. ACQUITY Arc System
’ Sample results (g)
Sample 4 (Powdered Drink Mix Supplement) was prepared as described above for SR 2 Raan | Sl E Rt
sample 2 and 3 however, the supernatant was then collected in a clean Compound Sample 1 Supplement Tablet Supplement Supplement
] i ] Sum Quantitated in Sample 1.008 6.310 5.796
centrifuge tube and diluted 1:100 in 0.1N HCI. Label Claim (q) 1 000 5 758 = 714
Difference between Label Claim vs. Results -0.79% -5.04% -1.41%
M ETH O D(S) All of the samples were then derivatized using Waters standard derivatization . . -
. . . . Table 1. ACQUITY Arc and Arc HPLC Systems amino acid supplement sample for samples 1-3 for the quantitated AccQeTag, Arc, ACQUITY, and QDa are trademarks of Waters Technologies Corporation. Milli-Q
protocol. Individual amino acid content was only provided for sample 4. Based results vs. label claims .
All calibration standards were prepared from Waters Cell Culture Standard Kit (p/n: ' ' is a trademark of Merck KGAA.

on the results, the weight of total amino acids was calculated and
compared to the label claim.

186009300) and Waters Food and Feed Standard Kit (p/n: 186009299) using norvaline
(p/n: 186009301) as the internal standard and 0.1 N HCI as the diluent [3]. Beta

Alanine, Citrulline and Glutamic Acid standards were purchased from Millipore Sigma The total amino acid content for sample #1 was equal to 5000 mg per five (5) ] B Samole 4 Powdered Drink Mix Suool t ; | R E F E R E N C ES
(Beta Alanine p/n: PHR1349, L-Citrulline p/n: PHR3191, Glutamic Acid p/n: PHR1107). tablets. For samples #2 & #3, the total amino acid content was 5000 mg per e AR 7 PONGRIEE S T STppEmen i
The internal standard stock was prepared at 2500 uM in 0.1 N HCI. The final serving. For sample #4, the total amino acid content was 5000 mg per serving, oae E
concentration of the calibrants varied as the samples varied in amino acid content and which was also broken down into individual amino acid content in Table 2. oo : | 1. Miro Smriga, International Regulations on Amino Acid Use in
250 uM for norvaline (internal standard). - N | | | e g | =L Foods and Supplements and Recommendations to Control Their
Additional method modifications were required to optimize the scaled method [4]. Initial method f)Oﬂ(-thIOHS were us.ed to_ql_Jantlfy most amino aC|d5_, hovye.ver, - b\_ 1 [ | Safety Based on Purity and Quality, Journal of Nutrition.
co-elution of citrulline and glutamic acid in samples #2 & #3 was identified TR T ek ek wm e dw o ww e ww zw | awm | @e | zw 150:26025—2605S. 2020
LC Conditions: by mass spectrometry. Following mass spectrometry identification of ' - ’ '
€ syt glutamic acid and citrulline, quantitation was performed using a TUV Figure 3. Amino Acid Supplement Sample 4 Chromatogram. 2. Ashley Roberts, The Safety and Regulatory Process for Amino
. Arc™ HPLC System with 30 cm CHC with passive preheater detector. The chromatographic separation for quantitation is shown in Acids in Europe and the United States, Journal of Nutrition;
« ACQUITY™ Arc™ System with CH-A Column heater Figure 1. Subsequently, method conditions were altered to allow for 146(Suppl):26355-2642S, 2016.
Detection: quantitation of all the amino acids in two analyses. sl Gompound Sample Resis (@ 3. Amino Acid Standard Kits Care and Use Manual. Waters
e Arc HPLC -2489 UV Detector with 10 mm HPLC Analytical Flow Cell Sample 4 Powdered | | ' |
e ACQUITY Arc - 2489 UV Detector with low dispersion 10 mm UHPLC flow cell | T e e e RIS Compound Drink Mix Supplement n Weighed ST I R Care and Use Manual, 72000663EN.
\éVivelengAthiéff nmUIt 18 95 e a6 150 o - v > T e 4. Kimberly Martin, Kenneth D. Berthelette, Paula Hong.
olumn: AccQeTag™ Ultra , 2.5 um 4.6 X mm Column ] | , . %
Column temperature for Hydrolysate and Cell Culture: 43 °C Gradient Table —— S — L';u ;:i ;fz ?j; Instrument Considerations for Reliable Amino Acid Analysis
golurrlm temperature fZO(;‘ fgod and Feed: 50 °C :‘ « Sample 3 Powdered Mix Supplement Glutamic Acid and Citrulline | Using AccQeTag™ Ultra C,4 2.5 um Column. Waters
ample temperature: min ] : :
Injection volume: Initial 10.0 0.0 90.0 0.0 Initial : | | U Aosion Application Note, 720007678EN, 2022.
e 3 pL (Arc HPLC System) 0.36 10.0 0.0 90.0 0.0 11 S ——e N se— Total Sample Results (g)
19.67 9.0 80.0 11.0 0.0 7 | i o o -~ Sample 4 Powdered
e 2 |le— (ACQUH’Y Arc System) o Tan ealan e . 100 pmol tandard Glutamic Acid and Citrulline Compound DrinkFI)Vlix Supplement
Flow rate: 1.5 mL/min 2574 80 16.0 58.0 180 6 T 5.969
Mobile phase A: AccQeTag Ultra Eluent A 2705 7.8 00 709 213 6 Label Claim (g) 6.094
Mobile phase B: 90:10 (V/V) Water:AccQOTag Ultra 2820 4.0 00 36.3 59.7 6 Difference between Label Claim vs. Results 2.09% ™
Eluent B SO | A0 | O S | SeT | . . . o Table 2. ACQUITY Arc System amino acid supplement sample #4 for the quantitated results vs.
Mobile phase C: Milli-Q™ Water 30.38 10.0 0.0 90.0 0.0 6 Figure 1. Chromatograms for Amino Acid Supplement Samples #2 & 3 of Glutamic Acid and label claims
Mobile phase D: AccQeTag Ultra Eluent B 35.48 10.0 0.0 90.0 0.0 6 | Citrulline Quantitation using a TUV detector. '
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