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Table S1. Molecular structure, molecular weight, pKa and isoelectric point of amino acids.
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Figure S1. Ideal values of the parameters studied during the optimization of the OPA-amino acids’ derivatization condi-
tions.
Table S2. A: Design experiments and requirements used in the experimental design of LSE method.
Name Goal Lower Limit  Upper Limit Lower Upper Importance
PP Weight  Weight P
A: Chocolate weight maximize 500 1500 1 1 5
B: Centrifugation time minimize 5 30 1 1 3
C: Freezing time minimize 30 90 1 1 3
D: Ultrasonic time minimize 5 30 1 1 3
%Recovery Alanine maximize 55 100 1 1 4
%Recovery Histidine maximize 61 100 1 1 4
%Recovery Valine maximize 55 99 1 1 4
%Recovery Isoleucine maximize 50 99 1 1 3
%Recovery Leucine maximize 60 100 1 1 3
Table S2. B: Conducted experiments for the optimization of LSE method.
1st step: LSE — Experimental Design
Factor 1 Factor 2 Factor 3 Factor 4
Std  Run A: Chocolate weight B: Centrifugation time C: Freezing time D: Ultrasonic time
(mg) (min) (min) (min)

10 1 1500 5 30 30

11 2 500 30 30 30

7 3 500 30 90 5

12 4 1500 30 30 30

14 5 1500 5 90 30

1 6 500 5 30 5

7 500 5 30 30
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3 8 500 30 30 5
4 9 1500 30 30 5
2 10 1500 5 30 5
15 11 500 30 90 30
16 12 1500 30 90 30
6 13 1500 5 90 5
13 14 500 5 90 30
5 15 500 5 90 5
8 16 1500 30 90 5
Table S3. A: Design experiments and requirements used in the experimental design of SPE method.
Lower Upper Lower Upper
Name Goal Limit Lfrflit Weight wsight Importance
A:V (init.) diluent minimize 5 7 1 1 3
B: pH (init.) diluent is in range 1 5 1 1 3
C: V of sample on SPE maximize 1 3 1 1 3
D: elution V on SPE minimize 300 1500 1 1 3
% Recovery Alanine maximize 49 101 1 1 3
% Recovery Histidine maximize 48 99 1 1 3
% Recovery Valine maximize 47 101 1 1 3
% Recovery Isoleucine maximize 44 99 1 1 3
% Recovery Leucine maximize 60 99 1 1 3
Table S3. B: Conducted experiments for the optimization of SPE method.
2»d step: SPE — Experimental Design
Factor 1 Factor 2 Factor 3 Factor 4
Std Run A:Initial volume of B: pH (initial) of diluent C: Sample volume on SPE D: Elution volume on
diluent (mL) (mL) SPE (uL)
11 1 5 5 1 1500
3 2 5 5 1 300
7 3 5 5 3 300
6 4 15 1 3 300
12 5 15 5 1 1500
5 6 5 1 3 300
8 7 15 5 3 300
4 8 15 5 1 300
14 9 15 1 3 1500
16 10 15 5 3 1500
10 11 15 1 1 1500
15 12 5 5 3 1500
13 5 1 1 1500
1 14 5 1 1 300
13 15 5 1 3 1500
2 16 15 1 1 300
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Table S4. Intermediate precision.

%RSD
Standard C(added) (ug mL?) 1 day 24 day 3 day
0.02 091 1.68 1.75
Histidine 3.0 0.78 1.03 1.11
5.0 0.39 0.80 0.97
Average (n=9) 0.69 1.17 1.28
0.01 0.85 0.96 1.56
Alanine 1.0 0.29 0.73 0.93
2.0 0.33 0.41 0.91
Average (n=9) 0.49 0.70 1.13
0.01 0.71 0.83 1.35
Valine 5.0 0.59 0.80 1.10
8.0 0.51 0.64 0.97
Average (n=9) 0.60 0.76 1.14
0.01 1.25 1.56 1.70
Isoleucine 5.0 1.03 1.22 1.51
8.0 0.87 0.93 1.22
Average (n=9) 1.05 1.24 1.48
0.03 0.99 1.20 1.44
Leucine 10.0 0.93 1.23 1.76
15.0 0.76 1.05 1.30
Average (n=9) 0.89 1.16 1.50

Table S5. Conducted experiments with Plackett-Burman design for the evaluation of the robustness.

Design: 2**(7-4) design (Spreadsheetl)

Standard Buffer . Temperature Initial concentration of Injection volume
CenterPt concentration pH Buffer
Run (column) (°C) methanol (% v/v) (pL)
(mM)

4 1 20.00000 2.900000 24.00000 40.00000 19.00000
8 1 20.00000 2.900000 26.00000 40.00000 21.00000
3 1 18.00000 2.900000 24.00000 39.00000 21.00000
6 1 20.00000 2.700000 26.00000 39.00000 21.00000
2 1 20.00000 2.700000 24.00000 39.00000 19.00000

9(O) 0 19.00000 2.800000 25.00000 39.50000 20.00000

10 (C) 0 19.00000 2.800000 25.00000 39.50000 20.00000
1 1 18.00000 2.700000 24.00000 40.00000 21.00000
5 1 18.00000 2.700000 26.00000 40.00000 19.00000

11 (C) 0 19.00000 2.800000 25.00000 39.50000 20.00000
7 1 18.00000 2.900000 26.00000 39.00000 19.00000
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[A] _I-I.isl.ic.li.n.e - .R.ali.o. - (B) Alanine Ratio (€) valine Ratio
Jlsmsa {5} Injection 1406344 (5) Injection volume -470304 (3) Column temperature
volume
- 800757 (3) Column temperature 871784 (7) Dummy2 1952734 (4) %MeOH (initial)
216375 (7) Dummy2 9504786 (2) Buffer pH - 03696 (6) Dummy1
- 202302 (6) Dummy1 - 581416 (1) C (buffer) - 095708 (2) Buffer pH
- 089585 (4) %MeOH (initial) - 417838 (3) Column temperature - 081235 (7) Dummy2
o472 (2) Buffer pH 2285400 (4) %MeOH (initial) 0561317 (5) Injection volume
- 0BE207 (1) C (buffer) - 06587 (6) Dummy1 0185758 (1) C (buffer)
Standarized Effect Estimate (Absolute value) p=.05 Standarized Effect Estimate [Absolute value] p=.05 Standarized Effect Estimate [Absolute value) p=.05
_ Resolution Resolution Resolution
4108932 (3) Column temperature (4) %MeOH (initial) -2.m45 B406028 (7) Dummy2
318834 (4) %MeOH (initial) (2) Buffer pH .-?.mu - 51424 (5) Injection volume
1 -
315769 (7) Dummy2 ]-'-ssm (1) C (buffer) | -AB62 (4) %MeOH (initial)
2132868 (1) C (buffer) _1.5529-1& (6) Dummy1 | ACBTITI (1) € (buffer)
1886703 (5) Injection volume -827022 (7) Dummy2 | 352381 (3) Column temperature
An4d8T (6) Dummy1 2845669 [3) Column temperature | ~268079 (2) Buffer pH
0845253 (2) Buffer pH 184524 (5) Injection volume | - Z1G1B4 (6) Dummy1
Standarized Effect Estimate (Absolute value) p=.05 Standarized Effect Estimate (Absolute value) p=.05 Standarized Effect Estimate (Absolute value) p=.05
(D) Isoleucine Ratio (E) Leucine Ratio
- 569250 (3) Column temperature | - 359117 (3) Column temperature
4591987 (2) Buffer pH - 20924 (4) %MeOH (initial)
- 375541 (4) %:MeOH (initial) -185423 (6) Dummy1
-32188 (1) € (buffer) 238176 (5) Injection volume
- 292614 (7) Dummy2 -123641 (7) Dummy2
266267 (6) Dummy1 0168 (1) C (buffer)
2571234 (5) Injection volume 038762 (2) Buffer pH
Standarized Effect Estimate (Absolute value) p=.05 Standarized Effect Estimate (Absolute value) p=.05
Resolution Resolution
1.042967 (7) Dummy2 gra7m1z - (5) Injection volume
- 562441 (2) Buffer pH - 781715 (4) %MeOH (initial)
- 505153 (6) Dummy1 5500858 (7) Dummy2
3654445 (5) Injection volume - 525279 (2) Buffer pH
2888752 (1) C (buffer) 2660865 (1) C (buffer)
1218149 (4) %MeOH (initial) -2523 (3) Column temperature
0730889 (3) Column temperature - 02068 (6) Dummy1

Standarized Effect Estimate (Absolute value)

p=.05

Standarized Effect Estimate (Absolute value)

p=.05

Figure S2. Pareto charts for the robustness test of HPLC instrumental parameters (ratio & resolution) for A) Histidine, B)
Alanine, C) Valine, D) Isoleucine, E) Leucine.




