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6- -N- AQC UPLC
18 BEH C138 260 nm - - -
- 12 min 18
7 0.999 0.032 ~0.12 mg/L RSD 0.72% ~4.05%
18 90.2% ~103. 7%
6- -N-
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Abstract A rapid ultra-performance liquid chromatographic UPLC method was developed

for the separation and determination of 18 amino acids in soy sauce by using 6-aminoquinolyl-N-
hydroxyl-succinimidyl-carbamate AQC as pre-column derivatization reagent. The 18 amino
acids were separated within 12 min using a BEH C18 column ultraviolet UV detection at 260
nm ammonium acetate-acetic acid-acetonitrile-water and acetonitrile-acetic acid as the mobile
phases with combined gradient elution and gradient flow-rate. A linear relationship between the
UV absorbance and the concentration of each amino acid was obtained with the correlation
coefficient 7° above 0.999. The detection limits were ranged from 0. 032 mg/L to 0. 12 mg/L
for different amino acids and the overall relative standard deviations from 0.72% to 4.05%.
The recoveries of 18 analytes in a spiked soy sauce were from 90.2% to 103.7%. With simple
pretreatment of the samples and shorter analysis time the proposed method can be applied to
determine amino acids in soy sauce.
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LC-MS/MS ¢ 125.4 mg/L Ile 131.2 mg/L
LC Leu 135.1 mg/L Phe 173.4
mg/L Trp 204.2 mg/L
PITC ° ora " 4
FMOC-CI 6- -N-
AQC " 1.2
0.25 mL 5 mL
- 10: 90 v/v
LC 5 pL 35 wL
10 s 10 wL AccQ-Tag
IEC ™ -LC 10 s
3 1 min 55 C 30
AQC min
1 0.05 mL 10 mL
UPLC 18 2% - 90: 10 Vv/v
0.2 pm
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HoOHR Q. v/v. B 15 mmol/L - - -
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Fig. 1 Schematic diagram of AQC derivatization Table 1 Program of gradient elution
Time/ o A/ ¢ B/ Flow rate/
. . Curve
1 min % % mL/min
0.00 0.1 99.9 0.5 -
1.1 0.54 0.1 99.9 0.5 6
5.74 9.1 90.9 0.6 7
Acquity 7.74 21.2 78.8 0.6 6
PDA Waters DZG6050 8.04 59.6 40. 4 0.6 6
8.64 59.6 40.4 0.6 6
9.00 0.1 99.9 0.6 6
AccQ-Tag 9.50 0.1 99.9 0.5 6
AQC Waters 12.0 0.1 99.9 0.5 6
Mobile phases A acetonitrile-acetic acid 98:2 v/v B
ammonium acetate-acetonitrile-acetic acid-water 4.2:0.5:
0.3:95 v/v/v/v .
His 158.2 mg/L
Ser 124.0 mg/L Arg 162.0 mg/L
Gly 96.1 mg/L Asp 143.7 2.1
mg/L Glu 160.4 mg/L Thr 16
137.0 mg/L Ala 104.2 mg/L
Pro 248.7 mg/L Cys 72.7 mg/L
Lys 115.5 mg/L Tyr 184.8 2.1.1
mg/L Met 164.1 mg/L Val B
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Fig. 2 Chromatogram of a mixed solution of amino acid standards
2.2 0.032 ~0.12 mg/L 7.27 ~
18 24.9 mg/L
2 RSD 0.083% ~0.39% RSD 0.72% ~
2 4.05%
7 0. 999
2 18 r’ RSD
Table 2 Regression equations linear ranges correlation coefficients r’ detection limits and
repeatabilities RSD for determination of 18 amino acids
Amino acid Regression equation Linear range/ mg/L r? Detection limit/ mg/L RSD/% n =5
Ser A =10128C +120.93 0.79 -15.83 0.9999 0.068 0.23
Arg A =13491C +3622.6 0.62-12.4 0.9996 0.041 0.39
Gly A =7780.2C -134.09 0.81-16.2 1.0000 0.094 0.30
Asp A =18475C +2527.7 0.48 -9.60 0.9998 0.032 0.28
Glu A =9878C +1710.8 0.71 -14.37 0.9997 0.065 0.29
Thr A =8672.8C +1555.3 0.80 -16.03 0.9998 0.072 0.083
Ala A=11134C +1227 0.68 -13.70 0.9999 0.058 0.18
Pro A =14356C +1043.8 0.52 -10.42 0.9998 0.045 0.15
Cys A =10437C +1933.8 1.24 -24.87 0.9998 0.063 0.20
Lys A =16726C -1396.7 0.36 -7.26 0.9992 0.044 0.23
Tyr A =12211C-1025.1 0.58 - 11.55 0.9997 0.065 0.21
Met A =6807C -1090.3 0.92 -18.48 0.9991 0.12 0.22
Val A =8667.5C +2426.2 0.82 -16.41 0.9996 0.070 0.22
Ile A =11052C +1097.8 0.63 -12.54 0.9998 0.059 0.32
Leu A=9952.2C +1174.1 0.66 —13.12 0.9999 0.062 0.31
Phe A =9446.7C +1148.4 0.68 —13.51 0.9997 0.068 0.32
Trp A =7522.5C +864.94 0.88 -17.34 0.9997 0.086 0.16
His A =6043.5C +1845.4 1.02 -20.422 0.9998 0.098 0.088

A peak area C mass concentrations of the amino acid mg/L.
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Fig. 3 Mass concentrations of 18 amino acids in four soy sauce samples

5 Ding YS Mou S F. Chinese Journal of Chromatography
2004 22 3 210
6 CaiYQ LiuJ S Mou S F. Chinese Journal of Analytical

AQC UPLC Chemistry . 2005 33
18 4 475
12 min lh 7 Mariella Z Lorena G Franco Z et al. J Chromatogr B
2006 831 267
8 Wang HY Hu P Jiang J. Journal of Instrumental Analysis
Ser Gly Glu Asp Thr Ala Pro Lys Val . 2007 26 8 32
Ile Phe 9 Cohen S A Strydom D J. Anal Biochem 1988 174 1 1
10 Schwarz E L. Roberts W L. Pasquali M. Clin Chim Acta
2005 354 1/2 83
11 Wang J Shen L L Cao Y X et al. Journal of Laboratory
Medicine . 2005
20 5 424
12 Jambor A Molnar-Perl I. J Chromatogr A 2009 1216
Zhou Y Z. Jiangsu Condiment and Subsidiary Food . 3064
2008 25 3 30 13 Lourdes B Amparo A Rosaura F. J Chromatogr B 2006
Liu HT Zhang RJ Wu Y et al. Chinese Journal of 831 176
Biochemical Pharmaceutics . 14 Mo SM Liang LN Cai Y Q et al. Chinese Journal of
2007 28 4 233 Analysis Laboratory
Jiang W Wang J. Chinese Journal of Health Laboratory 2006 25 5 36
Technology . 2008 18 15 Ge DM Zong WW ZhuXM etal. China Brewing
2 280 . 2008 13 75
Huang X Kang X J Meng Y B. Journal of Laboratory Medi- 16 WuLM ZhouJH XueXF etal JFood Compos Anal

cine . 2009 24 2 157 2009 22 3 242





