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Deter mination of 16 kinds of amino acidsin health foods by high performance
liquid chromatography with pre-column derivatization

SUN Jian, ZHANG Su, HU Qing, MAO Xiu-Hong, JI Shen"
(Shanghai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To establish a method for determination of 16 kinds of amino acids in health foods by
high performance liquid chromatography (HPLC) with pre-column derivatization. Methods By optimizing
pretreatment and analytical method of GB/T 5009.124-2003, samples were diluted or direct acid hydrolyzed in
headspace bottle, and the amino acids were determined by HPLC after pre-column derivatization with
0-Phthalaldehyde (OPA)/ 9-fluorenylmethyl chloroformate (FMOC). A Thermo ODS Hypersil column was used for
separation with sodium acetate buffer solution (containing triethylamine and THF) and sodium acetate buffer solution
(containing acetonitrile and methanol) as the mobile phase for gradient elution. Samples were detected by HPLC
under the detection wavelengths of 338 nm and 262 nm. Results  Sixteen kinds of amino acids presented good linear
relationships in the concentration range of 4~250 pg/mL. The recoveries spiked at the level of 10 ng/mL were ranged
in 85.8%~115.2% with RSDs of 0.1%~9.1% (n=6), and the limits of detection were 0.2~4.6 ng. Conclusion This
method is simple and sensitive, which can been used for the determination in practical sample.

KEY WORDS: health food; amino acid; protein; 0-Phthalaldehyde; 9-fluorenylmethyl chloroformate; pre-column

derivatization; high performance liquid chromatography

£&£mMA: (14DZ2294000, 14DZ1900302)
Fund: Supported by Science and Technology Commission of Shanghai Municipality Project (14DZ2294000, 14DZ1900302)
*BiES: , , , E-mail:

jishen2013@163.com
*Corresponding author: JI Shen, Chief Pharmacist, Ph.D Supervisor, Shanghai Institute for Food and Drug Control. No. 1500 Zhangheng Road,
Pudong New District, Shanghai 201203, China. E-mail: jishen2013@163.com



2716

jilll3

22 WK

221 RAIFME IR S

GB/T
5009.124-2003 2 , 250 pg/mL
> > , 100 25 10 4 pg/mL ,
222 HemaTd®
, (1)
bl (
bl Py )5 2 b
2 2)
(hydrophilic interaction liquid chromatography, HILIC) (
[3] ), s 6 mol/L 10 mL,
[2.3] [4-6] , 110 C ,
22h ) )
(8] | 40~50 T | 10 mL i .
(o-phthalaldehyde, OPA)?  9- ’ ’ ’
(9-fluorenylmethyl chloroformate, FMOC)! . ’ "y
(phenyl isothiocyanate, PITC)!'"  2.4- (2,4- 223 ARG )
. 1 : Thermo ODS Hypersil (200 mmx4.6
dinitrofluorobenzene, DNFB)! 6- -N-
i ) o mm, 5 um); A: ( 3 )7.00 g,
(6-aminoquinoly-N-hydroxysuccinimidy
12) 4000 mL , 0.8 mL, 24 mL,
carbamate, AQC)!
R 2% pH 7.20; B:
GB/T 5009.124-2003 , o
OPA/FMOC 6 ( )10.88 g, 800 mL , 2%
pH 7.20, 1400 mL, 1800 mL,
PA
’ © ’ 262 nm, 15 338 nm;
OPA- , ( ) FMOC , 35 °C 1
HPLC
xR1 BEEREH
Tablel Gradient elution program
2 MBRSHE (min) A(%) B(%) (mL/min)
21 XRS5 EHF 0 100 0 1
Agilent 1200 ( ); FD115 20 85 15 1
(BINDER ); R-205 45 36 64 |
(BUCHI )
( 45.1 0 100 1.5
, Merck ); OPA 55 0 100 1.5
FMOC( , )i 55.1 100 0 1
1 pL,
( , 1%0PA 0.5%FMOC
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Fig. 1 Chromatogram of 16 kinds of amino acids
1: , aspartic acid; 2: , glutamic acid; 3: , serine; 4: , histidine; 5: , glycine; 6: , threonine; 7:
, alanine; 8: , arginine; 9: , tyrosine; 10: , valine; 11: , methionine; 12: , phenylalanine; 13:
, isoleucine; 14: , leucine; 15: , lysine; 16: , proline
Fz2 HMSERE. EYEE. H%EMENR(n=6)
Table2 Linear ranges, recoveries, precisions and limits of detection (n=6)
(ng/mL)
(%)  RSD(%) (ng) (%) RSD(%) (ng)
4~250 0.99968 102.8 0.1 0.2 110.3 2.2 0.2
4~250 0.99965 105.3 0.3 99.5 0.7 0.4
4~250 0.99939 100.1 0.3 103.5 0.7 0.4
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(ng/mL)
(%) RSD(%) (ng) (%) RSD(%) (ng)
4~250 0.99928 87.3 2.1 2.2 89.2 0.1 1.6
4~250 0.99939 95.4 0.3 0.5 108.0 1.5 0.5
4~250 0.99942 100.1 0.8 0.7 106.8 0.2 0.8
4~250 0.99967 100.9 0.1 0.6 107.7 0.4 0.7
4~250 0.99899 101.9 0.1 1.4 103.9 1.9 1.5
4~250 0.99962 100.3 0.4 1.2 101.0 1.3 1.3
4~250 0.99967 99.5 0.5 0.5 105.3 0.7 0.6
4~250 0.99965 100.3 0.2 0.7 85.8 0.9 1.3
4~250 0.99963 100.2 0.7 0.8 101.4 0.5 0.8
4~250 0.99970 100.2 0.2 0.6 97.7 0.4 0.6
4~250 0.99972 100.3 0.1 0.6 107.6 0.5 0.6
4~250 0.99952 97.7 0.6 0.5 106.9 0.1 0.6
4~250 0.99978 95.9 9.1 4.6 115.2 4.7 2.9
33 SRRHERME ; OPA/FMOC
- 16 ,
, GB/T 5009.124-2003 s
11 16 , ' ' ’
( 3)
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Table3 Resultsof practical samples (11 GB/T 5009.124-2003 (s].
GB/T 5009.124-2003 Determination of amino acids in foods [S].
[2] , 5 , -
A 6.50 mg/mL 20 [J1. ,2011,29(9): 908-911.
B 5.89 mg/mL Wang YH, Shen KY, Li P, et al. Simultaneous determination of 20
underivatized amino acids by high performance liquid chromatography-
c 3.41 mg/mL evaporative light-scattering detection [J]. Chin J Chromatogr, 2011, 29(9):
D 3.30 mg/mL 908-911.
3 . R
E 4.48 mg/mL 3] ’ ’ ’
[91. , 2014, 30(4): 537-540.
F 4.44 mg/mL Li YZ, Nie Z, Wu SM, et al. Determination of branched chain amino acid
G 7.83 mg/mL in health foods by hydrophilic interaction chromatography-evaporative
8.03 mg/mL light scattering detection [J]. J Anal Sci, 2014, 30(4): 537-540.
[4] , ) , -
A 1.68 mg/mL 30 1. , 2013, 41(9): 1347-1352.
1.63 mg/mL Li PF, Tao BB, Zhang XD, et al. High-flux detection of 30 kinds amino
685 mg/g acids with isotope-labeled internal standard by LC-MS/MS [J]. Chin J
Anal Chem, 2013, 41(9): 1347-1352.
[51 , ) , -
4 zﬁ 'Q [J1. ,2015,33(3): 309-313.

GB/T 5009.124-2003

Zheng Z, Sun Q, Shi YW, et al. Direct quantitative analysis of amino acids

in fermented beverage of plant extract using high performance liquid
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[10]

[11]

chromatography-tandem mass spectrometry [J]. Chin J Chromatogr, 2015,
33(3): 309-313.

> > s - [J1.

,2016,39(2): 342-347.
Yang WC, Yang J, Duan JA, et al. Amino acid composition analysis and
evaluation in kadsura [J]. J Chin Med Mater, 2016, 39(2): 342-347.

s . [J].

,2012, 22(7): 1571-1575.
Bao GL, Wang Y. Study on amino acids level in spirulina and its
health-care functions [J]. Chin J Health Lab Technol, 2012, 22(7):
1571-1575.
5 s s 17
[J]. ,2016, 39(3): 579-581.
Ji XW, Gao WJ, Xiao YF, et al. Determination of 17 kinds of amino acid
content in Mongolian rabbits [J]. J Chin Med Mater, 2016, 39(3):
579-581.
, .OPA-FMOC HPLC
[I1. , 2016, 35(3):

5 >

353-356.
Fu D, Shen YH, Wan YF, et al. Determination of amino acids in mannatide
by online pre-column OPA-FMOC derivatization HPLC [J]. Chin J Anal
Lab, 2016, 35(3): 353-356.
> > s RP-HPLC 13
[J1. ,2013,43(14): 1995-1999.
Chen PH, Wang SF, Tian SS, et al. Determination of 13 amino acids in
Asini Corii Colla by RP-HPLC with precolumn derivatization [J]. Chin
Tradit Herbal Drugs, 2013, 43(14): 1995-1999.
.24 HPLC
[J]. ,2016,36(1): 171-175.
Huang LD, Xing YD, Wang LL, et al. Determination of taurine in health
food by RP-HPLC with pre-column derivatization [J]. Chin J Pharm Anal,

B 5 B

[12]

[13]

[14]

2016, 36(1):171-175.

17 [J1. ,2013, 31(3): 275-280.
Sun YC, Xu XZ, Xu YL, et al. Determination of 17 amino acids in fish
eggs by ultra performance liquid chromatography coupled with precloumn
derivatization [J]. Chin J Chromatogr, 2013, 31(3): 275-280.

s s , . [J1.

,2014, 50(3): 79-81.

Zhou H, Mao JF, Luo L, et al. Determination of tryptophane in
agro-products via microwave alkaline hydrolysis [J]. Food Ferment
Technol, 2014, 50(3): 79-81.

) , . ( )

(18AA) [J1.

871-874.
Li Y, Jin O, Zheng GG, et al. Determination of the content of cystine in

, 2014, 31(7):

compound amino acids injection(18AA) with performic acid oxidation by
amino acid analyzer [J]. Chin J Mod Appl Pharm, 2014, 31(7): 871-874.
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