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Deter mination of 35 kinds of free amino acidsin 6 kinds of honeys
produced in Yunnan
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ABSTRACT: Objective To establish a method for detection of 35 kinds of free amino acids by amino acid analyzer.
Methods Honey was dissolved with water, and the quantitative detection was carried out by automatic amino acid
analyzer. Proline was detected by fluorescence detector at the wavelength of 440 nm while the other 34 kinds of
amino acid were detected at the wavelength of 570 nm. Results Honey contained rich free amino acid compositions,
and the composition and content of amino acids existed big differences. The main amino acid in honey was proline,
and the content of proline was 0.042978 g/100 g, accounting for 71.21% of the total content of amino acids. Linear
regression coefficients of 35 kinds of free amino acids were all above 0.99, and the recoveries were in the range of
92.4%~109.4%. Conclusion The method is rapid and accurate, which can be used for the determination of free
amino acids in honey.
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Fig. 1 Chromatogram of 35 kinds of amino acids standard
1 1.L-0- (P-Ser); 2. 2',3",5'- (Tau); 3.N- (PEA); 4. (Urea); 5. (Asp); 6. (Thr); 7.
(Ser); 8. (Glu); 9. (Sar); 10. a- (a-AAA); 11. (Gly); 12. (Ala); 13. (Val); 14. (Cys); 15.
(Met); 16. (Cysthi); 17. (le); 18. (Leu); 19. (Tyr); 20. (Phe); 21.5- (B-Ala); 22. -
(B-AiBA); 23.9- (7-ABA); 24. (ETA); 25.  (NH;); 26. (Hylys); 27. (Orn); 28. (Lys); 29.1-
(1-Mehis); 30. (His); 31.3- (3-Mehis)32. (Ans); 33. (Car); 34. (Arg); 35. (Pro)
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Tablel Regression equations, liner ranges, correlation coefficients and recoveries of 35 kinds of free amino acids (n=4)

(nmol/mL) ) (%)
1 L-0- (P-Ser) Y=5.65470e-005X - 0.453886 10~1000 0.999055 95.4
2 2'3',5'- (Tau) Y =5.21549¢-005 X - 1.04909 10~1000 0.999418 98.2
3 N- (PEA) Y =6.62540e-005 X - 2.17521 10~1000 0.998179 97.3
4 (Urea) Y=0.00138575 X - 91.9284 200~2000 0.999588 101.2
5 (Asp) Y =2.72979¢-005 X - 0.0843345 10~1000 0.999850 102.5
6 (Thr) Y =2.54983¢-005 X - 0.132665 10~1000 0.999952 101.1
7 (Ser) Y =2.50443¢-005 X - 0.0463180 10~1000 0.999918 96.4
8 (Glu) Y =2.62263¢-005 X - 0.864843 10~1000 0.999891 99.8
9 (Sar) Y =1.85629¢-005 X - 1.16997 10~1000 0.999825 99.1
10 a- (0-AAA) Y = 3.48054¢-005 X - 0.832159 10~1000 0.999572 98.0
11 (Gly) Y =2.54118¢-005 X + 0.303356 5~500 0.999812 97.5
12 (Ala) Y =2.54302¢-005 X - 0.802202 10~1000 0.999994 92.4
13 (Val) Y =2.51417¢-005 X - 0.506691 10~1000 0.999837 97.1
14 (Cys) Y =2.01673e-005 X + 0.538793 5~500 0.999185 98.5
15 (Met) Y =2.48380e-005 X + 1.31552 10~1000 0.999152 96.7
16 (Cysthi) Y =1.58113e-005 X + 3.14440 10~1000 0.996319 99.8
17 (lle) Y =2.34995¢-005 X + 4.63197 10~1000 0.995710 96.4
18 (Leu) Y =2.38378e-005 X + 2.65953 5~500 0.998034 97.3
19 (Tyr) Y =2.44276e-005 X + 2.77858 10~1000 0.997145 101.2
20 (Phe) Y =2.43829¢-005 X + 5.76203 10~1000 0.993555 103.2
21 S- (B-Ala) Y =3.84019¢-005 X + 6.43197 10~1000 0.999760 106.7
22 f- (B-AiBA) Y =3.99997¢-005 X + 7.35375 10~1000 0.999690 103.4
23 y- (y-ABA) Y =2.12734e-005 X + 6.26215 10~1000 0.999323 104.1
24 (ETA) Y =2.61506e-005 X + 6.08715 10~1000 0.998690 929
25 (NH3) Y =2.24948e-005 X - 3.75297 10~1000 0.990896 105.7
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26 (Hylys) Y = 3.84344¢-005 X - 14.0941 10~1000 0.999914 99.9
27 (Orn) Y =2.19194e-005 X - 1.11255 10~1000 0.999999 93.4
28 (Lys) Y =2.18280e-005 X - 0.135421 10~1000 0.999942 92.5
29 1- (1-Mehis) Y =2.42424e-005 X - 0.295960 10~1000 1 109.4
30 (His) Y =2.40370e-005 X + 0.328555 10~1000 0.999989 101.5
31 3- (3-Mehis) Y =2.38848e-005 X+ 0.110632 10~1000 0.999859 93.6
32 (Ans) Y =7.92663e-005 X - 2.33484 10~1000 0.995768 99.8
33 (Car) Y =5.50430e-005 X - 2.29590 10~1000 0.999842 99.1
34 (Arg) Y =2.53807e-005 X - 0.549476 10~1000 0.999979 98.2
35 (Pro) Y=0.000123654 X - 12.7170 10~1000 0.996361 97.9
2 (n=6)
Table2 Determination results of samples (n=6)
1 L-0O- (P-Ser) 0.000540 0.000314 0.00049 0.000224 0.000666 0.000202
2 2'3'.5'- (Tau) 0.001501 0.001313 0.001832 0.001812 0.001469 0.001237
3 N- (PEA) ND ND ND 0.000289 ND ND
4 (Urea) 0.002060 0.001765 0.008656 ND 0.001438 ND
5 (Asp) 0.000712 0.000492 0.002202 0.001714 0.000359 0.000453
6 (Thr) 0.000224 0.000362 0.000181 0.000201 0.000168 0.000273
7 (Ser) 0.000561 0.001122 0.000799 0.000684 0.000810 0.000674
8 (Glu) 0.000672 0.000857 0.000640 0.000341 0.000536 0.000700
9 (Sar) 0.000081 0.000073 0.000089 0.000102 0.00007 0.000091
10 a- (a-AAA) ND ND ND ND ND ND
11 (Gly) 0.000174 0.000132 0.000118 0.000104 0.000105 0.000146
12 (Ala) 0.000688 0.002090 0.000974 0.000658 0.001359 0.000997
13 (Val) ND ND ND ND ND ND
14 (Cys) ND ND ND ND ND ND
15 (Met) ND ND ND ND ND ND
16 (Cysthi) ND ND ND 0.000265 ND ND
17 (Ile) 0.000511 0.000472 0.000258 0.000459 0.000294 0.000788
18 (Leu) 0.000274 0.000147 0.000112 0.000221 0.000093 0.000640
19 (Tyr) 0.000579 0.000418 0.000278 0.000563 0.000337 0.001505
20 (Phe) 0.000733 0.000747 0.000518 0.000930 0.000836 0.003868
21 - (B-Ala) 0.001342 0.001611 0.001476 0.001871 0.001267 0.001393
22 - (B-AiBA) 0.000212 0.000059 0.000044 0.000110 0.000391 0.000308
23 y- (y-ABA) 0.000598 0.000356 0.000379 0.000398 0.000440 0.000510
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24 (ETA) 0.000353 ND ND 0.000017 0.000120 0.000063
25 (NH3) 0.000562 0.000275 0.000265 0.000333 0.000451 0.000500
26 (Hylys) ND ND ND ND ND ND
27 (Orn) 0.000299 0.000211 0.000234 ND 0.000154 0.000248
28 (Lys) 0.001916 0.002763 0.002146 0.001301 0.001507 0.002229
29 1- (1-Mehis) 0.000304 ND 0.00006 ND ND 0.000331
30 (His) 0.000601 0.000873 0.000647 0.000428 0.000304 0.001480
31 3- (3-Mehis) 0.000046 ND ND ND ND ND
32 (Ans) ND ND ND 0.00003 ND ND
33 (Car) ND ND ND ND ND ND
34 (Arg) 0.000638 0.000454 0.000586 0.000385 0.000206 0.001564
35 (Pro) 0.032915 0.051398 0.043561 0.048146 0.030749 0.051100
0.049096 0.068304 0.066545 0.061586 0.044129 0.071300
2/100 g; ND
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