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Table 1 The self-degradation of various amino acids

aE® _ i &K gL
s 7 RIYRI®
G pH=5.0  pH=7.0  pH=9.5
Ser Al 2,3,5-= 7 bk 1002/1 004 51240 146848 35.36
A2 3,5-ZFE-2-(3-F AT A )% 1012/~ 76.17 126.45 67.11
A3 2,3-=F hutk 917/919 370.51 460.73 -
Ad 3,6-= W h-2-T hth 1083/1 083 38.83 62.13 -
A5 3,5-=F 2T Ak 1 086/1 082 121.76 119.51 -
A6 5- k2t @ otk 1098/1 090 26.85 - -
A7 2,5-= k3% A kukvk 1 166/~ 13.48 - -
A8 2- T K —6-(1-7 4 & )itk 1 098/~ - 12.59 -
Thr BI 2,3,5-= 7 hokvk 1002/1004  1532.10 43.95 27.19
B2 3,5-Z W E-2-(3-F AT )% 1012/~ 101.84 58.76 44.88
B3 3,6-=F k2T hwk 1083/1083  1863.06 91545 124.69
B4 2,5-=F bk 914/915 233.80 - -
B5 3,5-= 7 h-2-7& hkvk 1159/1 152 4578 - -
Phe cl PR 965/964 1012345 16201.60 21 169.13
c2 P S 1056/1051  30569.12 20931.80 120575
3 ¥ L8 1077/1 076 590.28 304.03  4755.11
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G pH=5.0 pH=7.0 pH=9.5
C4 T-TH-1,3,5-3R =W 1 069/~ 319.00 2 648.45 -
C5 3K kv 1225/1 225 66.90 20.85 -
Co6 [T ¥ B 1 158/1 152 77.30 - -
C7 KT R 1170/~ - 59.19 -
C8 1-& % &K -1H-#% 1187/~ - - 16.68

Cys D1 2-W R -5-T HkuEed 1008/1 015 1574.62 347.88 184.94
D2 3,5-= W Hk-1,2,4-ZFZ 3 RI% 1152/1 148 29245.12 17 065.76 712.59
D3 e 3F(3, 2-b]E % 1207/1 214 1 889.99 5329.87 1277.74
D4 2- TRy 5H[2,3-bE % 1412/~ 1472.65 817.73 185.37
D5 T —mum 922/925 4065.70 170.88 -
D6 2-9 K —1,3-Z AR 1001/~ 306.52 75.14 -
D7 — X TR 1167/~ 655.63 414.99 -
D8 4-F R -3 5-—mER 1 324/~ 4990.55 912.81 -
D9 1,3,5-="% 1 340/~ 3250.12 3 144.51 -
D10 1,2,5,6-m9%E 3R F bt 1407/~ 28 111.16 26 623.85 -
D11 1,2,3-=Z B 2% 3R "% 1537/~ 2530.24 317.33 -
D12 4,5-=F K2 kel 1 185/1 180 555.37 - -
D13 1,3,3a,4,7,7a—7 & -2-F £ 1 058/~ 123.86 - -
D14 2,3,5-= ¥ gy 1 087/~ 242.45 - -
D15 2 H vk el 806/808 41.63
D16 - k4T HkEe 973/~ 374.28
D17 wa-1,2-="E % 1 029/~ 311.33 - -
D18 MR T A R 1162/~ 268.62 - -
D19 3,4-= " JKvEwy 887/888 - 7.07 -
D20 5-W A 2Ky ¥ B 1307/~ - 315.83 -
D21 2,3- =V HE4-T K -1H-wtv% 1 100/~ - 193.77 -
D22 2-W k-3 4-—CT K -1H-wtv% 1173/~ - 94.38 -
D23 3,5-=CH-1,2,4-ZFLJ 3 RI% 1347/1 345 - 1973.93 -
D24 vE D —FLBT 974/961 - 266.27 -
D25 3- T By 1 085/~ - 843.32 -
D26 2—iE T Bhegmy 1273/~ - 120.36 -
D27 39 LRy i 1 087/1 105 - - 5523.00
D28 5-W A 2Ky ¥ B 1119/1118 - - 879.93
D29 2,4-= "9 FKvEwy 1357/~ - - 318.46
D30 2,5-= " kg 1381/~ - - 252.10
D31 BB 904/~ - - 127.90
D32 2- ¥ A A OR BBy 1192/~ - - 586.07
D33 2- Tt AR 1 .020/1 020 - 109.64 214.15
D34 2—(1-"F A iy 25 )k wk 1125/~ - 1953.51 1514.27
D35 1-(2—Em 3K )-1-7 BA 1187/1 188 - 292.11 1169.87
D36 o2, 3-b|E 1201/1 212 - 583.03 182.16
D37 2-F K 5 BRI 1243/~ - 183.06 398.62
D38 2,5-= PRk -3-T Bk 1284/~ - 544.79 604.13
D39 2- ek 3, 2-b]E % 1292/~ - 26747  1113.74
D40 1,2,5-=Z AR i 1378/~ - 712.44 333.97
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Fig.1 The mechanism of self-degradation of L-serine
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Fig.2 The mechanism of self-degradation

of L—threonine
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Fig.3 The mechanism of self-degradation of L-phenylalanine
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The Self-degradation of Several Amino Acids in Subcritical Water

Feng Liang'?, Yang Yan'?, Xie Yating'?, Liu Shuangshuang'?, Yu Ainong'?
('School of Chemistry & Environmental Engineering, Hubei Minzu University, Enshi 445000, Hubei
’Key Laboratory of Biological Resources Protection and Utilization of Hubei Province, Hubei Minzu University,
Enshi 445000, Hubei)

Abstract The volatile compounds formation mechanism from the self—degradation of several amino acids was studied in
suberitical water (SCW). The effect of pH on the self-degradation of several amino acids to generate volatile substances
was discussed. The results showed that glycine (Gly), L-alanine (Ala), L-arginine (Arg) and L-aspartic acid (Asp)
could not be degraded in SCW, which might be due to their simple structure and excellent thermal stability. In SCW
system, L—serine (Ser) and L-threonine (Thr) could be decarboxylated to generate the intermediate structure of aminoac-
etaldehyde, then various pyrazine compounds were generated, which included 2,3,5-trimethyl pyrazine, 3,5-dimethyl-2-
(3—methylbutyl) pyrazine, and 3,6-dimethyl-2—ethyl pyrazine. Benzaldehyde, phenylacetaldehyde, acetophenone, and 7-
ethyl-1,3,5—cycloheptatriene were the major self—degradation products of L-phenylalanine (Phe). The key intermediate
mercaptoacetaldehyde was formed from the self—degradation of L-cysteine (Cys), and thiophenes, thiazoles, and polysul-
fides were formed by the reaction of mercaptoacetaldehyde with various aldehydes. According to the formation of volatile
substances in each system, the possible volatile substances formation mechanism from various amino acids were proposed
in SCW.

Keywords amino acid; self-degradation; volatile compounds; subcritical water; mechanism



