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Abstract

Object: To establish free amino acid fingerprint of human serum. Method: The free amino acid of
serum from the healthy persons was determined by the L-8900 automatic amino acid analyzer,
and 15 major characteristic peaks of fingerprint were chosen as the common peak. Result: Free
amino acid fingerprint of 12 batches of human serum was established. Conclusion: The fingerprint
has preferably precision, repeatability and stability; it can be used as the theoretical basis of free
amino acid fingerprint database of human serum.
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1. 5I8

AR, AR EHRE MR R IR KT 5 Bk S TR % R, B KRB R,
S B B 1 ESUIER \AF A FE D 7 A S P, T SR R R R U T o R S W
BREBUE, DRI L S o B P Al B 2 O B SRS (AT, TR 24 B e B
IRASHSEFRR T F o DT S0 B A AR R (0 R AR U MR R B, A T i s s
BRI A BT B2 RO AR T SIS0 BRI S A e BERI BRI A BL
Z.

2. MM5EFHE
2.1 kiR

R B O E TR e TR, AL 1
2.2. EERFIRAE

T B /K% R (3 Hr 4H)
AR A AR (H o)

TR IR %%

AR B O L

L-8900 Hi74x H 32 F 1R 73 Al

Table 1. Sample list

=1 H&mE
Mg 5 ML FR A P MR PR E () LR BRI (i BRI
0220 3 22 R4F
0334 % 25 R4F
0265 5 30 R4F
0523 5 37 R1F
0664 7 28 R4F
0314 5 25 R4F
0522 % 29 R4F
0321 Z 32 R4F
0535 3 26 R4F
0466 3 32 R4F
0415 5 34 R4F
0333 4 31 R1F
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3. SRk
3.1 HAXRESAIE

BAEAET-—80°C K74V LYK 1% , 3000 % /min 5.0 10 min, B F3%5 W, 48 J5 15,000 #/min 25> 10 min,
W HY 500 pb b (1) 0 8% 5L /K 41K 500 pL T B0 iR S), BliEimdRg 4 LUER 2 min, 15,000
H/min 2.0 20 min, HUEEWA 0.45 um JEREL3E, & H EAL.
3.2. EikEY

SFTRER Li BB T et 14 (4.6 mm x 60 nm, 3 pm) (SR} 9B RR R B TR ), st PE e 2R
R, NGEIERI, S JE 0.45 mL/min, 0.35 mL/min, KIS BI5E 420 nm. 570 nm, 43S
FEREIR 57°C, G AT AR, AT AR R DN el =l S SISO AT IR FE A 135°C IR A Fr #E WA B 22 25 nmol/mL,
PR R ARV AR B 20 pl, (i ic SRR 120 Zrdh . IR (o il B L FE 1 R 2.

4, FFRHEE
4.1. £BIERTHE

TE 120 43 Py 2 B0 THI AR e i 1) 15 S T BHRRAE IS Ry S 06 . 3@ i 5 0t 1 Pt b, HL PR AR BE s (]
N 50.73 381K 10 510§ Leu IE1E NS LLIE(HE 2).

42. HEEER
B St TR 20 pL, JEZERERE 6 X, EOWME TR Sl G I e B2 R, AU 5
BRSO M ARLEE Y KT 0.980, R BHIZALES RS 2 B R 4T
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Figure 1. Standard chromatogram of amino acid
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Figure 2. Free amino acid chromatogram of human serum

2. A&z e SRR E K

Table 2. Common peak information

=2 HBEEER

Minutes

100

mv

5

1

2

10

11

12

13

14

15

IR AR
P-Ser
Tau
Asp
Thr
Ser
Glu
Gly
Ala
Val
Leu
Phe
Orn
Lys
His

Arg

LR BRI 6] (Min)
1.68
2.30
10.92
15.59
17.24

22.29
36.23
38.13
43.42
50.73
55.97
85.87
89.25
94.26

110.79




e %

43 RENEE

BEFEMAIRE )Y 4C, WE— A& AL 0. 1. 1.5, 2. 5. 10 h 73 jlilE, EMMEEHELUE
W eSCW R, RABUE TS, $RaUERE R EIR T 0.980, ALl i i 72 72 /N
FERSE [T o

44, EEN

[ — R S EURE 5 4%, 5 3.0 T FHRAE, 1K 3.2 ZERMIsE, 6 4 EEia S A v 45 1 £ i g 4 1 i
LI E G T B, FIARBLE T, Fear B i AL 2T 0,980, 1% 5 VRN B MERLAT
45. HmIgsEER

HURE 12 UK, 4 3.0 TR BRAE, K 3.2 M Raillse, 75 H 12 HURE S Bs S MR I, %o R fr - 5
o i) RS TR WL 3 12 4
5. &R

P EVE LR T R VAT I ST, A5 12 SRR U B SRR I, R 12 VR
WA RE R 0321 XtEL, SR FH R 2R S B L VAR B, 12 SRR R A0 B R R R U S
(I L IE] 3, MRAB AR I ARLAM R R, SR NE 5.

Table 3. Retention time of common peak in chromatogram of free amino acid fingerprints of 12 batches of samples
= 3. 12 it NI R AR IR G T E AR E )

bt

it 2 0220 0334 0265 0523 0664 0314 0522 0321 0535 0466 0415 0333

1-P-Ser 1.681 1.663 1.686 1.685 1.691 1.692 1.682 1.691 1.691 1.686 1.685 1.690

2-Tau 2.306 2.264 2.306 2.305 2.300 2.306 2.302 2.310 2.311 2.306 2.299 2.300
3-Asp 10915 10.750 10.924 10911 10912 10912 10.909 10915 10915 10.924 10.922 10.920
4-Thr 15558 15.328 15581 15,568 15.564 15.566 15.574 15570 15.567 15567 15.571 15.575
5-Ser 17.214 16.956 17.217 17.217 17.209 17.217 17.215 17.245 17.213 17.243 17.220 17.189
6-Glu 22257 21.931 22270 22245 22256  22.277 22270 22271 22277 22271 22260 22.250
7-Gly 36.459 35912 36.480 36.469 36.469 36.450 36.452 36.475 36.463 36.364 36.470 36.464
8-Ala 38.156 37.565 38.131 38.179 38.140 38.142 38.144 38.130 38.154 38.137 38.160 38.150
9-Val 43.453 42.804 43.469 43.457 43.441 43461 43.474 43456 43.442 43464 43.469 43.450

10-Leu 50.793 50.093 50.787 50.892 50.779 50.802 50.811 50.766 50.791 50.788 50.752  50.765
11-Phe 55999 55358 55.998 56.220 56.187 56.024 56.131 56.122 56.002 55.999 56.000 55.999
12-Orn 85891 83.831 85.891 85896 85.923 85932 85.886 85891 85.933 85.893 85.923 85.894
13-Lys 89.280 87.948 89.289 89.285 89.335 89.285 89.285 89.455 89.153 89.285 89.288 89.285
14-His 94302 92.867 94.398 94298 94.119 94.649 94.381 94.298 94.248 94.298 94.282 94.301

15-Arg 110.109 108.557 110.320 110.222 110.333 110.799 110.163 110.802 110.186 110.799 110.254 110.324
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Figure 3. Fingerprint matching chromatogram of free amino acid
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Table 4. The area of common peak in chromatogram of free amino acid fingerprints of 12 batches of samples

F4. RYEAME R S AN EIEE XL BIEMIEER

G

ET

0220 0334 0265 0523 0664 0314 0522 0321 0535 0466 0415 0333

1-P-Ser

2-Tau

12-Orn
13-Lys
14-His

15-Arg

269,169 268,985 279,784 269,123 294,576 234,914 222,485 295448 269,375 291,233 239,274 305,224

995,821 1,179,188 1,084,674 934,745 832,048 1,306,284 1,148,534 1,449,685 836,645 1,465,835 786,343 1,265,374
283,067 409,815 386,546 285,464 482,656 385,675 197,346 389,064 401,342 332,475 421,947 411,650

877,768 1,375,751 927,346 1,023,863 902,733 1,234,756 923,745 1,108,443 889,342 1,034,852 993,052 1,281,319
1,067,894 1,581,776 1,325,367 1,123,547 1,593,742 1,137,422 1,537,465 1,293,745 1,145,353 1,342,546 1,501,242 1,385,139
3,102,892 2,895,477 2,894,783 3,294,785 2,239,485 2,957,675 3,892,873 3,089,844 2,904,755 3,856,535 2,947,535 2,780,328
2,115,717 257,315 2,846,547 2,689,645 2,836,463 3,164,345 3,013,457 3,369,656 2,998,976 2,974,546 2,256,763 2,387,483
3,190,835 4,335,535 3,564,675 3,274,534 4,134,325 3,476,476 4,135,674 3,862,842 3,746,546 2,536,776 2,047,658 3,653,365
1,503,122 3,196,548 2,543,564 1,634,647 2,532,567 3,143,546 2,654,568 1,974,645 3,564,645 3,097,587 1,547,655 3,020,309
735,430 1,629,693 2,846,463 857,367 1,023,847 1,348,576 2,018,237 1,837,455 1,867,744 1,637,856 834,976 1,590,614
708,162 866,380 797,437 856,757 896,468 908,647 757,438 686,898 908,974 989,674 795,470 767,836

1,307,541 1,806,771 1,867,363 1,263,863 1,908,327 1,342,363 1,346,473 1,634,433 1,583,643 1,286,735 1,793,743 1,717,799
1,511,604 2,174,960 1,673,584 1,973,643 1,458,354 2,018,734 1,826,343 1,638,463 1,923,642 1,453,846 2,017,863 2,152,814
394,302 532,827 402,742 397,826 428,352 523,438 521,437 486,534 390,476 586,343 481,634 408,848

866,002 921,935 897,342 972,634 1,110,276 1,087,342 902,784 895,284 1,209,384 1,247,837 862,534 1,053,302
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Table 5. Similarity comparison of free amino acid fingerprints of 12 batches of samples
5. 12tH il s S AR IR U ENE R IVE LR

FERE S LR HBLE (e A1 AR 52)
1 0220 0.9723
2 0334 0.9623
3 0265 0.9468
4 0523 0.9324
5 0664 0.9567
6 0314 0.9512
7 0522 0.9711
8 0321 1.0000
9 0535 0.9123
10 0466 0.9032
11 0415 0.9612
12 0333 0.9521

FBVE TG BL 8 BREGONZBIR, 1. 2. 7. 11 SHE S B R IERR B SR MU BT, AL
K7F 0.960.

NS EIERR A BT, R 6.
6. Wit

2R3 FE NP 3 R R R SRR 5 B R R A, B 2 W LI 18 RIS TR, SR R
P A BT S 2R 00 5 AL PP 3 S AR R M R, T 1)K (120 mii), AT SRR IR o £,
BRAL R IR (R IE ARG I 20 FEIERRAS, BT AR S BRI A B S M, X Lo TR R S W 12
20 FiE AL TR EIE R INAT A, FOR I BHMARIE IR B\ £ K BE IS RIS = 1, HhRR
HEIRH 2 SRR PR (1 (0 BSY . IXSEEHERR I T AL RIE F A S IR, 8 MAERR SR . BRI,
FUERRACH S AR BRI RPIR S B R R, BRI 55 2 SO %l 2 J0 T S B0E . iR
HEHONTRBPIRES, PR R A SR R, R AR LI R IR 4
LB . WA R T A B B B A R 4, IR B4 Bk R A A S 7 R £ AR
R A o 988 P e A KA1 0 T R 1 99 75 A B 0 SR, R R U R 2 ek RO T
AR 2B LR AL SR SRR A FE OB [1] A R R T A AR ), XA Tl — B WA
UESE. AACSCIIBR 04 B2 W1, ) L-8900 S MR 43 T (St 7 fty A I e 88 S S M 6 PRl Wl A 5 A R 6
FE. R MERIR . ARIEACCIO AT S, BARTT DLW B AL R R 0 FE SO, (E TR
BB, A DE B A 7 SR A SRR R . AR R BRI, A B S S
JEAT BB I i L RE I REA, TR R IEIRIGEH T, G MBI B G 00T, M A
MURRRNZZ 5, A BEt S0 I e B A R IR 1) T R R R M
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Table 6. The quantitative results of free amino acid fingerprints of 12 batches of samples (Unit: umol/L)
7 6. 2 ft \IEREBEEE D INEER (AL pmol/L)

\A\ﬁ— H

- 0220 0334 0265 0523 0664 0314 0522 0321 0535 0466 0415 0333 Xts
R

L)

1-P-Ser 20.96 2095 21.79 2096 2294 1830 17.33 23.01 2098 22.68 18.63 23.77 21.03+2.03

2-Tau 62.86 74.43 6847 59.00 5252 8245 7250 9151 5281 9253 49.64 79.87 69.88+14.89
3-Asp 1550 2244 2116 15,63 26.43 21.12 1081 21.30 21.98 1820 23.10 2254 20.02+4.25
4-Thr 40.84 64.01 4315 4764 4200 5745 4298 5157 4138 48.15 46.20 59.61 48.75+7.80
5-Ser 4328 6411 5371 4554 6459 46.10 6231 5243 46.42 5441 6084 56.14 54.16+7.65

6-Glu 17298 161.42 161.38 183.68 124.85 164.88 217.02 17225 161.93 21499 164.32 155.00 171.22 +25.14
7-Gly 101.48 1234 136.53 129.01 136.05 151.78 14454 161.62 143.84 142.67 108.24 11451 123.55+39.30
8-Ala 212.71 289.02 237.63 218.29 275.61 231.75 275.70 257.51 249.76 169.11 136.50 243.55 233.10 *44.53
9-Val 67.09 142.68 11353 72.96 113.04 140.31 11849 88.14 159.11 138.26 69.08 134.81 113.13+31.84
10-Leu 33.83 7497 13094 39.44 4710 62.04 9284 8453 8592 7534 3841 7317 69.88+27.95
11-Phe 3406 4166 3835 41.20 4311 4370 3642 3303 4371 4759 3825 3692 39.83+4.38

12-Om 5470 7558 7812 5287 79.83 56.16 56.33 6837 66.25 5383 75.04 7186 65.74+10.40
13-Lys 68.68 98.82 76.04 89.67 66.26 91.72 8298 7444 8740 66.05 91.68 97.81 82.63+11.97
14-His 16.16 21.83 16,50 16.30 17.55 2145 2137 1994 16.00 24.03 19.73 16.75 18.97*+2.76

15-Arg 4342 46.23 4499 4877 55.67 5452 4527 4489 60.64 6257 4325 5281 50.25+6.80

HE&mE
T 43T AT 78 Aty 2012 450 2 AR B i 3t Al 45 7% 101 H (2012ACZ02)
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