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Simultaneous Determination of 17 Underivatized Amino Acids in
Donkey-Hide Glue by Reversed-Phase High Performance Liquid
Chromatography-Evaporative Light-Scattering Detection
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Abstract An analytical method to determine 17 underivatized amino acids in donkey-hide glue
was established with reversed-phase high performance liquid chromatography HPLC coupled
with evaporative light-scattering detection ELSD . A Prevail™ C,, column was used with the
mobile phase of acetonitrile-0. 7% trifluoroacetic acid containing 5. 0 mmol/L heptafluorobutyric
acid. Under the condition of solvent gradient elution the temperature of drift tube was 115 C
and the gas flow rate was 2.5 L/min. The 17 amino acids were separated within 25 min. The
good linearities between the logarithm of peak area and logarithm of mass concentration of ami-
no acids were obtained in a range of mass concentrations from 0. 073 g/L to 2. 327 g/L. The re-
coveries of 17 amino acids were 93. 5% —104. 8% with the relative standard deviations RSDs
of 0.58% — 2. 88%. The lowest detection limits of amino acids were from 18.2 mg/L to 54.6
mg/L with 3 times the signal to noise ratio. This HPLC-ELSD method is rapid simple and accu-
rate. It can be used for the direct determination of 17 underivatized amino acids in donkey-hide
glue. It also serves as a good reference for the determination of amino acids in other fields
such as pharmaceutical analysis.
Key words reversed-phase high performance liquid chromatography RP-HPLC  evaporative
light-scattering detection ELSD  underivatized amino acid donkey-hide glue
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20 mL 5 mol/L 6 mol/L 7 mol/L
110 C 18 h 24 h
¢ 30 h 2.5 mL
0.45 pm
1 5 mol/L
HPLC - ELSD 18 h
7 mol/L 30 h
1
110 € 6 mol/L 24 h
1.1 1
Alltech 426 Table 1 Influence of different hydrolysis conditions on
2000 ES Alltech the determination results of the amino acids
ec w Total amino acids /%
BS 2108 ¢ HCl / mol/L 5 h RN oh
Sartorious 5 38.08 41.97 41.52
Ser His Gl 6 43.65 55.59 46.27
y 7 42.21 43.09 44.73
Thr Arg Ala Tyr
Met Pro Val 2.2
Phe Ile Leu 0. 7% 17
Lys Asp Glu 0. 7%
-VU. 0
Cys 99.0% Sigma
TFA Sigma
Fisher 98% Sigma
3.5 4.0 4.5 5.0 5.5 mmol/L
20050401 20050402 20050403
1.2
17 5.0 mmol/L
0.01 mol/L
2.327 /L 5.0 mmol/L
50 mg 17
6 mol/L 20 mL 110 C
24 h 2.5 mL 1.3
0.45 pum 25 min
1.3 17
Prevail ™ C,, 5 pm 250 mm x4.6 mm 23
i. d. A B 0.7%
5.0 mmol/L 0~5
min 0%A 8 min 15%A 25 min 35%
A 0.8 mL/min 115 C
2.5 L/min 35 C 10 WL
110 115 120 C
2 2.2 2.5 2.8 L/min
2.1 115 C
50 mg 2.5 L/min
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2.4 Table 2 Regression equations of 17 amino acids

Amino acid Regression equation r
Gly Y =1.3933X-3.9519 0.9998
10 pL 1 Ser Y =1.6321X +4.7050 0.9989
2 Asp Y =1.6230X +4.0937 0.9993
2389 Tyr 1.29 Asp Ala Ala Y =1.5526X +5.6248 0.9996
Thr Y =1.4381X +6.3353 0.9998
mV r ; Glu Y =1.8665X +3.8786 0.9999
r Cys Y =1.7843X +4.8975 0.999%4
80 - Lys Y =2.0621X - 3. 5869 0.9992
s His Y =1.8881X +5.2475 0.9997
ol b 7 1|o 1|4 ’|7 Arg Y =2.8094X +4.5782 0.9992
40 L E‘A'é ig i” !|2_|3ﬁ i I“I Pro Y =1.7532X +5.0588 0.9998
HS! M !]II “H l‘l H Val Y =1.3022X +5.2305 0.9993
S || R . S A

" AU ) L AR i ' ' '

o p— "] . / Tle Y =2.1170X +4.8535 0.9994
0 5 i0 i5 26 25 Leu Y =1.4092X +3.5393 0.9990
£/ min Phe Y =1.6063X +4.5387 0.9994

1 17 HPLC-ELSD
Fig.1 Chromatogram of mixed standards of
17 amino acids by HPLC-ELSD
1.Gly 2. Ser 3. Asp 4. Ala 5. Thr 6. Glu 7. Cys
8.Lys 9. His 10. Arg 11. Pro 12. Val 13. Met 14. Tyr
15.1le 16.Leu 17.Phe.
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2 HPLC-ELSD
Fig.2 Chromatogram of donkey-hide glue
solution by HPLC-ELSD

Peak identifications are the same as in Fig. 1.

2.5
17 2.327
1.745 1.164 0.582  0.073 g/L
Y g/L
X
2 3
18.2 mg/L  54.6 mg/L
18.2 mg/L
2.6
1.164 g/L 10 pL

0.2 min
RSD 0.17% ~1.63%

Y logarithm of peak area X logarithm of mass concentration.

5 10 wL
10 pL
RSD 0.77% ~2.58%
2.7
04812 24h
RSD 0.46% ~2.43%
24 h
25 mg
3
3 17 n=3

Table 3 Recoveries of 17 amino acids added = =3

Amino acid Added/mg Found/mg Recovery/% RSD/%

Gly 1.828 1.768 96.7 0.58
Ser 0.624 0.633 101.5 1.93
Asp 0.948 0.993 104.8 0.78
Ala 1.579 1.544 97.8 0.83
Thr 0.429 0.434 101.1 2.57
Glu 1.627 1.642 100.9 1.35
Cys 0.493 0.467 94.8 1.80
Lys 0.751 0.730 97.2 1.16
His 0.175 0.164 93.5 2.88
Arg 1.477 1.468 99.4 1.10
Pro 0.628 0.646 102.9 1.87
Val 0.614 0. 604 98.3 2.05
Met 0.445 0.451 101.4 1.21
Tyr 0.763 0.773 101.3 1.60
Ile 0.356 0.355 99.8 1.24
Leu 0.698 0.729 104. 4 1.72
Phe 0.688 0.711 103.3 1.55
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50 mg
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Table 4 Results of sample determination n =3

w Amino acid /%

Amino acid batch No. batch No. batch No.

20050401 20050402 20050403
Gly 6.99 7.11 6.53
Ser 2.47 2.63 2.33
Asp 3.92 3.88 3.75
Ala 6.11 6.23 6.02
Thr 1.71 1.69 1.63
Glu 6.51 6.63 6.52
Cys 1.83 1.97 1.86
Lys 2.89 2.79 2.72
His 0.64 0.76 0.51
Arg 5.83 5.99 5.61
Pro 2.51 2.69 2.38
Val 2.41 2.58 2.31
Met 1.77 1.92 1.66
Tyr 3.04 2.97 2.65
Ile 1.38 1.49 1.24
Leu 2.91 3.17 2.78
Phe 2.73 2.93 2.27
w Total amino acids /% 55.65 57.43 52.77

3
17 50%
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