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Abstract: A method of capillary electrophoresis with indirect ultraviolet ( UV) detection was developed

for the separation and determination of nine amino acids such as lysine tryptophan glutamic acid

etc. The effects of sodium dihydrogen phosphates concentration pH of buffer and sample injection
type and time on the reproducibility and efficiency were investigated. The optimum injection time was
5 s at 5 kPa. The optimum electrophoretic conditions were as follow: 10 mmol/L sodium dihydrogen
phosphates ( pH 10.2) containing 0. 5 mmol/L cetrimonium bromide 20 mmol/L nicotinic acid and
10%( v/v) methanol as running buffer applied voltage of —15 kV detection wavelength of 220 nm.
The base line separation of the nine amino acids was achieved successfully within 11 min. The lowest
detection limit was 0.3 mg/L. All of the nine analytes showed good linearities within 1.0 - 1 000
mg/L. The relative standard deviations of migration time and peak area were 0.64%-5.83% The re—
coveries of the eight amino acids spiked in a real sample were between 60.00% and 118.37% The
method was applied in the determination of the amino acids in honey samples from different nectar
plants and origins. Prolin serine and aspartic acid were found in five honey samples and tryptophan
was only found in a litchi honey sample. This method can provide good reference to the evaluation of
the quality and nectar origin of honey.
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Fig. 1 Effect of NaH, PO, concentration on the 2 pH 9
migration time of the nine amino acids Fig. 2 Effect of buffer pH on the migration time
Analytical conditions: capillary 48.5 e¢m (40 cm to the detector) of the nine amino acids
x75 pm; running buffer: different concentrations of NaH,PO, con- Concentration of NaH,PO, was 10 mmol/L for the other condi-
taining 20 mmol/L nicotinic acid 0.5 mmol/L CTAB ( pH 10.2) tions see Fig. 1.
and 10% ( v/v) methanol; applied voltage: —-15 kV; temperature:
20 °C; detection wavelength: 220 nm; sample injection: 5 s at 5
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CTAB ; CTAB 9
1 mmol/L Ile  Pro 50.25.15.10 mg/L Trp
; CTAB 0.5 mmol/L 12.5.6.25.3.75.2.5 mg/L.
( 3) 0.5 .
mmol /L. CTAB o (Y) (X mg/L)
1.
3
9 0.3 ~1.5 mg/L o
0.9828 ~
0.9999 o
| 1 1 Ll IR PRI R 19 N N
2 3 4 5 6 7 8 9 10 Table 1 Regression equations correlation coefficients ( r)
linear ranges and limits of detection ( LOD) of the
nine amino acids
Ami R . Linear LOD
m?no egresélon r range / (S/N=3)/
acid equation

(mg/L) (mg/L)

Absorbance / mAU

Asp  Y=2.1992X -8.5011 0.9920 2.0 -1000 0.9
Glu  Y=0.8910X +14.188 0.9984 2.0 -1000 1.1
Ser Y =1.7790X -3.554 0.9999 1.0 -1000 0.3
L Met Y =1.9906X -0.3718 0.9997 4.0 -1000 1.5
2 3 4 35 6 7 8 9 10 Thr Y =1.3072X -3.0903 0.9996 1.0 -1000 0.5
40 Pro  Y=0.8962X-4.6150  0.9965 2.0 -1000 0.6
[ 8 Ile Y=1.8605X-1.8069  0.9980 3.0 -1000 1.2
20 Trp  Y=0.9672X +0.0581 0.9916 1.0 -1000 0.5
Lys Y=1.3221X+0.0882  0.9828 3.0 -1000 1.5
0 Y: peak area; X: mass concentration mg/L.
5
2 : 1.3.2
r 3 6,7
40l 5 5
2 3 4 5 6 7 8 9 10
Migration time / min
( RSD) ;
3 CTAB
Fig. 3  Effect of CTAB concentration on the migration 5 RSD
time of the analytes o 2 2.16% ~
Concentrations of CTAB: a. 1.0 mmol/L; b. 0.5 mmol/L; c.
0. 05 mmol/L. For the other conditions see Fig. 2. 5.83% 0.64% ~2.33%
Peak identifications: 1. Asp; 2. Glu; 3. Ser; 5. Met; 6. lIle; 7. .
Pro; 8. Trp. 2
Table 2 Intra-day and inter—day precision of the
( ASp determination of the amino acids
Glu.Tle PI‘O) Amino RSDs of peak area/% R.SDS of migration
. (n=5) time/% (n=5)
9 acid
Intraday Interday Intraday Interday
Asp  Glu Asp 2.16 2.77 1.31 1.93
Glu 2.63 2.89 0.64 0.88
’ ’ Ser 3.03 3.45 1.49 2.2
5% ~20% (v/v) Met 2.55 2.76 1.62 1.88
10% Thr 3.69 4.32 1.93 2.33
Pro 2.35 2.35 1.21 2.09
° Ile 4.44 5.83 0.66 1.08
2.3 Trp 3.00 3.45 1.02 1.23
2.3.1 N Lys 4.74 5.02 1.28 2.01
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20 mmol /L ~0.5 mmol/L. CTAB.10% 3 8 (n=9)
10 mmol /L Nal_l2 PO4 ( pH =10. 2) Table 3 Recoveries and precisions of the eight amino acids
spiked in litchi honey from Guangxi (n =9)
-15 kV N - —
Amino  Original/  Added/ Found/  Recovery/ RSD/
220 nm 4 acid  (mg/kg) (mg/kg)  (mg/kg) % %
Trp 25 mg/L 100 Asp 71.7 60.0 107.6  60.00 7.31
mg/Lo 70.0 121.7 71.43 7.27
80.0 153.6 102.38 2.16
20 Glu 363 30.0 53.7  58.00  5.62
i 40.0 68.9 81.50 2.89
- 10 50.0 77.8 88.40 2.36
é Ser 27.5 25.0 49.2 88.00 5.87
5 0 30.0 50.2 75.67 3.45
-g 35.0 59.3 90. 86 9.02
-<% -10 Thr 43.6 35.0 69.9 75.14 8.33
45.0 91.6 106. 67 4.32
20 50.0 101.3 115.40 3.23
LT L Pro 341.2 250.0 527.5 74.52 4.56
z 3 4Migration5ﬁme L $ 350.0  755.5  118.37  5.66
400.0 783.2 110.50 2.76
49 Tle 13.2 10.0 209 79.00  7.89
Fig. 4 Ele.ctroph.crugram of a mixture of the nine 15.0 27 0 92,00 5 83
amino acid standards
Concentrations: Trp 25 mg/L; the others 100 mg/L; CTAB 20.0 28.4 76.00 4.33
0.5 mmol/L. For the other conditions see Fig. 3. Trp 24.6 20.0 38.2 68.00 9.87
Peak identifications: 1. Asp; 2. Glu; 3. Ser; 4. Thr; 5. Met; 6. 25.0 50.7 104. 40 3.45
flei 7. Proi 8. Trpi 9. Lys. 30.0 60.1  118.33  6.17
Lys 24.5 20.0 40.7 81.00 5.02
2.3.2
25.0 49.2 98. 80 5.22
24 20 30.0 50.4 86.33 6.01
g 3
80%:100%  120% ; 2.4
5
8 o 3 > >
3 8 ° 4
60.00% ~ 118. 2% RSD 2.16%
~9.87% . 5. :
20
4
= Table 4 Contents of amino acids in honeys mg/kg
E‘ Amino Jujuber—  Jujuber—  Jujuber- Litchi—  Acacia—
g acid Lz JT SX cX V7
"g Asp 12.0 44.7 39.2 71.7 32.7
£ Glu - - 40.7 36.3 -
Ser 34.1 33.0 25.4 27.5 36.8
Thr - - - 43.6 -
Met n.d. n.d. n.d. n. d. n.d.
Pro 188.8 282.9 245.6 341.2 194.6
Migration time / min lle 16.0 16.8 - 13.2 17.3
5 Trp - 24.1 16.9 24.6 -
Fig. 5 Electropherogram of litchi honey from Guangxi Lys 24.1 - 30.5 24.5 2.0
For peak identifications see Fig. 4. n.d.: not detected. —: lower than the lower limit of the linear

range.
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