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Determination of Amino Acids in Rhubarb Seeds with DNFB Pre-column

Derivatization by Reversed-phase High Performance Liquid Chromatography
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Abstract: The aim of the study was to determine the contents of amino acids in rhubarb seeds with pre-column derivat—
ization by reversed-phase high-performance liquid chromatography ( RP-HPLC) . Amino acids extracted by the method of
hydrolysis in 6 mol/L HCI were derivatized by 2 4-dinitrofluorobenzene ( DNFB) and analyzed by RP-HPLC with gradi—
ent elution. The chromatographic separation was performed on a Gemimi-NX C (4.6 mm x 250 mm 5 wm) column
with 0. 1 M aqueous sodium acetate solution ( A) and acetonitrile-water ( 1: 1) ( B) as mobile phases. The column tem—
perature was maintained at 37 °C and the detection wavelength was set at 360 nm. The results showed that the three
genuine rhubarb seed contained 17 kinds of amino acids 11.30% to 19.26% of the total content. The experimental re—
sults proved that the developed RP-HPLC method was sensitive accurate and repeatable.
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Table 1  Regression equations and R* values of 17 amino acids
. . . . R? .
Amino acids Linear equations Linear range( pg)
Asp y=0.0013x-0.0127 0.9984 0.0587 ~1.174
Glu y =0.0015x-0. 0079 0.9994 0.0646 ~1.291
Ser y =0.001x-0. 0045 0. 9985 0.0435 ~0.8708
Gly y =0.0007x6.0113 0.9970 0.0291 ~0.5819
Arg y =0.0017x-0. 0043 0.9984 0.0789 ~1.578
Thr y=0.0011x-0. 0096 0.9984 0.0506 ~1.011
Pro y =0.0015x-0. 0027 0.9991 0.0486 ~0.9712
Ala y =0.0008x-0. 0041 0. 9990 0.0363 ~0.725
Val y =0.0001x-0. 0009 0. 9986 0.0049 ~0.0981
Met y=0.0014x +0. 0089 0.9987 0.0656 ~1.312
Cys y =0.0009x-6. 0088 0.9979 0.0516 ~1.031
le y =0.0012x-0. 0098 0.9984 0.0577 ~1.154
Leu y =0.0012x0.012 0. 9986 0.0583 ~1.166
Phe y=0.0015x +0. 0053 0.9983 0.0736 ~1.472
His y =0.0022x-0. 0043 0.9984 0.0686 ~1.372
Lys y =0.0008x +0.01 0.9979 0.0641 ~1.282
Tyr y =0.0002x-6. 0004 0. 9980 0.0082 ~0. 1648
1.7.3 2 RSD
100 M‘L Table 2 Recoveries and RSD of amino acids
17 RSD  0.98% ~2.33% . o % RSD%
Amino acids Recovery rate
° Asp 93.61 3.69
1.7.4 Glu 98.49 1.74
6 Ser 102. 01 3.39
17 RSD 1. 13% Cly o102 118
Arg 96.70 4.14
2.77% o
Thr 97.26 1.84
1.7.5 Pro 100. 49 3.75
0.3.9. Ala 104. 02 2.26
18.28.36 h RSD  1.47% ~ Val 99.27 1.68
3. 40% 36 I ) Met 95.81 3.02
Cys 95.39 1.08
1.7.6 le 95.99 2.24
Leu 98.68 2.40
5 ul 6 50 plL Phe 92.30 1.81
. RSD His 100. 60 0.98
Lys 103.90 2.75
2 Tyr 101.28 2.20




Vol. 26 : DNFB RP-HPLC 1059
1.8 N 17
18.43% .15.95% 11. 81%
17 o > >
2 o
2.1 7 5.381% 4. 890% -
DNFB RP-HPLC 3.707%
3. 29.197% 30. 658% 31.389% - 7
Tyr >
150 Ile > Met > Thr > Leu >
100 Phe > Val,
2.2
50 I
DNFB RP-HPLC
0 3 o
10 20 30 40 min N 17
19.26% +17.56% 11. 30%
2 17
> >
Fig.2 HPLC chromatogram of rhubarb seeds sample
1 ((Asp) ;2 ( Glu) ; 3: (Ser) ; 4: °
(Gly);s: (Arg) ;6: ( Thr) ; 7: ( Pro) ; 8: N
(Ala);9: ( Val) ; 10: ( Met) ; 11: 7
(Cys) ;12 (He); 13: (Leu); 14 6. 155% 5.264% 3.583%
(Phe) 15 (Hig) 160 (Lys)id7: o (Ty) 31.957% 29.977% 31.708% -
3 17
Table 3 Contents of 17 amino acids detected in different rhubarb seed samples
« )
(%) ( ) ( ) Seeds of

Amino acids

Seeds of Rh. tanguticum

Seeds of
Rh. palmatum

Seeds of
Rh. officinale

Seeds of
Rh. Palmatum
( removed wings)

Seeds of

Rh. officinale

Rh. Tanguiti
anguticum ( removed wings)

( removed wings)

Lys
Tle
Met

Thr

Phe
Val

Trp

Glu

Arg

1.523
1.018
.933
. 849
.643

.337

S o o o o

.078

2.370
2.072
1.714
1.396
1.204

1.265
1.185
791
645
571
363

S

070

4.890
2.027
1.761
1.448
1.165
0.956

0.925
0.908
.543
481
448
.353

© o o o o

. 049
3.707
1.382
1.141
1.001
0.841
0.726

1.525 1.353 0.865
1.632 1.229 0.895
0.936 0.850 0.513
0.849 0.753 0.464
0.703 0.624 0.437
0.429 0.379 0.363
0.081 0.076 0.046
6.155 5.264 3.583
2.433 2.392 1.373
2.157 1.999 1.123
1.722 1.600 0.952
1.352 1.205 0.771
1.181 1.028 0.669
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Gly 1.174 0.963 0.729 1.101 1.113 0.686
Cys 1.131 0.941 0.675 1.138 1.027 0.637
Ala 0.891 0.709 0.526 0.894 0.766 0.488
Pro 0. 806 0.824 0.849 0.848 0.854 0.844
Tyr 0.295 0.264 0.233 0.275 0.311 0.177
17 18.43 15.95 11.81 19.26 17.56 11.30
3.2
3
3.1
3 3
;
7 °
( ) o
17
o 7
o 7
8
17 °
7 Al Al AY Al
° 4
1.396% 2.072% 1.165%
1.716% 0.841% 1.141% -
4 5
9
14. 27%
5.58% 4.22% o
(11.81%) 18.43% 15.95%
11.81% »
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(15.95%) 4
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