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Abstract: A method of quantitative analysis of sulfur amino acids in feedstuffs by high performance liquid

chromatography coupled with pre-column derivatization was developed. Before the feedstuffs were hydro—
lyzed under acidic condition the cystine and methionine in the feedstuffs were oxidized to cysteic acid
and methionine sulfone respectively by performic acid and then derivatized by 2 4-dinitrofluorobenzene.

The separation was performed on an Elite AAK C18 column (250 mm x4.6 mm Sum) by the gradient
elution of 0. 05 mol/L sodium acetate and acetonitrile-water ( 50: 50 v/v) as the mobile phase with a
flow rate of 1.2 mL/min at 31 °C. The detection wavelength was set at 360 nm. The linearities of cystine
and methionine were good in the ranges of 0.4 —16.0 mg/L and 0.7 —29. 6 mg/L with the correlation
coefficients of 0.9999 and 0.999 8 respectively. The quantification limits ( S/N = 10) were 2.6
pe/kg 3.1 wg/kg and the recoveries were 100.28% — 102. 00% and 105. 72% - 107. 89% respec—
tively. The method can be adapted to the accurate quantification of the sulfur amino acids in feedstuffs.

Key words: high performance liquid chromatography ( HPLC) ; pre-column derivatization; 2 4-dini—

trofluorobenzene; cystine; methionine; feedstuffs
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Fig. 1 HPLC chromatograms of the mixed standard
solution of cystine methionine with ( a) di-
rect derivatization and ( b) derivatization af-
ter oxidation-hydrolysis

1. cysteic acid; 2. 2 4-dinitrophenol; 3. methionine sulfone; 4.

methionine; 5. cystine; 6. 2 4-dinitrofluorobenzene.

2.2.2
DAD230 "
A) AY A)
2 4-
800
L 360.0
600 |- 2.4-Dinitrofluorobenzene
=) L
= 400 L
E L
200 [
0 C L
200
100 - 3575
L Cystine
- S0L
< L
£ L 2288 482.8
0 ’_j
SsoL Lo
200 300 400 500 600
300 -
P 2404 Cysteic acid
200 |-
2 . 360.0
£ 100 [ 264.6
0 ;\ L ' L L | ' L L L | L L L ' | L L L L 1
200 300 400 500 600
800
E 360.8
600 & Methionine
= 400§ 263.7
é 200 [
[213.8 - 523.1
or —
D00l
200 300 400 500 600
200 & 3583
E Methionine sulfone
_hop 264.6
£ 500.1
Eoop
-100 |
.200:\\.\\\.\\\I\\\.\\\.\\
200 300 400 500 600
A/nm
2 N N N

2 4-
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( RSD) 0.65% 0.72% 2.4
RSD 0.18%  0.19%. 2.4.1 N
HPLC 0.4.0.8.1.6+
o 3.2.8.16 mg/L 0.74.
2.2.4 1.48.2.96.5.92.14.8.29. 6 mg/L
() (v mg/L)
4 C o
74d y=147.76x —13.013  y =111.79x — 19. 782
. 0.9999  0.9998
Lo 1 7d 3 (S/N) S/N=10
° ( LOD) ( LOQ)
1 LOD  0.81 pg/kg LOQ 2.6 pg/kg;
Table 1 Stabilities of the derivatization products
of methionine and cystine LOD 1.0 p"g/kg LOQ 3.1 p“g/kgO
Derivatization Analysis Retention time/ Peak area/ 2.4.2
product time min (mV *s) 3
Methionine on the day 5.38 739. 64
sulfone after 7 days 5.51 758.61 °
Cysteic on the day 19.20 1279.12 0. 72% 0.81% RSD 0.79%
acid after 7 days 19.49 1303.63 2.56% .
Y 2.4.3
2.3 1.44 mg/L. 1.58 mg/L 4.6
mg/L. 6.4 mg/Lo
( ) 100. 28% ~ 102. 0%
( ) 105. 72% ~ 107. 89%.
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Fig. 3 Influences of temperature on the resolutions 4 (a) «(b) (¢) HPLC
between different derivatization products Fig. 4 HPLC chromatograms of ( a) a blank sample
1. cysteic acid; 2. aspartate; 3. proline; 4. methionine sulfone; ('b) a feed sample and (c) a spiked sample

5. alanine. 1. cysteic acid; 2. methionine sulfone.



<243+

2.5.2
DAD230*
99. 83% 99. 67%-
2 o
3

2 4-

10

12

Chang BY YanHW ZuoJW etal. China Feed (
) 1992(3): 38

Dai H Zhang Z C Zhang X S. Leather Sicence and Engineering
( . ) 2004 14(3):
39

Yang Y X Zhou X Z. Feed China (

) 2009(2): 40
Qian A P Xu J. Fujian Agricultural Science and Technology (
) 1999(1): 15
XuJ Qian AP Pan W. Fujian Analysis & Testing (
) 1996 5(2): 583

GB/T18246-2000

GB/T15399-94

Chang BY Yan HW Zhang M. Scientia Agricultura Sinica (

) 1994 27(5): 82
Chang BY Yan H W Zhang M et al. Journal of the Chinese
Cereals and Oils Association (
) 1994 9(1): 49

Yang W] LiDF Wang RJ etal. Chinese Journal of Animal
Science ( . )
2000 36(1): 26

ShangZH Yu YN Guo W etal. Chinese Journal of Chroma—
tography ( . ) 1993 11(4):
236

Lan T Wang F'Y Tang T et al. Life Science Instruments (

) 2007 5(11): 41



