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Application of dithiothreitol in the detection of sulfur amino
acids in milk powder

LI Yu-Ling'?, LI Wei-Hua'"

(1. Shanxi Entry-Exit Inspection and Quarantine Bureau, Taiyuan 030024, China;
2. Bio-technology Institute, Shanxi University, Taiyuan 030006, China)

ABSTRACT: Objective To develop a new method to detect sulfur amino acids by reverse-phase high per-
formance liquid chromatography (HPLC) in milk powder reacted with dithiothreitol in pretreatment. Methods
Milk powder was hydrolyzed by acid, further reduced by dithiothreitol, and then detected by HPLC. The optimum
reduction conditions and chromatographic separation conditions were investigated. Results Detection limits of
methionine, cystine and cysteine were 0.7 umol/L, 0.3 umol/L and 0.5 pmol/L, respectively, and all of the quanti-
tation range were 10~750 pmol/L with the correlation coefficients of 0.9998, 0.9999 and 0.9991, respectively. The
optimum operating conditions were as follows: 100 pL dithiothreitol at the concentration of 0.1 mol/L was added
in 1 mL hydrolyzate and reacted for 1h at room temperature. The contents of methionine and cystine in milk
powder were 0.37 g/100 g and 0.14 g/100 g, respectively. The recoveries ranged from 82% to 87% with the rela-
tive standard deviation (RSD) of less than 1.5%. Conclusion Applying optimum dithiothreitol in pretreatment
and using the reverse phase HPLC method could detect the content of sulfur amino acids in milk powder accu-
rately.
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Table 1 Method detection limits and linear ranges of standard amino acids(n=3)
(umol/L) R? LOD(umol/L, S/N=3) LOQ(umol/L, S/N=10)
Met 10~750 Y=2778000X-8372 0.9998 0.7 10
(Cys). 10~750 Y=6665000X+12350 0.9999 0.3 10
Cys 10~750 Y=2292000X-18160 0.9991 0.5 10

%2 KEERIFIA DTT &3 &5 a EBAR N BY 5218 (n=3)
Table 2 Effect of dithiothreitol’s addtion time on the detection of sulfur amino acids(#=3)

Met (Cys), Cys Met (Cys), Cys
(mmol/L) 0.597 0.194 0.336 0.391 0.022 1.176
(%) 119.3 38.9 33.6 78.2 4.4 117.6

RSD(%) 0.7 2.6 2.4 0.6 2.7 0.2
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Table 3 Effect of different contents of dithiothreitol on
the detection of methionine(n=3)

DTT(uL) (mmol/L) (%)  RSD(%)
0 0.494 98.8 2.9
20 0.461 92.2 2.0
40 0.452 90.4 1.5
60 0.446 89.2 1.1
80 0.435 87.1 1.0
100 0.428 85.6 1.4
3 , 0~100 pL 0.1 mol/L DTT , Met
(85%~99%), DTT
, Met s s
0.1 mol/L DTT Met
4 ; (Cys), ,
40%, 20~200 pL 0.1
mol/L DTT , 20 uL s
,  90%~113% , DTT
(Cys), Cys, DTT
100 pL , 100 pL

0.1 mol/L DTT

%4 T[EE DTT ¥ (Cys), BIEIE(n=3)
Table 4 Effect of different contents of dithiothreitol on
the detection of cystine(n=3)

DTT(uL) (mmol/L) (%)  RSD(%)

0 0.401 40.1 13
20 0.753 753 4.0
40 1.135 113.5 35
60 0.960 96.0 2.5
80 1.133 113.3 3.6
100 0.997 99.7 2.1
120 1.046 104.6 2.9
140 0.925 92.5 3.0
160 1.121 112.1 3.5
180 0.954 95.4 37
200 1.064 106.4 2.1

F 5 A RREAEIF(Cys), B M (n=3)
Table 5 Effect of different reaction time on the
detection of cystine(n=3)

(h) (mmol/L) (%)  RSD(%)
1 0.962 96.2 2.4
2 1.097 109.7 3.6
3 1.141 114.1 2.7
4 1.154 115.4 2.5
5 1.133 113.3 2.1
3.6 HBEE
40 mmol/L (Cys), 125 pL
, 2.3 s 1 mL s 0.1 mol/L
DTT 100 pL, lh (Cys),
Cys, 0.944 mmol/L,
94.4%, RSD 2.6%, DTT 1
mL 0.1 mol/L DTT 100 puL,
lh
3.7 EEM
0.0300 g( 0.0001 g) , 2.3 ,
DTT ,
Met 85%, RSD 2.7%, (Cys),
106%, RSD  2.3% Met 3.4
3.8 UM E TR AR AN
0.0300 g( 0.0001 g)15
, , 40 mmol/L Met
(Cys), 25uL 50uL 75 uL, R
3.7, 6, 3
6 , Met 0.075 mmol/L( 0.37
g/100 g), (Cys), 0.034/2 mmol/L 0.017
mmol/L( 0.14 g/100 g); ,
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Met Cys 80%~85% , RSD 1.0% DTT 100 uL, 1h ,
s HPLC
Fzo INMETMIAEERINN L R (n=6) ’ ’ ’ ’ ’
Table 6 Results of sulfur amino acids in milk
powder(n=6) .
S Rk
(mmol/L) (mmol/L) (%) RSD(%)
0 0.075 - 1.3 [1] [M]. : , 2004:
0.1 0.158 84.3 1.1 40-80.
Met 0.2 0.237 81.6 0.8 [2] s s s
0.3 0.319 82.0 0.7 [J1. , 2009, 35(4): 119--22.
0 0.034 _ 3.1 [3] GB/T 5009.5-2010, [S].
Cys 0.1 0.208 86.9 1.4 , 2010.
0.2 0.361 81.7 0.4 [4] s . [J].
0.3 0.532 82.9 1.3 , 2010, 31(9): 306-312.
[5] . HPLC 1.
0.25 .
a % E , 2006, 6: 284-286.
020t = & (6] ; S
0.15 ¢ z [7]. , 1994, 9(1): 49.
o) S
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005 L ‘ = . 141-143.
= >
0.00 S L [8] , .
1500 2500 3500 4500 5500  65.00 > 1994, 13(1): 81-82.
Minutes [9] , , ,
0.25 b - E 1. , 1994, 27(5): 82—-88.
0.201 Q z
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0.104 5 [11] . vl
0.05 = , 1999, 1: 15-17.
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3 DTT [14] , , , -
Fig. 3 Detection chromatogram of milk powder with opti- [J]. » 2011, 29(3): 239-243.
mum dithiothreitol followed the acid hydrolysis [15] Lopez del Castillo Lozano M, Tache R, Bonnarme P, et al.
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