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Abstract: A liquid chromatography — tandem mass spectrometric method was developed for the deter—
mination of o-tyrosine in yy-ray irradiated protein-rich food. The sample was homogenized and hydro—
lyzed with parenzyme at 37 °C for 24 h. The digestion solution was purified with n-hexane eliminating
fat  deproteinated with zinc acetic acid solution and then determined by HPLC - MS/MS. The
quantitation limit was 0. 1 mg/kg. The recoveries of o-tyrosine at three spiked levels of 0.1 0.5 and
1. 0 mg/kg were in the range of 80% —97%  with RSDs(n =6) of 6. 3% —12.9% . The o-yrosine
contents in chicken pork beef fish and shrimp irradiated with2 5 10 kGy of y-ray ranged from
0. 095 mg/kg to 0. 677 mg/kg which were obviously higher than those in the unirradiated meat sam—
ples and presented linear relationships with the irradiance dose. The method showed good reproduc—
ibility and sensitivity.
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(HPLC) o,
HPLC - MS/MS HPLC
1
1.1
: DL (TRC 98%) ; (HPLC ); N N
( ); .
100 mg 1 g/L 4
C 4 C o
0.5 g/L 5 mg 10 mL,
5% 5.00 g 100 mL.
1.2
- : N -+ Millipore N N
N N + 50 mL ~ 0.2 pm o
1.3
1.0 g ( 0.01 g) 50 mL 0.5 g/L 200
wL 10 mL 37 C 24 h, 20 mL 4 000 r/min
5 min 5% 200 pL 1.5 mL
14 000 r/min 15 min 0.2 pm HPLC - MS/MS o
1.4
:Cy (100 mm x 2.1 mm 1.9 um); (A) - (B)
0~3 min 93% B; 3~4 min 93%~90% B; 4~5 min 90% B; 5~7 min 90%~93% B; :0.18
mL/min; : 10 pL; 130 C.
Thermo TSQ HPLC — MS/MS . ESI ; MRM .
m/z 180.0—107. 1. m/z 180.0—119.2  m/z 180.0—136.2 m/z 180.0—119. 2
; 12500 V; 1250 C; $35V; I5V;
1250 C; 123 V; 117,
2
2.1
. D ’ 0.2 g 1
mL 2 mol/L ( 0.1% ) 110 24 h pH
1 mL. 14 000 r/min 15 min . @ “l1.3”
1.0 mg/kg (
1), o
1
Table 1 Comparison of recovery of o-tyrosine by means of hydrolysis with parenzyme and hydrochloric acid
Hydrolysis Recovery R/% Average recovery R/% RSD s, /%
Hydrochloric acid hydrolysis( ) 44 51 59 49 66 63 55 15.9
Parenzyme hydrolysis( ) 100 96 73 84 99 87 90 1.6
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2.2
ESI
2.3 N
10, 20. 50, 100, 200 pg/L
. 10 ~200 e/l
0.99.
5 C .. )
1.0 g 0.1, 0.5. 1.0 mg/kg
2, 0.1+ 0.5+ 1.0 mg/ke 80% ~ 97%
(RSD n=6) 6.3%~12.9% . S/N=10 (LOQ) 0.1 mg/kg.
2 (n=6)
Table 2 Recoveries and RSDs of o-tyrosine from five matrices at three spiked levels(n =6)
Matrix Added w/(mg * kg™") Average recovery R/% RSD s,/%
Chicken 0.1 0.5 1.0 81 88 90 8.3 85 11.6
Pork 0.1 0.5 1.0 83 90 97 8.8 11.4 11.2
Beef 0.1 0.5 1.0 81 85 92 7.8 10.6 12.9
Fish 0.1 0.5 1.0 81 90 93 8.1 10.3 12.7
Shrimp 0.1 0.5 1.0 80 85 91 8.2 6.3 87
2.4
2.0, 5.0, 10 kGy 3 N N N 5
«C 3. 2.0 kGy 5
( 0. 095 ~0. 677 mg/kg) o MRM
1 2 3.55 min m/z
119. 20 °
(r 0.98. 2.0 k Gy -20
C 6 o
3
Table 3  Dose response relationship between irradiance dose and o-tyrosine content
Irradiance o-Tyrosine content Average value RSD
Sample . _ ) r
dose (kGy) w/(mg * kg™') w/(mg*kg™') s,/ %
Chicken 2.0 0.105 0.097 0.112 0.107 0.095 0.118 0. 106 8.3 0. 998
5.0 0.229 0.233 0.251 0.248 0.259 0.241 0. 244 4.7
10 0.561 0.521 0.475 0.504 0.607 0.565 0.539 8.9
Pork 2.0 0.108 0.126 0.137 0.106 0.118 0.124 0. 120 9.8 0. 986
5.0 0.224 0.209 0.215 0.206 0.232 0.228 0. 226 5.8
10 0.629 0.615 0.575 0.586 0.608 0.577 0.598 3.7
Beef 2.0 0.108 0.099 0.122 0.117 0.106 0.128 0.113 9.6 0. 996
5.0 0.219 0.237 0.252 0.237 0.253 0.228 0.238 5.6
10 0.558 0.526 0.485 0.506 0.602 0.545 0.537 7.7
Fish 2.0 0.144 0.122 0.135 0.107 0.112 0.131 0. 125 11.3 0. 989
5.0 0.228 0.257 0.236 0.248 0.267 0.228 0.224 6.6
10 0.667 0.648 0.596 0.578 0.605 0.618 0.619 5.4
Shrimp 2.0 0.154 0.132 0.142 0.128 0.119 0.134 0. 135 8.9 0.993
5.0 0.254 0.259 0.234 0.246 0.262 0.248 0.262 4.0
10 0.677 0.655 0.585 0.566 0.601 0.597 0.614 7.0
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Fig. 1 MRM chromatogram(A) and MS/MS spectrum(B) of unirradiated beef
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Fig.2 MRM chromatogram(A) and MS/MS spectrum(B) of y-ray irradiated beef at 2. 0 kGy
3
HPLC - MS/MS
/HPLC ’ ( 5 mg/kg 0.1
mg/kg) o o
1 QnZR GaoDW YuS]J. Food Ind. ( . ) 2001 7(5): 45-46.
2 Liang H B. J. Harbin Univ. Commerce( ) 2002 18(3): 346 -349.
3 Wu J L. J. Radiat. Res. Radiat. Process( ) 1993 11(3): 164 —166.
4 Ha Y M Zhou HJ. Food Sci. ( ) 2005 26(6): 260 -265.
5 Wang HY XuXJ YeQF. J. Nucl Agric. Sci. ( ) 2004 18(2): 137 -142.
6 Miyahara M Tto H Saito A. J. Health Sci. 2000 46(4): 304 -309.
7 Chuaqui — Offermanns N Mcdougall T. J. Agric. Food Chem. 1991 39: 300 —302.
8 Hein W G Simat T J Steinhart H. FEur. Food Res. Technol. 2000 210: 299 —304.
9 WangDH WangM Han L DengXJ Sheng Y G. Food Sci. (

) 2009 30(10): 236 -238.



