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Identification of Irradiated Protein—rich Food by Dissociative Tyrosine

WU Min"" LI Jiuxing® ZHANG Zhi-gang' ZHOU Yu' XU Dun-ming'
(1. Xiamen Entry — Exit Inspection and Quarantine Bureau Xiamen 361026 China;
2. Department of Chembiology Xiamen University Xiamen 361002 China)

Abstract: A novel method was presented for identification of irradiated protein—+ich food by HPLC
with dissociative tyrosine. The procedure involved the homogenization of fresh sample with 0. 1 mol/L
HCl followed by centrifugation to remove the cell debris and the solvent precipitation of protein with
acetone at —20 °C  then the tyrosine was separated by forming ion pair with trifluoroacetic acid on a
C,s column. The average recoveries of the drugs ranged from 61% to 116% at the spiked levels of
100 — 800 pg/L. The method is simple and double-quick and could be efficiently identified food
sample irradiated at a dose of 5 kGy or above.
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0. 1 mol/L 80% -20 C
Cpg /
5 kGy -
1
1.1
Waters 2695 - 2475 / ( Waters ) Allegra 64R
( Beckman Coulter ) IKA Ti18 KQ3200DA o
N . ( 99%  Sigma — Aldrich ); .
; Milli-Q ( Millipore ) o
1.2
N 0.1 mol/L HCI 0.1
g/L : 4 C
1.3
1 g( 0.01 g) 4 mL 0. 1 mol/L HCl 20 000 r/min
30 s 15 min 16 000 r/min 10 min 11 mL
-20 C 2 h, 4 C 16 000 r/min 10 min, 20 mL
50 C 1 mL 0.1 mol /L HCI] 4 ml, 16 000 r/min
10 min 0.22 pm HPLC o
1.4
X Bridge™ C,, (250 mm x4.6 mm 5 um); :0.1% (A) - (B);
20~15 min 95%A; 15.1 min 60% A 20 min; 20. 1 min 95% A
26 min; 1 mL/min. 10 pL; 35 C; 275 nm 305
nm.
2
2.1
2 mol/L 110 C
HPLC 0 .
N "
pH 7.0
° Y

2.2
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80% ®
11 mL -20 C 2 h o 1 mg/L
2.3
o N 1 PI
275 nm
305 nm. —_
Al Al 5.0
=1 4
=
“1‘ 4 9 3.0 3 5
3 10 - “"—éxrf————---'-'—A——“—"-
Te0 80 100 120 140 160 180
° 2 t/min
. . 4 2 4 (0.5 mg/kg)
(0.5 mg/kg) 6.8,
8. 4. 12.8. 16.3 min. Fig. 2 HPL.C (:hromalograr.n of four amino
acids standard mixture
2.4 N 1. p-tyrosine 2. m-yrosine 3. o-tyrosine
100. 200 4. phenylalanine
400. 800+ 1000+ 1500 pg/L ) (x pe/L)
o 100 ~ 1 500 pg/L y =
1 288« y=1286x 0. 999 (S/N=10) 10 pg/L.
100+
200. 400. 800 pg/L 6
1. N 61%~116% 12.7% -
1 (n=6)
Table 1  Recoveries and RSDs of o-tyrosine and m-tyrosine in chicken and shrimp sample(n =6)

Shrimp sample Chicken sample

- ~ . o7 -1

Compound  Spiked p/(pg* L") Recovery R/% RSD s,/% Recovery R/% RSD s,/%

o-Tyrosine 100 200 400 800 94 70 67 79 3.9 6.6 10.6 11.2 113 116 80 68 7.5 7.0 4.3 2.4

m-Tyrosine 100 200 400 800 61 73 67 74 12.7 9.2 7.1 2.1 62 74 63 75 10.2 6.3 6.5 3.4
2.5

( 3)
o 3
. ( 2)
we/kg o N 2 500 g
4 0. 5. 10 kGy

8
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Fig.3 HPLC chromatograms of irradiated shrimp(A) and chicken(B) sample
irradiated intensity: Al Bl: 0 kGy A2 B2: 5 kGy A3 B3: 10 kGy; 1. p-tyrosine 2. m-tyrosine
3. o-tyrosine 4. phenylalanine
2 (n=8)
Table 2 Radiation-induced yield of o-tyrosine and m-tyrosine as a function of the absorbed dose(n =8)
Matrice Compound Dose (kGy) Mean w/(pg * kg™') RSD s5,/% r
Shrimp o-Tyrosine 0 5 10 70.4 95.1 178.5 13.1 8.7 7.1 0.970
m-Tyrosine 0 5 10 -7 71,1 153.2 - 87 7.6 0. 998
Chicken o-Tyrosine 0 5 10 92.8 170.4 288 9.1 4.9 3.6 0. 986
m-Tyrosine 0 5 10 - 135.3 233.7 - 6.1 5.7 0.992
* no detected
10 pg/L 3
5 kGy
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