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ABSTRACT: Objective To establish a high performance liquid chromatography (HPLC) method for the
simultaneous determination of adenine (A), guanine (G), hypoxanthine (H) and xanthine (X) and study the purine
distribution in the muscles, yellow, and viscera tissues of 5 kinds of shrimps. Method Purine compounds in shrimp
were extracted using a mixed acid of CF;COOH/HCOOH/H,0, oscillated in a water bath at 90°C for 12 minutes, and
then evaporated and dried in a water bath at 65°C. The residue was redissolved in the KH,PO,4-H3PO, mobile phase
and passed through 0.22 um filter membrane. Finally, the samples were detected and analyzed by Waters Atlantic
T3 (250 mmx4.6 mm , 5 pm) chromatographic column with 0.01 mol/L KH,PO4-H;PO, buffer solution (pH 3.70) as the
mobile phase at a flow rate of 1.0 mL/min and a wavelength of 254 nm. Results The 4 kinds of purine components had
a good linear relationship in the range of 0.5-250.0 mg/L, and the correlation coefficients (r*) were all close to 1.0000.
The limits of detection and limits of quantitation were 0.042-0.096 mg/L and 0.139-0.320 mg/L, respectively. The
relative standard deviations of the method precision were between 0.04% and 0.30%. The relative standard deviations of
water hydrolysis repeatability for A, G, H, and X in sample were 1.87%, 2.27%, 1.42%, and 2.59%, respectively. The
spiked recoveries were between 97.83% and 102.21%. The total purine content in the muscles of 5 kinds of shrimp
samples, including Parapenaeopsis hardwickii, Solenocera crassicornis, Penaeus japonicus, Oratosquilla oratoria,
Litopenaeus vannamei and other shrimps, ranged from 696.56 mg/kg to 1862.16 mg/kg; the content of total purine in
shrimp yolk of Solenocera crassicornis and Oratosquilla oratoria was 4720.34 mg/kg and 3650.60 mg/kg, respectively;
the total purine content in shrimp viscera ranged from 936.67 mg/kg to 3531.75 mg/kg. Conclusion This method has
high precision, good recovery and low detection limit, and is suitable for the determination of 4 kinds of purines in
different tissues of shrimp. The total purine content and purine content in different parts of 5 kinds of shrimps are
significant differences. The purine content in the yolk and viscera of shrimp was higher than that in the muscle of the
same kind of shrimp. Therefore, it is recommended to completely remove the internal organs and strictly control the
intake of shrimp yolk and muscle of shrimp to reduce health risks such as hyperuricemia and gout when eating shrimp.

KEY WORDS: purine compounds; high performance liquid chromatography; shrimp; different tissues
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Fig.1 Effects of mobile phase of KH,PO,-H;PO, at different concentrations on the separation effects of 4 kinds of purine components
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Fig.5 Effects of different column temperatures on the separation effects of 4 kinds of purine components

2.2 trfEfhZk

K R R O 1% 25 R IR G AR E S T Y 4
RIS AL G0 i, DA TRIFR(Y) S BT R (X, mg/L)Zs ]
P2t o $5 A4 20 7 BOAE T EL S/N=3 X 17 B4 o e vk 2 1
S R (limit of detection, LOD), LA S/N=10 X i i 57 it
e BE 44 5 FiEBR (limit of quantification, LOQ), Z5H M3 1.
TE 0.5~250.0 mg/L it ik BV Bl 4 FIIERS AL S 2ttt o¢
R R, HSERB(A)HEEET 1.0000, %7249 LODs Al
LOQs 43 HI7E 0.042~0.096 mg/L 1 0.139~0.320 mg/L 2 [d] .
SR, B AP BETEE N, e e e f AT

K o
23 FHEREE

4% 2 7R, RSDs £ 0.04%~0.30%2 i, %51
FRRG 5 B R, 35 FH IR 2R A
24 ESMH

FERR 1.3.2(3) 19 FF K At 5 v e 8 35 AG D 5 ¥ % ep A2
AT AL PR RE it v B RS HEA T HRIBCRIIN GE, Nk 3 45
AL G H I X IS & 1) RSDs 20510 1.87%. 2.27% .
1.42%. 2.59%, F=HIAE SRR i E 2 BT

R1 4MRLEYEYRSRE, EXFRH. KMEE. LODs # LOQs

Table 1 Linear equations, correlation coefficients, linear ranges, LODs and LOQs for 4 kinds of purine compounds
Mg E1ey¥ HHIE R E(r) 2k P75 Fl/(mg/L) LODs/(mg/L) LOQs/(mg/L)
G Y=35.9568X+2.5194 0.9999 0.5~250.0 0.043 0.142
H Y=39.5720X+1.8011 0.9999 0.5~250.0 0.042 0.141
A Y=48.5490X+1.0696 0.9999 0.5~250.0 0.042 0.139
X Y=21.7290X-0.8761 0.9999 0.5~250.0 0.096 0.320
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#*2 HPLC KB EELELER
Table 2 Experimental results of HPLC detection precision
AT E B/ (mg/kg)
W nay FHE/(mg/kg) RSDs/%
1 2 3 4 5 6
G 253.47 252.65 253.01 253.67 253.46 252.85 253.19 0.16
H 254.00 254.22 253.98 254.02 254.19 254.05 254.08 0.04
A 258.58 256.22 257.47 257.26 257.84 257.29 257.44 0.30
X 280.68 280.51 280.38 280.24 280.40 280.35 280.43 0.05
R3 ERERFZENESHIRER
Table 3 Reproducible test results of purine extraction methods
52 I 5E B/ (mg/kg)
I FHME/ (mg/kg) RSDs/%
1 2 3 4 5 6
G 138.33 147.07 144.38 140.07 144.84 142.28 142.83 2.27
H 1035.98 1077.48 1052.30 1053.57 1065.56 1071.05 1059.32 1.42
A 464.19 441.94 453.96 445.38 447.32 458.21 451.83 1.87
X 69.90 67.00 65.20 68.26 67.80 65.64 67.30 2.59

2.5 fRAREIYER

M 4 TH, AL G, H il X P RICR 58
100.98%. 102.21%. 99.57%. 97.83%, UK H Fik#e
i A B 7 T DAAT RUCPR R RS, R A e i BB A T
i R RS

R4 MIREWSEEEER (n=3)
Table 4 Results of the spiked recovery experiment (n=3)

IR JinkrE/(mg/kg) [mT 1%/ % SRR %

75 101.34

G 150 100.25 102.21
300 99.03
75 99.26

H 150 100.08 99.57
300 99.36
75 101.45

A 150 100.60 100.98
300 100.90
75 97.40

X 150 96.82 97.83
300 99.28

2.6 ELIHRIERESENELER

B 5 AT, UR2EHRE S A R B NS 5 H 22 A
Ko BERBIR, UFSE WL FR AL Y B IE IS & 57
696.56~1862.16 mg/kg Z[f]; HAEAE HEIR AN 11 UF gk (4l 3%
BB A A B 43 B 4720.34 mg/kg FT 3650.60 mg/kg;
BRI PR P B RS 5 4k 936.67~3531.75 mg/kg, HF
B AR DAY JUE 35047 v g EE A 57 Sk 359 8 F () AR 2 JUL PRI B A6 o
FESCRTBIEZE Hr, QU AU s 1 LA T K R A D A o
IIF(Metapenaeus ensis)&5 7K 7 i LA A7, 45 5% 7R
AR S A5 B0 51 1798.60 mg/kg F1 1749.50 mg/kg;
ke 0 VS e 0 5 TR X R A K B LR A,
7R S 5 Bl 1963.7 mg/kg. TEABISE R, MFZENLA
AL FK T WIS HH A SR [ L R
TS ARG I RS A, X FTRES H M5 KR A 1)
ME K IEA G20 peah, WRSRE S P BIENS H L
P38 A 3 RIS i, O EE ARG | MR R
Fr ARG 7 R | B HE R R AR o 8 R A P, TR
L =S L o A SN OEN  Ug~ rivg 1= R4 |
PRI ANE o I PN TSRO, v A I 2ok vy, AT B DR A A e Y
MRS R 22 DUIAZ AT TR (1 T8 U AE A8, T N ARG R S A
AT 04 et e B DR ol 1 B R T R DR R
I AE B9 KL, e B FH AR 2t A DAY VS 35 ok o U R 5
IR IR, BAR AR m R E RN E, HE
Pl AR
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Ko HEAS [R) A SEERS () 43 AR A5 191

RS EBOURAK =R PIZIE S 8 57 (mg/kg, n=3)

Table 5 Distribution of purine content in some shrimp aquatic products (mg/kg, n=3)

b HEEAGH A MRS 2 5] G H A X Ju8 3
U s S - 97.92:0.63 - - 97.92
A sty 110.00+1.45 903.89+3.26 585.29+2.74 154.99+0.12 1754.17
= 324.53+1.98 126.88+0.54 - - 451.41
ERR HEH SRS 1424.60+13.88 1792.08+11.32 867.38+4.43 636.27+2.32 4720.34
By Eng 134.11£1.37 160.63+0.96 - 182.59+1.44 477.34
Pt JEN ks 1259.90+6.44 1185.80+2.56 559.99+2.27 526.06+2.98 3531.75
WL U s S - 49.61+0.12 - - 49.61
LA T SNty 191.04+1.42 660.82+0.76 822.27+3.33 53.84+0.07 1727.97
- = 59.68+0.22 327.55+0.67 - 179.55+0.09 566.79
SRS 443.62+1.36 769.17+1.45 165.02+1.27 258.76+0.15 1636.57
ey Eng - 123.58+0.35 - - 123.58
H AT A SRS 157.33+0.44 997.12+3.21 570.29+2.62 58.89+0.00 1783.64
U s RS - 146.62+1.76 - - 146.62
il sty 350.98+1.27 933.18+4.02 60.43+0.05 151.14+0.03 1495.73
WA = - 252.74%2.41 - - 252.74
W (T SRS 202.57+0.19 1256.23£1.16 324.79+0.30 78.56+0.11 1862.16
ey IEng 37.25+0.08 199.54+0.49 - - 236.79
P SRS 541.86+3.64 939.54+5.18 83.36+0.15 168.04+0.39 1732.80
U s RS - 235.39+1.78 - - 235.39
A SIS 72.86+0.11 474.26+1.35 99.34+0.23 50.10:£0.00 696.56
— - = - 187.64+0.13 - - 187.64
SRS 721.64+1.82 2177.12422.14 581.45+2.02 170.40+0.86 3650.60
eyl - 263.68+1.36 - 118.95+0.43 382.63
P SRS 258.69+1.34 362.70 £3.14 124.30£0.42 190.97+1.19 936.67
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KH,PO,-H;PO, & (pH 3.70) MR 1A . L5 2 I0E, 1k
FERRT ML E B LOD K, K ER,A. G, HM
X BIHE KSR AT, AR ISR TE 97.83%~102.21%2
], 3R FURZE 4 FRIES mla o WA FCOXTIR . AR A
WR L HAKIER . PR, PR S iR i o R
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