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Determination of 5 kinds of nucleotides content in aquatic products by high
performance liquid chromatography

ZHANG Yan-Hong', YI Qian', ZHANG Feng-Ping”’, YANG Jie', YANG Xin-Yi'

(1. Sichuan Willtest Technology Co., Ltd., Chengdu 610041, China,
2. Facuity of Quality Management and Inspection Quarantine, Yibin University, Yibin 644007, China)

ABSTRACT: Objective To establish a method for the determination of 5 kinds of nucleotides in aquatic products
by high performance liquid chromatography. Methods After optimization of chromatographic conditions and
selection of pretreatment conditions, the sample was extracted twice with 5% perchloric acid solution at 4 °C, and
then extracted with 0.01 mol/L KH,PO, (containing 1.45 mmol/L tetrabutyl ammonium bisulfate,
pH=5.0)-acetonitrile (95:5, V:V) was eluted by mobile phase, separated by Cig (250 mmx4.6 mmx5 pm) column,
detected by ultraviolet detector, and quantified by external standard method with standard curve. Results  The 5
kinds of nucleotides had a good linear relationship in the range of 0.1-100.0 pg/mL, and the correlation coefficient
was greater than 0.999. The limits of detection and limits of quantitation were 1.0-2.0 mg/kg and 3.0-6.0 mg/kg,
respectively, and the precisions were 2.00%—6.87%. The spike recoveries were 92.3%—105.6%, the intra-assay standard

deviations were 0.63%—7.90%, and the inter-assay standard deviations were 1.72%-7.34%. Conclusion This method
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has high sensitivity and good repeatability, and can be used for the qualitative and quantitative analysis of 5 kinds of

nucleotides in aquatic products.
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Fig.1 Spectra of the mixed standard solutions of
5 kinds of nucleotides
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Fig.2 Chromatograms of 5 kinds of nucleotide standard solutions under different mobile phase conditions
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Fig.3 Chromatograms of 5 kinds of nucleotide standard solutions under different pH mobile phase conditions
2,13 EEMBEMREF L, EREERILE 4. & 4 A, B G R R Y T

R REEXHR IR EE ST . GO PERE | TR

AR B EER A — B . AWFIT 0 5 T A 1g A
IR 25, 30, 35 Fl 40 °CHf 5 FA%TE IR 0T F1 23 55

w5, HAREE ORI R4, r B AR, Ay AR AL
b, FEVLBSER, BIBIE SRR, R SRR .
BSRERMTI G, 2B IR A E 30 °C.



514 AHILT, S E RO R A K S S R R 199
25 °C 30 °C
80 UMP GMll\)/[P . 80 UMP Gl\l/\l/{)P
% 60 CMP é 60 I CMP
£aof AMP =P AMP
B0t 20
5 =
E 0 . . ; . E . . . .
ol 10 20 30 40 0 10 20 30 40
1R B B 1] /min 5+ B3 15} 8] /min
35°C 40 °C
80 UMP GMP 80 T UMP GMP
=) IMP =) IMP
E 60 - CMP ‘é 60 I CMP
B 40 F AMP B 40 [ AMP
oot Hoof
= 0 . . . £ 9 ; : : .
ol 10 20 30 40 2 10 20 ‘ 30 40
5 B8 i [A] /min 484 B[] /min

Bl 4 5P IRARER

AN TR B SRR TR A5 T ik

Fig.4 Chromatograms of 5 kinds of nucleotide standard solutions under different column temperature conditions
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Fig.5 Chromatograms of 5 kinds of nucleotide standard solutions separated by chromatographlc columns from different manufacturers
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Fig.6 Investigation results of different extraction solvents (n=6)
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Investigation results of different extraction temperatures (7=6)
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Fig.8 Investigation results of the static time of the refrigerator at 4 °C (n=6)
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Fig.9 Investigation results of different extraction methods (n=6)
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Fig.10 Investigation results of different extraction times (n=06)
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2.3 MR, RERMEER

Fig B AR TAESAE, XF 5 P RIR A Fr i R 51 T
P W5 VR FE I R, DA T IR () 0 VR B Ok B AR R (X
pg/mL), EREIEEF YA BR(Y), ZlilbnidE TAEMZ, 5
P RTE 0.1~100.0 pg/mL JLEINLEH R, HXER
BBKF 0.999, b v 75 0345 SLF6 BRI F 25 F1RE o
i, E BARfb GRS SRE I, U3 fEEWLT
(SINPE Rk BB, LL 10 f5{E M L (SINFE o m R, K
H R 0 AE 12 R4 9K 1.0~2.0 mg/kg I 3.0~6.0 mg/kg, %5
UL 2,
24 FBEEXR

XA . TIRHGT IR . 2R R ARG 4 A SEBRRE
F TR R S, S5 R 3. AR 3 WAL, 4 FhokE
FEShH 5 R IR E 45 5 RSDs A 2.00%~6.87%, ¥4/
F 10%, BT EmEIMLE, BEER.

2.5 [ElfE
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WCSESS, WK RAERIER 0.5 f5. 1.0 5. 2.0 fiF, M
e (n=6) FIAL ] (n=3) AR [H R Fl RSDs, 252 413% 4 Jir
IR o TE_FREAE IR RE BT AL BRI (3 51, A7
H S AT IR I 2l 92.3%~105.6%, HtPY RSDs
} 0.63%~7.90%, HttiE] RSDs & 1.72%~7.34%. 15 1% )5 i
EFXAR R | O ] B i K = A, R S [) s a0 i B
Y1 AT e 28 R A
2.6 SERRAEMASI

REETEFE, RAERFA AL 144, %8 R
TR RIS AL TTRR ) B, G55 I3R S, il . 1%
HIRTUR A6 F RN AR R ST M LRI s LA 11
SRR, SN EISEAET, REK SRR TR, B
PRI AT, o3, YRR S BT TIRA oo (I,
JITEEST AR VR P TR S 5 FIMEETIR & i E o

F2 SMEZERZMTER. BASTE. HXRK. RUERMEER
Table 2 Linear ranges, regression equations, correlation coefficients, limits of detection and limits of quantitation of
5 kinds of nucleotides

415 2Rk FEl/(pg/mL) I U5 75 LS () iz H B/ (mg/kg) E BEFR/(mg/kg)
CMP 0.1~100.0 ¥=0.2484X-0.1788 0.9996 1.0 3.0
UMP 0.1~100.0 ¥=0.5553X-0.4048 0.9997 1.0 3.0
GMP 0.1~100.0 ¥=0.876X-0.5565 0.9994 1.0 3.0
IMP 0.1~100.0 ¥=0.5441X-0.3638 0.9994 2.0 6.0
AMP 0.1~100.0 7=0.7338X-0.5013 0.9995 2.0 6.0
R3 FEBEEIBRER@N=6)
Table 3 Precision experimental results of the method (n=6)
B 415y - 34 {8/ (mg/kg) RSDs/% B 45 V- HfE/(mg/kg) RSDs/%
CMP — — CMP 16.0 2.97
UMP 10.2 3.59 UMP 41.8 3.87
it GMP 223 2.05 H GMP 44.6 3.94
IMP 1045 2.00 IMP 296 3.09
AMP 452 4.06 AMP 41.9 5.00
CMP — — CMP 8.00 2.94
UMP 2.97 3.24 UMP 29.6 6.87
PR O GMP 39.2 221 rhAR S T GMP 14.5 3.55
IMP 1023 3.40 IMP 93.2 3.33
AMP 1690 2.95 AMP 318 4.95

1 AHXTBRUE (R 22 (relative standard deviation, RSD); — /R A H, 3 5 A,



LERE Ul

SRHELL, S5 RGO IR E K b R 5 R EHR

203

T4 ARERIELEER
Table 4 Results of spiked recovery test

ik H4y JbR AR /(mg/kg) 53/ % L RSDs/% {113 RSDs/%
CMP 6,12,24 103.3,99.1, 102.1 7.35,4.77,1.97 5.65,4.25,4.23

UMP 6,12,24 96.9,95.2,94.5 4.50,3.38,2.45 5.28,3.23,2.16

B £ GMP 10, 20, 40 99.1,96.8,92.3 5.68,2.61, 1.42 5.15,3.45,1.72
IMP 500, 1000, 2000 94.9,98.8,99.8 2.65,4.32, 4.60 3.08, 5.22, 4.02

AMP 20, 40, 80 98.8,97.5,97.4 4.39,4.90, 4.68 4.69,5.01, 4.60

CMP 6, 12,24 96.0, 96.4, 96.8 4.78,3.27,3.63 4.14,4.33,7.34

UMP 6,12,24 96.0, 98.6, 96.6 7.00, 5.23, 5.68 5.82,4.96, 5.58

JVEHR IR GMP 20, 40, 80 98.5,102.3,97.6 0.89, 1.55, 0.84 2.58,5.06,2.37
IMP 500, 1000, 2000 101.7,99.7, 97.6 6.85,2.63, 1.42 5.75,6.53, 5.51

AMP 800, 1600, 3200 96.2, 95.6, 95.7 3.71,2.75,2.89 4.32,3.98,4.07

CMP 40, 80, 160 95.9,98.3,97.3 1.19, 1.24,1.52 3.16,4.79, 3.88

UMP 20, 40, 80 96.4,95.4,94.2 5.71,1.83, 0.63 4.68,3.17,3.09

EH GMP 20, 40, 80 97.0, 97.3, 96.5 2.72,2.74,1.18 4.95,5.14, 4.88
IMP 150, 300, 450 104.1, 98.8, 97.6 2.61,1.49,0.86 5.11,4.24,2.94

AMP 20, 40, 80 95.7, 100.8, 103.0 5.95,7.90, 6.01 439, 6.47,5.73

CMP 400, 800, 1600 95.0, 98.6, 97.4 4.08, 6.02, 2.55 3.04, 6.10, 5.70

UMP 15, 30, 60 93.2,93.2,92.5 1.53,1.57,3.79 2.01,3.19,2.68

rhAR L 1 GMP 10, 20, 40 99.3,101.3, 96.9 4.02,5.09, 6.83 5.79, 6.42, 5.33
IMP 50, 100, 200 103.7, 102.9, 105.6 3.32,5.79, 1.94 4.23,5.57,2.07

AMP 150, 300, 450 95.3,95.0, 95.1 6.44,3.64,1.71 4.06,3.71,3.49

5  EFRHERINE L R (mg/kg, n=6)
Table 5 Determination results of actual sample (mg/kg, N=6)

75 R CMP UMP GMP IMP AMP
1 LR (Lithobates catesbeiana) 22.50 — 8.81 7.47 28.40
2 1E8 (Lateolabrax japonicus) — 7.10 12.20 2646.00 134.00
3 30 55 H1(Octopus vulgaris) — — 17.70 169.00 29.00
4 4 W (Pectinidae) — 5.71 15.70 103.00 344.00
5 Wi (Ostreidae) — 11.60 28.00 427.00 100.00
6 o RN (Procambarus clarkii) — — 17.80 1006.00 2691.00
7 )& (Haliotis Genus) — — 30.30 60.20 1014.00
8 Wik (Mantis shrimp) — — 54.10 201.00 90.40
9 B SR (Ictalurus punctatus) — — 99.40 168.00 60.70
10 16 (Paphia undulata) 9.16 31.3 39.40 323.00 23.30
11 JVEH AR (Metapenaeus ensis) — 2.42 42.80 1267.00 2002.00
12 41 (Carassius auratus) — 4.99 11.30 1070.00 51.30
13 TFHHE (Scylla) — — 7.76 72.00 133.00
14 HRAEGENE (Eriocheir sinensis) 8.33 28.30 24.10 227.00 342.00
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