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trimaculatus)!"*' . B 3G H (Hemicentrotus
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(Collichthys niveatus) K5 T W ILAFIL . #& & T 1%
FIAR VDL A5 i (R 1) o FR T 20 W VI 3 2 e X
1.2 WA
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T, B SLHRH MAL A B, B SRR
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F-20 °CHAfF. 3% 4E: Thermo C4(250 mmx
4.6mm, 5um), FWE: 0.5 mL/min, KiK.
210 nm, #EFEHEE: 20 pL, KR 25°C, Wizh
e ZHE(A)-0.1%BEFR /K (B), 6 TEM &1 (A
#): 0~5min, 1%~3%; 5~8 min, 3%; 8~
10 min, 3%~ 10%; 15~ 20 min, 30% ~ 45%;
20 ~ 23 min, 45% ~ 55%; 23 ~ 25 min, 55% ~
60%; 25~ 30 min, 60% ~ 70%; 30 ~ 35 min,
70% ~ 85%; 35~ 40 min, 85% ~ 87%; 40 ~
43 min, 87% ~ 90%; 43 ~ 45 min, 90% ~ 95%;
45 ~ 47 min, 95% ~ 100%; 47 ~ 60 min, 100%.
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Tab.1 Sources of the samples

ERTEA S E{1R7 KA FRIRE S S8 KA [H]
name sample batch collection area and sample parameters collection time
FRIH K LSRR, ROK AR TRAE, FRAAGRL UK N A
- ? 2013.11

(L. crocea) 18#t(Z1-218) 300~350 g/J& 3
FRIA R . AR AR THEAEIR X =0, AR TR, SRR A N L&
(L crocea) SHNI-INS) BRRRVKGE N, R RR300-350 @ 201311
FER Bt 651 86) TRAE UM TV IR, PV RIFRAL, AR A LI 013,11
(L. crocea) B AR RUKEE N8, AR E300~350 g/ '
AT ISHHI-HIS)  WECAL K= i35, o 580~100 /e 2013.11
(L. polyactis)

! ) WL L6 25 I B VI 0 4 7R, 77 vk
FEE WS (N, albiflora) 11#LHG1-HG11) E BB, (R 300350 o/ FE 2013.11
By AR SR 1 (C. niveatus) 153t (M1-M15) WAL FEE K i, RIE30~35 g/ 2013.11
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Fig.1 The chromatograms of samples prepared under
different treatment conditions
(a) sample drying methods: drying at 100 °C; (b) sample drying
methods: drying at 50 °C; (c¢) sample drying methods: vacuum freeze

drying
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Fig.2 The chromatograms of samples prepared with
different solvents

(a) extraction solvent: water; (b) extraction solvent: 50%methanol +
50%water; (c) extraction solvent: methanol; (d) extraction solvent:

ethanol; (e) extraction solvent: ethyl acetate
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Fig. 3 The chromatograms of sample prepared with different extract time

(a) extraction time: 1 h; (b) extraction time: 2 h
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Fig. 4 The chromatograms of samples prepared with different power

(a) extraction power: 100 W; (b) extraction power: 250 W
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Fig. 5 The chromatograms of samples with different mobile phases

a) mobile ase: acetonitri e—water; mobile ase: acetonitrile-water (0.1% OSpNOoriC acl
bile ph itril b) mobile ph itril 0.1% phosphoric acid
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Fig. 6 The chromatograms of samples detected by different wavelengths

(a) detection wavelength: 210 nm; (b) detection wavelength: 230 nm; (c) detection wavelength: 254 nm; (d) detection wavelength: 280 nm
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Fig.7 The chromatograms of samples using different HPLC columns

(a) chromatographic column: Hibar C,g; (b) chromatographic column: Thermo C;g
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Fig. 8 The chromatograms of samples at
different flow rates

(a) flow rate: 0.5 mL/min; (b) flow rate: 0.8 mL/min; (c) flow rate: 1.0

mL/min
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Fig. 9 The chromatograms of samples prepared with
different sample amount
(a) injection volume: 10 pL; (b) injection volume: 15 pL; (c) injection

volume: 20 uL
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Fig. 10 HPLC fingerprints of Zhoushan cultured L.

crocea (a), Fujian cultured L. crocea (b), L. polyactis (c),
N. albiflora (d) and C. niveatus (e)
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Fig. 11 Identification of 18 common peaks
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Tab. 2 Similarity analysis of cultured L. crocea from Zhoushan and Fujian, L. polyactis, N. albiflora and C. niveatus

AR HRABLEE TR AL “R FHABLEE B HRABLEE AR AL
name similarity name similarity name similarity name similarity name similarity
N1 0.847 H1 0.710 HI1 0.741 HGS8 0.650 M7 0.182
N2 0.817 H2 0.601 H12 0.726 HG9 0.641 M8 0.197
N3 0.867 H3 0.714 H13 0.739 HG10 0.485 M9 0.189
N4 0.802 H4 0.711 HGI 0.567 HGI1 0.625 M10 0.276
S1 0.894 H5 0.726 HG2 0.640 Ml 0.220 M11 0.197
S2 0.735 H6 0.725 HG3 0.605 M2 0.296 M12 0.195
S3 0.873 H7 0.728 HG4 0.639 M3 0.117 M13 0.120
S4 0.818 H8 0.739 HG5 0.581 M4 0.204

S5 0.794 H9 0.549 HG6 0.651 M5 0.122

S6 0.845 H10 0.745 HG7 0.355 M6 0.189
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F. cultured L. crocea (Shacheng Town, Fuding City, Ningde City, Fujian Province); H. wild L. polyactis); HG. cultured N. albiflora; M. wold C.

niveatus; Z. cultured L. crocea (Dongji Island, Zhoushan City, Zhejiang Province)
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Tab.3 Component matrix

o) i) contents Gy i) contents

NO. 1 2 3 N 1 2 3
1 0.800 0.533 0.009 10 0.165 0913 -0.111
2 0.886 0.425 0.047 11 0.009 0.916 -0.170
3 0.864 0.469 -0.015 12 0.192 0.945 0.163
4 0.919 0.336 0.054 13 0.596 0.005 0.070
5 0.919 0.337 0.054 14 -0.155 0.078 —0.569
6 0.667 0.688 —0.043 15 -0.891 0.216 0.037
7 0.969 -0.015 0.103 16 0.564 0.717 0.307
8 0.808 0.325 -0.278 17 0.006 0.827 0.445
9 0.392 0.828 0.049 18 -0.178 0.212 0.786
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Tab.4 Cross-validation results
IR R T2 5 57 predicition group members Bt
classification 1 2 3 4 5 total
¥ 1 15 0 0 0 0 15
counting 2 0 10 0 0 0 10
3 1 0 12 0 0 13
4 0 0 0 11 0 11
5 0 0 0 0 13 13
0% 1 100 0 0 0 0 100
counting 2 0 100 0 0 0 100
3 7.7 0 92.3 0 0 100
4 0 0 0 100 0 100
5 0 0 0 0 100 100

TE: XA EIEN G198 4% KL S AT T IER 732K

Notes: 98.4% of the samples in prediction group were classified correctly
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HPLC fingerprint of large yellow croaker (Larimichthys crocea) and its
application to geographical origin traceability and species identification

GU Deyue, REN Xijie, CHI Changfeng’, WANG Bin, XU Meiying, WU Changwen

(National Engineering Research Center of Marine Facilities Aquaculture, School of Marine Science and Technology,
Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: Large yellow croaker (Larimichthys crocea) is one of the important economic fishes in China. Since
1970s, wild resources of large yellow croaker have been almost extinct due to overfishing. To solve the production
problem, artificial breeding and cultured technology for large yellow croaker obtained successful breakthrough and
the output of large yellow croaker was improved significantly. However, the quality of the cultured and wild large
yellow croaker has great difference. In addition, the quality of cultured large yellow croaker from different
environment is uneven. Therefore, the quality control methods for large yellow croaker are important for the
development of large yellow croaker breeding industry. At present, fingerprint analysis has been widely applied to
quality control systems of traditional Chinese medicines because of its advantages and popularity, and more
chromatography and spectral methods including high-performance liquid chromatography (HPLC), gas
chromatography, infrared spectrometry and mass spectrometry have been used for the fingerprint analysis, but
HPLC fingerprint technology is rarely used in the quality control of aquatic products at present. In this paper,
conditions for sample pre-processing, component extraction and HPLC analysis method were optimized, and a
validated HPLC method coupled with cluster analysis, principal component analysis and discriminant analysis has
been developed for the study of the HPLC fingerprint of large yellow croaker. Under the optimum conditions,
muscles from cultured large yellow croaker (L. crocea) from Zhoushan and Fujian, L. polyactis, Nibea albiflora
and Collichthys niveatus were freeze-dried and their chemical components were extracted using ethyl acetate. The
chemical components from different samples were detected by Agilent 1260 DAD-HPLC on Thermo ODS-C
(250 mm x 4. 6 mm, Sum) eluted by acetonitrile-water (0.1% H;PO,) under the optimum conditions: Flow rate 0.5
mL/min, inject volume 20 pL, and wavelength 210 nm. The HPLC fingerprints and mutual mode of large yellow
croaker from Zhoushan and Fujian, L. polyactis, N. albiflora and C. niveatus were established using similarity
evaluation system for chromatographic fingerprint of TCM (Version 2004). Similarity analysis results indicated
that the similarity order of other samples to large yellow croaker from Zhoushan was large yellow croaker from
Fujian > L.polyactis > N. albiflora > C. niveatus. The same species had the similar characteristic peaks of HPLC

and could be clustered together, but cluster analysis could not distinguish large yellow croaker from Zhoushan and
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Fujian. In the principal component analysis, three principal components (PC1, PC2 and PC3) were selected and
accounted for 80.36% of the original data. According to the results of principal component scores, the scatter
diagram of 62 samples was drawn, and each sample was able to form distinct cluster in the principal component
space, then the identification of large yellow croaker from Zhoushan and Fujian, L.polyactis, N. albiflora and C.
niveatus was basically achieved. Based on the results of principal component analysis, PC1 was used to develop
the discrimination function for distinguishing different type samples. The accuracy of the discrimination function
was 98.4%. Therefore, the established method had good stability, precision and reproducibility, and it was also a
very reliable and useful method for distinguishing large yellow croaker from different species and/or environment.
On the whole, HPLC fingerprint combined with reasonable methods of mathematical statistics provides an
effective method for large yellow croaker geographical origin traceability and species identification.

Key words: Larimichthys crocea; HPLC fingerprint; similarity; clustering analysis; principal component analysis;
discriminant analysis
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