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Table 1 Mineral element content and coefficient of variation of Eriocheir sinensis samples from three provinces

) # o AR A EETTEY
R S E g ke TREKG A Elgke'  EREKG S gke TR A%
\Y% 0.301 + 0.051° 16.86 0.106 + 0.058"* 54.58 0.281 + 0.027" 9.59

Cr 0.179 + 0.026* 14.64 0.031 + 0.026"* 83.18 0.151 = 0.024¢ 15.75
Mn 59.463 + 6.33* 10.64 14.21 + 11.54"* 81.21 48.381 = 7.254¢ 14.99
Fe 141.635 + 26.355° 18.61 68.783 + 30.478"* 44.31 128.492 + 18.354* 14.28
Co 0.112 £ 0.013® 11.63 0.112 + 0.055° 49.46 0.099 = 0.01* 10.45

Ni 0.378 +£ 0.019* 5.06 0.829 + 0.286"* 34.57 0.411 = 0.039* 9.58

Cu 10.153 + 0.465° 4.58 9.625 + 1.865* 19.37 9.383 + 0.532¢ 5.67

Zn 26.323 + 1.645 6.25 24.397 + 3.532° 14.48 22.09 + 1.026" 4.65

As 0.561 + 0.057¢ 10.21 0.676 + 0.186" 27.47 0.557 = 0.051* 9.07

Se 0.521 + 0.062° 11.96 0.593 + 0.238* 40.09 0.511 £0.1* 19.53
Mo 0.067 + 0.006* 9.36 0.094 + 0.02>*¢ 21.07 0.06 + 0.005* 8.16

Ag 0.019 + 0.002* 10.27 0.019 = 0.005° 26.86 0.016 = 0.001* 7.73

Cd 0.037 + 0.005* 14.77 0.085 + 0.039"* 45.62 0.035 = 0.007* 20.56
Ba 42919 + 6.414* 14.94 22.138 + 17.968"* 81.16 42.326 + 5.46* 12.90
Pb 0.126 = 0.02¢ 15.92 0.045 + 0.015"* 32.84 0.125 + 0.022* 17.32

U 0.011 = 0.001* 13.35 0.024 + 0.007"* 31.51 0.011 £ 0.002* 15.29

T« [A]—47 7 B AR [ 26 7R 28 S HE AN S 35 (P>0.05 ), T RS ) 4675 22 S Mk . 35 (P<0.05) ,* #7228 S M il f 35 (P<0.01)
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Table 3 Eigenvalues and contribution rates to total variance of principal components

E R AR Tr 2k EY Rir 2 EN- 28 S AEE Ty 2 kR R 2
4 IR 5 4 IR 5
’ R S ’ R X
F, 2.70180 45.620 45.620 F, 1.15121 8.283 80.697
F, 1.65770 17.180 62.800 Fs 1.08840 7.404 88.101
F, 1.24033 9.615 72.414
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Fig.1  Principal component load network diagram
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Fig.3 OPLS-DA plot of Eriocheir sinensis from

the three provinces
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Fig.2  Scatterplots of the first 2 principal components of

mineral elements in Eriocheir sinensis from different provinces
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Fig.4 Variable importance in the projection (VIP)
obtained from the OPLS-DA mode
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AL AR LB IR Sy RN R B & Iy T AR Bl
T 0 7 b R 0 A T
Y wypnn=418474 Cr +8.619Zn+217.733Mo+
2985.872Ag+435.304Ph+2064.008U-225.885 (1)
Y i 54 = 337.794Cr +7.4387n +196.337Mo +
2572.111Ag+435.278Pb+1832.675U-172.834  (2)
Y w5 u = —36.296Cr +6.106Zn +1492.141Mo +
4535.875A¢-55.028Ph+3214.478U-224.345 (3)
H Al L, Cr.Zn Mo .Ag .Pb U6 Fli oo & i) &

AN RHAE RG] AR B KRBT, 6 FiotE
E % G = 7 N = W] I = A O B P [ R
B e e 501 55 A 19 40 50 R 50 %k L £ 48 1A
A A B 7= b X ORI AR AT B 43 2 B R
B, 48 00 0 45 SR 0 TR SR 2 R 100% (55 4)
KB —35 AT 28 ORAIE , S5 B R BRI
1 ANREARGAR AL T, SRANEREIT
4278 1009 1 TH 43285 | I SR i) 38 LI EH i) 1F
W% K 97.2%.,

R4 FI5E EE T 43 2 R H R R

Table 4 The predicted classification and accuracy of discriminant function

AT 5 FIA

Gk =X HEIN T E % Ty A ey
TR A A Z Ry 10 100 10 0 0
X %) 16 100 0 16 0
TTH 10 100 0 0 10
A1t 36 100 10 16 10
X IiE Z R K 10 90 9 0 1
EX %) 16 100 0 16 0
TTH 10 100 0 0 10
At 36 97.2 9 16 11
T A S3AT R 0 G2 R AT A8 SURUE . AE 38 SLERAIE | A A~ G2 40 4 DI R 1 A1 19 BT A 2 A0 DR 2 1) pRBSOR 432
AU 53T SR PR R T 25 Sy A S il i
5l 2 & X (Fuction] \Fuction2) , Ho ' Fuctionl A9 ’df:f
% TR Y 97.1% , Fuction2 ) 7 2 Tt ik % il i
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FRARSL AT 3R L ) 3 PR IR S, AT SE,l P .
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AR UT 1 50 2R
LY Ry -IO_I 1 1 1 1
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A C R S S L N R
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LDA) &5 50 W) 0 3R &t Bt | ok b 77 e B 2 A6
T AR B B B T 7 W e R oh, JE
B PCA AR AL E 70 A [R] b Bk i) A 4 8

EFREE T EEE € E3:
Fig.5 Classification diagram of typical
discriminant functions
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The Origin Discrimination of Eriocheir sinensis under Rice Crab Farming System
in North China
Bai Shuyan'?, Wang Peng'?, Chen Zhongxiang'?, Wu Song'?, Hao Qirui'?,
Gao Lei'?, Du Ningning'?, Qin Dongli"*
(“Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070

“Supervision, Inspection and Testing Center for Fishery Environment and Aquatic Products (Harbin), Ministry of
Agriculture and Rural Affairs, Harbin 150070)

Abstract In order to identify the geographical origin of Eriocheir sinensis under the co—cropping mode of Northern Rice
crab, the 16 elements of V, Cr, Mn and other 16 elements in 36 samples of Eriocheir sinensis in Heilongjiang, Jilin
and Liaoning province were quantitatively detected by ICP-MS, and the data were analyzed. The results showed that the
contents of V, Cr, Ni, Mn, Zn, Ba, Fe, Mo, Cd, As, Pb and U in the samples of Eriocheir sinensis were signifi-
cantly different (P <0.05). Most of the elements showed a very significant correlation. Based on the mineral element con-
tent characteristics, the origin of Eriocheir sinensis samples in different provinces was determined by PCA, OPLS-DA
and S—-LDA. The results showed that PCA could only distinguish some samples, while the initial discrimination accuracy
of OPLS-DA and S-LDA methods is 100%, the prediction ability of OPLS-DA was 71.4%, and the accuracy of S-LDA
was 97.2%, which was the best method. The contents of Zn, Cr and Pb were important variables for tracing the samples
of Eriocheir sinensis in three provinces. The results showed that the effective identification of the origin of Eriocheir
sinensis under the co —cropping mode of rice crab in Northeast China can be realized based on the combination of ele-
ment fingerprint and chemometrics analysis.

Keywords rice crab farming system; Eriocheir sinensis; origin identification; mineral elements



