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Origin identification of pineapples based on mineral element

fingerprint analysis technology

Ke Jiancan Chen Liyi Dong Hai Zheng Hongtao Chen Yabo
(Zhongshan Institute for Food and Drug Control, Zhongshan, Guangdong 528402, China)

Abstract: [ Objective] To analyze the differences in mineral element contents among different pineapple samples and explore the feasibility
of applying a discriminant model based on elemental fingerprint analysis to the identification of Shenwan pineapple, a geographical
indication product. [ Methods] Inductively coupled plasma mass spectrometry was employed to determine the contents of 28 mineral
elements in 5 different pineapple samples. Combined with principal component analysis, partial least squares discriminant analysis, and
Fisher discriminant analysis, the classification characteristic elements were identified. Discriminant models for pineapples from different
producing areas and different bases within the same producing area were established and evaluated. [ Results] The characteristic mineral
elements (Ca, K, Mg, and Mn) for identifying pineapples from three different producing areas, namely Mangchong Village of Shenwan
Town, Yugonglou Village of Xuwen Town, and Wuhe Village of Jiangchuan Town, are screened out. For pineapples from three different
planting bases (Mangchong, Dapai, and Modao) in Shenwan Town, the characteristic mineral elements identified are Ca, K, Mg, Na, and B.
The Fisher discriminant model established based on these characteristic mineral elements achieves an overall discrimination accuracy of
100% for pineapple samples from different producing areas and 95.9% for those from different bases. [Conclusion] The multivariate
statistical analysis method based on mineral elements can effectively discriminate pineapple samples from different producing areas or
different bases and can be applied to the traceability of pineapples.

Keywords: pineapple; geographical indication; element; multivariate statistical analysis; identification
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Table 1 Sample classification and information table
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100 mL &5 s i e, FH 3% Al 1R 75 W 7%, A9 21 SR A o vh
Al (1 mg/L) o

(2) TR A Ar e TR 43 B AR 0,5, 10, 50, 100,
500 pL NCS187372 £ It % A4k # #E rh )3, 0,2, 10,20,
100,200 pL 5K 45 #E H 8] ¥, 0, 10,20, 100, 200, 1 000 pL
NCS141505 £ JC % 45 #fE % W , 0, 20, 400, 2 000, 4 000,
20 000 pL Na K .Ca Mg & hrifE¥ K ,0,5,10,50,100,
500 pL NCS141063 £ JC R AR T° 100 mL 25 &,
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Table 2 Linear equations, correlation coefficients, linear ranges, detection limits, precision, and spiked recovery rates

for each element

JTLH EVEW¥: Lt R LA Kt B /(mg-kg™ ") KEE(n=7)/% Ik E /%
"B y=5.602>X10"x+2.911 < 10 0.999 8 0~1 000 pg/L 1.348 1.52 87
*Na y=2.877>X10%+2.593 X 10° 1.000 0 0~200 mg/L 0.001 0.79 110
*Mg y=1.477X10%+1.047X 10° 1.000 0 0~200 mg/L 0.001 0.77 102
YAl y=5.44810°x+1.359 < 10° 1.000 0 0~1 000 pg/L 0.592 1.11 87
PK y=1.328X10°%—9.720 X 10° 1.000 0 0~200 mg/L 0.007 0.46 87
“Ca y=17.578 X 10*x+4.956 X 10? 1.000 0 0~200 mg/L 0.003 0.71 99
i y=5.275X10>x—1.117 1.000 0 0~1 000 pg/L 0.122 0.56 97
Sy y=1.943X10*x+2.667< 10 1.000 0 0~50 pg/L 0.003 0.88 97
Cr y=2.353X10*x+6.667 X 10 0.999 9 0~50 pg/L 0.002 0.57 96
SMn y=1.194X10"x+7.701 X 10° 1.000 0 0~1 000 pg/L 0.080 0.41 88
*Fe y=1.919X10*x+3.963 X 10* 0.999 9 0~1 000 pg/L 0.045 0.28 90
¥Co y=4.057>X10*x+7.001X 10 0.999 9 0~1 000 pg/L 0.009 0.37 96
Nji y=1.052X10*x+1.067 X 10? 0.999 7 0~50 pg/L 0.028 0.30 106
SCu y=2.817X10*x+1.961 <10’ 0.999 8 0~1 000 pg/L 0.041 0.43 88
7n y=4.188X 10°x+2.754 X 10° 0.999 8 0~1 000 pg/L 0.104 0.36 95
PAs y=3.122X10°x+3.778 X 10 0.999 9 0~50 pg/L 0.013 0.94 97
8Se y=1.798 X 10°x— 8.893 1.000 0 0~50 pg/L 0.147 3.00 93
8Sr y=1.544X10"x+7.545X 10 1.000 0 0~5 mg/L 0.000 03 0.64 94
Mo y=1.362X10*—1.747X 10° 0.999 9 0~50 pg/L 0.005 2.68 89
Ag y=4.486X10*x—3.333 0.999 7 0~50 pg/L 0.000 3 0.28 96
"cd y=6.423 X 10°x+8.897 0.999 7 0~50 pg/L 0.003 0.51 104
S y=1.369 X 10*x+1.389 X 10 1.000 0 0~50 pg/L 0.006 0.86 99
) y=1.832>X10*x+1.889X 10 0.999 9 0~50 pg/L 0.003 0.62 99
""Ba y=6.234X10°x+2.093 X 10° 0.9999  0~1000 pg/L 0.016 0.35 99
“'Hg y=5.809X10°x+7.410 0.999 6 0~2 pg/L 0.004 1.90 86
2%Pph y=1.115X10°x+6.200X 10 0.999 7 0~50 pg/L 0.005 0.21 95
#2Th y=1.073X10°x+1.335X 10° 0.999 9 0~50 pg/L 0.003 1.00 95
®u y=1.091X10°x+1.133X 10 09997  0~50 pg/L 0.000 05 0.41 95
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R3 TRMREEZHRPTENSE

Table 3 Contents of elements in pineapple samples from different regions

R 298 | 2026 FE 8 A | RMSHM

FE it '"B* »Na’ Mg’ 7Al YK “Ca” T
SW1(n=94) 5744271  3.61+092 132+15 0294013 17954293 19.1+2.82 0.014--0.041
SW2(n=100) 3.50+1.23  6.56+2.23 14417 0.76+0.28 1853392 5764223 0.028-0.010
SW3(n=99)  0.58+0.14  3.55+1.85 163+ 16 0.1240.07 2131307 67.5+14.5 0.015-0.004
YG(n=60) 746+3.03  1.1440.46 180+ 24 ND 12344224 82.719.0 0.0144-0.005
WH(n=90) 9.05+242  1.9341.37 140+ 16 0.29-+0.13  2478+785 66.2--14.6 0.01540.004

FE &L Sy 2Cr SMn" Sope” PCo” oON§” Scu”
SW1(n=94) ND ND 7.63+1.74 2344038  0.12740.029  0.317+0.087 1.3140.23
SW2(n=100) ND ND 5.57+1.93 2.38+0.66  0.090+0.048  0.324+0.078 1.020.49
SW3(n=99) ND ND 5.58+1.32 1.9840.53  0.039+0.010  0.413+0.075 0.65+0.13
YG(n=60) ND ND 23.649.29 1.16£0.20  0.044-£0.020  0.240+0.049 0.4240.11
WH(#n=90) ND ND 23.649.29 2274044  0.00540.002  0.234+0.096 0.74+0.20

e Zn" A" 78Se 885y Mo Ag med
SW1(n=94)  1.1740.15 0.023+0.015 ND 0.107-£0.039  0.00840.002 ND 0.002 440.000 4
SW2(n=100) 1.58+0.29 0.015+0.018 ND 0.14340.069  0.007=+0.005 ND 0.003 7+0.000 9
SW3(n=99)  1.3040.15 0.00540.009 ND ND ND ND 0.004 0+0.000 8
YG(n=60) 0.78£0.12  0.0024-0.001 ND 0.610=-0.280 ND ND 0.001 74-0.000 4
WH(2=90) 1384025  0.006+0.002 ND 0.1260.078  0.00940.008 ND 0.002 94-0.001 0

B HEgy 2Igh 3Ba’" 2iHg 205pp 22T 28y
SW1(n=94) ND ND 0.124+0.036 ND ND ND ND
SW2(n=100) ND ND 0.108+0.086 ND ND ND ND
SW3(n=99) ND ND 0.021+0.012 ND ND ND ND
YG(n=60) ND ND 0.223+0.108 ND ND ND ND
WH(#n=90) ND ND 0.033+0.013 ND ND ND ND

T RFEILFEA KT E  NDRFERK T .
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Figure 2 Principal component score plot
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Table 5 LDA results of pineapple samples in group B
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Table 6 Classification function coefficients for group A Table 7 Classification function coefficients for group B
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Figure 6 Discriminant function score plot
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