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Geographical Origin Trace of Muskmelon in Xinjiang Based on Strontium
Isotope and Mineral Element Characteristics
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Abstract: A discriminant model of muskmelon origin was established to provide theoretical basis
for geographical origin trace of muskmelon. In this study, the contents of strontium isotopes
m(¥Sr):m (*Sr) and various mineral elements of melon species in melon samples collected from
Hami, Turpan, Bazhou and Aksu of Xinjiang were determined by thermoelectric ionization mass
spectrometer and inductively coupled plasma mass spectrometer. The discriminant analysis model
was established in combination with principal components and discriminant analysis in stoichiometry
to conduct discriminant analysis on melon from different producing areas in Xinjiang. Multiple
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comparison results showed that Al, Fe and Rb contents of Hami melon were significantly higher than

those of Turpan, Bazhou and Aksu. The contents of Ca and Na in melon in Bazhou were significantly
higher than those in Turpan, Hami and Aksu. The m (¥Sr) :m (*Sr) of melon in Bazhou and Aksu
significantly higher than m (*’Sr):m (*Sr) of melon in Hami and Turpan. The discriminant model was
established based on m (¥Sr):m (*Sr) and 8 mineral elements, including Ca, K, Na, V, Cr, Ni, As and
Rb. The overall discriminative rates of back-substitution and leave-one-out cross-validation of

four-ground melon were 100% and 93.8% , respectively. It could be feasible to discriminate

muskmelon from different producing areas in Xinjiang by m (¥Sr) :m (¥Sr) and various mineral

elements combined with stoichiometry.

Keywords: muskmelon, strontium isotope, mineral elements, origin traceability
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Table 1 Information of different melon origin samples
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Table 2 Statistical results of Sr and m (¥Sr):m (*Sr) in

melon from different regions in Xinjiang
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Table 3 Content of mineral elements in melon from different regions in Xinjiang

JiT 5 53 %0/ (mg/kg)

JLR

Al 2.93+1.54¢ 2.22+1.61% 1.06+0.46" 1.00£0.62"
Ca 199.0+39.2" 285.3+77.6* 288.2+85.7* 218.6+32.4%
Cu 0.40+0.13* 0.59+0.46° 0.38+0.13* 0.46+0.02*
Fe 4.78+0.96* 3.08+1.40" 4.21£1.01* 3.26+0.80"
K 3258.3£771.6" 3149.9+643.1" 2829.1+£366.6" 4072.7+193.2¢
Mg 290.5+44.1° 241.0+68.1° 231.5+41.3¢ 248.7+22.4*
Mn 0.61+0.23° 1.19+0.70* 0.97+0.47° 0.59+0.13¢
Na 267.4+103.5" 197.8+35.9" 448.2+251.2* 234.3+56.9"
Zn 1.09+0.43¢ 1.46+0.66* 1.50+0.41° 1.44+0.26°
\ 0.026+0.016* 0.020+0.010* 0.019+0.014 ¢ 0.019+0.006 *
Cr 0.026+0.023 * 0.030+0.014* 0.034+0.012° 0.048+0.010*
Co 0.000+0.000" 0.014+0.011+* 0.008+0.005 0.010+0.000*
Ni 0.106+0.099" 0.005+0.011¢ 0.008+0.015°¢ 0.279+0.084 *
As 0.034+0.026* 0.021+0.021* 0.029+0.010* 0.009+0.008"
Se 0.016+0.024 ¢ 0.024+0.025* 0.005+0.005 0.011+0.004 *
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25/ (mg/kg)
Rb 3.97+£2.02° 2.75+1.93® 1.63+0.43" 1.99+1.44"
Mo 0.049+0.031" 0.039+0.016" 0.052+0.016" 0.196+0.177*
Pb 0.019+0.008 0.007+0.008" 0.006+0.011" 0.002+0.001"
Ba 0.368+0.307® 0.138+0.021°" 0.071+0.021" 0.119+0.042"

R4 HEMXARZHMEIHIK m(¥Sr)m (¥Sr) 7 ¥ T EHHE XM

Table 4 Correlation between m (¥Sr):m (*Sr) and mineral elements in melon from different regions in Xinjiang

ﬂ
M

Al -0.597*

Ca -0.278 0.056

Cu -0.467 0.627 0.453

Fe -0.074 0.341 0.208 0.107

K 0.077 0.153 -0.223 0.288 -0.117

Mg -0.187 0.674™ 0.183 0.493 0.448 0.009

Mn -0.536" 0.274 0.883™ 0.638" 0.255 -0.150 0.257

Na 0.261 -0.208 0.156 -0.415 -0.015 -0.289 -0.010 0.029

Zn -0.170 0.279 0.546" 0.598" 0.075 0.346 0.170 0.675™ -0.038

A% -0.192 0.511" -0.402 0.123 0.141 0.298 0.244 -0.239 0.185 -0.098

Cr 0.287 0.165 -0.121 0.307 -0.016 0.177 0.132 -0.061 0.037 0.061

Co -0.112 0.139 0.531" 0.730™ -0.288 0.242 0.222 0.587" -0.208 0.614"

Ni 0.477 0.069 -0.363 0.016 0.039 0.617 0.236 -0.390 -0.163 0.015

As -0.200 -0.140 -0.099 -0.309 0.122 -0.102 -0.204 -0.002 0.153 -0.053

Se -0.339 -0.233 -0.212 -0.288 -0.206 0.032 -0.292 -0.044 -0.182 -0.070

Rb -0.365 0.485 -0.046 0.406 0.349 -0.203 0.526" 0.105 -0.260 -0.134

Sr 0.276 —0.498" -0.092 -0.192 -0.622" -0.145 -0.569" -0.198 0.043 -0.212

Mo 0.366 -0.071 -0.244 0.056 0.096 0.363 -0.060 -0.145 -0.239 0.011

Pb -0.339 0.267 -0.471 -0.220 0.226 0.123 0.012 -0.289 0.027 -0.316
-0.190 0.624™ -0.396 0.098 0.366 -0.070 0.605" -0.280 -0.084 -0.290

—--—--—-—

0.407

Co -0.211 0.304

Ni 0.189 0.569" 0.106

As 0.000 -0.662" -0.336 —0.528"

Se -0.097 -0.503" -0.141 -0.203 0.582"

Rb 0.220 0.093 -0.089 -0.111 -0.203 —-0.088

Sr -0.078 0.398 0.214 0.029 -0.456 -0.090 -0.310

Mo -0.060 0.577 0.248 0.711™ -0.363 -0.125 -0.179 0.185

Pb 0.521" -0.330 -0.548" -0.189 0.704™ 0.387 0.093 —-0.442 -0.207

Ba 0.646™ 0.239 -0.318 0.228 -0.245 -0.126 0.656™ -0.264 -0.077 0.258

T i o Sy I SR A OGPk 2 3K T (P<0.05) AR i 3 K (P<0.01) .
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Fig. 5 Scatter diagram of the determination function to
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Table 6 Discriminant analysis of melon from different origins in Xinjiang
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