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Abstract: A total of 128 melon samples harvested in five provinces were quantitatively analyzed for 13 mineral
elements using an inductively coupled plasma mass spectrometer, following the GB 5009.268-2016 standard. Next, the
characteristic mineral elements in samples from each province were identified using orthogonal partial least squares-
discriminant analysis (OPLS-DA), correlation analysis, and percentage contribution to recommended nutrient intake (RNI).
With reference to the RNI values of corresponding elements specified by the Chinese Nutrition Society, the mineral nutrient
levels in different populations were analyzed and evaluated. The results show that the levels of B, Fe, Sr, Mn, and Zn
differed most among the five provinces (VIP>1), with the difference in B being the most prominent (VIP>2, P<0.001 for between-
group differences). The highest levels of B, Fe, Sr, Mn, and Zn were identified in Jiangsu (18.569 mg/kg), Hainan (8.178 mg/kg),
Inner Mongolia (5.098 mg/kg), Hainan (2.302 mg/kg), and Hainan (3.662 mg/kg), respectively. The elements with the highest
percentage contribution to RNI in Guangxi, Hainan, Hebei, Jiangsu, and Inner Mongolia were Sn, Mn, Mo, Zn, and Fe, respectively.
Furthermore, Mn, Zn, Fe, and Sn had the highest percentage contribution to RNI in children, male adult, and female adults in Hainan
and Guangxi. Overall, these findings serve as a reference for identifying region-specific dominant mineral elements in melons from
the five provinces. Dietary recommendations about melons from the five provinces are provided according to the dietary needs of
different groups, aiming to support regional brand development and enhance the quality and efficiency of melon production.
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Table 1 RNI (AI) values for 5 elements in different populations

"N Fe/(mg/d)  Zn/(mg/d) Se/ Mn/ Mo/
(48) RNI RN (ng/d) (mg/d) (ng/d)

% 4« % * RNI Al  RNI
0~ 03 (Al) 20 (A 15 001 2
0.5~ 10 35 20 0.7 15
1~ 9 4 25 1.5 40
4~ 10 55 30 2 50
7~ 13 7 40 3 65
1~ 15 18 10 9 55 4 90
14~ 16 18 115 85 60 4.5 100
18~ 12 20 125 75 60 45 100
50~ 12 12 125 75 60 4.5 100
65~ 12 12 125 75 60 4.5 100
80~ 12 12 125 75 60 4.5 100

1.5 #AERHT

i F Excel 2021 #f A7 9% % 21 ; @ ik SPSS
27.0.1 AT A CPE S b s SR SMICA-P 24|
R E RG], OPLS-DA 753 K. VIP {8 B K= X
TEAEZSE, 1 Origin 2021 2= Hh T 2 2
e N

2 HBREDMH

2.1 #NF MU R A K AT

FRMEM L (£ 2), #KTEMIEZ mTF
EEMIME, £ P<0.01 KIS ZE /KT T, Be
5 B £41k2%, Be 5 V. Co. Se. Mo. Sn £ IEM]%;
B 5 V. Zn. Se. Mo 2f1#H¢, 5 Sr. Ba 2 1EAK;
Ti 5 V. Mn, Fe. Zn, Mo & IE # 5¢; V 5 Co.
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Table 2 Correlation of mineral elements in melon
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7E P<<0.05 fOAHSCPE 23 /K7 1, Be 5 Sr 2 7AH 9%
B 5 Ti. Co. Sn 2fAHK; Ti 5 Co. Sn B IEAHRK;
V 5 Fe 21EMC; Fe 5 Mo 21EMX; Co 5 Zn £
IEAHZK; Zn 5 Sn 2IEHIK Sr 5 Mo £ ik,

Be B Ti \Y Mn Fe Co Zn Se Sr Mo Sn  Ba

Be 1

B -0.247" 1

Ti 0082 -0.204 1

Vo 09557 -0.3077 02417 1

Mn 0.059  -0.094 0289 0.138 1

Fe 0041 -0.159 0.513" 0.191" 0.605" 1

Co 0.858" -0.218 0214 0.886" 03507 0.163 1

Zn  0.072 02827 0.2597 0.146 0.7527 0.6237  0.194 1

Se 0.8847 -0.335" 0.126 09197 0.117 0.102 08107  0.167 1

Sr -0.199" 02417 0149 -0.172 -0.051 02407 -0.150 -0.081 -0.235" 1

Mo 0.7207 -0.424" 0.384" 0.8097 02317 0.222° 07837 02297 0778 -0.215 1

Sn 08117 -0.199" 0.183" 0.848" 0.127 0.306" 0.0737 0.174" 07467 -0.169 0.646" 1

Ba -0.119 03327 0032 -0.119 -0.117 0.098 -0.121 -0.258" -0.168 0.607" -0.250" -0.09 1
AP E0.01 AR (RE), AXMEE. * £ 0.05 85 (RE), AAXHEFE.

* 3 AEAMMISHT YTEER
Table 3 Differences of mineral elements in melon 13 of the five provinces
] 3] el paip; nEE PAE

Be 0.022+0.035" 0.003+0.003° 0.001+0.002° 0.003+0.003° 0.003+0.003" P<0.01
B 5.729+0.407" 14.299+2.573° 7.844+0.896° 18.569+2.145° 11.549+0.848° P<0.01
Ti 0.157+0.070° 0.183+0.148" 0.163+0.124° 0.042+0.015" 0.214+0.120° P<0.01
\Y 0.025+0.031° 0.0070.005" 0.004+0.001° 0.0020.001° 0.008+0.002" P<0.01
Mn 2.195+0.624" 2.302+1.191° 0.715+0.200° 0.410+0.185° 0.55440.098" P<0.01
Fe 6.936+2.274" 8.178+2.720% 4.810+1.138° 2.287+0.531" 6.128+1.959™ P<0.01
Co 0.0234+0.031° 0.010+0.015™ 0.003+0.001° 0.003+0.002° 0.005+0.001° P<0.01
Zn 3.559+0.759" 3.662+1.215 2.498+0.706" 1.360+0.205" 1.370+0.384° P<0.01
Se 0.039+0.041° 0.014+0.005" 0.014+0.009" 0.008+0.002° 0.009+0.003" P<0.01
Sr 0.633+0.241° 2.422+0.807° 1.589+0.809° 1.027+0.492% 5.098+0.446" P<0.01
Mo 0.060+0.044" 0.032+0.020™ 0.039+0.017" 0.012+0.006° 0.026+0.009" P<0.01
Sn 0.034+0.035" 0.019+0.011% 0.012+0.002° 0.015+0.003° 0.015+0.003" P<0.01
Ba 0.256+0.160° 0.425+0.156™ 0.366+0.185™ 0.480+0.307° 0.875+0.499" P<0.01

E: A—ATRR N EFERT S ENAFSFAARE L7, P<00L.
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Fig.5 RNI contribution of melon minerals to different

populations in five provinces
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