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Metals elements quality safety analysis and comprehensive evaluation of
Morella ruba Lour. in Wenzhou
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GUO Xiu-Zhu'?, HE Ru-Yi'?, XIA Hai-Tao'**

(1. Zhejiang Institute of Subtropical Crops, Wenzhou 325005, China;
2. Wenzhou Key Laboratory of Innovative Utilization of Plant Resources, Wenzhou 325005, China)

ABSTRACT: Objective To evaluate the levels of metal elements contamination in Morella ruba Lour. from
different production areas in Wenzhou and establish a comprehensive evaluation system. Methods The 121 Morella
ruba Lour. samples and 68 soil samples from Morella ruba Lour. planting sites in Wenzhou were studied. The pH of
the soil and 6 kinds of metal elements indicators, including chromium, nickel, arsenic, cadmium, mercury and lead, in
both the soil and fruits were measured and analyzed. A fruit-soil correlation model (incorporating correlation analysis
and principal component analysis of 13 parameters across 54 samples) was established. Results The qualification

rate of Morella ruba Lour. samples was 94.21%, while the qualification rate of soil samples was only 39.71%; there
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was a varying degree of correlation between the metal elements content in Morella ruba Lour. fruits and soil, with a

strong positive correlation between mercury in Morella ruba Lour. fruits and chromium and nickel in soil;

principal component analysis identified chromium and cadmium in soil, as well as nickel, lead and arsenic in

Morella ruba Lour., as the core indicators for evaluating the metal elements quality and safety of Morella ruba

Lour.. Conclusion This study established a comprehensive evaluation system for metal elements quality safety in

Morella ruba Lour., providing methodological references for regional agricultural product safety regulation.

KEY WORDS: Wenzhou; Morella ruba Lour.; metals elements; quality safety; principal component analysis;

comprehensive evaluation
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Fig.1 Sampling information of Morella ruba Lour. and soil
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Table 1 Detection results of metal elements pollution of Morella ruba Lour. in Wenzhou
&R Fi it (mg/ke) (ST T S . KB
JLE ElenEe| T FHE /(mg/kg) 1% 1% /(mg/kg)
% 0.200~0.360 0.0250 0.069 ¥ 9.09 100.00 0.050
B 0.550~0.600 0.1000 0.143 Jc 1.65 100.00 0.200
i 0.005~0.020 0.0010 0.003 ¥ 12.40 100.00 0.002
— GB 5009.268—2016
ki 0.005~0.420 0.0024 0.011 0.05 22.31 94.21 0.002
K 0.079~0.136 0.0005 0.002 J 1.65 100.00 0.001
it 0.061 0.0100 0.012 0.10 0.83 100.00 0.020
T SRR P JE ST SR/ N TR I 7 AR BRI, 172 A T SRR D AR I B R I
2 EBNTHEMELIETERETRSRENER
Table 2 Results of metal element pollution detection in soil of Morella ruba Lour. planting area in Wenzhou
e i it /(mg/kg) PR 1 /(mg/kg) e ST . o bR
. ALKV N
TLH i el i ¥y pH<55  5.5<pH<6.5 1% 1% /(mg/kg)
pH 3.57~5.83 435 4.33 / / / / NY/T 1121.2—2006 /
% 7.49~168.00 16.20 19.63 150 150 97.06 98.53 4.00
HJ 491—2019
B 3.12~56.30 8.30 9.28 60 70 100.00 100.00 3.00
it 0.410~757.000 6.345 82.283 40 40 98.53 75.00 GB/T22105.2—2008 0.010
ki) 0.011~1.430 0.120 0.211 0.3 0.3 95.59 83.82 0.010
GB/T 17141—1997
it 0.10~81.10 21.45 22.55 70 90 79.41 97.06 0.10
K 0.021~80.400 0.081 7.900 1.3 1.8 100.00 73.53 GB/T22105.1—2008 0.002
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Fig.2 Qualified rate of metals elements in the fruit and soil of
Morella ruba Lour. in different regions of Wenzhou (%)
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Fig.3 Qualified rates of metals elements in the fruits and soil of
different varieties of Morella ruba Lour. in Wenzhou (%)

22 MHXMSHh

AW AN TN 9 AHIX 7 Mgt Ry 54
O SRS R FL P A B 13 G IR AR, e MG
Sy MBS HLT R 2 A RIE (R 3)0 FELSIBINT: (D114
JEOLEMAFFHE. T3 pH 5tk 6 FlaBiE>
(AR R 3 A D, 2R I T BRI v RE AN i gt
SIEITER RN ERZIRNNE . &8I0 Z M HfFAE R
R ELAE T, AN R SRR 2 TR) 2 B MR AR SR I OE R DG
(r=0.953), #&% 57K . M55 . M5 55 H 2 W AE e
ASTRIFR 0 TR 5, 1 7R 5 % =2 1] D 5 0 56 ) £ K
(r=-0.622), X CARTEER M T AT h & BT M
LR R B AL, Q)R e R R R B, #
MESR T, 4% 5K 2 B A7 A R SRR I 1 TIE AR SE 1 (r=0.545),
T H At 4 8 0 2 o0 2 ) A & B0 408 38 R M G, X PT RE R
W25 by M SR S X 4 G 3 ORI AR R LA e R (3)
SRR, 5 pH SRR i AR e R 2R
[ AR B ] 0 A AR DG (R B e RS FORAE L4
SRS IA) 53 ) 5 B T AR (r=0.551)F155 (r=0.364) [ 1IEAH K
PE, R T X AR 42 e 0 T BE T 45 5 I - HERE RS R il
Rsreh, RS P RS RS L B AR IE A G
PE, RS IR R L ORAA SRR B Y IE A
Kb

KRB B SR, EHTTE 15 ARG X)
1 193 Mgtgtirh, RSP aT R &S Lk
FA N 4 A JC 2K i 22 IR A7 AR S AR DG (o 4R
0.791 F1 0.884), T A B ERN AN | FR T i,
SRAE - 4815 LS 6] (5 B JC W AR S . ARBIF AT A 45 A
BT T K RSP A S — B, BN SE TR s b
SIRICE GRS T pH ZMEL= BEH ML, W
B, ARBFsEy R TR E AR TR, EE T
M54 SR T 5 Y 5T Y Ak

AHFFE B, R T A7 A 7 M 1 4 S8 o6 R VS Y )
B, U 3 rh 4 TR e R 9 R A AR A e AT
SRS, DO AR R TV U . LR SR Y
5 T 4 R UC B AR R R G B P T R AL,
T LT KSR TS Y B s IR R, R DR A M T
S0 SR AR A S
23 ERSSH
23.1 AT ERS VWA ELETERERALFN

N R G NEHT 42 I8 T TS YRR AR I IR A% O PR R A,
SR B T TR R A M R S S LRI AR - R 13 TG
FEARUEAT R AL B . A R AR > 1 e bn v, LRI 5
ANERSY, B2 TEREL 75.375%, HR0RYE T R TG
Hln) EEAF R (R 4).



%13 RFER, & WNGEEEICR AR L2 SERETH 97
=3 BMHERIEMELTIES 13 MRS ENHEEMST
Table 3 Thirteen indexes correlation analysis in the fruit and soil of Morella ruba Lour. in Wenzhou
s 143 14 14 14 ii% 14 14 R Rz RS %% P SO
pH ki B fif fih xK i ki B i i xK i
14 pH 1
1k 0.073 1
TR 0.114  0.953** 1
T 0162 —0.055 0.006 1
THE 0031 -0.004 0.083 0.700%* 1
TR 0.319*  0414%*  0359%* 0193  -0.229 1
T 0043 0234 0.4 0.462%%  0.652%% —0.622%* 1|
JSLEE 0.052  0.551%+  0488** 0000 —0.11 0.446%* —0355%* 1
R —0398%* 0085  -0.122 0.173 0.022 0259  0.101 0.160 1
RGBT 0126 0082  -0.059 0.232 0072 0222 0059  -0.093 0.280* 1
AL 0223 0090  -0.114 -0.107 -0.063 0248  0295* —0.171 -0.182 —0.153 1
AR 0.139  0.679%*  0.600** —0.066 0.027 0.364** 0215 0.545%% 0,090 —0.077 —0.090 1
REH 0145 —0.020 0.016 0.098  —0.031 -0.106  0.134  —0.019 0.198 -0.066 -0.08 -0.037 1

T SR BRI, *37RTE 0.05 K- (UM _E AR, **FIRTE 0.01 ZKF-(COUl) E AR

R4 EMNPEBRERMEL TR 13 MEFSENERST
Table 4 Principal component analysis of 13 indexes in the fruit
and soil of Morella ruba Lour. in Wenzhou
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Fig.4 Principal component analysis ranking of Morella ruba
Lour. in different areas of Wenzhou
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Fig.5 Principal component analysis ranking of different
varieties of Wenzhou Morella ruba Lour.
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