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Abstract

In order to illustrate the food safety issues in the waters surrounding the non-ferrous metal min-
ing area, the local special food, Bellamya quadrata was taken as the research object. By collecting B.
quadrata samples from different water bodies around the local non-ferrous metal mining areas,
and collecting the B. quadrata samples from the water with less pollution or non-polluted water as
a control. The content of heavy metals Cu, Cr, Zn, and As in different parts of the B. quadrata was
determined by atomic absorption spectrometry and atomic fluorescence spectrometry respec-
tively, and with reference to the national food contaminants limit standards, it is indicated
whether there are food safety risks in their edible parts. The results show that: 1) among the
heavy metal elements in the B. quadrata samples, the content of Zn is the highest, followed by the
content of Cu, and the order of the average content of heavy metals in different parts is Zn > Cu >
As > Cr; 2) the accumulation amount of heavy metals in B. quadrata spiral is different, among them,
Zn, Cu and As are visceral mass > foot muscle > shell, while Cr is shell > visceral muscle > foot mus-
cle; 3) the heavy metal content of B. quadrata samples in the surrounding areas of factories and
mines, towns, densely populated villages, large public activity places, tourism areas and develop-
ment zones, and high intensity labor operation areas is relatively high; 4) the content of heavy
metals in the edible parts of the collected B. quadrata samples exceeds the standard. The maxi-
mum limit multiple of chromium is 11.44, and the maximum limit multiple of inorganic arsenic is
3.10. The former is more serious than the latter. Therefore, long-term consumption of B. quadrata
and their products with excessive weight metal content in the water surrounding non-ferrous
metal mining areas poses a certain safety risk.
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W 2 T A S MR i R PR PR, BT TR FR RS ME (Bellamya quadrata) A FR, 3R K HE 73 1 X A5 4047
R EA KR, HES4ERE. B, SRS iocs, wERRR A E SR ITRFIAL.

WALV, B REEE, SN EE SR 2, @ NMEEX2] [3] [4]. dREK—
Beita], BTG IR MR b S R, S0 IX RS B e 5 g, BN K/ NI Y
2 BN [RIFR BE (035 G2 [5] [6]0 WRWAAE Ny —Fitth ke € gty A B 24 ) U 51k 7 AT TR AR 7].

WHICE R I, RS KAR T 4 B A BRI E SRIEM, TR FEIE8] [9] [10]. iz &R K
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FE R A BRI i PR RSB0 =, KRR 1.5d B L, ikH TR mtie, 25, BhiEiE iR
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Figure 1. Distribution map of snail sampling points in surrounding water bodies of
non-ferrous metal mining area in Hechi Guangxi
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Table 1. Linear regression equation and correlation coefficient of each element to be measured
1 SRNTERAKERESEREXRY

JER B 75 X F 5 R?
Zn Y =-0.012587 + 0.33150 X 0.9981
Cu Y =5.7935 - 0.0163 X 0.9996
cr Y =0.00086 +0.010219 X 0.9993
As Y =8.2864 + 13.406 X 0.9991
3. GR7H
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YERE, Zn SE&EE, HUGE Cu, Cr il As FEMNEUR, HPIFEMZEAR, ARAESETEEER
KAHEFFA: Zn > Cu> As > Cry MHL & & EIRWIA RS RARK I ERE , Zn. Cus As BN EH] >
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B RN DB EX KL, ANEIIE X IR, |7 K, fFatmESESEIEE, WA
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Figure 2. Heavy metal content of snail samples from Longjiang River
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Figure 3. Heavy metal content of snail samples from Dongxiaojiang
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Table 3. Correlation analysis of heavy metals in snail from different habitats

3. PRIz E S BEX S

Scr For Ver Shs Fas Vas Scu Feu Vey Szn Fzn Vzn
Ser 1
Fe  —0.150 1
Vo —0.142 0.193 1
Shs 0.078 0.018 -0.120 1
Fas 0.264" 0.045 0.172 0.206 1
Vs 0.118 —0.004 0245 -0.192  0.217 1
Scu 0.046 0.488"  -0215 -0.082 0234  0.232 1
Feu -0.3137  -0236" -0.173  0.001 0.025 0.087  0.262 1
Ve 0.185 -0.293°  -0.197 0.115  0.551"  0.056 0.142 0246 1

Sz 0.171 —-0.442"  0.066 0.228" 0070  —0.088 -0.252" 0.150 0.269" 1
Fzn 0.155 0-.087 -0.258" 0.276 0.138 —-0.146 0.165 0.520" 0.166  0.013 1

Vzn 0.193 -0.186  -0.281" 0.300"  0.215 0.060 0271 0588 0211 0112 06187 1
W *FI 43 RAE 0.05 T 0.01 ACE- (RN B2 EA I Scus Fous Vou 78 BIRZRUEWISNE . IR T A 4R & &, HARPRC KIS
4. #Hg

RUIE R, & h2ea o R R I K J1[34] [35]. A T WA (& @I X J& i A 1A SR 45 F s i
A EHAZ AN, 72 RIRE S 2 A ChRAE,  XTIRWv] £330 5 10 B &8 & |3 AT LT .
AR, TR I A 42 A AR (GB2762-2017) 1, T4 F 2 PO MME,  RIT TV oA
WA ot 1) B B AR, AEATYIR T DARRE K= Bl B FL i ot RS e B R [32], %o A it £ FH
(75 A2 P U AT r A AN B AT LU A, Ui B LR S bR SR AR RS, BARTE BLILAE 4.

AR IR B (5 e B — B E A2fe 1, FTLL, S iguin) EMmoR ER, e M E 4
J& S AR T KAAR[16], MR EEERT, F 2 N RS I TE 10 a3 . A 4 mTAn, Bt hs i
JEURD P TR 1R Cr 55 843 331 5.42~20.75 mg/kg 1 5.44~22.87 mg/kg, TESRAEM 25 MEEfH, Cr & &
ARiEbR, EOHAR R 0 10.38 F1 11.44; Hrifagiuii 2 L Y As & &y 7.58~39.40 mg/kg (GHL As
Fr N 0.23~1.18 mg/kg), 80% (20/25) 2 LT As & Etibr, BAHEIREECH 2.36;5 Frif g py it ] )
As &N 7.26~51.71 mg/kg (EHL As &4 0.22~1.55 mg/kg), 44% (11/25) N F I As & &R, ok
HFMEECN 3.10 [33]. HIUETT L, SEWHE RS> CriARIITEILLL As P H; L2 Crikfe As, WJEH]
(B bR LT L R L™

W A REEE, &R ICRNY RERKE36], HEANNEGELEY R NEZ E&EN[37] [38]
ZEMTTF RN E S, DK R TAER M, &R T ARSI R ™ B,
TN B P X 7K AR, AN P s Skt 52 21 1 BE N O TR, B4 @ v Y T A i AR [39] . Mg
A AN TR 2 4 8 2 e BOAR SRME A M i T S, ASHIF S0 R AR HMEWIAE AR NI Z PP E &8 e R T R
AFFEIRYE, XA G — AT U T A G BT X 1K AT G 8 s

TEXTURMHRE AR . &%, B B 4 MESE ORI, BENSERA, fNEERE, B WY
BEAC, SRS NS AL R, X T RES BT AR B0 s SRR TR, XS T E SR
RV GGA K[16]. NS 8. B2 &RBUIKE HHEGR. &, 8 WEZHESETR, L,
HOEEY X AU — 23RS, KMEhXEfEENESE TR ERLR S, @d4EME
RO, IRESIT ARG REE . BRIk A, AP, (RERUR 25 KRR, Tk Rk R
Hel, N TR S FE TR iAo A, E£—2fRE Llin T Tk E R E SRS &,
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AFRE FIZANE SRS BN ZER, WRRSIENAFKENESESEAR. ATREEIN, A%
WAIEE . N TIRBREER D, WAL s s S B, BARONIBOKEE L V873 7K
AR TR KBS KA, SR i B S R LR, Rt TR A — MRS fm A, IR AR
Vi A

FEABRGT, BMESETRIRIETRAR, I EMPREBa 2R, EVMEANNESET
RreEdE, Y IR AR A R . BRSO S BRI E R, T A BURIE,

HBME 5 Zem MM SIS A K. RIE, SO REE L =485 100 £5[40], =4t Fr
TS5, JoHLE R PE LA HLAER[41] [42]. B, HEEEESEERR G, DAL —E R 2R

WA [F) AL X B ) R AE — B I ZE e, LR — AR ALx AN S Jm i R i b A, &
R ALIRN AN RN L BLH AR R, 1 2 W R A Rt

Table 4. Heavy metal content of some fresh snail samples in surrounding water of Hechi non-ferrous metal mining area and
the multiple exceeding the standard

4. A RERY XEDKGHEZNIF RIS ESR S EREBIRER

- Crifn g5 ASITEHL AslBFR S5
PR
S F \Y% S F \Y%
Hy-1 53.13/ - 13.98/6.99 9.74/4.87 71.34/2.14] - 20.14/0.60/1.20 17.49/0.52/1.04
Hy-2 53.80/ - 15.32/7.61 9.81/4.91 81.09/2.43 - 20.32/0.61/1.22 22.53/0.68/1.36
Ym 46.74/ - 13.71/6.86 10.37/5.19 44.85/1.35 - 39.40/1.18/2.36 13.36/0.40/ NE
Lj-1 92.01/ - 11.58/5.79 13.11/6.56 66.00/1.98 - 17.58/0.53/1.06 11.58/0.35/ NE
Lj-2 110.87/ - 7.92/3.96 11.25/5.63 76.37/2.29 - 21.66/0.65/1.30 10.99/0.33/ NE
Lj-3 68.70/ - 7.75/3.88 8.94/4.47 90.61/2.72 - 21.10/0.63/1.26 13.54/0.41/ NE
Hche 60.86/ - 8.20/4.10 9.25/4.63 28.46/0.85 - 9.00/0.27/NE 7.26/0.22/ NE
Lmc 53.15/ - 10.01/5.01 10.12/5.06 27.14/0.81 - 8.21/0.25/ NE 9.15/0.27/ NE
XI-1 92.15/ - 18.08/9.04 9.68/4.84 48.23/1.45 - 31.45/0.94/1.88 19.96/0.60/1.20
XI-2 79.41/ - 17.18/8.59 12.00/6.00 38.14/1.14 - 22.91/0.69/1.38 19.44/0.58/1.16
XI-3 64.95/ - 16.02/8.01 16.27/8.14 36.68/1.10 - 21.08/0.63/1.26 14.08/0.42/ NE
Gxq 125.78/ - 20.75/10.38 11.36/5.68 42.32/1.27 - 23.76/0.71/1.42 14.50/0.44/ NE
Mjsz 79.07/ - 13.84/6.92 11.73/5.87 22.61/0.68 - 12.83/0.38/ NE 51.71/1.55/3.10
Msht 61.68/ - 11.44/5.72 9.82/4.91 29.42/0.88 - 9.92/0.30/ NE 10.08/0.30/ NE
Lp-1 152.80/ - 16.81/8.41 10.42/5.21 90.32/2.71 - 19.34/0.58/1.16 11.76/0.35/ NE
Lp-2 120.79/ - 16.48/8.24 13.88/6.94 42.13/1.26 - 16.05/0.48/ NE 12.63/0.38/ NE
Tqsk 48.72/ - 16.27/8.14 12.73/6.37 40.18/1.21 - 17.15/0.51/1.02 12.95/0.39/ NE
Lsh 65.08/ - 15.95/7.98 10.96/5.48 25.32/0.76 - 7.58/0.23/ NE 8.12/0.24/ NE
Lmt 73.49/ - 6.35/3.18 10.32/5.16 44.97/1.35 - 21.05/0.63/1.26 20.35/0.61/1.22
Jply 62.06/ - 13.93/6.97 12.46/6.23 60.46/1.81 - 18.47/0.55/1.10 12.67/0.38/ NE
Pg-1 126.77/ - 7.83/3.92 7.37/3.69 39.99/1.20 - 23.68/0.71/1.42 20.23/0.61/1.22
Pg-2 122.69/ - 7.94/3.97 6.82/3.41 43.23/1.30 - 25.47/0.76/1.52 25.09/0.75/1.50
Pqdb 169.14/ - 5.42/2.71 5.44/2.72 29.61/0.89 - 26.29/0.79/1.58 18.36/0.55/1.10
Lt-1 126.28/ - 11.41/5.71 21.70/10.85 42.44/1.27 - 28.31/0.85/1.70 28.27/0.85/1.70
Lt-2 67.16/ - 13.65/6.83 22.87/11.44 36.89/1.11 - 26.81/0.80/1.60 27.18/0.82/1.64
Py 87.09/ - 12.71/6.36 11.54/5.77 47.95/1.44 - 20.38/0.61/1.22 17.33/0.52/1.04

W © ZSEBRIE, WBWISNTE. 35 A IER & KB A 14.95%. 71.76%7H1 76.40%, 4@ & & A0 molkg; @ %K+
IKPEBI TCA VR & B, G 5 AR A R 1Y 1%~6% /45 45 [33], AN AL A A EUE 3% T T ® AR (not exceeded) F K '5 £ NE
Fr; @ ﬂ\j@%wm%njﬂtﬁﬂﬂ% WA E &R S e, FHRE “ -7 For.
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5. &hig

AR DA SRIeHs K i it e, T DARIB 1R R LR 4 i

1) FERIERIAE RSB c RS, Zn S B, Cu &SRR, HARFALHE &8 S &
PHER/NEFN: Zn>Cu>As>Cr.

2) ANHEER{IBWA N B2 el 2R, HF, Zn, Cu. As¥IANAER > EWL > 455, i Cr
W4 > WAER > 2L

3) HIAEEIG I R NN TP, [0 3. N OB KB AIIEShI5 0. iRl X KX
e o JE ST AR X, ] Rl X Sl K AR A o (1°) B 4 7 A NS LA e o

4) T R AT X KR AL 0 MR i, L R M E SR & &by, o, B
BOFBERME RN 11.44, TCHU SR CEBIAEECN 3.10, A E BRGSO E S H™E, Fik, KPaHE
& AR MR S L, AFAE— 8 B2 A R

E&WE

FE PG b 7 R AR 5 R TAR O (B R F[2012] 9 5), Tt R v E R A RIS sh 2 0 H
(XJ2018GKQO15), | v K2EA G AL I 2Rt LI T H (SJ201835).
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