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A Survey of Cadmium Concentrations in Vegetables and Soils in Guilin and Food Safety Assessment of Vegeta-
bles. SONG Bo, TANG Li-rong( College of Environmental Science and Engineering, Guilin University of Technology, Guil-
in 541004, China)

Abstract: A large scale survey of cadmium levels in soil and vegetables planted or sold in Guilin was conducted to evalu-
ate Cd pollution degree of vegetables and soil and to assess their potential health risks to local inhabitants. Results show
that spatial distribution of soil Cd varied sharply from field to field in Guilin, displaying the characteristics of being lower
in the northwest and southwest regions and higher in the northeast and southeast regions of Guilin. Compared with the sam-
pling sites for background values, garden soils accumulated Cd significantly, and their Cd concentrations were found to be
in the range from 0. 056 to 17.35 mg - kg™, and their median value, arithmetic mean value and geometric mean value
was 0. 624, 1.193 and 0. 696 mg - kg™", respectively. About 85.5% of the garden soils were beyond the criterion for
Cadmium in garden soil. Cd concentrations in vegetables varied in the range from 0. 09 to 663.2 pg + kg™ (FW), with
median and geometric means being 29. 4 and 29.2 pg + kg ' (FW) , respectively. The integrated over-standard rate of the
samples reached 4. 95% . Cd concentration was higher in leafy vegetables than in root, tube and melon vegetables. Cauli-
flower, leeks, cabbage, onions, taro, sugar pea, radish, spinach, garlic and tomatoes were quite low in Cd enrichment
coefficient and therefore high in Cd resistance. On average, the residents of Guilin ingest 9. 08 g Cd per day per person
through food, which does not pose any health risk to common people.

Key words: vegetable; cadmium; accumulation coefficient; food safety; Guilin

SRR AR T 7 O TE 2, T S — Fh AR B
MFTCE . A R R AT R Y B A
BT R 2272 A T AR 4 40 (WHO ) F3E [
PR B (USEPA ) HLAE B8 I i K L vF AR
H1pg kg™ - d L BRERABBARHER
HIR 2 — o FRTE B 3 I ACOF B AR
fEREIXU: £ 3% 2 [ P AMIFIE B )Z e0

H A ARG 2 50 2 A a3 2
HAE T AR AR Ml 498 R 3 B S R b X S
A A b, R AR T 435 32 B S S M ) L A
BRI T R G A 0T, AT AR RE X
R PPA 5 M0 AS R Bl 28 55 3 (0 4 7 SR BB S 22 5, T
Ve H AR TG Y BE 1 B0 4 55 S5 Bl S R A T i 3

B2 AR AR R SRS A
1 #M#5EFE

L1 HmRESHH

FanoREEMTH 9 2010 421 A20 H—2 H5 H,
RFEE BB T 4 13 A8 () iy E SR
Ay R AN R A B (B 1) o Bk

s A 2012 -02 - 13

BT : )RS S (AL A 0848022 #ERFEE 0832017) 5 1
BT TR 5 R AP PPl B SE 0 = B4 (HRLBE 08012023) 5 Mk
TRZFFHHE 3 28 5t B3 H

@ WBIE1E#H E-mail; songbo. china@ 163. com



53 4 R PR AT RIS R IR A SR A PEA -239-

T B s A, O TS IAE R AR, REE L FE 10 m x 10 m IETTIEAY 4 TR R ARG R4S
X T BN R R 2 B A (3. I T kg BFZE (0 ~20 em) 13, 58501 21 )5 HI Y 73
NSRS R EE B R KR TR R kg RIRE TARAE . HIERERAAEE AT E
IR MR 2SS SRR B AR . 36 BEIR A 0. 149 mm fLARJE e, AR . AL R
REE 566 Mgisichtah, o 471 N EHECR A3, 3 B REPOR S SR TR, B R TR A R AR
IR TRANAS ML 25 2 S A B A AL, A HUAR BT BRI St A AR Sk IR S B TR,
DR Gereah 95 Ao LRI R S L2 WMEFZE

AREEFANINIR S o SRAF: I 458 R 2R 5 1) ] 2 50 SR SRR i 1R 5% [ B AR 4 3 A A
Or BEARHASE B . HEROK A B KRR 1 HNO, - H,0, Jrik " i, 41 80 - J5-FIR ok
U BT IR 7E 80 CARMF FMET M &Kk b ks S i AT i A P A A Ao

4 R (GSS — 6) B GEARIE R HIRE S (GSV — 1)
. HEAT IR F o 40 7 PR 300 4 S I s, K
A g PR RBAK K ) o B34 A A

ire (v 1.3 MEQESHH
G SRR ArcGIS B i A5 4E 5543 A7 P, R FiT SPSS
o s A BPFIEATIE S KL (P s >0. 05 FORFEA KR 2 18
GA s RSO ) FI2E SEOPT . S MR S o Rk 25
g bR TR R £ 1O B A B (DI 357
T i ik B I 4]
el L 2 BR5H5H
E%%Eﬁfi%m v R ; "':' 2.1 FEMTIEESESE
ZU @ BT S - M0 S R P AR
——— WrdfEZE LA ¥ (E 4 58 0.056 ~ 17.350.,0. 624
1 BREEE5 HERREAGRE 1.193.1.917 0. 696 mg - kg ™', JLfalhrifEZ= K 2. 62,
Fig.1 A sketch map of vegetable and soil JES A S MR (R i 25 20 A1 ( Py s =0.000, ] 2 () ],
sampling sites in Guilin 2N B e e MR GE 25 43 A ( Py s =0.484, Kl 2

(b)) o FEARTITH 57 - 8 A0 58 35 B L SR (L

TERARBESERE A I [ R A2l IR AL 159 Al 22 JLAT B {E 23 51 iy 0. 056 ~ 1.190.,0. 468

A IFEZ NS S BN M s LR 32 0.355.0.340 mg - kg JLATARIERE N 2. 35, HdfE
AR RS (E D) St EERMAE IES(P s =0.157 K 2(c) ),

100  _ 301 M 12
80 - or
201 8
& 60
by or
=oor 10F 4t
20 i/ 2F
o LL 4 I ) 0 1 1 1 1 ) 0 1 1
0 5 10 15 20 -3 -2 -1 0 1 2 3 0 0.6 1.2
w(Cd)/(mg * kg™) In [ w(Cd)/(mg * kg™) ) w(Cd)/(mg * kg™)
(a) 3 A3 Cd &K (b) Sty 13 Cd & 85X R I 1 (¢) WH 5 Cd &K

2 EMTHERIHEMARMTIRESEMRS BT

Fig.2 Soil Cd background values and characteristics of Cd content distribution in vegetable fields of Guilin
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Table 1 Concentrations and enrichment coefficient of Cd in vegetables available in Guilin
- P ——" - w(Cd)/ (pg - kg™") pD ﬁ%%’ﬁfl h )
L o JUSE bk JUfds{E perEZE

32 94.2 0.09~663.2 35.3 34.1 2.72 0.009 0.056 3.24 0.095
K [A43% ( Brassica campestris ) 95.7 3.99~663.2 27.1 28.1 2.24 0.824 0.045 2.71 0.791
1 ( Brassica caulorapa)® 93.7 1.27~37.6 7.2 7.9 2.64 0.996 0.020 2.90 0.906
32 ( Spinacia oleracea) 93.7 0.09~193.0 56.9 41.9 5.05 0.027 0.066 7.61 0.340
322 ( Brassica parachinensis) >’ 93.7 7.28~168.1 36.2 38.2 1.95 0.975 0.068 1.95 0.941
KA (Allium fistulosum) 94.4 7.38~304.0 26.2 32.9 2.77 0.589 0.047 3.39 0.645
Ir3% ( Brassica juncea) 95.0 15.0~135.8 52.0 46.6 2.12 0.926 0.080 2.52 0. 869
AE3% (Allium tuberosum)® 93.8 8.69~241.8 27.0 30.1 2.76 0.935 0.038 3.47 0.984
H: 3% ( Romaine lettuce) 96.6 19.4~323.3 48.9 49.9 1.89 0.989 0.072 2.37 0.876
K5 (Allium sativum) ™ 89.9 0.09~356.9 35.9 29.6 4.94 0.395 0.029 6. 68 0.914
5175 ( Garland chrysanthemum) 92.6 5.67~144.6 26.2 29.6 2.72 0.989 0. 064 6.01 0.999
3% (Brassica chinensis)® 94.7 10.3~158.5 36.6 37.0 1.89 0.957 0.084 2.22 0.969
132 3% ( Brassica campesris ) ®) 95.1 13.1~317.4 53.0 55.1 2.21 0.975 0.072 2.71 0.415
1 ( Bean sprouts) ' 92.5 1.34~58.3 10.3 9.7 3.77 0.988 0.021 2.17 0.811
MR8 93.9 1.89~380.6 23.0 24.5 2.75 0.859 0.039 3.23 0.719
J73% (Apium graveolens) 94.8 9.22~317.8 50.0 57.6 2.52 0.879 0.110 2.66 0.874
B9 (Lactuca sativa) 'V 95.6 4.67~201.2 37.6 44.4 2.21 0.940 0.057 3.08 0.931
W% N (Daucus carota) 9.1 15.5~380.6 12.0 13.3 2.31 0.493 0.081 3.14 0.764
% | (Raphanus sativus ) 95.4 3.46~175.9 41.9 37.0 2.07 0.368 0.022 2.53 0.898

# 3k ( Colocasia esculenta) 75.9 20.3~329.2 28.8 46.9 2.80 0.758 0.050 1.44 0.999
TR 85.5 1.61~245.6 21.6 17.2 3.48 0.717 0.044 3.01 0.828
16.3% ( Brassica oleracea var. botrytis)'? 91.4 3.65~52.0 18.5 16.1 2.26 0.788 0.041 2.09 0.625
B ( Capsicum annuum) > 73.7 5.58~245.6 43.3 42.2 2.48 0.991 0.103 1.82 0.970
%70 ( Lycopersicon esculentum ) 4 95.7 9.07~47.2 21.0 21.2 1.70 0.910 0.013 1.95 0.957
gD 86.0 1.61~97.6 4.4 11.3 5.34 0.632 0.073 4.26 0.999
HAhghsg'e 92.0 1.65~317.1 27.8 20.7 3.60 0.092 0.052 4.02 0.876
L E 93.3 0.09~663.2 29.4 29.2 2.86 0.053 0.050 3.25 0.421
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