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Abstraet: Two cultivars of pakchoi with different cadmium ( Cd) accumulation were grown in nutrient solutions containing low and
sufficient zinc (Zn) levels. ZnSO, and ZnNa, EDTA were applied as foliar fertilizers. The bioaccessibilities of Cd and Zn in pakchoi
were assessed by the in vitro digestion method, and the bioaccessible established daily intakes (BEDI) of Cd and Zn from pakchoi were
calculated. The effect of foliar zinc application on concentrations, bioaccessibilities, and BEDIs of Cd and Zn in pakchoi was
evaluated. Results show that the Cd concentrations in shoots of the tested pakchoi cultivars under sufficient Zn condition were
significantly lower than those under low Zn condition, and foliar application of ZnNa,EDTA significantly decreased the Cd
concentrations of pakchoi. The tested pakchoi cultivars with sufficient Zn had a significantly higher mean shoot Zn concentration than
those with low Zn. Foliar Zn treatments significantly increased shoot Zn concentrations of pakchoi, with the highest in the ZnSO,
treatment. Cd bioaccessibility in the tested pakchoi cultivars with sufficient Zn was significantly lower than that with low Zn. Foliar
applied Zn could significantly reduce Cd bioaccessibility in the gastric phase, with a maximal reduction of 35.81% compared to the
control. Foliar treatment with ZnSO, could significantly decrease Cd bioaccessibility in the small intestinal phase, with a maximal
reduction of 59.24% compared to the control. Foliar Zn treatments reduced significantly the Zn bioaccessibility of pakchoi in the
gastric and small intestinal phases, with a maximal reduction of 68. 90% compared to the control. The reduction of Zn bioaccessibility
was higher in the ZnSO, treatment than in the ZnNa, EDTA treatment. Via the consumption of the Cd-contaminated common cultivar
Hanlv, the BEDI values of Cd were higher than that of the provisional tolerable daily intake ( PTDI) standard of WHO [0.83
pe+ (kg-d) ']. However, via the consumption of the low-Cd accumulating cultivar Huajun or pakchoi with foliar application of

ZnS0, , the BEDI values of Cd decreased significantly and were below the PTDI value. Via the consumption of pakchoi in the control or
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low-level ZnNa, EDTA treatments, the BEDI values of Zn were below that of the recommended nutrient intake for Zn. However, via the
consumption of pakchoi with foliar application of ZnSO, or high-level ZnNa, EDTA | the BEDI values of Zn were higher than that of the

recommended nutrient intake and met the human needs for Zn from vegetables. Under the ZnSO, treatment, the BEDI values of Zn from

pakchoi were the highest. In conclusion, foliar zinc application could significantly reduce the bioaccessibilities of Cd and Zn in pakchoi

and the BEDI values of Cd and increase the BEDI values of Zn. Foliar application with ZnSO, was the most suitable treatment to reduce

Cd intake and increase Zn intake from pakchoi.

Key words : Brassica chinensis; cadmium; bioaccessibility; foliar zinc fertilization; in vitro digestion method; human health risk
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Table 1

of the Cd and/Zn concentrations in pak(‘hm shoots &
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Table 2 Results of analysis of variance and multiple comparisons
of bioaccessibility of cadmium in shoot of pakchoi

in the gastric and small intestinal phases

T H 257 H Bt /N B
THIRE b ol P =0.8993 P =0.4247
FEMER BEFAKTE P =0.0368 P =0.0457
I it Ak P P =0.000 1 P =0.000 1
FELE 65.71 £10.84a  30.71 £9.78a
T 65.59 £10.74a  31.36 9. 19a
B 64.63 £11.95b  30.20 +9.29b
S EwE 66.67 £9.38a  31.87 £9, 62a
CK 81.74 +4.98a  34.94 £2:88a
#
Zn-S 58.16 +4.66¢  15.77 +3.17b
Zn-El 61.85 +4.925 [ 37.21 £3. 12a
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Fig. 3 Bioaccessibility of zinc in shoot of pakchoi in the gastric and small intestinal phases under different treatments
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Table 3 Results of analysis of variance and multiple comparisons
of bioaccessibility of zinc in shoot of pakchoi

in the gastric and small intestinal phases

i H 5 BB N B Bt
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Fig. 4 Values of daily intakes of cadmium and zinc via consumption of pakchoi under different treatments
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Table 4  Results of analysis of variance and multiple comparisons

of values of daily intakes of cadmium and zinc

i H 2K e PN (22 YN
T R P =0.0001 P =0.0035
TESMER BEEFKT P =0.0001 P =0.0154
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Table 5 Correlation coefficients for cadmium and zinc concentrations in pakchoi and bioaccessibilities of cadmium and zinc

in the gastric and small intestinal phases

HTE B B HETE/IN I Bt SR BELEE BB BEE/N Y B
A YR YR YR
i BT A 4 -0.104 -0. 160 0. 085 -0.124 -0.235
HATEE BT B AT 4 0.388 ** -0.527* 0.484 ™ 0.763
HRTE/ NG W B A= P eT 444 —0.842 0.571* 0. 601 **
BT 5 EL -0.663 ™ —0.742*
B B B AR T A 0.753*

1) n=48; * * FRTE0. 01 K (RUM ) BEPEARE
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