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Study on the ability of Lactobacillus plantarum X7021 in the adsorption of
heavy metals and degradation of nitrite
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ABSTRACT: Objective To explore the abilities of Lactobacillus plantarum X7021 on adsorbing heavy metals and
degrading nitrites. Methods Cu®" and nitrites content was detected by spectrophotometry, and Cd** and Pb**
content was detected by graphite furnace atomic absorption spectrophotometry. Furthermore, the effects of time, pH,
temperature and heavy metal ions concentration on the adsorption ratio and capacity and effects of nitrite
concentration on its growth and degradation ability were investigated. Results Both the adsorption ratio and
capacity of L. plantarum X7021 on heavy metal ions were affected by many factors. Firstly, the adsorption capacity
increased with the increase of the metal ions concentration, while the adsorption ratio showed a rapid decline firstly

and then came to stable. Secondly, the adsorption ratio and capacity increased with increasing adsorption time, and

EE&WB: HE AREAIEL4LTH (31801489)

Fund: Supported by the National Natural Science Foundation of China (31801489)

SEEEE: A, 1L, RO KRR, AR TR, 354 TR e B R I MR TR . E-mail: dulei@ecust.edu.cn
*Corresponding author: DU Lei, Ph.D, East China University of Science and Technology, 130# Meilong Road, Shanghai 200237, China. E-mail:
dulei@ecust.edu.cn



5512 4]

TRZET, A RIPIFLRT R X7021 W R < T A e Ak ST R £ RE ) OIS 4787

the adsorption capacity of Pb*" by Lactobacillus plantarum X7021 was significantly higher than Cu?* and Cd*".

Thirdly, the maximum adsorption ratio of Cu®*, Cd*" and Pb>* were at pH 7, 7 and 6, respectively, and the adsorption

ratio and capacity of Cu*" and Cd*" reached the maximum at 37 °C. In addition, L. plantarum X7021 almost degraded

100 mg/L NaNO, within 24 h completely, and could tolerate nitrite with a concentration up to 700 mg/L. Conclusion

L. plantarum X7021 can effectively adsorb Cu®>*, Cd** and Pd*, and has a strong ability to degrade and tolerate

nitrite, so it has a promising application in fermented food and probiotics.
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W F RGO, AR AT b E R B R R PO
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LR A 52 RE 1, AIZBERRAE R 25 A 0 R B b R R
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). WEUK . KB REER . VUK S R R A R A (3
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R AHARA PR A,
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1.3 SSWHE
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2%, V:\)HiEAL, 5L e Bl 4 T 250 mL MRS 47 R8s
%, 37 °CHEIREEFE 18 ho¥E 4 °C, 3000 r/min &.0> 10 min, %
B FISWOIF IR, A K EERE O 3 I IAAE R
HKEE, MHRBHRE 100 g/LERHE).
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Fig.l1 Effect of heavy metal ions concentration on the adsorption
ability of L. plantarum X7021 (n=3)
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Fig.l1 Effect of heavy metal ions concentration on the adsorption
ability of L. plantarum X7021 (n=3)
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M RZ I (n=3)
Fig.2 Effect of time on the Cu®’, Cd*", Pd*" adsorption ability of L.
plantarum X7021 (n=3)
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Fig.3 Effect of pH on the Cu >, Cd*", Pd*" adsorption ability of L.
plantarum X7021 (n=3)
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Fig.4 Effect of temperature on the Cu®', Cd**, Pd*" adsorption
ability of L. plantarum X7021 (n=3)
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Fig.6 Growth of L. plantarum X7021 in MRS containing different
concentration of NaNO, (n=3)
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Fig.7 Degradation ratio of NaNO, by L. plantarum X7021 under
different concentration of NaNO, (n=3)
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