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ABSTRACT: As the source of food processing, edible agricultural products play a key role on food safety and
quality. Therefore, as the primary part of food safety, the safe production of edible agricultural products has become a
research hot spot in recent years. With the development of researches on biological characteristics and safety of lactic

acid bacteria, many consumers have increasingly concerned about the use of lactic acid bacteria to reduce the harm
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produced by pesticides and chemical fertilizers so as to obtain green edible agricultural products. Currently, lactic

acid bacteria have played an increasingly important impact on ensuring the quality and safety of agricultural products.
This paper mainly reviewed the latest research development of antagonistic action against pathogenic and spoilage
microorganisms, heavy metals and pesticide residues removal, mycotoxins degradation and fruit pests prevention and
control by lactic acid bacteria in edible agricultural product, which aimed to promote the application development of

lactic acid bacteriain edible agricultural products and provide new ideas for the quality control of edible agricultural

products, and the directions of further researches on lactic acid bacteria and the possible challenges were also

KEY WORDS: edible agricultural products; lacticacid bacteria; quality safety; application research

2 )
proposed.
1 35 &
[2.3]
[4-6]

(8]

(9

[10]

[11,12]

(Staphylococcus aureus) (Salmonella
enterica subsp enterica) (Pseudomonas
[ fluorescens) ,

’ . [20]
(Enterobacter sakazakii)
(L. plantarum LY-4); (21]
L. plantarum Streptococcus lactate
p €p

(S aureus) (S typhimurium)

3 AMEMBERAKFREFPEESEMAATR
BERER

31 EERBER

[22]

[23]
[24]

[2528) (L. plantarum)

(L. delbrueckii)
[29,30] [31]

2 FUBAHEN R AR o B AR Y |

U7

[13]

[14-16]

(Lactobacillus curvatus)
(L. plantarum)

(Weissella cibaria)

[17,18] [19]

32 RHGBKBER



454 8
plantarum IMAU10014)

(3234 (chlorpyrifos) (Botrytis cinerea)

, Cho [ ,
(L. sakei) (L. plantarum) (L. brevis) (2]

, 3d 83.3%; (L. plantarum)
9d Harishankar 19 (Colletotrichum  gloeosporioides)
, (Peronophythora litchii) ,
Zhao 1 7
, 42 °C

(L. bulgaricus) (L. plantarum)

4 AMENRAREREF B SRR

El

[38,39]

[40] [41] (L

plantarum)
(Penicillium roqueforti)

(Aspergillus flavus)
(P. oxalicum)

(P. citrinum) (A. fumigatus) ,

[42]

A
Elsanhoty [+ 5
M, :
Bovo [
[49]
(L. acidophilus) (L. rhamnosus) (L.

oris) (Gibberella zeae (Schwein.)Petch)

5 FLEARIN R FIRF= A= RIS R E A

[46-48] [49]

Rosellg 150 (L.

plantarum) (fire blight)

[51] (L

= I 1

P

(1

(3

(4

[M].
, 2009.
Li Y. Interpretation and application of the food safety law of the Peopl€e's
Republic of China[M]. Beijing: China Market Press, 2009.
Lu FQ, Wu XL. Chinafood safety hits the “gutter” [J]. Food Control, 2014,
41(1): 134-138.
Jia CH, Jukes D. The nationa food safety control system of ChinaA
systematic review [J]. Food Control, 2013, 32(1): 236-245.
Yang XF, Luo JH, Li SH, et al. Evaluation of nine pesticide residues in
three minor tropical fruits from southern China[J]. Food Control, 2016, 60:
677-682.
Zhang XY, Zhong TY, Liu L, et al. Impact of soil heavy metal pollution on
food safety in China[J]. PLoS One, 2015, 10(8): 1-14.
Fang B, Zhu XQ. High content of five heavy metals in four fruits:
Evidence from a case study of Pujiang county, Zhejiang province, China
[J]. Food Control, 2014, 39(1): 62-67.
[a. , 2016, (5): 3-7.
Zhang XL, Yang GL, Chen C, et al. Quality and safety of agricultura
productsrisk assessment technology research status and devel opment trend
[J]. Qual Saf Agro-prod, 2016, (5): 3-7.
. , . [J.
, 2014, 5(3): 674-680.

Ping H, Ma HZ, Wang JH, et al. Advances in risk assessment of
agricultural product quality and safety [J]. J Food Saf Qual, 2014, 5(3):
674-680.
Eisenbrand G. Current issues and perspectives in food safety and risk
assessment [J]. Hum Exp Toxicol, 2015, 34(12): 1286-1290.



455

[10]

(11

[12]

[13]

[14]

[19]

[16]

[17]

[18]

[19]

[20]

[21

[22]

ReisJA, Paula AT, Casarotti SN, et al. Lactic acid bacteria antimicrobial

compounds: characteristics and applications [J]. Food Eng Rev, 2012, 4(2):

124-140.
[J. , 2014, 16(6): 143-148.
Gao PF, Yao GQ, Zhao SP, et al. Research progress on lactic acid bacteria
in agricultural product production and qudity safety [J]. J Agric Sci
Technol, 2014, 16(6): 143-148.
Siroli L,Patrignani F, Serrazanetti DI, et al. Lactic acid bacteria and
natural antimicrobials to improve the safety and shelf-life of minimally
processed sliced apples and lamb's lettuce [J]. Food Microbiol, 2015, 47:
74-84.
) . [J.

, 2014, (4): 19-24.
Liu YQ, Yi XX. Progress in study of foodborne pathogens in fresh fruit
and vegetables [J]. Biotechnol Bull, 2014, (4): 19-24.
Gupta R, Srivastava S. Antifungal effect of antimicrobial peptides (AMPs
LR14) derived from Lactobacillus plantarum strain LR/14 and their
applications in prevention of grain spoilage [J]. Food Microbiol, 2014,
42(12): 1-7.
Sabo SDS, Vitolo M, Gonzdez JMD. Overview of Lactobacillus
plantarum as a promising bacteriocin producer among lactic acid bacteria
[J). Food Res Int, 2014, 64: 527-536.
Arena MP, Silvain A, Normanno G et al. Use of Lactobacillus
plantarumstrains as a bio-control strategy against food-borne pathogenic
microorganisms [J]. Front Microbiol, 2016, 7: 464.

, . v [J-

, 2013, 29(8): 1943-1947.

Rao Y, Chang W, Xiang WL, et al. Screening and identification of lactic
acid bacteria with inhibition activity against food-borne spoilage yeast [J].
Mod Food Sci Technol, 2013, 29(8): 1943-1947.

[J. , 2015, 36(21): 150-155.
Li Y, Wei XY, Wang J, et al. Isolation and identification of lactic acid
bacteria inhibiting penicillium and analysis of their antimicrobia
components [J]. Food Sci, 2015, 36(21): 150-155.

[J. , 2016, 32(12): 1-9.

Wang WJ, Yin Wz, J
substances-producing strains and thestudy of its antibacterial [J]. Mod
Food Sci Technol, 2016, 32(12): 1-9.

CL. Screening of antibacteria active

[a. , 2016, 37(11): 125-130.
Du JH, Miao LH, MaHH, et al. Screening and identification of lactic acid
bacteria antagonistic against Enterobacter sakazakii [J]. Food Sci, 2016,
37(11): 125-130.

, , . 2

[J. , 2015, (4): 41-44.

Ren DY, Rong FJ, Gong SJ, et al. Antibacteria properties of lactic acid
bacteria from different sources against two pathogens [J]. Food Eng, 2015,
(4): 41-44.
Banik S, Das KC, Isam MS, et al. Recent advancements and challengesin

microbial bioremediation of heavy metals contamination [J]. JSM

(23]

[24]

[25]

[26]

(27]

(28]

[29]

(30]

(31]

(32

(33]

(34]

(35]

(36]

(37]

Biotechnol Bioeng, 2014, 2(1): 1035-1043.

[J. , 2014, 26(8): 968-972.

Wang XW, Yao GQ, Gao PF, et al. Bioremediation of heavy metal
contamination by Lactic acid bacteria [J]. Chin J Microecol, 2014, 26(8):
968-972.

Sofu A, Sayilgan E, Guney G. Experimental design for removal of Fe(Il)
and Zn(ll) lons by different lactic acid bacteria biomasses [J]. Int J
Environ Res, 2015, 9(1): 93-100.

Zha Q, Xiao Y, Tian F, et al. Protective effects of lactic acid
bacteria-fermented soymilk against chronic cadmium toxicity in mice [J].
Rsc Adv, 2015, 5(6): 4648-4658.
Zha Q, Wang G Zhao J,
Lactobacillusplantarum CCFM8610 against acute cadmium toxicity in
mice [J]. Appl Environ Microbiol, 2012, 79(5): 1508-1515.

Zhai Q, Wang G Zhao J, et al. Protective effects of Lactobacillus
plantarum CCFM8610 against chronic cadmium toxicity in mice indicate

et al. Protective effects of

routes of protection besides intestinal sequestration [J]. Appl Environ
Microbiol, 2014, 80(13): 4063-4071.
Tian F, Zhai Q, Zhao J, et al. Lactobacillus plantarum CCFM8661
alleviates lead toxicity in mice [J]. Biol Trace Elem Res, 2012, 150(1):
264-271.
[J. , 2016, 42(3): 104-108.
Fu YP, Wu WG, Wang JT. Study on mechanism of removal of cadmiumin
rice powder by lactic acid bacteria fermentation [J]. Food Ferment Ind,
2016, 42(3): 104-108.

, , - Po* [J.

, 2016, 35(2): 109-114.

Yu SF, Xu M, Ding XY, et al. Optimization of the Pb?* adsorption by lactic
acid bacteria [J]. Chin Brew, 2016, 35(2): 109-114.

(3. , 2016, 37( ).
MaHH, Bai FX, Li JR. Removal of heavy metalsin food using lactic acid
bacteria biosorption-areview [J]. Food Sci, 2016, 37(Online publication).
Zhao XH, Wang J, Li TJ, et al. Degradation behaviors of seven
in skimmed milk
Sreptococcus orLactobacillushel veticus [J.
Milchwissenschaft-milk Sci Int, 2012, 67(4): 399-401.
SinghB, KaurJ, Singh K. Microbial degradation of an organophosphate
pesticide, malathion [J]. Crit Rev Microbiol, 2014, 40(2): 146-154.
Gilani RA, Rafique M, Rehman A, et al. Biodegradation of chlorpyrifos
by bacterial genus Pseudomonas [J]. J Basic Microbiol, 2016, 56(2):
105-119.
Cho KM, Math RK, Islam SM, et al. Biodegradation of chlorpyrifos by
lactic acid bacteria during kimchi fermentation [J]. J Agric Food Chem,
2009, 57(5): 1882-1889.
Harishankar MK, Sasikala C, Ramya M. Efficiency of the intestinal
bacteria in the degradation of the toxic pesticide, chlorpyrifos [J]. 3
Biotech, 2013, 3(2): 137-142.
Zhao XH, Wang J. A brief study on the degradation kinetics of seven

organophosphorus  pesticides inoculated with

thermophilus

organophosphorus pesticides in skimmed milk cultured with Lactobacillus
spp. at 42 °C [J]. Food Chem, 2012, 131(1): 300-304.



456 8
[38] Ashig S. Natural occurrence of mycotoxins in food and feed: Pakistan [48] Mnifl, Ghribi D. Potential of bacterial derived biopesticides in pest
perspective [J]. Compr Rev Food Sci Food Saf, 2015, 14(2): 159-175. management [J]. Crop Prot, 2015, 77: 52-64.
[39] Hymery N, Vasseur V, Coton M, et al. Filamentous fungi and mycotoxins [49] , , ,
in Cheese: A review [J). Compre Rev Food Sci Food Saf, 2014, 13(4): [J. , 2013, 34(23): 351-356.
437-456. Guo JH, Tu QH, Chen CH, et al. Research advances in bio-control of
[40] Oliveira PM, Zannini E, Arendt EK. Cereal fungal infection, mycotoxins, postharvest diseases of citrus with antagonistic microorganisms [J]. Food
andlactic acid bacteria mediated bioprotection: from crop farming to cereal Sci, 2013, 34(23): 351-356.
products [J]. Food Microbiol, 2014, 37(2): 78-95. [50] Rosell6G, BonaterraA, Francés J, et al. Biological control of fire blight of
[41] , , apple and pear with antagonisticLactobacillus plantarum [J]. Eur J Plant
(3. , 2015, 30(2): 11-15. Pathol, 2013, 137(3): 621-633.
Wang YD, Chen C, Wang HK. Screening of antifungal lactic acid bacteria [51] , , ,
and its application in Chinese steamed bread and yogurt [J]. J Tianjin Univ [J]. , 2011, 38(12): 1801-1806.
Sci Technol, 2015, 30(2): 11-15. Yan YH, Wang HK, Xiao RF, et al. Bio-control effects of a lactic acid
[42] , , , bacteria on tomato botrytis blight and its induction on defense-related
[J. , 2015, 43(3): 42-45, 49. enzymes [J]. Microbiol Bull, 2011, 38(12): 1801-1806.
Wang XW, Gao PF, Yao GQ, et al. Biological control of aflatoxin of dairy [52] , , , . [J.
products by lactic acid bacteria [J]. Chin Dairy Ind, 2015, 43(3): 42-45, , 2014, 30(5): 111-117.
49, MaK, Xu C, Zhang CY, et al. Screening and identification of alactic acid
[43] Elsanhoty RM, Salam SA, Ramadan MF, et al. Detoxification of aflatoxin bacteria strain with lychee fresh-keeping function [J]. Mod Food Sci
M; in yoghurt using probiotics and lactic acid bacteria [J]. Food Control, Technol, 2014, 30(5): 111-117.
2014, 43(5): 129-134. (FTrEH 4 Bk 3E)
[44] Bovo F, Corassin CH, Rosim RE, et al. Efficiency of lactic acid bacteria
strains for decontamination of aflatoxin M; in phosphate buffer saline
solution and in skimmed milk [J]. Food Bioprocess Technol, 2013, 5(8): 1EZEEN
1-5.
[45] : T = =) WA, HRAXIR, TEFRAME
[J. » 2016, (15): 13-15. : AHE MRS RRIT S T,
Liu LN, Qin SY, Yao W, et al. Inhibition effects of different lactic acid \ ) E-mail: zhangkk8811@126.com
bacteriaon Gibberellazeae [J]. Chin Feed, 2016, (15): 13-15. ‘ i
[46] Bhardwaj D, Ansari MW, Sahoo RK, et al. Biofertilizers function as key
player in sustainable agriculture by improving soil fertility, plant tolerance . X
and crop productivity [J). Microb Cell Factories, 2014, 13(1): 74-81. . jﬁ B:i _K'E’l Ej] 2 5_‘%5‘ L EBBRTE
[47] Czaja K, Goéraczyk K, Pawe S, et al. Biopesticides-towards increased ARFRRERESREH .

consumer safety in the European Union [J]. Pest Manag Sci, 2015, 71(1):
3-6.

E-mail: z65738297@163.com



