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Abstract : Contamination of food—crops with persistent organic pollutants(POPs ) poses a great concern to food safety because of their toxicity,
persistence, long—range transport and potential to bioaccumulate. Thus, how to avoid the residual of POPs in food —crops grown in POP -
contaminated areas is essential for ensuring the safety of agricultural products and human health. Plant—endophytic bacteria(EB) symbioses
are ubiquitous and have attained increasing acceptance as viable cleanup technologies to remove POPs in planta due to its low cost and being
environment—friendly. It has been indicated that functional EB can enhance plant growth, reduce plant disease, and stimulate plant resistance
to harsh external environments. Notably, certain functional EB can also lessen POPs accumulation in plants. However, the information is
limited regarding the impact of functional endophytic colonization on POPs biodegradation and biotransformation in food—crops. Aimed at the
problems, this paper reviewed the situation of crop contaminated by POPs in agroecosystems and its regulatory role in the transformation of
POPs. More importantly, the influence of endophytic colonization on the biodegradation and biotransformation of POPs in crop cells were
systematically estimated. The effectiveness of POPs biodegradation mainly depended on the abundance and activity of inoculated functional
EB in plant compartments. Additionally, the advances, challenges, and existing issues of functional EB for reducing the risk of food —crops
POP contamination were also prospected. These findings can be applied for utilizing endophytes to treat POPs in food —crops at POP —
contaminated matrices, with ultimate goal of protecting food security and human health.

Keywords: POPs; endophytic bacteria; colonization; degradation efficiency; metabolic mechanism

WFs B HA . 2017-03-24
EEMAB LR KR e s AT H
BB AN PL(1987—), I3, TRk IR, -1 PRI, 35 205 100 A ML Qe 7E R BT vh AT AS G AL RN s A

E-mail : sunkai@ahau.edu.cn; sunkai0920@gmail.com

http://www.aed.org.cn —397—



KT RS FIR -6 3455 5 H

YA, B IEROA R, E S
NHEAAEARAS o i TR A 7 B TS & e, R
M HLTS Y ¥ (Persistent organic pollutants , POPs )
HEAAM SR RGO FLE R R, 5 [ LAk A1
Bt A BT AR P IX RS A B U, B
T HERRRE SA R TR R, RTINS R Al AR RS
AT RFEE K R T ™ R F . POPs B A
T HERRT R AT AREA AP O 2R 5 O B
7 WRERS 1 i Er W B A 136 18 5 Sh ) AT (E R
IR, T POPs 51R IS FI AR R XU 16 7 2
5 POPs {5 B FEMOHISG M- &, (B2, EIE A0l +
A5G POPs 75 + -4 %) 2 18] (1) 5 A% Ak A Bl
TR POPs 15 4433 S A AR AR N A LTS G ok B
[m)

HHT, B NN Oy 7P 8 )
PRSI AIES AS R SGE FH 1 FO ARl A I S AR 2R
FACHE POPs (Y4, i tA K , POPs A A-3E1E A
TR R T2 A0 4G 2 FhagA . BIAR SR SCRN 25 i
WL o AR Z M SR E AR TR ISR IR POPs, Rz 547
VE R A SRR ) b B AL A% S, HXS SRR POPs (1)
WA 5 G =K S IE R 8 R R 7 5 a5 TEAR G
55 LA LB i B R S 25 R L BRI
KA POPs, I 47 1 A0 e 2R 1) 0 240 A A
DX, Wi & o ST POPs [ I -"T 0 il R
B TR R A LR ARG & 0 R AR
FEHL POPs ] 5 4 J2 HoAE - 33 — I3 MR- AL 1) 55 4% AH A
JoT S 3 AR S FNY, EA BORHE S AR
POPs J5 fEBSE i ThREM . HEG X 2 AL 551 R A
POPs X [ 5 i3 F 1E Y5 {HJ2 , /38 R POPs
R FR AR AR R, SR AT RN E AR T B A A )
Xf POPs AR SRR ZR AN A A, DT AT 280 A st A
PRI POPs {5 34 5% B s Al & il 22 2 PEM TR
FEAR Ml AR 2 BT R R R A R A R R — o

AR I 2 R A S R G S A
AR FE 1T BE N A 4l 1 (Endophytic bacteria,
EB), HAEEHE e H AR A 2R BRE 40 AL A
A SRR AR S B PR RO,
REAF MY -26E EB MRUAESREE, IWI5H) X
e AR I N 0 B T 12 ) HAT POPs BEAfRRF A 1Y)
ThRE EB, IR HEEE AR H AR RAEY AR, dE A
B EERVEYIAIN POPs . LBV 5 e XU £ 225
L AP T2 e o 5 A RS A B 3 5
MITHRETEXT G, DTS G DA AN i e 1 AT POPs
—398—

WAt SHRERY EB RERS S 4 s WA IR N BRI AT
RE R E FE I A AR FERRAURE  ASSCERIR T Al 3R
SErP AR N POPs 1975 G BIUIR S A W) 4 X POPs
(WS i AL, R Gt B RS T DIRE EB (194%
BT HE I AT T ORE EB S EARYRRIRI A S
KER, GAEHEN TR Y -Zh6E EB iR SR
GEREURAEDI AN POPs 15545k B Y HOR A ZR |, LI
AR TG R DR 2 A A 7 WUEEVE ) POPs 5 54
I8 R B £ i 22 4 A0 LRI ) T At st BT S S (1 B
AR FIEAR S A

1 #&¥%F POPs YR UK

L1 &% POPs SRR K BE

YT RICRR R AR A= S R GEh Y POPs, -y
ieeyl St oe Sk R DN i1E37 | A sz £2 8 G ol
POPs F2RIE TR ZGMNEH . fMEFEWA B FI
TSKHEWSE  EAT A e e AFIDERE AR R A
Fismes ZFPWEAT T Tl 75 4L X + 3 Hh Z 15542 (Poly—
cyclic aromatic hydrocarbons, PAHs) HEAANE#IA N 1Y
BT AR, 25 ORI, ) 158 PAHs £
BERESI AN, M RE AR ALTE I 4~2 526 mg kg™, KA W)
RS PRI -3 P (1) PAHs JFER8 2 14, Lk fE
ALTEF Dy 0.2~2.7 mg-kg™o 3 1 5128 T A FARAEY)
KN POPs TS5 QLB BRROL . 1R 1 Al 1, RAES 4
T KRS VET e A b SEXT 3 POPs 3
HA — & i IO R B 7, J 7] RE i i &4 A
B RESAR KR IS EREE . A
BERBT, KL R POPs ™ B AR YA ™ i ) , 7T g
SR AR, T 1 POPs 18 A A N30 2 AR
R 2 iR 2 Epo™. filn, POPs AI7E AIKIE
Bt RS KA AR AR R R e e R AR X
AR B B RON T DNA e SR A i LK )
SR GE NI R G 4L T R G AR
EAE LAY A& R, FIRE S E
POPs 75 4L (14 7 St T 5 | & B9 N & vh s L4 8 - 4
Th, BRI il POPs 5k B AR 1T 5 R A 4 44
B2 B TR, L] A S50 A DA 7 i b POPs 175
gt B 1] | DR Ml 4 £ B TT 1 e Joe i 5 gk 2
1.2 1E¥ 4R POPs 435

YIRS ik B ARG POPs FR 431
73 C 1) 40 M G X P o AR ZR A s R i POPs
J& , HANART DLZF o 240 BB | 298 PR A 240 R V8 A 24
JHL 25 S5 A AR X, o PT LATERE ) Z8 B VT )

http://www.aed.org.cn



PN L, A5 R RE P A A0 B ARV E AR POPs 15 5% 2017 £ 9 A
R 1 AEFRIERREDER POPs BIFREIRE
Table 1 Comparisons of POPs concentration in crops from various contaminated soils
KA Crops BHLI5YY) Organic pollutants B EH e Concentrations ZHHR References
FHH SURBE NG 1.7 mg kg™ [14]
IKFE Z AR >900 pg kg [15]
P 2R 0.3~5.1 mg-kg™ [9]
N p,p’ AR 28.3~2 900 pg-kg [16]
N EZ113 S 6.7~40 mg kg™ [17]
s S 440~21 155 pg-kg™ [18]
# b B2y 0~803 pg-kg™ [19]
Sl ¥ 90~4 570 pg-kg™ [4]
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Figure 1 Endophytic colonization of Pseudomonas sp. Ph6—gfp observed via gfp tagging show in plants
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Table 2 Endophytic bacteria enhanced biodegradation of POPs in different plants

5 FAEH) Host plants  ZHEENA AN E Endophytic bacteria

HHLIE YL Organic contaminants oA it % Degradation rate/% STk References

By A Staphylococcus sp. BJO6 e 30~44 [42]
Bis Pseudomonas putida VM1450 2,4-"HARHLR 24~35 [43]
Z=AZ R Methylobacteriumpopulum BJ0O1 RS HEFOR 60 [44]
INEE Herbaspirillum sp. K1 EANS S — [45]
P Pseudomonas sp. Ph6—gfp E[3 10.3~66.5 [38]
=IHEL Comamonas sp. KD2 =R R 32 [46]
NG Serratia sp. PWT t® 4.4~70.9 [47]
PHEH Stenotrophomonas sp. T O — [48]
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