B ES 174048 5—2

ARRRHKEZ
I ERFAEFTORBBMAAREARBRET —2~—X - BHER)

FAT Y ) | RRPOTISEHRKITERT SHENE RO BRETIIZEDRIIRY
WET—< Health risk due to flood-induced contamination of foods in suburban areas in Southeast
(X)) |Asia
W AR 20175 ~ 2020 # MrisBEe Wk KFE
MRARE (&F) EED M
B lowny) |t

(EX) Toru Watanabe

PRS- B2 | IR K- &%

REBRE ()
( % % Z %) ................ “ ............................................................................................................
Bal B | 5 | BENF) | Frh ETvh Xy

TN~ (E0) Pham Viet Dung

PR -BR | IURKF- B

BEE (600 F~800 FEEICELEHTL LI, )

TKEDEFENAT+HLLEEEEBHTIX, BKKICTRECIHEENOHKNBZIZHS N, BHOT
MNEBEND LD DD, BIERBICIEEMALEAS Z EASEL, ECTEESNSIBEHITHKPDF
EMENEBR SN, BTEROBELENEND, BHTORKKEORRIRVEEZDH LT, W

THRTEESINIBHDFRIEEZELGRRATH D, AARTE, A b FLPRBOPLEBHITZEZT 1 —IL
FIZ, ZOEMTEESNDIEFR (LER) OFREBENE S VERRICLHFLEAEL-, AETIHL.
MO TROBBOBFROM, LECERAKEERAENML., AT KEHEROY L TILELEDIT, KGR

(BERDKREMEMDIERELT) LHEEEERBOREZIT o=,

EBRAKOKBEBERILFEZT, 92%DH U TILHEEEEZBZ TN, HROFEEEMTH-
o COBEMIIMEFELEETEVAGN S, TIT, MFLEFOY U ITAMOSBEIA-XRBEICH
L T MLST &4 & RPN E T o1& Z A BASMBOEEDY U TILHLDLBMAEEND I S
RAE—H, METIF4D, BETRH1D2EFRHESh, RIBZFRXILIKXGEEOE-HEFENEHTKT
HdE. FLT, MEOHRKIZEDTEDIMHAMSMMBEIN TS EMNRALMELG ST,

EERICOVTIE, BTECERRKOFREIROAGA L DD, FHRE 0, ZIn, P [TFERESH
T, BREOEEREFERRFLYLMETHRIIE ., W TKERKOEZENRES N, T
HREBRNDGE,. AIZCKDRAVDIR Y EEIDDERIZKDIFERADDI)RINFEBLANILERER
&Mootz EHIT, ERDPWEDOHRELY .. LELERAKICTEENS Cu. In, Cd, Pb, Cr,
As BABRBETHDCENHEESN, BHALDESEATEZEBL THEORMEEZT S TKOLED
ATLOEEMMNRS NI,




REXE (COMEERRLFHTE - IEICOVDTRALTLESL, )

sa~rimen Seasonal variation and source identification of heavy metal (loid) contamination

2t in peri-urban farms of Hue city, Vietnam
.| EBEA V:et—Dung Pham et | s=t# | Environmental Pollution
Ell}.\ al.
R—T 116813~ RITHE 2 0 2 1 =32 278
ey s eg Impact of municipal wastewater on concentrations and season variations in E. coli
2t contamination in the peri-urban farms of Hue city, Vietnam
. =54 W:ndra Prayoga et M Science of the Total Environment
EII:.\ al.
R—2 EH - BIES RITHE BT
AR
i3
.| EE% it
Aty
R—T ~ RATHE 55
=24 Floods and foods as potential carriers of disease between urban and rural areas
1 (Chapter 11 in the book: Health in Ecological Perspectives in the Anthropocene)
- ZE4 Gia Thanh Nguyen, Jian Pu, Toru Watanabe
H R+t Springer RITHE 2 0 1 9 A=Y |12 (21K TIX 159)
£4
=
= =54
H kR #t RITHE wan -y

EXHER (100 FE~200 BREEICEEDHTLEE L, )

We monthly collected vegetable (lettuce), soil and irrigation water in farms surrounding Hue city
inVietnam. The col lected samples as well asmunicipal wastewater (MWW) were analyzed for Escherichia
col//, an indicator of fecal contamination, and heavy metals (HMs). The lettuce samples were less
contaminated by £ co//, while irrigation water was severely contaminated. The phylogenetic analysis
applied to the £ c¢o// isolates identified four and one clusters including the isolates from
different type and location of samples in the rainy and dry seasons, respectively. This implies
the spread of £ co// to the farms was enhanced by flooding. Although irrigation water and soil
in the farms were not contaminated strongly, lettuce samples were done with Cd, Zn, and Pb.
Furthermore, levels of HMs in lettuce were significantly higher in the wet season than in the dry
season, indicating the impact of MWW with seasonal change. The health risk assessment via lettuce
consumption demonstrated an unacceptable carcinogenic risk owing to Cd and a cumulative
non-carcinogenic risk owing to selected HMs. Correlation and principal component analyses indicated
that some HMs in irrigation water and soil could have anthropogenic sources such as untreated MWW,
suggesting the importance of wastewater treatment system to protect the local food production.
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