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Dioxin la tén chung dé& chi mdt nhém hang tram cac hop chat hoa hoc co

chung cau tric hoa hoc nhat dinh, thudc nhém polychlorinated dibenzo para
dioxin (PCDDs) va polychlorinated dibenzo furans (PCDFs).

Tdng sb 210 chat nay la nhirng nhom chat déc hai, nguy hiém nhat dwoc biét
dén hién nay. Trong do, c6 17 chat c6 lién ket véi nguyén tir clo & vi tri
2,3,7,8 1a ddc hon ca. Bay ciing chinh 1a cac dbi twong dwoc quan tdm nghién
ctru phan tich va xt v nhiéu nhat.
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Policlodibenzofuran Policlodibenzo-p-dioxin
(PCDF) (PCDD)



D6 bén nhiét
cao

C’ O C\ Khong bi oxy
héa boi

Phan huy tai
nhiét d6 >1200

Th&i gian ban
phan hay I&n




San xuat, st dung, tiéu hay
PVC, plastics

Phat thai tir hoat ddng
giao théng van tai

Qua trinh san xuat giay,
sat
Hoat dong nui Ilra, chay rirng
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Co ché tac dong cua dioxin / =
v&i con nguoi duoc hiéu nhw %"“’”
sau: khi di vao co the dioxin di

chuyén theo sy tuan hoan cla
mau, song thoi gian trong mau
khéng lau, tich Idy chu yéu
trong cac mé mo.
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Dioxin Sources ’

v~ Phat thai vao khi
quyen

Lang dong trong moi

truong
Bilhé'p thu vao Tich Iuy trong |Is
dat va thuc vat dong vat m

Di vao co thé nguoi




Trong thdi gian chién tranh Viét
Nam, tr* nam 1961 dén 1971, quan
doi My da sr dung hon 80 triéu lit

chat diét cd.

Pén thang 4/1972, khi phat hién ra
trong chat diét cd co dioxin, Quan
doi My da tdé chic thu héi 25.200
thing (khoang 5.241.600 lit) chat da
cam va van chuyén vé dao
Johnston & Théai Binh Dwong bang
dwdng bién trong chién dich “Pacer
lvy” va tiéu hay s6 nay vao thang 7,
thang 8 nam 1977 trong chién dich
“‘Pacer HO” (Pacer for Herbicide
Orange).

Trong cudc chién tranh My gay ra, quan doi My va déng minh da rai xudng Viét Nam hon 80 triéu lit chat déc héa hoc, trong dé 61% la chat da cam chia
366kg dioxin. Chat déc d6 da gay ra thdm hoa khiing khiép ddi v6i con ngudi va méi trudng sinh thai.

8 triéu lit hoa chat doc hai

61% chat ddc mau da cam =366 kg Dioxin

*3,05 TRIEU HA

dién tich bi tan pha va nhiém déc

Lam suy giam hodc tiéu diét o ’ﬂ?ﬁ déng rudng

Phahuy 22,8 D
TRIEU M*gé |

\ =

nhiéu loai déng, thuc vat quy hiém %

*L4],. 8 /¢

triéungugivietb; W roan
h . h. = ( Ngudi bi phai nhiém: La ngudi tiép xuc va bi

p oin iem, chét déc nay xam nhap vao trong co thé

3 triéu la nan nhan Nan nhan chét doc da cam (CDDC) la nhiing ngudi

® ° bi phai nhiém chat déc da cam/dioxin, bi bénh tat,

suy gidm kha nang lao déng, hodc vo sinh....)

¥ R 86% & rifng nui

* * CDDC di truyén qua nhiéu thé hé, di chiing da cam da truyén sang
thé hé thi 4 & Viét Nam

* Nhitng cuu chién binh bi phoi nhiém dioxin

2,95% thé hé con bi dj tat bdm sinh
(nhém d6i chiing: 0,74%)
2,69% thé& hé chéu bi di tat bam sinh
(nhém doi ching: 0,82%)

thé hé thu'3 thé hé thi 4

35.000 2.000
®

Viemam News Agency

http://infographics.vn/

56 nan nhan thudc thé hé thu 2:

Diém nong
6 nhiém

DIOXIN

>150.000
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Nguén: B Tai nguyén va Méi trudng, Ban chi dgo 3, Héi nan nhan Chdt doc da cam 3



Tong quan PHUONG PHAP XU LY O NHIEM DIOXIN
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Co Vetiver thuéc nhém thwe vat C4,
st¢ dung CO, hiéu qua hon theo con
duwong quang hop binh thwdng, thich
hop nhat dwdi anh sang, khong chiu
dwoc béng ram. C Vetiver c6 thé sinh
trwdng va phat trién tot trén nhiéu loai
dat, c6 strc chong chiu tot véi BDKH
va diéu kién thoi tiét khac nghiét.

CcO
g Chuyen thanh cti dun

‘ St dung lam mai nha

$ San xuat tinh dau va
hang thu cong
Tintc an gia suc, lop phu
dat, va phuc hoi dat

4 On dinh dit, chong x6i mon
eame Va duy tri nguon mréc ngam

Loai bé cac chat 6 nhiém: NO3,
Photphat va kum loai niang

3m

= do man va kumn loai nang

i".gi Chiu dwoc kho han va chay

‘c | Hap thu Cacbon

j Chiu dwoc dat véi pH cao va thap,
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Tong quan

Cac vi sinh vat ndi sinh

Endophytes nhw tén goi clia ching cho thay

thuwong cuw trd trong cac moé bén trong cua cay chu. Endophytes - thuwdong la

vi khuan hodc nam - séng & céac vij tri gitra va/hoac ndi bao cla thuc vat.

Endophytic Rhizosphere
soil

niche

~

— | c J Bactena
“e e N Root
P~ hair
=N B
Rhnzosphere : . =~ _Fungi
. ‘ \
Inner root Cortex Epidermis

Fungal
filament

%
Forked
root

J. R. Schramm

(b)

@)
2.22 Mycorrhizae. (3) Typical ectomycorrhizal root of the pine Pinus rigida with filaments of the fungus Thelephora

b) Seedling of Pinus contorta (lodgepole pine), showing extensive development of the absorptive mycelium of its fungal

suillus bovinus. This grows in a fanlike formation from the ectomycorrhizal roots to capture nutrients from the soil. The
about 12 cm high.
13



POI TUONG VA
PHUONG PHAP NGHIEN CUU
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Cé Vetiver (Chrysopogon zizanioides L.) VSV cdng sinh v&i co Vetiver



PHUONG PHAP NGHIEN cUU

VI‘I;

So’ d6 bo tri thi nghiém
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PHUONG PHAP NGHIEN cUU

Lay va gia cOng mau ngoai thwe dia

@
@
110
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Phwong phap phan tich dioxin

Sac ki khi ghép ndi khdi phd phan
giai cao (HRGC/HRMS)

DON V| PHAN TiICH: TRUNG TAM ,
QUAN TRAC MOI TRUONG MIEN BAC

PHUONG PHAP NGHIEN cUU

Chuén thu héi
L3¢ _PCDD/Fs

Miu khé
(2g mau d3 dong nhat)

Chiét 1éng chiu ip - PLE
(hodc chiét Soxhet)

Bay hoi dung mai

Dung dich chuin
zach

{cd can dich chiét)

PHé théng lam sach FMS ", by

Cit silica gel da t%ng

Cit Alumina

Than hoat tinh

Chiét ndi chudn
L3¢ _PCDD/Fs

HRGC/HRMS
(MS d6 phan giai
=10.000)
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PHUONG PHAP NGHIEN cUU

Phan lap vi sinh vat ndi sinh

whgi

Treated with Treated with
Ethanol H-0-
'\ ~ |\ 3
Washed with Washed with
H>0 NaClO
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PHUONG PHAP NGHIEN cUU

Phwong phéap tdch DNA tong so
e AW

k"‘ AN |

DNA sau khi tach dwoc kiém tra bang may do quang phd NanoDrop. Mau dam bao chéat
lwong khi co d6 tinh sach A260/280 >1,8; A260/230 <2,2. PCR kiém tra chat lwo'ng DNA.
Cac mau tdch dam bao chat lwong dwoc glvi gidi trinh tw bdi Azenta Life Sciences.
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PHUONG PHAP NGHIEN cUU

Phwong phap tach DNA mau don chiing

Nghién

mau bang que

thuy tinh

B6é sung 600ul dém
GX va 3ul
proteinase K, G mau
& 60 °C trong 30p

»

PCR khuéch dai ving -

ITS/16S

A

Extracted DNA

Bé6 sung 300pl
natri acetate, ly
tam 4°C, 12000v/p
trong 20 phut.

B
»

Bé6 sung 50ul TE 1x
va Rnase, u & 60°C
trong 30 phat *

Hat dich néi va bé
sung isopropanol,
ly tam.

v

B6 sung 700ul Ethanol
70 % ly tam, loai bé
dich néi, lap lai hai lan
bwéc nay, lam khé tua

A

N

Dried pellat

Sau I)( tam, gilp
lai phan taa

+ EtF

DNA



PHUONG PHAP NGHIEN cUU

Xac dinh kha nang enzyme laccase

Ly tam 6000v/p & 4°C
trong 20 phut
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PHUONG PHAP NGHIEN cUU

Ky thuat chuyén gen

Gen dwoc dé tai chon st dung la gen ma héa
huynh quang xanh (GFP). Gen GFP c6 ngudn goc
tr loai stra Aequorea victoria. Gen GFP co chiéu dai
720 bp. GFP méa hoda protein co kich thwdc 238 axit
amin (26,9 kDa). Protein nay phat anh sang huynh
quang mau xanh la cay khi tiép xtc véi anh sang budc
song 509 nm. Trong linh vwc sinh hoc phan t, GFP
thwdng dwoc dwa vao té bao thdng qua cac ky thuat
chuyén gen va su tich hop ciia GFP trong hé gen cla

té bao 18 co6 thé du bén virng qua cac thé hé sau.

T-DNAbinary
vector

vir helper




KET QUA VA THAO LUAN



m Danh gia sy suy giam ham lwgng dioxin

Véi thi nghiém trong nha

L6 thi nghiém : Ham luwgng dioxin (ppt TEQ)
Ban dau 6 thang 11 thang 18 thang| | 24 thang
L6 dat trong cé
Trung binh 511,00 408,33 529,67 471,67 420,56
SEM 38,00 18,48 37,92 23,15 38,09
L6 dat khéng trong co
Trung binh 505,33 401,67 587,33 483,67 431,43
SEM 14,52 49,17 135,57 39,41 15,33

- O cé4c 16 trong ¢d, ham lwong dioxin gidm 17,8%.
- O céc 16 thi nghiém khodng trong ¢é, ham lwong dioxin cling giam 14,6%.



m Danh gia sy suy giam ham lwgng dioxin

So sanh vé&i thi nghiém tai hién trewéo'ng

Ham lwong dioxin (ppt TEQ)

11M 18M
Trung binh 980,33 840,00 751,33 772,67 597,54 653,33
SEM 114,02 110,27 2,19 22,40 25,12 39,19
L6 thi nghiém khong tréng cé
Trung binh 2333,00 2325,33 2111,33 2147,67 2039,26 2016,64
SEM 425,24 350,74 499,19 655,83 548,01 534,12

V@i thi nghiém trong ¢é ngoai troi ham lwong dioxin trong dat giam 33%.

Vé&i thi nghiém khdng tréng ¢4 ngoai tréi ham Iwong dioxin trung binh da giam 13%.
(Ngudn: Ngb Thi Thiy Hudng, Nguyén Thi Thanh Théo) °°
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Ham lwong dioxin trong mau ré, choi

- _A Ham lwong dioxin (ppt TEQ)
L6 thi nghiém N ” ) ) )
Ban dau 6 thang 11 thang 18 thang | 24 thang
Mau ré
Trung binh 115,67 166,90 215,67 377,00 364,60
SEM 2,75 15,01 5,18 11,34 16,20
MAau choi
Trung binh 1,15 4,72 2,99 0,86 0,81
SEM 0,03 0,42 0,14 0,04 0,05




O 16 thi nghiém ngoai hién
trwdng, nong dd dioxin co6 sw
thay dbi rd rét, mirc do da dang
sinh hoc cda vi sinh vat trong dat
cling thay déi (p<0,05).

V@i cac 16 thi nghiém trong nha,
nong dé dioxin va mirc dd da
dang sinh hoc cua vi sinh vat
trong dat khdong co sy twong
guan (p>0,05).
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1 Ty & % dioxin cbn lai trong dat trong nha =1 Ty & % dioxin con lai trong dat ngodi trévi

Pa dang vi khuan mau ré va mirc do suy giam dioxin

O thi nghiém ngoai hién trwérng, sy bién dong cia VSV ndi sinh trong ré cé voi su
giam dioxin cé6 mdi twong quan véi nhau (p<0,05).

Trong khi dé, & thi nghiém trong nha, sw bién ddng clia VSV ndi sinh trong ré cd voi sy
giam dioxin khéng c6 mdi twong quan v&i nhau (p>0,05).
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Phan lap, dinh danh 16 ching vi khuan ndi sinh

Chuing vi khuan Twong dong vé trinh M3 s6 cua trinh tw Tén loai twong dong

twong dong trén
Genbank

(Ky hiéu) b (%)

100 MT509531 Klebsiella variicola
“ 100 MH559568 Priestia megaterium
“ 100 MN420979 Citrobacter freundii
m 99,87 MZ676567 Enterobacter cloacae
“ 100 CP133753 Pseudomonas aeruginosa
“ 100 MT613371 Enterobacter cloacae
100 CP042551 Enterobacter hormaechei
100 OR793900 Priestia megaterium
“ 100 OR793125 Bacillus cereus
_ 99,76 MT111594 Enterobacter cloacae
_ 100 MT613375 Enterobacter asburiae
“ 100 CP138336 Bacillus cereus
“ 100 CP138336 Bacillus cereus
_ 100 MNO069331 Serratia marcescens
“ 100 CP138336 Bacillus cereus
“ 100 MG461554 Serratia marcescens



Két qua dinh lwong IAA cua cac ching vi khuan

B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16

150 —
E
=] 100 =
="
=
5.
E 50 —
-3
-
o -

Bl B! B3 B4 B: B6 BY BE BS E10 Bll B1: Bl3 El4 Bl: Elé

Chung vi khuan
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m Kich thich sinh trwéng ca chua cda vi khuan

20 - --DC -#-B1 -x-B4 (e

- A A
N A OO @
1 1 1 1

(0]
1 1

Chiéu cao cua cay ca chua (cm)
—_
o

o N b~ O
1 1 1

0 ' 7 ' 14 ' 21 ' 28

Thei gian (ngay)
Két qua dir liéu duoc biéu thi dudi dang gid tri + db Iéch chuén. Phan tich ANOVA mét chiéu. Cac chir
céi viét thuong biéu thi sw khac biét dang ké khi so sanh gia tri trung binh cuda thuc vat & cac thoi
diém khac nhau. Dau (***) biéu thj sw khac biét c6 y nghia thong ké (p < 0,001) gilka chiéu cao cay

duwoc thir nghiém va chiéu cao cay doi chimng; (ns) cho thay sw khac biét khéng dang ké.



m Phan lap, dinh danh 12 ching vi nam ndi sinh

L L L L B
ol (&~ W IN |-

T (71 |
© (oo |

F10
F11
F12

|

»

g dong vé trinh tw ITS

96,75
96,14
99,83
99,44
100,00
99,01
100,00
100,00
99,62
96,36
99,83
85,35

Tén loai twong

Scytalidium sp.
Scytalidium sp.
Trichoderma harzianum
Curvularia lunata
Curvularia lunata
Epicoccum sorghinum
Fusarium falciforme
Microsphaeropsis arundinis
Curvularia lunata
Scytalidium sp.
Trichoderma harzianum

Scytalidium sp.
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m Panh gi4 kha nang sinh IAA

F1 F2 |F3 F4 F5 F6| F7 F8

F3, F11: Trichoderma harzianum
F4, F5, F9: Curvularia lunata
F6: Epicoccum sorghinum

F8: Microsphaeropsis arundinis

Ham hrong IAA(ug/ml)

Két qua do ham hrong TAA (ng/ml) cua céc
chung nam né1 sinh

160 -
140 A
120 -
100 A
80 -
60 -
40

20 A

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
Chiing nam
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m Kich thich sinh trwé'ng co Vetiver va tai phan lap

>

Sau 28 ngay




Két qua chuyén gen ching F3
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m Panh gia kha nang sinh laccase

F3, F11 : T. harzianum
F4, F5, F9 : C. lunata
F8: Microsphaeropsis arundinis

38



m Thir kha nang sinh |am mat mau thuéc nhuém




m Thir kha nang sinh |am mat mau thuéc nhuém

0d 1d 2d 3d 4d 5d 6d 7d

Két qua lam mat mau tim két tinh cua F3

0d 1d 2d 3d 4d 5d 6d 7d

Két qua lam mat mau tim két tinh cua F5
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KET LUAN VA KIEN NGHI



KET LUAN

1. C& Vetiver gitp gidm nhe 6 nhiém dioxin trong dat.

2. Két qua phan tich metagenomic cho thay mirc dd da dang cta quan
x4 VSV trong dat & thi nghiém ngoai trdi va VSV ndi sinh c6 sw
bién déng ty Ié véi sw bién déong cia ham lwong dioxin. Pac
biét, vi khuan ndi sinh c6 suw bién dong rd rét khi ham lwong dioxin
gidm.



KET LUAN

3. Bang phuwong phap nuéi cay trong phong thi nghiém da phan lap, dinh danh, xac dinh
hoat tinh vai trd cGa 12 ching vi nam va 16 ching vi khuan ndi sinh. Tién hanh thi hoat
tinh Iwa chon dwoc 02 ching vi nam (Trichoderma harzianum F3; Curvularia lunata F5)
va 02 ching vi khuan (Klebsiella variicola B1; Enterobacter cloacae B4) c6 kha nang

sinh enzyme kich thich sinh trwdng cao.

Chuyén thanh céng gen GFP vao ching F3 tao nén hai ching G22 va G26 dé khang

dinh dwoc sw kich thich sinh tredng nho vi sinh vat da lay nhiém la chinh xac.

4. Lwa chon dwoc ching F3 va F5 co hoat tinh sinh enzyme laccase cao, 1am mat mau

thudc nhudm xanh methylene, tim két tinh va c6 kha nang dong gop vao qué trinh xi ly

43

dioxin trong dat.



1. TU cac ching da phan lap dwoc, tiép tuc nghién ctru, danh
gia cac vai trd, chirc nang khac dé ng dung cho cac nghién
ctru tiép theo.

2. Nghién ctru ap dung viéc trong cd Vetiver dé x& ly 6 nhiém

dioxin tai cac khu vuc khac.



XIN CHAN THANH CAM ON!



GIAY MOT
THAM DU HQI THAO KHOA HQC

Kinh g

Trudmg Dai hoc Thuy 1gi trin trong kinh m&i Ong/Ba tham dir Hoi thio thing

10 niim 2024 cua nhém nghién ciru Research of Organic Matter (ROOM)

1. Nji dung: 1on lwu n ciru xir Iy cia mot s6 chédt hira

co doc bén: truomg hop di nh vé HCB . Dioxin va DDT
2. Thoi 4h00 ~ 17h00, thir 7 26 thang 10 nim 2024
3. Hinh thire hdi thio: truc wyén qua phin mém Zoom 1D 9962880601
4. Cha tri: Trug hém ROOM, GS. TS. Vil Dirc Toan.
hanh phin méi tham dy:
Thanh phan tham du va chi tiét chuong trinh Hoi thao nhu tai phu luc dinh kém.

Rt hin hanh dugc don tiép.

TL. HIEU TRUONG

I in thém thong tin, xin on én hé voi PG én Thj Lan Huong — thanh
vién chii chot, dign thogi: 0936 : email: huongntl@wru.vn
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