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Tém tit: Nghién ctru niay nhim danh gia kha ning ctia c6 Monto vetiver (Chrysopogon
zizanioides L.) trong viéc giam nhe 6 nhiém dioxin va xtr 1y 6 nhiém Asen ctia c6 Vetiver. Thi
nghiém duoc tién hanh ngoai thuc té, gdm 3 16, mdi 16 100 m?. C6 Monto vetiver duoc trong ngay
25/11/2014 trén 16 1 va 2, c¢6 ham lugng dioxin ban dau khoang 1000-1800 ppt TEQ, ham lugng
As khoang 25-30 mg/kg dat kho. Trong do, 161 trdng cd va co bd sung ché phaim DECOM1 (hdn
hop muoéi dinh dudng va mun hiru co), 16 2 trong co va khong bd sung DECOMI, va 16 dbi chimg,
16 3, khong trong co. Két qua phan tich dioxin trong mau dat, mau ré va ch01 ¢ cho thiy co
Vetiver ¢6 kha niang hap thy dioxin vao ré c¢6 va mot phan dugc van chuyén 1én chdi co, dioxin
trong dat giam nhiéu tai 16 tréng co, dac biét 16 1 c6 xu huong giam manh hon. Tuong quan giira
ham luong dioxin trong mau dat va mau ré (p=0.,02, r=0,53) cho thiy mdi lién h¢ gitra ching.
Bén canh d6, két qua phén tich Asen trong mau dat, r& va chdi c¢6 ciing cho thay kha ning hip thy
va xtr Iy Asen ciia co Vetiver trong cc ving dit 6 nhidm Asen.

Tom lai, c6 thé budc dau két luan rang co6 Monto Vetiver c¢6 kha ning lam giam nhe 6 nhiém

dioxin va Asen trong cac ving dat bi 6 nhiém ¢ mic d6 vira.
Tir khéa: Co Vetiver, dat 6 nhidm dioxin, & nhim Asen, xtr 1y bang thyc vat.

1. Mé dau

Su ton luu dioxin trong mdi truong da va
dang gay ra nhimg ton thuong lau dai cho hang
triéu ngudi dan Viét Nam. Phoi nhidm chit doc
da cam/dioxin khong chi anh hudéng toi stic
khoe cua nguoi bi phoi nhiém, giy ra cac loai
bénh nhu: ung thu, suy giam mién dich, tai bién
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sinh san, dji tdt bdm sinh v.v., ma con anh
hudng téi ca thé hé sau [1].

Theo mot s6 nghién ctru, Viét Nam 1a mot
trong sd nhitng nudc bi anh hudng ning né boi
chat doc da cam/dioxin [2-4]. Trong giai doan
1961-1971, ¢o toi trén 2,6 tridéu ha, chiém
15,2% dién tich toan mién Nam Viét Nam bj
phun rai mot khdi lugng cac chét diét co
khoang 95 triéu kg [1], bao gom chu yéu 1a chét
Da cam, chit Xanh va chit Tring. Riéng chit
da cam c6 khdi lugng khoang 49,3 tri€u lit,
tuong duong khoang 63 triéu kg, dd dugc phun
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rai trén 1,68 tri¢u ha; nhu vay, mat d6 phun rai
gép 17 lan liéu lugng dugc B6 Tu lénh Luc
quan My khuyén cdo st dung nim 1967 (2,2
kg/ha). TCDD (tetrachlorodibenzodioxin aka
dioxin) trong chét da cam 1a chit doc nhat trong
nhom cac chat dioxin, c6 thé gy ra nhitng van
dé nghiém trong cho méi truong va stc khoe
con nguoi. Udc tinh ¢6 khoang 170 kg TCDD
da duoc phun rai & nam Viét Nam [2, 3]. Tuy
nhién, theo Stellman va cs [5] con s6 d6 la
khoang 366 kg TCDD va van chua ké dén cac
ngudn chét diét co khac da dugc phun rai. Gan
day, Viét Nam dd c6 rat nhidu nd luc dé khéc
phuc va lam sach cac ving bi nhiém doc dioxin.
Mot sb cong nghé xur 1y da duoc ap dung tai cac
diém nong (san bay Bién Hoa, Pa Ning va Phu
Cat), nhu cong nghé chén 14p tich cuc, nghién
bi, cong nghé khic phuc bing vi sinh vat va
cong nghé giai hdp nhiét trong mbé (GEF/
UNDP, 2013). Tuy nhién, nhitng cong ngh¢ tién
tién nay rat dit do va chi phu hop trong xur ly
cac diém néng voi ham lugng dioxin cao (quy
moé vira va nhd). Do vy, viéc nghién ciru nhim
tim ra cong nghé xur Iy bang thuc vat dé lam
giam nhe cling nhu khic phuc 6 nhiém dioxin
va cac chat doc hoa hoc trong dat & mac do
trung binh va thap 1a rat can thiét.

Bén canh d6, 6 nhiém Asen do tu nhién
cling nhu do hoat dong san xut ciia con ngudi
cling dang 1 vin d& cép thiét can phai co cac
bién phap khic phuc, boi nhimg anh hudng
nghiém trong ctia no 1én stc khoe cong dong va
moi truong. Ngoai ra, Asen cling c¢6 chira trong
chit Xanh ma My da phun rai tai Viét Nam
trong chién tranh. Do viy, cac ving dat nhidm
dioxin do chién tranh ciing thuong bi 6 nhiém
Asen. Véi nhitng dac tinh sinh ly, hinh thai dac
bi¢t cia minh, c6 Vetiver (Chrysopogon
Zizanioides L.) da dugc st dung rong rai trén
thé gi6i cling nhu tai Viét Nam trong viéc phuc
hdi méi truong sau khai thac mo [6], xtr Iy nudce
thai [7], kiém soat chat lugng méi trudng nudc
nuoi thuy san [8] va xir ly kim loai nang trong
cac loai dét va nude [9- 12]. Mac du vay, viéc
xtr Iy Asen trong dat bang thuc vat chi méi
duoc nghién ctru & mot s6 loai co kha nang tich
lity cao thuoc ho duong xi [13]. Gan ddy, cac

nghién ctru da ching minh rang rang cé Vetiver
6 thé c6 1ap va phan hity mot sd chat diét co,
dic biét 1a Atrazine [14] hay loai bo cac chat 6
nhiém hitu co khé phan hiy khac tir moi truong
nude va dat, chfmg han nhu chit 2.4.6-
trinitrotoluene [15] va hydrocarbon trong dau
mo [16]. Viéc st dung thuc vat trong xt 1y 6
nhiém dioxin chua thuc sy dugc nghién ctu ca
trén thé gidi va Viét Nam. Duy nhét c6 nd luc
va thanh cong ctia Tién sy Phung Tiru Boi trong
viéc trong hang rao xanh bang cy bo két gai dé
ngin can ngudi va stc vat vao tiép can san bay
A Luéi va han ché sy lan toa cua dioxin; tuy
nhién, két qua chua duoc kiém ching. Nhu vay,
cho dén nay van chua c6 nghién ctru nao vé
vi€c st dung thuc vat cling nhu cé Vetiver nay
dé xir 1y 6 nhiém dioxin, va cac nghién ciru hién
truong danh gia kha nang xur ly Asen cua co
Vetiver ¢ Viét Nam dang con thiéu vang.

Do d6, muc tiéu ciia nghién ciru nay la dé
tim hiéu kha ning cta co Vetiver trong viéc xir
Iy 6 nhidm dioxin va Asen trong dat. Sy thanh
cong cua nghién ciru nay sé dua ra dugc cong
nghé c6 chi phi thp, nhung hiéu qua, than thién
v6i moi trudng va bén ving, c6 kha ning ap
dung vao thuc té & quy mé 16n nham khéc phuc
6 nhiém dioxin trong dat & mirc d6 trung binh
va thép & mién Nam Viét Nam. Bén canh do,
cing c¢b thém ludn ct vé& kha ning xu 1y 6
nhim Asen trong dat ctia co Vetiver thong qua
thir nghiém tai hién truong.

2. P6i twong va phwong phap nghién ciu
2.1. Dia diém va doi twong nghién civu

Vi trong chit Xanh (Dimetylaxenic axit hay
Cacodylic) My str dung dé phun rai trong chlen
tranh tai Viét Nam c6 chira As, nén viéc tién
hanh thi nghiém vé dioxin va As dugc tién hanh
trén cung 1 khu dat. Thi nghiém duoc tién hanh
tai khu vuc Pacer Ivy, goc phia Tay Nam san
bay Bién Hoa. Pay la tap két va don dich cac
chat diét co chua sir sung dé van chuyén vé My.
Dién tich ctia khu thi nghiém 1a 300 m® véi ham
luwong dioxin & muc trung binh (khoang 1000 —
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2000 ppt TEQ), ham lugng Asen & mirc cao (25
— 30 mg/kg dat kho).

Dbi twong nghién ctru 1a c6 Vetiver. Voi
cac ddc diém dic biét nhu c6 bd ré rat 16n, co
kha nang chiu dugc diéu kién moi truong khic
nghiét, 1a noi song 1y tuong cho cac vi sinh vat
(VSV) va ndm trong quyen 1é ..., co Vetiver c6
thé tao 1én su két hop thuén 1(}1, téi uu cho qua
trinh hap thu va phan huy cac chat doc hod hoc
trong dat.

2.2. Chuan bi dat, thu mdu ban dau va thiét ké
16 thi nghiém

Dit trong khu vic nghién ciru rat kho cin
v6i nhiéu so6i da 16n. Do vay, trudc khi tién
hanh thi nghiém, khu dét duoc cay x6i, tron dao
bang may xuc va nhit bot soi da va co dai. Dat
sau d6 dwoc san phing bang may san, phan 16
va tién hanh liy cac mau ban dau trudc khi
trdng co. Co6 trong theo hang cach nhau khoang
50 cm, khom cach khom khoang 25 - 30 cm,
mdi khém 3 — 5 nhanh. Sau khi trong co duoc
tudi nudce tir 1-2 1an moi ngay dé gitr am.

Khu thi nghi€ém duogc chia thanh 3 16, hai 16
dugc trong c6 va 1 16 khong trong co (L3) dé
ddi sanh. Trong 02 16 trong c6 c¢6 mot 16 duoc
boén ché phim sinh hoc DECOM1 (L1) va 16
con lai thi khong (L2) (Hinh 1). DECOMI la

L6 1: bon DECOM1

Lo 2: khong bon DECOM1
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hon hop mun va cac mudi v6 co nham ting
cuong sy phat trién cta cac sinh vat ban dja
trong quyen ré.

2.3. Thu mdu dat va mdu sinh pham

Mbi 16 thi nghiém s& dugc ldy 01 mu dat
ban dau (trude khi tréng co). Quy trinh thu mau
dugc thuc hién theo cac huéng dan tiéu chuan
cua UNEP [17] va UNEP/POPs/COP.5/INF/27
[18]. Cu thé, mdi 16 duogc chia thanh 3 6, mdi 6
khoang 33 m’ va thu 10 mau thanh phan (mau
16i khoan tay sau 60-cm), dugc nghién nho, tron
déu trong khay inox, san phing, chia thanh 30 6
va lay khoang 1 kg miu tir cic 6 d6 bang thia.
Mau sau d6 duoc chuyén vé phong thi nghiém
dé xur Iy va phan tich.

Toéng s6 miu 39 miu dat va 42 mau sinh
pham (21 mau ré va 21 mau choi) duge thu va
kiém tra ham lugng dioxin va Asen dinh ky 5
thang 1 1an. Miu dat, chdi va ré dugc thu 3 lan
lap trén mdi 16 (L6 1: MT1-MT3; L6 2: MT4-
MT6; L6 3: MT7-MT9) va ¢ cung vi tri nhu
trong Hinh 1. Mau sinh pham sau khi 13y duoc
rira sach bui dat bam bang nudc, trang bing
hexan va acetone dé loai bo dioxin bam trén bé
mat & va chdi. Mau sau khi rdo nudc duoc trit
lanh trong cac i zipper va chuyén vé phong thi
nghiém dé phén tich dioxin.

Lb 3: d6i chimg, khong trong co

MI3
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F
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v

Hinh 1. So db thiét ké thi nghiém va vi tri iy mau dat va sinh pham.
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2.4. Phan tich dioxin

Tat ca cac mau dugc xir Iy va phén tich 17
ddng phan cua dioxin va furan theo khuyén cdo
cia T chirc y té thé gidi (WHO, 2005) tai
phong thi nghiém dioxin, Trung tim Quan tric
Moi trudng, Tong cuc Mbi truong. Quy trinh
chuan bi va phan tich dioxin tudn theo phuong
phap tiéu chuan cia US EPA va UNEP [19,
20]. Két qua sau d6 duoc chuyén thanh ham
lwong doc tuong duong (TEQ) trén don vi trong
lugng kho (dat) va tuoi (&, chdi), sit dung hé sb
duong lugng doc (TEF) cia WHO [21].
Phuong phap 1613B cua US EPA nhim xac
dinh dioxin va furan chira bén dén tam clo bang
cach pha loding ddng vi sic ki khi phan giai cao
ghép ndi khdi phd phan gidi  cao
(HRGC/HRMS) dugc diéu chinh dé phu hop
vOi cac trang thiét bi tién tién co6 sin va d3 duge
kiém chimg trudc khi dua vao st dung.

2.5. Phan tich Asen

Asen tong sé trong mau dat va co duoc
phan tich theo phuong phap ICP-MS [22, 23]
c6 diéu chinh cho phu hop véi di€u kién thuc

té. Mau dat va sinh ph?im duoc can mot lugng
nhat dinh vao dng nghiém da ghi nhan tuong
g, sau d6 dugc vo co héa bang hdn hop axit
HNO; 65%, HCI 37% va bd sung thém 300 pl
H,0,. Sau d6, pha mau & nhiét do 100°C dén
khi mau duogc vo co hoa hoan toan, dé ngudi 1ol
loc mdu va xac dinh ham lugng As bang
phuong phap phan tich Quang phd Plasma trén
thiét bi Agilent ICP-MS7700x — USA.

2.6. Xur Iy 56 liéu

S6 lidu dugc trinh bay dudi dang gia tri
trung binh + SEM (sai sd chudn). Phan tich
phuong sai hai nhan t6 dwgc 4p dung dé xac
dinh sy sai khac gitia cac 16 thi nghiém va gitra
cac thoi diém 14y mau. Sau khi xac dinh c6 su
sai khac, tién hanh phwong phap hau kiém
Student-Newman—-Keuls  test  (GraphPad
Software, SanDiego, CA).

3. Két qua va thao luin

3.1. Kha nang lam giam nhe dioxin cua co
Vetiver

Bang 1. Ham lugng dioxin/ furan (pg WHO-TEQ/g trong luong kho) trong dét trude khi trong co

Ki hi¢u miu 2378-TCDD TEQuho %TCDD
MT1 1.221 1.235 98,9
MT2 1.143 1.169 97,7
MT3 686 695 98,7
Trung binh 16 1 1.017 1.033 98,5
MT4 1.059 1.072 98,8
MT5 2.782 2.796 99,5
MT6 1.618 1.626 99,5
Trung binh 16 2 1.819 1.831 99,3
MT7 4414 4.425 99,7
MT8 2.815 2.832 99,4
MT9 1.624 1.632 99,5
Trung binh 16 3 2.950 2.961 99,6
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Két qua phan tich dioxin trong mau khao st
duoc trinh bay trong Bang 1 cho thdy su phan
bd khong déu véi 8 trong 9 mau (khoang 89%)
c6 ham lugng dioxin vugt qua 1000 ppt TEQ
(Gi6i han dinh luong cua dioxin trong dat can
khoanh vung va xu ly theo TCVN 8183: 2009).
Ham lugng dioxin ban déu cta 16 1 va 2 ¢6 xu
huéng thap hon 16 3 va cing it dao dong hon
nén dugc chon cho viée trong ¢0 thi nghiém (L6
1: nghiém thic 1, c6 c6 bd sung ché pharn
DECOMI; Lo 2: nghle_:m thirc 2, ¢é khong bo
sung DECOM1; Hinh 1), con 16 3 lam dbi
chung. Tuy nhién, ham lugng dioxin khao sat
ban dau nay chi mang tinh tham khao va phuc
vu cho viéc xac dinh dia diém thi nghiém. Do
vay, kha nang lam gidam nhe dioxin cua cé
Vetiver s& chi dua trén viéc so sanh két qua
phan tich dioxin cua cac dot thu mau kiém tra
dinh ky sau khi trong co 6 thang, 11 thang va
18 thang (dot 1, dot 2 va dot 3).

Pé danh gia kha nang 1am giam nhe dioxin
ctia cd Vetiver, 3 mau ré va 3 mau chdi c6 duoc
lay truée khi trong dé phan tich ham luong
dioxin. Két qua phan tich cho thiy ham lugng
dioxin trong cic miu nay rat thip (<1 pg TEQ/g
trong lugng tuoi) hodc khong thé phat hién ra.
Piéu dang chu y la cac chat dioxin nay khong
¢6 ngudn gdc tir chat diét co mang tén chat doc
da cam, do c6 ham luong chit 2,3,7,8-TCDD
rat thap, hau hét cac mau déu thap hon 10%.

Két qua cho thidy ham luwong dioxin trong
mau ré sau khi trong c6 11 thang (dot 2) thap
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hon so v6i sau khi trong co 6 thang (dot 1) va
18 thang (dot 3) & ca 2 16, nhung khong thay co
su sai khac giita mau ré dot 1 va dot 3 (miu lay
vao thang 5; Hinh 2). Su bién dong theo thoi
gian 14y miu co lién quan chit ché t6i thoi ky
sinh truong cia co, cu thé & dot 1 va dot 3 1a
thoi diém sinh trudng tich cyc cua cé nén co
hép thu dioxin manh hon so véi dot 2 (thang
10), 1a thoi diém co bat dau tan lyi. Ham luong
dioxin trong ré c6 16 2 luén cao hon 16 1 nhung
muc d§ giam cua ham luong dioxin ¢ dot 2 so
v6i dot 1 lai manh hon ¢ 16 1 so véi 16 2 (giam

47% & 16 1 so voi 33% & 16 2). Két qua nay co
the do su hoat dong cua vi sinh vat trong quyen
1é tai 16 1 lam cho dioxin trong ving dat tiép
xtc véi ré giam manh hon so voi 16 2, nhu mot
két qua, ham luong dioxin hip thu vao ré ¢ 16 1
thap hon va ciing giam manh hon & 16 2. Két
qua phan tich vi sinh vat cling cho thiy tai
nghiém thuc c6 bon DECOMI thi vi sinh vat
tong s6 cao hon va cé tinh da dang hon nghiém
thirc 2. DSi v6i hién twong ham lugng dioxin
trong ré & ca 2 16 giam ¢ dot 2, ngoai vai tro
clia vi sinh vat, co thé do chu ky sinh truong
cua cay co6 va dac biét 1a do co ché sinh héa cta
co Vetiver trong viéc chong lai sy nhiém doc
cua dioxin. Mot phan dioxin dugc hap thy trong
1& c6 thé bi dao thai, mot phan duoc van chuyen
1én chdi, 14 va mot phan cé thé duoc chuyén
hoa thanh cac chat it doc hon trong qué trinh
trao d6i chat cua cay co.

_ a) OLé1 ®EL62 b) Olé1 mL62
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Hinh 2. a) Ham lugng 2,3,7,8-TCDD (pg/g trong lugng twoi) va b) Ham lwgng dioxin/ furan (pg WHO-TEQ/g

trong lurgng twoi) trong mau ré co Vetiver.
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Két qua phan tich ham lugng dioxin trong
mau chdi cho thdy c6 su di chuyén cua chat doc
dioxin tir ré 1én chdi (Bang 2). Mic du, ham
luong dioxin trong cac mau chdi thip hon rat
nhidu so voi trong miu ré, nhung nd ciing
twong tu nhuw ham lugng dioxin trong mau ré,
tang 1én rd rét sau 6 thang trong va 16 2 ting
cao hon nhiéu so véi 16 1, cao hon khoang 8,5
lan. Diéu nay ciing c6 thé 1y giai 1a do vai tro
hoat dong ctia cac vi sinh vat trong quyén ré &
16 1 nhiéu hon ¢ 16 2 ddn dén ham luong dioxin
trong 1& ¢6 ¢ 16 1 thap hon va két qua 1a ham
luong dioxin trong chdi co ¢ 16 1 ciing thap
hon. Sau 11 thang (dot 2), lugng dioxin trong
choi giam manh & cd hai nghiém thuc, déac biét

010 2 giam t6i 97% va 16 1 giam 89% so véi
lan 1. Sau 18 thang, ham lugng dioxin trong
mau chdi ting tré lai do sau 1 niam co lai bat
dau chu ky sinh truéng méi. Hién tuong dioxin
trong chdi giam manh vao cudi nam ciing c6 thé
ly giai dya trén chu ky sinh truong cta cd, 1y
thuyét ddc hoc cua thyc vat va ca sy phan giai
dioxin do quang hoa. Cay c¢o hap thu manh cac
chat doc trong giai doan sinh trudong tich cuc
ctia chiing va sau d6 téc d6 hip thu giam dan,
dong thoi qua trinh thai doc va chuyén hoa bat
dau ting nhanh, trong d6 c¢6 qué trinh quang
hoa, dé cdy co co thé thich nghi dugc voi moi
truong dat nhidm doc.

Bang 2. Ham lugng dioxin/ furan trong mau chdi qua cac dot thu mau tai L6 1 (c6 bon DECOM1)
va Lo 2 (khéng bon DECOML1) (pg WHO-TEQ/g trong lugng tuoi)

Ki hi¢u miu 2378-TCDD TEQuno %TCDD
G1-C1 11,80 11,84 99,7
G1-C2 39,02 53,49 73,0
G1-C3 11,48 13,34 86,1
Dot 1 Trung binh 16 1 20,77 26,22 86,2
(sau 6 thang) G2-C1 33,24 271,92 12,2
G2-C2 41,41 347,30 11,9
G2-C3 63,32 65,19 97,1
Trung binh 16 2 45,99 228,13 40,4
Gl-C1 1,71 1,74 98,3
G1-C2 2,82 2,86 98,6
G1-C3 4,08 4,12 99,0
Dot 2 Trung binh 16 1 2,87 291 98,6
(sau 11 théang) G2-C1 5,69 573 99,3
G2-C2 3,90 4,04 96,6
G2-C3 7,61 9,25 82,3
Trung binh 16 2 5,73 6,34 92,7
Gl-C1 3,34 3,38 98,8
G1-C2 3,83 3,87 98,9
G1-C3 3,02 3,05 99,2
Dot 3 Trung binh 16 1 3,40 3,44 99,0
(sau 18 thang) G2-C1 3,34 3,36 99,1
G2-C2 3,54 3,55 99,7
G2-C3 11,99 12,02 99,7
Trung binh 16 2 6,29 6,31 99,5
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Ham luong dioxin trong mau dat giam dan
tu dot 1 tdi dot 3 6 cald 1 va 16 2 (Hinh 3). Dot
2, dioxin giam kha nhiéu so voi mau dat thu dot
1, giam khoang 40% &' 16 1, con ¢ 16 2 va 16 dbi
chimg giam khoang 17%. Dén dot thu mau thir
3, ham lugng dioxin trong cdc mau dét ciing
cho thdy mét sy giam xudng so voi dot 2 nhung
khong 1o rang, 16 2 gidm khoang 9% so véi dot
2, giam nhiéu hon 16 1. Tuy nhién, khi xét trong
ca dot thi nghiém thi 16 cé bon ché phém
DECOMI, ham luong dioxin trong dit c6 xu
huéng gidm nhanh hon, gidm t61 38% (tuwong
duong khoang 702 pg TEQ) va 16 2 khong bon
ché phdm giam 24% (twong dwong khoang 735
pg TEQ) sau mot nam, nguoc lai 16 dbi ching
hau nhu khong giam (Hinh 3). Nhu vay, voi 16
bon DECOMI, luong vi sinh vat tong sb co
tang cao hon cac 16 khéc, va day c6 thé 1a nhan
t6 khién ham luong dioxin trong 16 nay giam
nhanh hon so vai céac 16 khac.

Tom lai, dua vao két qua thi nghiém c6 thé
khang dinh c6 Monto Vetiver c6 kha ning hip
thu dioxin vao bd ré khéng 16 cia n6 va luwong
dioxin hip thu c6 thé s& dugc phan giai hodc
chuyén hoa thanh cac cht it doc hon. Hon nita,
sy tim thdy mdi tuong quan giita ham lugng
dioxin trong dat va trong 1& (p<0,05) ciing cho
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thdy ham luong dioxin trong dat quyét dinh
ham luwong dioxin duogc hép thu vao ré co. Do
vdy, tir nghién ciru ndy c6 thé budc dau khing
dinh ring c6 Vetiver giéng Monto c¢6 thé lam
giam luong dioxin trong dat. Khi Vetiver duoc
két hop v6i ché pham DECOM1 c6 xu hudng
giam nhanh nhung chua that rd nét. Tuy nhién,
dé c6 thé luan giai tot hon vé kha ning lam
giam nhe 6 nhiém dioxin ciia c6 Vetiver thi can
phai c6 nhiéu nghién ctru khac, chuyén sau hon
vé co ché hép thuy, vv.

3.2. Kha nang giam nhe 6 nhiém Asen ciia c6
Vetiver

Kha ning xir Iy 6 nhiém kim loai ning cua
ciy co Vetiver di dugc nghién ctru kha nhidu
trén thé gidi ciing nhu & Viét Nam [9, 10, 11,
12]. Céc nghién ctru déu cho thay hiéu qua xur
1y 6 nhiém kim loai niing ctia cé Vetiver. Ngoai
ra, cac nghién cuu tai Viét Nam ciling cho théy,
mot sb loai thuc vat thude ho duong xi c6 kha
ning héap thy Asen trong dat rat cao va dugc coi
la cac loai siéu tich liy (Pteris vittata va
Pityrogramma calomelanos), chira t&i hon
0,1% As trong phan trén mat dét cta cay [13].
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TEQ/g trong lugng kho) trong cac mau dat lay tai cac 16 thi nghiém.



52 N.Q. Pinhvannk. | Tap chi Khoa hoc PHQGHN: Céc Khoa hoc Trdi dat va Méi truong, Tdp 34, S6 3 (2018) 45-54

Nghién ciru nay ciing cho thiy kha ning
hép thu Asen tir dt ciia co Vetiver. Cu thé 13,
ham luong Asen trong ré va chdi co ting 1én
nhiéu sau 6 thang trong so v6i mau tring ban
dau (Mau trang, ré: 9,6 va ch01 4,9 mg/kg) va
cing c6 xu hudng giam xudng & cac lan lay
méu tiép theo, sau 11 thang va 18 thang (Hinh
4). Hién tugng nay co thé 1y giai dwa trén ly
thuyet ddc hoc cua thuc vat va su phan giai chét
ddc do hoat dong cua vi sinh vat. Cay co he"ip
thu manh cac chit doc trong giai doan sinh
truong tich cuc cta ching va sau d6 toc d6 hap
thu nay giam dan, dong thoi qua trinh thai doc
va chuyén hoa bit dau ting nhanh, trong d6 co
su dong gop cua cac vi sinh vat, dé cdy co co thé
thich nghi duoc véi méi truong dat nhiém doc.

Ham luong Asen trong dat ¢ cac 10 thi
nghiém giam xudng rd rét qua cac dot thu mau
(Hinh 5), dac biét la giira dot 1 va 2 (p<0,0001),
giam xuéng gén mot nira; tr 36,6+4,2; 30,8+4,2

va 34,841,090 mg/kg xudng con 18,6+3,1;
17,0+1,4 va 18,2+2.5 mg/kg, tuong Ung trong
16 1, 2 va 3. So sanh giira ham lugng Asen
trong mau dat dot 2 va dot 3 thiy 15 sy giam
xuéng 0 cac 16 1 va 2 nhung khong thdy co su
giam xudng ¢ 16 3. Két hop véi két qua phan
tich sinh pham, c6 thé thdy rang viéc trong co
Vetiver c6 kha ning lam giam nhe 6 nhiém As
trong dét; 16 bo sung ché pham DECOMI ¢6 xu
huéng giam nhanh hon, tuy sy khac biét khong
nhiéu, giam 63% ¢'16 1 va 59% 616 2 va 50% &
16 3 so v6i lan 1dy mau thtr nhat (5/2015), sau 1
niam. S& di khong thiy c6 su khac biét giita 16 1
va 16 2 vé sy giam As trong dat 12 do co ché
loai bo As trong dat chu yéu do su hip thu vao
trong than va ré cdy, vai tro cia vi sinh vat
khong déng ké. Nhu vay, c6 thé so bo két luan
rang, c6 Monto vetiver ¢ thé lam giam ndng
do As ¢ trong cac ving dat 6 nhiém Asen.
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4. Két luan

Tir két qua dat duoc cua thi nghiém c6 thé
budc dau két ludn rang co Vetiver ¢ kha ning
lam giam nhe 6 nhiém dioxin trong dat ving 6
nhiém & muc d6 vira. Tuy nhién, dé 4p dung
rong rai cong nghé than thién véi moi truong va
gi4 thanh thip nay trong xir Iy cac ving dét 6
nhiém dioxin tai Viét Nam ciling nhu nhitng noi
khéac, thi can thiét thyc hién thém mot s6 cac
nghién ctru chuyén sau khac.

Bén canh do, két qua cling khéng dinh duoc
kha nang hap thu va xur Iy 6 nhiém Asen ciia co
Vetiver trong diéu kién thi nghiém thuc té, bi
chi phéi boi nhiéu yéu t6 khach quan vé thoi
tiét, khi hau, cac yéu t6 nhan sinh khong thé
kiém soat.

Vai trd ctia ché pham DECOMI trong thi
nghiém chua that 16 rang. Can lam rd thém.

Lo1i cam on

Nghién cuu nay duoc tai trg boi B6 Tai
nguyén va Moi truong dudi dang kinh phi cua
dé tai Khoa hoc Coéng nghé cap B, ma 56
chuong trinh TNMT.04/10-15, mi s6 dé tai
TNMT.04.66. Pac biét, chung téi xin chén
thanh cam on céac thanh vién ctia Dé tai, phong
thi nghiém Dioxin (Téng cuc Mdi truong) va
Trung doan 935 ddi v6i su dong gop vo cing
quy gia cua ho.
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Assessment of the Potential of Vetiver Grass
in Mitigation of Dioxin and Arsenic in Contaminated Soils
at Bien Hoa Airbase

Nguyen Quoc Dinh, Nguyen Thi Thanh Thao, Ngo Thi Thuy Huong

Vietnam Institute of Geosciences and Mineral Resources, 67 Chien Thang, Ha Dong, Hanoi, Vietnam

Abstract: This study aims to initially assess the potential use of Monto vetiver (Chrysopogon
zizanioides L.) in mitigating dioxin contamination and the treatment of arsenic contaminated soils. The
experiment was carried out in the field, consisting of 3 lots of 100 m? each. Monto vetiver grass was
planted on November 25, 2014 in two groups, lots 1 and 2, with the initial dioxin levels in soil of
about 1000-1800 ppt TEQ, arsenic is about 25-30 mg/kg dry soil. Of which, The first group (G1)
received DECOM 1, a soil supplement promoting growth of indigenous microorganisms in the
rhizosphere, and the second group (G2) as a control, without supplement; the third group, lots 3, was
left as blank (without Vetiver). The analyzed results showed that Vetiver grass was able to absorb
dioxin into grass roots and was then transported to grass shoots; dioxin in soil was significantly
decreased in both G1 and G2 and was slightly stronger in G1 compared to G2. The correlation
between dioxin content in soil samples and root samples (p = 0.02, r = 0.53) showed the tight
relationship between them. In addition, the results also showed that Vetiver can take up arsenic into its
roots and tranported to the shoots and the abiliy of Vetiver in remediation of arsenic contaminated soils.

In conclusion, the results confirm that Monto vetiver is suitable for phytoremediation of
moderately dioxin and arsenic contaminated sites, particularly when combined with DECOM1

Keywords: Vetiver grass, dioxin contaminated soils, Arsenic pollution, Phytoremediation.



