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Tém tét - Bai bao cung cap két qua nghién ctru str dung Béo tdm
(Lemna minor L., 1753) 1am sinh vat gidm sat chét lwong nwéc thai
clia bai rac Khanh Son, thanh phé Ba Néng. Két qua thir nghiém doc
hoc clia Béo tdm déi véi nuwdc thai dau vao cda bai rac Khanh Son
cho thay, gia tri ECsptrong 7 ngay (168 h) déi v&i sé lwgng la la 1,9%;
dién tich mat 1a 1,5%; trong lwong khd 1,8%, trong lwong twoi 1,5%.
Déi v&i nwéc thai dau ra két qua gia tri ECso trong 7 ngay (168 h) dbi
v6i s6 lwong 14 1a 4,1%; dién tich mat la 4,3%; trong lwong kho 4,2%,
trong luong twoi 3,9%. Qua d6 cho thay, chét luong nuéc thai bai
rac Khanh Son c6 rti ro vé mét sinh thai & mic do rat cao néu khong
x ly hiéu qua. Phan tich twong quan hdi quy cho thay, tat ca cac chi
s6 danh gia déu phan anh tét vé su thay ddi chat lwgng nwéc thai.
Két qua nay cho thay, c6 thé ap dung quy trinh s dung Béo tam
trong giam sat nwére thai tai Viét Nam.

T khéa - Bé&o tAm (Lemna minor L.; 1753); chi thj sinh hoc; nuwéc
thai; déc hoc méi trwong.

1. Pit van dé

Hién nay, ¢ nhiéu phuong phap dugce str dung dé canh
béo, ddnh gia 6 nhiém nguon nuéc, thuong duoc dung nhét
1a phuong phap hoa ly. Tuy nhién, mot so chat c6 kha nang
pha huy hé sinh thai, sirc song cua sinh vét ¢ nhimg nong
do rat thap, thap hon gidi han phat hién cua cac phuong
phap hoa ly, ddng thoi néu ap dung cac phuong phap hoa
ly thi phai thyc hién lién tuc voi tan suét 16n, gay tén kém
vé mit kinh té [1], [2].

Mot phuong phap c6 thé khic phuc dwoc nhitng nhuogc
diém cua phuong phap hoa ly d6 1a st dung sinh vt chi thi
moi truong dé giam sat, canh bao sém 06 nhiém. Nhiéu
nghién ctru da chi ra rang, cac thuc vat thiy sinh c6 sy nhay
cam véi cac chat 6 nhiém cao hon cac loai dong vat. Chinh
vi vy, ching déc biét thich hop sur dung trong viéc giam sat
moi truong nude thong qua cac thir nghiém doc tinh [3].
Trong s6 d6, Béo tim (Lemna minor L., 1753) da duoc cac
nghién ctru khing dinh réng, ching 1a thyc vat san xuét so
cap quan trong thudc chudi thirc in thiy sinh, viéc sir dung
chung c6 ¥ nghia trong danh gia cac moi nguy hiém ctia cac
chét 6 nhiém ddi véi cac hé sinh thai nudc ngot [4]. Mat
khac, Béo tAm c6 tinh nhay cam cao, ¢6 kich thudc nho, ciu
triac don gian, thoi gian thé hé ngén rét thich hop nghién ciru
trong phong thi nghiém [3]. Nhiéu nghién ciru trén thé gioi
da dugc tién hanh nham sir dung loai Béo tam trong gidm sat
chat lugng nuéc [5], TO chirc Hop tac va Phat trién Kinh té
(OECD - Organization for Economic Cooperation and
Development) da ban hanh quy chuén vé thir nghiém doc
hoc sinh thai br?mg Béo tAm va duoc sir dung rdng rai tai cac
nude cong dong Chau Au [6]. Tuy nhién, & Viét Nam van
chwa c¢6 nhiéu nghién ctru st dung Béo tAm lam sinh vat
giam sat, canh bao som 6 nhidm ngudn nudc.

Abstract - This paper presents the research results of using
duckweed (Lemna minor L., 1753) as ditector organism in
wastewater gquality monitoring of Khanh Son landfill, Da Nang city.
Results of toxic test of Duckweek for untreated wastewater of
Khanh Son landfill show that ECs, value for 7 days (168 hours) for
the frond nuMber variable is 1.9%; total frond area is 1.5%, dry
weight is 1.8%, fresh weight is 1.5%. For treated wastewater,
results show that ECsy value for 7 days (168 hours) for the frond
number variable is 4.1%; total frond area is 4.3%, dry weight is
4.2%, fresh weight is 3.9%. Thereby, the quality of waste water in
Khanh Son landfill has an ecological risks at high level if it is not
effectively treated. Analysis correlation and regression show that
all indicators such as the number of leaves, leaf area, fresh weight
and dry weight are good reflections of the changing in waste water
quality. This result shows that duckweed (Lemna minor Linnaeus,
1753) can be used to monitor ecotoxicity in Vietnam.
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Bai b4o nay, cung cép nhimng két qua trong viéc sir dung
Béo tam (Lemna minor L., 1753) d4nh gia chat lugng nudce
thai tai bai rac Khanh Son, thanh phd Pa Ning. Day la
nhing dan liéu khoa hoc budc dau cho viée nghién curu,
tng dung Béo tdm 1am sinh vat chi thi mdi truong nude tai
Viét Nam.

2. P6i twong va phwong phap
2.1. Péi twgng

Mau nuée thai dé}l vao va d,ﬁu ra lay tai bai rac Khanh
Son, thanh pho Da Nang. Béo tam (Lemna minor L., 1753)
thudc ho Araceae’ duoc t~hu mau tir cic ao, ho ty nhién trén
dia ban thanh pho Pa Nang.

Hinh 1. Béo tdm (Lemna minor L., 1753)
2.2. Phuwong phdap
2.2.1. Phirong phdp phan ldp, khir tring va nudi cdy

Phuong phap phan 1ap va khur trung dugc thuc hién theo
phuong phap cua David W. Bowker va cs. [7], quy trinh nudi
cy s& dugce thyc hién theo tiéu chuin ciia OECD, 2006 [6].

Nhirng cdy Béo tAm vdi phién 14 xanh, to va khoe manh
duoc luya chon mang vao trong phong thi nghiém xwr li so
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bd voi nude ct vo tring nham loai bo nhitng manh vun vo
co, hitu co va cac dong vat khong xuong song. Viéc khir
tring duoc thyc hién trong ti cdy véi chat khir tring 1a
NaOCL 0,05% trong khoang thoi gian 20 gidy. Sau do6 Beo
tAm duoc rira sach lai voi nuée cAt dé loai bo dung dich Clo
du trude khi chuyén vao binh dung méi trudng nudi cdy
SIS, pH = 6,5+0,2 (Méi trudong thi nghiém SIS duge chuén
bi, pha theo huéng dan cua [6].

Méu Béo tim dugc nudi cay on dinh tai phong thi
nghiém & nhiét d¢ 25+2°C va cuong d6 anh sang 4500-
6500 lux [8]. Viéc thay thé moi truong nudi ciy méi duoc
thyuc hién thuong xuyén sau 7 ngay nudi ciy [9].

2.2.2. Phirong phdp bé tri thi nghiém

Tién hanh quy trinh thi ‘nghiém va danh gia kha nang
chi thi thong qua cac chi sO sinh truong va phat trién cia
Béo tdm theo huéng dan cua [6]. Thi nghiém dugc thuc
hién theo kiéu ngiu nhién hoan toan CRD (Completely
Randomised Design). Nudc thai diu vao cuia bai rac Khanh
Son duoc ldy trong khoang tir thang 2 dén thang 4 niam
2016 duogc chia thanh 7 ddy ndng d6 pha lodng 13 1%, 2%,
3%, 4%, 5%, 6%, 7%; nudc thai dau ra chia thanh 10 day
néng d6 pha loang tuong tng 2%, 4%, 6%, 8%, 10%, 12%,
14%, 16%, 18%, 20% va kém theo mau d6i ching. Véi
mdi diy ndng d6 pha loang lap lai 5 cdc, mdi cde b tir 3-
5 cay béo tdm/150ml mdi truong [6]. Béo duoc can khdi
luong trudc khi cdy vao ly (nudi trong méi truong SIS &
cung diéu kién nhiét d9, anh sang...).

2.2.3. Phirong phdp xir Iy s6 liéu

Céc tham sb dugc theo ddi trong qua trinh thir nghiém
dé xac dinh ndng d6 gay tc ché sinh truéng 50% (EC50 —
Effective Concentration 50%) gdm:

+ S6 lugng 1a: duge dém bang mét thudong va kiém tra
lai bang phan mém Medealab Count & Classify;

+ Trong luong tuoi: Xac dinh bang can phan tich sau
khi quay ly tam véi tdc do 3000 rpm trong 10 phut.

+ Trong lugng kho: Thu cac cum chdi & mdi cde (bao
gém ca ré), rira sach véi nude cAt roi séy khd & nhiét o
60°C trong vong 24h hoac 100°C trong 6h, sau d6 dem di
do bang can phan tich.

+ Téng dién tich mat 1a: Hinh anh duoc xtr 1y, tinh dién
tich bang phuong phap phan tich hinh anh sir dung trén
phin mém MedeaLab va xuat dit liéu qua Microsoft Excel.

So sanh cac gi trj trung binh bang phan tich phuong
sai (ANOVA) va kiém tra Tukey’s v6i o = 0,05 va phan
tich twong quan hdi quy trén phan mém SPSS. Tinh phin
tram trc ché toc do tang truong trén phidn mém MS Excel.

Téc dp ting trwéng trung binh (Average specific
growth rate) [6]

In(N; ) — In(N;)
Hi-j = -
Trong do:
-pi— g Técﬂd(f) tang trudng trung binh déi véi cac tham
0 s0 lugng 14, tong dién tich mat 14, trong lwong kho, trong
lugng tuoi;

- Nj: Cac tham s sb luong 14, téng dién tich mat 14,
trong lugng tuoi, trong lugng kho do luong ¢ chau thi

nghiém (hoéc chau dbi chung) Iuc két thic thi nghiém;

- Ni: Céc tham sb s6 luong 14, tong dién tich mat 14,
trong lugng tuoi, trong luong khé ,do }ufmg & chau thu
nghiém (hodc chau do6i chung) luc bat dau thi nghiém.

- t: Thoi gian 7 ngay (168 h).

Phin trim twc ché téc dd ting trwong (Percent
inhibition of growth rate) [6]

puC — pT

%Ir = * 100

Trong do:

- %Ir: Phan tram trc ché toc do ting truong dbi véi cac
tham s0 s0 lugng 14, tong dién tich mat 14, trong lugng kho,
trong lugng tuoi;

- uC: Tdc d¢ tang truong trung binh d6i véi cac tham
s0 s0 lugng 14, tong giién tich mét 14, trong lwong tuoi, trong
luong kho & chau doi chimng;

- uT: Toc dd tang truong trung binh d6i v6i cac tham
$0 s0 lugng 14, tong dién tich mat 14, trong luong tuoi, trong
luong kho & chau thur nghiém.

Dya vao phan tram rc ché toc do tang truong dé lap
phuong trinh logarit Ve mdi quan hé gitra ndng d6 nudce thai
va phan tram trc ché toc do tang trudng, tir phuong trinh do
tinh ra EC50 (Effective concentration 50% - nong do gay
uc che sinh trudng 50% ¢ sinh vat).

3. Két qua va thao luin
3.1. Két qud thir nghi¢m nuéc thii bai rac dau vio

Céc bién s luong 14, dién tich mat 14, trong lugng tuoi
va trong lugng kho dugc do & dau va cudi thu nghi¢m. Sau
d6 thdng ké, tinh gia tri trung binh, phan tich phuong sai
va kiém tra Tukey’s cho két qua nhu Hinh 2.

Sau khi két thuc thur nghiém 7 ngay (168h), dya vao ket
qua ¢ Hinh 2 cho thay, ddi v6i bién sb lugng 14, cic nong
d6 0%, 1% va 2% c6 sy khac nhau c6 y nghia (0=0,05) véi
c4c nhom ndng do con lai. Khong ¢6 sy khac nhau co
nghia (a = 0,05) giira cdc nhém nong do 3 — 7%. Riéng d6i
véi cac bién dién tich mat 14, trong lugng tuoi va trong
lugng kho thi bat dau tir néng d0 2% da co6 su khac nhau
v6i cac nhom nong do 0% - 1%. Bét dau tir khoang nong
do 2% sb luong 14, dién tich 14, trong lugng tuoi va trong
lwong khé suy giam, suy giam manh nhit trong khoang
4 — 7%. Tuong (mg véi khoang ndng do tir 4% Béo tim
xudt hién cac ddu hiéu bit thuong: cac chiéc 14 bi tach ra
khoi cum chdi, nhidu 14 bi mit mau va hoai tu.

EC50 tinh toan dya vao phan trim trc ché ting truong
trén cac bién sb luong 14 1a 1,9%; dién tich 14 1,5%; trong
luong tuoi 1,8% va trong luong kho 1a 1,5% néng do nudc
thai. Két qua nay twong tmg vdi nghién ctru cia Wuncheng
Wang [10] thyc hién trén mau nude thai cia mot cong ty
san xuat chit hoa hoc, EC50 tir mu nudc thai thu duge tir
cong ty nay dugc tinh toan la khoang 1,6%, nudc thai cua
chiing vo cung doc hai. Mgt nghién ctru khac cua Ince va
cong su [1], trén kim loai Pb, két qua EC50 tinh toan dwoc
la 15,7 mg/L, & mic cao. Qua do, co thé théy nudc thai
trude khi xir Iy cta bai rac Khanh Son ¢ mic d6 6 nhiém
va doc hai cao. Néu xdy ra cac sy ¢ vé moi trudng hodc
sur cd v6i hé thong xir 1y nudce thai cua bai rac thi s& gay ra



14

Nguyén Van Khanh, Nguyén Thi Phwong

nhitng dnh huong dén moéi truong vo cing nghiém trong,

S6 lwgng 14 TB (14)

Trong lwgng twoi TB (mg)

Phén trim wc ché ting trudng

Phén trim irc ché ting truomg
(%)

50

40

30

20

10

45
40
35
30
25
20
15
10

[y
N
o

=
o
o

[ee}

(%)

o o

Bét diu TN
® Sau 168 h

1 2 3 4 5 6 7

Bit ddu TN
mSau 168 h

1 2 3 4 5 6 7
Nong d§ nwére thai (%)

rui ro v€ mat sinh thai rat cao.

Dién tich 1a TB (dm?)

Trong lwgng kho TB (mg)

60
50
40
30
20
10

0

a Bat ddu TN
m Sau 168 h

0 1 2 3 4 5 6 7

Bit ddu TN
m Sau 168 h

0 1 2 3 4 5 6 7
Nong d nuwére thai (%)

Hinh 2. Két qud cdc bién do liong & dau va cudi thir nghiém véi nwde thai bai rdc dau vao
Ghi chu: Cac gid tri trung binh cé cung ky tw a, b, ¢ trong khéng khac nhau cé y nghia (¢=0,05)

y = 48,206 In(x) + 18,755
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Hinh 3. Phdn tram iic ché téc dp ting truong theo cdc bién: S6 hwong ld (a); Dién tich mdt ld (b);
Trong luong twoi (c); Trong luong khé (d) trong nudc thdi vi rac dau vao

St dung phan mém SPSS dé phan tich twrong quan
hoi quy gitta cdc bién nong d6 nudc thai, s6 luong 14,
dién tich mat 14, trong lugng tuoi va trong lugng kho.

Két qua nhu sau: Phan tich twong quan hoi quy cho két
qua tuwong quan nghich gitta nong d6 cia nudc thai voi
cac bién so lugng 14, dién tich mat 14, trong lugng kho
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va trong lugng twoi voi mirc tuong quan tot va do tin cay
cao. Phan tich twong quan giita cac bién s6 lugng 14 voi
dién tich mat 14, trong lugng tuoi va trong lugng kho
cung cho két qua trong quan thuan v6i mirc twong quan
rat tot.
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3.2. Két qua thiv nghiém véi nwéc théi bai rdc diu ra

Céc bién sb luong 14, dién tich mat 14, trong lugng tuoi
va trong lugng kho dugc do ¢ dau va cudi thir nghiém. Sau
d6 thong k&, tinh gia tri trung binh, phén tich phuong sai
va kiém tra Tukey’s cho két qua nhu Hinh 4.
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Hinh 4. Két qua cdc bién do lheong & ddu va cudi thir nghiém voi nudc thai bai rdc dau ra
Ghi chi: Cdc gid tri trung binh c6 cung ky tw a, b, ¢ trong moi biéu do khong khdac nhau cé y nghia (¢=0,05)

Sau 168 gio thir nghiém, & tit ca cac bién sb luong 14,
dién tich mat 14, trong lugng tuoi va trong lugng kho, mau
dbi chimg (0%) c6 sy khac nhau, c¢6 ¥ nghia v6i cac nong
d6 con lai. Khong c6 sy khac nhau, cé y nghia giira cac
ndng d6 ndm trong khoang 2% - 10%. Bét dau tir khoang

a)
Hinh 5. (a) Béo tdm lic bit dau (b) Sau 168h thir nghiém & nong dg 20% mieéce thai bdi rdc dau ra

10% c6 su khac nhau c6 y nghia (a = 0,05). Bat dau tir 2%
da c6 sy suy giam rd rét, va mirc do suy giam cao nhat 1a &
khoang nong d6 16 — 20%. G mirc 20% nong d6 nudc thai,
tat ca cac chiéc 1a bi tich ra khoi cum chdi va bj mat mau,
xuét hién cac du hiéu hoai tir.

b)
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Hinh 6. Phan tram irc ché toc dé ting trudng theo cdc bién: Sé lwong I (a); Dién tich mat la (b);
Trong luong tuoi (c); Trong luong khé (d) trong nudc thai vi rac dau ra

Két qua EC50 cua nude thai bi rac dau ra doi vai cac
bién s6 luong 14, dién tich mét 14, trong lugng tuoi va trong
luong kho tuong tmg 1a 4,1%; 4,3%; 4,2%; 3,9% nudc thai,
mirc d6 6 nhidm da giam tuy nhién van & mirc rat cao.

So sanh véi thir nghiém tuong ing cia Erlei Cassiano
Keppeler, trén mot loai thudc trir sdu parathion — mdt hop
chat phét phat hitu co va 1a mot loai thude trir siu rt manh,
cuc doc voi nhiéu sinh vat, ké ca con nguoi, két qua EC50
tinh toan dugc cia Béo tim trong loai chit doc nay la
49,48 mg/L & mirc cao [12]. Két qua thir nghiém ciia Nabila
Khellaf va cong sy, EC50 tinh toan dya trén bién sb luong
14 trén kim loai Cd (0,64 mg/L) [13]. M6t nghién ctru khac
cua Ince va cong su, trén kim loai Pb, két qua EC50 tinh
toan duge 1a 15,7 mg/L [11]. Tuy nhién, theo béo cdo vé
chat lugng nude thai bi rac dau ra thi ham lugng Phét pho
tong (17,5 mg/L), cac kim loai Cd (<0,0002 mg/L),
Pb (<0,0001 mg/L) déu thap hon rat nhidu hon so véi thi
nghi¢m cua Nabila Khellaf va cua Ince.

Nhur vay c6 thé két luan, nude thai bii rac sau khi xir 1y
van c6 mirc d¢ nguy hai cao, rii ro sinh thai la dic biét 16n.

Str dung phan mem SPSS dé phan tich twong quan hoi
quy gitra cac bién nong do nude thai, s lugng 14, dién tich
mat 14, trong lugng tuoi va trong lugng kho. Két qua nhu
sau: Phan tich twong quan hdi quy cho két qua twong quan

nghich gitra ndng do ciia nudc thai véi cac bién sb luong
1a, dién tich mat 14, trong lugng kho va trong luong tuoi
v6i muc tuong quan tot va do tin cdy cao. Phan tich twong
quan gitra cac bién sb lugng 14 véi dién tich mat 14, trong
luong twoi va trong luong kho cing cho két qua twong quan
thuén véi mic twong quan rat tot.

4. Két luan

Két qua thtr nghiém dgc hoc ctia Beo tam dbi voi nude
thai dau vao cua bai rac Khanh Son cho thay gia tri ECso
trong 7 ngay (168 h) ddi véi sé luong 14 12 1,9%; dién tich
mat 14 1,5%; trong lugng kho 1,8%, trong lugng tuoi 1,5%.
Pbi voi nuée thai dau ra két qua gia tri ECso trong 7 ngay
(168 h) ddi véi s6 luong 14 14 4,1%; dién tich mat 14 4,3%;
trong luong kho 4,2%, trong lugng tuoi 3,9%. Qua d6 cho
thiy chét luong nudc thai Bai rac Khanh Son ¢6 rui ro vé
mit sinh thai & mic d6 rat cao néu khong xur 1y hiéu qua.

Phan tich twong quan hdi quy cho thy tit ca cac chi sb
danh gia ) luong 14, dién tich mat 14, trong luong tuoi va
trong luong kho déu phan anh tt vé sy thay dbi chat lugng
nuoc thai. Nhu vay, tat ca cac bién nay déu co thé dugc su
dung t6t trong cac giam sat vé chét lugng nude. Trong sb do,
chi s6 v€ s6 luong la va trong luong tuoi thuan loi cho viée
do dac va tinh toan hon ca, vi chi s6 vé dién tich mat 1a yéu
cau phai c6 phan mém chuyén dung con chi s6 vé trong
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lwong kho dé dan dén sai s6 do khéi lwong phan tich nho.

Qua nghién ctru co thé thiy loai Béo tAm rat nhay cam
v6i 6 nhiém, ddng thoi chung ciing phan anh tt dbi voi sy
thay d6i chat lugng nu6c thai. Boi vay, nén dwa quy trinh chi
thi 6 nhidm cua loai Béo tAm theo huéng dan OECD, 2006
ap dung vao giam sat chét lugng nudc thai tai Viét Nam.
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