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NGHIEN CUU SU DUNG LOAI BEO TAM (Lemna minor L., 1753) LAM SINH VAT
GIAM SAT O NHIEM NUOC THAI DET NHUQM

STUDYING THE USE OF DUCKWEEK (Lemna minor L., 1753) AS A MONITORING
ORGANISM TO TEXTILE EFFLUENT POLLUTION
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Toém tat - Bai bao trinh bay két qua thtr nghiém ddc tinh man tinh
cla nwdc thai dét nhudm da qua xt ly cla cong ty Dét may 29/3
Da Nang dbi voi Béo tAm (Lemna minor L., 1753) theo quy trinh
OECD (Organization for Economic Co-operation and
Development). Két qua nghién ctru xac dinh dwoc diéu kién moi
trieong va thoi gian khir trung t6i wu nhat khi nuoi cay Beo tam la
NaOCl 0,05% trong thoi gian 20 gidy. Xac dinh dwoc EC50 cla
Béo tAm la 52,23% theo bién sb lwgng la va 46,21% theo bién dién
tich mat 1a, twong (rng véi gia tri EC50 dbi va&i Cr (V1) 1a 2,2 mg/L
theo bién s6 lwgng |4 va 0,9 mg/L theo bién dién tich mat 14 va déu
cao hon so v&i QCVN 13-MT: 2015/BTNMT Diéu nay cho thay
nwéc thai da qua xt ly van con tiém &n nhikng rdi ro rat Ién vé& doc
hoc sinh thai. Nghién ctru nay mé ra kha nang st dung loai Beo
tdm dé giam sat doc hoc sinh thai dbi véi chat lwong nuéc thai tai
Viét Nam.

Tir khoa - béo tAm; ddc tinh man tinh; ddc hoc sinh thai; nwac thai
dét nhudém; s khtv trung

1. Pit van dé

Viéc str dung sinh vt chi thi méi trudng (bioindicator)
dé giam sat, canh bao sém 6 nhidm hién nay dang duoc
nghién ciru va ap dung dé bd sung cho cac phuwong phap
héa ly. Gidm sat sinh hoc c6 kha ning canh bao 6 nhiém
thong qua nhitng biéu hién bét thuong trong qua trinh phat
trién ctia ctia cac loai sinh vat canh bao & cac ngudng ndng
d6 ma cac phuong phap hoa 1y kho c6 thé xac dinh dwoc
[9], [15]. Cac nhém sinh vat chinh d3 duoc st dung lam
sinh vat chi thi bao gdm vi khuin, ndm, dong vat nguyén
sinh, tao, thyc vat bac cao, dong vat khong xuong séng co
16n va ca [2].

Béo tdm (Lemna minor L., 1753) 1a mot trong sd cac
thyc vat thuy sinh dugc st dung nhiéu trong giam sat moi
truong nude. Trén thé gisi dd c6 nhidu nghién ciru sir dung
Béo tam dé danh gia cac tac dong cua nhidu chit khac nhau
1én loai nay, chéng han nhu mot 6 kim loai nang: Zn, Cu,
Cd, Ni, hay cic hoa chat nhu Potassium dichromate
(K2Cr207); 3,5dichlorophenol (CsH4CL20), thudc trir sau..
(5], [10]. Pdng thoi ciing c6 nhidu nghién ctru Ung dung
Béo tam trong giam sat chat lugng ngudn nudc mat nhu
nghién ciru ctia Croatia sir dung Béo tAm (Lemna minor)
trong giam sat nudc mat tai song Sava [14]. Cac nudc chau
A nhu Thai Lan ciing da nghién ciru thir nghiém trén loai
Béo tam (Lemna perpusilla Torr.) giam sat 6 nhidm ddi véi
thudc trir sdu [12]. T6 chirc OECD da ban hanh quy chuén
vé thir nghiém ddc hoc sinh thai béng Béo tAm va dugce sit
dung rong rii tai cac nuéc Cong dong chau Au [13].

O Viét Nam, Béo tAm da dugc st dung trong xt 1y 6
nhidm méi truong nude, chu yéu hip thu cac chat 6 nhiém
vao bén trong ré va duoc tmg dung trong xir Iy ngudn nudc
bi 6 nhiém Nito, Phét pho [16]. Tuy nhién, viéc nghién ctru,
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st dung Béo tAm 1am sinh vat giam sat, canh bao sém 6
nhiém ngudn nude van con rit méi mé & nude ta. Tir nhitng
vén dé trén, chung toi thyc hién “Nghién ciru st dung loai
Béo tAm (Lemna minor L., 1753) lam sinh vat gidm sat
nuée thai dét nhuém”. Két qua nghién ciru gitip mé ra viée
st dung Béo tAm 1am sinh vat canh bao giam sat mot $6
loai nudce thai cong nghiép tai Viét Nam.

2. Pbi twong va phwong phap

2.1. Péi twong

Béo tAm (Lemna minor L., 1753) thudc ho
Araceaedpqc thu mau tir cac ao, ho ty nhién trén dia ban
thanh pho Da Nang.

Hinh 1. Béo tam (Lemna minor L., 1753)
2.2. Phwong phdp

2.2.1. Phuong phdp phdn ldp, khit tring va nudi cdy
Phuong phap phén lap, khir tring va nudi ciy Béo tim
duoc thuc hién theo phuong phap ctia David W. Bowker
va cs. [4].
Nhirng cay Béo tAm voi phién 14 xanh, khée manh duoc
lya chon dem vao trong phong thi nghiém, khir trung so bd
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béng céch rira sach v&i nude cit nhidu 1an nhim loai bo
nhitng manh vyn v6 co, hitu co va cac dong vat khong
xwong séng. Xir 1y dugc thuc hién trong ti ciy véi cac chét
khir tring ndng d6 khac nhau gom NaOCl 0,5%, NaOCl
0,05% va Ca(OCl), 0,5% & cac khoang thoi gian 20, 40, 60
gidy. Sau d6 mau duoc rira sach bang nude cat vo triung 3
lan d¢ loai bo dung dich Clo du trude khi chuyén vao binh
dung moi trudng nudi cay SIS, pH = 6,5+0,2 (OECD,
2006) [13]. Viéc thay thé moi truong nudi cdy moéi duoc
thyuc hién thuong xuyén sau 7 ngay nudi ciy [6].

Mau Béo tim sau 7 ngay nuoi céy 6n dinh tai nhiét do
2542°C, 4nh sang huynh quang tring 4500-6500 lux [14],
theo ddi va danh gia anh huong cua chat khir tring 1én kha
nang sinh truong va phét trién ciia Béo tim (Lemna minor
L., 1753) thong qua céc chi tiéu: ti 1¢ mau nhiém, ti 1¢ mau
chét va toc do tang truong trung binh theo sb lwong 14.
2.2.2. Phwong phap thi nghiém

Thiét ké thi nghiém theo kiéu ngiu nhién hoan toan
CRD (Completely Randomised Design). Tién hanh quy
trinh thi nghiém va danh gia kha nang chi thi thong qua cac
chi sb sinh trudng va phat trién cua Béo tim theo Hudng
dan cia OECD (Organization for Economic Co-operation
and Development), 2006. Tién hanh thi nghiém tinh nuéi
Béo tim trong mdi trudng nude thai dét nhudm trong thoi
gian 7 ngay (168 h) & cac nong do pha loang: 10%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 90% va 100% nudc thai
kém theo mau ddi ching (nudi trong moi truong SIS & cling
didu kién nhiét do, anh sang...).

2.2.3. Phuong phdp xir Iy s6 liéu

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

Téc do ting truong trung binh (Average specific
growth rate) [13]

B In(Nj) — In(Ni)

pi — j: tde d6 tang trudng trung binh tir thoi gian i toi j

Nj: sb lugng 1a, dién tich 14 (do bang phian mém
medeaLAB Count & ClassifyVersion 6.7) ¢ chéu thu
nghiém (hodc chau doi chirng) lac két thie thi nghiém;

Ni: sb ll{o’ng 14 (dién tiph mat 14) & chéau thir nghiém
hodc chau doi chirng) luc bat dau thi nghiém;

t: thoi gian 7 ngay (168h).

Phan trim e ché tdc d6 tang truong (Percent inhibition
of growth rate) [13]

uC — uT

%Ir = * 100

%Ir: phan tram wc ché tdc do ting truong dbi voi sb
luong 14 va dién tich mat 14;

pC: toe do ting truong TB dbi voi sb luong 14 va dién
tich mat 14 cta chau doi ching;

uT: toc do tang truong TB d6i véi s6 luong 14 va dién
tich mat 14 cta chau thur nghiém.

Nong do trc ché sinh truéng 50% (EC50 — 50%
Effective Concentration) [13]

Dua vao phan tram ché téc do tang truong dé lap
phuong trinh logarit Ve mdi quan hé gitra ndng d6 nudc thai
va phan tram trc ché téc 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. Anh hwéng ciia néng dp chit va thoi gian khir tring
Su thanh cong hay thét bai ctia quy trinh nuéi cay phu
thudc vao viéc khir tring. Mot hoa chat duge lwa chon cho
qué trinh v tring mau cdy phai dam bao 2 thudc tinh: c6
kha nang diét vi sinh vt tdt va khong hodc c6 mirc d§ doc
thép ddi voi mau thuc vat. Trong céc loai hoa chét thi
Ca(OCl), (Calcium hypochlorite) va NaOCl (Sodium
hypochlorite) thuong dugc st dung vi ching c6 mirc do
doc tinh thap dbi véi mau, khong co biéu hién trc ché sinh

pi — S \
t(ngay) truong [1], [4], [6].
Bing 1. S6 liwong g trong thoi gian nudi cdy 7 ngay
Thoi gian
khir trung Ca(0Cl)2 0,5% NaOCl 0,5% NaOCl 0,05%
(gidy)
Bitdiu  Kétthic  Bitddu  Kétthic  Batddu  Két thic

20 (n=10) 162,62  32,8+8,18a 152+2,66  18,8+2,3a 1544207 48,9+9,93a
40 (n=10) 15,9£2,81  31,5+5,58a 15,3£2,5 14,8+3,16b  15,6+2,22 47,5+7,55a
60 (n=10) 16,2£2,86 19,643,696 16,7+2,58 152+2,86b  15,842,35 23,3+5,98b

Ghi chu: Cac gia tri trung binh cé cung ky tw a, b, ¢ khong khdac nhau co y nghia (=0,05)

Két qua & Bang 1 khao sat sé lwong 1a ciia Béo tim
trong thoi gian nudi cdy7 ngay khi sir dung 3 chat khir tring
khéac nhau: NaOCl 0,5%, NaOClI 0,05% va Ca(OCl),0,5%,
v6i cac khoang thoi gian khic nhau cho thay c6 su ting
truong vé s lugng 1a tir luc két thuc so voi khi bat dau nudi
cdy. Sb luong 14 trung binh khi bat dau thir nghiém khong
¢ su khac nhau c6 y nghia & mic 0=0,05. Két thuc thir

nghiém, dbi v6i cac chat khir tring va thoi gian nudi ciy
khac nhau thi su ting trueong s6 luong 14 1a khac nhau: Doi
véi Ca(OCl), 0,5% khi khir tring trong thoi gian 60 gidy
¢6 su khac nhau c6 y nghia (0=0,05) so vdi céac thoi gian
khir trung khéc, xir Iy bang NaOCl 0,05% trong thoi gian
20-40 gidy co su khac nhau ¢6 y nghia (¢=0,05) so voi cac
nhém con lai. Trong cung thdi gian khir tring mau, sb
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lwong 14 két thic thir nghiém xir 1y bang NaOCl 0,05% c6
su khac nhau c6 ¥ nghia (a=0,05) so véi cac hoa chat con
lai. Dwa vao Bang 1 cho thiy, nhom c6 toc dé ting trudng
trung binh cao nhit 1a NaOCl 0,05% véi thoi gian khir
trung 20 gidy dat 0,164+0,022, 40 giay dat 0,159+0,018,
nhom thap nhét 1a chat khir tring NaOCI 0,5% khi thuc
hién véi thoi gian khir tring 40s va 60s cho két qua 4m lan
luot -0,006+0,01, -0,014+0,019, liic nay chat khir trang
manh di lam tc ché kha ning sinh truéng binh thudng cta
mau nudi ciy, ti 1& chét trang 14 Béo tdm cao nhit ciing
dugc ghi nhan tai ndng d6 nay va thap nhat tai NaOCl
0,05% véi thoi gian khir trung 20 gidy.

Do d6, khir tring Béo tdm v6i NaOCI ndng d6 0,05%
trong thoi gian 20 gidy dat hiéu qua nudi cdy cao nhat. Theo
quy trinh phén 1ap, khir tring va nuéi cdy cua David W.
Bowker va cs. NaOCl viéc khur trung dat hi¢u qua cao nhat
trong khoang ndng do 0,05-5% [4]. Két qua khir tring cta
thir nghiém tuong tng v6i két qua nghién ciu cua
Chokchai Kittiwongwattanal va cs. (2013) thyc hién véi
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chat khir tring cting ndng d6 NaOCl 0,05% trong thoi gian
30 gidy [3]. Bén canh do, nghién ctru cua Jaka Razinger va
cs. v€ phan trng chong oxi hoa ciia Béo tAm (Lemna minor
L., 1753) khi phoi nhiém véi Cu [6] trude khi tién hanh thir
nghiem da khir tring Béo tdm & ndng do NaOCl 0,01%
trong 30 gidy. Nhu vay, c6 thé thay Béo tam cua Viét Nam
¢6 stc chong chiu cao hon so v6i Béo tAm song trong moi
truong cla cac nude chau Au. Pidu nay c6 thé duge giai
thich vi cac loai sinh vat séng & viing nhiét d6i c6 xu hudng
chéng chiu t6t hon so véi cac loai 6n déi.
3.2. Két qud thi nghi¢m djc hoc nwde thii dét nhugm
3.2.1. Két qua khdo sdt cdc bién sé heong ld va dién tich
la, trong lvong twoi va trong luong kho

Céc bién sb luong 14, dién tich mat 14, trong lugng tuoi
va trong lugng kho dugc do & déau va cudi thu nghiém (sau
168 h). Sau d6 thong ké, tinh gi tri trung binh, phan tich
phuong sai (ANOVA) va kiém tra Tukey’s cho két qua
nhu sau:
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*Ghi chu: Cdc gia tri trung binh co cung ky tu a, b, ¢, d khong khdc nhau cé y nghia (o = 0,05)

Hinh 2. Két qua cdc bién s6 heong ld (a), dién tich mdt ld (b), trong lugng tuoi (c) va trong heong kho (d) & déu va cudi
thir nghiém voi nuoc thai dét may dau ra

Sau thoi gian 7 ngay (168 h) tho nghiém voi nude thai
dét nhudm dau ra, két qua sé luong 14, dién tich mat 14,
trong luong khé va trong luong tuoi déu tang theo thoi
gian. O c4c bién s luong 14, dién tich 14 va trong luong
tuoi mau dbi chimg (0%) c6 sy khac nhau c6 y nghia véi
cic ndng do con lai. Riéng ¢ bién trong lugng kho thi
khong c6 sy khac nhau c6 y nghia (a = 0,05) gitta caic nhém

ndéng do. Nhin chung, dén khoang ndng d6 50% ndng do
nuée thai bt diu co su suy giam sb luong 14, dién tich la,
trong lugng tuoi va trong luong kho, tuong ung day ndng
d6 bat dau tir 50 - 100% nudc thai, Béo tam xudt hién cac
dAu hiéu bat thuong nhu 1a mot s6 14 xuét hién ddu hiéu
hoai tir, cac cum chdi mat do noi... Khoang néng do tur 80
— 100% ndng d6 nude thai 1a ¢6 su suy giam manh nhét.
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3.2.2. Panh gid kha ndng giam st 6 nhiém nudc thai dét
nhuom sau khi xu ly

Dua vao két qua thong ké trén cac bién s6 lugng 14, dién
tich mat 14, trong lugng tuoi va trong lugng kho dé tinh

y =22,782 In(x) - 40,117 .
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EC50=52,2%

Phan triam ikc ché sinh trwong
N W (ﬁ)

—_ N N I X0
S O O O O o o o O
1 1

0 10 20 30 40 50 60 70 80 90 100
Nong d§ nwéc thai (%)

(a)
80 _
S ¥y =25,607 In(x) - 52,942 .
g 70 R2=0,93
g 60 -
g 50 -
S 40 -
Q
g 30 - o
S 0 EC50=55,7%
s 10 Y
T 0

0 10 20 30 40 50 60 70 80 90 100
Nong d¢ chat thai (%)

(©

toan tdc d6 ting trudng theo cac ndng d6 cua nudc thai, tir
d6 tinh toan dwoc phan trim tc ché tbe do tang trudng va
suy ra phuong trinh trong quan gitra ndng d6 nudc thai va
phan trim tc ché tc do ting truong bang phdn mém
Microsoft Excel.
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Hinh 3. Biéu dé phan tram irc ché téc dg ting trucng theo s6 luong 1d (a), dién tich mdt ld (b), trong heong tuoi (c), trong
lwong khé (d)

Két qua ¢ Hinh 3 cho thiy ti 1& phan trim (¢ ché ting
truong theo s luong 1a va dién tich mat 1a tang theo chiéu
tang ctia ndng do nudc thai, dong thoi & mdi ndng do thi co
su gia ting phan trim wc ché ting trudng theo thoi gian.

Két qua EC50 (ndng d6 phan trim gy trc ché sinh
truong 50% sinh vat) tinh toan dua trén phan tram trc ché
toc do tang truong ciia Béo tim trong nude thai dét nhudém
dau ra dua trén cic bién sb luong 14 1a 52,2%, dién tich 14
1a 46,4%, trong lugng tuoi 1a 55,7% va trong lugng kho 1a
49,8%.

Dbi chiéu nghién ctru cia Wuncheng Wang trén 1 sb
loai nudc thai str dung Béo tAm dé thir nghiém. Két qua
EC50 ciia mau nudc thai dugc 1dy tir mot nha may xu Iy so
bod nudc thai cong nghiép, nudc thai dugc danh gia vin
chtra luong doc t6 dang ké EC50 nam trong khoang 22 -
49% [17], tuong ting véi khoang ndng do EC50 clia nuéce
thai sau xtr ly ciia Cong ty Dét may 29/3.

So sanh véi két qua thir nghiém cua Nabila Khellaf va
cong su, EC50 tinh toan dya trén bién s lugng 14 trén cac
kim loai Cd (0,64 mg/L); Cu (0,45 mg/L); Ni (1,9 mg/L),
Zn (5,5 mg/L) [10]. Mot nghién ctu khac cia Wang
(1986), két qua EC50 trén cac kim loai Mn (31 mg/L), Ni
(0,45 mg/L), Pb (320 mg/L), Zn (10 mg/L) va cua Ince
(1999) két qua EC50 Zn (9,6 mg/L) [10]. Twong tng vé6i
ndng d6 nude thai trong khoang 55,7%, theo bao céo vé
chét luwong nudce thai dét nhuom dau ra thi ham luong cac
kim loai Cd (< 0,001 mg/L), Cu (< 0,01 mg/L), Ni (< 0,1
mg/L), Zn (0,031 mg/L), Pb (< 0,003 mg/L), Mn (< 0,05
mg/L)... 1a thip hon so v6i thir nghiém ctia Nabila Khellaf,
Wang va Ince.

Nhu vay, c6 thé thiy khi kiém tra nuéc thai bang cac
phuong phap héa 1y thi co thé cho két qua dat yéu cau,
khong giy ra 6 nhiém moi trudng theo quy dinh, tuy nhién
van c6 kha ning gy ra nhitng rui ro vé mit sinh hoc. O
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day, nudc thai dét nhudém sau khi xt 1y c6 mirc d6 nguy hai
cao, rii ro vé mat sinh thai la twong doi cao.

4. Két luan

Panh gia hiéu qua khir tring mau Béo tdm trén ba chat
khir tring voi cac khoang thoi gian khac nhau cho thay:
chat khir tring cho hiéu qua tt nhét 1a NaOC1 0,05% trong
thoi gian 20 gidy.

Thir nghiém doc hoc trén nude thai dét nhuém cho thiy
murc d6 doc hai & mue trung binh. Béo tim van sinh truéng
va phét trién, nhung phan trim trc ché sinh truéng ting dan
theo thoi gian cho nén rui ro vé mét sinh thai vin & muc cao.

Béo tdm c6 d nhay cam cao v&i chit 6 nhiém biéu hién
bang nhitng thay doi bat thuong trong su phat trién cia
chtng ma ta c6 thé quan sat va tinh toan dugc. C6 sy twong
quan tot gitta mirc do 6 nhiém va kha ning phat trién cua
Béo tam. Do d6, chung ta c6 thé nghién ciru dé st dung
chung lam sinh vat canh bao, phat hién sém 6 nhidém ddi
vo6i cac loai nude thai cong nghi¢p, nudce ri rac... hoac ciling
¢6 thé sir dung trong giam sat chat luong nuwdc mit.

Thi nghiém trén Béo tAm cho thiy c6 su gia ting wrc ché
sinh trudng theo thdi gian, nén c6 thé dwa ra két luan ring
céc chat 6 nhidm co thé khong giy ra nhiing tic dong va
biéu hién tirc thoi (nhiém doc cép tinh). Tuy nhién, sau mot
khoang thoi gian nhat dinh c6 thé tiém 4n nguy co giy ra
nhitng anh hudng nghiém trong 1én doi sdng cua sinh vat.
Nhu vay, cac thir nghiém man tinh trong thoi gian kéo dai
rat can thiét trong cac thir nghiém doc hoc méi truong, gitip
phat hién va danh gia 6 nhiém mot cach hiéu qua.
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