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Anh hudng cua vt liéu nano dong dén sinh truong
cua beo tam (Lemna sp.)
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Tém tit: Do c6 nhiéu dac tinh vu viét, nén viéc ung dung cta vat liu nano tré nén rong rai va
phé bién hon. Trong cac hé sinh thai thuy vuc, cic hat nano kim loai thuong ling dong lai sau quéa
trinh tmg dung. Mic du cac két qua vé doc tinh ciia cac hat nano kim loai d6i voi nhiéu loai da
dugc bao céo rong rai, song dit liéu vé doc tinh trong cac nghién ctiru khac nhau khong phai lac nao
cling c6 thé so sanh va st dung dugc. Dé danh gia tinh an toan cua vét liéu nano, beo tAm (Lemna sp.)
da dugc su dung dé kiém tra doc tinh cua vat liéu nano déng ché tao béng phuong phap khir hoéa hoc.
Khéi luong cua béo dugce so sanh giira ngay dau (DO) va ngay cudi (D7) cua chu ky thi nghiém. Két

qua cho thay vét liéu nano dong anh huong dén kha ning sinh truong ciia béo (Lemna sp.). Hiéu
suat trc ché sinh truong 16n nhat dat 40% khi bd sung 1 va 5 ppm vt liéu nano déng. Khong ghi
nhan sy trc ché sinh trudng & cac ndng do thip hon (0,01; 0,05 va 0,1 ppm).

Tir khéa: Ddc tinh, vat liéu nano ddng, Lemna sp.

1. M& dau

Trong nghién ctru doc hoc sinh thai, nhiéu
sinh vat duoc st dung lam dbi tuong chinh cho
thir nghiém nhu tao, dong vat phu du, béo tdm,
c4, thu,... Béo tdm thudc ho Ray (Araceae), la
nhom thyc vat mot 1a mam thuy sinh c6 phan
bo rong cung voi téc do ting trudng nhanh, co
tiém nang kinh té cao va duge quan tdm nghién
ctru nhidu. Béo tim (Lemna sp.) 1a mot trong
nhitng sinh vt chuin thuong duoc st dung
trong nghién ctru thir nghiém doc tinh nho vao
nhitng vu diém ndi bét cua ching nhu phan b
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rong, ty 1¢ sinh san nhanh, d& van chuyén va c6
kha ning loai bo mot s6 chit 6 nhiém trong moi
truong nudc nhu kim loai ndng va metalloids
[1, 2]. Theo Lam va cs (2014), béo tAm con c6
mot sb wu diém vuot troi so véi cac thuc vat
thily sinh khac nhu chu ky sinh trudng nhanh,
kich thudc co thé nho, cau trac don gian va co
thé dé dang danh dau phong xa trén toan bd co
thé [3].

Vit liéu nano la nhiing dang vat li€u co it nhét
mot chidu kich thuéc trong khoang 1-100
nanomet. Vi kich thudc dac trung nay, cac vat
liéu thé hién nhiéu tinh chit hoa-ly dic biét nhu
c6 dién tich tiép xuc bé mit 16n, tao ra hiéu ung
cong hudng Plasmom [4], kich hoat caic nhom
chirc bé mit (hydroxyl, carboxylic axit, cac gbc
sulphate tur do,...), kha niang bam dinh tdt,... [5].
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Tuy nhién, bén canh cac mat tich cuc cua cong
nghé nano, su gia ting viéc s dung loai vat
lidu nay trong nhiéu nganh céng nghiép da xuat
hién nhimng lo ngai vé tinh an toan cta chung
khi dugc gidi phong ra ngoai moi trudng. Do cé
kich thudc nhé, cac hat nano duoc cho 1 co thé
dé dang tham nhap qua thanh té bao va tich tu
tai cac bao quan nhiéu hon céc hat vat li€u co
kich thuéc 16n [6, 7]. Nano ddéng da duoc
nghién ctu va ap dung trong nhiu linh vuc
hién nay nhu cong nghé dét may, chét xuc tac,
ban dan, té bao quang dién... [8]. Dbi véi sinh
vat, ngoai kha ning khang khuan, dc tinh cua
nano dong da duoc ghi nhan & cac loai giap xéac
[9], dong vat nguyén sinh [10] va vi tao [11].
Muc dich ctiia nghién ctru nady nhim danh gia
kha ning tang truong ctia béo tim (Lemna sp.)
duéi tic dung cua cac ndng do khac nhau cua
vat liéu nano ddng diéu ché phuong phap khir
hoa hoc.

2. P6i twong va phwong phap nghién ciu
2.1. Piéu ché vat lieu nano Cu

Vit liéu nano ddng duoc tébng hop bang
phuong phap khir héa hoc, tién chat dugc sir
dung 1a CuSO, (>99%), chit khir 1a NaBH,
(>98%). Cac hoa chat dugc mua tir Sentmenat,
Barcelona, Ty Ban Nha. Qua trinh diéu ché
dung dich nano ddng duoc thuc hién tai Phong
Cong nghé than méi trudng, Vién Cong nghé
moi truong, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam [12].

2.2. M6i truweong va phuong phdp nuéi cdy béo tam

Béo tam (Lemna sp.) dugc thu nhan tir mot
s6 thuy vuc tai Ha Noi dua vé phong thi nghiém
dé lua chon céc canh béo co kich thude va s6 14
déng déu nhau. Cac béo tAm Iwa chon s€ duoc
nudi cdy trong méi trudng dinh dudng (ISO
20079, 2005). Moi trudng nudi béo bao gom
cac thanh phﬁn sau: KNOj; 0,404 mg/l; KH,PO,
0,106 mg/l; K,HPO, 0,0728 mg/l; K,SO4
0,0348 mg/l; MgS0,.7H,0 0,0992 mg/l; CaCl,

0,0222 mg/l; FeSO,.7H,0 0,0120 mg/1; H;BO;
0,01144 mg/l; MnCl,.4H,0 0,000564 mg/l;
ZnS0,.7H,0 0,00214 mg/l;
(NH4)Mo0,0,4.4H,0 0,000086 mg/l;
CuSO4.5H,0  0,00023 mg/l; CoCl,.6H,O
0,00108 mg/l. pH ciia moi truong nudi dugc
diéu chinh dén 6,5 truéc khi hip thanh tring.
DPé béo tim thich nghi véi méi truong dinh
dudng va diéu kién nudi cdy trong phong thi
nghiém, béo thm Lemna sp. sau khi dugc thu
nhan tr ty nhién, lya chon va nudi trong moi
truong dinh dudng (ISO 20079, 2005) véi dicu
kién nudi nhu sau: nhiét 6 khoang 25°C + 2°C,
chu ky sang:tdi 1a 14:8 gio voi cudng do chiéu
sang 1000 lux. Sau 4 - 8 tudn nudi cdy trong
diéu kién phong thi nghiém, 6 ca thé béo tim co
4 canh (truong thanh) dugc lua chon va bd sung
vao binh tam giac chtra 100 ml moi truong nudi
béo nhu d3 trinh bay & trén nham danh gia doc
tinh cua vat liéu nano ddng dén sinh trudng cua
béo Lemma sp. Dung dich nano dong dugc bd
sung vao cac binh tam gidc c6 chira béo voi dai
néng d6 0;0,01; 0,05; 0,1; 1 va 5 ppm. Kich
thudc vat liéu nano dong st dung trong nghién
ctru c6 kich thuéc hat 25-40 nm. Béo tim
Lemna sp. sau khi bd sung vt liéu nano dong
duoc nudi & diéu kién nhu da trinh bay o trén.

2.3. Phurong phdp xdc dinh théng sé sinh truong

Doc tinh ctia nano dong dén sinh truéng cua
beéo dugc theo doi trong 7 ngay. Sinh trudng
ctia béo dugc danh gia thong qua sy thay doi
vé khdi lugng béo giita ngay thi nghiém cudi
cing so voi ngay dau tién cua thi nghiém.
Kha ning trc ché sinh truong duoc tinh bang
cong thuc sau [13]:

Hiéu suét tc ché tang trudng cua vat liéu
dén béo Lemna sp. (%) = [(sinh khbi mau dbi
chimg - sinh kh6i miu thi nghiém)/sinh khbi
mau ddi chimg] x 100.

2.4. Thong ké va xir Iy s6 liéu

Tét ca cac thi nghiém déu duoc lap lai ba
lan va dir liéu thu nhan dugc vé bang phan mém
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GraphPad Prism 6 (two-way ANOVA). Y nghia
thong k&€ dugc chap nhan & muc p < 0,05.

3. Két qua va thio luin

3.! . Pdc trung cua vat liéu nano déng diéu ché
bang phuong phap khir hoa hoc

Vit liéu nano dong dugc diéu ché bang
phuong phap khir va mét sO yéu to anh huong
dén ciu truc tinh chat ciia vat lidu nhu ty 1&
NaBH,/Cu**, nong d6 Cu’, phdé XRD, ciu tric
vat liéu da du:qc khao sat theo cong trinh dugc
tac gia Tran Thi Thu Huong va cs cong bd nim
2015 [14].

3.2. Anh hwong cua vt liéu nano d‘é‘ng dén sinh
truong cua béo tam Lemna sp.

Sinh truong cua béo Lemna sp. dudi tac
dong cua cac ndng do nano dong khac nhau
duoc thé hién ¢ hinh 1. O thdi diém ban dau
(D0) khdi lugng cta béo & cong thire ddi ching
(control - cong thirc khong bd sung dung dich
nano doéng) khdi lugng cia béo 1a 0,029 =+
0,0007 mg. Tai cac cong thirc bo sung dung
dich vat liéu véi cac ndng do dong la: 0,01;
0,05; 0,1; 1 va 5 ppm sinh khéi béo Lemna sp.
duoc ghi nhan la: 0,036 = 0,01 mg; 0,029 =+
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B 0.05ppm
0.1 ppm
Hm 1ppm
Bl Sppm

Sinh khoi troi (gram)

& «e“‘° Q‘# QQ@ QQ@ &
N & n N <
& & & O ®

Nong d6 nano dong (ppm)

0,0002 mg; 0,03 = 0,005 mg; 0,027 + 0,004 mg
va 0,028 + 0,003 mg tuwong ung. Sau 7 ngay thi
nghiém, sinh khdi béo tai cac cong thuc doi
chuing va cong thurc bod sung dung dich vét li¢u
v6i cac ndng d6 dong (0,01; 0,05; 0,1; 1 va 5
ppm) la: 0,034 £+ 0,002 mg; 0,0034 + 0,005 mg;
0,038 + 0,008 mg; 0,036 = 0,003 mg; 0,022 +
0,0007 mg va 0,022 + 0,002 mg. Co thé nhan
thiy & cac nong do dung dich dong la 1 va 5
ppm, sinh trudng cua beo tam bi tac dong, sinh
khéi bi giam so voi thoi dlem ban dau. Két qua
nay cting phu hop véi mét s6 ghi nhan cua mot
sd cong bd gan day [9, 11, 15]. Theo
Oukarroum va cs (2013), sau 7 nga‘ly tiép xuc
voi vat liéu nano bac & cac néng do tr 0; 0,01;
0,1; 1 va 10 ppm s6 luong 14 cua béo Lemna
gibba di giam dang ké, kha nang di chuyén cua
béo cling giam, dac biét ¢ hai nong d6 1 va 10
ppm. Diéu nay dugc g1a1 thich do khi nong d6
vat liéu nano trong mdi truong ting thi kha
nang tich tu cac hat nano trong té bao thuc vat
thuy sinh (béo tim Lemna gibba) ciing ting 1én,
qua trinh tich tu lién quan chat ché t6i kha nang
sinh oxy ndi bao, dan dén su pha huy té bao
thuc vat. Nghién ciru ciing ching minh rang su
tich tu ctia vat li€u nano trong moi truong cod
thé 1a mot ngudn giy doc tiém tang cho kha
nang sinh trudng va tdn tai cuia cac thuc vat
thuy sinh [15].

[Contral] 001 [005 [ 01 | 1 [ 5 |
I,— - =—— —

Hinh 1. Sinh khi ctia béo Lemna sp. du6i tac dong ciia cac ndng do
dung dich nano dong khac nhau (0; 0,01; 0,05; 0,1; 1 va 5 ppm).

Theo Wang va cs (2013), sinh trudng cta
béo tam Lemna minor bi e ché sau khi tiép xtc

v6i nano oxit dong ¢ nong do 150 ug/L [11].
Song va cs (2016) ciling chi ra rang, vat li¢u
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nano dong gy wc ché sinh truong véi 3 loai
béo (Spirodela polyrhiza, Lemna minor va
Wolffia arrhiza), th nghiém théng qua cac
thong s6 khao sat bao gom (dién tich 14, sb
lwong 14 va trong luong kho) [9]. Su thay ddi
cua cac loai beo thtr nghiém dudi tac dong cua
vat liéu nano ddng con phu thudc vao dic diém
sinh 1y cua ting loai béo. Mac du, sinh khéi cua
béo tam (Lemna sp.) bi giam & ngdy D7 so véi
thoi diém ban dau (DO) ¢ nong do dong thir
nghi€ém 1 va 5 ppm. Tuy nhién, khi quan sat
canh béo & cac ndng cac do noi trén, tir 6 c4 thé
béo (24 14, d9 dai ré: 2cm ré) ban dau dén ngay
két thiic thi nghiém chung toi quan sat c¢6 35 1a
béo v6i do dai r€ 0,1 cm. Nhu vy, c6 thé thay
ré béo chiu tac dong sau khi tiép xuc véi vat
liéu nano dong. Piéu nay ciing phu hop véi
nghién ctru ciia Song va cs. (2015) [16]. Theo
cac tac gia, ré bi dut roi khoi cac ca thé beo sau
khi tiép xtic véi ndng d6 dong trén 0,6 ppm. RE
beo co kha nang dong vai trd quan trong trong
viéc anh huong dén do nhay cam cua cac loai
beéo thugc ho Lemnaceae véi dung dich nano
hoic ion kim loai. Chinh vi vay, sy dut ré sau
khi tiép xtic v6i dung dich nano dudng nhu di
han ché con duong van chuyén cac hat nano
qua ré. Theo nghién ctru cia Kunmiao va cs
(2013) [17], cac ndng do dung dich nano oxit
ddng tir 0, 10, 25, 50, 75, 100, 150, 200, 250,
300, 400 va 500 ppm anh huéng khac nhau dén
sinh truong cua béo tam (Lemna minor) & cac
ndng do khac nhau vao nhiing thoi diém khac
nhau. K& tir ngay thir ba, khi nong do vat liéu
tang tac dong trc ché giira cac nong do khac
nhau tré nén rd rang hon. Ty 18 trc ché sinh
truong dat 100% khi ndng d6 vat liéu nano CuO
bd sung trén 300 ppm [17].

Hiéu suit (e ché sinh trudong cua vat lidu
nano ddng dén béo (Lemna sp.) sau 7 ngiy
dugc thé hién trong hinh 2. Két qua nghién ctru
cho thay ¢ hai miu c6 bd sung dung dich vat
liéu nano ddng 1a 1 va 5 ppm, hiéu suit trc ché
thdp chi dat > 40 %. Diéu nay thé hién vat liéu
nano dong ¢ kha ning e ché sinh truéng dén
béo (Lemna sp.) & nhimg ndng d6 nhat dinh.
Két qua nghién ctru cua Song va cs. (2015)
cling chi ra rang, khi béo tam tiép xtc vdi cac

ndng d6 dung dich nano oxit déng tir 0 dén 2.5
ppm thi ca cac hat nano va ion ddng déu c6 kha
ning wc ché sinh truong ciia béo tim, kha ning
anh hudng c6 thé quan sat 6 nhat & ngay cudi
cua chu ky thi nghiém [16]. Cac véat liéu nano
khic nhau anh hudng khac nhau dén sinh
trudng cua thuc vat thuy sinh, song nhin chung
O cac néng d6 cao vat li€u nano c6 kha nang
gdy doc va tre ché qua trinh phat trién cua nhom
thyc vat nay. Gubbins va cs (2011) ciing chi ra
rang c6 su lién quan tuyén tinh giita kha nang
sinh truéng cua thuc vat thuy sinh (béo tdm
Lemna minor L) v6i kich thudc va ndng d6 cia
vat liéu nano bd sung vao moi truong thir
nghiém. Khi vat liéu nano c6 kich thudc 16n
(100 nm) thi s trc ché ciing tang dan [18].
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20 B 0.1 ppm
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Hinh 2. Hiéu suét trc ché sinh truong cua vt liu
nano dong dén béo (Lemna sp.) sau 7 ngay.

Nhu vay, c6 thé thdy vat liéu nano dong co
tic dong dén sinh truong cia béo tAm
(Lemna sp.) & ndng do tir 1-5 ppm. Do d6 viéc
mg dung rong rai vat liéu nano trong nhiéu linh
vuc can dugec xem xét mdt cach can than tinh
an toan cua chang ddi véi cac sinh vat va moi
truong sdng, nham danh gia dugce kha ning cac
ung dung cua vat liéu nano trong tuong lai.

4. Két luan

Dung dich nano dong sir dung trong nghién
ctru nay dugc ché tao bang phuong phap khir
hoa hoc ding NaBH, lam chét khir. Két qua
nghién ctru chimg to vat liéu nano dong thir
nghiém anh huéng dén kha ning sinh trudng
ctia béo (Lemna sp.). Vi ndng do vat liéu nano
bd sung 1a 1 va 5 ppm thi sau 7 ngay thur
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nghiém hau hét béo (Lemna sp.) déu suy giam
s0 lugng 1a va kh01 lugng kho so v6i mau dbi
chung, hiéu sudt e ché sinh truong 1a trén
40%. Khong ghi nhan su tc ché sinh truong &
cac nong do thap hon (0,01; 0,05 va 0,1 ppm).

Tir s6 lidu thi nghiém cho thay, vat lidu
nano dong c6 anh huéng dén sinh truong va
phat trién cua béo tAm. Vi vay viéc st dung vt
liéu nano noi chung va nano ddng noi riéng can
phai dugc can nhic khi tmg dung thuc té hoic
can bd sung nong d6 vat liéu phu hop dé khong
anh huong dén qué trinh sinh trudng cua cac
nhom sinh vat thiy sinh.
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Abtract: Because of its many advantages, the application of nanomaterial is becoming more
widespread and popular. After application progress, the metallic nanoparticles can deposit in aquatic
ecosystems. Although the results of the toxicity of metal nanoparticles for many species have been
widely reported, toxicity data in different studies are not always comparable and usable. To evaluate
the safety of nanomaterial, the Lemna sp. dukweed has been used to test the toxicity of copper
nanoparticle fabricated by the chemical reduction method. The weight of Lemna sp. was compared
between the first day and the last day of the experiment period (7™ day of cultivation). The results
showed that copper nanoparticles inhibited the growth of Lemma sp. The highest growth inhibition
efficiencies reached 40% when copper nanomaterial was supplemented at the final concentrations of 1
and 5 ppm. No growth inhibition was observed at lower concentrations (0.01, 0.05 and 0.1 ppm).

Keywords: Toxicity, copper nanoparticles, Lemna sp.



