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TOM TAT

Cong nghé nano lién quan dén qué trinh tong hop va img dung cua vat liéu c6 kich thudc nanomet (nm). Otylé
nano, vét liéu co tinh ndng wu viét hon vét liéu truyén théng nhur kich thuéc nhé hon 100 nm, bé mét 16n hon khbi
luong, c6 cdu triic tinh thé, tiém ning phan tmg cao, tao ra hidu img cng huéng plasmon bé mit... Qua trinh ing
dung tiém 4n nhiéu nguy co anh hudng dén strc khoe va méi truong séng. Dé danh gia tinh an toan cua vt liéu nano
trong moi truong nude, thir nghiém trén ddi twong thuy sinh duoc tién hanh nhim khao sat doc tinh ciia vét lidu. Béo
tAm dugc sir dung lam sinh vat mo hinh do c6 nhidu dic diém wu viét hon nhidu loai khac nhu ting truong nhanh, it
yéu cau v& dinh dudng va dt trdng, 1a ngudn nguyén liéu méi cho san xut khi dbt sinh hoc. Béo thm ciing dugc img
dung trong xtr 1y 6 nhiém moi trudng nude do co kha nang hép thu cic chit dinh dudng c6 ngudn gde nitrogen va
phosphorus. Muyc tiéu ctia nghién ciru nhim d4nh gia dnh huéng cta vat lidu nano bac 1én sinh truéng cta béo tim
(Lemna sp.). Vit liéu nano bac duoc ché tao bing phwong phép khir hoa hoc va phwong phap dién hoa. Pic tinh ctia
vit ligu dugc xac dinh bing cac phuong phap hién vi dién tir truyén qua (TEM), hién vi dién tir quét (SEM) va quang
phd tir ngoai kha kién (UV-VIS). Khéi lugng ciia béo dugc so sanh giira ngay dau va Nong do dung dich bac 1 va 5

ppm géy trc ché sinh trudng béo 1a 16n nhét.

Tir khéa: Lemna sp., déc tinh, anh hwong, trc ché ting trwcng, hat nano bac

MG PAU

Nano kim loai 1a vat lidu c6 nhiéu dic tinh ndi
troi nhu ¢6 kich thude nhé hon 100 nm, ¢6 dién tich
tiép xtic b& mat 16n so voi khdi luong (Roduner et
al., 2006), tao ra hi¢u ung cong hudng Plasmom bé
mat (Klaine ef al, 2008; Roduner et al., 2006), kha
ning bam dinh tbt, va duoc ung dung trong nhiéu
nganh cong nghiép khac nhau nhu y té, my phim,
dién tr, xtc tac hoa hoc, méi truong... (Klaine ef al.,
2008). Vi ¢6 nhiéu dic diém wu viét va kha ning tmg
dung thuc té cao nén qué trinh san xuét vat liéu nano
trén toan cau da khong ngimg ting tir 2000 tin nam
2004 va du doan tir nam 2011 dén 2020 sé& lén dén
58.000 tan (Gubbins et al., 2011).

Su gia ting viéc st dung véat liéu nano trong
nhiéu linh vyc ciing lam ddy 1én nhiéu lo ngai vé
nguy co tiém an cua vat lidu dbi véi sirc khoe va moi
truong séng, nhét 1a moi treong nude va cac sinh vt
thuy sinh. Theo mot s6 bao cdo (Park et al., 2010;
Sankar et al., 2014; Wang et al., 2011) vat liéu nano
bac c6 kha ning diét khuan cao, c6 thé diét vi khuan

lam doc 1én t6i 89,7%% chi sau 6 dén 10 ngay thi
nghiém. Mic du dgc tinh cta vat liéu nano da dugc
nghién ciru nhiéu, nhung d4nh gia anh huong cua vét
liéu dén moi truong sau khi st dung van con kha
khiém ton. Hon nita, nhimg nghién ctru da tién hanh
lai c6 rat it cac dit liéu mé ta anh hudng trong thuc té
dudi dang mé hinh va néu c6 thi thoi gian theo doi
thuc nghiém lai ngén khong thé danh gia qua trinh
anh huong cta vat liéu mét cach toan ven (Gubbins
et al., 2011). Cac thyc vat noi chung cling nhu thyuc
vat thuy sinh néi riéng 1a cic sinh vat san xudt so
cép, mot nguén thirc an cho cac loai ca, dong vat co
va va chim. Ngoai ra, thuc vat thiy sinh cling tham
gia vao cac qua trinh ty xu ly lam sach nguén nudce
mot cach tu nhién thong qua qua trinh tudn hoan sinh
hod céc nguyén t6 nhu N, va carbon. Vi vay bat ky
moét anh huong bat lgi cua vét liéu dén sinh truong
va phat trién cia thyuc vat thuy sinh déu c6 thé lam
bién dbi hé sinh thai tham chi gy ra nhiing nguy
hiém nghiém trong.

Béo tAm (duckweeds, lemonacaea) la loai thyc
vat thuy sinh ndi, kich thudc nho, phan bo rong &
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nhiéu vung trén thé gidi, séng trong nudc ngot. Ho
Béo tim (Lemnoideae) c¢6 37 loai thudc 5
chi: Spirodela, Landoltia, Lemna, Wolffiella va_

Wolffia. Béo tAm c6 céu tric co thé don gian gdm 1a,
than c6 d6 phan hoa thdp va  ré
(Spirodela, Landoltia, Lemna) hoic khong c6 1é
(Wolffiella va Wolffia) (Cao et al., 2015). Toc do
phat trién ciia béo tAm bi anh huong boi cac yéu td:
anh sang, nhiét 9, pH va diéu kién dinh dudng. Beo
tam c6 kha ning chéng chiu pH trong khoang rong
(3,0 - 10,0), nhiét d6 phat trién tdi wu 1a 20 - 30°C.
Béo tim co thé phat trién trong diéu kién chiéu dnh
sang truc tiép hay trong béng ram. Wolffia ua didu
kién t6i con Lemna lai va anh sang truc t1ep Kich
thudc cua béo tdm kha nho: 14 co chiéu rong 1 - 3
mm, ré ngén hon 10 mm, khéng co sy phén biét rd
giita 14 va than. Béo tém thudc loai thuc vat co téc
d6 phat trién nhanh, toc d¢ ting truong sinh kh01 gip
doi trong thoi gian 2 - 3 ngay trong diéu kién tdi wu,
tham chi sau 50 ngay, béo tdm c6 thé moc kin 1 ha
bé mat nudi trong ban dau chi 10 cm”® va sau 60 ngay
s€ phu kin dién tich 1én téi 32 ha (FAO, 1999).

Trong nhiéu nim vira qua, viéc phat trién cac
nganh nghé nhét 1a cong nghiép va nong nghiép bén
vimg 1a mot yéu cau cap thiét nhim han ché nhiing
tac dong cua sy bién ddi khi hau va tao ra nhiéu
ngudn nang luong moi thay thé nang lugng ty nhién
sap can ki¢t. Bén canh do, viéc lam dung qua muc
phan bén va thudc bao vé thyuc vat trong san xuat
nbéng nghiép di din dén tinh trang 6 nhidém ngudn
nuée ngam (FAO, 1999). Thyc trang thiéu nude sach
sinh hoat da va dang truc tiép anh huong dén hon 1
ty nguoi trén toan thé gisi. Viée sir dung mot s6 loai
thyc vat thuy sinh c6 kha ning hap thu va chuyén
hoa cac chat trong nude thai duge xem nhu 1a liéu
phap sinh hoc ¢6 nhidu hira hen dé giai quyet van dé
6 nhiém nudc thai va tai sir dung nguon nude nay
(Muradov ef al., 2014). Béo tim di dugc st dung
nhiéu nhu mot déi tugng thyc vat mo hinh vi cac
diém khac biét ctia né so voi cac dbi twong thuc vat
khéac. N6 ciing la thyc vat thuy sinh duge st dung
nhiéu trong xtr Iy nudc thai sinh hoat, nuéc thai bi
nhidm kim loai ning, ché bién sita, xir 1y bac ba tir
nuée thai di xir 1y thi cdp, tir cac hd sinh hoc 6n
dinh va nudc nudi thuy san do né cé kha nang sinh
truong trong moi truong nude thiéu oxy va hap thu
cac chit dinh dudng can thiét nhu PO43' va NO3
(Appenroth et al., 2014; FAO, 1999). Tt ca cac loai
béo tim déu c6 kha ning hip thy va tich lity trong co
thé mot lwong rat cao cac kim loai nang nhu Cd, Cr,
Pb... Theo cong bd ciia FAO thi béo tim c6 kha
nang hép thu dugc Cd, N, Cr, Zn, Sr, Co, Fe, Mn,
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Cu, Pb, Al va tham chi la Au (FAO, 1999). Khi
nghién ciru trén béo S.polyrhiza bang phwong phap
can khoi luwong, cac nha khoa hoc da chirng minh
r?mg béo tAm 14 loai thuc vat hat kin c6 téc do sinh
truong nhanh nhit so véi ty 1& co thé (Kutschera et
al., 2015). Chu ky sinh trudng nhanh, kich thuéce co
thé nho, cau trac don gian va viéc dé dang danh déu
phong xa trén toan bd co thé 14 nhimng wu diém vuot
troi cua béo tAm so vé6i cac thuc vat thuy sinh khac
(Lam et al., 2014).

Mic dii cac nghién ctru vé nano phat trién manh
trong nhitng ndm gan day nhung nghién ctru vé sy
anh hudng cua nano 1én thyc vat thuy sinh van con
han ché. Vi nhitng wu diém trong qua trinh ting
truong ctia minh, béo tdm duogc sur dung nhu mot chi
thi sinh hoc dé danh gia doc tinh cua vat liéu, kiém
soat anh hudng cua vat liéu dén moi trudng nudc.
Muc dich ciia nghién ctru nay nhim danh gid kha
ning sinh trudng cia béo tim Lemna sp. dudi tac
dong cua vat liéu nano Ag thu dugc tir phuong phap
khtr hoa hoc va dién hoa.

NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU
Moi trwong nudi cfly béo tAm

Béo tim duoc thu nhén tir mot sé ao hd tai Ha
Noi dua vé phong thi nghiém dé lya chon cac canh
béo c6 kich thudce va sb 14 ddng déu nhau. Cac béo
tam lya chon s& dugc nudi cdy trong moi trudng
dinh dudng (ISO 20079, 2005) tir 10 - 14 ngay
trude khi thir nghiém véi vat liéu nano. Moi truong
nudi béo bao gdm cac thanh phan: KNO; 0,404
mg/l; KH,PO, 0,106 mg/l; K,HPO,4 0,0728 mg/l;
K,SO,4 0,0348 mg/l; MgS04.7H,0 0,0992 mg/l;
CaCl, 0,0222 mg/l; FeSO4.7H,0 0,0120 mg/l;
H;BO; 0,01144 mg/l; MnCl,.4H,0 0,000564 mg/l;
ZHSO4.7H20 0,00214 rng/l, (NH4)MO7024.4H20
0,000086 mg/l; CuSO45H,O 0,00023 mg/l;
CoCl,.6H,0 0,00108 mg/l. pH clia mdi truong nudi
dugc diéu chinh dén 6,5 trude khi hép thanh tring.
Tt ca cac thi nghiém trong nghién ctru déu sir dung
moi trurdng nudi ciy nay.
Diéu ché nano Ag theo phwong phap khir héa hoc

Trong nghién ctru nay, hoa chat st dung gdm
bac nitrate (AgNOj3, Merck), chit 6n dinh chitosan
(Sigma - Aldrich) va chéat khir NaBH, (Cica - Nhat
Ban). Sir dung nudc deion dé chuin bi cic dung
dich AgNO; 0,93 mmol va NaBH, 15 mmol. Riéng
dung dich chitosan 500 ppm duoc pha biang acetic
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acid 10%. Khudy déu dung dich nitrat bac (ndng
d6 thay déi tr 50 - 300 ppm) véi dung dich
chitosan (pH 5 - 6, ndng do thay ddi tir 40 - 200
ppm) va nhé tir tir, ddng thoi dung dich NaBH,
cho téi khi c6 mau vang s€ thu dugc dung dich

nano bac. Céc ty 1& vé ndng d6 chit khir, chit 6n
dinh, chit chéng oxy hoéa va ndng do ion bac s&
duoc khao sat nhim thu duoc dung dich nano bac
tot nhat. Ty 18 ndng d6 BH,/Ag" khao sat ting dan
tir 0,2 dén 1.

Hinh 1. Hinh anh béo tdm dwoc thu nhan cho céc thi nghiém; a) canh béo; b) ré béo.

Diéu ché nano Ag theo phwong phap dién hoa

Nguyén li¢u sir dung trong phuong phap nay la
cic dién cuc bac, nudc deion va
Polyvinylpyrrolidone (PVP) - K30 lam chat bao vé.
Dung dich nano bac dugc ché tao bang phuong
phap dién hoa dua trén co s hoa tan dién cuc Anot
tao thanh céc ion Ag’, dudi tac dung cua dong dién
mot chiéu tir 3 - 12V, céc ion nay di chuyén sang
dién cuc Catot va hinh thanh nén cac hat nano Ag0
¢6 mau trang. Khoang cach giita hai dién cuc thay
ddi tir 1 - 7 cm. D& han ché viée keo tu cta céc hat
nano Ag’ xay ra, PVP - K30 di duoc thém vao véi
ndng do tir 10 - 50 ppm. Sau thoi gian phan ng
thay ddi tir 10 - 90 phut s& thu dugc nano bac.

Xac dinh cac dic trung cia vat liéu

Hinh thai hoc cia mau vét liéu nano dugc
chup SEM, Tem bang kinh hién vi dién tir quét
phén giai cao FE SEM S4800 va EOL 1010 (Nhat
Ban), dng phat tia Réntgen lam bang Cu véi budc
song ko = 1,5406 A, dién ap 30kV, cudng do 25
mA, goc quét 20 thay doi tir 10 dén 70°, téc do
quét 2°/phut tai nhiét d6 phong (25°C), d = 1nm,
U =0,5 - 30kV va mot sé phuong phép khac nhu
phuong phap phé hip thu phan tir (UV-VIS)...
Panh gia anh hwéng cia cac vat liéu 1én sinh
trudong ciia béo tAm

Dé béo tAm thich nghi véi méi truong dinh
dudng va diéu kién nudi cy trong phong thi nghiém,
béo thm Lemma sp. dugc thu nhan tir ty nhién va
nudi trong moéi truong dinh dudng (ISO 20079,
2005), diéu kién nudi nhu sau: nhiét do khoang 25°C

+2°C, chu ky sang : t6i 1a 14 : 8 gid v6i cudng do
chiéu sang 1000 lux. Dé danh gia doc tinh cua vat
liu nano bac ché tao biang phuong phap khir va
phuong phap dién hoa dén sinh truong cia béo
Lemma sp., 6 ca thé beéo c6 4 canh béo da duge bd
sung vao binh tam giac chira 100 ml mdi truong béo
(ISO 20079, 2005). Hai loai dung dich nano bac
duoc bd sung vao cac binh tam gidc ¢6 chira béo véi
dai néng d6 0,01; 0,05; 0,1; 1 va 5 ppm. Béo tAm
Lemna sp. dwoc nudi & didu kién nhu da trinh bay &
trén. Poc tinh ciia nano bac dén sinh trudng ciia béo
dugc theo doi trong 7 ngdy. Sinh trudng cua béo
danh gia théng qua sy thay doi vé& khéi lugng béo
gitra ngay thi nghiém cudi cling so v6i ngay dau tién
ctia thi nghiém. Kha ning trc ché sinh truéng duoc
tinh bang cong thirc sau (Selvarani ef al., 2013):

Hiéu sut e ché tang truong cua vat lidu dén
béo Lemna sp. (%) = [(sinh khdi miu ddi ching -
sinh khéi mau thi nghiém)/sinh khdi mau dbi
chirng] x 100.

Phén tich thong ké s li¢u

Tét ca cac thi nghiém déu dugc 13p lai ba lan
va dir liéu thu nhan dugc vé béng phz‘?m mém
GraphPad Prism 6 (two-way ANOVA). Y nghia
thdng ké dwoc chip nhan ¢ mirc p < 0,05.

KET QUA VA THAO LUAN

Dic trung ciia vt li¢u nano bac diéu ché bing
phwong phap khir hoa hoc

Pic trung cua cac hat nao bac di€u ché bang
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phuong phap khir thé hién & hinh 2. NaBH, dugc
sir dung trong phuong phap nay vi no 1a chat khir
manh cé xu hudng tao ra cac hat nano bac kich
thudc nho va dong déu. Ty 1& ndng d6 BH,/Ag"
¢6 anh huéng truc tiép dén dic trung cac hat nano
bac khir duoctao thanh. Ty 1¢ nong d6 BH,/Ag"
duoc khao sat trong khoang 1/1- 1/5. Phd UV-VIS
v6i ndng d6 NaBH,/Ag" tang dan twong tmg dugc
trinh bay & hinh 2a. Két qua do cho thiy, dung
dich nano bac didu ché duoc co kich thudc
nanomet va hap thu ¢ budc song 390 - 410 nm.
Pinh hép thu cuc dai kha nhon, d§ ban rong cua
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dinh hép thu tuong ddi hep voi ty 1¢ BH /Ag"
tang déan tir ty 1& 1/1 dén 1/5 . Tuy nhién, véi ty 1&
ndng d6 NaBH /Ag" 1a 1/5 (M5) cudng d6 dinh
hap phu cuc dai thap va kha ti chimg to hat nano
Ag c6 kich thudc phan b trong khoang rong. Két
qua do TEM maiu dung dich nano bac véi ty 1&
ndng d6 BH4/Ag" 1/4 dugc trinh bay & hinh 2b
cho théiy c6 su xudt hién cua cac hat bac kich
thude nanomet va cac hat bac ¢6 hinh cau. Véi ty
1¢ néng d6 BH,/Ag" 1a 1/4 cac hat nano bac thu
duogc c6 kich thude nhé hon 20 nm; do dong déu
cua cac hat thu duogc cao, it co cum.

Print Mag: 208000x @ 51 mm

Thuy - M4.002

Hinh 2. a) Phd UV-VIS véi ty 1& ndng d6 BH,/Ag” khacs nhau: M1: BH,/Ag" = 1/1; BH,/Ag" = 1/2; BH,/Ag" = 1/3; BH,/Ag" =
1/4; BH,/Ag" = 1/5; b) anh TEM clia cac hat nano bac dwoc ché tao véi ty 1& BH,/Ag” = 1/4.

Dic trung ciia vat liéu nano bac diéu ché bing
phuwong phap dién hoa

Trong phuong phap nay kich thudce hat nano hinh
thanh phu thudc nhidu vao cach diéu chinh dién ap
cua hé duogc dat. Lya chon dién ap dat vao hé tir 3 - 12
V, tién hanh phan tng & nhiét d6 phong. Két qua do
UV-VIS (Hinh 3c) cho thiy dung dich nano Ag diéu
ché dugc hip phu & budce song khoang 250 nm. Diéu
nay c6 thé 14 do dung dich nano Ag ché tao dugc voi
cac hat c6 kich thudc 16n, cac hat két tu lai véi nhau
nén khong thé hién dic trung phd UV-VIS cia dung
dich nano Ag. Pinh peak hép phu cuc dai kha tu
chimg to hat nano Ag c6 kich thudc phan bd trong
khoang rong. Cac anh SEM va TEM (Hinh 3a, b) cua
cic mau nano Ag ché tao dugc cho théy ¢ su xuét
hién cua cac hat bac kich thudc nanomet c¢6 hinh cau,
kich thuéc hat chu yéu khoang 30 - 80 nm; d6 ddng
déu cta cac hat thu duoc nho, doi khi théy ¢ nhitng
dam 16n do su co cum cua cac hat v6i nhau. Diéu nay
hoan toan phtt hgp véi két qua do phd UV-VIS.

308

Dé ting d6 ddng déu cua cac hat nano, chdng lai
su co cum cua cac hat, chung t6i da nghién ctru khao
sat anh huong ctuia néng d6 chét 6n dinh. Vi dién ap
9V, khoang cach giita 2 dién cyc 1a 2 cm, khi ham
luong PVP - K30 thay déi tir 10 ppm dén 60 ppm,
céc két qua anh SEM va TEM cho thiy dung dich
nano Ag diéu ché duoc c6 cac hat kich thude déng
déu hon. Kha nang 6n dinh ciia dung dich nano Ag
va do dong déu cua kich thudc cac hat nano ting dan
khi ham lugng PVP tang.

Anh huwéng cia cac vat liéu nano bac den sinh
trwéng cia béo tam Lemna sp.

Anh hwéng ciia cdc vit ligu nano bac ché tao bang
phwong phap khir héa hoc

Sinh truong cua béo Lemna sp. dudi tac dong
cua cac nong do nano bac khir dugc thé hién trong
hinh 4. Sinh trudng cua béo bi rc ché ¢ cac nong do
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dung dich bac khac nhau la khac nhau. Sinh truéng  mg. Sau 7 ngay tiép xuc véi vat liéu (nf)ng do thay
cua cdc cd thé béo ¢ thoi diem ban dau qua phép do  doi tr 0,01; 0,05; 0,1; 1 va 5 ppm) khoi luong cua
khoi lugng do6i voi nano bac khir 1a 0,021 £ 0,005  béo thay doi twong tng 14 0,025 £+ 0,007 mg.

Hinh 3. a, b) Anh SEM, TEM cia cac mau bac diéu ché bang phwong phap dién hoa & cac dién ap khac nhau; ¢) Phd UV-
VIS clia mau nano Ag dién hoa.
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Hinh 5. Sinh  trwdng cta beéo Lemna sp. & cac néng do dung dich nano bac dién hdéa khac nhau (0; 0,01; 0,05; 0,1; 1 va 5 ppm).
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Sinh trudng clia béo Lemna sp. dudi tac dong
ctia nano bac thu dugc biang phuong phap dién hoa
cod néng d6 khac nhau duoc thé hién trong hinh 5.
Kha nang trc ché cua vat liéu nano bac ché tao
bang hai phuong phap khac nhau 1én sinh truong
ctia béo ciing khac nhau. O thoi diém ban dau khéi
lugng cua béo dudi tdc dung cia nano bac dién
hoa 1a 0,0206 = 0,0049 mg. Véi ndng do vat lidu
thtr nghiém thay ddi tir 0,01; 0,05; 0,1; 1 va 5 ppm
thi sau 7 ngay tiép xuc khéi lugng cua béo thay
d6i 13 0,0249 + 0,0067 mg.

Hiéu suét trc ché sinh treong cua vat li€u nano
bac dén béo Lemna sp. sau 7 ngdy dugc thé hién
trong hinh 6. béi voi vat liéu nano bac dién ho4 hiéu
suat trc ché > 40% quan sat dugc & ca 5 ndng do thir
nghiém sau 7 ngay. VAt liéu nano bac khu thé hién
kha ning tc ché sinh truong dén beéo Lemna sp. thap
hon, sau 7 ngay tiép xuc v6i vat liéu hi¢u suét trc ché
dugc ghi nhan ¢ ca nam nong d6 thir nghiém (0,01;
0,05;0,1; 1 va 5 ppm) 1a > 30%.

g

Ag(khi)
# Ag(dién hoa)

il

Nong @3 (ppm)

Hinh 6. Higéu suét (¢ ché sinh trwdng clia cac ndng do
dung dich bac khir va bac dién héa (0,01; 0,05; 0,1; 1 va 5
ppm) sau 7 ngay th&r nghiém doi v&i béo tam Lemna sp.

2 5

L]

Hién sudt e ché sinh truing (%)

So v6i miu dbi chimg thi ca hai vat liéu déu anh
huéng dén sinh trudng ctia béo Lemna sp. O cic miu
thi nghiém c6 bd sung vt liéu nano bac, khdi luong
béo sau 7 ngay thir nghiém déu giam, riéng mau ddi
chung khéi lwong ting tir 0,0176 + 0,0027 mg (ngay
TO) 1én 0,0387 + 0,0037 mg (ngay T7). O ndng do 1
va 5 ppm tc ché sinh tredng vat liéu nano bac dén
béo Lemna sp. 12 16n nhét, canh béo trude va sau khi
bd sung vat li¢u déu tach o1, ) lugng cénh giam,
hau hét ré déu dut hoic tach khoi than hogc chi con
lai nhitng doan nho. Ddi v6i cac ndng do thip hon
(0,01; 0,05 va 0,1 ppm) kha niang anh hudng it hon.
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Két qua nay phu hop véi cong bd cua mot sb tac gia
gan day (Oukarroum ef al., 2013; Cao et al., 2015;
Chokchai et al., 2013; Gubbins et al., 2011; Li et al.,
2013; Santos et al., 2013). Theo Oukarroum va ddng
tac gia (2013), sau 7 ngay tiép xtc véi vat lidu nano
bac ¢ cac nong do tir 0; 0,01; 0,1; 1 va 10 ppm 50
luong 14 clia béo Lemna gibba da giam dang ké, kha
ning di chuyén cta béo ciing giam, nhat 1a & hai
ndng d¢ 1 va 10 ppm. Didu nay dugc giai thich do sy
tich tu cua cac hat nano bac trong té bao thuc vat
thuy sinh véi ndng do vét liéu ngdy cang ting trong
moi truong. Qua trinh tich tu lién quan chit ché téi
kha ning sinh oxy ndi bao, vdi ndng do 1 va 10 ppm
qua trinh sinh oxy ndi bao da duogc gia ting dang ké
dan dén sy pha huy té bao thyc vat. Nghién ctru ciing
chirng minh r:?mg su tich ty cta vat liéu nano trong
mbi truong co thé 1a mot ngudn gy doc tiém ting
cho kha nang sinh truong va ton tai cia cac thuc vat
thuy sinh. Gubbins ef al., 2011 tién hanh thi nghiém
v6i ndng d6 nano bac thap hon (5 mg/l) va thoi gian
thir nghiém dai hon (14 ngay) cing cho két qua
tuong ty. Két qua chi ra ring sy Grc ché sinh trudng
dbi véi thue vat thuy sinh 1a rd rang. C6 mot sy lién
quan tuyén tinh giita kha ning sinh truong cua thuc
vat thuy sinh véi kich thude va néng d0 cua vat liéu
nano bd sung vao moéi trudng thir nghiém. Khi cac
kich thudce 16n (100 nm) thi sy (e ché ciing tang dan
tir thép dén cao, nhét 1a véi ndng d6 5 ppm va thoi
gian dai nhit (14 ngay) thi sy anh huong 1a rd rét
nhét. Tuy vat liéu nano kim loai dugc tng dung rong
rdi trong nhidu linh vyc nhung tinh an toan cia
ching d6i v6i cac sinh vat va méi truong van can
dugce xem xét mot cach can than nhdm danh gia dugc
kha nang st dung vat liéu nano cla cac Gng dung
trong tuong lai.

KET LUAN

Dung dich nano bac st dung trong nghién ctru
nay dugc ché tao bang phuong phap khir hoa hoc va
phuong phap dién hoa. Két qua khao sat vét liéu cho
th?iy cac hat nano déu co phé dac trung. Vat liéu
nano bac ché tao bang phuong phap khir hoa hoc ¢6
kich thuéc ddng déu khoang 10 nm vdi ty 16 ndng do
chat khir va tién chat BH,/Ag" 14 0,3. V&i dién ap
9V, khoang cach giita 2 dién cyc 1a 2 cm, khi ham
lwong PVP - K30 thay déi tir 10 ppm dén 60 ppm,
c4c hat nano bac thu dugc bang phuong phap dién
héa c6 dang hinh ciu, kich thuéc nanomet trong
khoang 30 - 80 nm; d6 dong déu thip.

Ca hai loai vat liéu nano thr nghiém déu anh
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huong dén kha nang sinh truong cua béo Lemna sp.
Vi ndng do vét lidu nano bac bd sung 1a 1 va 5 ppm
thi sau 7 ngay thu nghiém hau hét béo Lemna sp. deu
suy giam so6 luong 1a va khéi lwong kho so véi miu
a6i ching, hiéu suat trc ché sinh trudng 1a trén 40%.
O cac ndng d6 thap hon (0,01; 0,05 va 0,1 ppm) kha
nang uc ché cua vat lidu thdp voi 30% so véi ngay
dau thir nghiém.

Tir s6 lidu thuc nghiém cho thdy, vét liéu nano
bac ¢6 anh huong bat lgi dén sinh truong va phat
trién cua beo tam. Do do viéc sir dung vat liu nano
bac can phai dwoc cén nhic khi tng dung thyc té
hodc cin nghién ctru dé tim duoc dai ndng do phu
hop c6 thé ing dung trong xtr ly mdi truong ma van
khong anh huéng dén qua trinh sinh truéng cia cac
thiy sinh vat khac.

Loi cam on: Nghién ciru nay dwoc hoan thanh trong
khuén khé dé tai VAST0701/15-16. Tdp thé tic gia
chan thanh cam on Vién Han Lam Khoa hoc va
Cong nghé Viét Nam da tai tro kinh phi thyc hién.
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EFFECT OF ENGINEERED NANOPARTICLES ON GROWTH OF LEMNA SP.

Tran Thi Thu Huongl’z, Dang Dinh Kim', Ha Phuong Thu®, Ho Tu Cuongl, Nguyen Trung Kien',
Nguyen Thi Thuy, Tran Thi Kim Ha’, Tran Hong Ha’, Duong Thi Thuy"*

!Institute of Environmental Technology, Vietnam Academy of Science and Technology
Faculty of Environmental, Hanoi University of Mining and Geology
JInstitute of Materials Science, Vietnam Academy of Science and Technology

SUMMARY

Nanotechnology is the technology relating to the synthesis and application of materials with nanometer
sizes (nm). At the nanoscale, materials will have special features than traditional materials because their
specific size is smaller than 100 nm, larger surface to volume ratio, crystalline structure, high reactivity
potential, creating the effect of resonance Plasmon surface... Materials application process also potential risks
to health and the environment. To evaluate the safety of nanomaterial in water environment, the experiments
on aquatic organisms should be carried out to test the toxicological effects of nanomaterial. Duckweed used as
a model organism because of unique difference characteristics from other plants as they could provide a new
material source for the production of fuel and biogas, rapidly grow in a short time that requires little soil and
nutrition. Duckweed is aquatic plants are widely used in the treatment of water pollution because it has the
ability to absorb the nutrients of nitrogen and phosphorus. The aim of this work was to evaluate the influence
of silver nanoparticles on growth of Lemna sp. The silver nanoparticles were synthesized by electrochemical
and reduction method. Characterizations of these nanoparticles were Transmission electron microscopy
(TEM), Scanning Electron Microscope (SEM) and Ultraviolet-Visible (UV - VIS) methods. The weight of
Lemna sp. was compared between the first day and the last day of the experiment period (7 th day of
cultivation). The results showed that nano materials show growth inhibition against Lemna sp. At concentration
of 1 and 5 ppm of silvernano solutions, a maximum anti-Lemna sp. activity was observed.

Keywords: Lemna sp., characterization, effect, growth inhibition, silver nanoparticle
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