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Tom tit: Ngay nay, nghién ciru tim kiém cac dang vt liéu siéu nho trong san xuat phan bon su
dung cho ndng nghiép, it gdy tac dung gay doc t& bao trén ngudi va cac loai vi sinh vat khac tro
thanh xu thé tit yéu. Trong bai bao nay, ching t6i dua ra mot s6 két qua danh gia anh hudng cta
cac hat nano kim loai (Cu, ZnO, MnO,, B,03, Fe va MoO;) cd trong phan bén dén qua sinh truéng
va phat trién ctia chung vi khuan Pseudomonas sp. 52. Cac hat nano kim loai c¢6 trong phan bén da
khong gay anh hudng nhiéu dén hoat tinh enzym protease, amylase va cellulase ngoai bao cta vi
khuan Pseudomonas sp. 52 & nong do 10 pg/ml dich enzym. Kiém tra bang phuong phap khuech
tan trén thach, c&c cac hat nano kim loai c6 trong phan bon khong gy trc ché sy phat trién cua
chung Pseudomonas sp. 52 ¢ ndng do 10-200 pg/ml. Ching Pseudomonas sp. 52 & didu kién nudi
lac 150 vong/phut va nhiét 6 1a 30°C, c6 bd sung ndng do cac hat nano kim loai 10 va 100 pg/ml
da bi e ché qua trinh phat trién trong thoi gian 3 gid dau; ¢ pH 4 tac dong cua cac loai hat nano
kim loai c¢6 trong phan bén nano dén qua trinh phat trién cua vi khudn Pseudomonas sp. 52 manh
hon & pH =7 va pH =10. Két qua chup TEM cho thdy, t& bao ching Pseudomonas sp. 52 di bi pha

htty sau khi nuéi lac véi phan bon nano kim loai dan dén té bao bi chét.

Tur khoa: Phan bdn nano, nano kim loai, Pseudomonas, Cu, ZnO, MnO,, B,0s, Fe, MoO.

1. Pit van dé

Nhung thap ky gan ddy, nganh trong trot
trén thé giéi ngay cang ¢6 xu huéng thay thé
phan vi lugng dang mubi vo co hodc phirc
chelate bang cic ché pham ¢6 ngudn goc la cac
hat kim loai siéu nho. Két qua cho thay cac chi
s6 sinh 1y, sinh hoa va nang sut thu hoach cua
san pham cay trong duogc ting 1én dang ké so
v6i cac ché pham phan vi lugng dudi dang

*Téc gia lién hé. DT.: 84-904135265.
Email: hieuan2008.3.20@gmail.com
https://doi.org/10.25073/2588-1140/vnunst.4629

84

mudi kim loai hodc céc chelate. Sir dung cac hat
nano Fe, Mg, Fe, Cu lam phan bon, ngoai hi€u
qua dem lai van dé c6 gy anh huong cho moi
truong can c6 nhimng nghién ctru day du hon &
cic khia canh: anh huong truc tiép dén kha
nang st dung dinh dudng cua vi sinh vat; tac
dong dén hé sinh thai do su tuong tac cla cac
hop chét c6 trong ty nhién khi voi cac hat nano
(chat dinh dudng, kim loai va doc td) [1]. Nhiéu
nghién ctru cong bd cac hat nano kim loai Ag,
Zn, Fe,.. va cac hop chat oxit CuO, ZnO, Fe,0,
¢6 kha nang trc ché vi khuan nhu: Escherichia
coli, Staphylococcus epidermis, Staphylococcus
aureus, Pseudomonas aeruginosa,.. va nam [2-
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8]. Trong bai bao nay, chung tdi trinh bay mot
sO két qua nghién ciru anh hudng cta cac hat
nano kim loai (Fe, Cu, ZnO, MnO,, B,0; va
MoQ;) c6 trong phan bén dén kha ning sinh
truong va phéat trién cua chung vi khuan
Pseudomonas sp. 52.

2. Phuong phap nghién ciru

Chung vi khuan Pseudomonas sp. 52 nhan
tir bo suu tip giéng vi sinh vat cua Phong Vi
sinh vat Dat, Vién Cong nghé Sinh hoc. Cac
loai phan bon nano kim loai vi bao gom: ZnO
dugc ché tao theo phwong phép thity nhiét (kich
thuoc hat 30-40 nm); Cu ché tao theo phuong
phap khur axit L- ascorbic (kich thudc hat 10-15
nm); Fe ché tao theo phuong phap NaBH, (kich
thudc hat 40-50 nm); MnO, ché tao theo
phuong phap sol gel (dang que, kich thudc mot
chiéu 20 nm); MoOs ché tao theo phuong phap
vi song véi HNO;z (50-70 nm) va B,O3 (40-60
nm) sau d6 dugc tao thanh cong thirc phan bon
¢ dang don tuong ung, tat ca cac phan bon nay
dugc nhan tu phong Cong nghé than thién moi
truong, Vién Cong nghé Moi truong, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

Moéi trueong Luria-Bertani (LBA) (g/l): cao
ndm men 5,0; tryptone 10,0; NaCl 10,0; Thach
15,0; nudce cat 1000 ml; pH 6,5-7,0. Mdi truong
MP (g/): cao thit 3,0; peptone 5,0; glucose 1,0;
agar 20,0; nudc cat 1000 ml; pH 7,0.

bic diém sinh hoc cua ching vi khuén
Pseudomonas sp. 52 duogc thuc hién theo cac
phuong phap trong khoa phan loai Bergey’s
Mannual of Determinative Bacteriology (1989).

Anh huéng caa ndng d6 cac nano kim loai
c6 trong phan bon dén hoat tinh enzym ngoai
bao cua ching vi khuan Pseudomonas sp. 52.
Chung vi khuan Pseudomonas sp. 52 dugc nudi
trén moi truong MP c6 bd sung thém cac chat
tinh bot, casein, cellulose vdi ham lugng 0,5%,
sau 36 gid nudi lic 200 vong/phat ¢ nhiét do
30°C, ly tdm 10000 vong/phut trong 10 phut &
4°C, loai sinh khéi thu dich enzym tho. Dich
enzym tho duoc bd sung cac loai phan bon nano
kim loai v6i ndng do d6 0,5 va 10,0 (ug/ml) u

trong thoi gian 30 phut, sau d6 xac dinh hoat
tinh protease theo Anson cai tién (1938) [9];
cellulase theo Ruy va Mandels (1980) [10] va
amylase theo Bernfeld (1955) [11].

Anh hudéng cua cac néng d0 cac hat nano
kim loai ¢6 trong phan bon dén kha niang phat
trién cua chung vi khuan Pseudomonas sp. 52.
Trén mdi truong thach LB ¢6 bd sung vi khuan
Pseudomonas sp. 52 & nong do 10°° cfu/ml,
duc 16 c¢6 duong kinh 6mm va nho nong do
nano kim loai khac nhau: 10-200 (pg/ml), sau
18 gid kiém tra vong trc ché su phat trién. Trén
moi truong LB 1éng c6 mat dd vi sinh vat 10%°
cfu/ml bd sung cac loai hat nano kim loai c6
trong phan bon & nong do 100 va 10 (pg/ml)
theo ddi qué trinh phat trién cua vi khudn theo
thoi gian thbng qua gia tri do ¢ bude song 600
nm (OD600 nm); Madi truong c6 chira cac hat
nano kim loai ¢so trong phan bon ¢ nong d6 10
ug/ml s€ nghién ctru anh huong cua pH moi
truong ban dau va ti 18 tiép gidng. Tat ca céc thi
nghiém duoc nudi lic 150 vong/phit & nhiét do
30°C theo ddi qué trinh phat trién cua vi khudn
theo thoi gian thong qua gia tri do & budc song
600 nm (OD600 nm) va dém sé luong té bao.

Hinh thai té bao vi khuan Pseudomonas sp.
52 duoc chup bang phuong phap Transmission
electron microscopy (TEM) sau khi dwoc cb
dinh 1én céc loai vat liéu twong (rng phu hgp va
do kinh hién vi dién tir truyén quang JEM1010
(JEOL — Nhat Ban) c¢6 hé s phong dai M = x50
— X 600.000, d6 phan giai 3 A° dién ap gia tdc
U =40-100 kV tai Vién Khoa hoc Vat liéu — Vién
Han 1&m Khoa hoc va Cong nghé Viét Nam.

3. Két qué nghién ciru

3.1. Bdc diém sinh hoc cia chung vi khudn
Pseudomonas sp. 52

Chiing vi khuan Pseudomonas sp. 52 duoc
phan 1ap dat trong loa tir c6 kha nang sinh
truong tot trén mot sé6 moéi truong MPA va
LBA véi dic diém khuan lac tron, bé mat 10i,
Mau nau, mit sau khudn lac vang nhat, khéng
tiét sdc t6. Té bao c¢6 hinh que ngin, Gram (-).
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Sinh truéng ¢ nhiét do 25-40°C, pH 4-10,
chung c6 kha ning sinh ra mot sé enzym nhu
amylase, protease va cellulase; sinh kich thich
sinh trudng thyc vat indole-3-acetic acid.

3.2. Anh huong nano kim logi ¢6 trong phan
bon dén hoat tinh enzym ngoai bao cua ching
Pseudomonas sp. 52

Bang 1. Anh huong cua nong do nano kim loai c6
trong phén bén dén hoat tinh mét s6 enzym ngoai
bao cta chiing Pseudomonas sp. 52.

Hoat ’tinh
ong doi (%)

2 % 2
Néng d6 nano —§ § %
kim loai (ug/ml) g 2 3
Ban dau 0 100,00 100,00 100,00

0,5 96,67 109,33 75,75
ZnO

10 91,67 100,00 70,33
cu 0,5 100,00 100,00 83,33

10 108,33 95,83 66,67
Fe 0,5 100,00 100,00 100,00

10 100,00 81,82 69,23

0,5 110,00 120,00 96,67
MnO,

10 100,00 110,00 90,33
MoO; 0,5 95,67 100,00 100,00

10 90,33 90,33 109,33

0,5 100,00 100,00 90,33
B,Os

10 100,00 100,00 98,33

Két qua thu duoc & Bang 1 cho thiy, trong
moi truong bd sung phan bon cé cac nano kim
loai & nong d6 0,5 pg/ml dich enzym, it gay tac
dong dén hoat tinh cua 2 loai enzym amylase va
protease trir phan bén nano tir kim loai MoOs va
ZnO da lam giam hoat tinh amylase lan luot
con 95,67 (%) va 96,67 (%), tac dong lam tang
hoat tinh chi xay ra vgi phan bén tir kim loai
MnO, véi mae do taing 120,00 (%) trén nhom
enzym protease. Khi trong moi truong phan
g c6 chira néng do cac hat nano kim loai &
ndng d6 10pg/ml, tic dong lam giam hoat tinh
vGi nhém protease tir 5-10% so véi ddi ching
khi c6 mat cac hat nano kim loai Fe va MoOg;,

d6i vi nhom enzym amylase ciing c6 hién
tweong giam khi ¢c6 mat cac hat nano kim loai
ZnO va MoOs. Enzym cellulase chiu tac dong
thay d6i nhiéu nhat véi hoat tinh giam tir 7-30%
& hai ndng do 0,5 va 10 (ug/ml) c6 mat céc hat
nano kim loai ZnO va Cu, dong thoi hoat tinh
tang 1én so voi ddi chung khi c6 mat nano
MOOg.

3.3. Anh huéng ciia nong do nano kim loai khdc
nhau co trong phdn bon dén sy phdt trién ciia
chung vi khuan Pseudomonas sp. 52

Céc loai hat nano kim loai c6 trong phan
bén & tit ca cac nong dd véi phuong phap
khuéch tan trén dia thach khong cho thiy kha
ning tc ché sy phat trién cua ching vi khuin
Pseudomonas sp. 52. Két qui thu dugc cia
chung t61 khac voi mot sd nghién ctru, qua trinh
{rc ché su phat trién ctia cua cic dang hat nano
d6i voi chung vi khudn tao thanh cic vong
khang duoc thé hién trong nghién clru cua
Rishikesh (2014) [6] trén chung Escherichia
coli va Staphylococcus aureus, duong kinh
vong khang to hay nho phu thudc vao dang
nano kim loai.
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Hinh 1. Anh hudng ctia cac hat nano kim loai ¢

trong phan bon & nong do 100 ug/ml dén sy phat

trién ciia ching Pseudomonas sp. 52 & diéu kién
mudi lc 150 vong/phit nhiét do 30°C.

Két qua thir kiém tra trén méi truong di ia
thach cho thy khong co su trc ché ctia mot s6
loai nano kim loai dén sinh truéng cua ching
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Pseudomonas sp. 52. Tuy nhién, khi kiém tra
trén moi truong dich thé & cac néng do cac hat
nano kim loai c6 trong phan bon ¢ 10 va 100
ug/ml (Hinh 1), cho thiy c6 su anh huéng dén
sinh truong cua Pseudomonas sp. 52 trong thoi
gian 3 gio dau, s6 lugng vi khuan déu giam so
v6i thoi diém ban dau. Sau do6 s luong té bao
c6 xu hudng tang lén, gia tri OD600 nm do tai
thoi diém 10 gid tat ca cac mau thi nghiém déu
c6 gid kha tuong duong nhau (1,7-1,8) trir cac
mau c6 bd sung phan bon nano MoOj3 va ZnO
c6 gia tri thap hon (1,34 va 1,45) 1a thip hon
mau dbi chimg (1,89). Két qua thu dwoc phu
hop voi nghién ciru cua Krishna (2011) [12] va
Navalel (2015) [8].

3.4. Anh hwéng ciia nano kim loai ¢ nong dé 10
Hg/ml c6 trong phan bon va # I¢ tiép giong den
kha nang phat trién cua chung Pseudomonas
sp. 52

Khi thay ddi ti 18 tiép giéng trén moi truong
c6 chira nano kim loai 10 pg/ul thi sau 3 gio,
gia tri OD600 nm ting dan theo ti 18 tiép gidng.

= N
= wn N wn

Gid tri OD600NM(dv)

o
n

Thei gian (gid)
0.001 —e—0.005

——0.01

—m— 0.05 ——0.1 —a—bc

Hinh 2. Anh huéng cua ti 16 tiép gidng (%) va nano
Cu¢ nong d6 10 ug/ml c6 trong phan bén dén su
phat trién cta chung Pseudomonas sp. 52 ¢ diéu

kién nudi lic 150 vong/phut nhiét d 30°C.

Ti 1é tiép gidng cang cao mirc do tac dong
dén qua trinh phat trién coa  ching
Pseudomonas sp. 52 cang giam (Hinh 2), so voi
dbi chimg khong bo sung phan bén nano kim
loai murc d§ giam thé hién ¢ thi nghiém c6 mirc

do tiép gidng thap (0,01% va 0,05%) v6i mic
giam 20-50% tuy theo tung loai phén bon.
Trong cac loai phan bén, giam manh nhat 13
loai phan bén nano c6 chura cac kim loai ZnO
va Cu (45 va 49%) va cao hon nhiéu so v&i cac
loai phan bon nano dugc ché tao tir cac hat
nano kim loai Fe, Mn va MoO; (23; 27 va
31%). Tac dong dén qua trinh phat trién cta vi
sinh vat béi mdt nano kim loai phu thudc nhiéu
vao kich thude cua hat, d bén cua cac hat trong
moi trudng, thoi gian va diéu kién tuong tac,
diéu nay ciing dugc thé hién trong nghién ciru
cua Krishna (2011) [8] va Navalel (2015) [9].

3.5. Anh hirong ciia nano kim logi 6 nong dg 10
pg/ml co trong phan bon va PH méi truong dén
sw phat trién ciia ching vi khudn Pseudomonas
sp. 52

Két qua thé hién & cho thiy, & mdi trudng
pH thap (pH4), cac hat nano kim loai tac dong
manh dén sy ton tai cia chung vi khuan
Pseudomonas sp. 52 hon so v6i ¢ mdi truong
pH10va?7.

Hinh 3. Anh huong cua nano MnOj, ¢d trong phan
bon va pH 10 dén khd néng phat trien cua ching vi
khuan Pseudomonas sp. 52

O moéi pH 4, ngoai sy thay doi ndng do ion
H"* con c6 cic phan bén nano kim loai & dang
ion (+), vi khuan gram (-) c6 chua lép
lipopolysaccharide (LPS), véi mot 1op
peptidoglycan nam xen k& & phia trong c6 kha
nang loai trir cac dai phan tir va cac hop chat ua
nudc, lop LPS dong mot vai trd quan trong
trong viéc bao vé vi khuan, cung cép dién tich
am va 4n dinh dién tich thanh té bao, do d6 vi
khuan gram (-) it nhay cam véi cac chat mang
dién tich duong nhu cac hat nano kim loai, dan
dén muc do tac dong cua phan bon nano tro 1én
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kém hiéu qua hon, va lam cho sé luong vi
khuan Pseudomonas sp. 52 khéng giam nhiéu
so voi d6i chang, két qua kha phu hop véi
nghién ctru Paredes 2014) [5].

3.6. Anh huong cia nano kim logi €6 trong
phan bon deén hinh thdi té bao chung vi khuan
Pseudomonas sp. 52

Nghién ctru cho thdy, sy giam kha ning
phat trién cta ching vi khuan Pseudomonas sp.
52 khi c6 mat cac hat nano kim loai cé trong
phan bon & nong d6 10 pg/ml (Hinh 1) trong
thoi gian 3 gio dau, chimg to cac hat nano kim
loai c6 trong phan bon da cd nhiing tic dong
dén vi khuan 1am cho chung vi khuan khong
phat trién dugc. Két qua chup TEM hinh thai té
bao dd phat hién cac diém thung (ddu khoanh
tron trén Hinh 4), ngoai ra trén thanh té bao con
phat hién c6 sy dinh bam nhiéu cac hat nano
kim loai. Cac hat nano kim loai vdi kich thuéde
nhd bé khi ¢ trang thai kich thich (diéu kién
nuoi lic), di xuyén thung thanh té bao, dinh
bam bén ngoai thanh, din dén lam thay dbi cac
hoat dong sinh 1y, sinh hoa ctia chung vi khuan
Pseudomonas sp. 52. Két qua cua chung toi
twong tu nhu trong nghién ciu Vidic (2013)
cho thay su pha huy thanh té bao ciia ching vi
khudn Bacillus subtilis dudi tac dong cua hat
nano ZnMgO ¢ nong d6 lmg/ml [7], Ling
(2014) ciing cho két qua pha hay thanh té bao
cia hat nano ZnO 1én cac chung vi khuan
Staphyloccus aureus va P. aeruginosa.

Hinh 4. Anh TEM hinh théi vi khuan Pseudomonas
sp. 52 sau 3 gid lc 150 vong/phut dudi tac dong cua
ctia cac hat nano kim loai (Mn va ZnO) c6 trong
phan bon.

4. Két luan

Céc hat nano kim loai & néng d6 10 pg/ml
c6 trong phan bén di khong gay anh huong dén
hoat tinh enzym amylase, protease va celulase
ngoai ching Pseudomonas sp. 52.

Cac hat nano kim loai & néng do 10 - 200
ug/ml cé trong phén bon da khong tao ra vong
rc ché phat trién khi danh gid bang phuong
phap khuéch tan trén thach.

Trong diéu kién nudi lic 150 vong/phut &
nhiét 6 30°C & néng d06 cac hat nano kim loai
c6 trong phéan bén 1a 10 va 100 ug/ml da ac ché
qua trinh phat trién cua ching trong 3 gio dau;
0 pH 4 tic dong cua phan bon nano dén qua
trinh phat trién ctia vi khuan manh hon ¢ pH 7
va va pH 10.

Két qua chuyp TEM hinh thai té bao
Pseudomonas sp. 52 khi nuoi lic 150 vong/phit
trong moi truong cd chira phén boén nano, da
phat hién cac ton thuong trén thanh té bao.

Loi cam on

Cong trinh nhan sy tai trg kinh phi tir
nhanh s6 7 véi dé tai” Panh gia do an toan cua
cac hat nano kim loai dén hé vi sinh vat, tuyén
trung va modt sb chi tiéu quan trong trong dat
trong nong nghiép” thudoc Hop phan IV:
“Nghién ctru co ché tic dong va danh giad an
toan sinh hoc cua cac ché phém nano duoc
nghién ctu trong du 4n”, mid so:
VAST.TD.NANO.04/15-18 thuoc dy an KHCN
trong diém cdp Vién Han lam KHCNVN
“Nghién ctru ing dung cong nghé nano trong
ndng nghiép”.
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Study Effect of Nano Metallic Fertilizers
on Pseudomonas sp. 52
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Abstract: Today, research on the use of micro-material in fertilizer production for agriculture and
less toxic cytotoxicity in humans and other microorganisms has become a trend. In this paper we
present some results of the influence of metallic nanoparticles (Cu, ZnO, MnO,, B,Os, Fe and MoOs)
on the growth of strain Pseudomonas sp. 52. Metallic nano-foliar fertilizers did not affect protease,
amylase and cellulase protease activity of Pseudomonas sp. 52 at a concentration of 10 pg/ml enzyme.
Metallic nanoparticles do not inhibit the growth of Pseudomonas sp. 52 concentrations at 10-200
pg/ml used agar diffusion plate method. Strain Pseudomonas sp. 52 at culture conditions of 150 rpm
and temperature of 30°C, with metallic nanoparticles fertilizer concentration of 10 and 100 pg/ml
inhibited of growth during the first 3 hours; At pH 4, Strain Pseudomonas sp. 52 is more powerful
inhibited is at pH = 7 and pH = 10. Transmission electron microscopy analysis showed that
Pseudomonas sp. 52 cells were damaged after contact with metallic nanoparticles fertilizer, causing
cell contents to leak out.
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