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Tém tit:

Nghién ciru nay thue hién danh gia trong diéu Kién in vitro trén méi truomg PDA hoat tinh khang nim ciia dung dich
nano bac ddi véi mot s6 loai nAm gay bénh phan 1ap dwgc tir ciy girng (d6m 14 - P. zingerberis, héo vang - thdi cii -
E oxysporum), ciy 6t (than thw - Colletotrichum spp.), ciy lia mi, lta mach (d6m 14 - Alternaria spp., thoi ré - H.
teres). Két qua nghién ctru cho thiy, nano bac & cac nong dd khac nhau, ddi véi cac loai nAm khac nhau c¢é hoat tinh
khang nim ¢ ciAc mirc d§ khac nhau. Nano bac ndng dé 60 ppm c6 hoat tinh khang nAm P. zingerberis dat 39,5%,
khang nim E oxysporum dat 48,5%. Nano bac nong d 40 ppm trc ché 59,4% sw phat trién ciia nAm Colletotrichum
spp. Hoat tinh khang nim H. feres ciia nano bac ndng dd 50 va 100 ppm déu dat 53,3%, nam Alternaria spp. 1an lugt
12 27,8 va 33,3%. Nhur vy, theo két qué thu dwgrc tir phong thi nghiém, c6é thé sir dung dung dich nano bac dé phong
va tri mot s6 bénh do nAm gy ra déi véi ciy trong.

Tir khéa: Alternaria spp., Colletotrichum spp., F. oxysporum, hiéu lwc khang nam, H. teres, nano bac, P. zingerberis.

Chi sé phin logi: 4.1

Gidi thiéu

Nong nghiép la nganh kinh té quan trong cua Viét Nam,
trong d6 linh vyc trong trot nhimg nim gan day da gat hai
thanh cong ¢ nhiéu mit hang, dam bao dap tmg nhu cau cua
ngudi dan trong nudce cling nhu nang cao kim ngach xuat
khau. bic biét, cac cay gia vi nhu gimg, 6t ¢ nudc ta co tiém
nang xuat khau rat 16n, mang lai thu nhap, gop phan xoa doi
giam nghéo cho ba con ndng dan nhitng xa vung cao.

Tuy nhién, trong qua trinh gieo trong ciing nhu bao quan
sau thu hoach c6 su xuat hién cta cac tc nhan gay bénh,
gdy thiét hai ning né dén nang sut va hiéu qua kinh té.
Trong s6 d6 phai ké dén nam bénh, tac nhan cta hau hét
cac loai bénh hai cho cay trong, gdy ra cac tridu chimg thoi
1&, thdi gdc than, thdi than, kho van, thdi 14. Theo ude tinh,
thiét hai do ndm bénh 1én t&i 11,6% téng san hrong nong
nghiép, tuong duong hang ngan ty dong bi that thu mdi nam
do ndm bénh. Viéc tim ra cac ché pham c6 kha ning diét
nadm bénh, an toan cho ngudi str dung va méi truong ludn
duoc cac nha khoa hoc trén thé gidi va trong nudc dac bict
quan tam [1, 2].

Hién nay, cong nghé nano c6 thé md ra nhidu hudéng
mg dung trong linh vie c6ng nghé sinh hoc, nong nghiép
va thyc pham [3]. Nho véo hoat tinh khang khuan va khang
nam cao, hat nano bac di va dang thu hat dugc nhiéu sy cht
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¥, dau tu trong nghién ciru va tng dung loai vét liéu nay [4].
Céc ché phdm nano bac-chitosan ché tao bang phuong phap
chiéu xa c6 hiéu lyc e ché nim Phytophthora capsici 1én
dén 100% tai ndng do 40 ppm véi kich thudc hat 5 nm [5].
Vit lidu nano Ag/CTS/bentonite & ndng do bac 400 ppm cbd
hiu qua tic ché ndm Rhizoctonia solani dat 92,82% va nim
F oxysporum dat 66,70% [6]. Nano bac dang keo kich thudc
trung binh 52 nm & nong d6 180 ppm da wrc ché trén 90%
su phat trién cia ndm Phomopsis sp. trén hat ddu tuong [7].

Cac nha khoa hoc cho rang, kha ning trc ché ciia dung
dich nano bac dbi véi su phat trién ctia nAm bénh la nhé sy
chuyén hoa tir Ag® thanh ion Ag* tdn cong dong thoi nhiéu
vi tri trong té bao vi sinh vat, vo hiéu héa céc t6 chirc chuc
nang quan trong trong té bao, lam anh huong dén qué trinh
tong hop thanh té bao, qué trinh van chuyén cac chét qua
mang, tong hop va dich mi axit nucleic (RNA, DNA), téng
hop protein ciing nhu van chuyén dién tir qua mang. Ton bac
c6 4i lyc manh d6i véi cac nhém chirc mang dién tich 4m
trén phén tir sinh hoc, d6 la cac nhém -SH, -COOH, PO * va
cac nhom chte tich dién 4m khac phan bd khap trong te bao
vi sinh vét [8, 9]. Chinh phan tng lién két d6 da lam thay
d6i cAu tric cuia cac dai phan tir, lam ching tré nén mét tac
dung trong té bao.

Hién nay, tai huyén Ha Quang, Cao Bé“mg, vO1 muc tiéu
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Abstract:

In this study, the antifungal activity of silver nano
solution against some phytopathogenic fungi, which were
isolated from ginger (P. zingerberis, F. oxysporum), chili
(Colletotrichum spp.), and wheat, barley (4lternaria spp.,
H. teres) was carried out in vitro by using PDA medium.
The results showed that silver nanoparticles (AgNPs) had
different antifungal effects at different concentrations
for each fungus. AgNPs at a concentration of 60 ppm
inhibited 39.5% and 48.5% growth of P. zingerberis and
FE oxysporum, respectively. The inhibition level of AgNPs
at 40 ppm concentration against Colletotrichum spp.
was 59.4%. The antifungal activity of AgNPs against H.
teres at concentrations 50 and 100 ppm reached 53.3%,
against Alternaria spp. 27.8% and 33.3%, respectively.
Thus, the silver nano solution could be recommended
to effectively prevent and treat some fungal diseases of
plants.

Keywords: Alternaria spp., antifungal effect, Colletotri-
chum spp., FE. oxysporum, H. teres, P. zingerberis, silver
nanoparticles.
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xo0d d6i giam nghéo cho ba con néng dan vung cao, hai do6i
tuong cay trong duoc dia phuong phat trlen kha hi¢u qua
dé xuat khiu 14 cdy gimg triu va cdy 6t trong theo md hinh
san xudt hiru co khong thuoc trir sdu, khong bon phan hoa
hoc. Tuy nhién, trong may nam qua hién tuong nadm bénh da
gdy anh huong khong nho dén ning suit, chit lugng cua ci
gimg trau va ot sau thu hoach. Nam bénh ciing gay thiét hai
nghiém trong ddi v6i nhiéu loai cdy trong khac, trong dé co
cay lta mi, lda mach ¢ Belarus. Chinh vi vay, nghién ctu
nay dugc thyc hién nhim déanh gia hiéu lyc cua nano bac
dbi véi mot s6 loai ndm gay bénh trén cay gimg, cy 6t, ciy
laa mi, laa mach, 1am co s& cho cac giai phap bao vé cac doi
tuong cay tréng néu trén.

Phuong phap nghién ciiu va thuc nghiém
Phwong phdp ché tgo dung dich nano bac

e Hoa chit sir dung gdm co: bac nitrat (AgNO,), natri
bohidrua (NaBH,), chitosan, axit acetic (CH, COOH) va
nudce cat 1 1an che tao tai phong thi nghiém.

e Phuong phap ché tao: qua qua trinh nghién ctru, nhém
tac gia da Iya chon dugc quy trinh tdi wu ché tao nano bac
v6i chat 6n dinh 1a chitosan. Hat nano bac dugc hinh thanh
trén dya trén phan Gng sau:

2AgNO, +2NaBH, — 2Ag + 2NaNO, + B,H, + H,

Dung dich nano bac - chitosan dugc diéu ché véi ty 1&
NaBH,/AgNO,=0,25, ham luong chitosan 120 ppm va nong
do AgNO, 500 ppm. AgNO, dang ran duoc cho vao moi
truong c6 san chitosan hoa tan trong axit axetic tao thanh
dung dich AgNO,. Sau d6 nho tur tr dung dich NaBH, vao
dung dich AgNO,, khudy manh tai nhiét d6 phong.

e Cac phuong phap nghién ctru déc trung ctia hé nano
Ag-chitosan duoc thyuc hién tai Vién Khoa hoc Vat liéu nhu
sau: phuong phap kinh hién vi dién tur quét phat xa truong
FE-SEM (TB Hitachi S-4800, Nhat Ban); phuong phap
phé Zeta; phuong phap tan xa anh sang dong DLS (méy do
nano Zetasizer, Malvern UK); phuong phap UV-Vis (UV-
Vis-1800, Nhat).

Phwong phdp phén ldp va gidm dinh ndm bénh

Phuong phap phan 1ap va nudi cdy ndm bénh trong
phong thi nghiém duoc tién hanh theo Burgess va cong su
[10] mé bénh dugc cit thanh mleng c6 kich thudce 1x1 cm,
nam ¢ ranh gioi gitra m6 bénh va mo khoe. Khu trung bé
mit bang con 70°, rira sach bang nudc cit vo trung. Ding
dao da khir tring cit vét bénh thanh cac miéng nho 5x5 mm.
Pit cac manh mod vao méi trudng phéan lap bao gdm thach
- nude cat (WA) (c6 bd sung khang sinh), moi trudng khoai
tdy - duong - agar cai tlen (MPDA). Khi nam dat duong
kinh tan nam 1 -2 cm, cay truyen sang moi truong WA. Lam
thudn méau ndm bang cach cdy dinh sinh truéng cia mot
soi nam tir moi trudng trung gian (WA) sang moéi truong
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nudi cay phu hop véi timg loai nAm: méi truong khoai tay -
duong - agar (PDA), mdi truong thach 14 cam chudng CLA.

Phwong phdp nghién civu khd néng irc ché ciia dung
dich nano bac dén sw phdt trién ciia nam gdy bénh trén
cdy trong

Céc loai ndm sau khi phan 1ap dugc sir dung trong nghién
cuu: F. oxysporum, P. zingiberis, Colletotrichum spp., Alter-
naria spp. va H. teres.

Thi nghiém dugc thyc hién trén mdi truong PDA, sau
khi hip khir tring, dé ngudi méi truong khoang 80°C, bd
sung ché pham dung dich nano bac (vdi cac nong do khac
nhau) vao méi trudng PDA, d6 vao dia petri.

Cay tan nam da duoc lam thuan véi duong kinh 5 mm
1én gitra dia moi truong da duge chudn ndng do nghién ctru
va moi truong PDA lam di chimng. Cac dia nudi cdy duoc
dat trong moi truong c6 nhiét do 24-26°C, theo doi sy phat
trién cia tan nim thong qua dudng kinh tan ndm sau khi cay
tor 7-12 ngay. Thi nghiém dugc thyc hién 3 lan nhic lai va
mdi 1an nhéc lai 5 dia petri [1].

Miic d6 hiéu qua cac nf”)ng d6 dung dich nano bac nghién
ctru s& duogc danh gia dua trén hoat tinh khang ndm [1]:
HTKN (%) ((D-d)/D) x 100. Trong do6: D (mm) la duong
kinh tan ndm trén moi truong thach khong bod sung dung
dich nano bac (d6i chung); d 1a duong kinh tan nim trén
moi trudng thach ¢6 bd sung dung dich nano bac.

Phwong phdp xii 1y 56 ligu

Cac s6 liéu thu thap dugc tinh toan cac gia trj trung binh,
sai s6 dwoc xur 1y trén chuong trinh Microsoft Excel 2016.
Pé xac dinh sy khac biét gitra cac nhom c6 mang y nghia
thong ké hay khong sir dung phurong phap phan tich phuong
sai mot nhan t6 (ANOVA single factor).

Keét qua va thao luan

Cac ddc trung cua dung dich nano bac

Céc hat nano bac ché tao dugc c6 dang cau, kich thudc
déng déu tir 5-20 nm. Céc hat nano da s tach roi nhau, bén
canh d6 c6 mot so it hat c6 xu hudng tu lai do anh huong
clia chitosan duoc sir dung v6i vai tro chat 6n dinh (hinh 1).

Hinh 1. Anh FE-SEM ctia hé nano Ag-chitosan & cac do phan giai
khac nhau.
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Str dung phuong phap khac (DLS) dé xac dinh kich
thudc phan tan cua hat nano cho thay kich thude hat trung
binh 13 43,83 nm, cao hon két qua anh FE-SEM (déy c6 thé
la do co sy twong tac gilta cac hat nano Ag véi chitosan).
Thé zeta cua hé dung dich nano dat 34,2 mV, dung dich
nano Ag-chitosan c6 tinh 6n dinh cao.

Phén ldp cdc chiing ndm gdy bénh

Cay gung tai huyén Ha Quang, Cao Bang trong qua trinh
canh tac dd quan sat thy c6 2 nhém cdy vai cac biéu hién bi
nhiém bénh khac nhau. Nhom tht nhat ¢6 cac triéu chimg:
14 cay bi héo vang, than cay nhiin ra khi cham vao (hinh 2).
Nhoém thit 2 ¢6 céc triéu chung cia bénh ddm 14: trén 14 ban
dau xuat hién cac ddm vang nho, sau d6 lan dan ra khap 14
va sang cac 14 khac (hinh 3).

A. Thuc trang ngoai déng ruéng B. M&u 14 bénh xét nghiém
Hinh 2. Cay girng bj bénh héo vang - théi ct do ndm F. oxysporum

gay ra.

B. M&u l4 bénh xét nghiém

A. Thyc trang ngoai déng ruéng

Hinh 3. La cay girng bj bénh dém la do ndm P. zingiberis gay ra.

Mau ciy gimg bénh duoc phan 1ap, xac dinh tac nhan
gdy bénh tai Trung tdm Nghién ctru trong va ché bién ciy
thube Ha Noi, Vién Duoc liéu. Dua vao dic diém hinh thai
tan ndm xéac dinh dugc tic nhan giy bénh héo vang - thbi
¢l trén cay gung 12 ndm F oxysporum - loai nAm gy bénh
thdi cit phd bién trén ciy gimg, tac nhan gy bénh dém 14
1a ndm P zingiberis. Diéu nay phu hop voi sy hién dién
trén 95% mau cdy bénh trong nghién ctru ctia Nguyén Thi
Nghiém va cong sy khi xac dinh tac nhan gy théi cu trén
cay gung [11].



Trén mot s cay ot trong tai huyén Hoa An, Cao Bang di
xuét hién cac triéu chung bénh: cay bi chay mép 14, ddm nho
trén bé mat 14, ranh giéi phan mo bénh va mo khoé ¢ quang
vang. Mau 6t bénh duoc phan 1ap va dinh danh tic nhan gay
bénh tai B mén Cong nghé vi sinh, Vién Di truyén Nong
nghiép. Dua vao dac diém hinh dang va kich thudc dugc
danh gia theo mo ta da cong bd [12-15], x4c dinh bénh trén
cdy 6t 1a do nAm Colletotrichum spp. Trén méi truong PDA,
tan nam x6p, soi ndm phan nhanh mong dan vé phia ria tan
nam, c6 mau tréng xam (hinh 4) [16].

Hinh 4. Hinh thai tan nAm Colletotrichum spp. trén méi trwong
PDA.

Khd nang ikc ché phat trién ndm gdy bénh trén thue vit
cua dung dich nano bac

Kha nang ik ché ciia dung dich nano bac doi véi su phat
trién ciia nam F. oxysporum va P. zingiberis gdy bénh trén
cdy gung trau:

Su phét trién ctia ndm F, oxysporum gay benh héo vang -
thdi ci & gung trau sau 7 ngay nudi cdy va nim P zingiberis
gy bénh dém 14 & gimg trdu sau 12 ngay nudi cdy trén moi
truong PDA c6 bd sung nano bac dugc thé hién 14n luot &
hinh 5 va hinh 6.

Két qua thu dugc cho thiy, kha ning trc ché su phat trién
ctia nAm ting dan theo ndng dd nano bac. Pbi v6i ndm F
oxysporum, qua trinh theo dai dugc tién hanh trong 7 ngay
va nim P, zingiberis 13 12 ngay.

Sau 7 ngay, dung dich nano bac nong d6 20 ppm khong
¢6 kha ning trc ché sy phat trién cua ndm bénh véi duong
kinh tan nAm khong khac biét so voi dbi chimg. Nano bac &
ndng d6 30 va 40 ppm c6 kha ning trc ché ndm F oxysporum
lan luot 14 6,2 va 13,5%. Nano bac ndng d6 50 va 60 ppm c6
hiéu lyc trc ché sy phat trién cta ndm bénh 1§n luot 12 46,1
Va 48,5% (bang 1). Nhu vay, nano bac & nong do 60 ppm
van chua du dé irc ché hoan toan sy phat trién ciia soi nam
F. oxysporum. Két qua nay ciing pht hop voi két qua nghién
ctru ctia S.W. Kim [1] va Nguyén Hoai Chau [6].
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©) D)
Hinh 5. Sw phat trién ctia ndm F. oxysporum gay bénh héo vang -
théi ci & gieng trau sau 7 ngay nuéi cdy trén méi trwong PDA co
b sung nano bac. (A) Déi chirng; (B) Nano bac ndng do 40 ppm; (C)
50 ppm; (D) 60 ppm.

Sau 12 ngay, duong kinh tin nim P zingerberis 16n
nhit dugc qua sat thiy ¢ nhom ddi chimg (méi truong PDA
khong bd sung dung dich nano bac), dat 75,4+0,5 mm. Hoat
tinh khang nam P. zingerberis cia dung dich nano bac &
ndng do 20, 30, 40, 50 va 60 ppm dat lan luot 13 2,9, 8,0,
11,4, 31,7 va 39,5% (bang 1).

Hinh 6. Sw phat trién cta ndm P. zingiberis gay bénh dém la &
glrng trau sau 12 ngay nudi cay trén méi trwong PDA cé bé sung
nano bhac.
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Bang 1. Anh hwéng clia dung dich nano bac dén sw phat trién
cta nam F. oxysporum va nam P. zingiberis trén méi trwéng PDA.

Nﬁng do Puong kinh tan ném (cm) Hoat tinh khang ném (%)
STT dung dich
nanoAg  FEoxysporum P zingiberis E oxysporum P, zingiberis
(ppm) (ngay thir 7) (ngay thir 12)  (ngay thir 7) (ngay thir 12)
1 20 8,0£0,0 7,3£0,1* 0 29
2 30 7,5%0,1 6,910,04** 6,2 8,0
3 40 6,910,1 6,7£0,1** 13,5 114
4 50 4,310,1%* 5,240,1%* 46,1 31,7
5 60 4,140,1%* 4,640,1%* 48,5 39,5
6 Déi chimg ~ 8,0+0,0 7,5£0,1

* va **: sy khéc biét so véi ddi chirng & mirc y nghia 5% (p<0,05) va 1%
(p=0,01).

Kha nang vc ché ciia dung dich nano bac doi voi sw phat
trién cua nam Colletotrichum spp. gdy bénh trén cdy ot:

Danh gia hiéu luc phong trir cua dung dich nano bac ddi
v6indm Colletotrichum spp. gdy bénh than thu 6t duoc thyuc
hién sau 12 ngay trén moi truong PDA.

Két qua danh gia hiéu lyc phong trir nAm Colletotrichum
spp. cua dung dich nano bac sau 12 ngay theo doi dugc trinh
bay & bang 2. Cac nong do thir nghiém cua dung dich nano
bac 20, 30 va 40 ppm déu cho thay kha ning trc ché su phat
trién ctia ndm Colletotrichum spp. trén 50% (bang 2).

Bang 2. Anh hwéng clia dung dich nano bac dén sy phat trién
cta nadm Colletotrichum spp. trén méi trwdng PDA (ngay thiy 12).

(A) (B)

Hinh 7. Sw phat trién ctia nam H. teres gay bénh théi ré trén lia
mi, lta mach sau 10 ngay nuéi cay trén méi trwong PDA c6 bd
sung nano bac. (A) Boi chieng; (B) Ag 50 ppm; (C) Ag 100 ppm.

Nano bac cac ndng d6 50 va 100 ppm c6 hoat tinh khang
nam d6i v6i nim Alternaria spp. 1an luot 13 27,8 va 33,3%.
Dbi v6i ndm H. teres dung dich nano bac cho thdy hiéu qua
khang ndm & tat ca cac nong do thi nghiém (25, 50 va 100
ppm) lan luot 13 40, 53,3 va 53,3% (bang 3).

Bang 3. Anh hwéng ciia dung dich nano bac dén sw phat trién
cua nam Alternaria spp. va H. teres trén moi trwong PDA (ngay

Nong dd dung dich Duong kinh tan Hoat tinh Khéng .

S nano Ag (ppm) nam (cm) nam (%) thi 10).

1 20 4,03%* 52,6 Néng df Puong kinh tin nim (cm)  Hoat tinh khéng nim (%)
STT dung dich

2 30 3,71%* 56,4 nano Ag Alternaria Alternaria

o) S H. teres S H. teres
3 40 345%% 59.4 L L L
i 1 25 4,00+0,13 2,2540,10%* - 40

4 Déi chimg 8,5 =

2 50 3,2540,16%*  1,7540,11** 278 533
**: s khac biét so voi dbi chiing & mirc y nghia 1% (p<0,01). 3 100 3.0040.16%*  1.75£0.10%* 333 53.3
Kha ndng e ché cia dung dich nano bac dén sw phat 4 Déichimg  4,50:0,13  3,7540,15 - -

trién cua nam Alternaria spp. va H. teres gay bénh trén cay
lia mi, lia mach:

Hoat tinh khang ndm cua dung dich nano bac dbi véi
nam Alternaria spp. giy bénh dém 1a va nim H. teres giy
bénh thdi ré trén cay lia mi, lua mach dugc thuc hién tai
Phong Sinh 1y bénh hoc va kha nang chéng chiu bénh thyc
vat - Vién Thuc nghiém Thyc vat V.F. Kuprevich, Vién Han
]am Khoa hoc Qudc gia Belarus.

Su phat trién cia ndm H. teres gy bénh théi r& trén lta
mi, [la mach sau 10 ngay nudi cay trén mdi truong PDA cé
bd sung nano bac duoc thé hién ¢ hinh 7.
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**: sy khac biét so v&i ddi ching & murc y nghiia 1% (p<0,01).

Keét luan

Bing phuong phép phén 1ap va nudi ciy nam bénh trong
phong thi nghiém da xac dinh dugc cac bénh trén cay gung
nhu héo vang, théi cii - do ndm F oxysporum, dém 14 - P
zingerberis; bénh than thu trén cdy &t - Colletotrichum spp.;
cac bénh trén cay lua mi, lta mach nhu ddm 14 - Alternaria
spp., thbi 1& - H. teres.

Nano bac ¢ cac nong do khac nhau, d6i véi cac loai nam
khac nhau cho kha nang tc ché sy phat trién ctia nam bénh



& cac muc do khac nhau. Nano bac ndng do 20 ppm da
cho thiy hoat tinh khang ném d6i voi ndm P, zingerberis,
dat 2,9%, trong khi d6 & nong d6 nay khong c6 hi¢u luc
{rc ché su phat trlen cia nam F. oxysporum. Di v6i nAm
P, zingerberis & ndong d6 60 ppm, nano bac trc ché 39,5%
so v6i ddi chimg, con déi v6i ndm F oxysporum, hoat tinh
khang ndm cua nano bac & ndng do nay 1a 48,5%. Nano
bac nong do 40 ppm wc ché 59,4% sy phat trién clia nam
Colletotrichum spp. Nano bac (")r ndng d6 50 va 100 ppm uc
ché 53,3% su phat trién ctia nam H. teres. Nano bac nong
dd 50 ppm chi uc che duoc 27,8% su phat trién ciia nim
Alternaria spp. va & ndong do 100 ppm trc ché duge 33,3%
su phat trién cia ndm nay trén moi truong PDA.

Dung dich nano bac c6 thé 1a bién phap thay thé viéc
sir dung thudc diét ndm truyén théng day hia hen duoc su
dung hiéu qua dé phong va diéu tri cac bénh do ndm géy ra
trén doi tuong cdy tréng. Do vay, can c6 nhitng nghién ctru
trién khai ¢ dleu kién ngoai dong ruong, cling nhu nhung
nghién ctru vé anh hudng ciia nano bac dén cau triic té bao,
chire nang di truyén cua cdy, nhim danh gia chinh xac hon
nita hi€u qua su dung dung dich nano bac v6i vai tro la san
pham phong va diéu tri bénh cho cdy trong.

LO1 CAM ON

Nghién cuu duoc tai trg bdi cac dé tai ma sb
QTBY02.02/19-20 cua Vién Han 1am Khoa hoc va Cong
nghé Viét Nam va BRFFR (Ne BI9VA-001) cua Vién Han
1am Khoa hoc Quéc gia Belarus, va dé tai UDNGDP.03/19-20
cua Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam. Céc
tac gia Xin tran trong cam on.
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