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Research on the inhibitive ability ~ Aspegillus niger causing collar rot
disease in groundnut of some nano preparations
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Abstract

Collar rot is a devastating disease caused by the soil-borne pathogen Aspergillus niger, which significantly
impacts groundnut production worldwide. The long-term persistence of this fungus in the soil can diminish the
effectiveness of synthetic fungicides. In this study, a compound made of Chitosan oligosaccharide 1000 ppm
(COS 1000 ppm) combined with Silver nanoparticles 50 ppm (AgNPs 50 ppm) and Copper ions 500 ppm (Cu2+
500 ppm) was tested for its antifungal activity against A. niger. The results showed that concentrations of the
AgNPs, cu®'/cos nanoparticles compound ranging from 1 to 5% effectively inhibited the growth of A. niger in in-
vitro conditions, achieving complete inhibition (100%). Additionally, in net-house conditions, applying the AgNPs,
cu®*/cos nanoparticles at a concentration of 1% either one time (one day before inoculation) or two times (one
day before and one day after inoculation) reduced the disease rate from 100% to between 0% and 4.44%
compared to the control group. Therefore, AgNPs, cu®'/cos nanoparticles appear to be a promising high-tech,
safe, and effective solution for preventing collar rot disease in groundnut caused by the fungus A. niger.
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°©7 971 A Riengt¥L 4X§QJamarihphO +XA GLEQ Wt

L ¥ FArachis hypogaea), con ynt F J N Lj#X rxQJ OX¥F IGX\PWFUNKRSQJ KD P

phYQJa ®YWAIGROF Y+W WKXYF t»% K o YBL T%(%%m%;m@himfcgg%;mp . Q.
JDEDFHDKF WxQJ Wi 1DP 00 yAT 3@ K '

Au, Chau Phi va Chau A (Arya et al., 2016; Le XA 7UQJ &eF e/(RI24pJ N

et al, 2018). L¥Fa@ YW OR¥L Fki 00\ (B¢kOTREQIE! WLt RO e o
tr N Q JérWdan thA JLRLEYYTF VA Gé§i Y

; . . QJ r@Aspergillus spp, Sclerotium rolfsii, ...
ryQai dmthiF Q FK Q @X&F YSK-PZ . A ~
(Lora et al., 2019). ching gay thi EW K¥L YA Q aJchAV® W k\O

) a - . FR ¥ JXEMEPY FKt WLAWNYYF W
BEQK tawhO@ yH GND FrrQK yGrov gl 93 EE‘QK 0IX\ KLOBLFKR
xu@W OBARoW thA JLEL oYW OR¥WS #ig aRy FEC FI74 SLTELTKE,
bEQK FK-QJ KYWHRK ri V3W yOP 00 b ot ©Q 'EQ
AT . A = FOF YHQ O¥F Apagil@sormger
thOlnhvaqu8 EEQK Fk\ FRQngwWax\A. hV\{amYW WURQJ E DAWBIEQBKKIR U E

bEQK GR-YA § Q) KmMKQJeWIBF YyAQ Q % -
su©W Fk\ WUxQet al; 2Q@IB;OLE et al., ~ AW Fkl UOW 3§ 6oUadti¥QQAMILN Q J

2018). T¥L 9LEW 1DP WURQJ vo iR SEREWOZ0 28 NEE 90 oh 1ol
cong nghiES QJ3Q K¥@ y@EFFWU xQ J vgl X e = Y y

Y] ygF FRIAPUxQJ 0O\ GuX TXDf Lé% %§XR)VV\\/’UK>§$‘2LEF VV’C% o W
hOW YA GLEQ WtFK VEQ RX@&W. QO W y WKGCP
MY X Vet @1, 2023). THEX FKiQJ

kh-X yyQJ JySacd®m@QJy JLi WUIT [X - X, X 2 .
nong s§Q FED FEFQ1 P % Q« I’E(eD EERIK @P Qkéh thad va

i OMFF ¥y = e k\ EJ QKLEB REFQKKFRYW QJYW
e b 100 Smse T RREGHFL e ok (2P Eegk 9na:
' " nhiEP EEQK Fy ELCX aWBEQuaytiOLP
. 5 _ roD a¥6thC @Kh©\ QKLAXAEh©Q am
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3. 7UaQJ ¥L KNF 1{QJ OkP ¥L KNF + uyen et al., 2024)
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ThuOF GLEW QOP Kyt KNF {GEQJIVIEF Vi GKAW K¢S &YW VO ORY¥
rYQBE YC NLCP VRIW WiF QKkQ JienoBBQKKRYW WtQK yOL NKiQdy P¥QK
héorE JOF POFeybﬁ@W\FU 7X\e|Q\KEF chOQJ EEQt@yFtrkXR)J y»F QK XpR UE
sfi qgthuOF GLEW QOP KyD KNF FyOFY P OFo $SByBa G 8L SKiS QKuP JL §|
ho»F & tinh sA §QKAIQJEWCOF YyAQ FDRW V3 SKé k& héa dhOW yYF aK¥L Y
sinhv+W WUR Qh (OkighQ RQ16). VIEF VAKMQJ YyAQ QAQ Q{QJ aKABSYDQJIWR
déQJ UYaQHuOF GLE\'&V QOP KyD KNHanRhE)Q3 YRL REQ IV U
ranh6QJ OR QJ¥L YA VIiF NKOHREFYQJ §yxQJ,Y, ¢ .
sinh thai (Rao va Nnaji, 2017). +kQ ¢® YLEF Vi $107+ 5483 10+ c18e
déQJ WKXOF GLEW QOPa&ghabtrilCNOF FEIQV £ O L E&6 o XK L
va hinh thanh tinh tr¥QJ NKlQJ WKXOF GLEQW P -
gdy bEQK WKGF Y+W 'R Vyy QKLA)rglgé) E%% 46%?8?5
|n©P JcF 7U FKIF < WA 7KA JLBL ophongtlngh|EP F{QJ QJKE HQJ\PH
o¥lal@®achOoW QJX\ KLyDRY PR¥L
nhi AXuDF J@btoanth A JL R ket alL2016) pmte'” V'EQ &{QJ QJKE VLQK KNF  ¥L

Ngay nay, vBL V& WLAQ EY _\_NUR R©U“"“E?F£S';'<Q¥?_+IS W'YF
nano, mYW YOQ® ORQ Y+W OLEX Q i SELFY My F¥ LY HQKA

Q OmsPegl®P
PR UE JOF POF

hEQ YRL FiF WtQK Fm@avwn"m@w SKkQ Wn@ma'Kq“y”F -RF& Y

iQJ GEQJIFX KL @AKLX 6KDUPD H

2009). V+W OLEX QDAR WEFOQXY nt F ac lo¥L QBQ'&% yg‘FKFRXDQiNFffxia

sfi GéQJ WURQJ O-QK YGF Q{QJ Q*SEEP '%’I%?»% E‘f'l?ﬁ’\g% WUROY WKL O

tong viEF TX§Q Oé EEQK K¥L Fk\ W £ A*

céo khoa hNFavypuQJ ViQJ IFrKIA F{QJ E . . . Lo
LD DKIWi WKiQJ Ac

trong I-QK Y&Fc@tho\ Vo WLAQ EY Fe t¥L®rC]5§gthi nglhiEPllcg{QJ QJKVE

nghE QDQR WURQJ E§Ra¥1ﬁQk®&VGE@§? v SURw L kD a0 11

bEQK 3 @U4dlV2015). Chitosan va COS la Wi F ¥JL KNE +XA

mYW SRO\PHU VLQK KRR ivfrorlEnN

glucosamin va N-acetylglucosamin lién KAW YRL 3KmkQJ SKiS QIXLrQ F

nhau qua c « X Q GlL4-glucosite. Chitosan va

COS co kn§ Q QJ NKiQJ FiF OR¥L YIZWRELH CrX R WEo P QKL V8

virus, n©OP EEQ@KtW$B Y +akhBng gay 0 y

niEP P{LMU GR Y+\ FKLWRVDQ

P $ QLJHU
trong ViEF V8Q [XOW FiF OR%la{ éfr\/gqls@(yn@ WLWMUR@JSQSWUL

F{QJ WKiF WURQJ yjy ¥W{QJ W
qu8 V¥FK EX&.QR006).BEnc¥QK yy F G6QJ QDQR on

vV, F{QJ
nghienciX FKR WK®\ K¥W QDQR EQ‘#m Q\%% YﬁlgLLd‘EIF SR¥L ODQR & FIF

soat cac loai Colletotrichum trong O QJ QJK JB
vabEQK WKiG WIK\rWLVg\’/UR@Jy UX\l{-‘S nhau (1, 3,5%). MUL F{QJ WRFFEY{ WUt
F O¥L 0O«Q

(Lamsal et al., 2011).
B§QJ &iF F{QJ WKiF WKt QJKLEP

congthiF ChA SK-P VA GéQJ NxQJ yY
CT1 Khéngsfi GéQJ QDQR yOL FKiQJ -
CT2 COS (1000 ppm) 1
CT3 COS (1000 ppm) 3
CT4 COS (1000 ppm) 5
CT5 COS (1000 ppm) + AgNPs (50 ppm) 1
CT6 COS (1000 ppm) + AgNPs (50 ppm) 3
CT7 COS (1000 ppm) + AgNPs (50 ppm) 5
CT8 COS (1000 ppm) + AgNPs (50 ppm)/Cu2+ (500 ppm) 1
CT9 COS (1000 ppm) + AgNPs (50 ppm)/Cu2+ (500 ppm) 3
CT10 COS (1000 ppm) + AgNPs (50 ppm)/Cu2+ (500 ppm) 5
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0O{L WQt 3'$ Fy EU VXQJ GXQJ Giengt P QRwunchA SK-P QDQRaa QJ
VRL FiF QxQJ %¥%%. Cackhoanh gi©\ ONdaunhiEP EEQK
Fy vaQJ NtQK EpQJm@FKmX kP WURQHMgthiF 3KXQ FKA SK-P Q@PQR 4
dungdiFKacBEfAi QP niger WURQJ SK~-WEBmM QKLEP EFMQay dunhiEP EEQK
cCO\ PR WUXQJ-Wa® (@=9cm) chiD P{L VIiEF yiQK JLi KLEogTK® QIKEEQK
WE@Huic©\ WURQJ VLAX NLEQ QHhédTW Q¥F WURQJ jjLAR NFIEHOQFBK SK-F
ThaL JLDQ VKR R&A®J NtQK WA Q AQRAR,CU/COS & QxQJ VY ng Fy WhaAlQ
niger sau 5va 7 ngay nudic©\ .K§ Q QJ iFties ACVN 13268- ymF % Daph kheo
nNOP FéD QDR [JF yiIQK WKHR FRQAW KK VO -BKHON ngay 08/6/2021
Abbott (1925) céD %Y .KRD®NgnghE
HLUC (%) = ((D-d)/D) x 100 Cay |[¥F a JLDL $mR¥@ F{QJ WKiF yOI
7URQJ yy ' PPa®@Jj MIQK NKXcDIQJ SKXQ P/ KXh&QASKOP FKtX
NOP MQUP{L a&QUn8'$ NK{QJ EU VX@BLQPDQR yY °bdoth P/ SKXW yAX
JOL FKiQJ y8QQ NtQK NKX-Qéo¥maQbw WOF FKVOW [XQJ TXD#HKICIOF Y
P{L WQh 3'$ Fy EU VXQJ QDQR achiAXQRQN y&iF F{QJ WKIiF NKSR QJK

khac nhau. tho F KLE@QQMW WK F{QIJFWKOL FKiQJ O
222. Th.. QJKL_P NK; Q QJ +F phuniuy QQ&hto ti QOP Wen\kiakui L
WUR@X NL _jQO€IK cong thiF yOL FKiQJ F{QJ WKIiF NKE§R

SA GéQJ FKA SK-P $CDBVALxQIMF SKXQ P/ FKA SK-PEDB3Y &X
A4 yC WLAS WEF JiQK JLi NK§XROIYF FKER PUL FKER W yénX O
bEQK KpR UE JOF POF yHQ K¥L Godr bYURQA FKERW LUKQJ TXDQK JOF
laynhiEP QKKkQ W¥R tiQJ WKAaL YyLCP FéD FirkRIQJI WKiF W

Chu-Q EI Fk\ O¥F WKt QJKLEP -EWwreWhepwodi QK v,
ynoF [i O8 YBL Y{L WUYQ yAXYYRL IFKKQKK¥YN OE EEQK 7/%a 2l ¥L
VLQK SKkQ 13. VDXc@y ¥F&W @fgeymausaukhixfi Ot QDQR
nhau (5kg) vao cidc ch+X QK&D Fy NtFK GngithiF WtQK 7/%(TUQJ VO Fk\ EI
35x30x30cm. MUL FKMXFYJLHR K¥w GPERKeT®QJ VO Fk\ yLAX WUD 71
ch+X ncF y»>W W Roed @ AX NLEQ Y223.X.. O& Vi OL_X
yne F ¥ LmOQJnB F QK QKD X SO OLEX WKtr‘r@Bk{EECE’IeyW«LQ PAP

NOPA. niger ngF QX{L F®@\PWWAaQU S Excel va kiCP yiQK WE&ANQVANpQJ
3'$ WURQJ QIWWRIE 7KXoH QoPPh«Q PAP 6WDWLVWL]
buQJ FiFKR P/BEMFOW-@J WRDY 3 KA7 48! 1*|£I,\IC|8 ATH |2 /8°1
petri chiD QJXxQ QOP yDQJ SKiwW WULQQ W K oo\
bao tA QOR cfio quavsL ONF omg Y{3WKh8 Q QJ iF FIR&QY NtQK WEQ QO
nhuP OR¥L EO VcL QOP [iF yiQk PPagilygigso w8 §hF OR¥L QDQR NKiF
bu><QJ JAP KxQAaWkX FKIQK P+xW VQAWWX§WQJyNtQK WA, Qiger @&y
1,6x10°baotid P/ +X\AQ@s&ikhichu-Q ElhgQK KpR UE JOF POR JHD @¥DJO¥¥
[RQJ ¢ &nkao 1% Tween 80 theo th C W t Fno khéc nhau (b § Q J).

WBR NKL VA GéQJ yC Ok\ QKLEP EERKn@K4R c@HRP yéng kinh t § Q1 @n

CongthiF WKt QJKLEP 7HKt R EOL MPlhfger d DR Vg ti AQ PP WURQJ ¥y
hoantoanng X @KLBL  F{QJ WKIF  OyRm@rith Q¥ hh@la dcong thi F Pching,
mUL O»SmF¥WROF &L3oQ+WUPUL FK+@kg kinh nhOnh® at@c §cac nxQJ Wch A
gieco5h¥W O¥F WOW Mg F i WKWH RghlnQ KAgNPs,Cu>'/COS  va cbéng thic
Ol JLDL -y RXEau gieo 20 ngay) b3W y« ¥gNPs/COS nxQJ ¥8 va 5%. T @c §cac nng
thoF KLEQ WKt QJKLEP FiF F{QJ WiKh&nd trdhg thi nghi BP AX Fy mkinht§Q

Cong thiF .K{QJ SKXQ FKA SKr@h fBDRRQ F{QUFWKchiQJ 7URQJ Vyy

OL FKiQJ i AgNPs,Cu*'/COS Fy Vamg kinh t§ n@n th @

Cc‘)ngthl'F' 3}§XQ FKMAaBKaP Q@Y KkQ FiF F{i@toWM amic sai khac coy
WEBRH QKLEP EEQK ngh-D @okké.
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P

B§QJ maQJ NtQK WSQ QOP KpR UE JOF POF yHQ & FiF QxQJ yY C
sau5va 7ngay nuéic ©\WUrQ P{&QwW Br$
maQJ NtQK W§Q QOP P
ChA SK-P QDQR NxQJ yY 5 NSCN 7 NSCN
OL FKiQJ - 49,3% 80,0%
1 28,1° 41,9°
cos 3 18,9° 35,2°
5 13,4° 16,5°
1 1,4° 2,2°
AgNPs/COS 3 0,0 0,0
5 0,0 0,0
1 0,0 0,0
AgNPs,Cu**/COS 3 0,0 0,0
5 0,0 0,0
LSDo.05 - 4,83 6,02

Ghicht: Trongcung 1 cqW D E F«EL[X WKc PeF yqg VDL NKiF JLtiD FiF F{QJ

0,05. NSCN: Ngay sauc=\ Q=P

a7ngaysauc@nCP yang kinht8Q@n
GDRAgti ¥k 80,0 mm, cac cong thic co
sBkhac nhau Amic coy ngh-D @wkké. Trong
yy F{QJFW@chi QJ Fy &grkinh t & n@n
cao nh@ Trong t@® c §cac cong thic sfidég

nano, nxQJ WFjQJ W Qéng kimh t§ n@n
cang nh O Trong cac lo¥ nano thi nghi En,
AgNPs,Cu*'/COS FKR kinh t§ n@n th @
nh@ at®c §cac n xQ J ¥thi nghi n, ti AS #h 1a
AgNPs/COS, va cu Ocung la COS.

Hinh 1. | QK EmcécacnxQJ WehAph-P &26 Aysophattri @ cét§ nen A Niger
sau7ngay nubic@ $ Oching; B. NxQJ ¥1%; C. N xQ J ¥B8%; D. N xQ J Xb%)

Hinh 2.
sau7ngay nudic@ $ @ching; B.NxQJ %1 %; C. N xQJ %¥8%; D. N xQ J ¥6%)

QK BmcéacacnxQJ ¥chAph-P $J13V &2& sphattri @ cé&t§ n@n A niger
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Hinh 3. ! QK g c & cac n xQ J Ych Aph -m AgNPs,Cu®*/COS y/A s dphattri @ cé@t§ n@n
A. niger sau 7 ngay nudic© $ @ching; B. N xQJ ¥1%; C. N xQ J %8%; D. N xQ J ¥5%)

32.HIEX O8F iF FKA FéD FiF QDHRRrFAQOGOPOF yHQ m%2Q@JFi¥ QDQR

gayb EQK KpR UE JOF POF yHQ
HIEX O8F iF FKA rperPgay bénh

ymoF [iF yiQK RDIaQJ NtQK WEQ Q¢
(b§QJ

B§QJ HIEX O8F iF FKA FéD FiF QDQRnigé Lsay B \a D&y
nudic ©\ WU P{L WQn3'$

ChA SK-P QDOR NxOJ Y HIEX O6F iF FKA
5 NSCN 7 NSCN
1 43,00 47,63
cos 3 61,66° 56,00°
5 72,82° 79,38°
1 97,16% 97,25%
AgNPs/COS 3 100% 100%
5 100% 100%
1 100% 100%
AgNPs,Cu?*/COS 3 100% 100%
5 100% 100%
LSDo,0s 4,56 4,91

Hil 16c 4 7 ngay sau c@ n@n cho th@
AgNPs,Cu*'/COS y¥ cao nh@v (3§ hik | 6F ¥
100% &t @c §cac n xQ J ¥thi nghi En. TiAS R
la AQNPS/COS an xQJ %8 va 5% cho hi i | &
FDR W mkQ JJAGNR&QuI'/COS. Riéng n >ng
yY 1% cho hifi 16c ic chAn@P $ kha cao
97,25%. Nano chitosan c6 hiki | 6c d DR Yjg ti
47,63- 79,38%, nxQJ WFjQJ W @l dKlic
chAFjQJ W QJ¥C¥#qg nh @ an xQ J ¥6%.

1 Km %Y AgNPs,Cu®"/COS c6 kh§ Q Qdc
ch As & phat tri QQ yang kinh t § n@n A. niger,
kh§Q QicchAnayt®nh® & P {L \&hg PDA

34

c6 bUsung 1, 3 va 5% AgNPs,Cu**/COS (Hinh

3). NniAX QéhkcliX WRF y k& ghoth©\ Vo
kAW K¢S FKLWRVDQ ROLJRVDFFKDL
nano cho hEX O86F FDR WURQJ iF FKA
gay bEQK Fk\ VChitead kAW K¢S YRL QD¢
b¥F FKR NK§ Q QJ NKiQRus#IfiR QOP
oxysporum trong nghién c i Xin vitro (Krishnaraj

et al., 1DQRQUEMNAQ ROLJIJRFKLWF
c6 tac déQJ NKiQJ Pgrieuraria oryzae roW
mM¥QK PA 1JX\EQ 7KI 7KMNguyKe\ Y
Thanh H § L2017). Gajbhiye et al., 2009 nghién

ciX FiF KLEX iQJ NAW K¢S FabD 10X
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nano b¥F FKR KR¥W WtQK PhoKaQJ Q&M qu §phong ch (g b Bh héo r E
glomerata, Phoma  herbarum, Fusarium g@& mOF yHQ¥ K¢ cé& AgNPs,Cu?/COS
semitectum, Trichoderma sp. va Candida WURQUKyYEQ QKjROm

albicans bpQJ NGO WKXzW y-D NKXAF£<31V\{_|QO Olh__(

nghién ciX FKRywK@eQJ QD QIR¥F xRy KAW TX§ NK§R Vi Workg bEXQ K XS S KU E

Alternaria alternate va Botrytis cinerea phan I+ S hnh4 KAW TX§ WKt QIKLEP FKR WKO\
ti Fk\ NKRD&tr# @#u ¥ay. Theotacgi§ FiF

2+
h¥W QDQR VA Jk\ UD FiF ELAQ yUthé/LQQ%J Ky IﬁAgﬁ\leBu /COS A X

KAYQ
KricE\P VEE QK WR
sinhv+W EDR JxP WKD\ @lhi FOXQWU
OL FK| J WK{@& BX@KWU O
céD dgtA 3 (Sahar M. Ouda, 2014). y Q { @

B&8QJ 70 OE EEQK KpR UE JOF POF YyHQ K¥L O¥F FéD FiF F{QJ

W UR QUXYN L EQOBK
ST | congthiF Tu OE EEQK KpR UE JOF POF yHIQ K¥L
5 NSP 7NSP 14 NSP 21 NSP
1 &7 3KX®R@W y F 53,33 86,67° 100° 100°
2 | CT2 (Phun nano &1 NTN) 0,00° 4,44° 4,44° 4,44°
3 | CT3 (Phun nano &1 NSN) 0,00° 11,11° 20,00° 20,00°
4 | CT4 (Phun nano 41 NTN va 1 NSN) 0,00° 0,00° 0,00° 0,00°

*KL FK~ 171 1sH\QKU]P E_QK atslnhH PP E __QNSP: Ngay sau phun)

a WKaL yLCP 163 &{QJ WKIiF §62 BEK#&EYYWU OE EEQK KpR UE JO
(khong xi O& QDQR Fy WU OE EEQKELy¥™W FDRFQKO®J WKiF SKXQ FK;/
Yj FDR KkQ FiF iF{QWU OMK QDQR AgRR$CU/COS JcOhiEX TX§ WOWNYWURQJ
sai khac c6 y ngh-D WK @ @acNong thiF tri EEQK KpR UE O¥F KLE® OBFJINpR
xAi O& QDQR & FiF WKAL ykhoriy NYDX GKDXXQ 7URQJIiIFYySKPQY MKKA SK-F
c6 sd VDL NKiF Fy & QJK-I|VEXOGNPS)KCU/COS 1 1«Q nWKE QKLEP EEQK
FKmDOW KLEQ EEQK ngay) va 2 1 « Q nWaXau nhi EP E E Qigay)

a WKAaL VYLNSP, cac cong thiF [Ai O& hiEX TX®n$tKi EEQK KpR UE JOF POF
AgNPs,Cu”/COS c6 t OF EEQKKQKE[®MmMKkQJ ymkQJ FKDRDHE PKOW
thiF yOL FKiQJ & PiF VDL NKiF Fy eMYM -@IWIXOFRXKIR WKO\ Vi GéQJ FKA
ke. TuU OE EEQK & FiF F{QAa GVXdF &3no ¥¥F Fy NK§& Q QJ NLCP VRiW KLE
[X KBIQJ WclQtP acotu OE EEQK GDREIYQIKGD YyHQ WKkQ Mhéna QOP
trong kho 8QJ — 11,11%. Riéng cbng thiF cucurbitacearum gay ra trong kho 8§ QJ W-386%
CTAbEQK Y @ IFHXW KIEk ac\ohl: X W KGhu Trung Kienva NguyEQ 7KT /DQ $QK
nghiEP WU OE EEQK y¥W HIEX iQJ NtFK NKiQJ EEQK y¥R {Q F

a4 WKAL yLCP 163 7URQJ yyn®pPQByriukii& grisea céD FKLWRAVDQ
phun nano chitosan 2t OE EEQK Y Q &4 RGRI{ORVDFRDWRIHFJE yoeD WKEF KLEC
thiF yOL FKiQU O EEQK y¥W va gang®B 5R G U tei Xl ]2007). Theo kAW
bEQK & F{QJ WKIiF &7 NKMnQUA WquEhghinkciX Fé&D 3UD Sebal.G2067), khi
cong thiF &7 WLAS W& Fl VW B JE ¥ QKphyir¥ Wa 1a dung dTFK FKLWARGVERQ Wu OE
20,0%. & WKaL yLCP 163 Wu OB EFK K KA Wi R K D BusarbiiR sQaiRyay ra
congthiF NK{QJ Fy V& WKD\ yUL VRWURQ EKagh. yLCP
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Hinh 5. Thinghi EP WKfA QJKLEP EgNﬁs,SLKVGOSphOngchOQJnEEéO(E JOF
mOF yHQ K¥L OYFORU RQ BAQKE:,CU*/COS QJj\ WEBMKLEP EEQK
% OL FKiQJ &AgRROQ°'/COS a2thal yLCP

4. K AT LU °N 2. Chu Trung Kién va Nguy EQThiLan Anh,

Trong ba lo¥L QDQR WK QJKLEP(2021) Nghién ciXsfidéQdano b ¥ Fphong tri

AgNPs, Cu™/COS co iEX OBF {F FKA Wi Suil?rtﬁgci;r:QOaD ?/airgnhig SIO Ig(;’;nihc')rmgas
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