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ABSTRACT

This study is aimed at synthesizing five Wells-Dawson polyoxometalates
(WD-POMS) including OC-KGP2W18052']4H20 and ﬂ-KePlegosz']9Hzo
(P2W1g), Kio[o-P2W17061/-20H,0 (P2W17), 0o~
K8P2W17051(C0([[) HzO)I 6H20 (COWD 1:1), o-
KeP2W17061(Ni(1l)-H>0)-17H>0 (NiWD 1:1) and Ol2-
KeP2W17061(Cu(ll)-H,0)-16H,O (CuWD 1:1) to investigate their
antifungal activity toward three strains of fungi Fusarium oxysporum,
Pyricularia oryzae and Colletotrichum species and the antibacterial
activity toward two strains of bacteria Aeromonas hydrophila and Vibrio
parahaemolyticus. Among these WD-POMs, P,W1g exhibited the highest
antifungal activity toward all studied strains of fungi. The minimum
inhibitory concentrations (MIC) of P,W,g toward F. oxysporum, P. oryzae
and Colletotrichum sp. were 1.0 mM, 3.0 mM and 1.5 mM, respectively.
The study also proved that among these WD-POMSs, P,Wig showed the
best antibacterial activity with MIC = 0.375 mM toward both A.
hydrophila and V. parahaemolyticus.

TOM TAT

Nghién civu nay diroc thuc hién nham muc dich diéu ché 5 hop chat Wells-
Dawson polyoxometalate (WD-POM) bao gom a-KsP2WisOgy+14H20 va
S-KeP2W1g062' 1 9H,O  (PoWag), Kio[oo-P2W17061/-20H-0  (P2Wa7), 0-
K8P2W17061(C0(H) 'HzO)'] 6Hzo (COWD 1:1), o~
K8P2W17061W1(H) HzO) 1 7H20 Wl WD 1: ]) vd o2-
KeP2W17061(Cu(1l)-H20)-16H,0 (CuWD 1:1) dé khao sat hogt tinh khang
ndm doi véi 3 loai nam Fusarium oxysporum, Pyrlcularla oryzae va
Colletotrichum species va hoat tinh khang khudn doi véi 2 lodi vi khudn
Aeromonas hydrophila va Vibrio parahaemolyticus cia ching. Trong sé
cac WD-POM duroc khao sdt, P,Wig thé hién hogt tinh khang nam tot nhat
doi Véi ca 3 loai nam nay. Nong dé e ché téi thieu (MIC) ciia PoWig doi
véi F. oxysporum, P. oryzae va Colletotrichum sp. lan leot la 1,0 mM, 3,0
mM va 1,5 mM. Két qua nghién cizu con cho thay PoWig thé hién hogt tinh
khang khudn tot nhdt doi véi ca 2 loai khudan A. hydrophila va V.
parahaemolyticus vaoi MIC = 0,375 mM.
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1. GIOI THIEU

Bénh héo vang trén céy trong gay ra boi nim
Fusarium oxysporum anh huong rat lon dén nang
sut thu hoach. Loai nam nay ciing ¢6 kha nang san
sinh mycotoxins, lam anh hudng dén chat lugng hat
ngii céc luu trir. Bénh than thu gdy ra boi nam
Colletotrichum species ciing 1am anh hudng dén su
phat trién cua qua va lam hu hai qua trong qua trinh
luu trir (Freeman et al., 1998). Pyricularia oryzae
la loai nam gay bénh dao oOn trén lha dugc trong o
cac vung khi hau nhiét doi, lam giam dang ké ning
suit lua va c6 thé lay lan trén dién rong (Phametal.,
2019). Ngoai cac bénh gy ra do nam trén cac IOaI
cay trong c4c bénh trén thuy san gay ra boi vi khuan
ciing dan dén thiét hai lon cho ngudi néng dan
(Pachanawan et al., 2008). Vi khuin Aeromonas
hydrophila gay bénh xuat huyét trén ca da tron va
Vibrio parahaemolyticus gay bénh hoai tir gan tuy
cip tinh trén tom. C4c loai bénh nay anh huéng rat
I6n dén nganh thily san ¢ nhidu nuéc nhu Mexico,
Trung Qudc, Malaysia, Viét Nam va Thai Lan
(Praja, 2018; Soto-Rodriguez et al., 2015). Viéc st
dung cac thude khang nam va khang khuan tong hop
dé diéu tri bénh trén ciy trdng va thiy san co thé
gitip nang cao ning suat nhung cac loai thudc nay
anh huong dén sic khoe con ngudi, moi trudong dat
va cac loai sinh vat khac (Sharma et al., 2017).
Ngoai ra, viéc dung cac loai thudc khang nim va
khang khuén tdng hop nay c6 thé dan dén hién tuong
quen thudc, khang thudc. Vi vay, trong nhimg nim
gan day viéc nghién ctru dé tim kiém cac hop chét
¢6 hoat tinh khang ndm va khang khuan it doc hai
rat dugc quan tam.

Gan day, nhidu hop chéat polyoxometalate
(POM) la nhitng hop chét vé co co chira cac nguyén
t5 kim loai chuyén tiép nhu V, Nb, Ta, Mo va W &
trang thai s6 oxy hoa cao ciia ching da duoc tong
hop va khao sat hoat tinh khang ndm va khang khuan
(Bijelic et al., 2018). Hop chat antimony(lll)-
containing polyoxometalate dwoc cong bd co tinh
khang khuan ddi vai ca vi khuan Gram-am va Gram-
duong (Barsukova-Stuckart et al., 2012; Yang et al.,
2015; Yang et al., 2016). Mot s6 polyoxometalate
bao hoa nhu H4[SiW12040] 'IleO,
H4[SiW1204o]~nH20 va Na3[PW12040]'nH20 cling
thé hién hoat tinh khang khuan (Grama et al., 2014).
Gan day nhat, hop chét polyoxometalate-based bac
(I) phenylethynide duoc chung minh la c6 hoat tinh
khang nam va khang khuan (Hu et al., 2017). Trong
nghién ctru nay, mot loat cac chat WD-POM bao
gém Pleg, P2W17, CuwD 121, CowD 1:1, NiwD
1:1 (Hinh 1) d3 dwoc tong hop dé khao st tinh
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khang nim (Colletotrichum sp., F. oxysporum va P.
oryzae) va hoat tinh khang vi khuan (A. hydrophila
va V. parahaemolyticus). Cac hop chit WD-POM
thé hién hoat tinh khang nam Colletotrichum sp.
manh nhit s& dugc dung dé danh gia kha ning
phong/ tri bénh than thu trén qua 6t Capsicum
hustler.

g & &

P>Wisg PoWiq7 Cu/ Co/ NiWD 1:1

Hinh 1. Céc cAu tric cia cac hop chit WD-
POM

Cac nhom WOg duge twong trung bang cac bat
dién mau nau, cac nhém PO, dugc tuong trung bang
cac ti dién mau xanh da troi. Cu'/Co"/Ni" dugc
tugng trung bang hinh cau mau tim, cic nguyén tir
OXy cuia cac phan ti nudc va cac nhom OH dugc
tuong trung bang cac hinh cau mau xanh duong

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong tién nghién ctru

Céc loai nAm Colletotrichum sp., F. oxysporum
va P. oryzae; vi khuan A. hydrophila va V.
parahaemolyticus duoc nudi cdy tai B6 mén Sinh
hoc, Khoa Khoa hoc Tu nhién, Trudng Dai hoc Can
Tho.

Thiét bi: May cong huéng tir hat nhan (Bruker
Avance 400) do tai khoa Hoa, truong Pai hoc KU
Leuven, Bi. Can phan tich, may tron mau Vortex,
may do mat d¢ quang UV - VIS Jasco - V730
(Nhat), ta ciy (Class 1l BSC, Esco, Indonesia), ndi
hap khir tring autoclave (HVE-50, Hirayama, Nhat
Ban), may ly tdm (Mikro 12-24, Hettich, buc),
budng dém hong cau (Marienfeld, Dirc) va cac thiét
bi khac duoc sir dung tai khoa Khoa hoc Tu nhién,
truong Pai hoc Can Tho.

Hoa chit: Na;WO4.2H,0, Cu(NO3)»6H,0,
Co(NOs)2:6H20, Ni(NOs):6H:0 (Sigma Alrich),
H3sPO4, NH4CI, KCI, NaHCOs (Trung quoc) va mot
SO Cac hoa chat Khéc. Cac héa chat duoc sir dung
truc tiép, khong can tinh ché lai.

2.2. Phwong phap nghién ciu

2.2.1. Tong hop cdc hop chdt WD-POM

Téng hop  a-KsP2WisOe2- 14H20
KsP2W18062:19H20 (P2W1s)

va S
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P,Wig duoc diéu ché nhu sau (Ginsberg, 1990):
125 g Na;W0O,4.2H,0 dugc hoa tan trong 250 mL
nuéc, ké dén 105 mL HaPO4 85% dugc thém vao.
Dung dich dugc dun hoan luu trong 4 gid. Sau khi
lam ngudi, 50 g NH.ClI duge thém vao dung dich thu
duoc, khudy trong 10 phat. Thu ldy mudi
ammonium mau vang nhat bang cach loc va rira
bang cach khudy trong dung dich chtra 12,5 g NH4CI
trong 50 ml nudce trong 10 phut va sau dé dugc hoa
tan trong 125 mL nudc 4m (45° C). 20 g KCI dugc
thém vao dung dich di lam ngudi. Thu mudi kali
bang cach loc va sau d6 hoa tan trong 125 mL nudc
néng (80° C). Két tinh hinh kim tring cua
[NaPsW300110]* xuét hién khi 1am lanh dén 15° C
dugc loai bo bang cach loc. Dung dich nuéc loc
dugc xur 1y truc tiép bang 12,5 g KC1 dé thu dugc
hon hop cac dong phén a- va f-P;Wig. Két taa duge
loc lay bang hé thdng loc ap suat kém va dé kho
trong 3 ngay & nhiét do phong. Hon hop céac chét
dong phan a- va P,Wig nay thich hop cho qua
trinh t6ng hop Kio[oz-P2W17061].20H,0.

Tong hep Kio[az-P2W17061]-20H20 (P2W17)

P,Wi7 duge diéu ché dua vao quy trinh cua
Ginsberg (1990) c6 hiéu chinh nhu sau: 20 g - va
[P2W1g duge hoa tan trong 50 mL nude va 5 g
KHCO;s trong 50 mL nudc dugce thém vao trong khi
khudy. Sau 4 gio, két tua tring duoc loc va sau do
duogc hoa tan trong 125 mL nude néng (95° C). Cac
tinh thé gidng nhu tuyét xuat hién khi lam nguoi dén
nhiét d6 phong duoc loc sau 3 gio va dé kho trong 3
ngay ¢ nhiét do phong.

Téng hop az-KsP2W17061(Co(11)-H20)-16H.0
(CoWwD 1:1)

CoWD 1:1 dugc diéu ché nhu sau (Lyon et al.,
1991): 5,1 g a2-K10P2W17061-20H,0 dugc hoa tan
trong 50 mL nudc ¢ 90 °C. Dung dich duoc pha tir
0,336 g Co(NOs),6H,0 trong 4 mL nuéc dugc
thém vao tirng giot va khudy manh thu duoc dung
dich mau d6. Sau 15 phut, 3 g KCI dugc thém vao.
Lam lanh dung dich qua dém trong tii lanh cho dén
khi cac tinh thé mau do hinh thanh. Thu ldy cac tinh
thé mau do nay va két tinh lai 2 1an bang 5 mL nu6c
s0i. Rtra san pham véi nudce da lanh, loc dudi ap suét
thip trong 6 gio dé lam kho san pham.

Téng hop az-KsP2W17061(Ni(11)-H20)-17H.0
(NiWD 1:1)

NiWD 1:1 duoc diéu ché tuong tuy CoWD 1:1
nhung thay 0,336 g Co(NOs3)2-6H,0 trong 4 mL
nudéc trong quy trinh bang 0,345 g Ni(NO3)2-6H,0
trong 4 mL nudc.
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Téng hop az-KsP2Wi17061(Cu(11)-H20)-16H20
(CuWD 1:1)

CuWD 1:1 duoc didu ché twong ty CowD 1:1
nhung thay 0,336 g Co(NOg3),-6H,0 trong 4 mL
nuéc trong quy trinh biang 0,3 g Cu(NO3)2-6H,0
trong 2,5 mL nudc.

2.2.2. Khdo sdt hoat tinh khéng nam cua cdc
hop chdt WD-POM

Chuén bi huyén phi céc loai nAm

Céc loai ndm dugc nudi cdy trén méi truong
potato- glucose agar (PGA) trong 14 ngay & nhiét do
25 °C va thiéu anh sang dé bao tir nAm hinh thanh
nhanh chong. Sau 14 ngay thu hoach bao tir nhu sau:
Liy 10 mL nudc di khir tring thém vao dia nudi,
dung lam kinh hién vi dé quét nhe trén bé mat nam
dé bao tir phan tan vao nudc. Dung gac y té loai bo
sgi ném thu huyén phu bao tir. Xac dinh mat do bao
tr nam trong huyen phu bang phuong phap dém
bang budng dém hdng ciu va diéu chinh mat d6 dén
10% bao ta/mL.

Khio sat hoat tinh khang nim

Hoat tinh khang nam cuaa cac hop chat WD-POM
duogc khao sat bang hai phuong phap gém phuong
phap khuéch tan giéng thach dé phan tich dinh tinh
va phuong phap pha lodng lién tuc hai lan dé xac
dinh nong d6 &c ché tdi thiéu (MIC). Hoat tinh
khang ndm ciia méi WD-POM duoc khao sat ba lan
I3p lai dya vao phuong phap khuéch tan giéng thach
da dugc mo ta boi Sharma va cac cong sy nam 2017
(Sharma et al., 2017) v&i mét vai hiéu chinh. Cac
dia petri thi nghiém dugc chuan bi véi PGA cho ca
3 loai nam F. oxysporum, P. oryzae va
Colletotrichum sp. nhu sau: 20 mL PGA néng dugc
d6 vao mdi dia petri va dé kho. 100 pL bao tir
10%/mL caa mdi loai ndm duoc trai nhe nhang trén
bé mat PGA khé. Dung bo dung cu duc 156 duc 3
giéng (duong kinh 9 mm) trén mdi dia petri PGA
khé. 50 pL dung dich WD-POM 6,0 mM dugc thém
vao mdi giéng. Dia petri voi 3 giéng khong thém
dung dich WD-POM la miu ddi chiung am (NC).
Dia petri vdi 3 giéng thém vao 50 pL thudc trir bénh
thwong mai Score 250EC (hoat chat difenoconazole)
v6i ndng do khuyén cao 250 ppm dugc sir dung dé
lam mau d6i ching duong (PC) ddi voi nam F.
oxysporum va Colletotrichum sp., Fillia 525SC
(hoat chat propiconazole va tricyclazole) 250 ppm
dugc su dung dé lam mau déi chimg dwong dbi véi
nam P. oryzae. Cac dia petri sau d6 dugc phu kin
bang mang polyetylen va i & 28 °C. Pudng kinh ciia
viing ¢ ché ndm (a, mm) duoc do sau 48 gio va kich
thudce cua vang e ché ndm (b, mm) dugc tinh bing
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cong thic: b =a - 9, trong d6 9 1a duong kinh cua
giéng thach, .

Gia tri MIC cua cac WD-POM d6i véi cac loai
nim dwoc xac dinh bang phuong phap pha lodng
lién tuc hai lan theo Sharma et al. (2017). Mbi
truong potato-glucose (PG) chira nong d6 giam dan
(tir 3,0 mM dén 0,1875 mM) cua mdi WD-POM
duoc b sung huyén phu nim 10° bao tir/mL trong
eppendorf 2 ml nhu sau: 240 uL. méi truong PG
duoc thém vao 5 eppendorf 2 ml, 240 uL. WD-POM
6,0 mM dugc thém vao eppendorf dau tién. Sy pha
lodng lién tuc 2 lan duoc thuc hién tir eppendorf dau
tién dén eppendorf thir nam bang cach chuyén 240
uL tir eppendorf nay sang eppendorf ké tiép bang
cach str dung micropipet. Loai b6 240 uL dung dich
da tron trong eppendorf thir nam. Tiép theo, 10 pL
huyén phti bao tir nim (108 bao tir/mL) dugc thém
vao moi eppendorf. Mot day thi nghiém tuong tu
duoc thuc hién twong tu véi day ndng do giam dan
tir 2,0 mM dén 0,125 mM. Eppendorf ddi ching 4m
chtra 10 uL huyén phu bao tir nam (10° bao ti/mL)
va 240 pL méi truong. HON hop trong tit ca cac
eppendorf sau khi dugc tron lan dem 0 & 28°C trong
48 gio. Sy thay doi mau sac tr tim sang hdng 1a dau
hiéu cua sy phat trién caa nam F. Oxysporum trong
khi dung dich tir trong su0t chuyen sang trang duc
la dau hiéu cua su phat trién cuia nim Colletotrichum
sp. va P. oryzae. Nong do thap nhéat ma sy thay doi
mau sic khong xay ra dugc ldy lam gia tri MIC. Tat
ca cac thi nghiém xac dinh gia tri MIC duoc thuc
hién ba lan.

2.2.3. Thar nghiégm kha nang phong/ tri bénh
than thi do nam Colletotrichum sp. gdy
ra trén qua ot

Tir két qua khao sat hoat tinh khang ndm
Colletotrichum sp. cia cac hop chat WD-POM,
P.Wig, P2W17, CUWD 1:1 va CoWD 1:1 duoc khao
sat kha nang phong/tri bénh than thu do nim
Colletotrichum sp. gay ra trén qua 6t. Cac qua ot
duoc tao vét thwong trén bé mit va ¢ trung tim bang
mot bo 10 cay kim tiét trung. Thi nghiém bao gom
10 nghiém thirc va mdi nghiém thirc duoc thuc hién
9 lan lap lai.

Nghiém thirc 1 (D4i ching 4m): 10 pL nudc tist
trang duoc cho vao vét thuong ciia qua 6t, sau d6 u
24 h ¢ 25°C. Sau khi 1, 10 pL dung dich huyén phu
bao tir ndm c6 mat do 10° bao ti/mL duoc thém tiép
vao vét thuong va u tiép 24 h & 25°C. Ké dén 10 uL
nudc tiét trang duoc thém vao vét thuong cua cac
qua ot.

Nghi¢m thirc 2 (i chimg duong): Thyc hign
tuong tu nhu nghiém thirc 1 nhung & budce cudi cang
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thay 10 pL nudc tiét trang bang 10 pL Score véi
nong d6 khuyén cao (250 ppm).

Nghiém thiec 3 (P2Wsg trude va sau): Thuc hién
tuong ty nhu nghiém thirc 1 nhung & bude dau va
budc cudi cung thay 10 pL nudc tiét trang bang 10
pL P,W1g 6,0 mM.

Nghiém thac 4 (P,Was sau): Thuc’ hién tuong
tu nhu nghiém thie 1 nhung ¢ budc cudi cung thay
10 pL nuac tiét trung bang 10 uL P,Wig 6,0 mM.

Nghiém thiaec 5 (P2W17 trude va sau): Thyc hién
tuong tyr nhur nghiém thirc 1 nhung & bude dau va
budc cudi cung thay 10 pL nudc tiét trang bang 10
p.L P,W 17 6,0 mM.

Nghiém thirc 6 (PW17 sau): Thuc hién tuong
tu nhu nghiém thie 1 nhung ¢ budc cudi cung thay
10 uL nuac tiét trang bang 10 pL P,W17 6,0 mM.

Nghiém thac 7 (CuWD 1:1 trudce va sau): Thuc
hién twong tu nhu nghiém thire 1 nhung & bude dau
va budc cudi cung thay 10 pL nudc tiét tring bang
10 pL dung dich CuwD 1:1 6,0 mM.

Nghiém thwc 8 (CuWD 1:1 sau): Thuc hién
tuong tw nhu nghiém thirc 1 nhung & budc cudi cung
thay 10 uL nudc tiét trung bang 10 uL dung dich
CuwnD 1:1 6,0 mM.

Nghiém thiwc 9 (CoWD 1:1 trudc va sau): Thuc
hién tuong tu nhu nghiém thire 1 nhung ¢ bude dau
va budc cudi cung thay 10 pL nuéc tiét tring bang
10 pL dung dich CowD 1:1 6,0 mM.

Nghiém thic 10 (CoWD 1:1 sau): Thuc hién
tuong tu nhu nghiém thirc 1 nhung & budc cudi cung
thay 10 uL nudc tiét trung bang 10 uL dung dich
CoWwD 1:1 6,0 mM.

Tat ca cac nghiém thire duoc tiép tuc u & 25°C
cho dén khi bénh than thu xut hién. Két qua duoc
ghi nhan bang cach do chiéu dai vét bénh, don vi
tinh la mm.

2.2.4. Khao sdt tinh khdng vi khudn cia cdc hop

chat WD-POM

Hoat tinh khang vi khuan cua hop chit WD-
POM ciing dwoc khao sat bang phuong phéap khuéch
tan giéng thach dé phan tich dinh tinh va phuong
phép pha loang lién tuc hai lan dé xac dinh néng do
uc Che t6i thiéu (MIC). Ddi v6i phuong phap khuéch
tan giéng thach, hoat tinh khang vi khuan cua tat ca
cac WD-POM dugc danh gia theo phwong phap dé
nghi bai Kirby-Bauer ¢o hiéu chinh (Bauer et al.,
1966). Nudi cdy qua dém cac ching vi khuin bao
gém A. hydrophila va V. parahaemolyticus trong
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mdi truong Luria-Bertani (LB) va dwoc diéu chinh hydrophila va V. parahaemolyticus. MIC dugc xac
dén ndng do 10° CFU/mL dé cdy véo dia thach LB dinh bing nong d6 thap nhat ma ¢ ndng d6 d6 khong
agar (LB-A) nhu sau: 20 mL LB-A néng duoc do ¢6 su phat trién cua vi khuan. T4t ca cac thi nghiém
vao mdi dia petri va sau d6 dé LB-A kho. 100 pL vi cac dinh gia tri MIC duoc thuc hién ba lan.

khuan c6 ndng d6 10° CFU/mL dugc trai nhe nhang 2.25. Xirly s ligu

trén bé mat cua LB-A kho. Dung bo duc 16 duc 3 .o e
giéng tréng (dudng kinh 9 mm) trén mdi dia petri dé S0 liéu duoc phan tich va xu Iy thong ké bang
khao sat hoat tinh khang khun cia mdi WD-POM ~ Phan mem Minitab 16.0. Cc bicu do dwoc vé bang
& céc ndng do nhét dinh, 50 uL trong mdi dungdich  Phan mem Microsoft Excel 2010.

WD-POM 6,0 mM dugc thém vao mdi giéng. Mot 3. KET QUA VA THAO LUAN

day cac dia petri duoc chuan bj theo cach tuong tw 2 . Aovp )

v6i ndng d6 giam tir 6,0 mM dén 0,375 mM. Cac dia 3.1 Téng h(:rp cic hep Chajt WD-POM

sau d6 duogc dan kin bing mang polyetylen va u & Céac hop chat WD-POM gom PoWis, P2Waz,
28 °C. Pudng kinh ctia ving tr¢ ché khuan duoc ghi CoWD I:1,NiWD 1:1, CuWD 1:1 da dugc tong hop
nhan sau 24 gio. Tetracycline véi ndng do giam dan va xac dinh dang cau trac bang pho 3P NMR

tir 6,0 mM dén 0,375 mM dugc st dung lam doi (Ginsberg, 1990; Lyonetal., 1991) (Hinh 2). P;Ws:
chimg duong (PC). Moi truong LB duoc dung lam 33,2 g (hiéu suat 32,5%). Pho *P NMR c6 1 tinh
dbi chimg am (NC). hiéu cong huong tai 0 = —12,92 ppm doi véi dong
phan « va 2 tinh hiéu cong huong tai 0 = —11,43
ppm va d =—12,20 ppm ddi v&i dong phéan 5. P2Wa7:
17,5 g (hiéu suét 86,4%). Phd 3P NMR c¢6 2 tinh
hiéu cong huong tai 6 = — 6,42 ppm va ¢ = —13,57

Déi véi phuong phap pha loang lién tuc hai lan,
MIC ctia moi hgp chat WD-POM duoc do dya theo
Wikler et al. (Wikler MA, 2009) véi mét so higu
chinh, Chgf‘“ bi hgi day dung dl}fh YXD_T]QM VOl oom. CowD 1:1: 35 g (hidu suit 66,5%). Phé 3P
cac nong do glam dan tuong tr nhu thi nghiem xac NMR c6 1 tinh hiéu cong huong tai 6 = — 24,3 ppm.
dinh MIC & thi nghiém khao sat hoat tinh khang nam NiWD 1:1: 3,6 g (hiéd suét 73%) "Phd 3tp N’MR 6
& trén,,cuéi cung thém 10 HL dung dich vi khuan co 1 tinh hi-éu. céng huéng tai 6 =— .14 6 ppm. CuwD
mat so 10° CFU/mL. Tat ca cic eppendorf thi 9.9:3 3 (hieu sut 67,6%). Phd P NMR c6 1 tinh
nghiém xac dinh MIC dugc u ¢ 28°C trong 24 glO’ hiéu cong huong tai & = — 13,3 ppm.

Sau khi u, dung dich tir trong sudt chuyén sang trang o ) '
duc la dau hiéu sy phat trién cua khuan A.

@ PyWis PaWiy CoWD 1:1 NiWD 1:1

P.Wyy CuWD 1:1
p-P.Wis k
|
| | |

o - i e it g (e

T I

-10 15 [ppm) 10 15 [ppm) -23 -24 -25 -26 ppm

L]

WA
AN i i)

Hinh 2. Phé 3P NMR ciia P2W1s, P2Wi7, CoOWD 1:1, NiWD 1:1 va CuWD 1:1

Piéu kién do: nong dp cac WD-POM: 3,0 mM, dung méi: D20, chat chudn dé so sanh: HsPOs 25%, 400 MHz, 298°K,
NS = 128

3.2. Khao sat hoat tinh khang nim cia cac tir nam ton tai. Diéu nay ching to trong cac hop chét

hop chit WD-POM WD-POM khio st, P2Wig ¢6 hoat tinh khang nim
32.1. Khao sit hoat tinh khing ndm F.  manhnhitddivoi nim F. oxysporum.
OXysporum Cac gia tri MIC duogc xac dinh theo phuong phap

Két qua khao sat hoat tinh khang ndm bang ~ Pha loang lién e hai lan cho thay PaWae the hién
phuong phap khuéch tan giéng thach cho thdy chico ~ Noat tinh khang nam tot nhat véi gia tri MIC 1a 1,0
P2Wis ta0 ving e ché ndm hoan toan véi kich thuse ~~ MM. Cac WD-POM con lai la P2Wi7, COWD 1:1,
14 9,3 + 0,6 mm, thap hon khoang 2,5 1an so véi ddi NiWD 1:1 va CuWD 1:1 khong uc che nam F.
chimg duong (24,4 + 0,6 mm) (Hinh 3). Cac hop oxysporum trong khoang nong do khao sat. Ket qua
chdt WD-POM con lai gdm P;Wy7, CuWwD 1:1, nay phu hqp Vg’Yi két qua khao sat dinh,tinh hoat t}’nh
CoWD 1:1 va NiWD 1:1 xuét hi¢n vang khang nim ~ Khang nam bang phuong phap khuech tin gieng
khong hoan toan, trong viing nay van con mét it bao thach.
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Hinh 3. Vaing iic ché nm ciia P2W18 néng df
6,0 mM (trai) va PC (phai) doi véi nam F.
oxysporum

3.2.2. Khdo sdt hogt tinh khdng ndm P. oryzae

Két qua khao sat hoat tinh khang nam P. oryzae
ciia cac hop chit WD-POM bing phuong phap
khuéch tan giéng thach cho thay chi c6 P,Wig 6,0
mM tao viing ¢ ché trung binh I 2,7 + 0,6 mm ,
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thip hon khoang 5 lan so véi PC 250 ppm (16,3 +
1,2 mm). Trong khi d6 cac WD-POM con lai gébm
P2W3i7, CuWD 1:1, CoWD 1:1 va NiWD 1:1 khong
thé hién hoat tinh khang nim d4i véi nim P. oryzae.
Gia tri MIC caa P,Wag ddi véi ndm P. oryzae duoc
xac dinh bang phwong phap pha lodng lién tuc hai
1an 1a 3,0 mM.

3.2.3. Khdo sdt tinh khdng ndm Colletotrichum

sp.

Két qua khao sat hoat tinh khang nim
Colletotrichum sp. caa cac hop chit WD-POM bing
phuong phap khuéch tan giéng thach duoc trinh bay
trong Bang 1 cho thay chi c6 P,Wig tao viing wc ché
nam hoan toan véi kich thugc 1a 10,7 + 0,6 mm, nho
hon khoang 2,5 lan so véi viing tc ché nam cia PC
(Score) trong khi cac hop chat WD-POM con lai déu
tao ving e ché ndm khong hoan toan.

Bang 1. Két qua khao sat hoat tinh khang nam Colletotrichum sp. caa cac hep chat WD-POM 6,0 mM

bang phwong phap khuéch tan giéng thach

Vung we cheé nam WD-POM Vung e cheé nam
WD-POM trung binh (mm) trung binh (mm)
P,Wig 10,7+ 0,6 CuWD 1:1 31,7 +£0,6*
P,Wyy 30,0 + 1,0* CoWD 1:1 22,3 +0,6*
Score 25,7+0,6 NiwD 1:1 32,3 +0,6*

*:Viing ¢ ché ndm khéng hoan todn

Két qua xac dinh gia tri MIC cia cac WD-POM
dbi vai Colletotrichum sp. cho thay P,Wig thé hién
tinh khang nam Colletotrichum sp. manh nhat voi
gia tri MIC la 1,5 mM. Ciac WD-POM P,Wy7 va
CoWD 1:1 c6 gia tri MIC tuong tu nhau la 3,0 mM
trong khi CuWD 1:1 va NiWD 1:1 khéng thé hién
hoat tinh khang nim khi khao sat bang phuong phap
nay. Nghién ciru nay cho thy rang phuong phap pha

loang lién tuc hai Ian nhay hon so v&i phuong phap
khuéch tan gieng thach.

3.3. Khio sat kha nang phong/ tri bénh than
thuw do nam Colletotrichum sp. giy ra
trén qua ¢t cia cac hgp chat WD-POM

Két qua khao sat kha ndng phong/tri bénh than

thu ctia cac hop chat WD-POM duoc trinh bay trong
Bang 2, Hinh 4 va Hinh 5.

Bang 2. Chiéu dai vét bénh than thw do nim Colletotrichum sp. gy ra trén qua 6t

Chiéu dai vét bénh (mm)

Sau 5 ngay gy bénh _ Sau 6 ngay giy bénh _ Sau 7 ngay giy bénh
Déi chitng am (NT1) 8,3+1,67 16,6+0,9” 26,3+1,9A
Déi ching duong (NT2) 0,6+0,7F 4,8+1,3C 13,2+1,5°
P,W1s trudc va sau (NT3) 4,0+1,2° 12,6+1,48 18,4+1,5¢
P,Wig sau (NT4) 5,3+1,3€ 13,2+1,28 20,9+1,28
P,W17 trudc va sau (NT5) 6,6+0,78 15,8+1,04 26,5+1,8A
P,Wi7 sau (NT6) 8,1+1,3A 16,6+1,54 26,3+1.6"
CuWD 1:1 trudc va sau (NT7) 7,8+1,47 16,0+1,2A 26,2+1,6°
CuWD 1:1 sau (NT8) 8,3+1,0A 16,6+1,2A 26,4+1,3A
CoWD 1:1 trudc va sau (NT9) 7,9+0,84 16,3+1,2A 25,9+1,54
CoWD 1:1 sau (NT10) 8,6+1,14 16,9+1,3A 26,6+1,3~

Ghi chii: cde s6 liéu cé cing mau ty theo sau (tinh theo cge) thi khéng khdc biét ¢6 y nghia théng ké & mitc 5%
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Hinh 4. D6 thi biéu dién qua trinh phat trién bénh than thwr trén qua 6t & cac nghiém thic NT1 - NT10

Két qua tir Bang 2, Hinh 4 va Hinh 5 cho thay &
thoi diém 5 ngay sau khi giy bénh (NSKGB), cac
nghiém thirc déu cho thdy sy khac biét dang ké.
Déng cha ¥ nhit 1a v6i NT3 va NT4 vi cac nghiém
thirc nay déu co chiéu dai vét bénh 14 4,0 + 1,2 mm
va 5,3 + 1,3 mm tuong tng, ké dén 1a NT5 vai chiéu
dai vét bénh 6,6 + 0,7 mm déu khac biét so véi NT1

(8,3 1,6 mm). Cac NT6, NT7, NT8, NT9 va NT10
mac du 1a cac nghiém thiac dugc phun WD-POM
trudc va sau nhung két qua cho thay ching khong
¢6 su khac biét vé mat théng ké so voi NT1. Nghiém
thirc d6i chimg duong NT2 cho két qua tét nhat véi
chiéu dai vét bénh thap nht (0,6 + 0,7 mm) va cé su
khac biét vé mit thong ké so vai NT1.

Hinh 5. Cac qua 6t sau 5 ngay gay bénh. Tir trai qua phai va tir trén xudng dudi tir NT1 dén NT10

Tai thoi diém 6 NSKGB (Bang 2), NT5 bét dau
¢6 két qua khong co sy khac biét y nghia vé mat
thdng ké khi chidu dai vét bénh ting vot dang ké véi
gia tri la 15,8 + 1,0 mm. Trong khi d6 NT3 (12,6 +
1,4 mm) va NT4 (13,2 + 1,2 mm) van néi troi nhat
khi chiéu dai vét bénh ting 1én cham hon so véi NT5
va van con sy khac biét vé mit thong ké so voi NT1
(16,6 + 0,9 mm). Tai thoi diém nay, NT2 c6 chiéu
dai vét bénh chi dat 4,8 + 1,3 mm. Cac nghiém thuc
con lai (NT6-NT10) tao chiéu dai vét bénh khong cé
su khac biét vé mat y nghia thong ké so vai NT1 khi
chiéu dai vét bénh vao khoang 16,0-16,9 mm.

Tai thoi diém 7 NSKGB (Bang 2), chiéu dai vét
bénh cua tit ca cac nghiém thirc déu tang 1én. Cac
nghiém thirc NT5 - NT10, bat dau co toc do phat
trién bénh hau nhu tuong duong so voi NT1
(26,3+1,9 mm), chitng to trong cac nghiém thiic nay
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cac WD-POM da khong con tac dung e ché nam
Colletotrichum Sp.. Trong khi d6, trong NT3 (18,4
+ 1,5 mm) va NT4 (20,9 = 1,2 mm), P;W3g van con
phat huy dugc tac dung wc ché nam Colletotrichum
sp. khi chidu dai vét bénh van c6 su khac biét vé
mit ¥ nghia thong ké so vi NT1. Trong NT2, Score
van con thé hién t6t vai tro cia chat dbi chimg dwong
khi gié tri chiéu dai vét bénh chi dat 13,2 + 1,5 mm.

Nhu véy, trong cac hgp chit WD-POM da dung
dé khao sat kha nang phong/tri bénh than thu trén
qua 6t chi c6 P,Wig c6 kha ndng phong nglra
va/hoac diéu tri bénh than thu. Két qua nay ciing rat
phii hop véi cac két qua khao st tinh khang nim
Colletotrichum sp. ctia P,Wag da trinh bay ¢ trén
bing phuong phap khuéch tin giéng thach va
phuong phap pha lodng lién tuc hai lan. Cac WD-
POM bao gdm P,W,7, CuWD 1:1 va CoWD 1:1 déu
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thé hién hoat tinh tét & thoi diém 5 NSKGB nhung

hiéu qua cua chiing khong duy tri tét sau d6 nén cac

WD-POM nay khong phai la lya chon tét cho viéc
phong/tri bénh than thu.

3.4. Khao sat tinh khang khuén caa cac hep
chit WD-POM

Két qua khang khuan V. parahaemoliticus cua
cic WD-POM bing phuong phap khuéch tan giéng
thach duoc ghi nhan sau 24 gio cho thay chi cé
P,Wisg tao ving tc ché khuan 13 3,3 + 0,6 mm ¢ nong
d6 6,0 mM trong khi tetracycline xuit hién vang wc
ché khuan twong tu (3,0 + 1,0 mm) & 1,5 mM. Céc
WD-POM con lai khéng tao ving &c ché khuan dbi
V. parahaemoliticus.

Hoat tinh khang khuan cua cac hop chat WD-
POM dbi véi khuan A. hydrophila dwoc khao sat
bang phuong phap khuéch tan giéng thach cho thiy
& cung néng do 6,0 mM, P,Wig tao ving tc ché
khuan dat 4,3 + 0,6 mm, thap hon chi khoang 3 lan
S0 Vi tetracycline (11,7 + 0,6 mm). CuWD 1:1 thé
hién hoat tinh khang khuan nhung khong hoan toan
vé6i vang lam giam mat sb vi khuan 11,3 + 0,6 mm
o néng d6 6,0 mM. Cac WD-POM con lai khong tao
viing trc ché khuan ddi vai A. hydrophila.

Két qua thi nghiém xac dinh gia tri MIC cho thay
P,Wis thé hién hoat tinh khang khuan t6t nhat vai ca
2 loai khuan V. parahaemoliticus va A. hydrophila
va ¢6 gia tri MIC déu 12 0,375 mM. Cac WD-POM
con lai chua xac dinh dugc gia tri MIC ¢ khoang
nong do khao sat.

4. KET LUAN

Trong sé cac hop chat WD-POM duoc tong hop
va nghién ciru, P2Wig thé hién hoat tinh khang nim
t5t nhat dbi vai ca ba loai ndm F. oxysporum, P.
oryzae va Colletotrichum sp.. Két qua nghién ctu
con cho thay P,Wig ¢o kha ning phong/ tri bénh than
thu do ndm Colletotrichum sp. gy ra trén qua ot tét
nhét trong khi P,Wi7, CuWD 1:1 va CowD 1:1
khong co tac dung phong/ tri bénh than thu. Nghién
ctru ciing chi ra rang P,Wig thé hién hoat tinh khang
khuan t6t nhat doi voi ca 2 dong khuin V.
parahaemoliticus va A. hydrophila. Trong cac thi
nghiém khao sat hoat tinh khang nim va khang
khuan cua cac hop chdt WD-POM, phuong phép
pha lodng lién tuc hai lan luén nhay hon phwong
phap khuéch tan trén giéng thach. Cac két qua
nghién ctu cho thiy P;Wig la hop chit WD-POM
tiém nang can tiép tuc nghién ctru sdu hon dé diéu
ché cac ché pham khang nam va khang khuan.
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LOI CAM ON

_ Cac tac gia tran trong cam on Truong Pai hoc
Can Tho da tai trg Kinh phi thyc hién nghién cau
nay.
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