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Higu qua hiép dong khéng nam gy hai vat liéu g6
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Tom tit:

Muc tiéu ciia nghién ciru nhim danh gia kha ning khing cac chiing nim gay hai gd manh (in vitro) ciia 3 don hoat
chat preventol, a-bromo- cinnamaldehyde (o- BCA) va dbng sunfat, dbng thoi danh gia hiéu qua hiep df)ng cia cong
thirc ché pham AM-QS chira hdn hop 3 don chét nay. O dang don_ chit, preventol (1 mg/l) e ché 90% duwong kinh
nam va trc ché hoan toan sy sinh truéng cua cac chung nim & ndng dd e ché tdi thiéu (MIC) 1a 5 mg/l. Pdi voi
a-BCA, dwdng kinh khuin lac nam giam 93,5% & nong dj 10 mg/1 va gia tri MIC dugc xic dinh 1a 20 mg/l. Véi dong
sunfat, dwong kinh khuin lac nim giam 94, 9% 610 mg/l va MIC 12 20 mg/l. G dang két hgp, ché pham AM-QS irc
ché hoan toan sy sinh truéng ciia cac chiing nim & nong do 2%, tmrng dwong 0,1 mg/l (preventol), 0,4 mg/l (a-BCA)
va 0,4 mg/l (dong sunfat). Nhw viy, hi¢u qua hiép dong khang nim caa ché pham AM-QS véi nong do m01 chét sir
dung gidm 50 lin so véi khi thir nghiém voi ting don chit. Viée trng dung ket hop cac don chit khang niam cé thé

giup ting cudng hiéu qua bao vé vat dung bang g6 hay nhirng vit liéu c6 nguon goc tir gd.

Tir khéa: a-bromo-cinnamaldehyde, dong sunfat, hiéu qua hiép dong, khang nim, preventol.

Chi s6 phén loai: 4.6

1. Dét van dé

Trong thuc té nam mdc d& xdm nhiém trén gd hay cac
vat lidu co ngudn gbc cellulose (gidy, sach bao...) [1] gay
muc nat, hu hong, giam tudi tho va mét gia tri tham my
clia cong trinh va cac hién vat trung bay. Nhidu ndm méc
duogc tim thdy thudc cac chi nhu Aspergillus, Chaetomium,
Cladosporium, Penicillium va Trichoderma [2]. Mot sb
enzyme sinh ra trong qua trinh trao dbi chat nhu amylase,
cellulase, protease, laccase gitip nam mdc sinh trudng trén
vat liéu go, trong do cellulase 1a mdt trong nhiing enzyme
chinh phan huy cellulose tao ngudn carbon cho nam [3].

Céc giai phap nhim bao quan cac vat dung bing gb
dua trén phuong phép vat 1y va hoéa hoc da dugc img dung.
Tuy nhién, cac hoat chit hoa hoc va cac ché pham cua
chung dugc sir dung phd bién hon vi vira c6 hiéu qua cao,
vira d& thuc hién. Cac nhém hoa chat duoc st dung nhu:
phenol, aldehyde, isothiazolinones va alcohol. Preventol 1a
mot hop chét hiru co, dang rin, mau trang 1a dan xuét cua
phenol c6 chire ning diét nAm va bao tir cia nim thudc chi
Penicillium, Aspergillus, Paecilomyces, Curvularia... Co
ché hoat dong khang ndm cia preventol bang cach tham
nhdp qua mang té bao chat ctia ndm nho lién két voi thanh
phan ergosterol cua mang té bao, tao thanh 16 nho trén mang
nhim dan céac chit trong ndi bao ra ngoai, tich tu ndi bao
& ndng do cao ciia hoa chit sir dung va gy pha hiy mang
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[4]. Hoat chat a-BCA 1a mot trong nhirng dan xuét halogen
cua cinnamaldehyde, thanh phan chinh trong tinh dau qué
¢6 hoat tinh khang nam mdc pho rong, it gy doc cho nguoi
su dung. Chit a-BCA dugce bao céo khong chi uc ché cac
loai ndm mdc nhu Candida albicams, Aspergtlius niger va
Penicillium chrysogenum, ma con trc ché dugc nhiéu loai vi
khuan nhu Bacillus subtilis, Sarcia lutea, Staphylococcus
aureus [5, 6]. Co ché hoat dong khang nam ciia a-BCA nho
vao kha ning tham nhp qua mang té bao va bé mit bao tu,
phan ung vdi ca amino acid cua phan tir protein va nhom
purine va pyrimidine cta phan tt ADN, ARN [7, 8]. Hop
chat ddng sunfat hut am, duoc st dung nhu thudc khang
nédm hodc diét cac loai sau bénh, diét co. Hoat dong tic ché
sy hinh thanh nim méc ciia dong sunfat thong qua tac dong
{rc ché qua trinh ho hap cua té bao hay qua trinh dudng phan
[9]. Mac du déng sunfat it dugc st dung dang don chét dé
bao quan gd do dé bj rira troi, c6 thé lam mat mau gd, song
rat ¢ hiéu qua trong cac ing dung khi duoc két hop véi cac
hop chat di khang khac ¢6 tinh c¢b dinh (it bi rira troi) [10].

Hién nay, thudc hodc cac phan tir thé hién tinh hiép dong
khi két hop véi nhau, nghia 1 1am ting cudong mot hodc
nhiéu tac dung cta nhiing loai thude do hay tao ra mét hi¢u
g ma&i ma chi riéng n6 khong tao ra duogc [5]. Chién lugc
phat trién thude két hop dwoc Gng dung rong rii dé didu
trj bénh véi muc tiéu dat duoc hiéu qua diéu tri hiép dong,
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Abstract:

The objective of the study is to evaluate the antifungal
ability against wood harmful fungi (in vitro), of three
active compounds: preventol, a-bromo-cinnamaldehyde
(a-BCA), copper sulfate, and to evaluate the synergistic
effect of a formulation AM-QS containing a mixture of
these 3 compounds. As a single substance, preventol (1
mg/l) inhibited 90% of the fungal diameter and reached
complete inhibition of the growth of fungal strains
at the minimum inhibitory concentration (MIC) of 5
mg/l. For a-BCA, the fungal colony diameter decreased
by 93.5% at a concentration of 10 mg/l, and the MIC
value was determined to be 20 mg/l. With copper sulfate,
colony diameter was reduced by 94.9% at 10 mg/l and
the MIC was 20 mg/l. In combination form, the AM-
QS completely inhibited the growth of fungal strains at
concentrations of 2% equivalent to 0.1 mg/l (preventol),
0.4 mg/l (a-BCA), and 0.4 mg/l (copper sulfate). Thus,
the synergistic antifungal effect of AM-QS preparation
with the concentration of each substance used is reduced
by 50 times compared to when tested with every single
substance. Applying a combination of single antifungal
substances could help to increase the effectiveness of
protecting wooden objects or materials derived from
wood.

Keywords: a-bromo-cinnamaldehyde, antifungal, copper
sulfate, preventol, synergistic effect.

Classification number: 4.6
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giam lidu luong va doc tinh, giam thiéu hodc tri hoén viée
gdy khang thuoc [11]. Hiéu qua khang nam cua hdn hop
chat khang nam da chi ra: tic dung chdng ndm mdc cuia cac
hoéa chat duge ting cudng va c6 hidu qua cao hon khi sir
dung riéng 1¢ boi khong c6 hoa chat nao cé thé phong chéng
duoc tt ca cac loai nAm mdc, giam duoc néng d0 cua cac
chit sir dung so voi don chat riéng 1. Diéu nay s& han ché
du lugng ciia hoa chét ton tai trong méi trudng dong thoi
nang cao hiéu qua str dung trong phong chdng nhiéu loai
nam khéc nhau [12].

Dbi voi gbe aldehyde, nghién ciru vé su két hop giita
cinnamaldehyde va cac chat khang vi sinh vét khac da chi ra
kha ning chdng lai ca cac ching nAm khéng va khong khang
thudc, chiang han nhu su két hop giita cinnamaldehyde va
fluconazole hodc AmB (Amphotericin B) [13]. Cac cong
thitc hon hop chat c6 thé chira cac thanh phan chét co
ngudn gdc ty nhién va cac hop chat tong hop. L. Cai va cs
(2020) [14] da chi ra cong thic hdn hop cua chitosan va
cinnamaldehyde & cac ty 16 mol khac nhau da trc ché su sinh
truong nam A. niger khac nhau tir 16,7% (6 ty 18 0,5:1) dén
95,8% (0 ty 1€ 3:1).

Viéc danh gia hiéu qua hiép dong khang cac loai nim
mdc gdy hai chinh cua céac chat khang nam khac nhau s& 1a
co s& khoa hoc cho viéc tao ra nhitng cong thirc hdn hop
chit phong trir nim hiéu qué va han ché nhitng anh huéng do
du thira héa chat dwoc sir dung. Trong nghién ciru nay, thir
nghiém kha nang trc ché cac chung nam soi gay hai gb vai
timg don hoat chét preventol, a-BCA va dong sunfat va danh
gia hidu qua hiép dong khang nim cuia ché pham AM-QS
duoc két hop tir 3 hoat chat trén véi ty 1é thanh phin duoc
dua vao gia tri rc ché tdi thiéu cua mdi don chét ban dau.

2. \iat liéu va phuong phap nghién ciiu
2.1. Nguyén, vit li¢u

Preventol, a-BCA va dong sunfat dang tinh thé (Sigma-
Aldrich, Thermo scientific d¢ tinh khiét trén 98%). Ché pham
AM-QS dugc tao thanh dudi dang dung dich chira thanh phén
3 don chat (preventol, a-BCA va dong sunfat), sao cho mdi don
chét dat ngudng tre ché t6i thiéu. Cac ching ndm chiém wu thé vé
s luong phén 1ap trong cac mau thu thap tir 3 mién Bic - Trung
- Nam (thugc K602 - Thai Nguyén, K856 - Quang Tri va K752
- Pong Nai) dugc dinh danh va dang ky ma s6 trén GenBank st
dung trong cac nghién ctru. M6i truong Czapek-Dox dung cho
nudi cay va thu nghiém tc ché nam [15].

2.2. Phuwong phap nghién ciru
2.2.1. Bac diém sinh hoc cia cdc ching nam

Cay timg ching ndm da thuin khiét trén dia thach chira
moi truong Czapek-Dox, cim lamen nghiéng, dat dia thach
trong ti nuoi ¢ nhiét d¢ 28-30°C. Sau 72-120 gio, lamen dugc
ldy ra nhudm mau va quan sat hinh thai cubng sinh bao tir va
bao tir dudi kinh hién vi quang hoc [16].



2.2.2. Xéc dinh hoat tinh enzyme ngoai bao ciia cdc ching nam

Hoat tinh enzyme ngoai bao amylase, cellulase va laccase
cua cac chung ndm duoc xac dinh bang phuong phap nu6i cy
nam trén dia thach Czapek-Dox chtra co chit trong tmg. Dat
miéng thach ndm c6 dudng kinh 6 mm 1én dia thach Czapek-
Dox dugc bd sung co chit tuong tng 0,5% tinh bot, 1% CMC
(Carboxymethyl cellulose), 0,05% Guaiacol. Pat cac dia
nudi cdy nam vao tu am 30°C trong 24 gio. Cac ching nam
thé hién hoat tinh enzyme s& xuét hién vong sang xung quanh
khuan lac sau khi hién mau bang dung dich Lugol 1% [17]. Do
duong kinh vong phan giai (mm) trén dia thach.

2.2.3. Pdanh giG kha nang khdng nam cia céc hop chat
thit nghiém

Chuén bi dung dich gbc ban dau preventol, a-BCA va
dong sunfat & ndng d6 500 mg/l. B sung timg dung dich chat
thir nghiém vao mai trudng Czapek-Dox sao cho ndng do chat
preventol trong thach dat 0,5, 1, 5, 10 va 25 mg/I; chét a-BCA
trong thach 1, 5, 10, 20 va 50 mg/I; déng sunfat trong thach 2,
4,6, 8,10 va 20 mg/l. it miéng thach nam thir nghiém dudng
kinh 6 mm ¢ tAm dia moi truong da b sung chat khang nam.
Nuodi cdy & diéu kién 28+2°C trong 5 ngay. Két qua khang ndm
duoc danh gia bang cach do duong kinh (mm) khuin lac ndm
so1 phat trién trén dia thach. Mau ddi chung dugc tién hanh
twong tu, moi truong khong bo sung chit khang nim. Mdi thi
nghiém duoc lap lai 3 1an [18, 19].

2.2.4. Pdanh gid kha nang khang nam cvia hon hop chat thir
nghiém AM-0OS

Ché pham AM-QS chtra 3 don chét preventol, a-BCA va
ddng sunfat & ndng do trc ché hoan toan sy phat trién ctia ndm
soi (tir két qua thir nghiém don chét). Tién hanh thir nghiém
AM-QS tuong ty nhu v6i don chit, bd sung AM-QS vao moi
trudng thach véi ty 18 0,1, 0,5, 1, 2 va 5%. Dat miéng thach
nam thir nghiém dudng kinh 6 mm ¢ tim dia méi truong da
b6 sung ché pham khang nim. Nudi cdy & diéu kién 28+2°C
trong 5 ngay. Két qua khang nam dugc danh gia bang cach do
dudng kinh (mm) khuan lac nim soi phat trién trén dia thach.
Mau ddi chimg duoc tién hanh twong tu trong méi truong
khong bo sung chit khang ndm. Mdi thi nghiém duoc lap lai
314n[18, 19].

2.3. Xie ly s6 ligu

Céc thi nghiém duogc thyc hién Iap lai 3 lan. Két qua
duogc tinh toan bang phan mém Excel 2010 va trinh bay
dudi dang gid tri trung binh =+ sai so chuan.
3. Két qua va ban luan

3.1. Dac diém cic chiing nim dung trong thu nghiém

Twr bd suu tap ching nam dugc phan lap trén bé mat vat
liéu go t}‘r 3 kho K603, K752 va kho K890 da chon duoc 8
chung nam gay hai dién hinh c6 kha nang sinh céc enzyme
ngoai bao (amylase, cellulase va laccase) hoat tinh manh
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nhat, c6 cac dic diém sinh hoc duoc mo ta trong bang 1 va
hinh 1. Cac ching ndm dugc dinh danh bang phuwong phap
sinh hoc phan tr, thudc cac chi Aspergillus (4 chung: A.
favus BS18.2, A. gracilis BSK6.1, A. niger TSS, A. sydowii
TDS5), chi Paraeutypella (1 chung P. citricola BS2.3), chi
Curvularia (1 chung C. eragrostidis TD4.2), Pestalotiopsis
(1 ching P. vismiae NS12.2) va chi Camarosporium (1
chung C. brabeji ND6.3).

Bang 1. Dic diém sinh hoc cta 8 ching ndm dwoc siv dung trong nghién
ctru.

Hoat tinh enzyme (mm)

Chiing néim va cée dic diém sinh ho
Amplase  Cellulase  Laccase

Paraeutypella citricola BS2.3 (OR135779): Khuan lac toa tron,
mau tring, bé mét bong xo, toi x6p. Khong 6 giot tiét, khong
sinh séc t0. Bao tir tran, da bao co vach ngan, hinh trimg/hinh
thoi.

Aspergillus ﬂavus BS182 (OR135780) Khudn lac t0a tron, mau
vang réu, vién tring va thua bé mat dang bot, x0p nhe. Khong
cd giot tiét, khong sinh sfc . Cuong sinh bdo i tran, khong
méu, khong phan nhénh, dinh phinh to thanh bong dang cau hodc
elip, bé mit toa déu céc thé binh 1,2 tﬁng‘ Bio tir hinh cdu hogc
trimg, dang trin.

Aspergillus gracilis BSK6.1 (OR135781): Khuin lac toa tron,
ving xanh lyc xam, bot min. Khong cd giot tié, khong tao st
t6. Cudng sinh bao ti tran, phan nhanh, dinh ¢6 bong nho, dinh
chum thé binh dang ngin déu huong 1én song song dang chéi.
Bao tur tron, dang trin.

Aspergillus niger TS5 (OR135784): Khudn lac co hé soi tring
day min, bé mit xp bong, lim tim bao tir mau den than. Khong
¢0 giot tiét, khong sinh séc t6. Cudng sinh bao tir khong phan
véch, trin, nhéin, dau cudng co bong phinh to, dinh nhiéu thé binh
2 thng. Bao tir hinh cAu, trin, dinh timg chim,

Curvularia. eragrostidis TD4.2 (OR135782): Khuén lac phin
ving, tir mau den xdm dam dén mau ghi tr?ing, bé mit bong, xo.
Khong co giot tié, khong sinh sfic t6. Gid bao ti dang trin, don,
mau do nau. Bao tir 40 dang don, trdn, 3 vich ngan, ¢ dinh soi,
hinh elip hoéc trimg.

Aspergillus sydowii TDS (OR135783): Khuén lac dang toa tron,
mau lyc réu, vién 1réng min, bé mit dang bot min hoac xép nhe.
Khong ¢6 giot tiét, sinh séc t0 xanh. Cudng sinh bao tir khong
phan vach, trin, nhiin, khong mau, du cuéng ¢d bong phinh to.
Bio tir hinh cdu, tran, dinh timg chim ddy trén mdi thé binh,
Pestalotiopsis vismiae NS12.2 (OR135786): Khuén lac dang
toa tron, mau tréng, bong min dang len va hoi thwa mong ¢ tam.
Khong 6 giot tiét, khong sinh séc tb.

161,34 22£1,67  26£1,72

100,95  18+0,78  16+0,59

29£0,92 2410 32+1,04

7087 202098 161,30

1£123 16145 194110

17£0,89  15£1,04  20£0,97

120,78 130,88  18£1,35

Camarosporium brabejz ND6.3 (OR135785): Khudn lac tring
0 tim, vang ndu & vién ngoai. C6 cc ranh kéo tir tim dén bién.
Khuén lac moc toa cac phia, khong tron déu. Mat Khudn lac dang
bong min, xép nhe, 161 & tam. Khéng cd gigt tiét, khong sinh sée th.

100,69  13+1,56  18+1,63

Hinh 1. Hinh thai khuan lac (h|nh tren) va bao tir (hlnh dLPO’I) cua 8 chiing
nam phan lap thuan khiét tir vat liéu go dwoc stiv dung trong nghién ciru.
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3.2. Kha nang khdang nim ciia preventol, a-BCA va déng
sunfat (in vitro)

Hoat chét e ché nim preventol khi dugc thtr nghiém ¢ 5
n@)ng d6 khac nhau tir 0,5, 1, 5, 10 dén 25 mg/l trén 8 ching
nim gy hai vat liéu cellulose manh cho thdy su trc ché sinh
truong nim. Sau 5 ngdy sinh truong, cac ching nim déu phat
trién t6t & miu dbi chimg véi duong kinh khuan lac khoang
85-91 mm. O néng do thtr nghiém 0,5 mg/l, cac chung nam déu
¢6 hién twong giam rd rét dwong kinh khuén lac dao dong trong
khodng 21-25 mm. Khi ting ndng do 1én 1 mg/l, nim phat trién
rat cham, duong kinh khuan lac trung binh cta céc ching ndm
giam trong khoang 6,6-12,4 mm (giam 90%). Tu 5 mg/l tr¢
1én da khong ghi nhan sy hinh thanh khuan lac ciia ca 8 ching
nam thir nghiém. Nhu véy, tai ndng do téi thiéu (MIC 5 mg/l),
preventol da trc ché hoan toan sy phat trién ciia ca 8 chung
nim gay hai (bang 2). Minh hoa thir nghiém cua preventol trén
chiing nam gy hai Camarosporium brabeji ND6.3 ¢ hinh 2.

Bang 2. Kha ning khang ndm cta preventol & néng dé 0,5, 1, 5, 10 va 25 mg/l.

Duimg kinh khuén lac nim & cic nng dj (mm)

Cic ching nim .
Doi chimg 0,5 1 5 10 25

Paraeutypella citricola BS2.2 9174046 21,4+0,51  8,4+0,53 0 0 0
Aspergillus flavus BS18.2 90,3+0,29 23,740,87  9,6£0,55 0 0 0
Aspergillus gracilis BSK6.1 89,5£0,50  22,9+045  6,6+0,81 0 0 0
Aspergillus niger TS5 90,9+0,85 25,7£0,87  12,4£0,55 0 0 0
Curvularia eragrostidis TD4.2  87,640,53  21,1£1,05  6,6+1,07 0 0 0
Aspergillus sydowii TDS 85,5+0,50 22,3+0,70  8,4+0,69 0 0 0
Pestalotiopsis vismiae NS12.2  88,1+0,90 24,1£1,01  8,5+0,47 0 0 0
Camarosporium brabej 85£082 239103 96040 0 0 0

ND6.3

Hinh 2. Thir nghiém kha ning khang nidm cua preventol & chiing
Camarosporium brabeji ND6.3 v&i cac nong dé 0,5, 1, 5, 10 va 25 mgll.

Nghién ctru cua J.W. Eckert va cs (1979) [20] da chi ra
doc tinh manh cua o-phenylphenol va cac din xuat ciia no 1én
chung nam Diplodia natalensis va Penicillium digitatum. Su
thay phan 2 dan xuét este, 2-biphenylyl acetate va 2-biphenylyl
propionate, trong dich nudi ciy 2 ching nim trén dan dén sy tich
lily o-phenylphenol trong moi truong nudi cay v trén soi ndm
giy doc cho nam. Cong bd cua H.N. Tumah (2005) [21] da chi
ra, 2-phenylphenol 1% c6 kha ning diét mot s6 chung ndm sau
15 phit tiép xtc véi hoat chit & ndng d6 7 pg/ml ddi véi chung
C. albicans, 15 pg/ml voi chung A. versicolor va A. corymbifera
va 30 pg/ml voi ching P, verrucosum var. cyclopium.

Déi v6i chat khang nim a-BCA, trong dai ndng do dugc
thir nghiém tir 1, 5, 10, 20 dén 50 mg/l, & mau dbi chimg ca
8 ching nam déu phat trién manh va dat kich thude khuéan lac
khoang 83-93 mm sau 5 ngay thir nghiém. Khi cac nong do
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chét trc ché tang dan 1-10 mg/l, ghi nhén kich thudc khudn lac
trung binh giam dé”m tuong tng 31,8 mm xuéng con 5,7 mm
(giam 93,5%). Tur ndng do 20 mg/l khong thay sy hinh thanh
khuan lac ndm trén dia thach trong thoi gian nu01 cay (bang 3).
Nhu véy tai MIC 20 mg/l, hoat chét khang nam a-BCA da uc
ché hoan toan sy phat trién ciia ca 8 chung ndm gay hai. Minh
hoa thir nghiém cta a-BCA trén chung nim gay hai Aspergillus
sydowii TDS dugc thé hién & hinh 3.

Bang 3. Kha ning khang ndm ctia a-BCA & cac ndng dd 1, 5, 10, 20 va 50 mg/l.

Puimg kinh khuén lac nim & céc nong d9 (mm)

Cac chiing nim .
Doi ching 1 5 10 20 50

Paraeutypella citricola BS22 93,240,766 32,1+1,05  21,1+1,01 ~ 5+0,8 0 0
Aspergillus flavus BS18.2 92,1£0,90  29,7+1,22  243+1,04 524104 0 0
Aspergillus gracilis BSK6.1 86,4£0,71  30,1£1,10 22,8091 57+064 0 0
Aspergillus niger TSS 92,8£0,76  34,9+0.83 257+0,64 81097 0 0
Curvularia eragrostidis TD4.2  87+1,50 31,840,80 171,00 584072 0 0
Aspergillus sydowii TDS 86,3+0,79  33£0,90 224142 520,75 0 0
Pestalotiopsis vismiae NS12.2  844£1,12  32,14090  194+049 57064 0 0
Camarosporium brabejiND6.3 ~ 82,9£0,81  30,8£1,04  182£1,15  4,70,51 0 0

Hinh 3. Thir nghiém kha ning khang ndm cta a-BCA trén chiing
Aspergillus sydowii TD5 & néng dé 1, 5, 10, 20 va 50 mg/I.

Nhiéu nghién ctru da chi ra kha nang khang nim manh cia
cinnamaldehyde [22-24]. Z. Gan va cs (2020) [22] da chi ra
tiém ning khang nim bénh P. digitatum cta cinnamaldehyde
va 6 chat dan xuét clia no théng qua sy c6 mit ciia vong khang
nim. Trong do, dan xut 4-methoxy cinnamaldehyde co hoat
tinh khang nim cao nhdt véi duong kinh 32,3+0,35 mm,
tiép theo 1a cinnamaldehyde (31,4+0,57 mm), 2,4-dimethoxy
cinnamaldehyde (29,4+0,57 mm), 4-methyl cinnamaldehyde
(21,4+0,7 mm), 4-chloro cinnamaldehyde (20,5+0,71 mm),
4-bromo cinnamaldehyde (17,5+0,71 mm), and 4-nitro
cinnamaldehyde (16,8+0,29 mm).

Kha ning e ché céc ching ndm ciia ddng sunfat duoc thyc
hién véi 6 noéng do tir 2, 4, 6, 8, 10 va 20 mg/l. O mau dbi
chimg c4 8 chung ndm déu phat trién manh va dat kich thudc
khuan lac khoang 86-93 mm sau 5 ngay thir nghiém. Khi ndng
do déng sunfat tang [én tir 2, 4, 6, 8 va 10 mg/l, chat trc ché da
tac dong 1én su sinh trudng cia soi ndm lam giam duong kinh
trung binh khuan lac ndm xudng con 4,5 mm (10 mg/l) twong
ung 94,9%. Tai néng do dugc thir nghiém cao nhat 20 mg/l da
uc ché hoan toan sy sinh truong cua ndm (bang 4). Nhu vay tai
dai nong do thir nghiém, dong sunfat da uc ché hoan toan sinh
truong cua 8 chung nam moc & nong d6 20 mg/1. Minh hoa thir
nghiém cua dong sunfat trén chung nim gy hai Curvularia
eragrostidis TD4.2 dugc thé hién & hinh 4.
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Bang 4. Kha ning khang ndm clia déng sunfat & ndng do 2, 4, 6, 8, 10 va
20 mg/l.

Dutmg kinh khudn lac nm  céc nong dp (mm)
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hiép ddng trc ché ciia cac don chat trong ché phim AM-QS
dugc thé hién mot cach 10 rét so vdi st dung tung don chat.

Bang 5. Gia tri ndng dé mg/l cia mdi don chét trong ché phdm AM-QS.

Céc chiing ndm :
Dii chimg 2 4 6 8 10 b AM-QS (%)
— AM-QS (mgfl)
Paraeutypella citricola BS22 899191 624£134 5224092 3544035 22,6¢1,77 38021 0 0,1 0,5 1 2 5
Aspergillus flovus BSIS2  920+185 617221 STA0S] 241101 205405 35405 0 Preventol 0,005 0,025 0,050 0,100 0,25
Aspergilis racilis BSK61 868059 6036079 SLE£35 363038 243064 53:07 0 GLCH 0,020 Bl b Uit e
Dong sunfat 2 1 2 4 1
Aspergills niger TS5 DEOTL TS AL 6707 U0l 614105 0 oogsuniot 0,020 0.100 h200 040 el
Curvularia eragrostidis TDA2 862104 62,6142 5152155 325205 186055 442055 0 Bang 6. Kha ning khang ndm cua AM-QS & cac néng d 0,1, 0,5, 1, 2 va 5%.
i dowii + + b = £ 1
Aspergillus sydowi TB 888108 60J:081 47105 354055 23505 40356 0 — Dutmg kinh Kb lac nbm & cic nbng 0 ()
Pestalotiopsis vismiae NS122 88,6:2,23 6226021 S34£0.71 33055 222100 444031 0 G g Bilichimg 0,1 05 ] 2 5
Camarosporium brabgii ND63 859042 6412046 5212081 325:132 245070 4104 0 Paraeutypella citricola BS22 ~ 908£0,68  20,820.57 119£099 2,520.55 0,00 0,00
Aspergillus flavus BS18.2 89,8£097  21,7%0,75 13,84¢0,86 2,6£0,74 0,00 0,00
4 - Aspergillus gracilis BSK6.1 8874070 2172065  102£0.80 34035 0,00 0,00
.j . \ ﬁ Aspergillus niger TSS 90,8+0,76  24,7+0,64 130,80  4,4+0,59 0,00 0,00
o N J/ Curvularia eragrostidis TD42  864£131  18£1,10  82:025  42:076 0,00 0,00
Hinh 4. Thir nghiém kha ning khang ndm cua déng sunfat & chang  Aspergillus sydowii TDS 85,8+0,76 21,1085 9.7+0,61 23035 0,00 0,00
Curvularia eragrostidis TD4.2 véi cac nong do 2, 4, 6, 8, 10 va 20 mg/l. Pestalotiopsis vismiae NS12.2 86,6125 1824040  7,6£0,60  2,6£0,53 0,00 0,00
Camarosporium brabejiND6.3  87,1£1,10  209+1,21  7,8+0,76  2,10,15 0,00 0,00

Nghién ctru cua E.O. Oziengbe va cs (2012) [9 ] da chi ra
kha ning tc ché ndm bénh than thu trén cdy xoai cua dong
sunfat. Dudi diéu kién in vitro, ching ndm bénh Colletotrichum
gloeosporioides bi rc che sinh trudng dang ké dén 78 2% va sy
nay mam ciia bao tr ndm 66,3% so v6i doi chimg, & nong do
0,8 mg/l ddng sunfat. Vi xu huéng sir dung cong ngh¢ nano,
tac gia E.I. Laclette va cs (2022) [18] da chi ra rang, nano dong
(Cu-NP) c6 kha ning tc ché ndm soi gy bénh cho thuc vét
Fusarium kuroshium. Cu-NP & cac nong d6 khac nhau da e
ché hon 80% su phat trién cua F. kuroshium va tham chi con
hi¢u qua hon so voi thude diét ndm thuong mai.

3.3. Kha nang irc ché nim gdy hai g6 ciia ché phtfm AM-
0S (in vitro)

Cin cir vao két qua khang nim cua timg don chat (gia tri
MIC), ché pham AM-QS chira 3 chit gdm preventol, 0-BCA
va déng sunfat dugc thu nghiém ¢ 5 néng d06 khac nhau tir 0,1,
0,5, 1, 2 va 5%, twong tmg v6i ndng do (mg/l) ciia mdi thanh
phan don chit dwoc quy doi ¢ bang 5. Két qua dbi khang ndm
ctia hdon hop chat AM-QS chira, & néng d9 0,1% su sinh trudng
ctia ndm bat dau bj tre ché, dudong kinh khuan lac ndm chi dat
18-24,7 mm. Khi tang 1én nong d6 1%, duong kinh khuan lac
nim giam xudng mirc thap nhat khoing 2,1-4,4 mm (tuong
g 96,6%). Tir ndng dd 2% va cao hon, ndm bj e ché hoan
toan, khong hinh thanh khuén lac trén dia thach (bang 6 va
hinh 5), trong khi céc ching nim & mau déi ching phat trién
binh thuong voi duong kinh khuén lac dat 85,8-90,8 mm sau
5 ngay nudi ciy. Minh hoa thir nghiém ctia ché pham AM-QS
trén ching nim gy hai Pestalotiopsis vismiae NS12.2 & hinh
5. Nhu vy, o néng d6 2% ciia AM-QS tuong duong nong do
cua ting don chit1a 0,1 mg/l preventol, 0,4 mg/l a-BCA va 0,4
mg/l dong sunfat, cic ching nam bi e ché sinh truong hoan
toan. Nhu vdy, so v6i khi st dung timg don chét, nong do thuc
té cia mdi don chét trong hdn hop da giam 50 lan. Hiéu qua
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Hinh 5. Hinh anh thir nghiém kha ning khang ndm ctia AM-QS véi chiing
Pestalotiopsis vismiae N§$12.2 & cac nong do 0,1, 0,5, 1, 2 va 5%.

Cong bé cua H.N. Tumah (2005) [21] d4 chi ra, su két hop
gilia Triclosan 0,5% vd&i 2-phenylphenol 0,5% da lam tang hi¢u
qua hiép dong ciia 2 hoat cht 1én 3 chung nim C. albicans, A.
versicolor va A. corymbifera chi 6 nong d6 1,5 pg/ml hdn hop va
voi P. verrucosum var. cyclopium chi & nong do 3 pg/ml. Hiéu
qua hiép dong ciia 2 chat dd lam tang kha nang diét ndm lén
khoang 5-10 1an dong thoi giam ndng d6 cua moi hoat chat sir
dung. Diéu nay co thé lam giam thiéu tic dung phu c6 thé ¢6 cua
2 hoat chat. Nghién ctru khéc cua L. Cai va cs (2020) [14] vé
cong thitc khang ndm Postia placenta, Gloeophyllum trabeum
gdy hai trén gd thong, chira hon hop methyl-B-cyclodextrin va
cinnamaldehyde da cho thiy hidu qua dang ké dua vao su két
hop ciia céc hoat chét. Khdi lugng g6 bi mét di sau xir 1y v6i hon
hgp cinnamaldehyde va 50% dung dich methyl-p-cyclodextrin
chi 1a 5,5% v6i ndm gay hai P. placenta va chi 6,86% do nim
giy hai G. trabeum so v6i d6i chimg khoang 35%. Hon hop chat
cta Nano-CuO va dich chiét 14 Nerium oleander ¢6 kha ning trc
ché ndm Trametes hirsuta, Postia placenta gy hai trén gd cao su
(Hevea brasiliensis). Khoi lugng gd bi mat di sau xtt Iy v6i cong
thirc hdn hop chat 14 24,75% do ndm gay hai T hirsuta so v6i gb
khong duoc xir Iy 28,28%, va mét di 13,19% do nim gdy hai P
placenta so v6i gd khong duoce xir 1y 51,59% [25].

Nhim quan st tong thé kha nang e ché nim gay hai
cellulose manh ctia hon hgp 3 don chat trén, mot 7du’(‘7ng Xu
huéng biéu thi gia tri trung binh dudng kinh khuan lac cua
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8 ching nam thir nghiém theo nong do ché pham AM-QS thir
nghiém dugc xdy dung. Tir do thi cho thay, dudng kinh trung
binh khuan lac ndm c¢6 xu thé giam manh, bét dau tir 88,3 mm
giam xuéng con 20,9 mm (néng do thir nghiém 0,1%) va tiép
tuc giam dén gi4 trj 0 mm khi nong do ché phim AM-QS ting
1én dén 2% (hinh 6).

100 ~

nam
w
=

L

60

40 1

trung binh (mm)

Duwring kinh khuin lac
=2

Néng d6 AM-QS (%)

Hinh 6. Pwong xu hwéng biéu dién kich thwée khuan lac ndm theo néng
dd ché pham AM-QS tir 0,1, 0,5, 1, 2 dén 5%.

4. Két luan

Nghién ciru da danh gia kha nang tc ché 8 chung ndm gy hai
g0 manh cta 3 don hoat chit preventol, a-BCA va déng sunfat,
dong thoi ciing danh gia hiéu qua hiép dong ciia mot cong thirc
ché pham AM-QS khang nam chira hon hop 3 don chit trén. Hoat
chat preventol & nong do 1 mg/l e ché 90% dwong kinh khuan
lac nam va e ché hoan toan sy sinh trudng ciia cac ching ndm &
MIC 14 5 mg/l. Déi v6i 0-BCA, dudng kinh khuan lac ndm giam
93,5% ¢ nong do 10 mg/l va gia tri MIC 1a 20 mg/l. Pong sunfat
lic ché sinh truong nam giam 94,9% & 10 mg/I va MIC 1a 20 mg/1.
Ché pham AM-QS c6 kha ning trc ché sinh truéng nam ting 50
lan so véi dang don chat, trong d6 nong do e ché hoan toan
su sinh truong ciia cac ching nam 1a 2% tuwong duong 0,1 mg/l
(preventol), 0,4 mg/l (0-BCA) va 0,4 mg/I (dong sunfat).

Bai bao duoc thuc hién véi sy hd trg kinh phi cta Dé tai
“Nghién ctru ché tao ché pham dic chung AM-QS chdng nim
mdc cho vt liéu gdc xenlulo tmg dung trong cong tic bao quan
vii khi trang bi” (ma s 2022.11.41) do Bo Qudc phong quan 1y.
Cac tac gia xin chan thanh cam on.
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