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NGHIEN CUU KHA NANG DIET NAM MOC ASPERGILLUS FLAVUS BANG
PLASMA LANH O AP SUAT KHI QUYEN
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Plasma lanh ¢ ap suat khi quyén co thé khir tring chdng lai hau hét cac loai vi khuan va nim mdc
bai vi cac loai hoat tinh va ion, chéng han nhu nguyén ti hydro, cac ion, electron, tia tir ngoai va
ozon... dugc phat ra trong qua trinh phong tia plasma. Vi vay, day duoc coi la mot phuong phap
tiét trung hiéu qua hon cac phuong phap thong thuong nhu say kho, chiéu xa tia gama,

axitperacetic...

Trong nghién ctru nay, ching toi trinh bay cac két qua vé viéc sir dung ngudn

plasma DBD (Dielectric Barrier Discharge) ¢ ap suat khi quyén dé tiéu diét nam moc Aspergillus
flavus. Két qua cho thiy, thoi gian diét sach bao tur niam & ving tac dung chi can téi da 100 gidy.
Do d6 nguén plasma DBD & ap suat khi quyén c6 thé dugc sir dung nhu mot phwong phép hitu

hiéu dé diét nam moc

Tir khéa: Khir nam moc, plasma lanh, DBD, Aspergillus flavus, plasma & dp sudt khi quyén

DAT VAN BE

Plasma 1 khi bi ion héa (mét phan) chaa cac
dién tich tu do (electron va ion), cac goc tu do
cling nhu cac phéan tir va nguyén tir & trang
thai kich thich [1], [2]. Plasma & ap suét khi
quyén di dugc phat trién cho nhiéu tng dung
nhu mach in, khic 15 [3], bién tinh bé mit cac
vat liéu polyme [4], lam sach khong khi [5] va
khtr trung [6], [7], [8]. Ngay nay, cac nghién
ctru vé vo khuan béng plasma ngay cang tang.
Khtr trung 1a mot qua trinh vat 1y va hoa hoc
ma lam suy yéu hodc loai bo cac vi sinh vat,
ddc biét 1a vi khuan va ndm mdc. Trong mot
thoi gian dai, cac nha khoa hoc da bao céo
rang plasma c6 thé giét chét hay trc ché su
ting truéng cia vi khuin hay nim méc.
Thong thuong, phuong phap khur tring nhu
nhiét dg, dung dich hoa hoc duoc sur dung dé
khtr tring bé mit cta qua, hat, cac loai gia vi
va thire an...thuong tén nhiéu thoi gian va gay
ton hai hodc c6 du luong chit doc hai [9].
Van de Veen va cong su [10] di bao céo ring
tac dong cua plasma lanh vao cac bao tir nim,
vi khuan nhiéu hon so véi cac k¥ thuat thong
thuong nhu siy nong, hoa chit va xir Iy UV.
Trong s6 10.000 loai ndm mdc khac nhau
duoc biét dén thi co khoang 50 loai 1a c¢6 hai
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dbi voi gia suc, gia cAm va con ngudi. Cac
loai ndm nay san sinh ra cac doc td duoc goi
chung 1a Mycotoxin [11]. Mycotoxin 13 chét
ddc sinh ra tir nAm mdc, duge hinh thanh khi
nam chuyén hoa céc chat dinh dudng c6 trong
thirc an va nguyén liéu. Sy hinh thanh ndm
mdc va doc td cua chung c6 thé bét dau tir khi
ciy con & trén dong, ltc thu hoach, trong khi
bao quan hodc ngay ca trong qué trinh ché
bién thirc dn cho vat nuéi. Nhu vay, khong
noi nao trén thé giGi co thé thoat khoi ndm
mdc va doc td tir chiing, va tac hai cta ching
1a vo cung to 16n déi voi ning sudt vt nudi
va stic khde con nguoi.

Trudc day ngudi ta cho rang, doc t ndm mdc
& mdi noi c6 khac nhau do diéu kién dia Iy
cua ting khu vuec. Chﬁng han nhu: doc td
Aflatoxin thi thuong dugc tim théy & khu vuc
nhiét déi, trong khi d6 thi doc t6 Zearalenon
thuong tim thdy & x{r 6n d6i. Nhung ngay nay
khi nguyén liéu thirc dn (kh6é dau ddu nanh,
hat hoac ba b?ip, dau co...) duoc mua ban,
chuyén ché tir khu vuc nay dén khu vuce khéc
thi viéc cong hudng cia cac loai mycotoxin la
dé xay ra. Piéu nay 1a ndi 4m anh cho cic nha
chin nudi va ho luén tim cach dé loai trir, vi
ho biét su c¢6 mat doc td trong thuc an khong
nhitng lam giam gia tri dinh dudng cia thic
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dn ma con san sinh ra cac doc to gay bénh cho
vat nuéi. Aflatoxin la doc t6 cia nim
Aspergillus flavus va A. parasiticus - ¢6 nhiéu
& hat bép, dau phong va mét vai loai hat khac
c¢6 chira dau. N6 khong chi 1a doc t6 ndm mdc
gdy nhiém doc, gy rdi loan chirc ning, giy
suy giam mién dich, thoai hoa gan than ma
con gy chét gia sic trong truong hop nhiém
doc vai ham lugng 16n. Aflatoxin cling duoc
chtng minh 14 chit doc gy ung thu cho dong
vat thi nghiém, do d6 rat nguy hiém dbi voi
con nguoi [12].

Trong bai bao nay, ching t6i trinh bay két qua
cua viée diét nAm mdc Aspergillus flavus (A.
flavus) thuong nhiém trong thirc dn chin nuoi
bang plasma nho str dung ngudn plasma DBD
& 4p suat khi quyén.

VAT LIEU VA PHUONG PHAP

Nguon plasma lanh ma chiing toi da ché tao
cho thir nghiém trc ché va tiéu diét nAm mdc
hoat dong dua trén nguyén ly cua sy phong
dién qua hang rao dién moi (DBD- Dielectric
Barrier Discharge) [6, 13, 14]. DBD gém hai
dién cuc bang nhom c6 dang hinh tru voi
duong kinh 35 mm, dugc dét trong 16p dién
moi teflon ¢6 d¢ day 2 mm. Dién cuc thir 2 1a
cac vat liéu véi dién dung cao hodc duoc ndi
dat. Sy phong dién kich thich xay ra khi dién
cuc duoc cép dién tiép xtc voi bé mat diéu tri
0 mot khoang cach thich hop (< 3 mm) tuy
thudc vao thoi gian va d¢ phan cuc cua dién
ap dit vao. Mot ngudn xung dién thé cao (~17
kV duogc dat vao dién cuc cia DBD) dugc tao
ra nho mot mach tao xung va dao dong két
nbi v6i mot bién thé flyback. Mdi xung kich
thich khéi tao mot chudi xung dién cao ap va
dao dong tat dan véi tan s6 ~ 13 kHz. Nguon
plasma hoat dong & diéu kién 6n dinh ma
khong can thém dong khi [13, 14].

Chung nim mébc Aspergillus flavus (A. flavus)
phan 1ap tir ngd bi mbc duge nudi ciy va luu
gitr tai Khoa Cong ngh¢ sinh hoc, Truong DPai
hoc Khoa hoc, Pai hoc Thai Nguyén.

Chung nidm méc A. flavus duoc nudi cdy trén
méi truong PDA sau 3 ngay & 30 °C thu bao
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tr bang dém PBS (phosphate buffer saline)
tao thanh dich huyén phu bao tir c6 nong do
10° bao ti/ml. 10° bao tir nAm dugc cdy trang
déu trén dia petri (® 9 cm) chira moi truong
PDA day 0,3 mm. Sau do, cac mau duge xu
1y bang tia plasma trong thoi gian khac nhau
¢ diéu kién nhiét d6 phong. Cac dia sau khi
xtr 1y tia plasma duoc nudi trong diéu kién 30
°C sau 72 h quan sat hiéu qua diét bao tir
nam. Gian dd thuc nghiém khr bao tir nam
bang ngudn plasma DBD dugc thé hién trong
Hinh 1.
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Cham plasma

Hinh 1. Gidn do hé khir bao tir nam sir dung plasma DBD
KET QUA VA THAO LUAN

Ph6 phat xa quang OES da duogc do dé xac
dinh cac thanh phan phd phat ra tir plasma
DBD, ch’fmg han nhu cac géc tu do, 0zOn va
cac birc xa UV. Cac vach xuat hién & hai dai
phd tmg vai cac dich chuyén manh cia phan
ter N, (315 nm, 337 nm, 357 nm va 380,7
nm), goc OH (308 nm) va nguyén tar Oxy
(394,2 nm va 436,8 nm) (Hinh 2).
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Hinh 2. Phé phdt xa quang OES ciia plasma DBD trong
khong khi
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Theo nguyén ly véat ly, plasma DBD duogc
phéng ra & 4p sut khi quyén 1a an toan, do d6
ching ta co thé ung dung tryc tiép ngudn
plasma nay 1én cac md sdng ctia con ngudi
hay dong vat v6i nhiéu loai diéu trji khac nhau
trong y té, thim my hay trong nong nghiép,
mdi truong... [15-17].
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40 giay

Hinh 3. Két qua diét bdo tir ndm A. flavus (néng dg 10°
bao tir/ml) o cac thoi gian xir Iy khac nhau.

Dé kiém tra kha ning wrc ché va tiéu diét nAm
mdc cia ngudn plasma DBD ma ching t6i di
ché tao, ching t6i di sir dung bao tir ndm A.
flavus. Hinh 3 1a két qua thu duoc khi xtr 1y bao
tir ndm A. flavus bang chum plasma phong ra tir
thiét bi DBD plasma theo thoi gian.

Két qua hinh 3 cho thiy, bao tir ndm A. flavus
hau nhu chua bj tiéu diét & thoi gian 20 s xir
ly. Bao tir ndm A. flavus bit dau bi diét mot
phan sau 40 s xur 1y (vang & giita) va chi bi
tiéu diét hoan hoan chi sau 100 s trong vung
khao sat (vong tron mau do 1a vung tac dung
cia chum plasma vé&i duong kinh 3,5 cm).
Két qua ciing chi ra, khi ting thoi gian tac
dung 1én thi ving tac dung cang rong ra va bao
tr ndm cang bi tiéu diét nhiéu hon (Hinh 4).
Nhu vy, c6 thé thdy thoi gian diét hoan toan

bao tir nAm thir nghiém A. flavus trong ving
tac dung déu rat ngan (chi khoang 100 s).
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Hinh 4. Két qua diét bao tir ndm A. flavus (néng dg 10°
bao ti/ml) ¢ thoi gian xur ly 120 gidy

Céc két qua thu dugc ¢ trén c6 thé dugc giai
thich thong qua dic trung phd quang phat xa
ctia chum plasma DBD. Tir ph6 quang phat xa
ctia plasma DBD trong khi quyén cho thay sy
xudt hién ctia cac gde tu do va cac buc xa UV.

Céc gbc tu do co thé phan tng voi nhau, va
vdi khong khi xung quanh, hoi nudc hodc
tham chi ca chét léng, noi chung tao ra cac
phan tir tht cap trén co s& oxy va nito nhu
H,0,, NO,, O3, NO,, NOs... Sau su tuong tac
Vv6i té bao sdng, cac thanh phan hoat tinh nay
phan tmg véi mang té bao, va sau d6 c6 thé
x4m nhap vao té bao va gy ton hai cho cac
yéu té lién bao, chiang han nhu cac bao quan
va phan to sinh hoc nhu DNA, RNA va
protein (Hinh 5) [18]. Do d6, cac vi khudn
cling nhu ching ndm mdc c6 thé bi pha huy
ADN do tac dong ctua cac hoat tinh nay.
Thudc tinh khang khuan cua plasma DBD la
mot tac dung hié¢p déng tlr tit ca cac loai hoat
tinh [13], [14].
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Hinh 5. Co ché diét phan tit sinh hoc.
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KET LUAN

Plasma lanh & 4p suit khi quyén c6 thé dugc
st dung nhu mét cong cu hi¢u qua cho viéc
diét nAm mdc nhidm trong noéng san va thic
an chan nuoi. Hi€u quéa cua viéc khu trung
bang plasma ting 1én cing voi thoi gian xir 1y.
Thoi gian diéu tri toi thiéu khoang 100 s 13 can
thiét dé dat duoc khur trung dat yéu cau dbi voi
ching nim duoc khao sat 1a A. flavus. Thudc
tinh khang khuan cia plasma DBD la mot tac
dung hiép déng tir tAt ca cac loai hoat tinh.
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SUMMARY
INACTIVATION OF ASPERGILLUS FLAVUS SPORES BY ATMOSPHERIC
PRESSURE COLD PLASMA SOURCE

Nguyen Van Hao"%', Nguyen Truong Son?, Trinh Dinh Kha', Nguyen Xuan Huong®,
Pham Tuan Hung®, Vu Xuan Hoa', and Do Hoang Tung?

'University of Science - TNU,

% Institute of Physics -Vietham Academy of Science and Technology

Atmospheric pressure cold (APC) plasma can sterilize against almost all kinds of bacteria and
spores because many ions and reactive species, such as oxygen atoms, electrons, UV and ozone,
etc., are generated during APC plasma. So this method has been proven to be more effective in
sterilization than other conventional methods such as drying, gamma ray irradiation, peracetic
acid... In this work, we present the results on applying DBD (Dielectric Barrier Discharge) plasma
source for fungal Aspergillus flavus spore extermination in livestock feed. Experimental results
showed that DBD treatment during 100 s Aspergillusflavushas completely eliminated in the
effective area.

Keywords: Fungal sterilization, Cold plasma, DBD, Aspergillusflavus, Atmospheric pressure cold
plasma
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