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NGHIEN CUU SU DUNG MANG BAO SINH HOC TU DICH
CHIET VI KHUAN Pseudomonas putida 199B DEN KHANG
NAM Aspergilus flavus T1 TRONG QUA TRINH BAO QUAN
HAT NGO GIONG

Nguyén Thy Pan Huyén*, Lé Thanh Long, Tran Thi Thu Ha, Nguyén Cao Cuong,
Nguyén Hién Trang

Truong Dai hoc Nong Lam, Dai hoc Hué, 102 Phung Hung, TP. Hué, Thira Thién Hué, Viét Nam

Tom tit: Chung T1 phén l4p tir cac mau ngd nép NK66 nhiém ndm méc tw nhién dwoc st dung d¢€
nghién cttu kha ndng khang ndm cta dich chiét vi khudn Pseudomonas putida 199B. Déc diém hinh
thai ctia chting T1da duoc quan sat dai thé trén moi truong PDA va vi thé trén kinh hién vi két hop
so sanh voi loai Aspergilus flavus d6i chiing. Két qua phéan tich trinh ti gen ma hoéa 28S rRNA cta
chiang T1 cho thay sy twong dong trinh tw cao véi cac trinh tw tuong ting cuia loai Aspergilus flavus
trén ngan hang gen. Két qua khao sat anh huong cta dich chiét vi khuan P. putida 1én su phat trién
ctia nam A. flavus gay bénh trén hat ngd sau thu hoach va bao quan ¢ diéu kién in vitro cho thdy dung
dich P. putida néng d6 24 % da e ché 74,50 % sy phat trién duong kinh tan ndm sau 10 ngay nudi
cay va tc ché€ 79,63 % su hinh thanh sinh khéi soi ndm sau 7 ngay nudi cdy. O diéu kién in vivo, sw
nay mam cta hat giong ngd sau 30 ngay dugc tao mang bao sinh hoc béng dich chiét vi khuan P.
putida ndng 4o 18 % dat 97,91 %, ti 1€ hat nhiém ndm mdc giam con 20 % so véi 72 % o mau d6i
chiing.

Tt khoa: Aspergilus flavus, hat ngd, khang ndm, mang bao, Pseudomonas putida

1  Datvan dé

Cay ngd (Zea mays L.) la mot loai ngli cGc quan trong trén thé gidi, ding thit ba sau
liia mi va lua gao, ¢6 ndng sudt cao va gia tri kinh t&€ 16n cua loai nguoi, la nguén luong
thuc nuoi sdng gan 1/3 dan s6 thé gidi. N6 la lwong thuc chinh ctia nguwoi dan khu vuc
Dong Nam Phi, Tay Phi, Nam A va la thanh phéan quan trong trong thitc &n chan nubi gia
suc, gia cam. Khoang 70 % chét tinh trong thitc an tong hop cta gia suc la tir ngd. Ngay
nay, khi khoa hoc cdng nghé phat trién, nhu cau vé thyc phdm cua con nguoi cang da
dang, phong pht, ngé dwoc st dung trong rat nhiéu san pham thiee pham. Ngoai ra, n6
con dugc tng dung trong cac nganh cong nghiép nhe va dwoc pham [2].

O Viét Nam, dién tich trong ng6 cling nhu san lugng ngd téng nhanh, ndm 2010,
dién tich trong ngo la 1,126 triéu ha, san luong 4,606 triéu tan, dén nam 2013 dién tich tang
1én 1,170 triéu ha, san luong dat duoc 5,190 triéu tan [13]. Tuy nhién, san luong ng6 nhw
vay van chua dap ting duogc nhu cau trong nudc do sau bénh trén dong rudng va sau bénh
(ndm mdc, moi, mot...) sau thu hoach gay ra ton that 16n cho nong san, wdc tinh that thoat
10-13 %. Ngoai viéc gay ra ton that cho ndng san, ndm mac con sinh ra cac ddc t6 dac biét
nguy hiém véi sttc khoe con nguoi va dong vat, gay ngd ddc cap tinh, gay ton thuong gan
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(ung thu gan...), gdy quai thai, gy dot bién, suy dinh dudng... tham chi vdi liéu luong cao
c6 thé dan téi tir vong. Trong khi d6 nhu cau stt dung ngd trong nganh chan nuoi 1én dén
5,5 triéu tan/nam. Hang nam, nudc ta phai bo ra nira ty USD d€ nhap khiu ngd hat [2].

Hién nay, trén thé gidi cling nhu ¢ Viét Nam viéc nghién ctru mitc d6 nhiém ndm
mdc va doc t6 nam trén lwong thue, thye pham la van dé quan trong nh3m bao vé st khoe
con nguoi va dong vat. Két qua nghién ctru cta Vincelli va Parker cho thdy trén ngd cé
nam Fusarium va doc t8 ctia n6 [11]. Nghién ctru ctia Nguyén Thuly Chau da cho thay ngd
Viét Nam nhiém nhiéu loai ndAm mdc sinh doc t6 mycotoxin [1].

Nhitng nam gan day, cac bién phap phong trir tac nhan gay bénh trén cac loai lwong
thue, thue phdm bang phuong phép sinh hoc dang dwgc nhiéu nha khoa hoc quan tam,
nghién ctru d€ dam bao an toan stic khoe cho nguoi va dong vat. Vi khuan Pseudomonas
putida c6 kha nang tiét ra chdt khang sinh, tinh diét khuan cao, canh tranh vé dinh dudng
va tan cong truee tiép 1én soi ndm gy bénh [6, 7]. Tuy nhién, cac nghién ctu vé st dung vi
khuan P. putida trén hat ngd hién nay van chura duoc nghién cttu day du. Nghién cttu nay
khao sat kha nang khang ndm mdc dién hinh va hiéu qua cua viéc tao mang bao trén hat
nham bao quan hat gidng ngod lai NK66 bang dich chiét vi khuan thong qua céc chi tiéu
nhu kha néng trc ché sy phét trién hinh thdi, sinh khdi ctia ndm, ty 1& nhiém bénh va ty 1&
nay mam cua hat giéng. Két qua nghién cttu ctia chung t6i ciing da cho thay dich chiét vi
khudn P. putida c6 hiéu qua dang ké trong kiém soat ndm mdc A. flavus gay ra trén hat ngo
sau thu hoach va bao quan.

2 Vatliéu va phwong phap nghién cttu

2.1 Viatliéu

Gidng ng6 nép nu (ngd lai) NK66 duoc thu mua tai phuong Tt Ha, Thi xa Huong
Tra, Thita Thién Hué.

N&m mdc phan 1ap trén hat ngd da tach phoi bang cach cho nhiém bénh ty nhién.

Ché phdm vi khuan d6i khang P. putida 199B duwoc cung cdp boi phong thi nghiém
Khoa Néng hoc — Pai hoc Nong 1am Hué.

Céc hda chat: moi truong Pseudomonas, xudt xi: Mecrk. Agar, duong glucose: do
tinh khiét 99,9 %, xuat xtr: Viét Nam.

2.2 Phwong phap nghién cttu
Phan 14p, dinh danh ndm A. flavus

Moi truong PDA duoc dung d€ phéan lap ndm mdc tir hat ngd. Dya vao hinh thai
khuan lac, mau sic khuan lac, dic diém bao tr khi soi dwéi kinh hién vi so véi chung d6i
chting, so by tuyén chon ra cac chung méc nghi ngo 1a A. flavus . Mau ndm nay duoc dinh
danh béng phuong phap khuéch dai (PCR), giai trinh tw gene ma héa 28S rRNA va tra cttu
bang cong cu BLAST (NCBI).
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Anh huwéng cta dich chiét vi khudn P. putida dén su phat trién ctia nim A. flavus trén
moi treong dac (PDA)

Mboi truong PDA tiét trung cé chira cac nong dd dich chiét vi khuan P. putida (0 %
(d6i ching); 6 %, 12 %, 18 % va 24 %) duwgc phan phéi vao cac dia petri duwong kinh 9 cm
(20 ml/dia), 13p lai 3 Tan & mdi cong thirc. Tan ndm c¢6 duong kinh 2 mm cét tir ria dia
khudan lac ndm A. flavus thuan chung (nu6i 5 ngay ¢ 28 °C) dwgc dat vao tam cac dia moi
treong da chudn bi sdn, nuodi & 28 °C. Theo ddi va do duwong kinh tan ndm (DKTN), 2
ngay/lan bang thudc kep dién tr.

Xac dinh hiéu luc tc ché€ duoc tinh theo ty 1& (%) tc ché téc do phat trién cua
duong kinh tan nam PI (%) [4].
PI(%) = " x 100

trong d6 PI la ty 1é tec ché (%), C la duong kinh phat trién ctia s¢i nam trén dia d6i ching
(mm), Tladuong kinh phét trién ctia sgi ndm trén dia duoc x ly bang ché pham (mm).

Anh huéng cia dich chiét vi khudn P. putida dén sy phat trién cta A. flavus trén méi
treong long (PDB)

Mbi treong PDB sau khi thanh trung, lam ngudi duoc bo sung dich chiét vi khuan P.
putida v6i cac néng do can khao sat va dugc cho vao cac dia petri (duwong kinh 9 cm) voi
ciing mdt thé tich (20 ml). Tan ndm c6 duong kinh 2 mm cét tir ria dia khudn lac ndm A.
flavus thuan chung dugc dwa vao gitra cidc dia moi truong da chuan bi sdn. Thi nghiém
thuc hién v6i 5 cong thiec & cac nong dd dich chiét P. putida lan luot 1a 0 %, 6 %, 12 %, 18 %
va 24 %, mdi cong thitc 13p lai 3 Tan. Sinh khdi kho ctia ndm duoc xéac dinh sau khi nudi &
28 °C trong 7 ngay bang cach loc qua gidy loc va say ¢ 55 °C trong 10 gid. Hiéu luc tic ché,
IC (%) (Inhibitory Concentration) ctia P. putida 1én A. flavus dwgc tinh theo cong thikc: [4]

IC (%) = === x 100

trong do C la sinh khéi kho ctia tan ndm 6 cong thic d6i ching (khong xt li ché phdm), T
la sinh kh6i kho ctia tan ndm ¢ cong thikc thi nghiém.

Anh hudng ctia néng d6 dich chiét vi khuan P. putida dén ty 1é bénh trén hat ngé tach
phoi

Hat ng6 tach phoi dwoc ngam 2 phut trong dich chiét vi khuan P. putida & cac nong
dd 0 %, 6 %, 12 %, 18 % va 24 %, gum arabic 20 % dwoc bd sung vao dung dich d€ tao mang
bao, hdn hop gum arabic va dich chiét vi khuan P. putida kho sé tao ra mot 16p mang bao
gitp vi khuan P. putida bam chac quanh hat ng6 va phat huy hoat tinh khang ndm. Sau dé
do ra phoi kho va tién hanh u mau. Ty 1é ndm bénh duoc xac dinh sau 0, 15 va 30 ngay.
Mbi thi nghiém duoc 1ap lai 3 Tan.

Anh hwéng ctia néng dé dich chiét vi khuin P. putida dén ty 1é ndy mim trén hat giong
ngo
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Hat ngd duwgc ngam trong dich chiét vi khudn P. putida & cac nong d6 0 %, 6 %, 12 %,
18 % va 24 % trong thoi gian 2 phut. Sau d6 phoi kho rdi tién hanh G mau trong 0, 15 va 30
ngay, mau duoc xac dinh ty 1& nay mam.

2.2 Phuong phap xit 1y s6 liéu

Két qua thi nghiém dugc phan tich phwong sai mot nhan t6 ANOVA (Anova
single factor) va so sanh cac gia tri trung binh bang phép tht DUNCAN (Duncan’s
Multiple Range Test) trén phan mém thdng ké SAS, phién ban 9.13.

3 K&t qua va thio luan

3.1 K&t qua phan lap, dinh danh ndm Aspergilus flavus giy méc hat ngd

Sau 5 ngay cho nhiém n&m tw nhién (Hinh 1), ching ndm T1 duoc dem di nudi
cdy. Tién hanh quan sat dai thé va vi thé trén moi truong PDA va t€ bao trén kinh hién vi
nhéan thdy chung ndm mdc T1 ¢ dac diém dai thé, vi thé giong chung A. flavus theo md ta
cua Gautam va Bhadauria [9].

Hinh 2. Tan ndm chung T1 trén méi truong PDA
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Két qua so sanh voéi chuing d6i chiing cho thdy chung T1 ¢ mtc twong ddng cao vé
hinh thai, mau sic khuan lac cing nhu vé dac diém sinh bao tir. Sgi ndm da bao, phan
nhéanh manh, tan ndm tron, xung quanh ria khuan lac ¢é nhiing giot tiét mau tréng duc tiét
ra sau 6-8 ngay nudi cdy. Khuan lac c6 mau xanh vang, xanh xdm, soi ndm toi, roi, dau soi
ndm c6 hinh tron, mat sau khudn lac c6 mau trang dén trang nga (Hinh 2: mit truedc va mat
sau cua tan ndm chung T1 trén moi treong PDA). Bao tr chting ndm T1 la bao tt phan sinh
tron hodc hoi tron, nhén, thé binh hinh tru. Tdi hay bong gén lién véi thé binh, trén dau thé
binh tao thanh mot chudi bao ti dinh (Hinh 3).

a b
Hinh 3. D4c diém vi thé cta chiing ndm T1
a) Bao tir dinh; b) Bao ti dinh va cudng bao tir dinh

Chting ndm mdc T1 dugc dinh danh bang phuong phap giai trinh tu mot phan gen ma hoa
cho ti€u phén ribosome 28S (285 rRNA), két qua tra cttu qua BLAST SEARCH trén ngén hang di liéu
gen ctia NCBI dwgc trinh bay ¢ Hinh 4.

K&t qua so sanh trinh tu gen rRNA 28S cta chung ndm mdc T1 phén lap vdi gen trong ngan
hang gen bang phan mém Blast cho thay gen twong dong 99 % véi chung A. Flavus MUM10220. Do
dé, cb thé két luan ré“mg ching ndm mdc vira phan 1ap duoc 1a A. flavus, ky hiéu la A. flavus T1.

TCTCACCCTCCTCTGACGGCCCGTTCCAGGGCACTTAGACAGCGGCCGCACCCGA
AGCATCCTCTGCAAATTACAATGCGGACCCCGAAGGAGCCAGCTTTCAAATTTIGA
GCTCTTGCCGCTTCACTCCCCGTTACTGAGGCAATCCCGGTTGGTTTICTTITCCTCC
GCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCTG
CAAAAGATTGATTTGCGTTCGGCAAGCGCCGGLCGCGCCTACAGAGCGGGTGACA
AAGCCCCATACGCTCGAGGATCGGACGCGGTGCCGCCGCTGCCTTTGGGGCCCGT
CCCCCCCGGAGAGGGGACGACGACCCAACACACAAGCCGTGCTTGATGGGCAGC
AATGACGCTCGGACAGGCATGCCCCCCGGAATACCAGGGGGCGCAATGTGCGTTC
AAAGACTCGATGATTCACGGAATTCTGCAATTCACACTAGTITATCGCATTTCGCTIG
CGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTTITAACTGATTG
CGATACAATCAACTCAGACTTCACTAGATCAGACAGAGTTCGTGGTGTCTCCGGC
GGGCGCGGCECCCGGGGCTGAGAGCCCCCGGCGGCCATGAATGCCGGGCCCGCCG
AAGCAACTAAGGTACAGTAAACACGGGTGGGAGGTTGGGCTCGCTAGGAACCCT
ACACTCGGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTTT
ACTTCCTCTAAATGACCGGGTTTGACCAACTTTCCGGCCCTGGGGGGTCG

TIGCCA ACCCT

Hinh 4. Két qua giai trinh tw gen 28S ctia chung ndm A. flavus T1
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3.2 Anh hwéng cta dich chiét vi khuan P. putida dén su sinh treong cta A. flavus T1
trén méi truong PDA

Anh huwong caa dich chiét vi khuén P. putida dén su sinh trieong, phét trién ctia ndm
A. flavus T1 trén moi truong PDA duoc thé hién thong qua duong kinh tan ndm, két qua o
Bang 1 va Hinh 5.

Két qua ¢ Bang 1 cho thdy nam tran dia sau 10 ngay nu6i cdy, duong kinh tan ndm
dat 72,12 mm & CT ddi ching. Khi bd sung dich chiét vi khuan P. putida, duong kinh tan
nam & cac nong d6 twong tng tai cdc thoi diém khac nhau déu nho hon so véi mau dsi
chiing. Sy sai khac vé duong kinh tan ndm ¢ cac cong thic thi nghiém déu c6 y nghia
thong ké. Tai thoi diém két thic qua trinh khao sét (10 ngay), duong kinh tan ndm ¢ mau
déi ching la 72,12 mm 16n hon cac cong thirc ¢é bo sung dich chiét vi khudn: 58,47 mm,
41,14 mm, 35,08 mm va 18,39 mm & cdc mau cé bd sung dich chiét P. putida teong tmg voi
cac nong do dich chiét vi khuan 6 %, 12 %, 18 % va 24 %. Toc d6 phat trién duong kinh tan
nam A. flavus T1 gidm manh nhat & mau xt 1y dich chiét vi khuan P. putida v6i CT IV (24
%). Diéu nay cho thdy ¢ cac cong thirc thi nghiém, kha nang khang ndm A. flavus T1 cta
dich chiét vi khuan P. putida thé hién rat manh.

Hiéu luc e ché€ sy phat trién ndm A. flavus T1 tdng theo chiéu ting nong d6 dich
chiét vi khuan P. putida, cao nhat & néng do 24 % va thdp nhat ¢ nong do 6 %, twong ting
v6i gid tri PI lan lwot la 74,50 % va 18,93 %. Nong dd e ché t6i thiéu MIC90 (MIC:
minimum inhibitory concentration) la 29,35 %.

Theo Abdullah va cdng sw, P. Putida2, P. Fluorescens3 va cac loai khac c6 thé san xuét
khang sinh phenozine, chat ¢ kha nang trc ch€ su phat trién ctia ndm gay hai trén thuc vat,
két qua cho thdy P. putida2 da e ché dén 94,2 % su sinh truong ctia nam Fusarium, trong
khi P. fluorescens3 tic ch€ dugc 94,6 % va khi sit dung phoi hop P. putida2 va P. fluorescens3
thi hiéu qua tGic ché'lén dén 100 % [6].

Akhtar va Siddiqui nghién cttu stt dung vi khuan vung ré kich thich sy sinh treong
thiee vat nhdm kiém soat bénh muc ré phtic tap ¢ cay dau. Két qua cho thay P. putida tc
ché 59 % sw phat trién ctia ndm Macrophomina phaseolina va Meloidogyne incognita,
trong khi P. alcaligenes va Ps28 chi tec ché duoc 48 % va 44 % [5].

Bang 1. Anh hwong ctia dich chiét vi khuan P. putida dén su sinh treong, phat trién
ctia ndm A. flavus T1

o Ngay o/ 2
Nonlg d(.)oP. Puong kinh tan nim A. flavus T1 (mm) PI( /0)‘ o
putida (%) 10 ngay

2 4 6 8 10
0 8,262 24,92a 39,562 56,752 72,122 0
6 7,93b 18,57 30,75 42,16 58,470 18,93
12 7,41 16,42¢ 25,98¢ 34,68 41,14¢ 42,96
18 4,054 11,294 19,964 27,684 35,084 51,36
24 0,00e 5,67¢ 10,24e 15,03¢ 18,39¢ 74,50

Ghi chui: Cic gid tri trung binh dwong kinh tdn néiin theo hang doc cé sy sai khdc 6 mirc if nghia p < 0,05
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Hinh 5. Nam A. flavus sau 10 ngay nudi cay trén moi truong PDA bo sung CPVK P. putida & 28 °C

3.3 Anh huwong ciia dich chiét vi khudn P. putida dén su sinh truéng cta A. flavus T1
trén méi truong PDB

Kha nang khang ndm ctia mot chat duwoc danh gia qua viéc tic ché su sinh truong,
phat trién hinh thai khudn lac ndm dong thoi cling duoc danh gia qua viéc tc ché duoc su
tao thanh sinh khoi soi ndm. Muc dich cua thi nghiém 1a xac dinh anh hudng ctia dich chiét
vi khuan P. putida dén sy tao thanh sinh khoi ndm A. flavus. Két qua thé hién ¢ Hinh 6 va
7.

Két qua 6 Hinh 6 cho thdy quy luat tic ch€ sinh kh&i ndm A. flavus ciing giéng quy
luat tc ché€ su sinh truong, phat trién cta loai ndm nay trén moi treong dac, nong do
CPVK P. putida cang cao thi luong sinh khéi sgi ndm thu duoc cang it: sinh khoi kho giam
dan tr 0,216 g 6 nong d6 0 % xudng 0,044 % & nong do P. putida 24 %. Gia tri trung binh
sinh khoi kho thu dugc ¢ cac cong thite ¢d su sai khac vé mat thong ké.

Khi tang nong do dich chiét vi khuan thi hiéu lwc tic ché ciing tang 1én. Nong d¢ 12
%, 18 % hiéu luc trc ché dat Tan luot 1a: 58,79 % va 69,44 %. O nong &6 24 %, hiéu luc tic ché
dat 79,63 %. So v6i mdi treong dac thi moi treong long cho kha nang khang cao hon do
trong moi truong long cac chat khang sinh trong dich chiét vi khuan P. putida sé di chuyén
dé dang, tham thau nhanh, tic ché kha nang hdp thu dinh duéng, phét trién ctia ndm A.
flavus t6t hon so v6i moi treong déc.
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Hinh 6. Anh huéng ctia cic nong d6 dich chiét VK P.putida dén sinh kh&i nAm A.flavus T1 sau 10
ngay nudi cdy & 28 °C; Ghi chii: cdc gid tri trung binh cd ciimg chik cdi in thuong la khong sai khdc & mirc v nghia
p<0,05

Hinh 7. Nam A. flavus T1 sau 7 ngay nudi cdy trén moéi truong PDB bd sung CPVK P.putida ¢ 28 °C

34  Anh hwéng cta dich chiét vi khudn P. putida dén kha ning khang nam A. flavus
va s ndy mam cua hat giong ngo & diéu kién in vivo

Chat luwong hat gidng quyét dinh ndng suat cay trong. Mot trong nhitng tiéu chi
danh gia chat leong hat gidng 1a ty 1é nay mam va ty 1é bénh. Cac mau hat dwoc xtt 1y bang
cach tao mang bao bang dich chiét vi khuan P. putida, sau 0, 15 va 30 ngay sé dwoc dwa di
xéc dinh ty 1é ndy mam va ty 1é nhiém ndm mdc. Két qua duoc thé hién 6 Bang 2 va 3.

Sau 30 ngay bao quan, ty 1& nay mam (dugc tinh bang tong s hat nady mam trén
tong s6 hat dem 1) cua hat ngd gidng khong co sai khac cé y nghia thdng ké so vdi cong
thite d8i chiing va déu dat trén 80 %, dam bao yéu cau hat st dung lam hat giong. Ty 1é
nay mam cua hat giong ngd sau 30 ngay bao quan ¢ cac cong thic thi nghiém déu tuong
duong cong thire ddi ching: 98,34 % va 97,91 % tuong tng voi nong dd P. putida la 18 va
24 %, nong dd P. putida 6 % con c6 ty 1& ndy mam cao hon mau ddi ching 1a 101,66 %.
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biéu nay ching to sau mdét thoi gian bao quan, P. putida khong anh huong dén sy nay
mam ctia hat giéng ngo.

Georgieva nghién cttu anh hudng cua vi khuan dén su ting truong cua cay dua
chudt trong diéu kién nha kinh. Hat dwa chudt duoc ngdm trong dung dich vi khuan
(Streptomyces griseoviridis va P. putida véi nong dd 1.1010 t€ bao/ml) trong vong 8 gio, sau
d6 dua di gieo. Két qua sau 20 ngay gieo, & mau d6i chiing, ty 1é ndy mam dat 73 % dén 80
%. D61 v6i hat ngam trong nude, ty 1& ndy mam la 80 % dén 90 %, con khi ngam trong dich
chiét vi khuan cé 86 % dén 95 % hat nay mam [8].

Zulueta-Rodriguez va cdng su nghién cttu anh hwéng ctia hydropriming va
biopriming dén si ndy mam hat Abies hickelii va Abies religiosa ¢ Mexico. Két qua sau 30
ngay u, d8i v6i hat Abies hickelii, ty 1€ ndy mam cao nhat 91 % khi xt 1y boi P. fluorescens,
76 % khi xw ly P. putida, khong xt ly ché pham ty 1€ ndy mam chi dat 32 %. D6i voi hat
Abies religiosa, ty 16 ndy mam cao nhat 1a 68 % khi xi ly hat bang B. subtilis, dat 68 % khi
xtt ly béng P. putida, con khong xtt ly ché phdm trén hat, ty 1& ndy mam chi 28 % [12].

Bang 2. Anh hwong ctia dich chiét vi khudn P. putida dén ty 1& ndy mam cta hat giéng ngod

Nong dé dich chiét vi khuan P. putida (%)
Ty 1& ndy mam (%)

Thoi diém

(ngay) 0 6 12 18 24
0 100° 98,95% 94,77 93,03° 93,73°
15 922 91,66% 88,04° 87,31° 90,93%
30 100 101,66° 97,91% 98,34% 97,912

Ghi chii: Cic gid tri trung binh vé ty 1¢ ndy mim theo hang ngang cé s sai khdc ¢ mirc i nghia p < 0,05

Nong do dich chiét P. putida 18 % da tic ché rat hiéu qua sy nhiém ndm & hat giong
ngd & cac cong thikc thi nghiém. Ngay sau khi xtt ly, ty 1é nhiém ndm con kha cao so véi
mau d8i chting. Tuy nhién, sau 30 ngay bao quan, mang bao phat huy tdc dung khang ndm
nén ty 1& nhiém giam di rat nhiéu, 20 % & nong d6 dich chiét P. putida so véi 70 % & cong
thirc d6i chiing (Bang 3).

Co ché€ d6i khang véi mam bénh caa P. putida duoc giai thich 1a do vi khudn nay c6
thé san xuat khang sinh phenozine, chat c6 kha nang tic ché sy phat trién cia ndm gay hai
trén thuc vat [6], cac chat khang sinh nhu siderophore dwgc tiét ra tie P. putida c6 kha nang
tic ché sy phat trién ctia ndm Ph. parasitica gay bénh théi ré & viing ré ctia cac cay c6 mui

[1].

Béng 3. Ty 1é nhiém n&m mdc trén hat ngd c6 xtt Iy véi dich chiét vi khuan P. putida

Thoi diém Nong d6 dich chiét vi khudn P. putida (%)
(ngay) Ty 1& nhiém A. flavus (%)
0 6 12 18 24
0 78 84 90 60 68
15 96 58 58 16 24
30 72 60 40 20 48
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4  Kétluan

Chung ndm mdc A. flavus T1 duoc phan 1ap tir hat ngd giong NK66 cho nhiém mdc
tw nhién. Chiing nay duoc xac dinh bang cach quan sat dai thé trén moi truong PDA va vi
thé trén kinh hién vi, dong thoi duoc dinh danh bang phwong phap giai trinh tu gen 28S
rRNA. Két qua nghién ctru cho thdy dich chiét vi khudn P. putida Gc ché t6t sy phat trién
cua mam moc A. flavus gay bénh mdc den trén giong ngd nép nu NK66 6 ca diéu kién in
vitro va in vivo: nong do dich chiét vi khudn 18 % tec ch€ 51,36 % su phat trién ndm trén moi
treong PDA va 69,44 % trén moi truong PDB; ty 1€ nay mam cua hat giong ngd dat 97,91 %
sau 30 ngay bao quan véi ty 1& nhiém mdc thap (20 %).
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APPLICATION OF BIOACTIVE COATINGS BASED ON
Pseudomonas putida 199B EXTRACT AGAINST Aspergillus flavus
T1 IN CORN SEED STORAGE

Nguyen Thy Dan Huyen*, Le Thanh Long, Tran Thi Thu Ha, Nguyen Cao Cuong,
Nguyen Hien Trang

HU - University College of Agriculture and Forestry,
102 Phung Hung St., Hue, Thua Thien Hue, Vietnam

Abstract: The T1 strain of fungi isolated from NK66 hybrid corn seeds naturally infected with typical
moldy was used to study the antifungal activity of Pseudomonas putida 199B extract. This strain
morphology was observed macroscopically on PDA media and microscopically on a microscope and
compared with Aspergilus flavus strain as a control. The 285 rRNA gene sequence analysis of the T1
strain showed high sequence similarity to that of other A. flavus strains deposited on GenBank
(NCBI). The results of the influence of the P. putida extract on the development of A. flavus causing
the disease on corn seed in after-harvest and storage in in-vitro conditions showed that the solution
with a concentration of 24 % of P. putida extract inhibited 74.50 % the growth of colony diameter after
10 days of incubation and 79.63 % the formation of mycelia biomass after 7 days of incubation. In in-
vivo conditions, after 30 days of storage, the hybrid corn seeds coated with 18 % of P. putida extract
reached 97.91 % of germination rate, and the fungal infection rate decreased to 20 % compared with
72 % at the control.

Keywords: Aspergilus flavus, antifungal, corn seeds, Pseudomonas putida, coating
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