Tap chi KHLN S6 5/2026: 171 - 180

©: Vién KHLNVN - VAFS

DOI: https://doi.org/10.70169/VIFS.1302

ISSN: 1859 - 0373 Dang tai tai: https://vjfs.vafs.gov.vn

DANH GIA HIEU LUC PHONG CHONG NAM M()'c NAM BIEN MAU
HAI GO THONG NHUA (Pinus merkusii) CUA DICH NUOI CAY
TU HAI CHUNG VI KHUAN Bacillus velezensis DK7
VA B. vallismortis DK68

Quéch Pinh Huy', Baii Thi Thuy', Poan Vin Thuoc

"Vien Nghién cuu Cong nghiép rung
’Khoa Sinh hoc, Truong Dai hoc Su pham Ha Nji

TOM TAT

Nghién ctru ndy nham danh gia hi¢u luc phong chong ndm méc va ndm bién mau hai g8 cuia dich nu6i cdy tir hai
chung vi khuan déi khang Bacillus velezensis DK7 va Bacillus vallismortis DK68 trén 2b Théng nhya (Pinus
merkusii). Hiéu qua bao quan gd duoc danh gia dbi voi sy xam nhiém cua 03 ching ndm mdc gdm Aspergillus
niger, Penicillium citrinum, Trichoderma atroviride, va 02 ching ndm gdy bién mau Lasiodiplodia theobromae,
Aureobasidium pullulans. Két qua cho thay hiéu qua phong chéng nim phu thudc chu yéu vao ndng do dich nudi
cdy. Cap nong d 10% két hop v6i lugng xir ly 100 ml/m? ¢6 higu luc e ché nim hai g8. Cong thirc phdi tron
dich nuéi cay B. velezensis DK7 va B. vallismortis DK68 cho hi€u qua cao hon so vdi timg chung riéng l¢, lam
giam ty 1é dién tich gd bi nhlem n4m xubng con 20,83 - 24,58% sau 7 ngay khi xur Iy phong ngira trén mau g6
khong khir tring, trong khi mau dbi chung dién tich bi ndm xam hai tir 84,17 - 93,33%. Hiéu luc cua dich nudi
cdy giam dan theo thoi gian, dat clp hiéu lyc trung binh sau 14 ngay va cép kém sau 21 ngay khao nghiém. Két
qua nghién ctru cho thdy dich nudi cay cua hai chung vi khuan c6 tiém ning tng dung trong bao quan go theo
huéng sinh hoc, ddng thoi 12 co s dé tiép tuc t6i uu hoa ché pham nham nang cao hiéu qua bao quan gd.

Tir khod: Bao quan gd, B. velezensis, B. vallismortis, nAm mdc hai gd, nAm bién mau g3.

EVALUATION OF THE ANTIFUNGAL EFFICACY OF CULTURE BROTHS FROM
TWO BACTERIAL STRAINS, Bacillus velezensis DK7 AND B. vallismortis DK68, AGAINST MOLD
AND BLUE STAIN ON Pinus merkusii Wood
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ABSTRACT

This study evaluated the antifungal efficacy of culture broths of two antagonistic bacterial strains, Bacillus
velezensis DK7 and Bacillus vallismortis DK68, against mold strains and blue stain strains on pine wood (Pinus
merkusii). Wood preservation efficacy was assessed against three mold strains (4Aspergillus niger, Penicillium
citrinum, Trichoderma atroviride) and two blue stain strains (Lasiodiplodia theobromae, Aureobasidium
pullulans). The results showed that antifungal efficacy was primarily dependent on the concentration of the
culture broth. A 10% concentration combined with an application rate of 100 ml/m? showed inhibitory effects
against wood-damaging fungi. The combination of the culture broths of B. velezensis DK7 and B. vallismortis
DK68 exhibited greater antifungal activity than either individual strain, reducing the infected wood surface area
to 20.83 - 24.58% after 7 days when applied preventively to non-sterilized wood samples, whereas the control
samples suffered fungal infestation covering 84.17 - 93.33% of the surface area. The protective efficacy
gradually declined over time, showing moderate effectiveness after 14 days and poor effectiveness after 21 days
of testing. These findings suggest that the culture broths of the two bacterial strains have potential for biological
wood preservation, providing a basis for further formulation optimization to enhance wood protection efficiency.

Keywords: Blue stain, B. velezensis, B. vallismortis, mold, wood preservation.
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I. PAT VAN PE

Gd dong vai tro chu dao trong chudi gia tri ché
bién 1am san, duoc tng dung phd bién lam vat
liéu x4y dung, trang tri va dd ndi that. Tuy
nhién, véi dac thu khi hau nhiét dgi giéo mua céd
d6 4m cao la diéu kién 1y tudng cho cac tac nhan
sinh hoc, dac biét 1a ndm médc va nidm bién mau,
xa4m nhiém va gy suy giam nghiém trong chét
luong gd tuoi ngay sau khi khai thac (Bui Thi
Thuy, 2023). Viéc phong trir cac loai nAm bang
hoa chét ¢6 hiéu qua cao, tuy nhién c6 thé anh
huong dén moi trudong. Vi vay, nghién ciu va
phét trién cac bién phap kiém soat sinh hoc sir
dung vi sinh vét d6i khang c6 ngudn gdc tu nhién
dang la hudng di mang tinh thoi sy va cap thiét.

Trong sb cac tic nhan tiém nang, chi vi khuén
Bacillus ndi bat v6i kha nang hinh thanh noi bao
ttr giap duy tri sirc séng va chdng chiu tdt trudc
céc didu kién bét loi (Parte, 2014). Trong do, B.
velezensis so hitu nhiéu dic tinh sinh hoc quy
bau nhd kha niang tong hop cac hop chét khang
nam ngoai bao, nhiéu loai enzyme thay phan,
ddng thoi c6 kha nang kich hoat hé théng mién
dich tu nhién cua thuc vat (Wang et al., 2008;
Chowdhury et al., 2015). Bén canh d6, cac
nghién cuu ciing chirng minh loai B. vallismortis
thé hién hoat tinh ddi khang manh m¢& va c6
tiém nang ung dung cao trong kiém soat sinh
hoc céc bénh hai thuc vat (Yang L et al., 2017).

Tai Viét Nam, cac nghién ciu Gng dung vi
khuan d6i khang da ghi nhan nhiing két qua
budc dau kha quan. Trong giai doan 2022 -
2023, B mon Bao quan Lam san thudc Vién
Nghién ctru Cong nghi€p rung da xac dinh duogc
hé ndm hai phd bién trén gd rumg trong, bao
gdbm cac loai chi yéu nhu: Lasiodiplodia
theobromae (21,2%), Aspergillus niger (11,5%),
Trichoderma atroviride (11,5%), Penicillium
citrinum (5,8%) va Aureobasidium pullulans
(5,8%). Tur co s¢ dir ligu do, don vi da phan lap
va tuyén chon thanh cong hai chung vi khuén
ban dia co6 hoat tinh ddi khang manh 1a B.
velezensis DK7 va B. vallismortis DK68, co
hi€u luc khang A. pullulans cia B. velezensis
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DK7 va B. vallismortis DPK68 1an luot dat
71,9% va 74,8%; dbi véi A. niger, hiéu luc
tuong ung la 59,5% va 65,2% khi tht nghi€ém
trén moi truong thach (Bui Thi Thuy, 2023).
Nham dinh hudng phat trién cac ché phdm sinh
hoc thuong mai, chiing toi da tién hanh 1én men
va thu dich nuéi cdy cta hai chang vi khuan nay
dé thir nghiém danh gia kha niang khang nim
mde, ndm bién mau trén gd. Nghién ctu nay
gop phan hoan thién co s& khoa hoc vé kha
ning ung dung dich nudi cdy vi khudn ddi
khang, hudng t6i san xut cac ché phdm an toan
thay thé hoa chat doc hai dé bao quan lam san
tai Viét Nam.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

Nghién ctru st dung hai ching vi khuan dbi
khang 1a B. velezensis DPK7 (phan lap tir gd
Bang lang 6i (Lagerstroemia calyculata),
nguyén liéu san xuét diia tai tinh Bic Ninh) va
B. vallismortis PK68 (phan 1ap tor van boc
Thong nhua tai tinh Lang Son). Mau nam thir
nghiém bao gém hdn hop 5 ching nim hai gd:
Aspergillus niger Ni, Penicillium citrinum
GSb4.4, Aureobasidium pullulans ApuOl,
Lasiodiplodia theobromae GB5.3 va
Trichoderma atroviride GT22.2. Toan b0 cac
chung vi khuan va ndm méc nay déu duoc ké
thira tir ngudn ching ciia nghién ctu trude day
(Bui Thi Thuy, 2023). Mau g thtr nghiém la gb
Thong nhya tuoi duge gia cong theo kich thudc
tiéu chudn TCVN 13705: 2023.

2.2. Phwong phap nghién ciru

2.2.1. Nuéi ciy vi khuin va thu nhin dich
lén men

Hoat hoa va nhan giéng: Cac ching B.
vallismortis DPK68 va B. velezensis PK7 duogc
hoat hoa trén moéi trudng LB (cao nim men: 5
g/l, tryptone: 10 g/I, NaCl: 10 g/) trong 24 gid &
35°C, tbe do lac 200 vong/phut. Sau khi kiém
tra hoat tinh, vi khuin duoc tiép giéng (ty 1¢
5%) sang mdi truong nhan gidng (glucose: 15
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g/l, peptone: 10 g/l, NaCl: 5 g/l) va nudi cdy
trong diéu kién twong tu. Dich giéng dat yéu
ciu (khong tap nhiém) dugc sir dung cho qua
trinh 1én men.

Lén men thu dich nuéi cdy: Qua trinh 1én men
dugc thuc hién trén mdi truong Spore Bacillus
Medium (SBM) cai tién v6i thanh phan cho 1 lit
bao gébm: Glucose (1,04 g), MgS0..7H-0 (0,59
g), KH:2PO. (6 g), cao thit (3 g), pepton (5 g),
NaCl (0,1 g), FeSOs.7H.0 0,1 M (3,408 ml),
ZnS04.7H20 0,1 M (300 ul), CaCl> 0,1 M (29,7
ml) va MnCl> 0,1 M (60 ml). Dich giéng dugc
bd sung vao binh 1én men theo ty 1& 10% (v/v),
pH ban diu dugc diéu chinh vé 8,0. Qua trinh
1én men dién ra trong 48 gid & 35°C, toc do
khudy 200 vong/phut va suc khi 1 vvm. Két
thac 1én men, mat do vi khudn duoc kiém tra
bang phuong phap dém khuan lac trén dia thach
(CFU/ml) ¢ do pha loang 1077, dam bao mat do
dat trén 10® CFU/ml trude khi sir dung 1am dich
xur ly gb.

2.2.2. Nghién citu nong dp, licu lwong xir Iy
dich nudi cdy trén mau go

Thi nghiém khao sat hé théng néng 0 dich nuoi
cdy pha lodng 3%, 5%, 10% va 15% bang nudc
cit vo trung, lwong xir ly (100 ml/m?, 150
ml/m?), xtr Iy bing phuong phap quét 2 1an cach
nhau 10 phat. Mau ddi chimg 1a g Thong nhya
khong xur Iy ché pham. Tién hanh thir nghiém
theo TCVN 13705: 2023. Ché phidm bao quan
gd - Xac dinh kha nang chéng chiu ndm méc
gdy hai trén bé mit - Phuong phép trong phong
thi nghiém.

- Chuén bi tii khao nghiém ndm: Tu kinh c6 6
mat kin, chua dat, nude va gia treo mau. Mau
dugc duc 16 dé treo doc theo gid va song song
v6i nhau, mau khao nghiém duoc b tri treo
ngdu nhién trong ti. Nudi cdy 5 chung nim:
Lasiodiplodia theobromae, Aspergillus niger,
Trichoderma atroviride, Penicillium citrinum va
Aureobasidium pullulans. MSi ching nim 1ay 1

dia dé tao dich bao tir nAm. Phun dich ndm vao
dét trong khay. Tu thir ndm duoc thiét 1ap trong
8 tudn & nhiét do 25 - 28°C, d6 4m 95%.
- Panh gia hiéu luc phong chdng ndm méc cua
cac cong thirc khao nghiém theo bang 1.

Bang 1. Panh gi4 hiéu luc phong chdng nim
mdc (theo TCVN 13705: 2023)

Cap do M6 ta Hiéu lwc
1 S1<10% va S2 <5% Tét
2 10% < S1<30% va S2 < 10% Kha
3 30% < S1=70% va S2<30% | Trung binh
4 S1>70% va S2 < 100% Kém

Piéu kién chip nhan két qua: mau déi chung
phai bi nAm gy hai tir cdp do 3 trd 1én sau 4
tuan thi nghiém. S lidu thi nghiém duoc tong
hop va xtr Iy bang phin mém Microsoft Excel.
Phén tich théng ké mé ta (gia tri trung binh va
d6 1éch chuan) duoc thyc hién bang Excel, trong
khi phén tich phuong sai mét nhan t& (One-way
ANOVA) va phép thur so sanh trung binh Tukey
HSD duoc str dung dé danh gia su sai khac gitra
cac nghiém thure & mtrc y nghia p < 0,05.

2.2.3. Pdnh gid anh hwong ciia diéu ki¢n xir Iy
va thoi diém xiv Iy dén hiéu qui phong chéng
ném trén g0 thong

Thi nghiém duge thiét ké theo moé hinh ngiu
nhién nham danh gia ddng thoi anh hudng
cua diéu kién xu 1y gd (khir trung - hdp mau
gd & 121°C trong 30 phut va khong khir
trang), thoi diém xu 1y (xir 1y khi miu gd da
bi nhiém ndm 72 gio hodc chua bi nhiém
ndm) va loai dich vi khuin déi khang (B.
velezensis DK7, B. vallismortis PK68 va hdn
hop phdi tron ciia hai ching). Hé thdng gém 16
cong thire thi nghiém doc 1ap, mdi cong thirc
gdbm 6 mau lap lai, gb tuoi c6 kich thudc theo
tiéu chudn TCVN 13705: 2023 (100 x 75 x 12,5
mm). Chi tiét vé trinh ty xir Iy va ky hiéu mau
duoc trinh bay tai bang 2.
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Bang 2. B4 tri thi nghiém xir ly dich nudi cdy vi khuan ddi khang trén mau gb

Céng thirc Ky hiéu ?(is‘:yk;é; Thf;‘?;ém Vi khuén déi khang
Cong thirc 1 CT1 B. velezensis DK7
Cong thirc 2 CT2 M&u gd da bi B. vallismortis DK68
Céng thire 3 cT3 nhiém nam H3n hop DK7 + DK68 (1:1)
Cong thirc 4 - D6i chirng CT4 o Khéng
Cong thirc 5 CT5 hurring B. velezensis BDK7
Céng thirc 6 CT6 M&u gb chua B. vallismortis DK68
Céng thue 7 cT7 bi nhiém nam H3n hop DK7 + DK68 (1:1)
Cong thirc 8 - Dbi chirng CT8 Khéng
Cong thirc 9 CT9 B. velezensis BDK7
Cong thtrc 10 CT10 M&u gd da bi B. vallismortis DK68
Céng thire 11 CT11 nhiém nam Han hop DK7 + DK68 (1:1)
Cong thire 12 - Béi chirng CT12 Khang khi Khéng
Céng thire 13 CT13 triing B. velezensis DK7
Céng thirc 14 CT14 M&u g6 chua B. vallismortis DK68
Céng thic 15 CT15 bi nhiém nam Han hop DK7 + DK68 (1:1)
Céng thirc 16 - Béi chirng CT16 Khoéng

Céng thire doi chikng: O mdi 16 déu bd tri 06
mau gd dbi chimg tuong tng xir Iy biang nudc
¢4t vo tring céc liéu luong tuong duong.

Trong qué trinh khao nghiém, miu gb duoc
quan sat, danh gia & cac thoi diém 7, 14 va 21
ngay. Hiéu luc phong chdng nim méc cla cac
cong thirc khdo nghiém dugc danh gia theo
bang 1.

I1II. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nudi cAy vi khuin va thu nhin dich
1én men

Sau qua trinh 1én men trén moi truong SBM cai
tién, hai ching vi khuan dbi khang da phat trién
on dinh. Mat do té bao cua cac chung dugc kiém
tra thong qua phuong phap dém khuédn lac & do
pha lodng 1077, két qua cu thé dugc trinh bay tai
bang 3.
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Bang 3. Két qua do mat do té bao
& do pha loang 10 -’

Chiing Mat d6 té bao (x 10° CFU/mI)
PK 7 3,30 0,42
DK 68 3,75+0,35

Két qua & bang 3 cho thdy ca hai chung vi
khuén d6i khang déu sinh trudng tét trén moi
truong SBM cai tién, voi mat do té bao dat trén
10° CFU/ml. Cu thé, mat do cta chung
B. velezensis DK7 dat 3,30 + 0,42 x 10° CFU/ml,
thap hon khoang 12,0% so v&i B. vallismortis
bK68 (3,75 £ 0,35 x 10° CFU/ml). Hinh 1 va
hinh 2 cho thdy cac khuan lac cua ca hai ching
¢6 hinh thai ddng nhét va khong quan sat thiy
dau hiéu tap nhidm. Két qua nay cho thdy hai
chang ¢6 kha nang thich nghi tét vi moi trudng
1€n men, sinh trudng tt va dat duoc mat do phu
hop cho qua trinh thir nghiém trén gd & céc thi
nghiém tiép theo.
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Hinh 1. Mat do té bao chung PK7

3.2. Nghién ciru nong d, liéu lugng xir Iy
dich nuoi cay phong chong nam trén mau go

Anh huong cua nfmg dd va lugng dich guéi cly
sau pha lodng dén kha nang bao vé g6 Thong
nhua (Pinus merkusii) chong lai sy xadm nhiem

Hinh 2. Mat do té bao chung PK68

cua 5 chung ndm gy hai gdm: A. niger Ni,
P. citrinum GSP4.4, A. pullulans ApuOl,
L. theobromae GB5.3, T. atroviride GT22.2 da
dugc nghién ciru. Két qua thu dugc sau 14 ngay
thir nghiém dugc tdng hop trong bang 4.

Bang 4. Hiéu luc phong chdng nAm mébe

Dang dich
D6 am |Lwong xte [ ... | % Trung binh dién
TT R . M o ) < ¥
Tén ching g6 (%) | ly (mlim?) (;\léo(r:/g) o T:ilé?‘gb?:?n:"en tich nam phat Hiéu lwc
2 L7 : trién manh

1 100 3 88,75 + 3,212 75,83 + 3,157 Kém

2 150 86,67 +2,94% 73,33 +2,87% Kém

3 100 5 82,92 +3,12° 69,58 + 2,63° Kém

4 B. vallismortis 150 79,58 + 2,87° 65,42 + 3,01° Kém

5 bKe8 100 10 52,08 +4,11° 29,58 + 2,87° Trung binh
6 150 47,92 + 3,98° 24,58 +2,63° Trung binh
7 100 15 49,17 + 3,86% 26,67 +2,74% Trung binh
8 150 4583 +3,71° 22,92 +2,58° Trung binh
9 Déi chirng 0 0 95,00 +4,17° 80,00 + 5,37° Kém

10 100 3 91,25 + 3,457 77,08 + 4,212 Kém

11 150 88,75 + 3,28%° 74,58 + 3,95% Kém

12 100 5 85,42 + 3,61° 71,67 £ 3,54° Kém

13 | 5 Lelezensis DK7 150 81,67 + 3,26° 67,92 +3,21° Kém

14 ) 90 100 10 54,17 + 4,56° 29,92 + 4,56° Trung binh
15 150 49,58 + 3,87° 25,42 +2,91° Trung binh
16 100 15 51,25 + 4,12% 27,92 + 3,04% Trung binh
17 150 47,08 + 3,95° 23,75 +2,87° Trung binh
18 Déi chirng 0 0 93,33 + 3,827 78,33 + 4,827 Kém

19 100 3 81,25 + 3,05° 66,67 +4,12° Kém

20 150 77,92 +2,92° 61,67 + 3,87° Kém

21 100 5 70,83 + 3,44° 46,25 + 4,08° Keém
22 H&n hop 150 67,08 + 3,76° 42,50 + 3,54° Kém
23 (PK7 + DK68) 100 10 43,75+ 3,12 21,67 +2,87' Trung binh
24 150 39,58 + 2,949 18,75 + 2,26° Trung binh
25 100 15 41,67 + 3,08™ 20,42 +2,41% Trung binh
26 150 38,33 + 2,969 17,92 +2,18° Trung binh
27 Déi chirng 0 0 91,67 + 4,082 76,67 + 4,232 Kém

Ghi chii: Cdc chit cdi khdac nhau trong cing mot cot biéu thi sw sai khdc cd y nghia théng ké giita cdc cong thirc thi
nghiém doéi voi tung chung vi khudn hodc té hop phoi trén hai chung vi khudn.
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Két qua ¢ bang 4 cho thiy hiéu luc phong
chdng ndm mdc va ndm bién mau phy thudc
cht yéu vao ndng d6 dich nudi cdy st dung.
Khi ting ndng do tir 3% lén 10%, ty 1& dién
tich nhiém ndm va mac d6 dam mau déu giam
rd rét O tit ca cac cong thirc thi nghiém. Cong
thue phdi tron hai chung (B. velezensis DK7 +
B. vallismortis PK68) cho hiéu qua cao nhat,
dic biét & ndng do 10% voi ty 1& dién tich
nhiém nédm chi con 39,58 - 43,75% va dién tich
dam mau 18,75 - 21,67%, thép hon déng ké so
v6i dbi chung (hinh 3). Khi ting ndng do 1én
15%, hiéu luc cai thién nhe (38,33 - 41,67% dién
tich bi ndm va 17,92 - 20,42% dién tich dam
mau) va khong khac biét c6 y nghia théng ké so
vOi néng dd 10%. Do hi€u qua bao v¢ & néng do
15% khong cao hon ¢6 ¥ nghia thng ké so voi
10%, trong khi lugng dich sir dung thdp hon gitip
giam chi phi va luong ché pham tiéu thu, nong
dd 10% két hop liéu luong 100 ml/m? duogc lua
chon cho cac thi nghiém tiép theo.

o #

-
g
s
f

Két qua nay phu hop voi xu hudng da dugc ghi
nhén trong cac nghién cuu cua Bernhard
Kreber va J. J. Morrell (1993) va Sonia
Savluchinske Feio va ddng tac gia (2004) khi
vi khuan B. subtilis 355 kim ham nim dat 3,1 +
0,9/4 diém, vong vo khuan > 2 mm, do céc hop
chét chuyén héa ngoai bao cua vi sinh vat c6
kha nang han ché sy phat trién cia nim gay hai
trén gd. Trén co sé xac dinh dugc néng dd dich
nudi cdy (10%) va luong xur Iy (100 ml/m?) phu
hop, cac thi nghiém tiép theo dugc thiét ké
nhim danh gia anh hudng ciia mot s yéu té c6
thé tac dong dén hiéu qua phong chéng ndm
trong diéu kién thyc té, bao gdm tinh trang khir
trung cta gd, thoi diém xir 1y trude hodc sau
khi g& bi nhiém nidm va loai dich vi khuan ddi
khang sir dung. Viéc khao sat ddng thoi cac
yéu t& nay s& gop phan lam r5 diéu kién ap
dung t6i wu va nang cao hiéu qua bao vé gd cua
ché pham sinh hoc.

(b)

Hinh 3. Mau gd Thong nhua xtr ly dang dich hn hop PK7 + PK68
Mau trude thir (a), sau thi (b) va di chimg (c)

3.3. Nghién ciru xac dinh thoi diém xir Iy dich
nudi ciy trén miu g

Sau khi lua chon dugc néng dé 10% va lidu
lugng 100 ml/m?. Thi nghiém duogc thiét ké
theo mo hinh ngiu nhién nhiam danh gia dong
thoi anh hudng cia diéu kién xir ly gd (khur
trung - hdp mau gd ¢ 121°C trong 30 phut va
khong khtr tring), thoi diém xu Iy (xur 1y khi
mau gd da bi nhiém ndm 72 gid hodc chua bi
nhiém ndm). Tién hanh thi nghiém xu ly dich

176

nudi cdy trén mau gd, cac cong thirc thi nghiém
duoc b tri theo bang 1. Toan bd cac miu gd
trong nghién ctru dugc xir 1y bang phuong phap
quét phu dich trén miu gd Thong nhya. Kha
nang khang 5 chung nidm hai g8 (4. niger,
P. citrinum, A. pullulans, L. theobromae,
T. atroviride) cua dich nudi cdy tir cac chung vi
khuan dbi khang dugc danh gia & cac mdc thoi
gian 7, 14 va 21 ngay. Két qua duoc tong hop
tai bang 5.
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Bang 5. Két qua hi¢u luc phong chong nam mdc, nam bién mau

7 ngay 14 ngay 21 ngay
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Két qua & bang 5 cho thay thoi diém xur Iy gd ¢6
anh hudng rd rét dén hiéu luc phong chéng nim
mdc va ndm bién mau cua dich nudi cdy vi
khuén ddi khang. O cac cong thirc xtr ly sau khi
mau gb da bi nhiém ndm (CT1 - CT3 va CT9 -
CT11), ty 1& dién tich bi nhiém nim sau 7 ngay
van & mirc rat cao (82,92 - 91,25%) va tiép tuc
tang 1én 90,83 - 97,08% sau 21 ngay, tuong ung

mirc tang khoang 6,4 - 9,5%. Tét ca cac nghiém
thire nay déu duoc xép & cip hai 4 (kém), cho
thdy dich nudi cdy hdu nhu khong c¢6 kha nang
kiém soat khi nAm da x4m nhi®m va phat trién
trén bé mat gd.

Nguoc lai, & cac cong thiuc xur ly trudc khi gdy
nhidm nédm (CT5 - CT7 va CT13 - CT15), ty 1¢
dién tich bi nhiém ndm giam dang ké sau 7
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ngay. Cu thé, cac cong thirc CT5 - CT7 chi con
46,67 - 52,08% dién tich bi nhiém (hinh 4 - 6),
trong khi CT13 - CT15 chi con 20,83 - 24,58%
(hinh 7 - 9), thdp hon khoang 71 - 75% so véi
db6i chung tuong tmg. Pang chu ¥, chi cc cong
thirc CT13 - CT15 dat cp hai 2 (hiéu luc kha),
trong khi CT5 - CT7 chi dat cdp hai 3 (hiéu luc
trung binh). Két qua nay cho thay, viéc xur ly
phong ngira bang dich nudi cy, dac biét 1a cong
thirc phdi tron hai chung vi khuan ddi khang, c6
kha nang han ché hiéu qua sy xam nhép ban dau
clia cac chung ndm gy hai 1én bé mat gd.

Hiéu luc bao quan gd cla cac cong thire xir 1y
déu c6 xu hudéng giam theo thoi gian. Sau 14
ngay, cac cong thirc CT13 - CT15 giam xudng
murc hiéu lyc trung binh va dén ngay thir 21 déu
chuyén sang cép hai 4 (kém), véi ty 1¢ dién tich
bi nhiém dat 70,83 - 72,08%. Tuong tu, cic
cong thie CTS5 - CT7 ciing ting tu 46,67 -
52,08% lén 76,25 - 82,08% sau 21 ngay. Xu
huéng nay cho thay hoat tinh cta cac hop chat
khang ndm trong dich nudi cdy giam din theo
thoi gian hodc bji anh hudng boi cac diéu kién
mdi truong trong qud trinh thtr nghiém, lam
giam kha ning bao vé bé mat gd khi thoi gian
tiép xtic kéo dai. Trong thuc té san xut, thoi
gian luu kho bai khong kéo dai, gb nhanh chong
duoc so ché, xé, séy va diéu kién thoi tiét thuc
té ciing khong khic nghiét nhu trong khao
nghiém. Do vay, vai hiéu lyc phong chdng nim

(b)

mdc trong 14 ngay ciing mang lai kha nang Gmng
dung trong thuc té. So sanh giita cac diéu kién
xtr ly cho thiy céac cong thirc trén mau gd khong
khu trung luén dat hi¢u qua cao hon so véi céac
cong thue tuong tng trén mau gd di khir tring.
So sanh véi cac nghién ctru khac cho thay hiéu
luc phong chéng ndm cua dich nudi cdy vi khuan
trong nghién ciru nay thip hon cac hoa chét bao
quan gd tong hop. Cu thé, ché phdm NT5 & ndng
d6 3% c6 thé ngan chin hoan toan nam (Nguyén
Cong Tinh et al., 2024), tuong tu cac bao cao cod
hiéu sut duy tri cao cia Michael H. West (1989)
va Nguyén Thi Bich Ngoc (2015). Tuy nhién,
kha nang trc ché nim & giai doan dau va su suy
giam hoat tinh theo thoi gian trong nghién ctru
nay hoan toan pht hop voi dic thiu cua ché
phém sinh hoc (Bernhard Kreber, J. J. Morrell,
1993). Mirc do dbi khang sinh hoc ciing tuong
duong cong bd ciia Sonia Savluchinske Feio va
ddng tac gia (2004) vé vi khuan B. subtilis 355
(kim ham ndm dat 3,1 + 0,9/4 diém, vong v
khuan > 2 mm). Diéu nay cho thay dich nuéi ciy
cua B. velezensis DPK7 va B. vallismortis DK68,
dic biét khi phdi tron hai ching, c6 tiém ning
tmg dung trong bao quan gd theo hudng than
thién v6i méi truong. Tuy nhién, dé nang cao
hiéu qua trong diéu kién sir dung thuc té, can tiép
tuc tdi uu hoa cong thirc ché phdm va nghién ciu
cac giai phap kéo dai thoi gian duy tri hoat tinh
sinh hoc trén bé mat gb.

()

Hinh 4. Hinh anh mau thir CT 13 (dich DK 7) qua 7, 14 va 21 ngay
Mau trudce thir (a); Mau thir 7 ngay (b); Mau thir 14 ngay (¢); Mau thir 21 ngay (d)
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(a) (b)

(c) (d)

Hinh 5. Hinh anh mau thir CT 14 (dich DK 68) qua 7, 14 va 21 ngay
Mau trudce thir (a); Mau thir 7 ngay (b); Mau thir 14 ngay (c); Mau thir 21 ngay (d)

(b)

(c) (d)

Hinh 6. Hinh anh mau thir CT 15 (dich PK 7 + PK 68) qua 7, 14 va 21 ngay
Mau trude thir (a); Mau thir 7 ngay (b); Mau thir 14 ngay (¢); Mau thir 21 ngay (d)

(a)
Hinh 7. Hinh anh mau ddi ching trude thir (a) va mau ddi chimg sau thir (b)

IV.KET LUAN

Dich nudi cdy phdi tron hai chung B. velezensis
DK 7 va B. vallismortis DK68 & nong do 10% va
lugng xtr ly 100 ml/m? cho hi€u qua phong
chéng ndm mdc va nidm bién mau cao nhat khi
duoc xir ly bao quan g tuoi, lam giam ty 1é
dién tich nhiém nim xudng con 20,83 - 24,58%
sau 7 ngdy. Xt 1y bao quan bang dich nudi ciy

(b)

truéc khi gd bi nhiém nidm mang lai hiéu qua
vuot trdi so voi xur 1y sau khi gd da bi nim da
xam nhiém, trong khi hiéu qua bao quan véi
mau gd khong khir tring dat cao hon so v6i mau
gd da khu trung. Cong thuc phdi tron B.
velezensis DK7 va B. vallismortis DK68 trén
mau gd khong khir tring dat hiéu luc kha sau 7
ngay va duy tri & muc trung binh sau 14 ngay,
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truée khi giam xudng muc kém sau 21 ngdy. thoi cho thdy can tiép tuc tdi uu hoa cong thirc

Két

qua nay khang dinh tiém ning tng dung cia  ché phdm nham kéo dai thoi gian bao vé va

dich nudi cdy hai ching vi khudn trong bao nang cao hon nifa hiéu qua bao quan gd trong
quan gd con tuoi sau khai thac theo hudng  diéu kién thuc té.
phong ngira va than thién vdi méi trudng, dong
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