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Abstract: Incorporation of probiotics with edible coatings to preserve and improve the shelf life of
fresh fruits has gained more popularity in the food industry. This study aimed to isolate, select lactic
acid bacteria (LAB) that are antagonistic to postharvest pathogenic fungi in grapes (Vitis vinifera L.), and
determine the optimal conditions for their biomass production. Fungi were isolated from decaying
grapes on Potato Dextrose Agar medium (PDA) supplemented with 1% Chloramphenicol at 25 °C
for five to seven days. LAB were isolated on MRS agar medium at 37 °C for two to three days.
Isolates with antifungal capability were selected using the overlay technique. LAB were cultured in
MRS broth at pH 4-8, 25-40 °C for two to five days. Effects of pH and temperature on the antifungal
activity of cell-free supernatant (CFS) were investigated at respectively pHs of 4.5 to 6.5 and
temperatures of 60, 80 and 100 °C for 2 hours. We identified and selected the fungal strain Nn4 with
high infection density (1.5x10° CFU/g) to be the grape postharvest pathogenic fungus of interest.
For antagonistic bacteria, we selected the lactic acid bacterial strain Ln9 with the highest antifungal
activity against strain Nn4 (37.9 mm in diameter). The suitable cultivation conditions for biomass
production of strain Ln9 were at pH 5.0, 30 °C for 2 days. The antifungal activity of CFS was drastically
reduced when the medium pH was adjusted to 6.5 but not reduced after heat treatment. It is evidential
that the antifungal properties of probiotics can be related to the production of organic acids.
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Phan 1ap, tuyén chon va nudi cdy ching vi khuan lactic
doi khang véi chung nam moc gay thoi hong qua nho
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Tém tat: Két hop loi khuan vao 16p phit in duoc nham bao quan va cai thién thoi han sir dung ctia
qua tuoi dé tro nén pho bién hon trong cong nghiép thuc pham Muc tiéu ctia nghién ctru nay 1a phan
lap, tuyén chon vi khuan lactic (LAB) d6i khang véi ndm mdc gay thdi hong qua nho (Vitis vinifera L.)
sau thu hoach, va xac dinh céac diéu kién thich hop cho qua trinh tao sinh khdi ctia ching. Nam mdc
dugc phan lap trén moi truong Potato Dextrose Agar (PDA) ¢6 bd sung 1% Chloramphenicol &
25°C trong 5-7 ngay. LAB dugc phan lép trén moi truong thach de Man, Rogosa and Sharpe (MRS)
¢ 37 °C trong 2-3 ngay Céc ching vi khuan duoc phan 14p ¢6 kha ning 601 khang cao v4i nam moc
da duoc tuyén chon bang phuong phap dia thach 2 16p. LAB dugc nudi cdy trong MRS dich thé &
pH 4,0-8,0, 20-40 °C trong 1-5 ngay. Anh huéng cta pH va nhiét do dén hoat tinh khang nim cua
dich ndi v6 bao (CFS) dugc khao sat & cac muirc pH tuong tng tir 4,5 dén 6,5, nhiét d6 60, 80 va
100 °C trong 2 gio. Ching toi da xdc dinh va tuyén chon duoc chung Nn4 véi mat do nhlém cao
(1,5x10° CFU/g) la chung nam méc gay thdi hong qua nho sau thu hoach dugc quan tim. Déi véi
vi khuan dbi khang, ching t6i da tuyen chon duoc chung Ln9 c6 kha nang dbi khang cao nhat véi
chung Nn4 (duong kinh vong trc ché dat 37,6 mm). Céc diéu kién nudi cay thich hop cho qua trinh
tao sinh khdi ciia ching Ln9 14 ¢ pH 5,0, 30 °C trong 2 ngay. Hoat tinh khang nim cua CFS giam
dang ké khi pH méi truong duoc didu chinh dén 6,5 nhung khong giam sau xir 1y nhiét. Diéu nay
cho thiy dic tinh khang nim cua loi khuan c6 thé lién quan dén sy san xuét cac acid hitu co.

T khoa: Hoat tinh khang nam, loi khun, nAm mdc gay thdi hong sau thu hoach, nho, vi khuén lactic.

1. Mé dau

Nho (Vitis vinifera L.) 1a mot trong sé cac
loai qua duogc ti€u thu nhiéu nhat trén thé gidi
[1]. Nho tuoi rit giau khoang chét, vitamin,
carbohydrate va chat chong oxy héa [2]. Do c6
vo6 mong va do pH twong ddi thip, nho rat d& bj
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thuong tn va x4m chiém béi nAm mdc [3]. Udc
tinh 1én dén 40% tong san luong nho sau thu
hoach da bi mat di bai su thdi hong do ndm mde
[4]. Hién nay, chong ndm mdc bang xdng khi
sulfur dioxide (SO2) van la phuong phap phd
bién dé han ché ton thit sau thu hoach trén nho,
tuy nhién c6 nguy co gay doc cho nho ciing nhu
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gdp phai su lo ngai ngay cang tang tir ngudi tiéu
dung khong dung nap sulfite [5]. Vi vy, vai nam
gan day, 16p phu dn dugc da thu hat sy quan tim
trén toan cau nhu 1a mot ky thudt bao quan qua
tuoi day hira hen [6]. Pic biét, su két hop loi
khuén vao 16p phu an duge nhiam cai thién chat
luong, chirc nang va thoi han st dung qua tuoi la
mot trong nhimg giai phap méi nhét ctia nganh
cong nghiép thuc pham [7].

Trong sd cac lgi khuén, vi khudn lactic
(LAB) di thé hién nhiing tiém nang ndi trdi nhu:
i) Sdn co6 trong mot sb thuc pham; ii) Thuong
dugc cong nhan la an toan (GRAS); iii) Bugc sir
dung phd bién trong nganh cong nghiép thuc
pham; va iv) Hoat dong nhu mot tac nhan kiém
soat sinh hoc do kha ning san xuat cac hop chit
khang vi sinh vat. Trong d6, cac dan xuét
hydroxy cta cac acid béo (nhu acid palmitic,
stearic, oleic va linoleic), cac acid hiru co (nhu
acid phenyllactate, lactic, acetic va propionic) va
cac di-peptide mach vong (diketopiperazine) do
LAB san xut c6 hiéu qua cao trong chéng lai
mot s6 nAm bénh [8]. LAB da dugc str dung thay
thé cho hoé chit chong nim mdc & qua tuoi, tuy
nhién viéc phun tryc tiép LAB 1&n bé mit qué co
thé anh hudéng xiu dén mot sé dic tinh vat ly
hodc cam quan, giam kha ning chap nhan san
phim ctia ngudi tiéu dung va thim chi lam giam
sy ton tai ciia LAB trong qua trinh bao quén [8].
Do d6, viéc két hop loi khuin vao 16p phu an
duge duogc coi 1a mot giai phap kha thi dé khéc
phuc c4c han ché nay [9]. Marin va cong sy
(2019) ciing da chi ra ring viéc két hop
L. plantarum vao cac 16p phu an dugc tir tinh bot
khoai tay bién tinh va sodium caseinate (véi acid
oleic 1a chit hoat dong bé mat) di lam giam sy
phat trién ciia nAm mdc Botrytis cinerea trén bé
mat qua nho [10]. Ngoai ra, su két hop cua loi
khuén vao 16p phu an duoc cho phép chung tiép
can véi dudng rudt cua nguoi ti€u dung va hién
dién voi mot mat do thich hop dé co thé mang lai
cac loi ich vé stc khoe (nhu hd tro tiéu hoa, ting
cuong hé mién dich, phong ngira nhiém khuan
va tong hop vitamin,...) do do tao ra gia tri gia
tang cho san pham thyc pham [7]. Tuy nhién van
chua c6 mot cong trinh nghién clru ndo & nude
ta tién hanh theo huéng nay.

Ninh Thuin 13 tinh ven bién thudc ving
duyén hai Nam Trung Bo, c6 khi hau rat khic
nghiét, it mwa, nhidu niang va nhiéu gi6. Thé
nhung sy khic nghiét ciia ving dat nay lai 1a loi
thé dé phat trién cac loai cdy trong dic thu, nhat
la cy nho. Cay nho & Ninh Thuan ndi tiéng ca
nudc voi cai tén san vat gan lién voi dia danh
“Nho Ninh Thudn” va ciing duoc xem la cay co
gia tri kinh té nhat trong céc loai cdy trong, dem
lai ngudn thu nhap 16n cho néng dan Ninh
Thuén. Nam 2022 dién tich trdng nho trén dia
ban toan tinh 1a 1.052,8 ha, san lugng dat 25.705
tan [11].

Pé tao ngudn LAB cho san xuat 16p phu in
dugc tng dung trén qua nho twoi Ninh Thuan sau
thu hoach, nghién ctru nay da tién hanh phan lap
va tuyén chon chiing vi khuén lactic c6 kha nang
d6i khang véi chung nam mdc gay thdi hong qua
nho. Pong thoi xac dinh diéu kién nudi ciy thich
hop cho qué trinh tao sinh khéi va anh huéng cua
pH va nhiét d6 dén hoat tinh khang ndm cta dich
ndi vo bao (CES).

2. P6i twong va phwong phap nghién ciu
2.1. Péi twong nghién ciru

Céc qua nho tuoi thudc gidng nho do (Red
Cardinal) phuc trang, 1a gidng nho an tuoi chi
luc chiém 63,36% ¢ tinh Ninh Thuén, di duoc
thu thap tai bon vuron trong nho thudc cac huyén
Ninh Phuéc, Ninh Hai, Thuan Bic va Phan Rang
(tinh Ninh Thuéan) vao mua thu hoach vu Xuan—
He (théng 4/2022) (50 qua/vuon) theo phu’0’ng
phap ldy miu qua tuorl trén vuon san xut [12].
Mbi vuon ldy mot miu thir nghiém (mau hdn
hop) theo hinh zigzag véi 5 diém 1iy miu don
(10 qua/diém). Lwa chon cac qua c6 cung kich
¢0, hinh dang binh thuong, khong co dAu hiéu
thdi hong do vi sinh vat hodc ton thuong vat 1y
va chin d6 déu, sau d6 xép mau vao cac hop
nhya, bdo quan ¢ nhiét @6 10 °C-15 °C str dung
thung cach nhiét c6 chira da lanh va nhanh chong
van chuyén (trong vong 24 gid) vé Phong thi
nghiém Nghién ctru Méi trudng va Thuc pham
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cua Khoa Moi truong, Truong Pai hoc Khoa hoc
Tu nhién, Pai hoc Quoc gia Ha Noi.

2.2. Phwong phap nghién cuu

2.2.1. Phdn lgp ndm moc gdy thoi hong
qud nho

L4y ngiu nhién 25 qua nho tir mdi miu, dt
trong cac hop nhya, gitt & nhiét do thuong
(30-32 °C). Khi triéu ching bénh xuat hién rd
rang (sau 5-7 ngay), moi nhoém chon ra S qua moi
nhiém bénh dé xac dinh mirc do nhlem nam moc
theo TCVN 82751: 2010 [13] va tién hanh phan
lap. Trudc tién, cac qua bi thdi hong duoc kha
truing bé midt bing dung dich sodium
hypochlorite 1% trong 1 phut va ria lai bang
nudce cat 3 1an nham loai bé céc vi sinh vat bén
ngoai vo qua, han ché sy tap nhiém trong qua
trinh phan lap nam gay bénh, dong thoi khong
anh huong dén sy hién dién cta cac chung ndm
mdc mdt khi da xAm nhép vao qua. Sau d6 nhiing
phan bi thdi hong dwoc dit trén cac dia moi
truong Potato Dextrose Agar (PDA) (HiMedia,
An Dd) c6 bd sung 1% Chloramphenlcol dé wuc
ché sy phat trién cua vi khudn va u625°C, trong
5-7 ngay. Chon cac khuan lac ndm mdc ¢6 hinh
thai déc trung va cdy chuyén sang cac dia moi
truong PDA bang phuong phap cay diém dé thu
cac chung nim thuan khiét va don khuén lac.

2.2.2. Thir nghiém khd ndng gdy bénh ciia nam

Thir nghiém l3p lai 3 1an doc 1ap trén qua nho
khoe v6i cac chiing nam duoc phan 1ap. Pau tién,
khir tring bé mit qua bang cach rira voi dung
dich sodium hypochlorite 0,1% trong 1 phut, rira
lai voi nudc may va dé kho khong khi ¢ nhiét do
thuong. Sau d6, tao mot vét thuong (duong kinh
3 mm, sdu 3 mm) trén bé mit qua bang mot kim
giai phiu vo trung [14]. Dé danh gia kha ning
gdy bénh ctia ndm, nam dugc nudi cay 7-15 ngay
trude do ¢ 25 °C trén mdi truong PDA. Bao tir
dugc cao ra khoi mdi truong thach bang cach st
dung mot vong dau que cdy vo tring va chuyén
vao nudc cat vo trung chira 0,01% Tween 85.
Huyén phu bao tr duoc phan tan khoang 5 phit
trong mot bé siéu 4m va néng do6 cudi cing duoc
diéu chinh dén 10* bao ti/ml bang moét budng
dém té bao. Ciy 10 ul dich huyén phu bao tir vao

vét thuong ctia cac qua nho va cac qua duoc cay
v6i 10 pl nudce vo tring vao vét thuong duoc sir
dung lam ddi chimg. Cac qua sau khi cay duge
giit trong cac hop nhya day kin dé duy tri do & am
cao va u ¢ 25 °C trong 5-7 ngay. Kiém tra vét
bénh va phan 14p nim tir cac vét bénh trén qua
nho. Xac nhan cac dic diém hinh thai tuong tu
nhu cac chung phén 1ap ban dau. Cac ching nAm
dat tiéu chuan theo dinh dé cua Koch (lién quan
dén bénh va céac ton thuong dic trung cua bénh;
dugc phan lap tur vat chu nhiém bénh, sinh
truong va phat trién trong moi truong NuUOi ciy;
c6 kha ning gay bénh khi gay nhiém vao vat chu
man cam; va duoc tai phan lap tir vat chu bi gay
nhiém bénh) [15, 16] dugc chon cho cac nghién
ctru tiép theo.
2.2.3. Phan ldp LAB tir qua nho

Chon cac qua nho tuoi khong bi dap nat hoac
nhidm bénh va bd 1am bdn bang dao vo tring.
Can 10 g mau va cho vao mot ti dap mau, thém
90 ml dung dich nudc mudi pepton vo tring va
dt thi vao trong may dap mau dé ddng nhit miu
trong khoang 2 phat. Dich huyén phu duoc pha
lodng theo ddy thap phan va cay trén dia moi
truong thach de Man, Rogosa and Sharpe (MRS)
(Merck, Puc) bang phuong phap hop do6 [17].
Céc dia dugc nudi cay ¢ 37 °C, trong 2-3 ngay.
Quan sat hinh thai khudn lac va t& bao, nhudém
Gram, kiém tra hoat tinh catalase dua vao kha
nang tao bot hay khong tao bot khi nhé dung dich
H202 3% 1én khudn lac [18] va hoat tinh oxidase
dwra vao kha ning lam thay d6i mau Tetramethyl—
p- phenylenediamine dihydrochloride 1% cua cac
chung vi khuan [19]. Cac ching LAB duoc cay
chuyén sang mdi trudong thach MRS béng
phuong phap cdy ria dé thu dugc cac ching
thuan khiét. Luu git cac ching LAB trén moi
truong thach nghiéng MRS 6 4 °C.

2.2.4. Tuyén chon vi khudn lactic doi khang
Vv6i ndm méc gdy thoi hong qua nho

Céc ching LAB d6i khang véi ndm dugc
tuyén chon bang phuong phap dia thach 2 16p
(duong kinh dia thach 1a 90 mm) [20]. Trudc thir
nghiém, cac ching LAB duoc nudi ciy 24 gid
trong moi truong MRS dich the (Merck, buc) o
37 °C va nam mdc duoc nudi cay trén moi truong



N. T. T. Chau et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 39, No. 4 (2023) 63-73 67

PDA & 25 °C trong 72 gio. Dich huyén phu bao
tir nAm duoc chuan bi béng cach phan tan bao tu
trong 10 ml dung dich NaCl 0,9% chta 0,2%
Tween 80. Trudc tién, nho 20 pl dich vi khuan
(ODgoo = 0,5) vao chinh giita bé mit ctia dia chira
mot 16p moi truong thach MRS va u ¢ 30 °C
trong 2-3 ngay. Sau d6, d6 thém mot 16p moi
truong PDA chira khoang 10* bao tir nAm/ml 1én
trén bé mat cua dia va u ¢ 25 °C trong 3-5 ngay.
Kiém tra su hinh thanh cac vong trc ché su phat
trién cia nim xung quanh khuan lac vi khuén.
Kha ning dbi khang duoc danh gia thong qua
duong kinh cua vong tre ché.

2.2.5. Pinh danh chung vi khudn lactic dwoc
tuyén chon

i) Tach chiét DNA tong sd ctia vi khuan

Thu sinh khéi t& bao bang cach ly tim dich
nudi cdy véi van tbc 6. 000 vong/phut 6 4 °C
trong 10 phut. Hoa tan mau trong 400 pl dung
dich dém ly giai rdi lic k¥ cho tan tia. B6 sung
50 pl lysozyme va i & 37 °C trong 30 phut. B6
sung 20 pl proteinase K roi u & 56 °C trong 2 gio.
B sung phenol (ty 18 1:1, v/v), lic déu va ly tim
12.000 vong/phat trong 15 phuat & 4 °C. Hat pha
trén chuyén sang eppendorf méi, bd sung dung
dich chira chloroform: isoamyl alcohol (24:1)
v6i ty 18 1:1 (v/v) lic nhe sau d6 ly tim 12.000
vong/phut trong 15 phuat ¢ 4 °C. Hat pha trén
chuyen sang eppendorf méi va tua DNA bang
con tuyét ddi, giir & -20 °C trong 2-3 gio. Ly tam
12.000 vong/phut trong 15 phut ¢ 4 °C, thu tia
DNA. Rira taa bang con 70%, ly tdm 12.000
vong/phut trong 10 phit & 4 °C. Lam kho két tua
va hoa tan két tia trong nude khir ion vo tring [21];

ii) Nhan doan gen mi hoa 16S rRNA bing
ky thuat PCR

Thanh phan ctia phan img PCR dé nhan doan
gen md hoa 16S rRNA bao gom: buffer taq
(10 X) 2,5 pl, MgCl; (25 mM) 3 ul, dNTPs (10
mM) 0,625 pl, mdi 341F (20 pM) 1,4 pl, mdi
907R (20 uM) 1,4 ul, Taq (5 U/ul) 0,3 pul, DNA
téng s6 0,5 pl va bd sung nude dén 25 ul. Chu
trinh nhiét cua phan mg: budc 1: 95 °C-5 phdt,
bude 2: 95 °C-1 phut, bude 3: 58 °C-55 gidy,
budc 4: 72 °C-1 phat, 1ap lai 35 chu ky tir budc
2 dén 4, bude 5: 72 °C-7 phat va budc 6: 4 °C-.

San phém PCR duoc lam sach béng kit
Qiaquick® Mini Columns (Qiagen- Brc);

iii) Xac dinh va phan tich trinh ty doan gen
ma hoa 16S rRNA

Trinh tg cia doan gen ma hoa 16S rRNA
dugc xac dinh theo phuong phap cua Sanger st
dung may doc trinh ty ty dong ABI PRISM 3100
Avant Data Collection v1.0 va Sequence
Analysis. Sau do, trinh ty ctia doan gen ma hoa
16S rRNA dugc so sanh vai cac doan gen ma hoa
16S rRNA da dugc cong b trén co so dir lidu
GenBank-NCBI str dung cong cu BLAST. Cong
viéc nay dugc tién hanh tai Cong ty Trach nhiém
Hiru han T&N Biosolution (Tha e, thanh phd
Hd Chi Minh).

2.2.6. Anh huéng cuia diéu kién nuéi cay dén
qua trinh tao sinh khoi cua LAB

Hoat hoa cac chung LAB bing cach cdy
chuyén vao moéi truong MRS dich thé va nudi
ciy 6 37 °C trong 24 giod. Cdy dich nudi cdy LAB
vao cac binh tam giac chira 100 ml méi truong
MRS dich thé & pH 4,0-8,0 va nudi cdy & nhiét
do 20-40 °C trong 1-5 ngay. Po mat d6 OD tai
budc song 600 nm.

2.2.7. Anh hwong cia pH va nhiét dg dén
hoat tinh khang nam cua CFS

Thu héi CFS ciia LAB bang cach loai bo cac
té bao sau khi ly tam dich nuéi cdy ¢ 4 °C, toc do
5.000 vong/phut, trong 15 phut va loc qua mang
loc ¢6 kich thude 16 0,45 pm. Dé kiém tra anh
huong ctia pH dén hoat tinh khang nam, pH cia
CFS (pH 4,0) da duoc diéu chinh dén pH 4,5, pH
5,5 va pH 6,5 bang dung dich NaOH 1M. bé
kiém tra anh hudng cua nhiét do pH dén hoat tinh
khang nam, CFS di dugc dit trong cac bé on
nhiét tai 60, 80 hodc 100 °C trong 2 gi¢. Xac dinh
hoat tinh khang ndm bang phuong phap khuéch
tan trén dia thach. Theo do6, cac dia thach PDA
chira 10* bao ttr nAm/ml da dugc chudn bi va cac
giéng (dwong kinh 5 mm) duoc tao ra trén dia
thach. Nho 100 pl CFS vao giéng va u & 25 °C
trong 2 ngay. Kiém tra sy hinh thanh cac vong
tre ché ndm xung quanh giéng. Hoat tinh khang
nam ciia CFS duoc danh gia thong qua kich thudc
dudng kinh vong trc ché (mm) [20]. Hoat tinh tai
pH va nhiét do t6i uu dugc xac dinh 14 100%.
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2.2.8. Phirong phép xir Iy s6 liéu

Thi nghiém duoc 13p lai 3 1an. S6 ligu dugc
phén tich thong ké bang phan tich phuong sai

mdt chiéu (ANOVA) va céac gia tri trung binh
dugc so sanh boi Ducan’s test st dung SPSS
17.0. Sy sai khac ¢6 y nghia thong ké giita cac
gia tri trung binh duoc xac dinh voi p < 0,05.

Bang 1. Dic diém hinh thai khuéan lac ctia nAm mdc phén 1ap tir qua nho bi thdi hong

Mau Ky hi¢u chiing Mau sic (mit trudc/sau)
NNl Téan nam mé}l vang, moc tao vong, c6 nhitng s¢i cam, soi khuan ty khong
moc bong x0p.
Ninh Phudc- Nn2 Téan nam déu, mau xanh den, vong ngoai mau trang, soi khuan ty khong
Ninh Thuan moc bong x0p trén bé mat.
NN3 Tén nam mau xanh trang, moc déu, vong ria ngoai tring, khong tao bong
xOp trén bé mat.
Nn4 Tan nim mau xanh, tao bong xdp trén bé mat.
Ninh Hai- NN5 Tan ném mau déu, mau den, vong ngoai mau trang, khong tao bong xdp
Ninh Thuén trén bé mat.
Nn6 Tan nim déu, mau trang, khong tao bong xdp trén bé mit.
Nn7 Tan nidm déu, mau tring sita, khong tao bong xdp trén bé mit.
Thuan Béc- Nn8 Tan ném mau xanh, tdm nam xanh dam, vién ngoai mau tring, khong tao
Ninh Thuin bong XOp trén bé mat. ' ﬂ
N9 Tg’m ndm mau vang chanh, vong ngoai mau trang, soi khuan ty moc bong
X0p trén be mat.
Nn10 Tan nam mau trang, ria ngoal tan nAm mau xanh, sgi khuan ty tao bong
trang x0p, mat sau tan nam mau xanh den.
Phan Rang- NNn11 Mat trude tan narp mau trang, mit sau ria ngodi mau tring, vong giita c6
Ninh Thuan mau Vang, tdm nam mau xanh.
NNn12 Tan ndm mau xanh, ria ngoai tan nam trang, khong tao bong xdp trén bé
mat, mdt sau tan nim mau trang

3. Két qua nghién ciru
3.1. Phdn ldp cdc ching ndm moc trén qud nho

Tat ca qua nho bi théi hong (n = 20) ctia cac
mau thu tir cic vuon khac nhau da dugc str dung
dé phan 1ap ndm. Budc dau thu duoc 12 khuin
lac khac nhau vé& hinh thai trén cac dia moi
truong PDA c6 bd sung 1% Chloramphenicol
(Bang 1). Céc chung phan 1ap dugc phan nhém
theo cac dédc diém hinh thai nhu mau sic coa soi
nam, két cdu va ria ctia khuan lac. Diéu nay cho
thiy nho bi thbi hong chira nhiéu loai nim khac
nhau. Theo Lorenzini va cong su (2018), hé nam
bao gom ca loai ndm gy bénh sau thu hoach va
khong gy bénh nén can kiém tra kha ning gay
bénh ctia cac ching phan lap duoc dé loai trix cac
chung khong gay bénh [22].

3.2. Sang loc cdc chuing ndam c6 kha ning gay
bénh tir cac chung nam dwoc phan ldp

Ttr thir nghiém gay bénh ban dau, trong sb
12 ching dugc phén lap, chi c6 03 chung (ky
hiéu la Nn2, Nn4, Nn9) (Hinh 1) tao ra céc triéu
chtng bénh c6 thé dugc phat hién sau gay nhiém
6 ngay. Tiép tuc danh gia kha ning gy bénh ciia
chung bang cach tai phan 14p tir qua nho bi gay
nhidm, két qua dd xac dinh va phan lap duoc
ching ndm mdc Nn4 trén moi truong PDA ¢6 bo
sung 1% Chloramphenicol sau 5 ngay nudi ciy
& 25 °C. Ching nam mdc Nn4 gay thdi hong qua
nho ciing duoc xac dinh c6 mat d6 nhiém cao
(1,5 x 10° CFU/qg).

pé dinh danh ching ndm mdc Nn4, trinh tu
nucleotide cta doan gen ITS dugc khuéch dai st
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dung cap moi ITS1/ITS4. Két qua cho thay, trinh
tu dang khao sat tuong dong cao (100%) véi trinh
tu trén GenBank-NCBI ctia ching Alternaria
alternata F6110. Vi vay, ching Nn4 dugc dinh
tén la A. alternata Nn4.

Hinh 1. Hinh thai khuén lac ciia ching ndm méc
Nn4 gay bénh dugc phan lap tir qua nho.
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3.3. Phan ldp va tuyén chon LAB tir qud nho

Tur cac mau nho tuoi khong bi dap nat hodc
nhidm bénh (n = 20) d3 budc dau phan 1ap duoc
15 khuan lac khéc nhau vé hinh thi trén cac dia
mdi truong MRS (ky hiéu tir Lnl dén Ln15)
(Bang 2). Voi két qua 1a truc khuan, Gram
duong, catalase va oxidase am tinh, tAt ca cac
chung vi khuan nay duoc gia dinh 1a LAB [23].
Tiép tuc danh gia hoat tinh ddi khang v&i nam
cua cac chung LAB theo phuong phéap dia thach
2 16p. Két qua cho thay ching Ln9 c6 kha ning
d6i khang v6i chung nim Nn4 13 cao nhit
(duong kinh vong tc ché dat dén 37,6 mm)
(Hinh 2). Tién hanh khuéch dai ving gen 16S
rRNA v6i cip mdi 27F/1492R va giai trinh ty
bang phuong phap Sanger va BLAST déi chiéu
trén NCBI, két qua cho thdy trinh ty gen 16S
rRNA ctia ching Ln9 tuong dong 99,93% so voi
trinh ty vung gen twong Umg cua cua ching
Lactobacillus plantarum NWL22 (HQ293045) va
L. plantarum MGC11-4 (HM058409). Vi vay,
ching Ln9 duoc dinh tén 1a L. plantarum Ln9.

Béng 2. Pic diém hinh thai khuan lac va kha nang ddi khang v6i chiing nim Nn4
cua vi khuan lactic phén lap tir qua nho

Pic diém khuan lac Puong
A x 1A , kinh
STT Ngqun goe Ki Elleu N Hinh A . ch,h vong uc
phan lap chung Mau sac Bé mat Vién thudc ;

dang che

(mm) (mm)

1 . . Lnl Tring Tron Nbi, nhin Tron 4 31,2
2 1\13311}111}1;‘;‘;; Ln2 Tring Tron | N&i.nhin | Tron 3 20.7
3 j Ln3 Trang sira Tron Det, nhan Tron 3 32,1
4 . . Ln4 Vang Tron Det, nhan Tron 3 27,8

Ninh Hai- ; < PERR
5 Ninh Thuan Ln5 Vang nhat Tron Loi, nha;m Tron 2 35,4
6 ’ Ln6 Vang nhat Chudi Loi, nhan Tron 15 28,0
Nl R o an Det, nhay <
7 Thuan Bac- Ln7 Vang nhat | Vo0 dinh Thot Réng cua 15 34,3
8 Ninh Thujn Ln8 Vang nhat Tron Lbi, nhan Tron 2 32,7
9 Ln9 trang sita tron Det, nhin tron 3,5 37,6
10 Ln10 Vang Tron Det, nhan Tron 3,5 31,8
11 Lnll Vang nhat Tron Ldi, nhin Tron 2 36,2
Phan Rang- . . C6 miu

12 Ninh Thuan Lnl12 Trang Vo6 dinh 18i, nhin Tron 1 21,7
13 Ln13 Trang sira Tron Loi, nhan Tron 15 35,1
14 Lnl4 | Vangnhat | V6 dinh Goi Tron 2 29,0
15 Ln15 Trang sira Tron Det, nhén Tron 2,5 32,5
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Hinh 2. Hoat tinh di khang véi ching Nn4 gay thdi
héng qua nho ctia chung Ln9.

3.4. Anh hwong cua diéu kién nuéi cdy dén qua
trinh tao sinh khoi cua chung L. plantarum Ln9

3.4.1. pH ban dau ciia méi truong

Tién hanh nuéi ciy ching L. plantarum Ln9
trong moi truong MRS dich thé véi pH 4,0-8,0,
& nhiét d 30 °C, trong 2 ngay, két qua cho thiy
sinh khéi dat cao nhit & pH 6,0 (Bang 3). Tuong
tu, chung L. plantarum ZZUA493 dbi khang voi
nam c6 kha ning sinh truong va phat trlen trong
mdi trudng MRS dich thé voi pH 3-10, t6i wu &
pH 5,5 va 6,0 [24].

3.4.2. Nhiét d6 nuéi cdy

Tién hanh nuéi ciy chung L. plantarum Ln9
trong moi truong MRS dich thé (pH 6,0), & nhiét
d6 25-40 °C trong 2 ngay, két qua cho thiy sinh
khdi dat cao nhat tai 30 °C (Bang 4). Trong khi
d6, chung L. plantarum ZZUA493 d6i khang véi

ném, khi nuéi ciy trong mdi trudng MRS dich
thé, c6 kha nang sinh truéng va phat trién tot
trong khoang nhiét do 10-40 °C [24].

3.4.3. Thoi gian nudi cdy

Tién hanh nuéi cdy chung L. plantarum Ln9
trong moi trudong MRS dich thé & pH 6,0 va
nhiét do 30 °C trong 2-5 ngay, két qua cho thay
sinh khéi dat cao nhat sau 2 ngay (Hinh 3). So
v6i chiing L. plantarum ZZUA493 d6i khang véi
nam c6 thoi gian sinh trudng va phét trién toi wu
la sau 12 gio [24], ching L. plantarum Ln9 c6
thoi gian nudi cdy toi wu cho kha ning tao sinh
khéi 1a dai hon.

08
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0,1
0
0 20 40 60 80 100 120 140
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Hinh 3. Anh hudng cua thoi gian nudi ciy dén qua
trinh tao sinh khoi cua ching L. plantarum Ln9.

Ngoai ra, tai thoi diém nuéi cay tdi vu, pH
clia moi trudng giam nhanh chong. Piu nay co
thé 1a do cac axit hiru co dugc vi khudn lactic san
xudt va tich lily vao trong méi truong. Bong thoi
day con dugc xem la mét trong so co ché khang
nam gy bénh ctia vi khuén lactic.

Béng 3. Anh hudng ctia pH dén qua trinh tao sinh khéi cua ching L. plantarum Ln9

pH 4,0 5,0 6,0 7,0 8,0
ODsoo 1,970° 2,335°¢ 2,530% 2,445° 2,2254
Sinh khoi (g/1) 0,541° 0,648° 0,705% 0,680° 0,6154

Ghi cha: Cac chir cai khac nhau trén cung mét hang chi su sai khac trung binh mau
c6 y nghia thong ké voi p < 0,05 (Ducan’s test).

Bang 4. Anh hudng ciia nhiét d6 nudi cdy dén qua trinh tao sinh khdi ciia chung L. plantarum Ln9

Nhiét do (°C) 20 25 30 35 40
ODgoo 1,074° 2,204 2,536 2,476 2,31°
Sinh khéi (g/]) 0,542° 0,609¢ 0,7072 0,689° 0,64°

Ghi cha: Cac chir cai khac nhau trén cung mét hang chi su sai khac trung binh mau
c6 y nghia thong ké vdi p < 0,05 (Ducan’s test).
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3.5 Anh ﬁwéng cia pH va nhiét do dén hoat tinh
khang nam cua CFS

DPé xac dinh ban chit cia cac hop chat
chuyén hoa khang nam, tién hanh thu hoi CFS
ctia chung L. plantarum Ln9 sau nudi cdy trong
mdi truong MRS dich thé ¢ diéu kién tdi wu va
khao sat anh hudng cua pH va nhiét d6 dén hoat
tinh khang nam cua CFS, két qua cho thay hoat
tinh khang nam cua CFS giam dang ké khi duoc
diéu chinh dén gia tri pH gan trung tinh (pH 6,5)
(Bang 5) nhung khoéng gidm sau xu ly nhiét.
Tuwong tu, CFS tir hai ching L. plantarum UM55
va L. buchneri mat hoat tinh khang nim
Penicillium nordicum & pH 7,0 (muc d6 phat
trién cta nim twong tu v6i ddi chimg MRS), tuy
nhién khong c6 su khac biét c6 ¥ nghia thong ké
gitta CFS sau xir 1y nhiét & 121 °C va ddi ching
CFS khong xtr Iy nhiét [9]. Vi pH anh huong rat

16n dén hoat tinh cta CFS, céac acid hitu co hién
dién trong CFS c6 thé dong mot vai trd quan
trong trong tac dung khang nidm cua ching
L. plantarum Ln9. Cho dén nay, cac acid hitu co
van dugc coi 1a chat chuyén hoéa khang nam
chinh cua vi khuén lactic thong qua viéc trc ché
su phat trién ctia sgi nAm. Cac acid hitu co & dang
proton héa c6 ban chat 1a ura béo, dé dang khuéch
tan qua mang té bao nim va duoc tich Iy trong
té bao chat. Trong d6, acid lactic thuong duoc
san xuat voi luong 16n nhét so véi cac acid hitu
co khac. Tuy nhién, acid lactic duogc biét 1a co
hoat dong urc ché su phat trién cua nam thép hon
$0 voi cac acid hitu co khac nhu acid acetic va
acid propionic. Do acid lactic c6 hang s phan ly
(pKa) thip hon so vé&i acid acetic va acid
propionic (c6 gia tri twong ty nhau), acid lactic
khir proton dé dang hon so véi acid acetic [25].

Béng 5. Hoat tinh khang ndm ctia CFS & cac gié tri pH khac nhau

pH 4,5 5,0 5,5 6,0 6,5
DPudng kinh vong trc ché (mm) 37,68+ 1 37,68+ 1 335°+2 27°+ 1 209+ 2
Hoat tinh con lai (%) 100 100 89 71,8 53,2

Ghi chu: céc chir cdi khac nhau trén cung mot hang chi sy sai khéc trung binh mau )
0 y nghia thong ké véi p < 0,05 (Ducan’s test). M + SD: trung binh mau + d6 1éch chuan.

4. Két luan

Tir cac mau qua nho, trén moi truong MRS
agar, da phan 1ap dugc cdc chung vi khuén lactic.
Trong s6 cac chung phén 1ap dugc, bang phuong
phap dia thach 2 16p, d tuyén chon duoc ching
vi khuan lactic L. plantarum Ln9 c6 kha ning d6i
khang cao voi ching nAm mdc A. alternata Nn4
gay thdi hong qua nho. Pong thoi dd xac dinh
didu kién nudi cy thich hgp cho qué trinh tao
sinh khéi cua chung L. plantarum Ln9 & moi
truong MRS dich thé c¢6 pH 6,0, nhiét do 30 °C
va thoi gian 2 ngay. Ngoai ra, hoat tinh khang
nidm cua CFS tir ching L. plantarum Ln9 duoc
ghi nhan giam déng ké & pH 6,5 nhung khong
giam so v&i dbi ching sau xir 1y nhiét. Cac két
qua dat duoc s& 1a tién d& cho huéng nghién ciru
san xut 16p phu an dugc két hop véi loi khuan
L. plantarum Ln9 nhim trc ché sy phat trién ctia

nam moc va cai thién chat lugng qua nho sau
thu hoach.
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