KHOA HOC CONG NGHE
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TOM TAT

Két hop loi khudn vao 16p phit d4n duge nhiam bao quan qua tuoi 1a mot phuong phap moi nhat cia
nganh cong nghiép thuc phdm. Muc tiéu clia nghién ctru nay 1a tuyén chon va xac dinh diéu kién
nuéi cay thich hop cho qua trinh tao sinh khéi ctia vi khudn lactic (LAB) ¢6 kha ning doi khang
voi ndm mac gay thoi hong qua dau tay. Nam méc duoc phan lap trén PDA bé sung 1%
Chloramphenicol, 25°C, 5 - 7 ngay. LAB duoc phan l4p trén thach MRS, 37°C, 2 - 3 ngay. LAB doi
khang cao véi nim méc duoc tuyén chon bing phuong phap dia thach 2 16p. LAB duoc nuéi cdy
trong MRS dich thé & pH 4,0 - 8,0, 20 - 40°C, 1 - 5 ngay. Anh huéng ctia pH va nhiét do dén hoat
tinh khang nam ctia dich néi vé bao (CFS) duoc khao sat & pH 4,5 - 6,5, 60 - 100°C, 2 gio. Két qua
phan lap duoc ching Nd4 gay théi héng qua dau tay véi mat do nhiém cao (1,2 x10° CFU/g) va
tuyén chon duoc ching 1d3 c6 kha niang doi khang cao (duomg kinh vong tc ché dat 35 mm).
biéu kién nuoi cdy thich hop cho qua trinh tao sinh khéi cta chang Ld3 1a pH 6, 30°C, 2 ngay.
Hoat tinh khang nim giam dang ké (con lai 51%) khi pH ctia CFS duoc diéu chinh dén 6,5, tuy
nhién hoat tinh nay khéng giam sau xt Iy nhiét.

T khoa: Dau tay, hoat tinh khang nam, loi khudn, nim moc gay théi héng qua, vi khuan lactic.

1. DAT VAN DE

Dau tay la mot loai qua co cac thudc tinh dac
biét vé hinh thtc, mau sic va gia tri dinh duong
[1]. Dau tay chira mot nguén dinh duong phong
phu cha yéu la cac protein, khoang chat, chat xo,
vitamin, anthocyanin, flavonoid va hop chat
phenolic [2, 3]. Tuy nhién, dau tay c6 cau tric rat
dé dap nat do tac dong co hoc, ¢ cuong do ho hap
cao va tudi tho sau thu hoach twong d6i ngan. Thoi
han sir dung ctia san pham tuoi duoc gidi han tir 1
dén 2 ngay & nhiét do phong [4]. Nguyén nhian
cht yéu gay théi héng qua la do sur lay nhiém nam

[5].

Gan day, két hop loi khudn vao 1op pha an
dugc nham cai thién chat luong, chic niang va thoi
han st dung qua twoi la moét phuong phap mai
nhat ctia nganh céng nghiép thuc pham [6]. Loi
khuén trong 16p pht dn duoc khong chi ning cao
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tinh 6n dinh ctia qua twoi ma con la tac nhan kiém
soat sinh hoc chéng lai cac mim bénh thuc vat
khac nhau trong qua trinh bao quan sau thu hoach
[7]. Trong d6, vi khuan lactic (LAB) 1a nhom néi
bat nhat voi cac loi ich vé sitc khoé con ngudi va
thuong dugc phén 1ap tir sira, rau va qua tuoi [8].
Treén thuc té, viéc két hop Lactobacillus plantarum
vao lop pht an dugc tir carboxymethyl cellulose da
lam giam su phat trién ciia nAm méc va ndm men
trén bé mat ctia qua dau tay. Dong thoi cai thién
mot s6 dic tinh ly, hod clia qua dau duoc pha so
voi déi chitng bang cach giam hao hut khoi luong,
thoi héng va lam cham téc do mat vitamin C va cac
hop chat phenolic trong suét thoi gian bao quan
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Pé tao ngudn LAB cho san xuit 16p pht an
dugc (ing dung trén qua dau tiy sau thu hoach,
nghién cttu nay da tién hanh phéan liap va tuyén
chon chiing LAB ¢6 kha nang d6i khang véi ching
nidm moc gay thoi hong qua dau tay. Dong thoi,
xac dinh diéu kién nuoi cdy thich hop cho qua
trinh tao sinh khéi va anh hudng ctia pH va nhiét
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do dén hoat tinh khang nidm cua dich ndi vo bao
(CFS) tir chiing LAB.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu, ho4 chit va thiét bi

- Cac qua dau tay tuoi giong Tochiotome
(Hana) xuat xit tir Nhat Ban duoc thu théap tai cac
vuon trong tai huyén Moc Chau- Son La, Sa Pa-
Lao Cai va Pa Lat- Lam Péng. Lua chon cac qué co
cung kich c@&, hinh dang binh thuong, khong bi
nhiém vi sinh vat hoac t6n thuong vat ly va chin dé
déu (TCVN 9017: 2011), sau d6 xép vao cac hop
nhua, dit trong thiing carton va nhanh chong van
chuyén vé phong thi nghiém Nghién ciu Moi
truong va Thuc phim caa Khoa Moéi truong,
Truong Dai hoc Khoa hoc Tu nhién, Pai hoc Quéc
gia Ha Noi.

- Hoéa chit: Moi truong PDA (HiMedia- An
Do), Chloramphenicol, méi truong thach MRS,
moi truong MRS dich thé (Merck, Puc), dung
dich sodium hypochlorite 1%, Tween 85, dung dich
nuéc mudi pepton 0,1%, bo thuéc nhuéom Gram,
dung dich H,0, 3% va dung dich Tetramethyl-p-
phenylenediamine dihydrochloride 1% (Merck,
buc).

- Thiét bi: T an toan sinh hoc (Biovanguard
4/ AZBIL TELSTAR- Tay Ban Nha), td 4m én
nhiét (Memmert- Dirc), may lic 6n nhiét (Innova
44R/ Eppendorf- buc), may ly tam (5810 R,
Eppendorf, Hamburg, Pitc), bé siéu am (Nahita,
Model 626/6, Alea Equipment) va bé én nhiét (BS-
06/Jeiotech- Han Quéc).

2.2. Phuong phap nghién ctu

221 Phan lap nim moc gdy thoi hong qua
ddu tiy

Lay ngau nhién 25 qua dau tay tir méi dia diém
thu mau, dit trong cac hop nhua, giir & nhiét do
thuong (30 - 32°C). Khi triéu ching bénh xudt hién
ro rang, mdi nhom chon ra 5 qua méi nhiém bénh
dé dinh luong ndm méc co trong 1 g mau (TCVN
82751: 2010) va tién hanh phan lap. Trudc tién, cac
qua bi thoi héng dugc khir trung bé mat bang
dung dich sodium hypochlorite 1% trong 1 phut va
rira lai bing nudce cit 3 1an. Sau d6, nhimg phan bi
thoi hong duogc dat trén cac dia moi truong PDA c6
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b6 sung 1% Chloramphenicol va i & 25°C, trong 5-7
ngay. Chon cac khudn lac ndm méc co hinh thai
dic trung va cdy chuyén sang cac dia méi truong
PDA bang phuong phap ciy diém dé thu cac
ching nim thuan khiét va don khuén lac.

222 Thir nghiém khia nang gdy bénh cia
nam

Thit nghiém lap lai 3 1an doc lap trén qua dau
tay khoe voi cac ching nim dugc phan lap. Pau
tién, khtr tring bé mat qua bang cach rira véi dung
dich sodium hypochlorite 0,1% trong 1 phut, rira lai
voi nueoc may va dé kho khong khi & nhiét do
thueong. Sau do, tao mot vét thuong (duong kinh 3
mm, sdu 3 mm) trén bé mit qua bang mot kim giai
phau vo trung [10]. Dé danh gia kha ning gay
bénh ctia ndm, nim dugc nudi ciy 7 - 15 ngay
trudce do ¢ 25°C trén moéi truong PDA. Bao tir duoc
cao ra khoi méi truomg thach bing cach st dung
mot vong dau que cdy vo trung va chuyén vao
nudc cat vo triung chira 0,01% Tween 85. Huyén
phu bao tt duoc phén tan khoang 5 phut trong moét
bé siéu am va nong do cudi ciing duoc diéu chinh
dén 10* bao tit/ml bang mot budng dém té bao.
Cay 10 pl dich huyén phu bao ti vao vét thuong
chia cac qua dau tay va cac qua duge cay voi 10 pl
nuoc vo trung vao vét thuong duoc st dung lam
doi ching. Cac qua sau khi cdy duoc giit trong cdc
hop nhira day kin dé duy tri do dm cao va i & 25°C
trong 5 ngay. Kiém tra vét bénh va phan lap nim
tir cac vét bénh trén qua dau tay. Xac nhan cac dac
diém hinh thai twong tu nhu cac ching phan lap
ban dau. Cac chiing nim dat tiéu chuin theo dinh
dé Koch duoc chon cho cac nghién ctu tiép theo
[10, 11].

2.2.3. Phin lap LAB tir qua dau tay

Chon cac qua dau tay tuoi khong bi dap nat
hoac nhiém bénh va bd lam bén bang dao vo
triing. Can 10 g méu va cho vao mét tai dap mau,
thém 90 ml dung dich nuéc muéi pepton v tring
va dat tai vao trong may dap mau dé dong nhat
mau trong khoang 2 phut. Dich huyén phu duoc
pha loang theo day thap phan va ciy trén dia moéi
truong MRS bang phuong phap hop dd. Cac dia
duoc nuoi cay & 37°C, trong 2 - 3 ngay. Quan sat
hinh thai khuén lac va té bao, nhuém Gram, kiém
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tra hoat tinh catalase dua vao kha nang tao bot hay
khong tao bot khi nho dung dich H,0, 3% lén
khudn lac [12]. Hoat tinh oxidase dua vao kha
nang lam thay d6i mau Tetramethylp-
phenylenediamine dihydrochloride 1% ctia cac
chiing vi khuén [13]. Vi khuén c6 dang truc khudn
hoac cau khuin, Gram duong, catalase va oxidase
am tinh duoc gia dinh la LAB. Cac chiang LAB
duoc cdy chuyén sang méi truong MRS bang
phuong phap cdy ria dé thu duoc cac chiing thuin
khiét. Luu gitt cac ching LAB trén méi truong
thach nghiéng MRS & 4°C.

224. Tuyén chon vi khudn lactic doi khdng
vor nam moc gdy thoi hong qud dau tay

Cac chiing LAB do6i khang véi ndm duoc tuyén
chon bing phuong phap dia thach 2 lop [14].
Truéc thit nghiém, cac chiing LAB duoc nuéi cay
24 gi¢ trong moi truong MRS dich thé (Merck,
buc) ¢ 37°C va ndm moéc duoc nudi ciy trén moi
truong PDA & 25°C trong 72 gio. Dich huyén phi
bao tir ndm duwoc chudn bi bing cach phan tan bao
tir trong 10 ml dung dich NaCl 0,9% chwa 0,2%
Tween 80. Trudc tién, nho 20 ml dich vi khuan
(ODgy = 0,5) vao chinh gitra bé mit cia dia chia
mot lop méi truong thach MRS va t ¢ 30°C trong
2-3 ngay. Sau do, d6 thém mot 1op moi truong PDA
chita khoang 10" bao t& ndim/ml lén trén bé mat
ctia dia va 4 & 25°C trong 3 - 5 ngay. Kiém tra su
hinh thanh cac vong e ché su phat trién cia nam
xung quanh khudn lac vi khuidn. Kha ning déi
khang duoc danh gia thong qua duong kinh caa
vong tic ché.

2.25. Anh huong cia diéu kién nuéi cay dén
qud trinh tao sinh khoi ciia LAB

Hoat hoéa cic ching LAB bing cach cay
chuyén vao moi truong MRS dich thé va nuéi cay &
37°C trong 24 gio. Cay dich nuéi cidy LAB vao cac
binh tam giac chia 100 ml méi truwomg MRS dich
thé & pH 4,0 - 8,0 va nudi ciy & nhiét do 20 - 40°C
trong 1 - 5 ngay. Po mat do OD tai budc séng 600
nm.

2.26. Anh huong cia pH va nhiét dp dén hoat
tinh khang nam cia CFS

Thu hoi CFS ctia LAB bing cach loai bé céac té
bao sau khi ly tam dich nuéi cdy & 4°C, toc do
5.000 vong/phdat, trong 15 phut va loc qua mang
loc c6 kich thudc 16 0,45 um. Pé kiém tra anh
hudng cua pH dén hoat tinh khang nam, pH cta
CFS da duoc diéu chinh thanh 4,5 - 6,5 bing dung
dich NaOH 1 M. Dé kiém tra anh hudng ctia nhiét
do pH dén hoat tinh khang nam, CFS da duoc dat
trong cac bé 6n nhiét tai 60°C, 80°C hoac 100°C
trong 2 git. Xac dinh hoat tinh khang ndm bing
phurong phap khuéch tan trén dia thach. Theo dé,
cac dia thach PDA chira 10* bao t&t nim/ml da
duoc chudn bi va cac giéng (duong kinh 5 mm)
duoc tao ra trén dia thach. Nhé 100 ul CFS vao
giéng va u & 25°C trong 2 ngay. Kiém tra sy hinh
thanh cac vong t(tc ché nam xung quanh giéng.
Hoat tinh khang ndm ctia CFS duoc danh gia
thong qua kich thuéc duong kinh vong tc ché
(mm). Hoat tinh tai pH va nhiét d¢ t6i tru duoc xac
dinh la 100%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan l4p ndm méc gay théi hong qua dau
tay

Bang 1. Pic diém hinh thai khun lac ctia n4Am méc phén lap tir dau tay bij théi hong

X Ky hiéu ; .
Nhom mau Y e Mau sac (mat trudc/sau)
ching
Moc Chau- Khi non soi khuan ty mau tring, tin nadm déu, tao bong trén bé mit,
Son La Nd1 khi gia s¢i khudn ty chuyén thanh mau xanh x4m, mat sau tin nim
mau xanh khong déu, ria ngoai mau trang, tim den, moc rat nhanh &
30°C.
Nd2 Mat trude tin ndm mau trang, mat sau ria ngodi mau trang, vong giita

c6 mau vang, tAm nim mau xanh, nAim moc cham, bé.
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Nd3 Vong ngoai tAn nim mau trang, tin nim mau xanh, soi khuén ty khong
moc bong xdp, mat sau tdn ndm c6 mau trang nga.

Nd4 Khi non soi khudn ty mau xanh, ria ngoai mau trang, khong tao bong
xop trén bé mat, khi gid soi khuédn ty hoa xam.

Nd5 Tan ndm mau niu x4m, ria ngoai tdn nidm mau xanh, soi khuén ty
khong moc boéng x6p, mat sau tan nim mau xanh den.

Nd6 Tan nim mau trang, ria ngoai tdn nim mau xanh, soi khuan ty tao bong
trang x0p, mat sau tan nidm mau xanh den tao thanh vong.
Khi non tdn ndm c6 mau trang, soi khudn ty tao béng trang xop trén bé

Nd7 mat, ria ngoai tao vong hoi xanh, tAm nim c6 vong mau hdng trong cé
nhimg soi xam, mat sau tin nim mau xanh den, khi gia c6 nhiéu soi

Sa Pa- oy . ; ; e
mau hong, mat sau mau xanh den, tim mau trang.
Lao Cai

Nd8 Tan ndm mau xanh, ria ngoai tan niam trang, khong tao bong x0p trén
bé mat, mat sau tdn nAm mau trang.

Nd9 | Tan nim moc déu, mau xanh, ria ngoai tan nim soi mau trang.

Nd10 Tan ndm mau xanh, moc khong déu, tao nhimg cuc néi han lén bé mat,
mat sau tan nAm mau xanh den, moc rat cham.

Nd11 Tan ndm moc déu, tao vong ngoai mau trang, tAm nim mau cam, mat
sau tan nam mau cam, tao tirng vong.

ba La‘t— Nd12 | Tan nim mau xanh, moc thua, moc nhanh.
Lam Pong

Nd13 | Tan nidm mau trang sita, khong tao bong xop trén bé mat.

Ndi4 Tan nim moc déu, mau xanh, ria ngoai vong trang, khong tao bong xop
trén bé mat.

(2018), hé ndm bao gdém ca loai nAm gay bénh sau
thu hoach va khéng gay bénh [15]. Do d6, can

Tat ca cac qua dau tay bi théi hong (n = 15)
ctia 3 nhom mau thu tir Moc Chau, Sa Pava Pa Lat

da duoc st dung dé phan 1ap nam. Budc dau thu
duoc 14 khudn lac khac nhau vé hinh thai trén cac
dia mo6i truong PDA c6 bd sung 1%
Chloramphenicol (Bang 1). Cac chung phan lap
duoc phan nhom theo cac dac diém hinh thai nhu
mau sic cla soi nam, két ciu va ria ctia khuan lac.
biéu nay cho thay, dau tay bi thoi hong chia
nhiéu loai nim khac nhau. Theo Lorenzini va cs
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kiém tra kha nang gay bénh chia cac chiing phan
lap dugce dé loai trir cac chiing khong gay bénh.
3.2. Sang loc cac chiing ndm c6 kha ning gay
bénh tit cac chiing ndm duoc phan lap
bé xac dinh xem tat ci cac ching nim phén
lap tir dau tay théi hong coé kha ning gay bénh cho
qua dau tay khoe hay khong, thit nghiém gay bénh
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da duoc thuc hién trén 14 chung phén lap. Tt thi
nghiém gay bénh ban dau, chi c6 03 ching (Nd1,
Nd4, Nd8) tao ra cac triéu chimg bénh c6 thé dugc
phat hién sau gay nhiém 6 ngay. Kha niang gay
bénh cua cac ching nay da duoc xac nhan thém
theo cac dinh dé ctia Koch bang cach phan lap lai
cac loai nAim giy bénh va xac nhan cac dic diém
hinh thai véi chiing ban dau (Hinh 1). Cac dinh dé
ctia Koch 1a co s& thiét 1ap kha nang gay bénh cta

cong dong khoa hoc tng hé manh me [16]. Két
qua da phan 1ap va xac dinh dugc chiing nim méc
Nd4 gay théi hong qua dau tiy voi mat do nhiém
cao (1,2 x10° CFU/g). Tién hanh dinh danh so bo
ching nim méc Nd4 bang phuong phap so sanh
hinh thai (morpho-taxonomy) duoc mé ta ¢ bang 1
voi hé théng phan loai luong phan duoc téng két
trong "Bang phan loai cac loai nAm méc thuong
gap" [17], budc dau cho thiy chiing Nd4 thudc chi
Penicillium.

/ '

Hinh 1. Hinh thai khuén lac ctia cic chiing nAm méc gay bénh duoc phan lap

3.3. Phén lap va tuyén chon LAB tir qua dau
tay

Tir cac mau dau tay twoi khéng bi dap nat hoac
nhiém bénh (n = 15) da budc dau phan lap duoc 7
khuén lac khac nhau vé hinh thai trén cac dia moéi
truong MRS (ky hiéu tir Ld1 dén Ld7). Vi két qua
1a truc khuin Gram duong, catalase va oxidase am
tinh, tat ca cac ching vi khuan nay dugc gia dinh
la LAB. Tiép tuc danh gia hoat tinh d6i khang voi
nam cua cac ching LAB theo phuong phap dia
thach 2 lop. Két qua cho thay, ching Ld3 co kha
nang doi khang véi chiing ndm Nd4 14 cao nhit
(duong kinh vong tc ché dat dén 35 mm) (Hinh

2). Chiang Ld3 c6 khuén lac mau tring sira, dang
tron va kich thuée nho (duong kinh 3,5 mm), hoan
toan twong tu voi ching tham khao thudc chi
Lactobacillus spp. khi phat trién trén méi truong
MRS. Tién hanh khuéch dai viing gen 16S rRNA
voi cap moi 27F/1492R va gidi trinh tr bang
phuong phap Sanger va BLAST doi chiéu trén
NCBI. Két qua cho thdy, trinh tu gen 16S rRNA
cta ching Ld3 twong dong 99,93% so voi trinh tuw
ving gen tuong tmg cua cua chung Lactobacillus
paracasei 4613. Vi vay, chiing Ld3 duogc dinh tén 1a
Lactobacillus paracasei 1.d3.

Hinh 2. Hoat tinh d6i khang véi chiing Nd4 gay thoi hong qua cta ching vi khuédn Ld3
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3.4. Anh hudéng ciia diéu kién nudi cdy dén
qua trinh tao sinh khéi ctia chiing Ld3

3.4.1. pH ban ddu clia moi truong

Tién hanh nuéi cdy ching Ld3 trong méi
treong MRS dich thé voi pH 4,0-8,0, & nhiét do
30°C, trong 2 ngay (muc 2.2.5), két qua cho thay

sinh khoi dat cao nhiat & pH ban dau chia méi
triong nudi cay la 6,0 (Bang 2). Tuong tu, Zhao va
cs (2022) bao cao ching L. plantarum ZZUA493
doi khang voi nidm c6 kha nang sinh trudng va
phat trién trong méi truomg MRS dich thé voi pH
3-10, toi tu & pH 5,5 va 6,0 [18].

Béng 2. Anh hudng ciia pH méi truong dén qua trinh tao sinh khéi ctia ching Ld3

pH 4,0 5.0 6.0 7.0 8.0
- 2.251° 2.319° 2,616' 2,451 2,373¢
e +0,009 +0,026 +0,042 +0,025 +0,010
, 0,615° 0,636 0,725 0,675 0,652¢
Sinh khéi (g/1)
+ 0,003 +0,007 +0,012 +0,007 +0,003

Ghi chii: Cédc chir cdi khdc nhau trén cung mot hang chi su sai khic trung binh mau co y nghia
thong ké vor p < 0,05 (Ducan’s test). M+ SE: Trung binh mau+ sai s chudn.

3.4.2. Nhiét dp nuoi ciy

Tién hanh nuéi cdy ching Ld3 trong moi
truong MRS dich thé (pH t6i wu), & nhiét do 20-
40°C trong 2 ngay (muc 2.2.5), két qua cho thay
sinh khoi dat cao nhat tai 30°C (Bang 3). Trong

khi d6, chiing L. plantarum ZZUA493 doi khang
v6i nam, khi nudi cay trong méi truong MRS dich
thé, co kha niang sinh truéng va phat trién tot
trong khoang nhiét do 10 - 40°C [18].

Bang 3. Anh huéng ciia nhiét @6 nudi cdy dén qua trinh tao sinh khéi cita chiing Ld3

Nhiét d6 (°C) 20 25 30 35 40
25274 2,616° 28322 2,720 2,352¢
0Dy,
+ 0,005 +0,012 +0,035 +0,006 +0,021
Sinh khi 0,698¢ 0,725¢ 0,789 0,756" 0,646¢
/] + 0,001 +0,003 + 0,009 +0,002 £ 0,006

Ghi chii: Cdc chir cdi khdc nhau trén ciung mot hang chi sw sai khidc trung binh mau co y nghia
thong ké voi p < 0,05 (Ducan’s test). M+ SE: Trung binh mau + sai s chuin.

3.4.3. Thot gian nuoi ciy

Tién hanh nuéi cdy ching Ld3 trong moéi
truong MRS dich thé & pH méi truong va nhiét
do toi uu trong 2 - 5 ngay (muc 2.2.5), két qua
cho thdy sinh khéi dat cao nhit sau 2 ngay
(Hinh 3). So voi chang L. plantarum ZZUA493
doi khang voi ndm c6 thoi gian sinh truéng va
phat trién t6i vu 1a sau 12 gié [18], ching Ld3 co
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thoi gian nuéi cdy toi vu cho kha nang tao sinh
kheéi 1a dai hon.

Ngoai ra, tai thoi diém nuoéi ciy toi vu, pH cta
moi truong giam nhanh chong. Diéu nay co thé la
do cac axit hiru co dugc vi khuan lactic san xuat va
tich liy vao trong méi truomg. Péng thoi, day con
dugc xem 1a mot trong so co ché khang nim gay
bénh ctia vi khuin lactic.
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Hinh 3. Anh hudng ciia théi gian nuéi cdy dén qua trinh tao sinh khéi ctia chiing Ld3

3.5. Anh hudng ciia pH va nhiét do dén hoat
tinh khang nim ctia CFS

DPé xac dinh ban chat ctia cac hop chat chiu
trach nhiém cho hoat tinh khang nidm, tién hanh
thu héi CFS ctia ching Ld3 sau nuéi cdy trong moi
truong MRS dich thé ¢ diéu kién t6i vu va khao sat
anh hudng cta pH va nhiét do dén hoat tinh khang
nam ctia CFS theo phuong phap da duoc néu &
muc 2.2.6. Két qua cho thiy, hoat tinh khang nam
ctia CFS giam dang ké khi dugc diéu chinh dén gia
tri pH gan trung tinh (pH 6,5) (Bang 4) nhung
khong giam sau xt ly nhiét (Bang 5). Tuong tu,

Guimardes va cs (2018) da bao cdo ring CFS tir
hai chiing L. plantarum UMBG5 va L. buchneri mat
hoat tinh khang nam Penicillium nordicum & pH
7,0 (mic d6 phat trién cta ndm twong tuw voi doi
ching MRS), tuy nhién khong c6 su khac biét co y
nghia thong ké gitra CFS sau xt Iy nhiét & 121°C
va déi ching CFS khong xit 1y nhiét [19]. Vi pH
anh hudng rat lon dén hoat tinh cia CFS, co thé
suy doan rang cac axit hitu co hién dién trong CFS
dong mét vai tro quan trong trong tac dung khang
nam.

Bang 4. Hoat tinh kh4ang ndm ctia CFS & céc gi4 tri pH khac nhau

pH 45 5,0 5,9 6,0 6,5
Duodng kinh vong tic ché (mm) 358+ 1 35+ 1 32°+ 2 26°+1 181+ 3
Hoat tinh con lai (%) 100 100 91 74 51

Ghi chii: Cédc chir cdi khdc nhau trén cung mot hang chi su sai khac trung binh mau cé y nghia
thong ké vor p < 0,05 (Ducan’s test). M+ SE: Trung binh mau + sai s chuan.

4. KET LUAN

Tir cAc mau qua dau tay, trén moi truomg PDA
c6 bé sung 1% Chloramphenicol, da phan lap duoc
cac chung vi khudn lactic. Trong s6 cac ching
phan 1ap duoc, bang phuong phap dia thach 2 16p,
da tuyén chon dugc ching vi khuén lactic Ld3 co
kha niang déi khang cao véi chiing nim méc Nd4
gay thoi hong qua dau tay. Pong thoi, da xac dinh
diéu kién nudi cdy thich hop cho qua trinh tao sinh
khéi cta ching 1d3 1a méi truong MRS dich thé
c6 pH 6,0, nhiét @0 30°C va thoi gian 2 ngay. Sinh
khoi thu duoc tir qua trinh l1én men ching Ld3 sé
la nguon cung cip loi khuidn cho qua trinh san
xuat 16p phtt an duogc chita loi khuin tmg dung
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trén qua dau tay sau thu hoach, nhim céi thién
chat luong, chiic nang va thoi han st dung qua
tuoi. Ngoai ra, hoat tinh khang nam ctia CFS tir
ching Ld3 giam dang ké & pH 6,5 nhung khong
gidm so voi doi chirg sau xtt ly nhiét. Cac axit hitu
co hién dién trong CFS c6 thé dong mot vai tro
quan trong trong tic dung khang nam.
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ISOLATION, SELECTION AND CULTURE OF LACTIC ACID BACTERIUM ANTAGONISTIC TO
POSTHARVEST PATHOGENIC FUNGUS IN STRAWBERRIES

Ngo Thi Tuong Chau, Phan Thi Thao Ly,
Nguyen Thi Tu Le, Le Van Thien
Summary

Incorporation of probiotics with edible films or coatings to improve the quality, functionality, shelf
life of fresh fruits is one of the latest strategies in the food industry. The aim of this study was to
isolate, select lactic acid bacteria (LAB) antagonistic to postharvest pathogenic fungi in
strawberries and determine the suitable conditions for their biomass production. Fungi were
isolated from decayed strawberries on PDA supplemented with 1% Chloramphenicol at 25°C for 5
- 7 d. LAB were isolated from fresh strawberries on MRS Agar at 37°C for 2 - 3 d. Isolates with
antifungal activities were selected using overlay technique. LAB were cultured in MRS Broth at
pH 4 - 8, 25 - 40°C for 2 - 5 d. Effects of pH and temperature on the antifungal activity of cell-free
supernatant (CFS) were investigated at 4.5 - 6.5 and 60°C, 80°C and 100°C for 2 h, respectively.
Results showed that the fungal strain Nd4 was isolated and identified as postharvest pathogen of
strawberries with high infection density (1.2 x10° CFU/g). Among 7 lactic acid bacterial isolates,
strain Lb3 with the highest mycelial growth inhibition rate (> 30%) was selected. The suitable
culture conditions for biomass production of strain Ld3 were pH 6.0, 30°C for 2 d. Antifungal
activity was drastically reduced when the pH of CFS was adjusted to a relatively neutral value of
pH 6.5, however no significant reduction of antifungal activity was observed after heat treatment.

Keywords: Antifungal activity, lactic acid bacteria, postharvest pathogenic fungi, probiotics,
strawberry.
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