TNU Journal of Science and Technology 228(05): 137 - 144

LACTIC ACID BACTERIAWITH ANTIFUNGAL ACTIVITY AGAINST
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This study aims to isolate and select lactic acid bacteria from ‘kimchi’
fermented food that had the ability to inhibit the fungus
Colletotrichum spp. causing anthracnose disease in ‘Cat Hoa Loc’
mangoes after harvest. As a result, 6 strains of lactic acid bacteria
were isolated from ‘kimchi’ samples from Vinh Long market. The
study used the dual-culture overlay method and the double
transplanting method to investigate the antagonistic activity of
bacteria. The results showed that there were 3 strains LKC1, LKC2,
and LKC3 indicating antagonistic activity against Colletotrichum spp.
Bacterial strain LKC1 exhibited the highest antagonistic activity
against Colletotrichum spp. with 60.41% at day 2 by the dual-culture
overlay method and 64.86% at day 3 by the double transplanting
method. The LKC1 strain was 100% similar to that of Lactobacillus
plantarum based on morphological observations and gene sequencing.
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Bénh than thu

Xoai Cat Hoa Loc
Colletotrichum spp.

Vi khuan lactic
Lactobacillus plantarum

Muc dich cua nghién ciru ndy nham thu thap va sang loc cac chang vi
khuan lactic tir thyc pham Ién men kim chi c6 kha nang tc ché nim
Colletotrichum spp. gay bénh than thu trén qua xoai Cat Hoa Loc sau
thu hoach. Sau chiing vi khuan lactic dugc phan lap tir mau san pham
Ién men kim chi thu dugc tir chg Vinh Long. Hoat tinh khang niam
bénh cua vi khuén lactic dugc thyuc hién bang phuong phap nudi cay
kép (dual-culture overlay method) va phuong phap cay kép (double
transplanting method). Hoat tinh d4i khang nam Colletotrichum spp.
trong qua nghién ctru duoc tim thdy ¢ 3 chung LKC1, LKC2 va
LKC3. Ching LKC1 cho két qua dbi khang cao nhét, cu thé la
60,41% & ngay thir 2 bang phuong phap 16p phu nudi ciy kép va
64,86% & ngay thir 3 bang phuong phap cdy kép. Chung vi khuén
LKC1 twong dong 100% véi loai Lactobacillus plantarum trén ngan
hang Genbank qua két qua kiém tra hinh thai khuan lac va giai trinh
tu nucleotide cua doan gen 16S rRNA.
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1. Giéi thigu

Xoai thuoc nhdm tréi cay nhiét déi duoc trong cho muc dich thuong mai ¢ nhiéu quéc gia trén
thé gigi. Xoai chira nhiéu chat xo, vitamin, carotenoids va nhiéu chat ¢ hoat tinh chong oxy héa
[1], [2]. Tuy nhién, xoai sau khi thu hoach dé bi bénh va hu hong. Bénh than thu (anthracnose) do
nam Colletotrichum spp. la nguyén nhan chinh din dén sy hu hong cua trai xoai sau thu hoach.
Bénh nay thuong gap trong sudt qua trinh van chuyén va ton trir & tat ca cac khu vyc san xuat
x0ai trén thé gioi [3]. Bé duy tri chat lwong va kéo dai thoi gian ton trix cua xoai Cat Hoa Lc sau
thu hoach, viéc ap dung cac phuong phap xir Iy sau thu hoach 1a diéu can thiét. Nhiéu bién phap
dugc ap dung nham lam giam thiét hai do bénh than thu gay ra nhu st dung thudc hoa hoc nhung
ton du thudc ¢ thé tac dong xau dén suc khoe ngudi tiéu dung va gay 0 nhiém moi truong. Mot
bi¢n phdp khac dugc ap dung la xur 1y hoi nuéc néng nhung viéc kiém soat ddng nhat nhiét do
gip kho khin nén xoai thuong bi ton thuong do nhiét [4]. Do d6, cac bién phap khac duoc
khuyén cao d6 1a khai thac tiém ning cua vi sinh vat d6i khang. Do tinh an toan va kha ning doi
khéng cao nén hién nay bacteriocin do vi khuan lactic sinh ra dang dwoc nghién ctiu rong réi [5].
Bacteriocin 1a nhing protein hodc phirc hop protein c6 hoat tinh khang nam [6]. Nhing nghién
ctu V& vi khuin lactic khang bénh trén qua di dugc céng bd nhu sir dung Lactobacillus
plantarum chéng lai su phat trién cua nim Penicillium Expansum trén trai tao (in vitro) [7],
Lactococcus lactic subsp. d6i khang nam bénh Rhizopus stolonifer VBAMI trén trai mit (in
vitro) [8]. Tuy nhién, chua c6 nghién ctru ndo ung dung vi khuan lactic dé kiém soat bénh than
thu trén xoai. Do vay, viéc nghién ciu hoat tinh khang nAm cua vi khuan lactic phan 1ap tir thuc
pham I&n men truyén thong s& 1a huéng di méi nham kiém soat bénh than thu gdy ra boi nam
Colletotrichum spp. trén trai xoai sau thu hoach. Pong thoi, phuong phap nay c6 tiém ning thay
thé cho phuong phép st dung thudc hda hoc truyén thong.
2. Phuong phap nghién ciru
2.1. Phan Igp nam Colletotrichum spp. tar trai xoai Céat Hoa Lgc

Trai xoai Cat Hoa Loc véi cac dau hiéu cua bénh than thu nhu cac cham tron li ti, mau nau
nhat hodc dém tron I6n mau nau dam, nhidu vét bénh lién két lai tao thanh vét bat dang [9] duoc
dung cho viéc phan Iap nam Colletotrichum spp. Nam dwoc phan Iap theo quy trinh cua Aradjo
va cong su (2001) [10] c6 chinh sira va bo sung. Trai xoai duoc khir tring bé miat bang con 70070,
Cét mau bénh (chon vi tri bao gdm ca md bénh va md khoe) véi kich thuée 5 x 5 mm cho vao
Javel 2%, dé yén 2-3 pht, rira mau voi nude cat tiét trang 3 1an (mdi 1an 1 phat), dat mau 1én
gidy vo trung dé kho. Sau do, dat miu 1én thach PDA (Potato Dextrose Agar, dich chiét khoai tay
(200 g/L nuéc), 20 g/L glucose va 20 g agar/L, pH 7.0), trit mau & nhiét do 25 - 30°C. Cac mau
nam sau khi phan lap duoc lay bénh nhan tao trén trai xoai theo quy trinh Koch dé xac dinh kha
ning gy bénh cua chang nim. Cac budc thuc hién gom: chuan bi trai xoai khdng bi bénh, vé
sinh sach s&, sau d6 dé kho rdi gay vét thuong 1én 3 vi tri cua trai. Dich bao tir Colletotrichum
spp. (10° bao ti/mL) duoc phun 1én 3 vi tri vét thwong. Trai xoai sau khi lay nhiém s& duoc bao
quan trong thoi gian 14 ngay & nhiét do phong. Di véi nghiém thire dbi chiing thi khéng phun
dich bao tir nAm ma duogc thay bang nudc cat vo tring. Cac biéu hién bénh trén trai xoai duoc
quan st hang ngay va chon miu nim c6 kha ning giy bénh twong ty ngoai tu nhién dé tiép tuc
nghién ciu.

2.2. Xdc d@inh ndm Colletotrichum spp.

N4Am Colletotrichum spp. duoc dinh danh so bd dwa vao cac dic diém hinh thai khuén ty va
bao tir cuia Sutton (1980) [11]. Tur két qua gay nhiém, lya chon ching ndm cé hoat luc gay bénh
cao nhat dé dinh danh nam Colletotrichum spp. bang k¥ thuat PCR va giai trinh tu doan gen 5,8S
VoI cap moi ITS1: 5'-TCCGTAGGTGAACCTGCGG -3 va  ITS4: 5'-
TCCTCCGCTTATTGATATGC -3’ [12]. San pham PCR (kich thudc doan gen trong khoang
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350-880 bp) sau khi khuéch dai dugc dién di trén gel agarose 1,5% va chup hinh bing hé thong
chup hinh gel, sau d6 dugc giri giai trinh tu dé xac dinh loai nam.

2.3. Phan Igp vi khudn lactic tir thuc pham 1én men kim chi

Céc mau thuc pham 1én men kim chi dugc str dung dé phan 1ap vi khuan lactic. Mau duoc pha
lodng thanh cac d¢ pha lodng tir 107 cho dén 10, Sau do, hat 100 pL mau da pha lodng trai déu
1én dia petri da d6 méi truong MRS (glucose (20 g/L), CaCOs (5 g/L), meat extract (8 g/L), yeast
extract (4 g/L), pepton from casein (10 g/L), tween 80 (1 mL/L), K:HPO4 (2 g/L), sodium acetat
(5 g/L), triamonium citrate (2 g/L), MgSO4.7H20 (0,2 g/L), MnSO4 (0,05 g/L), agar (20 g/L), pH
6,5). U mau ¢ nhiét do 25-300)C. Cac diém hinh thai khuan lac vi khuan lactic sau khi tach rong
nhu hinh dang, mau sic, do noi, bia va sinh hoa co ban nhu nhuém Gram, kiém tra hoat tinh
catalase dugc xac dinh dua theo CoWan va cong su (1965) [13].

2.4. Ddnh gid hoat tinh khang ndm Colletotrichum spp. cia vi khudn lactic (In vitro test)
2.4.1. Phuong phdp nuéi cdy kép (Dual-culture overlay method)

Nghién ciru sir sung phuong phap nudi ciy kép (Dual-culture overlay method) caa Magnusson
va Schnurer (2001) [14] dé danh gia hoat tinh khang nim Colletotrichum spp. cta vi khuan lactic.
Cay vi khuan lactic thuan thanh hai duong song song dai 2-3 cm trén méi trudng MRS (khong
chtra CaCOs, ¢6 bd sung dich chiét khoai tay), u & nhiét do 30°C trong 24 gio. Sau d6 tién hanh
d6 kép méi truong PDA ban rin (0,7% agar) di dwoc bd sung bao tir ndm Colletotrichum spp.
(mat s6 10° bao t/mL) 1én cac dia thach di cdy vi khuan, u & nhiét d6 30°C, 24 gio. Kha ning
khang nam duogc xac dinh bang cach do (chiéu ngang, chiéu doc) viing khang nam qua cic ngay
quan sat va ghi nhan két qua. Mai thi nghiém duoc lap lai 3 lan.

2.4.2. Phuong phdp cdy kép (Double transplanting method)

Céc budc tién hanh theo phuong phéap cua Sertac va cong sy (2014) [15] c6 diéu chinh nhu
sau: Cay vi khuan lactic thuan 1én moi truong MRS thanh hai dudng song song c6 do dai tir 2-3
cm va cach nhau tir 2-3 cm. Sau d6 cdy soi nam Colletotrichum spp. dugc duc bang éng cork
borer c6 duong kinh 8 mm vao giira hai duong cdy, u & nhiét do 30°C, 24 gio. Kha ning khang
nam caa vi khuan lactic duoc ghi nhan qua cac ngay quan sat. Cac thi nghiém lap lai 3 lan.

2.5. Binh danh vi khudn lactic

Cac chung vi khuan lactic ¢6 hoat tinh trc ché nam Colletotrichum spp. cao nhét duoc chon dé
dinh danh bang k¥ thuat sinh hoc phén tir PCR va giai trinh ty gen 16S rRNA véi cap moi gom 27F
(5’- AGAGTTTGATCCTGGCTC -3”) va 1492R (5°- TACGGTTACCTTGTTACGACT -3°).

3. Két qua va thao luan
3.1. Két qud phan ldp ndm Colletotrichum spp. tir trai xoai Cat Hoa Lgc

Tur trai xoai Cat Hoa Loc bi bénh than thu (Hinh la), phan lép duoc 3 mAau nim co dic diém
glong véi Colletotrichum spp. trén méi truong PDA. Sau 3 ngay nudi Cay, nhiét d6 25 - 30°C, cac
mau ndm phan lap dat kich thudc 20-30 mm c6 céc déc diém nhu soi ndm manh, mau tring, bam
chat bé mat thach, tan nAm mau trang dén tring xam, moc thanh hinh tron déu (Hinh 1b). Sau 6
ngay, trén bé mat tan nim xuat hién giot dau mau cam moc thanh dudng tron, moc vong thanh
nhitng dudng tron déng tdm (Hinh 1c). Quan st bao tir bang kinh hién vi ¢ vat kinh 40X cho
thay bao tir nam hinh try, c6 dang that eo, hai dau tron hodc mot dau tron mot dau hoi nhon (Hinh
1d). Tu két qua quan st cho thay, nhimg dic diém vé hinh thai khuan ty, bao tir ndm gidng voi
ket qua cua cac nghlen ctru da duoc cong b trude day vé nam Colletotrichum spp. trén trai mang
cau [16], trai xoai [17], [18], trai thanh long [19].
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Két qua gay nhiém cho thay, cac chung nim phan 1ép dugc la nam Colletotrichum spp. do sau
khi lay nhlem cac vét bénh co cac dic dlem nhu vét thuong tao thanh triing 16n, c6 hinh tron,
mau nau sam dén den, cac dic diém trén giéng vai cac nghién ciu vé tridu chang caa bénh than
thu trén trai 6i [20], trai thanh long [21], trai dau tay [22], trai xoai [23]. Két qua gay nhiém cho
thiy chung nim Colletotrichum TX1 cd hoat lyc gy bénh cao nhit nén duoc chon dé thuc hién
thi nghiém.

(a) (b) (c) (d)
Hinh 1. Két qua phan Idp ndm Colletotrichum spp.: (a). Trai xoai bi bénh than thu duwoc chon dé phan
Igp nam Colletotrichum spp.; (b). Chuing nam TX1 sau 3 ngay nudi cay; (c). Ching ndm TX1 xuat hién
giot dau sau 6 ngay nudi cay; (d). Bao tir cia chung nam TXI dwoc xem ¢ lang kinh 40X

3.2. Két qud dinh danh ndm

Két qua giai trinh tu cho thdy ching ndm TX1 tuong ddng 97,30% véi loai Colletotrichum
gloeosporioides strain m111013-4-1 (KC816041.1), Colletotrichum gloeosporioides strain
m110801-3-4 (KC816034.1) va Colletotrichum gloeosporioides isolate JA.L.TA113
(HQ874882.1) (Hinh 2).

Description e e R e A Per. | Acc.
'ﬂ - Score Score Cover wvalue Ident Len Accession

- v v - v -
Colletotrichum gloeosporicides strain m111013-4-1 18S ribosomal RNA gene, partial sequence; internal transc... Colletotrichum gl... 893 893 94% 0.0 97.30% 574 KCB816041.1
: Colletotrichum gloeosporicides str 10801-3-4 18S ribosomal RNA gene, partial sequence; internal transc... Colletotrichum gl... 893 893 94% 0.0 97.30% 574 KC816034.1

] Calletotrichum gloeosporicides isolate JA.L.TA113 188 ribosomal RNA gene, partial sequence; internal transcri... Colletofrichum gl... 893

] Colletotrichum gloeosporioides isolate wm10 small subunit ribosomal RNA gene, partial sequence: internal fra... Colletotrichum gl... 891

Hinh 2. Két qua doi chiéu trinh t gen cia ching nam TX1 véi ngan hang gen

3.3. Két qud phan ldp vi khudn lactic tir thuc phdm 1&n men kim chi

893
891

94%

94%

0.0
0.0

97.30%

96.94%

560
544

HO874882.1

MH744668.1

Tir cac mau thyc pham 1én men kim chi, phan lap dwoc 6 ching vi khuan trén méi trudng
phan lap MRS. Két qua quan sat cho thy cac chang vi khuan phan 1ap duoc phat trién manh sau
36-48 gio nudi ciy, ¢ nhiét do 25 - 30°C va cd kha niang phéan giai CaCOs trén mdi truong phan
lap MRS. Hinh dang khuan lac cua vi khuan lactic phan lap dugc thé hién & bang 1.

Bang 1. Két qua phan ldp vi khudn lactic tir mdu theec pham 1&n men kim chi

STT Ki hiéu chiing Hinh dang khuan lac
1 LKC1 Tron nho, tron nhdn, trang sira, bia nguyén, noi mo
2 LKC2 Tron lém, tron nhan, trang sira, bia nguyeén, khong néi mod
3 LKC3 Tron nho, tron nhan, trang nga, bia nguyén, n6i mod
4 LKC4 Tron lém, tron nhan, trang sira, bia nguyén, nol md
5 LKC5 Tron 16n, tron nhan, trang nga, bia nguyén, néi mo
6 LKC6 Tron nhg, tron nhin, tring nga, bia nguyén, khéng ndi md

Két qua Bang 1 cho thay, qua qué trinh phan lap thu duoc 6 dang khuan lac c6 dic diém giong

Véi vi khuén lactic ¢ cac nghién ctru trudc day [24], [25]. Trong do, 3 chung LKC1, LKC2, LKC3
duoc thé hién trén hinh 3 nhu cac dai dién vé hinh dang khuan lac cua cac ching da phan 1ap duoc.
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Hinh 3. Két qua phan ldp 3 ching vi khudn lactic trén méi truong MRS
Két qua nhuom Gram cho thay chang vi khuan phan lap dugc 1a Gram duong do bat mau
xanh tim caa thuéc nhudém (Hinh 4a) va catalase am tinh do khdng c6 hién tuong sui bot khi khi
phan (ing véi chét Oz (Hinh 4b).

T o
]
> 3

0

(b)

Hinh 4. Két qua nhugm Gram va thu Catalase vi khuan lactic: (a). Két qua nhugm Gram c6 mau xanh tim;
(b) Két qua thez nghiém catalase khéng co hién rirong siii bot. Chu thich: VK: vi khuan, BC: déi chimng

3.4. Két qud khdo sat hogt tinh khang nam Colletotrichum spp. cza vi khudn lactic (In vitro test)
3.4.1. Phurong phdp 16p phii nuéi cdy kép (Dual-culture overlay Method)

Két qua khao st biang phuong phap 16p phu nudi ciy kép cho thay, 3 trong 6 ching vi khuan
phan lap duoc tir mau thuc pham 1én men kim chi c6 hoat tinh d6i khang nam Colletotrichum
spp. trén trai xoai (Hinh 5). Két qua ¢ hinh 5 cho thay hoat tinh khang nam cua vi khuan lactic
giam dan qua cic ngdy quan sat. Trong d6, chung LKC1 c6 kha ning khang nim manh nhat, cu
thé ¢ ngay thir 2 ké tir khi cay la 60,41%, cac ching con lai c6 hoat tinh thap hon lan Iuot 1a
LKC2 va LKC3 chi ¢6 52,33% va 51,67%. O ngay cudi, hoat tinh khang nim cua vi khuan giam,
cu thé chung LKC1 chi con 34,16% do vi khuan yéu di, lugng acid sinh ra giam dan. Didu nay
cho thay d6 pH c6 anh huong dang ké dén hoat dong khang nam, cho thiy tam quan trong cua
acid trong viéc e ché ndm, didu nay da dwoc minh ching trong nghién ciru caa Schillinger va
cong su (2010) [26].

S 70
= a
g 60 T_ab
& 50 b a -
240 M2 2 T.a-a Toa @
= 30 o [ oty
2 20 7 i
= [ (<
=10 25 £23
E 0 [ ]
=]
= Ngay 3 Ngay 4 Ngay 5 Ngay 6

OLKC1 OLKC2 BALKC3

(e)

Hinh 5. Két qua déi khang cua 3 ching vi khudn bang phwong phdp 16p phii nudi cdy kép: (a) Chung
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LKC1; (b) Ching LKC2; (c) Chuing LKCS3; (d) Poi ching; (e) Biéu do thé hién hogt tinh khang ndm cua
3 ching vi khuan LKC1, LKC2, LKC3. Chii thich: BC: déi chiing

3.4.2. Phurong phdp cdy kép (Double Transplanting Method)

Két qua khao sat bang phuong phép cdy kép cho thiy, 3 trong 6 mau vi khuan lactic phan lap
tr mau thuc phdm 1én men kim chi c6 hoat tinh déi khang ndm Colletotrichum spp. trén xoai
(Hinh 6). Két qua hinh 6 cho thay, hoat tinh khang nim cuia vi khuan lactic cao nhat ¢ ngay 3 va
giam dan qua cac ngdy quan sat. Trong do, chung LKC1 c6 hoat tinh d6i khang cao nhat, cu thé &
ngay thir 3 ké tir khi ciy 1a 64,86%, LKC2 va LKC3 chi c6 48,64% va 33,78%. O ngay cudi, hoat
tinh khang nim giam, cu thé & mau LKC1 hoat tinh chi con 18,78%. Biéu nay cho thay, cac
chang vi khuan lactic phan 1ap dugc déu co ham lugng acid tong s6 cao nhit sau 72 gio. Nguyén
nhan ham luong acid ting theo thoi gian do sau 24 gid s6 luong vi khuan ting sinh chua da nén
ham luong acid lactic sinh ra it, sau 48 gio va 72 gio s6 luong vi khuan ting 1én nhiéu hon, do d6
lwong acid sinh ra cao hon. Yéu t6 thoi gian nudi cdy s& ¢ anh hudng dén viéc ting sb luong té
bao vi khuan. Dé chuyén hda duoc hét ngudn dinh dudng thanh acid lactic vi khuan can phai co
thoi gian nhat dinh va du luong vi khuan nhung khoang thoi gian nay qué dai sé tac dong nguoc
lai 1am giam s6 luong vi khuan va luong acid sinh ra, diéu nay da dwoc minh chiing qua nghién
ctru cua Nguyén Lan Diing va cong sy 1976 [27].

80
70

60
50
40
30
20
10

ﬂﬁ%%%é%%%%

Ngiy 2 Ngiy3 Ngiy4 Ngay5S Ngiy6 Ngiy7 Ngiy8 Ngiy9 Ngiy 10 Ngiy 11 Ngay 12
ELKC1 ®8LKC2 OLKC3

(c)
Hinh 6. Két qua déi khang cuia 3 ching vi khudn bang phiwong phap cdy kép: (a) Két qua doi khang ciia

ching LKCI ¢ ngay 3; (b) Két qud doi khang ciia ching LKCI 6 ngady 6; (c) Biéu do thé hién hogt tinh
khang nam cua ching LKC1. Chd thich: VK: dia c6 vi khudn déi khang, PC: dia doi chimg

3.5. Két qud dinh danh vi khudn

Vi ching vi khuan LKC1 c6 hoat tinh d6i khang cao nhat nén dwoc st dung dé giai trinh ty.
Két qua cho thiy chung LKC1 tuong dong 100% véi loai Lactobacillus plantarum strain 1929
(MT597746.1), Lactobacillus plantarum strain 4715 (MT545131.1), Lactobacillus plantarum
strain OL122 (MT359247.1), Lactobacillus plantarum strain LNL 2-5 (MN022564.1) va
Lactobacillus plantarum strain XCT-1 (KX538913.1) (Hinh 7).

Max Total Query E Per.

Description Scientific Name 7
- N Score Score Cover value Ident
v v v v v

Hoat tinh khiing nim (%)

Acc.Len  Accession

actiplantiba 1053 1053 99% 0.0 100.00% 1474 MT597746.1
Lactiplantibacill... 1053 1053 99% 00 100.00% 1459 N
cill.. 1053 1053 100% 0.0 99.83% 1464 M

1053 1053 99% 00 100.00% 1447 M
1053 1053 99% 00 100.00% 1472 M
1053 1053 99% 00 100.00% 1472 K

1050 1050 100% 0.0 99.65% 1456 MT604618.1
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Hinh 7. Két qua so sanh trinh ti gen cua ching vi khuan LKC1 trén ngan hang gen
4. Két luan

Nghién ctru da phan 1ap va tuyén chon duoc 3 chang vi khuan lactic tir mau thyc pham Ién
men kim chi c6 hoat tinh khang vaoi nAm Colettotrichum gay bénh than thu trén trai xoai Cat Hoa
Loc sau thu hoach.

Ching vi khuan LKC1 thé hién hoat tinh khang nim cao nhét va tuong dong 100% véi vi
khuan Lactobacillus plantarum.

Loi cam on
Xin cam on sy hd tro cua Trudong Pai hoc Su pham Ky thuat Vinh Long vé kinh phi, vat tu va
trang thiét bi dé thuc hién dé tai nay.
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