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TOM TAT

Ba dong riéng 1a san phdm phu ctia qua trinh ché bién tinh bot dong, phu phdm nay chiém
khoang 80% khéi luong cti tuoi. Viec tan thu ba dong riéng lam thirc an gia suc 1a gidi phap c6 tinh
thuc té cao trong hoan canh nguodn thitc dn tho xanh cho gia stc dang con thiéu, dong thoi gia
tang hiéu qua kinh t€ va giam tinh trang 6 nhiém méi truong & cac lang nghé ché bién tinh bot
dong. Muc dich cia nghién cttu nay 1a tuyén chon cac chiing vi khuén lactic ¢6 kha nang sinh axit
lactic cao, cAc enzym ngoai bao (cellulase, xylanase, amylase) va c6 hoat tinh ttc ché vi khuin gay
bénh dé tmg dung cho xit ly ba dong riéng lam thtc 4n gia stc. Két qua cho thdy, trong s6 20
chiing vi khuén lactic thit nghiém da tuyén chon duoc 3 ching vi khudn lactic ki hiéu 1a: Z. DMS6;
L. DRI va L. DR27 c6 kha nang sinh axit lactic, sinh enzym ngoai bao va khang khuin & mutc cao:
Ham luong axit lactic dat 14,3; 14,8; 15,4 mg/ml; hoat tinh amylase thé hién qua duong kinh vong
phan giai dat 18, 20, 25 mm, xylanase dat 23, 20, 35 mm, cellulose dat 20, 22, 30 mm; hoat tinh
khang khuén voi E. colila 13, 16, 21 mm, véi B. cereus1a 7,11 va 13 mmva S, fyphila 12,10 va 17
mm. Dinh danh bing phuong phap gidi trinh ty 16S rDNA, ching L DM6 la loai
Lactiplantbacillus plantarum, ching L. DR9 duoc xac dinh la Lactobacillus acidophilus va ching
L. DR27 xac dinh 1a loai Lactiplantbacillus plantarum.

Tit khéa: Ba dong riéng, cellulose, hemicellulose, Lactobacillus acidophilus, Lactiplantbacillus

plantarum.

1. BAT VAN BE

Doi véi cac lang nghé san xuat tinh bot dong
riéng, ngoai luong nudc thai hitu co thi luong ba
thai moéi nam chiém hang ngan tan. Chi tinh riéng
trén dia ban tinh Bac Kan, tir nam 2019 dén 2021,
lwong nguyén liéu dau vao va ba thai & lang nghé
kha 16n, khoang 34.000 tin/nim va 28.000
tan/nam. Hién nay, chi mét phan nho luong ba
dong riéng duoc nguoi dan G 1am phan bon theo
phuong phap tht cong, con lai phan 16n ba dong
riéng chua dugc xit ly thich hop, gy 6 nhiém
nguon dat, nudc... cho khu san xuit ciing nhu
vung lan can. Ché bién, bdo quan thitc an tho xanh

bang phuong phap 1én men chua da duoc ap dung
rong rai trén toan thé giéi. Hang nam, hon 200
triéu tan thtc an thé xanh dugc bdo quan bing
phuong phap nay & Tay Au va My. Lén men chua
dua trén qua trinh lén men ty nhién nho cac vi
khuén lactic 1én men carbohydrates hoa tan thanh
cac axit hitu co, cha yéu 1a axit lactic dusi diéu
kién ki khi. Két qua ctia qua trinh 1a giam pH, tc
ché nhirng vi khuédn bat loi va do d6 thic an tho
xanh duoc bao quan. Néu lén men ti nhién, mat
do hé vi khuén lactic c6 sén qua thip, khong thé
chiém wu thé trong qua trinh lén men, do d6 sé
khong ngin chan duoc hoat dong ctia cac vi sinh
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vat bat loi. Dé c6 duoc thic dn 1én men chua c6
chat luong tot can phai bé sung cac ché phidm vi
khuén lactic pht hop.

Thanh phan ba dong riéng goém cha yéu 1a
chit xo khong hoa tan khoang 32,3% (trong dé
cellulose 8,31% va hemicellulose 23,99%) [1, 2].
Néu khai thac hiéu qua tiém nang nguén nguyén
lieu nay sé gép phan gidi quyét nguon thic an tho
xanh cho gia stic dang con thiéu hut, dong thoi gia
tang hiéu qua kinh té va gidm tinh trang 6 nhiém
modi treong & cac lang nghé san xuét tinh bot dong
riéng. Cho dén nay, viéc san sinh axit lactic va axit
acetic tir vi khudn lactic da duoc cac nha khoa hoc
ching minh 14 lam ting chat lwong va tinh 6n dinh
cta thirc dn @ chua. Ngoai ra, vi khuan lactic con
sinh bacteriocin ttc ché toan bo su phat trién cta
ndm moc, cac vi khudn gay bénh va sinh enzym
gidp cai thién qua trinh tiéu héa va hap thu thic an
[3]. Nghién cttu nay trinh bay két qua tuyén chon
chang vi khuén lactic c¢é kha nang sinh axit lactic,
cac enzym ngoai bao va hoat tinh tc ché vi khuin
gay bénh, day seé 1a tién dé cho nghién cttu san
xuat ché pham lactic tmg dung trong xtt ly ba dong
riéng lam thic an chan nuoi.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

2.1.1. Chiing vi sinh vt

- 20 chting vi khudn lactic nim trong bo suu
tap giong ctia Bo mon Nghién ctru cong nghé sinh
hoc sau thu hoach, Vién Co dién Néng nghiép va
Cong nghé sau thu hoach.

- Cac vi sinh vat kiém dinh.: Escherichia col,
Bacillus cereus, Salmonella typhi do Vién Vé sinh
dich té cung cap.

2.1.2. Hod chat

Tat ca héa chat déu & mirc do phan tich. Cao
thit, pepton, cao ndm men, xylan, Tris-HCI, CMC,
tinh bot, lugol ctia Trung Quéc va Dirc. Bo kit chiét
tach, lam sach ADN téng s6 va bo kit tinh sach san
phiam PCR bing cot Thermo Fisher ctia My.

2.2. Phuong phap nghién ctu

221 Tuyén chon ching vi sinh vit co kha
nang sinh axit lactic

Chiing vi khuén lactic duoc nudi cay trong moi
truong MRS 16ng & nhiét do 37°C, téc do lac 75
vong/phut trong 48 gio. Dich nudi cdy duoc ly tam

& 4°C, 10.000 vong trong 10 phut, loai can thu dich
ndi dé kiém tra ham luong axit lactic san sinh tir
moi ching. Phuong phap dinh lugng axit sinh ra
trong qua trinh 1én men bing phuong phap chuin
do NaOH [4].

2.2.2. Xdc dinh khd nang sinh enzym ngoai bao

Tién hanh theo phuong phap ctia Kasana va cs
(2008) [5] c6 cai tién: Xac dinh kha nang sinh mot
s6 enzym ngoai bao cellulase, amylase va xylanase
st dung phuong phap duc 16 thach tréen moi
truong b sung co chat twong tng CMC, tinh bot,
xylan dac hiéu voi 3 loai enzym trén. Cac chung vi
khuén lactic duoc nudi cdy trong moi treong MRS
16ng. Sau 48 gio nuoi & 37°C, dich nuoi vi khuin
duogc ly thm & toc do 10.000 vong/phut trong 10
phut, & 4°C. Bé can, thu dich néi. Dung nut khoan
duc 16 thach trén dia petri ctia 3 loai moi truong:
Moi truong tinh bot (tht hoat tinh enzym
amylase), moi truong CMC (thtr hoat tinh enzym
cellulase), moi truong xylan (tht hoat tinh enzym
xylanase). V6i méi chiung vi khudn lactic, tién
hanh nho 0,1 ml dich ly tam da thu vao 16 thach.
Dé dia thach trong t lanh & 4°C trong 2 gi¢ cho
dich ly tam khuéch tan déu. Sau d6, 0 & 37°C trong
48 gior dé dich trong 16 thach thdy phan co chat.
Sau thoi gian trén, dia thach dugc nhuém mau
bang dung dich Lugol 1%. Hoat tinh ctia enzym
duoc do bang duong kinh vong phan giai co chat
xung quanh 16 thach, D-d. Trong d6: D 1a duong
kinh vong phan gidi (mm), d 13 duong kinh 16
thach (mm).

2.2.3 Kha nang vc ché vi sinh vét gdy bénh

Kha niang khang cac vi khudn giy bénh
(Escherichia coli, Bacillus cereus, Salmonella typhi)
ctia vi khuén lactic duoc xac dinh theo phuong phap
khuyéch tan thach ctia Herreros va cs (2005) [6] co
cai tién. Cac ching vi khuén lactic duoc nuéi cay
trong moéi truong MRS long & 37°C, 24 gio. Ly tam
10.000 vong/phtt trong 10 phat. Thu dich néi va
diéu chinh pH vé 6,5 bing NaOH 1IN.

Cac chtng vi khuin gay bénh duoc nuodi qua
dém trong méi truong LB long & 37°C, trong 24
gi0. Sau d6 b sung 30 pL dung dich méi ching vi
khuin gay bénh vao méi truong LB agar, trang
déu dich trén bé mat thach biang que trang. Ding
nut khoan, duc 16 thach trén dia petri. Nhé 80 puL
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dich ly tam ctia cac ching vi khuén lactic da duwoc
chinh pH 6,5 vao cac 16 thach, giit & nhiet do 4°C
trong 2 - 4 gi¢. Sau @6, 01 & nhiét @6 37°C sau 24 gio
doc két qua. Hoat tinh ttc ché vi khuin gay bénh
ctia vi khuén lactic duoc danh gia gian ti€p bang
duong kinh vong tc ché vi khuidn gay bénh nuoi
cdy trén moi truong LB agar: D-d. Trong do: D la
duong kinh vong phan giai (mm), d la duong kinh
16 thach (mm).

2.2.4. Phan loai vi khudn lactic biang phan tich
trinh tir gen ma hoa 16S rARN

- Tach chiét ADN téng so

Céc chting vi khuén tuyén chon duoc nuoi cay
trong moi truong LB 16ng & 37°C, lac 75 vong/phut
trong 48 gio. Hat 1 mL dich lén men vao Ong
eppendorf 1,5 mL. Ly tam 10.000 vong/10 phut &
4°C, thu sinh khoi té bao. Rira sinh khéi bang nudc
ion, ly tam 10.000 vong/10 phuat & 4°C, thu can.
Hoa lai can vao 0,5 mL dém TE va SDS, u 10 phut
& nhiet do phong; bé sung lyzozym 65 puL/mL, 0
65°C trong 30 phut; thém proteinase K (20
mg/mL) u & 56°C trong 2 gio; thém chloroform:
isoamyalcolhol (24: 1) voi ty lé 1: 1, ly tam 12.000
vong/phut trong 15 phut & 4°C; thu phan dich néi.
B6 sung isopropanol voi ty le 1: 1, 4 & 4°C qua
dém. Ly tam 12.000 vong/phut trong 15 phut &
4°C, thu tta. Hoa tan két tia trong 500 pL TE. Loai
RNA béng cach thém RNase, 0 & 37°C qua dém.
B6 sung chloroform : isomyalcolhol (24: 1) véi ty
le 1: 1 vé thé tich, ly tam & van toc 12.000
vong/phut, 15 phat & 4°C. Thu phan dich ndi, bé
sung ethanol 100% (gix lanh) ty 1&é 1: 1. Ly tim
12.000 vong/phut trong 15 phut & 4°C, thu két tha
sau do6 rira sach tia bang ethanol 80%. Lam kho
ADN. Hoa trong 100 uLL TE va bao quan & 4°C.

- Nhan gen bing ky thuat PCR

Thanh phén ctia phan tmg PCR véi thé tich 1a
25 pL gom: 2,5 mM dNTPs (fermentas) 2,5 pL;
10X Taq Buffer 2,5 pL; 27F (forward primer) 1 uL;
1492R (reverse primers) 1 ul; ADN template 2 uL;
Taq (5 Unit/pl) 0,5 uL; H,O 12,5 pL. Trinh ty moi
xu6i moéi ngwoc nhue sau:  1492R 5
’GGTTACCTTGTTACGACTT-3'. 27F 5-
AGAGTTTGATCCTGGCTCAG-3’. Chu trinh nhiét
ctia phan tng PCR gom: Chu ky dau bién tinh
nhiét & 94°C trong vong 5 phdat; cac chu ky sau

bién tinh 94°C trong 1 phut; bat cip moi & 55°C
trong 1 phat; kéo dai mach & 72°C trong 1 phut
(thuc hién 30 chu ky). Chu ky cudi thuc hién &
72°C trong 7 phut; ha nhiét d6 xuéng 4°C. Mau
dich PCR duoc chay dién di.

- Giai trinh tu va phan loai

San phdm PCR duoc tinh sach bang bo kit
ADN bang cot Thermo Fisher, My va giai trinh tu
trén may doc trinh ty tu dong ABI PRISM®3100-
Avant Genetic Analyzer (My) tai Vien Cong nghé
sinh hoc, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam, két qua thu duoc phan tich, so sanh véi
trinh tu gen twong tng trén co so dit lieu GenBank
va lap cay di truyén voi phan mém CLC DNA
Worbench 8.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh kha ning sinh axit lactic ciia cac
ching vi khuén lactic nghién cttu
Bang 1. Kha ning sinh axit ciia cic ching vi
khuén lactic nghién ctu

) X Ham luong axit
STT Tén ching lactic (mg/mL)
1 L. plantarum CM3 12,7
2 L DR1 8,5
3 L DR2 10,2
4 L DR3 10,9
5 L LP5 11,4
6 L. DM4 13,8
7 L DR4 10,8
8 L DR5 124
9 L DR6 7,7
10 L DR7 11,9
11 L DR8 10,5
12 L DR9 14,8
13 L DR10 12,2
14 L. DR11 11,0
15 L. DR12 14,0
16 L DRI13 12,5
17 L.DMS8 9,1
18 L. DR27 15,4
19 L.DM6 14,3
20 L. CP12 11,1

Qua trinh @ chua muén dat hiéu qua tot, can
phai Iya chon cac ching vi sinh vat khoi dong co
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diéu kieén sau: Ching c6 kha nang sinh axit hiru co
cao, chiing vi sinh vat phai c6 hoat tinh sinh hoc
(kha nang sinh phitc hé enzym phan hay cic hop
chét hitu co cao); c6 kha nang tc ché vi sinh vat
gay bénh va sinh truéng tot trong diéu kién cta
dong 0, canh tranh dwoc véi vi sinh vat cé sin
trong dong t.

Nham muc dich lya chon ching giong khéi
dong cho ché bién thic dn gia stc @ chua, da danh
gia kha nang sinh axit lactic ctia 20 chiing vi khuén
lactic c6 trong bo suu tap gidng cta BO mon
Nghién ctu céong nghé sinh hoc sau thu hoach.
Két qua & bang 1 cho thdy, trong s6 19 ching vi

d/L. DR 12

khuén lactic va 01 ching chuin L. plantarum CM3
déu co6 kha ning sinh axit lactic & cac muc do khac
nhau. Trong s6 nay c6 5 chiing vi khudn lactic c6
kha nang sinh axit lactic cao nhat, dat tir 13,8 - 15,4
mg/ml axit lactic, 12 chiing c6 khé nang sinh axit
lactic trung binh, tir 10,2 - 12,7 mg/ml axit lactic va
3 chiing c6 kha niang sinh axit lactic yéu, nhé hon
10,0 mg/ml. Nhu vay, trong s6 20 chiing vi khudn
lactic, da lua chon 5 ching c6 kha nang sinh axit
lactic cao (L. DM4, L. DR9, L. DR12, L. DR27, L.
DMB6) dé xac dinh kha ning sinh enzym ngoai bao
cuia cac chung nay.

¢/ L. DM6

e/ L.DM4

Hinh 1. Khuin lac c4c chiing L DR9, L DR27, L. DM6, L DR12va L. DM4
trén méi truomg MRS bé sung CaCO,

3.2. Kha ning sinh enzym ngoai bao ctia cac
chiing vi khu4n lactic
Béng 2. Kha ning sinh enzym ngoai bao ciia mét
s6 chiing vi khuin lactic

Ki hieu Hoat tinh enzym (D-d, mm)
ching Amylase | Cellulase | Xylanase
L.DR9 20 22 20

L DR12 11 18 -

L DM4 - 17 21

L DR27 25 30 35

L DM6 18 20 23

Niam ching vi khuén lactic da duoc chon loc &
trén, tién hanh xac dinh hoat tinh enzym ngoai bao
cta dich nuoi cdy bang phuong phap duc 16 thach
trén moi truong co chira cac co chat nhu miéu ta &
muc 2.2.2. Két qua duoc trinh bay & bang 2.

Két qua & bang 2 cho thdy, ca 5 chiing vi khuin
lactic lwa chon déu c6 kha nang sinh enzym ngoai
bao, trong d6 c6 3 ching: L DR9, L. DR27 va L
DMB6 c6 kha nang sinh ca 3 loai enzym & mitic cao,
duong kinh vong phan gidi co chat voi amylase 1a 20,
25 va 18 mmy; cellulase 1a 22, 30 va 20 mm,; xylanase
1a 20, 35 va 23 mm, theo thi tr. Két qua nghién ctru
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ctia Dao Thi Luong va cs (2010) [7] cho thdy, 7
chting vi khuén lactic phan lap tr cd, ngo, nuoc dua
ca c¢6 kha nang sinh ca 3 loai enzym, duong kinh
vong phan giai amylase nam trong khoang tir 7 - 13
mm, cellulase tir 8 - 12 mm va xylanase tir 10 - 13
mm. So sanh véi két qua nghién cttu nay thdy rang,
hoat tinh enzym ctia cac chiang: L DR9, L DR27 va
L. DMB6 da tuyén chon 1a cao hon.

3.3. Kha ning ttc ché vi sinh vat gay bénh cfia
mot s6 ching vi khudn lactic lya chon

Cac chang vi khudn lactic can c6 hoat tinh tc
ché vi khuin gay bénh dé lam gidm nguy co mic
cac bénh duong rudt va tang kha nang hap thu cac
chat cho vat nuoi. Do do, 3 chiing vi khudn lacti

c6 kha ning sinh 3 loai enzym ngoai bao cao nhat
tiép tuc duoc kiém tra kha ning khang vi khuin
gay bénh. Két qua thir hoat tinh khang khuin cta
cac chiing vi khuén lactic voi cac vi khudn gay
bénh duoc thé hién & bang 3.

Bang 3. Kha ning tic ché vi sinh vat gay bénh ciia
mot sd ching vi khudn lactic Iva chon

Teén Hoat tinh khang vi khu4n gay
ching bénh (D-d, mm)
E. coli | B. cereus | S. typhi
L.DR9 16 11 10
L. DR27 21 13 17
L.DM6 13 7 12

Hinh 2. Kha ning trc ché vi khuin gay bénh E. coliciia dich 1én men thu duoc tir 3

chiing: L. DRI (A), L. DR27 (B) va L. DM6 (C)

Hinh 3. Kha ning ttc ché vi khudn gay bénh B. cereus ciia dich 1én men thu duoc tir 3

ching: L. DRI (A), L. DR27 (B) va L. DM6 (C)

Hinh 4. Kha ning trc ché vi khudn gy bénh S. fyphicta dich 1én men thu duoc tit 3
ching L. DR9 (A), L. DR27 (B) va L. DM6 (C)
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Két qua ¢ bang 3 cho thdy, ca 3 ching vi
khuén lactic déu c6 kha ning khang lai 3 loai vi
khuidn gay bénh E. coli B. cereus va S. typhi,
trong do6 chiing Z. DR27 c6 hoat tinh ttc ché manh
nhat voi cac vi khuin gay bénh nay, thé hién qua
duong kinh vong tc ché voi £, colila 21 mm, B.
cereusla 13 mm, S. typhila 17 mm. Nhu vay, co
thé thay ngoai kha nang sinh axit hitu co cao, cac
ching nghién cttu con c6 kha niang sinh enzym
ngoai bao, phan giai cac co chat trong thuc an gia
suc @t chua va c6 kha nang tc ché duoc cac vi

Hinh 5. ADN tdng s6 ctia cac ching: L DRY, L.
DR27 va L. DM6
(1: Ching L. DMS6; 2: Chiing L. DR9; 3: Chiing
L. DR27 va M macker 1 kb)

Két qua & hinh 5 cho thdy, da tach thanh cong
ADN téng s6 ctia 3 ching vi khudn lactic, thé hién
& cac bang chay dam, khong tao ra cac bang phu,
diéu nay ching to cac doan ADN téng so thu duoc
khong bi dut va gay trong qua trinh tach. Két qua
ADN thu duoc tir cac ching khi do trén may nano
drop cho gia tri 1a 116,6 - 145,6 ng/uL, voi chi s
A260/A280 twong ung 1a 1,8 - 2,1, day la cac chi so
rat tot cho qua trinh tiép theo, chitng t6 san phim
khong c6 su 1an cac phan ti protein. San phdm dt
yéu cau dé thuc hién cac buéc nghién ctu tiép
theo.

- Nhan doan gen ARN cua cdc ching vi sinh vat
bang phuong phap PCR

T ADN hé gen thu duoc ctia 3 chang: L. DR9,
L. DR27 va L. DM6 duoc tién hanh khuéch dai nho
phan tng PCR stt dung cap moi phé bién 27F va
1492R. Két qua duoc trinh bay & hinh 6.
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khuin gay bénh. Tt cac két qua tren, 3 ching: L.
DR9, L. DR27 va L. DM6 duoc lua chon dé dinh
tén dén muc do loai biang phan tich trinh tu gen
ma héa 16S rRNA.

3.4. Phan loai c4c ching vi khuén lactic tuyén
chon dua trén phan tich trinh ti gen ma hoéa 16S
rARN

ADN hé gen cua 3 chang vi khuin nghién cttu
duoc tach chiét theo phuong phap & muc 2.2.4. Két
qua duoc trinh bay & hinh 5.

Hinh 6. San ph4dm PCR cta céc chiing: L. DRY,
L. DR27vaL.DM6
(1: Ching L. DM6; 2: Chiing L. DR9; 3: Chiing
L.DR27 va M macker 1 kb)

Két qua & hinh 6 cho thay, doan gen 16S rRNA
cua cac chuang: L. DR9, L. DR27 va L. DM6 duoc
khuéch dai thanh cong véi san phim PCR thu
duoc co chat luong tot: Mot bang sang ro duy nhat
trén gel dién di véi kich thudc doan gen khoang
~1,5 kb. Tiép theo, da tién hanh tinh sach va giai
trinh trr gen san phdm PCR thu duoc.

- GHdi trinh tr gen va doi chiéu voi co sé dir
lieu GenBank dé phan loai cdc ching vi khuan: L.
DRY, L. DR27 va L. DM6

San pham PCR thu duwoc ctia 3 chiing vi khudn
lactic duwoc tinh sach va dung lam khuén trong phan
tng doc trinh tu véi cac moi 27F va 1492R. Két qua
doc trinh tu duoc xtt Iy bing phan mém Clustal X va
so sanh v6i ngan hang co sé dit lieu GenBank bang
cong cu Blast dé xac dinh dén ten loai.

Trinh tw ADNr 16S cta 3 ching nghién ctru
duoc xac dinh. Cay pha hé duoc xay dung dua trén
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trinh tw ADNr 16S trong khoang 1,3 - 1,5 kb ctia  Két qua duoc trinh bay ¢ hinh 7, 8 va 9.
cac ching nghién cttu voi cac loai gan gii nhat.

Lactob acillt DSM 10550 (NR_042441)

Lactob acill is Kx146C1 (NR_042802)
Lactobacillus gallinarum ATCC33199 (NR_117061)
Lactobacillus helveticus DSM 20075(NR_117060)

_117063)

+oof® Lactobacillus pingfangensis 382-1(NR_179289)
51 Lactobacillus nangangensis 381-7 (NR_179288)

100} Lactobacillt LMG 24284 (NR_042676)
e

Lactobacillus plajomi NB53 (NR_136785)

Lactobacill LMG 17710 (NR_024885)
Lactobacillus psittaci (NR_125811)

DSM 11664 (NR_029352)
Lactobacillus kitasatonis JCM 1039 (NR_024813)-1

0.070

Hinh 7. Cay tuong d6ng di truyén duta trén trinh ty gen 16S RNA ching L. DR9 véi cac chiing vi khudn
c6 ho hang gan

SCO Lactobacillus kefiranofaciens DSM 10550 (NR_042441)
Lactobacillus ultunensis Kx146C1 (NR_042802)

Lactobacillus kitasatonis JCM 1039 ( NR_024813)
Lactobacillus amylovorus DSM 20531 (NR_043287)

o® Lactiplantibacillus plantarum CIP 103151 (NR_104573)
ﬁéoﬁw
100)

Lactobacillus pingfangensis 382-1(NR_179289)
LO Lactobacillus plajomi NB53 (NR_136785)

Lactobacillus psittaci (NR_125811)
Lactobacillus amylolyticus DSM 11664 (NR_029352)
Lactobacillus gallinarum ATCC 33199 (NR_114722)

Lactobacillus gallinarum ATCC 33198 (NR_042111)

Lactobacillus helveticus NBRC 15019 (NR_113719)

Lactobacillus acidophilus BCRC10695 (NR_043182)

\—ae Lactobacillus crispatus DSM 20584 (NR_117063)

) 0.090

Hinh 8. Cay twong ddng di truyén diea trén trinh tr gen 16S RNA chiing L. DR27 véi c4c chiing vi khuidn
¢6 ho hang gan

“(—.—~ Lactobacillus kefiranofaciens DSM 10550 (NR_042441)
Lactobacillus ultunensis Kx146C1 (NR_042802)
;{factobacillus kitasatonis JCM 1039 ( NR_024813)
Lactobacillus amylovorus DSM 20531 (NR_043287)
41 ‘MI Lactiplantibacillus plantarum NBRC 15891(NR_113338)
DMé6

Lactobacillus psittaci (NR_125811)
Lactobacillus amylolyticus DSM 11664 (NR_029352)
- Lactobacillus gallinarum ATCC 33199 (NR_114722)
mg‘f Lactobacillus gallinarum ATCC 33198 (NR_042111)
el Lactobacillus helveticus NBRC 15019 (NR_113719)
1od Lactobacillus acidophilus NBRC 13951 (NR_113638)
\_I Lactobacillus acidophilus BCRC10695 (NR_043182)

\— Lactobacillus crispatus DSM 20584 (NR_117063)
0.080

Hinh 9. Cay tuong déng di truyén dua trén trinh te gen 16S RNA chiing L DMB6 véi cac ching vi khudn
c6 ho hang gan
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Két qua so sanh trinh tr doan gen 16S RNA
cua cac chung: L. DR9, L DR27 va L. DM6 voéi véi
cac chiing quan hé ho hang gan trén ngan hang co
so dit lieu GenBank ctia NCBI, sit dung phan mém
phan tich ciu truc BLAST cho thay:

Poan gen 16S RNA ctia ching vi khuidn L
DR c6 chiéu dai 1.500 bp, cay phan loai di truyén
cho thdy, ching L DR9 nam trén cung mot nhanh
voi loai Lactobacillus acidophilus va trinh tu
nucleotide c6 do tuong déng cao, dat toi >99,0%
khi so sanh véi doan gen 16S RNA tuong ting cua
loai Lactobacillus acidophilus (KJ850588). Trinh tu
nay da duoc diang ky tréen GenBank voi ma so
OR690353.

Doan gen 16S RNA ctia ching vi khudn L
DR27 c6 chiéu dai 1.390 bp, cay phan loai di truyén
cho thdy chting Z DR9 nam trén cting mot nhanh
voi loai Lactiplantbacillus plantarum va trinh tu
nucleotide c6 do tuong déng cao, dat téi >99,0%
khi so sanh v6i doan gen 16S RNA tuong tng ctia
loai Lactiplantbacillus plantarum CIP103151
(NR104573). Trinh tu nay da duoc dang ky trén
GenBank v6i ma s6 OR690352.

Doan gen 16S RNA ctia ching vi khudn L
DMBG6 c6 chiéu dai 1.488 bp, cay phan loai di truyén
cho thay chiing Z DR9 nam trén ctung mot nhanh
véi loai Lactiplantbacillus plantarum va trinh tu
nucleotide c6 do tuong déng cao, dat téi >99,0%
khi so sanh v6i doan gen 16S RNA tuong ting ctia
loai Lactiplantbacillus plantarum NBRC15891
(NR11338). Trinh tu nay da dugc ding ky trén
GenBank véi ma s6 OR690328.

Cac ching vi khudn lactic nady déu la nhimng
chiing vi sinh vat an toan, khéng gay bénh va duoc
st dung rat phé bién trong cac ché phim
probiotic. Pay 1a cac chiing ndm trong danh sach
cac loai vi sinh vat duoc Hiép hoi Co quan chirc
nang Kiém soat thic an chian nu6i Hoa Ky
(Association of American Feed Control Officials -
AAFCO) cho phép st dung trong ché bién thic an
gia suc.

4. KET LUAN

Trong téng s6 20 chung vi khuin lactic, da
tuyén chon dugc 3 chiing (L. DM6; L. DR9 va L.
DR27) c¢6 kha nidng sinh axit lactic cao véi ham

luong tir 14,3 - 15,4 mg/mL. Kha nang sinh enzym
ngoai bao cellulase, xylanase va amylase thé hién
qua duong kinh vong phan gidi co chat voéi
cellulose tir 20 - 30 mm, xylan 23 - 35 mm va tinh
bot tir 18 - 23 mm. Hoat tinh khang khuin cac
ching: L. DM6; L. DR9 va L. DR27 véi mot so vi
sinh vat gay bénh cho gia suc da duoc xac dinh,
kich thuéc vong khang khuan déi véi E. coli twong
ung la 13, 16 va 21 mm, v6i B. cereusla 7,11 va 13
mm va S. typhila 12, 10 va 17 mm. Dinh tén loai
bang phan tich trinh ty 16S RNA cta 3 ching vi
khuén lactic tuyén chon cho thdy, ching Z. DR9
duoc dinh danh 1a Lactobacillus acidophilus DR9
(ma s6 GenBank OR690353); ching L. DR27 duoc
dinh danh 1a Lactiplantbacillus plantarum DR27
(ma s6 GenBank OR690352); ching Z. DM6 duoc
dinh danh la ZLactiplantbacillus plantarum DMG6
(ma s6 GenBank OR690328).
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Summary

Canna edulis Ker. residue is a byproduct of its starch processing, accounting for 80% of fresh
material product. Exploiting this material for fodder is an effective and realistic solution for not
only the shortage of dry green fodder, but also increasing economic efficacy and decreasing
environmental pollution in the C. edulis Ker. residue processing areas. The aim of this research is
to choose microorganisms, which contains high acid lactic, in vivo enzymes (cellulase, xylanase,
amylase) and inhibits pathogens to apply for C. edulis Ker. residue processing for fodder. As a
result, there are 3 out of 20 experimental microorganisms named L. DM6; L. DR9 and L. DR27,
that can produce high acid lactic, which amount is 14.3, 14.8, 15.4 mg/mlL, in vivo enzymes and
antibacterial at the high rate. Active amylase is expressed as substrate degrading zone diameter
achieved at 18, 20, 25 mm, xylanase at 23, 20, 35 mm, cellulose at 20, 22, 30 mm. Antibacterial
activity towards £. colivia substrate degrading zone diameter is 13, 16, 21 mm, to B. cereusis 7,
11 and 13 mm and to S. #yphiis 12, 10 and 17 mm. Thanks to 16S rDNA sequencing methods for
identification, L. DMG6 is found as Lactiplantbacillus plantarum, L. DR9 is Lactobacillus
acidophilus and L. DR27 is Lactiplantbacillus plantarum.

Keywords: C. edulis Ker. residue, cellulose, hemicellulose, L. acidophilus, L. plantarum.
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