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TOM TAT

Viéc tim ki€ém c4c chung vi khuan ¢6 kha nang 1én men lactic manh cé y nghia 1on
trong viéc xt ly phé€ phu pham ndng nghiép dé€ lam thirc &n chan nudi dong thoi
gbép phan giam thiéu tinh trang 6 nhiém mai truong. Tt cac loai rau qua mudi
chua trén dia ban huyén Kéng Chro - tinh Gia Lai, ching t6i da phan lap duoc 36
chung vi khudn c6 kha néng 1én men lactic manh. DBa tuyén chon duoc chung MC1
c6 kha nang lén men lactic manh, tao vach hoa tan CaCOs I6n, ham lwgng acid
lactic tich iy 1a 19,8 mg/ml. Bang phuong phép giai trinh tw 16S RNA, da xac dinh
chung vi khuan lactic MC1 twong dong 99,79% véi trinh tw cua ching
Lactiplantibacillus plantarum M17 véi ma so truy cap la CP094383.1.

Tw khoa: cay ngd, 1én men lactic, vi khuan.

1. MO PAU

Bao quan thtic dn tho xanh cho gia stc la van dé dang duoc cac nha chan nubi
quan tam, no giup cho thiic an cua dong vat khong bi hu hong va gitt dwgc thanh phan
dinh dudng trong mot thoi gian dai. Bao quan thite an cho gia stic bang phuong phép
u chua ¢6 bo sung vi khudn lactic dya vao kha nang trc ché cac vi khuan gay thoi, gay
bénh boi acid lactic va chdt khang sinh bacterioxin do ching sinh ra la mét phuong
phéap bao quan duoc nhiéu qudc gia trén thé gidi tng dung [3].

Phén than la cay ngo sau thu hoach 1a mét loai phu phdm noéng nghiép nhung
chu yéu dugc st dung lam chat d6t, lam chat don chudng, chi mot phan nho lam thiee
an cho gia suic lac maéi thu hoach. D€ nang cao gia tri dinh dudng ctia nguén phu pham
ndng nghiép nay khi sit dung lam thttc an chan nu6i dong thoi goép phan giam thiéu
tinh trang 6 nhiém mai truong tai dia phuong, chting t6i tién hanh nghién ctru “Tuyén
chon chung vi khuan 1én men lactic va ting dung u chua than 14 cay ngo sau thu hoach
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lam thtkc &n chan nuo6i” nham gép phan lam giam sy thiéu hut lwgng thikc &n thd xanh
trong chan nudi gia suc nhai lai hién nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Béi twgng nghién ctru

- Cac chung vi khuan lactic dwgc phéan 1ap tir cac loai rau cu qua mudi chua
truyén thong trén dia ban huyén Kéng Chro, tinh Gia Lai.

- Moi truong MRS (de MAN ROGOSA and SHARPE) c¢6 bd sung CaCOs (g/l):
Glucose (20); Peptone (10); Cao thit (10); Cao ndm men (5); CHsCOONa (5); CeH1sN207
(2); K2HPOx4 (2); MgSO4.7H20 (2); MnSOs (0,05); Tween 80 (1 ml; CaCOs (5); Agar (20).

- Than 14 cay ng6 sau thu hoach.
2.2. Phuong phap nghién cttu
- Phwong phdp phin ldp va dém so6" lwong té bao: st dung phuwong phap Koch dé

phan 1ap vi khuan lactic trén mdi truong MRS. SO lugng t€ bao vi khuan duwoc xac dinh
bang phuong phap dém gian tiép thong qua khudn lac moc trén moi truong thach [2].

- So tuyén cic ching vi khudn sinh acid lactic: C8y vach cac chung vi khudn 1én moi
truong MRS ¢6 bd sung CaCOs va nuéi ¢ nhiét d6 30°C trong 60 gio. Do kich thudc
vach cdy (d) va vach hoa tan CaCOs (D). Hiéu sO gitta D va d phan anh kha nang tao
acid lactic ctia chung vi khuan [2].

- Dinh lwong lactic acid bang phuong phap chuan do Therner [2].

- Xdc dinh mgt s6’ddc diém hinh thdi cia vi khudn: quan sat khudn lac vi khuén trén
mdi truong MRS, nhudém don tiéu ban dé€ quan sat t&€ bao [6].

- Dinh danh ching vi khudn: Tach chiét DNA tong s6 cta vi khuan; khuéch dai
trinh tu gene vung ITS bang ky thuat PCR réi xac dinh trinh te gen viing ITS theo
nguyén ly cua phuwong phap Sanger cai tién, st dung may doc trinh ty tw dong ABI
3130XL [7]. Phan tich két qua bang phan mém Sequencing Analysis 5.3 va trinh tw nay
duoc so sanh véi cac trinh tw gene viing ITS trén ngan hang dit liéu NCBI bang cong
cu BLAST dé€ dinh danh chung vi khuan.

- Thit nghiém U chua than 14 cay ngd bang sinh khdi vi khuan lactic duoc tién
hanh trén 4 cong thitc (CT) nhu sau:

+ CT 1 (d6i chiing am): 2 kg than la cay ngd
+ CT 2: (d6i chiing duong): 2 kg than 1a cay ngo + 100 g ri duong
+ CT 3: 2 kg than 14 cay ngo + 100 ml sinh khoi vi khudn lactic
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+ CT 4: 2 kg than 14 cay ng6 + 200 ml sinh khoi vi khuan lactic

Cac chi tiéu ctia san pham sau khi 1 nhu: mui, vi va mau sac duoc danh gia cam
quan. Céc chi tiéu: vat chat kho, cellulose, nito tdng s6 va protein thd duoc danh gia
theo tiéu chudn AOAC.

- Xur Iy s0'ligu: thi nghiém ldp lai ba lan, sO liéu duoc xi 1i béng thong ké mo ta va
phan tich ANOVA (Duncan’s test p <0,05) bang chuwong trinh SPSS 20.0.

3. KET QUA VA THAO LUAN
3.1. Phén 14p va tuyén chon chung vi khuin lactic
3.1.1. Phéan lap, dém s6 luwong vi khuén lactic

Ttr 10 mau thuc phdm 1én men lactic thu thap trén dia ban huyén Kong Chro,
tinh Gia Lai da tién hanh phéan 1ap dwoc 36 ching vi khudn lactic trén méi treong MRS
& nhiét d6 30°C trong 48 gio. S6 lwong vi khuan lactic trong cdc mau nghién ctru duoc

trinh bay ¢ bang 3.1.
Bdng 3.1. S6 lwong vi khuan lactic tlt cic mau phan 1ap
Stt Loai mau Ki hiéu Pic diém khuan lac S6 lwgng vi khuin
mau lactic (106 CFU/ml)
1 Nudc dua gia NDG1 | Tron, tron, 16i gifta, tring duc 58,6
2 Nudc cai mudi NCM1 | Méo, tron, ria nhat hon tam, tréng 77,3
stta
3 Nudc méang chua NMC1 | Tron, tron béng, 16i, tring nga 1211,6
4 Nudc dua gia NDG2 | Tron, phang, tring sita 115,7
5 Nudc cai mudi NCM2 | Tron, 164, tre“'mg stra 135,4
6 Nudc bau chua NBC1 | Bo khong déu, phang, vang nhat 73,8
7 Nudc dua gia NDG3 | Bo khong déu, phang tring nga 1126,2
8 Nudc cai mudi NCM3 | Tron, tron, phéng, tréng duc 73,8
9 Nudc méang chua NMC2 | Tron, nhdm, vang nhat 66,4
10 Nuwdc modn chua NM1 Tron, xu xi, day, tréng 50,8

Ghi chii: CFU: Colony Forming Unit (don vi hinh thanh khudn lac)

Két qua phan tich cho thay, s6 lugng té bao vi khuan khong giong nhau ¢ cac
mau phan lap. S6 luong vi khuan dao ddng trong khoang 50,8x106 — 1211,5x10°
CFU/ml, cao nhat & mau nudc dua cai mudi (NDC2) véi 1211,5x105 CFU/ml mau. Tiép
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dén 1a mau nuwdc dua gia (NDG3) véi 1126,2x106 CFU/g. Thap nhat 1a mau nwdc mon
chua (M1) dat 50,8x10¢ CFU/ml mau.

3.1.2. Banh gia va tuyén chon chung vi khuan lactic

D¢ danh gid kha ning sinh acid lactic ctia cac chung vi khuan lactic da phan
lap, chung t6i tién hanh nuoéi cay cac chiang vi khuan theo phuwong phap cay vach trén
moi treong thach dia MRS c¢6 b6 sung CaCOs. Nhiing chung vi khuan c6 kha nang sinh
acid lactic s€ tao thanh vung trong su6t xung quanh vach cdy.

Tt 36 chuing da dwoc phan lap, ching toi so tuyén duoc 10 chung ¢ kha nang
hoa tan CaCOs manh. Két qua ¢ bang 3.2 cho thay, ty 1é cac chung vi khudn c6 kha
ndng sinh acid lactic & cdc mirc dd khac nhau va c6 sy chénh 1éch kha 16n. Cac ching
c6 kha nang sinh acid manh va rat manh chiém ty 1é cao trong 10 ching tuyén chon,
chi ¢6 02 chung cé kha nang sinh acid lactic rdt manh dat 20%.

Bdng 3.2. Két qua tuyén chon chung vi khuan sinh acid lactic manh
Kha ning hoa tan CaCOs Kich thuwdc vach hoa tan (D-d) (mm) SO chung | Tilé (%)
Yéu 0<(D-d)<5 0 0
Trung binh 5<(D-d)< 10 3 30
Manh 10 < (D-d) <15 5 50
R4t manh (D-d) > 15 2 20

V6i 7 chung phan 1ap c6 vach hoa tan CaCOs 10, ti€p tuc khao sat kha nang tao
acid lactic bang cach nuoi cdy tinh cac chting nay trong mdi treong MRS dich thé. Sau
72 gio dinh lwong acid lactic tao thanh.

Bdng 3.3. Két qua tuyén chon chung vi khuan sinh acid lactic manh

Stt | Chiing vi khudn | Kich thwéc vach hoa tan (mm) | Lwong acid lactic tao thanh (mg/ml)
1 DG2 11,2bcd 12,5bd

2 DG3 10,4cde 11,8bede

3 DC2 10,2cdef 11,4cde

4 DC3 12,9bc 14,70

5 MC1 17,5 19,82

6 BC1 15,4ab 13,7vc

7 M1 10,6¢de 11,2bcde

Ghi chii: Cdc chir cdi khdc nhau trén cung mot c6t chi sw sai khdc trung binh mau

o y nghia thong ké véi p<0,05 (Duncan’s test)
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V6i 7 chung vi khuan lactic khi 1én men cho ham lwong acid lactic dao dong tir
11,2 - 19,8 mg/ml. So sanh v&i nghién ctru ciia Nguyén Thi Minh Hang (2013) vé vi khuan
lactic ttr san pham mudi chua truyén thong co6 lwgng acid tao thanh chi 1,93 — 2,18 mg/ml
[1]. Nghién cttu ctia Bui Hoang Déang Long (2019) trén 6 chtiing vi khudn lactic chiu nhiét
tai 39°C, sau 72 gid c6 kha néng sinh acid lactic tir 6,75 — 8,55 mg/ml [4]. Nguyén Thi Diém
Huong (2012) da phan lap tir dwa cai dwoc chung thudc loai Lactobacillus fermentum cho
ham luong acid lactic 20,93 g/l [2]. Cac nghién ctu cua Dao Thi Lwong (2010) cho thdy
ham luong acid dat trong khoang 8 — 29 mg/mlsau 48 gio 1én men ¢ 30°C [5].

Hinh 1. Vach hoa tan CaCOs cua ching MCl1

Nhu vay chung MC1 cho két qua 1én men lactic manh va duwoc lua chon cho cac thi
nghiém tiép theo.
3.2. Dic diém hinh thai va dinh danh ching vi khuin

Chung vi khudn MC1 duoc nudi cdy trén moi truong MRS dia thach sau 60 gio
c6 dang tron, bo déu, kich thudc 2 — 2,5 mm, tron lang bong, mau tra“ing stta (hinh 3.3).
Quan sat tiéu ban nhu¢m don ctia chung MC1: t&€ bao vi khudn c6 hinh que ngén, nam
riéng 18 hoac két chudi ngan (hinh 2).

Hinh 2. Hinh thai té bao ctia chung MC1 (10x10)
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Chuing MC1 duogc dinh danh bang giai trinh tu doan nucleotide 16S rRNA.
Két qua duoc so sdnh véi dit litu Genebank trén trang web NCBI bang cong cu
BLAST SEARCH. Trinh ty nay tuong dong 99,79% vdi trinh ty ctia ching vi khudn
Lactiplantibacillus plantarum M17 véi ma s6 truy cap la CP094383.1 da duoc dang ky
trong Genebank (hinh 3).

CCCTAATCATCTGTCCCACCTTAGGCGGCTGGTTCCTAAAAGGTTACCCCACCGACTTTGGGTGTTACAAACTCTCATGGTGTGAC
GGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCGACTTCATGTAGGCGA
GTTGCAGCCTACAATCCGAACTGAGAATGGCTTTAAGAGATTAGCTTACTCTCGCGAGTTCGCAACTCGTTGTACCATCCATTGTA
GCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCTCACCA
GAGTGCCCAACTTAATGCTGGCAACTGATAATAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGA
CGACAACCATGCACCACCTGTATCCATGTCCCCGAAGGGAACGTCTAATCTCTTAGATTTGCATAGTATGTCAAGACCTGGTAAG
GTTCTTCGCGTAGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGCCTTGCGGCC
GTACTCCCCAGGCGGAATGCTTAATGCGTTAGCTGCAGCACTGAAGGGCGGAAACCCTCCAACACTTAGCATTCATCGTTTACGG
TATGGACTACCAGGGTATCTAATCCTGTTTGCTACCCATACTTTCGAGCCTCAGCGTCAGTTACAGACCAGACAGCCGCCTTCGCC
ACTGGTGTTCTTCCATATATCTACGCATTTCACCGCTACACATGGAGTTCCACTGTCCTCTTCTGCACTCAAGTTTCCCAGTTTCCG
ATGCACTTCTTCGGTTGAGCCGAAGGCTTTCACATCAGACTTAAAAAACCGCCTGCGCTCGCTTTACGCCCAATAAATCCGGACA
ACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAAATACCGTCAATACCTGAACAGTT
ACTCTCAGATATGTTCTTCTTTAACAACAGAGTTTTACGAGCCGAAACCCTTCTTCACTCACGCGGCGTTGCTCCATCAGACTTTCG
TCCATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAG

Job Tise 4 sequences (210433) Filter Results
RID 2013 Sescsr ecw s2e Doarsoas A ~

exciuge

Organism y 700 2 acces

Percent identizy € value Query Coverage

gopgoooo

Hinh 3. Két qua giai trinh ty 16S rRNA cua chung MC1 va tra cttu trén Blast Search
3.3. Thi nghiém @ chua than 14 ciy ngo bing sinh khéi vi khuan

Sau khi da tuyén chon va dinh danh dwoc vi khuan la Lactiplantibacillus
plantarum MC1. Tién hanh khao sét cac diéu kién nudi cay t6i wvu kha ndng sinh acid
lactic ctia chuing nay, ching t6i thu duoc két qua vé diéu kién tdi wu la pH = 5,0, nong
dd saccharose 2%, nhiét do 37°C va thoi gian nuoi cay 1a 48 gio.

Tién hanh nudi chang Lactiplantibacillus plantarum MC1 theo cac diéu kién toi
vy, sau d6 b6 sung vao cac cong thirc thi nghiém nhu da mo ta ¢ trén. Tién hanh u va
theo doi cac thong s6 vé chat luong theo thoi gian.

Két qua danh gia cam quan cho thay khong cé su khéc biét 16n gitta cac cong
thirc sau 20 ngay 1én men ca vé mui va mau. So véi két qua u chua than 14 cay ngo tai
huyén Ear Kar ctia Bui Thi Nhu Linh (2021) bang phuwong phap 1én men lactic tw nhién

thi sau 30 ngay moi c6 hién twong 1én men va san pham mai xuat hién mui thom [3].
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Bdng 3.4. Panh gia cdm quan cac 16 thi nghiém theo thoi gian 1én men

Cong 5 ngay 10 ngay 20 ngay
thirc
béi Hoi nga vang, con mau | C6 mui chua, mau vang | Mui chua nong. Xuét hién
chtng | xanh ctia 14 nhiéu, khéng | ndu. Cé xuat hién mdc, | mdc trang & 16p trén nhiéu.
am c6 mui chua nhung chua dang ké.
béi Nga vang niu, c¢6 mui | Mau va mui nhw 5 ngay. | Mui chua noéng, c6 mui
chiing chua, thom nhe Cé xuét hién méc, nhung | men rugu. C6 moc tréng o
duwong chua dang ké. 16p phia trén
Cong Nga vang nau, c¢6 mui | Mau va mui nhu 5 ngay. | Mui chua noéng, c¢6 mui
thirc 3 chua, thom nhe Cé xudt hién m6c, nhung | men rugu. C6 moc tréng o
chua déng ké. 16p phia trén.
Cong Nga vang dam hon céng | Mau va mui nhuw 5 ngay. | Mui chua noéng, c¢6 mui
thirc 4 thitc 1, c6 mui chua néng | C6 xudt hién méc, nhung | men rwgu. Xudt hién mdc
hon chua dang ké. tring & 16p phia trén.
Bdng 3.5. Ham luong dinh dudng cta than 14 cay ngd sau khi t chua
Thoi Cong thuc pH Vat chat Cellulose Nito tong | Protein tho
gian Kho (%) (%) 55 (%) (%)
Dai chiing am 4,022 25,26 75,532 10,102 6,312
D6i chitng duwong 3,792 25,43b 53,940 10,462 6,542
10 Cong thiec 3 3,512 27,852 57,00p 10,582 6,612
nga
8 | Cong thic 4 3572 | 27,95 56,420 10,95¢ 6,840
D4i chiing am 3,922 23,43> 63,472 10,01° 6,23P
20 D6i chiing duwong 3,642 24,36° 44,38> 11,3420 7,062
89 1 Cong thire 3 339 | 27,35 42,780 11,61 7,25
Cong thirc 4 3,412 27,822 38,75P 12,932 8,082

Két qua phan tich sau 10 ngay 1, cho thay: nhin chung pH, ham luong nito tong

s0, protein thd trong cac cdng thirc thi nghiém khong c6 sy khéc nhau. Coéng thire d6i

chiing dwong ciing cho két qua thanh phan nito tong s6, pH nhu cac cong thic 3 va 4.

Ty 1é hao hut vat chat kho ctia cac cong thirc 3 va 4 sau khi t 10 ngay lan luot la

2,66% va 2,3%. Ty 1é hao hut nay nho hon so vdi cong thiee doi chiing duong va doi

ching am la 11,11% va 11,71%. Két qua cho thdy bo sung sinh khéi ctia chung

Lactiplantibacillus plantarum MC1 da giam hao hut ham luwong vat chat kho dang ké.

Sau khi t chua 20 ngay, ham leong dinh dudng gitta cac cong thirc thi nghiém

c6 su khac nhau r6 rét. Cong thiic 4 cho ham luong nito tong so va protein tho cao nhat

lan luot la 12,93% va 8,08%, co 1€ la do lwgng vi khuan lactic b6 sung nhiéu hon ca nén
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da tang toc d6 chuyén hoa. pH ctia cac cong thire thi nghiém khong cé su khac nhau ¢
y nghia thdng ké. Ty 1 hao hut vat chat kho ctia cc cong thikc thi nghiém van it hon
cac cong thirc d6i ching.

Nhu vay, viéc 4 chua than 14 cay ngd bang sinh khsi ctia ching
Lactiplantibacillus plantarum MC1 da dem lgi ich vé madt du tr@ lwgng thic an thod xanh
quan trong cua gia stc nhai lai khi vao mua dong hodc nhing lac thoi tiét bat 1oi.
Ngoai ra nguoi chdn nudi con cht dong duoc nguodn thire &n thd xanh quanh nam dé
phat trién quy mo chan nudi 16n.

4. KET LUAN

1. Ttr 10 mAu thuc pham 1én men lactic thu thap trén dia ban huyén Koéng Chro,
tinh Gia Lai da phan lap dwgc 36 chung vi khuan lactic.

2. Tuyén chon duoc ching vi khuén lactic ¢é kha nang 1én men manh 1a MCI.
Chuang MC1 twong dong 99,79% voi trinh tw doan nucleotide vung 16S rRNA cua loai
Lactiplantibacillus plantarum véi ma s6 truy cap la CP071469.1.

3. Sau 20 ngay u chua than 14 cAy ngd bang chung Lactiplantibacillus plantarum
MC1, san phdm c6 mau hoi nau, khong xuat hién mdéc. San phdm c6 mui thom déc
trung, giam ty 1é hao hut vat chat kho cua than 1a cay ngo sau khi u chua véi ty 1€ hao
hut chi con 2,3 - 2,66%.
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SELECTION OF LACTIC BACTERIAL STRAINS
AND APPLICATIONS OF MAIZE SILAGE AFTER HARVEST

Luong Thi Van Oanh", Hoang Ha My A2 Che Thi Cam Ha?
1 Kong Yang high School, Gia Lai province,
2 Faculty of Biology, University of Sciences, Hue University
*Email: van.oanh8185@gmail.com
ABSTRACT

The search for bacterial strains with strong lactic fermentability is of great
significance in the treatment of agricultural by-products for animal feed and at the
same time contributes to the minimization of environmental pollution. From
pickled vegetables in Kong Chro district, Gia Lai province, we have isolated 36
strains of bacteria capable of lactic acid. The MC1 strain has been selected with
high lactic fermentation ability, creating large CaCOs dissolution lines with
accumulated lactic acid content of 19.8 mg/mL. By 16S RNA sequencing, Lactic
bacteria strain MC1 was identified to be 99.79% similar to the sequence of

Lactiplantibacillus plantarum strain M17 with access code CP094383.

Keywords: lactic acid fermentation, maize, bacteria.
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