Tap chi Khoa hoc Dai hoc Dong Thap, Tdp 14, So 04S (2025): 13-26

TAP CHi KHOA HQC PAI HOC DONG THAP
Dong Thap University Journal of Science

S0 Dac biét Hoi nghj Khoa hoc tw nhién
Péng bang séng Ciru Long lan IV
ISSN 0866-7675 | e-ISSN 2815-567X

DOI: https://doi.org/10.52714/dthu.14.04S.2025.1537

PHAN LAP VI KHUAN CO KHA NANG GAY PQC
CHO RUOI GIAM Drosophila melanogaster

Tran Thiy Quynh’, V3 Phat Tai? La Thi Kim Ti? Nguyén Twong Quyén®,
Vo Dirc Thai* va Tran Thanh Mén®*

YWién Cong nghé Sinh hoc va Thuc ph(fm, Truong Dai hoc Can Tho, Viét Nam

2Khoa Khoa hoc Tw nhién, T ruong Pai hoc Can Tho, Viét Nam
37 ruong THPT Vinh Kim, huyén Chdu Thanh, tinh T ién Giang, Viét Nam
*Trung tam Thong tin va Ung dung Khoa hoc Cong nghé — Hau Giang, Viét Nam
“Tac gid lién hé, Email: ttmen@ctu.edu.vn
Lich sit bai bao
Ngay nhdn: 01/3/2025, Ngay nhdn chinh swa: 12/4/2025, Ngay duyét dang: 16/4/12025
Tom tit

Xu hwréng phét trién nén ndng nghiép sach va xanh 1a muc tiéu cia xay dung nén nong
nghiép bén virng trén toan cau. Viéc tim ra cac vt liéu khang con tring an toan méi, dong
thoi phong ngira vdn dé khang thudc trén sau bénh ngay cang duwroc quan tam. Tir cAc mau dat
Vieon V& Mdu cén trimg thu dwoc tai hai tinh Vinh Long va Hdau Giang da phdn ldp dwoc 55
dong vi khudn c6 kha ndng tang trieong trong moi trieong LB, trong dé ¢é 31 dong vi khudn
Gram dwong va 24 dong vi khuan Gram am. Két qua khao sat khd nang gdy déc cria cac dong
vi khuan phan lgp cho thdy dich ly tam cua hai dong vi khudn 13 va 14 cling véi té bao cua hai
dong vi khudn MT1 va MT2 c6 khd ndng diét con tring hiéu qua. Bén canh dé, dich ly tam
ciia vi khuan 14, té bao vi khuan MT2, ciing nhu khi két hop ca 2 nguén vat liéu duoc chimg
minh kha nang diét con trung hiéu qua sau 7 ngay khao sat. Thoi gian nudi Cay va pH méi
triong nudi cdy ciing anh huong deén su gia tang mdt sé vi khudn, trong do vi khudn 14 c6 mat
do quang tang dan tir pHS dén pH7, trong khi vi khudn MT2 c6 mdt S0 giam dan. Cd hai dong
vi khudn ¢ sinh khai hinh thanh cao nhat ¢ thoi diém 48 gio nuoi cay. Dira vao két Qua giai
trinh tir 16S-rRNA va déc diém sinh héa, hai dong vi khudn MT2 va I4 ¢6 dé twong dong cao
nhat véi lan lirot hai lodi Bacillus subtilis va Proteus mirabilis va duoc dinh danh 1a Bacillus
sp. MT2 va Proteus sp. 14.

T Khéa: Bacillus sp. MT2, gdy ddc, Proteus sp. I4, vi khudn.

Trich dan: Tran, T. Q., V3, P. T., La, T. K. T., Nguyén, T. Q., V&, P. T., & Tran, T. M. (2025).
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Abstract

The development of clean and green agriculture, aimed at promoting sustainable
farming worldwide, increasingly focuses on finding new, safe insect-resistant materials. This
is particularly important, given the growing concerns about pest resistance to pesticides more
prevalent due to climate change and natural selection from native bacterial strains. In a study
conducted in Vinh Long and Hau Giang provinces, 55 bacterial strains were isolated from
garden soil and insect samples, all capable of thriving in LB (Luria-Bertani) medium. The
collection included 31 Gram-positive bacteria and 24 Gram-negative bacteria. Toxicity tests
revealed that the spent media of two bacterial strains, 13 and 14, along with the cells of two
others, MT1 and MT2, demonstrated effective insecticidal properties. Moreover, the spent
media of 14, the bacterial cells of MT2, and a combination of both sources were found to kill
insect effectively after a 7-day period. Additionally, bacterial growth was influenced by
incubation time and pH levels, with 14 showing a steady increase in optical density from pH5
to pH7, while MT2 showed a decrease in growth. Both strains exhibited the highest biomass
after 48 hours of incubation. Based on 16S-rRNA sequencing and biochemical analysis, the
bacterial strains MT2 and 14 were identified as Bacillus subtilis and Proteus mirabilis,
respectively, and named Bacillus sp. MT2 and Proteus sp. 14.

Keywords: Bacteria, Bacillus sp. MT2, Proteus sp. 14, toxicity.
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1. Giéi thiéu

Nong nghiép dong gop mot phan khong nho cho kinh té va su phat trién ciia nudc ta.
Su phat trién néng nghiép kéo theo viéc st dung lugng 16n thude bao vé thuc vat. Du lugng
thudc bao vé thuc vat c6 thé anh hudng dén cac hoat dong ctia con nguoi, gdy anh hudng dén
hé sinh thai va méi truong. Bén canh cac thudc bao vé thuc vat héa hoc, cac ché pham sinh
hoc bao vé thuc vat, bao gém céc ché phém trir sau sinh hoc, chu yéu ¢ ban chét vi sinh vat
(VSV) dugc cho 1a tiém ning tmg dung do hoat tinh dbi khang da dang va tinh an toan cta vi
sinh vat.

Nhirng nghién ctru san xuét cac ché pham vi sinh vat trir siu hai cdy trong theo quy trinh
1én men ¢ Viét Nam duogc tién hanh tir nhitng ndm 90 ctia thé ky XX (Pham, 2011). M6t sd
ché pham da duoc phat trién, thir nghiém va di dat nhimg két qua dang ghi nhan nhu ché phim
Bt, ché pham virus NPV.Ha va NPV.SI dé phong trir céc loai sau hai rau (Nguyén, 2006), cac
ché pham nidm Metarhizium anisopliae trir chau chau hai ngd, mia va trir bo canh cting hai dira
& cac tinh Pdng bang song Ctru Long, Ha Noi, Hai Phong, v.v., hay nAm Beauveria bassiana
trtr sdu rom hai rung thong ¢ Son La, Thanh Hoa, Nghé An, Ha Tinh,... (Pham, 2011). Tuy
nhién, cac ché pham noi trén da s6 déu duya trén hoat tinh cta cac don ching vi sinh vat nén
phé tac dung con hep (Pham & Vi, 2007). Chinh vi vay, dé tai duoc thyc hién véi muyc tiu
tim ra cac dong vi khuén ban dia c6 kha ning gay doc dbi véi rudi glam dong thoi st dung
phéi hop cac dong vi khudn nham gia ting hidu qua diét con tring, lam tién dé cho cac nghién
ctru Gmg dung hdn hop vi sinh vét ban dia trong san xuit ché phdm sinh hoc diét con tring.

2. Phuong phap nghién ciru
2.1 Thu miu

Mau dét tai cac nha vuon duge thu thap bang cach dung dung cu ldy mau gat bo 16p dat
mit, dao sdu va ldy phan dit cach 16p mat 5-10 cm thu khoang 0,5 kg. Mau dét va xac con
trung trén mit dat tai cac vuon trai cy dugce dung trong tai nhwa polyetylene tiét trang. Mau
dat duoc thu thap duoc chuyén vé phong thi nghiém Sinh hoc Phan tir va Té bao dé bao quan
& 4°C dén khi phan tich.

2.2. Phan lap vi khuin

Phan lap vi khuan theo phuong phap ciia Afriani & cs. (2018). Thi nghiém phan lap
dugc thuc hién nhu sau: 5 g mau dat duoc hoa tan trong 50 mL nude cat khir tring. Loai bo té
bao sinh dudng va céc vi sinh vat khac bang cach tién hanh gia nhiét trong bé 6n nhiét & 80°C
trong 10 phut. Dich mau nudi ting sinh trong méi trudng LB trong 24 gio ¢ nhiét d6 phong
dugc trai trén moi truong thach LB, mau sau do duoc u ¢ 32°C. Sau 24 gio, chon nhu’ng khuan
lac roi rac khac nhau vé hinh dang, mau séc va kich thudc dé phan lap rong trén moéi truong
LB. Cac dong vi khuan rong duoc mo ta dic diém khuan lac sau 24 gio nudi ciy trén moi
truong LB, dac diém té bao dugc md ta trén kinh hién vi sau khi nhuém Gram.

2.3. Khao sat kha ning gy doc cia vi khuin phan 1ap trén mé hinh rudi giam

Rudi gidm duoc nudi gii béng thirc an tiéu chudn theo hudng dan cua trung tam rudi

glam Bloomington (M§J). Thanh phan dinh dudng trong 1 L thic an tiéu chudn dé nuoi giir

rudi gdm c6: agar (8 g), saccharose (100 g), nAm men kho (40 g), bot bip (50 g), propionic

acid (5 mL) va sodium benzoate (1 g). Thirc &n dugc dun sdi va cho vao cac lo thuy tinh c6

kich thudc 10x4 cm, mdi lo 20 mL. Rudi glam duoc nudi gilt vai s6 lugng 30 rudi cho mdi lo
va dit trong diéu kién nhiét d6 25°C dé rudi sinh san va phat trién.

Céc dong vi khudn rong duoc nudi trong moi truong LB, u ¢ 30°C sau 7 ngay (Huang
& cs., 2018). Sau do, thu dich vi khuan va ly tam & 4°C trong 10 phut (Idp lai 2 1an), thu giita

15



Tap chi Khoa hoc Dai hoc Dong Thap, Tdp 14, So 04S (2025): 13-26

phan ndi phia trén va cac té bao ling phia dudi riéng biét. Thi nghiém gy doc trén ru01 gidm
cua dich ly tim va té bao lang cta vi khuan dugc tlen hanh trong diéu kién 25°C, 30 au tring
rudi giam giai doan 3 duoc chon thir nghiém cho mdi lo, mdi nghiém thirc lap lai 3 1an (3 19).
Thi nghiém dugc tién hanh voi 4 ndi dung: (1) Panh gia hi€u qua diét con trung cta ché pham
thuong mai; (2) Panh gia hiéu qua diét con tring ciia té bao va dich ly tAm cua vi khuan phan
1ap; (3) Xac dinh ndng do cua dich ly tim va té bao cta vi khuan c6 kha nang diét con tring;
va (4) Hiéu qua diét con tring cta dich nudi cdy cta vi khuan 14 va té bao vi khuan MT2.

Céc ndng do dich khuén, té bao vi khuan va thudc diét con tring Bt thwong mai (BIO-
B, Cong ty Trach nhiém Hiru han Phan bon Luc Pién) dung dé khao sat kha nang gay doc trén
4u tring rudi gidm duge xac dinh theo phuorng phap cua Pilaquinga & cs. (2019) va Rlaz &
cs. (2018). Au tring dugc nudi gitr trong moi trudng thir nghiém sau 7 ngdy, ghi nhan sb luong
4u tring chét.

2.4. Khio sat kha ning sinh bao tir ciia cac dong vi khuin tiém ning

Dung que ciy v trung 14y mét it vi khuén tir ong gidng thach nghiéng (hoic miu sinh
thiét bi nghi ngd nhiém khuan) hoa vao 1 giot nude cat & gitra kinh mang vat, lam kho trong
khong khi, ho nhanh vét bdi trén ngon lira dén con 2-3 1an dé gan chat vi khuan vao phién
kinh. C6 dinh vét boi bang cach nho 1én vét boi 1-2 giot con 95°. Dt chay va dap tit ngay
khoang 10 gidy. Nho 2-3 giot dung dich luc malachite 5% 1én vét boi va tién hanh ho hoi nuéc
néng trong 5-10 phut, néu thay thudc nhudém trén gidy bi kho thi bo sung. Rira vét bdi bang
nude cat trong 30 gidy (luc d6 cac té bao dinh dudng s& bi mat mau, bao tir van gii lai mau).
Nho 2-3 giot dung dich safranin hay fuchsin 1én trén gidy loc, dé 30 gidy. Rira nudc rdi thim
kho hay dé kho ty nhién vét boi. Quan sat tiéu ban trén kinh hién vi quang hoc voi do phong
dai 100 14n, bao tir s& bat mau xanh luc, té bao chét bt mau do h@)ng (Harley & cs., 2005).

2.5. Khao sat anh huéng cia pH va thoi gian dén sw phat trién caa vi khuian phan
Iap tiém ning

Mot khuan lac sau 72 gid nudi ciy trén méi truong LB agar ciia dong vi khuan tiém
ning da phan 1ap dugc ching vao 4 mL méi trudng LB. Sau d6, mau trén may lic tron véi toc
dd 200 vong/phut trong 12 gio. Mat s6 cua cac dong vi khudn duoc didu chinh vé cung mot
gia tri quang phd hap thu & budc song 600 nm = 0,6 (twong duong 108 CFU/mL). Sau do,
chung 40 pL dung dich dong vi khuén tiém ning vao 6ng nghiém c6 4 mL mai truong LB da
dugc didu chinh pH tir 5 dén 7. Vi khuan duoc théng khi trén may lic tron véi toe do 200
vong/phiit & 30°C G trong 48 gio, kiém tra mat s6 ctia vi khuan sau 24 va 48 gio nudi cay. Thi
nghiém duoc lap lai 3 1an.

2.6. Giai trinh tu gen 16S-rRNA ciia cac dong vi khuan tiém niing

Céc dong vi khuén tiém ning c6 hiéu qua gy doc trén mo hinh rudi gidm dwoc cdy trén
moi truong LB agar, u ¢ 32°C trong 72 gid. DNA ciia vi khuan dugc ly trich bang phwong
phép phenol-chloroform sir dung iVAaDNA Extraction Kit P (VA.A92-002A). Cip mdi 27F
(5-AGAGTTTGATCMTGGCTCAG-3’) va 1492R (5’-TACGGYTACCTTGTTACGACTT-
3’) (Frank & cs., 2008) dugc str dung dé khuéch dai doan gen 16S-rRNA. San phém PCR duoc
kiém tra bang ky thuat dién di trén gel agarose 1,5% va dugc gidi trinh ty bang phuwong phép
Sanger (Blazej & cs., 2006). Trinh ty nucleotide dugc phén tich bang phan mém FastPCR va
so sanh v6i ngan hang dit liéu gen cia NCBI bang cong cu BlastN.

2.7. Xir ly s6 ligu

. ‘th‘”ln‘mém Microsoft Office Excel 2016 dugc st dung dé xu ly s§ liéu 'ghﬁ va \E biéu
d6. Phan mém Minitab 18 dugc dung dé phan tich ANOVA va so sanh s6 liéu bang kiém dinh
Tukey.
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3. Két qua va thao luan
3.1. Phan lap vi khuan tir mau dat veron va xac con trung.

Tir cAc mau dét va con tring thu dugc ¢ hai tinh Hau Giang va Vinh Long, d4 phan 1ap
dugc 55 dong vi khuan. Tir 4 mau dat tai vuon trai cdy (Mit, Dira, Miang cyt va DAu ta) va 1
méu xac con trung duoc thu tai vuon cdy an trai Hau Giang da phan 1ap 24 dong vi khuan.
Trong d6, 10 dong vi khuan duoc phan 1ap & mau dat vuon cay Ming cut, 2 dong vi khuan tir
mau dat vuon cay DAu ta, 3 dong vi khuan tir mau dat vuon cay Dira, 5 dong vi khuan duoc
phan Iap tir mau dat vuon cay Mit va 4 dong tir mau cén tring.

T 4 mau dat vaon cay Mit, Xoai, Ca Na va Nhan dugc thu tai vuon cay an trai Vinh
Long da phan 1ap 31 dong vi khuan. Trong d6, 5 dong vi khuan dugc phan lap & mau dat vuon
cay Nhan, 14 dong vi khuan tir mau dat vuon cay Mit, 6 dong vi khuan tir dat vuon Xoai va 6
dong vi khuan tir mau dat vuon Ca Na.

3.1.1. Pdc diém hinh thai khudn lac cia cac dong vi khuan phan ldp

Khuan lac cua cac dong vi khuan trén moi truong phan lép thuong cod dang tron hoac
khong déu, bia nguyén hodc rang cua. Cc dong vi khuan phan lap da dang vé mau sic nhu
mau trang trong, tring duc, trang vang, trang nhat, vang nhat hoac vang. Hinh dang khuan lac
ctia mot s6 dong vi khuan dai dién dugc minh hoa ¢ Hinh 1.

Pa s6 cac dong vi khuan dugc phan lap tir vuon ciy an trai tinh Hau Giang khong da
dang vé hinh théai khuan lac. Trong 24 dong, c6 23 dong vi khuan c6 khuan lac hinh tron va 1
dong véi khuan lac khong déu. Vé mau sac, 11 dong c6 khuan lac mau tring sira, 6 dong c6
khuan lac mau trang vang, 3 dong c6 khuan lac mau trang trong, 3 dong ¢ khuan lac mau
vang va 1 dong trang nhat. VVé dang bia, c6 18 dong vi khuan c6 bia khuan lac nguyén va 6
dong vi khuan c6 khuan lac véi bia ring cua. Da s6 cac dong vi khuan dugc phan 13p tir vuon
cdy 4n trai tinh Vinh Long khong da dang vé hinh thai khuan lac. Trong 31 dong, ¢4 15 dong
vi khuan c6 khuan lac hinh tron va 16 dong vi khuan véi khuan lac khong déu. Vé mau sic,
c6 28 dong c6 khuan lac mau trang duc va 3 dong vang. Vé dang bia, c6 20 dong vi khuan c6
bia khuan lac nguyén va 11 dong vi khuan c6 khuan lac véi bia ring cua.

Hinh 1. Hinh thai kKhuén lac ciia vi khuin B2 va MT1
3.1.2. Ddc diém té bao vi khudn

Tur 55 dong vi khuan phén lap tir cac mau thu dugc ¢ hai tinh Hau Giang va Vinh Long
nhu d4 néi ¢ trén thi da tién hanh nhugm gram cac dong vi khuan nay. V& hinh dang té bao c6
42 dong vi khuan c6 hinh que (chiém 76,36%) va 13 dong vi khuan cé hinh cau (chiém
23,64%). Két qua nhudém Gram cho thay vi khuan Gram duong c6 31 dong (chiém 56,36%)
va 24 dong Gram am (chiém 43,64%). Dac diém hinh thai khuan lac va té bao cia cac dong
vi khuan phan lap duoc sau 48 gio nudi cay trén moi truong LB agar duoc thé hién ¢ Bang 1.
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Bang 1. Pic diém khuin lac va dic diém té bao cia cac dong vi khuan phan lap dwoc
sau 24 gio nudi cay trén méi treong LB

Dic diém khuan lac Dic diém té bao
gz Dong vi Kich . Kich
STT Dia diém khug'fln Hinh dang Mau séc Bia thudge Hinh thugc  Gram
dang
‘ (mm) (um)

1 Vinh Long L1  khéngdéu vang nguyén 3 que <3-1 )
2 L2 tron tring duc nguyén 2 que <2-1 (+)
3 L3  khong déu tring duc nguyén 3 que <3-1 )
4 L4 tron tring duc nguyén 4 quengin  <I-1 (+)
5 L5 khongdéu vang  ringcua 4 ciu <1-1 ()
6 1 tron trang duc  nguyén 4 que ngin  <I-1 )]
7 12 tron trang duc nguyén 2 que <2.5-1 ()
8 I3 tron tring duc ring cua 3 cau <1-1 )
9 J4 tron tring duc ring cua 3 que <2-1 )
10 J5 tron tring duc nguyén 4 que <3-1 )
11 J6 tron trang duc ring cua 2 que <3-1 (+)
12 J7  khong déu tring duc ring cua 4 que <3-1 +)
13 J8 tron trang duc  nguyén 2 que <3-1 )
14 J9 tron tring duc  nguyén 3 quengin  <l-1 )
15 J10 tron tring duc  nguyén 1 que <2.5-1 (5
16 JI1  khéngdéu  vang nguyén 2 que <2-1 )
17 J12  khong déu tring duc nguyén 3 que <3-1 )
18 J13  khong déu tring duc ring cua 3 ciu <1-1 )
19 J14  khong déu tring duc ring cua 1 que <4-1 )
20 M1  khong déu tring duc nguyén 2 que <2-1 )
21 M2  khong déu tring duc ring cua 3 ciu <1-1 ()
22 M3  khong déu tring duc nguyén 2 que <3-1 ()
23 M4  khong déu tring duc ring cua 2 que <4-1 )
24 M5  khong déu tring duc nguyén 3 ciu <l-1 ()
25 M6 tron trang duc nguyén 2 que <2-1 )
26 El  khong déu tring duc ring cua 3 que <2-1 ()
27 E2  khong déu tring duc ring cua 3 ciu <1-1 )
28 E3 tron trang duc  nguyén 1 ciu <1-1 ()
29 E4  khong déu tring duc nguyén 2 ciu <l-1 ()
30 E5 tron trang duc  nguyén 3 que <2.5-1 (9
31 E6 tron  tring duc nguyén 3 ciu <l-1
32 Hau Giang MTI1 tron vang nguyén 1 que <1-2 +)
33 MT2 khéng déu tring nhat nguyén 3 que <1-2 )
34 MT3 tron trdng sita ring cua 4 que <1-2 )
35 MT4 tron tring sita nguyén 1 que <1-2 )
36 MTS5 tron vang nhat nguyén 4 que <1-2 )
37 MT6 tron  tréng trong ring cua 2 que <1-2 )
38 MT7 tron tring sita nguyén 1 que <1-2 )
39 MTS tron tring sita nguyén 2 que <1-2 )
40 MT9 tron vang nguyén 1 que <1-2 )
41 MT10 tron  tréng trong nguyén 3 que <1-2 )
42 B1 tron trang sira  ring cua 2 que <1-2 )
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43 B2 tron  trdng vang nguyén 1 que <1-2 (+)
44 I1 tron trang sita rang cua 3 que <1-2 ()
45 12 tron  tring vang nguyén 2 que <1-2 )]
46 I3 tron  tring vang nguyén 2 que <1-2 )]
47 14 tron trang sira nguyén 1 que <1-2 -)
48 Col tron trang sita nguyén 3 cau <1-2 ()
49 Co2 tron trang sita nguyén 4 cau <1-2 (+)
50 Co3 tron  tring vang nguyén 2 que <1-2 ()
51 JF2 tron trang sira nguyén 1 que <1-2 )]
52 JF3 tron trang sira nguyén 2 que <1-2 )]
53 JF4 tron  trdng trong nguyén 3 que <1-2 )]
54 JF5 tron  trdng vang ring cua 1 cau <1-2 )
55 JF6 tron  tring vang rang cua 1 cau <1-2 ()

V& hinh dang té bao cua cac dong vi khuan phan lap tir tinh Hau Giang c6 20 dong vi
khuan c6 hinh que (chiém 83,33%) va 4 dong vi khuan c6 hinh ciu (chiém 16,67%). Tat ca
dong vi khuan phan lap duoc nho hon 2 pm. Két qua nhuém Gram cho thay vi khuan Gram
duong c6 19 dong (chiém 79,17%) va 5 dong Gram am (chiém 20,83%).

V& hinh dang té bao cua cac dong vi khuan phan 14p tir tinh Vinh Long ¢6 9 dong c6
hinh cau (chiém 29,03%) va 21 dong c6 hinh que (chiém 67,74%). T4t ca cac dong vi khuan
phan 1ap co kich thudc té bao cua té bao tir 1 dén 4 pm. Két qua nhuém Gram cho thay vi
khuan Gram duong c6 12 dong (chiém 38,7%) va 19 dong Gram am (chiém 61,3%).

Theo nghién ciru cua Ramasamy va cs. (2020) tir cac mau dét ¢ quan dao Andaman va
Nicobar, Karnataka, Assam, Arunachal Pradesh va Sikkim da phén 1ap dugc 65 dong vi khuan,
trong d6 c6 15 dong Bacillus thuringiensis c6 kha nang diét rép. Bén canh do, trong nghién
ctru cua Harba va cs. (2022) tir 25 dong Bacillus thuringiensis phan lap tir dat Syria va 40 dong
Bacillus thuringiensis phan lap tir con trung c6 muoi dong phéan lap (SSy60b, SSyl1ll-c,
SSy125-c, SSy126-c, SSyl41-c, SyG46, SyG41l, SyG43, SyG30-a va SyE3-S) khi thir nghiém
gy doc dbi vai Au trung Ephestia kuehniella c6 ndng do gay chét trung binh (LCso) cao hon
s0 véi dong vi khuan ddi chirng Bt kurstaki HD-1. Trong nghién ciru nay da phan lap duoc 55
dong vi khuan tir dat vuon va xac con tring cd tiém niang gay doc trén mé hinh rudi giam, két
qua nay phu hop véi nhitng nghién ctru trude ddy vé phan 1ap vi khuan tir cdc mau dat va xac
con trang.

3.2. Khio sat kha ning gay chét cia cac dong vi khuin tiém ning trén rudi giam
3.2.1. Hiéu qud cua ché pham sinh hoc thiwong mai Bt

Au tring dugc nudi bang thire an co bd sung thude diét con tring Bt thuong mai (bd
sung vao thirc an theo ty lé¢ 108 CFU/mL, 10* CFU/mL, 10> CFU/mL, 10 CFU/mL va 1
CFU/mL). Qua khao sét c6 bo sung thudc diét con tring Bt thwong mai vao thirc an au tring,
ndng do6 thude Bt thuong mai tir 10 dén 108 CFU/mL déu dat d6 hitu hiéu tir 95%-100% va
duoc thé hién chi tiét ¢ Hinh 2.

Trong thir nghiém pham vi phoi nhiém thuéc diét con tring Bt thwong mai , ty I8¢ tur
vong 92,22% cua au tring thir nghiém xay ra trong vong 7 ngay khi nong do 1a 108 CFU/mL.
Ty Ié tir vong 1a 16,67% cua au tring thir nghiém & nong d6 10° CFU/mL va & mirc nong do
10! CFU/mL ty 18 tir vong caa 4u tring thir nghiém 1a 56,67%. Vi vay, thi nghiém cudi cling
vé ndng do gay chét trung binh cua phoi nhiém Bt thwong mai da duoc thyc hién & cac mirc
nong do tir 10! dén 10* CFU/mL. Két qua thir nghiém pham vi cho thiy LCs cua Bt thuong
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mai nam trong khoang tir 10° dén 10° CFU/mL dugc trinh bay trong Hinh 2. Thit nghi¢m pham
vi cho thay LCso ctia Bt thwong mai nam trong khoang 10° den 10! CFU/mL.

100 a
80
b b ;i
3 60
= L
)
P
= 40
20 cd
cd
0
0 100 1071 1072 1074 108

Néng d Bt (CFU/mL)
Hinh 2: Anh huwéng ciia ndng do Bt dén ti 18 chét ¢ rudi gidm
3.2.2. Anh hwong cua té bao va dich ly tm cua vi khudn dén ti 16 chét cua rusi giam

Vi khuan sau 7 ngay nuoi cay duoc ly tam tach biét gitra dich ly tam va té bao vi khuan
va duoc b6 sung vao mdi truong tieu chuan cho rudi giam. Ket qua ti 1€ chet cua rudi giam
dugc thé hién trong Bang 2.

Khao sat két qua thir doc té bao vi khuan qua 7 ngay cho thdy da s6 cac dong vi khuan
phan lap duoc déu c6 kha ning giy doc trén mo hinh rudi giam. Trong 24 dong vi khuan khao
sat, dong vi khuan 14 va I3 gay doc cao nhat so vai cac dong vi khuan con lai (ty Ié gay chét
lan luot 14 75,56% va 71,11%) khéc biét so véi nghiém thie dbi chitng khdng bo sung vi khuan
vao thic an.

Khao séat két qua thir doc dich vi khuan qua 7 ngay cho thiy da s6 cac dong vi khuan
phan lap dugc déu co kha ndng gdy doc trén mo hinh ruoi giam. Trong 55 dong vi khuan khao
sat, da s6 cac dong vi khuan dugc phan I4p tir tinh Hau Giang c6 kha ning gy doc cao hon so
V6i céc dong vi khuan duoc phan 1ap tir tinh Vinh Long. Hai dong vi khuan MT va MT2 c6
hiéu suat diét con trung dat hon 67% khi thir nghiém trén md hinh rudi giam sau 7 ngay nudi

cdy, trong d6 vi khuan MT2 c6 ti 1& gay chét trén rudi gidm cao hon vi khudn MT1.

Biang 2. Anh hwéng cia té bao va dich ly tdm cua vi khuin dén ti 1é chét caa rudi giam

Dong Ti 18 chét (%) Dong Ti 18 chét (%)

STt Khude VlTledt’:;’n Dich vikhugn i VlTl‘;l:’;‘;’n Dich vi khuén
1 PC 1,111#1,67"°  1,852+1,76' 29 J8 32,2241,02%7  13,33+3,33™
2 B1 18,89+1,929™  41,11+509¢9 30 g 7,78+1,92""  13,33%3,33™
3 B2 14444509 27,783,850 31 jF1 23,33+10%M  62,22+45,09%¢
4 co1 2045777"  68,89+6,94*¢ 32 JF2 26,67+14,53%  11,11+1,92™
5  Co2 5,56+6,04™  37,78+6,94%1 33 JF3 36,67+6,67¢9 33,335,77"
6 Co3 38,80+6,94°7  51,11+3,85F 34  JF4 27,78+1,92°%  51,11+3,85¢F
[ ] 23,336,67¢™  2333+5779% 35 JF5 26,67+5,77° 50+3,33¢
8 B 23,33+11,550M 40+8,82¢" 36 1 13,3345,77" 8,89+1,92"
9 E3 8,80+1,92¢n  11,1147,7™t 37 2 2045,77Fm 17,7843 85k

10 g 21,1145,000™  444+1,920t 38 |3 16,67+3,33M"  22,22+1 92"
11 g5 11,1146,94" 66745777t 39 14 2045,77Fm 12,2243 85
12 g 31,11#11,71% 355646947 40 |5 26,67+3,33¢ 33,33+3,33"
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Dong Ti 18 chét (%) Dong Ti 18 chét (%)

STT kh\:ll?in V?lil?:gn Dich vi khuén STT kh\llllz"‘in V?il?jg i Dich vi khuén
B 1 18,89+1,929™ 61,11+10,18+¢ 41 M1 15,561,920 17,78+1,92%
14 14,444509"  64,44+1171%9 42 M2 21,1141,92¢™ 12,2241 92™
15 3 11,1141,92  71,11+¢1,92% 43 M3 22,22+1,92¢™ 3,33+3,33"
16 14 35,566,940 7556+1,922 44 M4 41,1146,94% 14,4445 09™
7 n 16,6743,33"  14.44+385™ 45 M5 11,1143,85"  11,11+10,72™
18 110 6,6745,77™  1556+3,85" 46 Mp 10+0" 2,22+1,92%
19 m 11,1141,92" 21114509 47 MT1L 63,33£5,77% 40+3,33¢
20 512 7,7821,92"  21,11+7,70" 48 MT10 15,56+1,92"  63,33+3,33%¢
21 n3 21,114500m  7,78¢1.92°t 49 MT2 67,78+10,18%° 26,675,779
22 14 11,1141,92 2556450990 20  MT3 32,22+8,39% 38,89+7,70°%
23 1 31,118,391 12224694 Sl  MT4 40+8,82° 7,783,850
24 13 17,785,009 17,787,705 92  MT5 40+6,67°  28,89+1,920M
25 1 22,22+6,949™ 2045775 93 MT6 14,44+1,92" 63,338,824
26 g5 28,801,021 4.44+1,929t 24  MT7 23,33£3,33™  28,89+3,859™
27 36 27,781,092k 7,78+385°t 95  MT8 44,44+509° 51,1146 94
28 g7 22,224500¢™  1111+385™ 26  MT9 23,33+3,33%™ 55 56+10,18°

Ghi cha: Sé liéu trinh bay 14 trung binh cua 3 lan lap lai + dé léch chudn, cac chir cai

theo sau dg léch chudn khéac nhau thé hién su khac biét c6 y nghia thong ké (Tukey, P<0,05).

323. Anh huoéng cua ti 1¢ té bao va dich ly tam cia vi khudn tiém néng dén ti 1é chét
cia ruoi giam

Dich vi khuan sau khi ly tam tir huyén pha vi khuan 14 (theo ty 1é nghiém thic 2,5%,
5%, 10%, 20%) cta dong vi khuan 14 (Hinh 3). Nong do dich ly tam ti I€ thuan véi ti 1€ chét
cua ruoi giam sau 7 ngay nuoi céy, trong do ti 1€ chet tir ndng do 5% dén 20% khac biét co y
nghia thong ké so vai nghiém thire d6i chang. O ndng do 20%, ti 1é chét cia rudi giam dat cao
nhét (88.89%) trong khi ti 1& chét khoang 50% & nong do 10% (LCso=10%).

100 -
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Hinh 3. Anh hwéng ciia ndng dd dich ly tim ciia vi khuén 14 dén ti 18 chét ¢ rudi gidm

Két qua thir doc té bao vi khuan MT2 theo ty 1& nghiém thirc bd sung 10% vao thire dn
(theo ty 1& ODeoonm 0,1; 0,2; va 0,4) qua 7 ngay cua dong vi khuan MT2 cho thdy dong vi khuéan
¢6 kha néng gy doc trén mo hinh rudi giam (Hinh 4). Mt s6 vi khuan ti 1¢ thuan véi ti & chét
cua rudi giam, chang han mét do quang cua vi khuan & budc song 600 nm dat 0,1 cho hiéu
suit gay ttr vong & rudi gidm dat hon 40% va ting dan déu dén hon 90% & mat d6 quang 0,4,
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trong d6 mat d6 quang dat 0,2 cho ti I chét dat khoang 50% (L.Cso) nén ti & nay duoc st dung
cho thi nghiém tiép theo.
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Hinh 4: Anh hwéng ciia mat d9 vi khuan MT2 dén ti 1¢ chét ciia rudi giAm

~ 3.2.4. Anh huéng ciia hon hop pha trén giia té bao vi khuan MT2 va dich ly tam cuia vi
khuan 14

Nong d6 té bao vi khuan MT2 va dich vi khuan 14 duoc tuyén chon & thi nghiém truéc
dugc sir dung dé bd tri thi nghiém st dung dong loat ca hai ngudn nguyén liéu nay. Két qua
cho thay kha nang gay doc trén mo hinh rudi giam thap hon so véi thir doc riéng 1é mdi dong
vi khuan (Hinh 5). Cu thé, khi khao sat hdn hop c6 ty 1é gay chét dat 31,11% sau 7 ngay, thap
hon khoang 20% khi chi sir dung mdi té bao MT2 hoic 14. Biéu nay c6 thé Ia do sy trc ché
sinh hoc giira 2 ngudn vt liéu, dich nudi cay cua 14 ¢6 thé irc ché su ting truong cua vi khuan
MT2 dong thoi vi khuan MT2 ciing c6 thé gay tc ché chdng lai cac thanh phan trong 14.

40

Ti 18 chét (%)
(3] (9]
[=] (=)

(=

b
0 I = 1
Déichimg  Té bao MT2+
Dich 14
Nghiém thire

Hinh 5. Anh hwéng ciia hdn hop té bao vi khuin MT2 va dich ly tim ciia vi khuén 14
dén kha niang giy djc cho con trung trén mé hinh ruoi giam

Theo nghién ctu cia Alvarez-Lagazzi va cs. (2021) di khao sat kha nang gay doc cua
bao tir B. subtilis trén mé hinh rép théng qua thirc dn nhan tao ¢6 bé sung va khdng bb sung
bao tir B. subtilis. Nghién ctu cho thay rép dugc cho an thirc dn nhan tao c6 bd sung bao ti B.
subtilis c6 ty 1& séng s6t thap hon so véi nghiém thic thire dn khong bo sung bao tir B. subtilis.
Long va cs. (2023) di phan lap duoc 2 dong vi khuan thudc loai Serratia marcescens c6 kha
ning gay bénh cho sau sap non (Galleria mellonella) bang cach phun dung dich cé chira vi
khuan 1én co thé sau non, thi sdu non chét vai ti I¢ trén 70%. Vay hai dong vi khuan MT2 va
14 ¢6 kha ning gay doc trén md hinh rudi giam tiép tuc duoc sir dung cho cac nghién ciu tiép
theo.
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3.3. Khao sat kha ning sinh ndi bao tir ciia cac dong vi khuan tiém ning

~ Sau khi nhuom va quan sét két qua ve hinh thai té bao cua cac dong vi khuan bang kinh
hién vi quang hoc & d6 phong dai 1000X cho thay cac ngi bao tu bat mau xanh (Hinh 6). Trong
d6 ching MT2 c6 ndi bao tir va chung 14 khdng co kha nang sinh ndi bao ta.

3.4. Két qua khao sat anh hwéng ciia cic yéu to dén sy phat trién cia vi khuan
phéan lap tiém nang

MT2 4
Hinh 6. Két qua sinh ndi bao tir ciia hai dong vi khuin MT2 va I4

Két qua khao sat anh huéng cua pH dén su ting trudng cua vi khuan cho thdy dong vi
khuan MT2 c6 sinh khdi khac nhau ¢ timg diéu kién pH (Hinh 7A). O ca 5 diéu kién pH dong
vi khuan MT2 diéu c6 kha ning tang truong tao sinh khéi trong méi truong LB sau 24 gio
nudi cdy. Mat d6 quang cia dong vi khuan MT2 duoc do ¢ bude song 600 nm dat sinh khdi
cao nhat ¢ pH7 va thap nhat & pH5 lan luot 12 0,621 va 0,384. Trong khoang pH tir 5 dén 7
dong vi khuan MT2 c6 kha ning tang truéng tao sinh khi tét nhat lan Iuot 12 pH7, pH6,5 va
pH6 c6 gié tri mat 46 quang lan luot 13 0,621; 0,572; 0,498. Nhu vay, pH7 1a pH thich hop cho
sy tang truong cua vi khuan MT2.

Két qua khao sat anh huong cua thoi gian dén su ting trudng cta vi khudn cho thiy
dong vi khuan MT2 c6 sinh khéi khac nhau & timg khoang thoi gian khac nhau (Hinh 7B). O
khoang thoi gian tir 0 gid dén 48 gid dong vi khuin MT2 déu c6 kha ning ting trudng tao sinh
khdi trong méi truong LB & diéu kién pH7. Mat d6 quang cua dong vi khudn MT2 duoc kiém
tra & budc séng 600 nm dat 0,132; 0,154; 0,215; 0,621 va 1,137 lan luot & 0 gio, 6 gio, 12 gio,
24 gidr va 48 gio. Mat d6 quang ciia dong vi khudn 14 do duoc & sau 48 gio dat sinh khéi cao
nhat. Nhu vay, khoang thoi gian tir 48 gid nudi cdy 1a khoang thoi gian thich hop dé thu sinh
khéi cua dong vi khuan MT2.
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Hinh 7. Anh hwéng ciia pH va thoi gian nudi cAy dén su ting trwéng cia vi khuin MT2
A: pH; B: Thoi gian (gio)

~ Két qua khao sét anh huong cua pH dén sy tang truong cua vi khuan cho thay dong vi
khuan 14 c6 sinh khoi khac nhau & timg diéu kién pH (Hinh 8A). O ca 5 diéu kién pH dong vi
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khuan I4 déu c6 kha ning ting trudng tao sinh khéi trong méi trudng LB sau 24 gid nubi cay.
Mat do quang cua dong vi khuan 14 dugc do & budce song 600 nm dat sinh khdi cao nhat & pH5
va thap nhat & pH7 lan luot 12 1,085 va 0,577. Trong khoang pH tir 5 d&én 7 dong vi khuan 14
c6 kha nang tang truong tao sinh khéi tét nhat lan luot 1a pH5, pH5,5 va pH6 cé gié tri mat do
guang ?I?m luot 1a 1,085; 0,863; 0,708. Nhu vay, pH5 la pH thich hop cho sy ting trudng cia
vi khuan 14.

Két qua khao sat anh huong cua thoi gian dén su ting trudng cua vi khudn cho thiy
dong vi khuan 14 ¢6 sinh khdi khac nhau ¢ ting khoang thoi gian khac nhau (Hinh 8B). O
khoang thoi gian tir 0 gio dén 48 gio dong vi khuan 14 déu c6 kha ning ting truong tao sinh
khéi trong moi truong LB & diédu kién pHS. Mat d6 quang cua dong vi khuan 14 duoc kiém tra
0 budc song 600nm dat 0,133; 0,448; 0,64; 1,085 va 1,137 lan luot & 0 gio, 6 gio, 12 gio, 24
gid va 48 gio. Mat do quang ciia dong vi khuan I4 do dugc ¢ sau 48 gio dat sinh khéi cao nhat.
Nhu véy, khoang thoi gian tir 48 gio nudi cy 1a khoang thoi gian thich hop dé thu sinh khdi
ctia dong vi khuan 14.
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Hinh 8. Anh huwéng ciia pH va thoi gian nudi cAy dén su ting truwéng cia vi khuan I4
A: pH; B: Thoi gian (gio)
3.5. binh danh khoa hgc dong vi khuan 14 va MT2 c6 kha ning giy déc trén mo
hinh ruoi giam
Két qua so sanh trinh tu cta cac chung vi }(huén véi trinh tu trén co s¢ dir liu GenBank
ciia NCBI cho thay trinh ty cua hai dong vi khuan MT2 va 14 1an lugt tuong dong vdi trinh ty
doan gene 16S rRNA cua vi khuan Bacilus subtilis va Proteus mirabilis véi ti 1¢ tuong dong

déu dat 100,00%. Vi vay hai dong vi khuin MT2 va 14 1an luot dugc dinh danh 1a Bacilus sp.
MT2 va Proteus sp. 14.

Bén canh do, cac dic diém sinh hda cua hai dong vi khuan MT2 va 14 ciing cho thay sy
tuong dong voi céac lodi thude chi Bacillus va Proteus. Ca hai dong vi khuan déu c6 tinh di
dong va dong hoa citrate. Dong vi khuan Proteus sp. 14 c6 kha ning sinh enzyme catalase va
urease trong khi Bacillus sp. MT2 khong c6 kha ning sinh tong hop 2 enzyme nay.

Bang 3. Pic diém sinh hda cia hai dong vi khuidn MT2 va 14
Pic diém sinh hoa

STT  Dong vi khuin

Catalase Citrate Urease Di dong
1 14 + + + +
2 MT2 - + - +

Nghién ctru cta Kelly (2024) da phén 18p dugc vi khuén Bacillus subtilis c6 kha ning
giy doc cho nhitng con gian & nong do 108 CFU/mL. Nghién ctru cua Celik et al. (2022) da
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phan 1ap tong cong c6 mudi tam dong vi khudn gdy bénh tiém 4n tir Diprion pini L.
(Hymenoptera: Diprionidae). Trong do, Proteus mirabilis O-2 c¢6 kha nang diét nhiéu loai con
trung voi hiéu suat dat 100% trong vong 10 ngay sau khi tiép xtc.

4. Két luan

Tir cAc mau dat vudn va mau con tring thu thap tai hai tinh Vinh Long va Hau Giang,
55 dong vi khuan c6 kha ning phat trién trong mdi truong LB da dugc phan l1ap, bao gom 31
dong vi khuan Gram duong va 24 dong vi khuan Gram am. Két qua khao sat doc tinh cua cac
dong vi khuan phan lap cho thay dich ly tam cua hai dong vi khuan 13 va 14, ciing vai té bao
cua hai dong vi khuan MT1 va MT2, c6 kha nang diét con tring hiéu qua. Ngoai ra, dich ly
tam cua vi khuan 14, té bao vi khuan MT2, ciing nhu sy két hop cua ca hai nguon vat liéu nay,
déu chimng to kha nang diét con tring hiéu qua sau 7 ngay khao sét. Thoi gian nudi cay va pH
moi truong cling ¢6 anh hudng dén sy gia ting mat do vi khuan. Cu thé, vi khuan 14 c6 mat
d6 quang tang dan tir pH5 dén pH7, trong khi vi khuan MT2 c6 mat do giam dan. Ca hai dong
vi khuan nay dat sinh khdi cao nhat & thoi diém 48 gio nudi cdy. Dua trén két qua giai trinh tu
16S-rRNA va cac dic diém sinh hoa, hai dong vi khuan MT2 va 14 ¢6 su trong ddng cao nhit
véi hai loai Bacillus subtilis va Proteus mirabilis, va duoc xac dinh 1a Bacillus sp. MT2 va
Proteus sp. 14, day 1a hai dong vi khuén tiém ning dé (mg dung vao san xuat ché pham diét
coOn trung trong tuong lai.
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