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TOM TAT

Nghién ctu dwoc thue hién nham phan Iap va sang loc cac chiing loi khuén Bacillus spp. tir nwéc va bun day ao
nudi Artemia. Phwong phap nghién ciru bao gdm thu mau, phan lap, nhan dang, sang loc so bd va danh gia cac dong
Bacillus c6 kha nang sinh enzyme ngoai bao, dinh danh chiing vi khuan va danh gia do an toan trén Artemia. Két qua da
phan lap dwoc 78 chiing vi khudn véi cac déc didm nhan dang twong ddng véi gidng Bacillus theo hé théng phan loai
Bergey (2015) nhu t& bao hinh que, gram am ho&c dwong, phan trng dwong tinh véi catalase va oxidase, tinh di déng
va hinh thanh bao tir. Hau hét cac ching phan 1ap déu cé kha nidng sinh enzyme ngoai bao (protease, amylase va
cellulase) phan gidi cac co chét casein, tinh bot va CMC; chi 4 chling c6 kha nang sinh hai loai enzyme vuot trdi. Trong
do, chiing BC24.4 cho thAy hoat tinh protease va a-amylase cao hon va khac biét cé y nghia (P <0,05) so v&i cac
chiing con lai. K&t qua giai trinh tw 16S rRNA cho thay ching BC24.4 dat mirc twong dbng 99,3% véi loai Bacillus
subtilis va an toan trén Artemia. Vi vay, chiing BC24.4 c6 tiém n&ng nghién clru dé& phat trién probiotic giup thic day
qua trinh phan hady vat chét hiru co dé cai tao mai trwdng ao nudi, dac biét 1a ao nudi Artemia.

Tl khoa: Bacillus, phan lap, enzyme ngoai bao, ao nubi Artemia.

Isolation and Selection of Indigenous Bacillus spp.
Capable of Biodegradation of Organic Compounds from Artemia Ponds

ABSTRACT

This study was conducted to isolate and screen Bacillus spp. as probiotic strains from water and sediment of
Artemia culture systems. The research method includes sample collection, isolation, identification, preliminary
screening and evaluation of Bacillus strains capable of producing extracellular enzymes, bacterial strain identification
and safety assessment on Artemia. A total of 78 strains were isolated and characterized by morphological and
physiological features similar to Bacillus genus by the conventional taxonomic method according to Bergey’s Manual
(2015), which are rod-shaped cells, Gram-positive or negative, positive reactions to catalase and oxidase, motility
and sporulation. Most isolates secreted extracellular enzymes (protease, amylase, and cellulase) capable of
degrading casein, starch, and CMC, but 4 strains exhibited strong secretion of two types of extracellular enzymes by
the spot-inoculated method. Notably, strain BC24.4 showed significantly higher protease and a-amylase activities
(P<0.05) compared to the others. The result of the 16S rRNA gene sequencing showed that BC24.4 shared 99.3%
similarity with Bacillus subtilis and safe on Artemia. Hence, strain BC24.4 is considered as potential for developing
probiotic for enhancing degradation of organic matter in aquaculture systems, especially in Artemia culture ponds.

Keywords: Bacillus, isolation, extracellular enzymes, Artemia culture ponds.

loai giap xac (tom sd, tom thé, tdm hum) va cac
loai ca bién (Sorgeloos & cs., 1998; 2001). So véi

Artemia dudc coi 1a ngudn thiic 4n tudi séng cac loai dong vat phu du khac nhu luan trung
khoéng thé thiéu trong quy trinh san xudt giong (Rotifera), tritng nudc (Cladocera) hay giap xac
cac d61 tugng thuy san c6 gia tri kinh t€ nhu cac  chan chéo (Copepoda) thi Artemia dugc thuong

1. DAT VAN DE
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mai héa rong rai hon nho gia tri dinh dudng cao
va kha nang hinh thanh bao xac (trting nghi).
DPic diém nay mang lai wu thé trong qué trinh
bao quan va st dung (Stappen & cs., 2024).
Trong san xut tring bao xac Artemia tai Péng
bing song Ctu Long (PBSCL), hoat déng bén
phéan htiu co (nhu phén ga, cam gao) hoéc v6 co
(Urea, DAP va NPK) kich thich su phét trién
cia tao va duy tri mat do tao 6n dinh (tao mau
“nudc xanh”), qua d6 cai thién chéat lugng moéi
truong ao nudi va cung cdp ngudn thic an tu
nhién déi dao cho Artemia (Nguyén Thi Ngoc
Anh & cs., 2014; Le & cs., 2018). Tuy nhién, do
dac tinh moi trudsng dé min cao (80-100%o), lam
cac thanh phan dinh dudng hoa tan dang nito
(N) va lan (P) sé& dé bi két tia hoic hap thu vao
trong dat day ao, gy khé khin cho qué trinh
gy mau nuée (Boyd, 2020). Vi vay, viéc bd sung
nhém vi sinh vat ¢6 1gi nham thuc ddy qué trinh
khoang hoéa trong nudc va bun day ao la can
thiét, qua dé goép phan phéng thich dinh dudng
ti bun trd lai méi trudng nudc.

Bacillus 1a nhém vi khuan dude tng dung
phd bién trong cai thién chit lugng nude va dat
ao nudi thuy san. Nhém vi khuén nay cé dic
diém phén bé rong rai trong d4t, kha nang chiu
nhiét cao, phat trién nhanh trong méi trudng
nudi cay 16ng va dé dang hinh thanh bao ti bén
viing chiu nhiét. Bén canh d6, Bacillus tiét ra
cac hop chit khang khuén (bacteriocin, peptide
khang khuén) gitp ting kha ning canh tranh
v6i cac vi khuéin gay bénh, san xuét nhiéu loai
enzyme ngoal bao (amylase, protease,
cellulase,..), gép phan thic ddy qua trinh phan
huy vat chit hiiu co va khoang hoéa trong ao
nudi (Kamilya & Devi, 2022; Soltani & cs.,
2019). Phan 16n cac nghién c@tu phan lap va
danh gia hoat tinh cac dong 1gi khudn Bacillus
thuong tap trung chu yéu trén cac loai thuy san
nuéc ngot va 1¢ min c6 gia tri kinh t&€ nhu ca
tra, ca r6 phi va tom thé chan tring (Jame &
cs., 2021). Do d6, nghién ctu vé phan lap cac
dong Bacillus spp. ban dia tif ao nudi Artemia c6
kha n#ng chiu man va phan huy vat chat hiiu co
manh 12 can thiét va cung c4p hudng phat trién
probiotic tiém nang trong cai thién méi truong
nudi Artemia tai khu viuc DPBSCL.

2. PHUONG PHAP NGHIEN CUU
2.1. Dia diém thu mau

Mudi chin ao nuéi Artemia 6 khu vic Vinh
Chau, Séc Trang dudc chon dé tién hanh thu
mau nuéc va bun day. Theo d6, mau nuée va
mau bun sé dude thu tai 3 vi tri khac nhau (dau,
gitia, cu6i) trong mot ao nudi. MAu nuée dugc
thu bing 6ng falcon kht tring véi dung tich
50ml. Trong khi miu bun day ao (khoang 100g)
duge thu bang bo dung cu éng PVC theo mo ta
béi Somsiri & cs. (2006). T4t ca cac mau sé ky
hiéu thong tin ao nudi va bao quan 6 4°C, sau d6
van chuyén vé phong thi nghiém dé phan lap.

2.2. Phan lap va diac diém nhan dang

MAu sau khi van chuyén vé phong thi
nghiém dudc tién hanh déng nhat va pha lodang
v6i nuéc mudi tiet trung (3% NaCl) dé dat cac
néng d6 pha loang khac nhau (10'-10*) va tién
hanh phan lap theo cac budc duge moé ta béi
Pham Thi Tuyét Ngan & cs. (2021) v6i mot vai
thay d6i. Cu thé 1a cdc méu pha lodng duge xt
1y nhiét & 80°C trong bé diéu nhiét khoang 20
phit nhim loai bd t& bao sinh dudng (Song &
cs., 2011), k& ti€p trai déu 100ul miu trén moi
truong thach Tryptone Soya Agar (TSA,
Himedia, An Do) b6 sung 3% NaCl va u 6 30°C
trong 24 gio. Cac khuén lac don véi cac dic diém
hinh thai, mau sic khac nhau duge chon va cdy
ria nhiéu lan trén dia thach TSA dén khi dat
duge khuédn lac don dbéng nhat. Sau d6, cac
chting phan lap dugc nubi ting sinh trong méi
truong Tryptone Soya Broth (T'SB, Himedia, An
Do) 6 30°C va dudge bao quan Am siu 6 -80°C véi
20% glycerol cho cac thi nghiém danh gia sau.
Céac dic diém vé hinh thai khuén lac va sinh
héa cta cac chuing phan 1ap dugc xac dinh dua
theo cAm nang ctia Cowan and Steel (Barrow &
Feltham, 1993) va so sanh véi cac dic diém
nhan dang thudc giong Bacillus theo hé thong
phéan loai Bergey (Logan & Vos, 2015).

2.3. Sang loc sa@ b cac dong Bacillus ¢6 kha
nang sinh enzyme ngoai bao

Kha ning sinh enzyme ngoai bao cua vi
khudn Bacillus dugc danh giad bing phuong
phap cdy chdm diém trén méi trudng Luria
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Bertani (LB, gbm peptone 10 g/l, yeast extract
5 g/l va NaCl 10 g/l) bé sung 1,5% agar c6 bd
sung tiung loai c¢d chat 1% casein, 1% starch va
0,5% Na-CMC tuong ting dé khao sat kha ning
sinh enzyme protease, amylase va cellulase. Sau
d6, tién hanh u dia é 37°C trong 48 gid va quan
sat vong thiy phan xung quanh khuén lac (D6
Thi Thanh Dung & cs., 2017). Nham thé hién
vong phan giai trén dia thach, dung dich Lugol
va dung dich TCA 25% dudc st dung dé nhudém
mbi trudng b6 sung co chit Starch va Casein. Déi
v6i vong phan gidi CMC, nhuém dia méi trucng
v6i dung dich Congo Red 0,1% trong 15 phut va
rtia lai bang 1M NaCl. Nhiing dong c6 kha ning
sinh enzyme ngoai bao sé& xuit hién vong phan
giai xung quanh khuén lac. Kha nang phén giai
dugc xép loai dua vao duong kinh vong phan giai
nhu: (-, yéu) < 10mm; (++, trung binh) 10-19mm
va (+++, manh) > 20mm (Samson & cs., 2020).
Két qua sang loc dudc danh gia 3 1an lap lai &
cing diéu kién thi nghiém.

2.4. Panh gia hoat tinh enzyme ngoai bao
cua cac chung phan lap

Cac chiing sau khi sang loc s6 bo c6 it nhat
hai loai enzyme dat vong phan giai > 10mm sé
duge chon dé tiép tuc danh gid. Cu thé, cac
chung vi khuén chon loc duge nudi trong moi
truong Minimal Broth (MB, gém Na,HPO,
6 g/l, KH,PO, 3 g/l, NaCl 0,5 g/I, NH,Cl 1 g/l)
b6 sung lan lugt 1% casein/starch/ Na-CMC
(Fernandes & cs., 2019). Sau 48 gid nudi cay
trén may lic 6 30°C véi téc do 150 vong/phiit,
huyén phu dugec ly tdm & 10.000 vong/phut
trong 10 phit ¢ 4°C nham loai bd t& bao vi
khuén. Phan dich néi phia trén dudc st dung
dé xac dinh hoat tinh cta cac enzyme protease,
a-amylase va cellulase. Mdi chting dugc danh
gia 3 1an lip lai 6 cung diéu kién thi nghiém.

2.4.1. Hoat tinh protease

Hoat tinh protease dugc xac dinh theo
phuong phap ctia Huynh & cs. (2018) v6i mot s6
diéu chinh nhu sau: 100ul dich enzyme dugc u
v6i 100p]l dung dich casein 1% (hoa tan trong
dém Tris-HCI, pH 7,0) trong 10 phuat 6 37°C.
Sau d6, thém 500ul dung dich trichloroacetic
acid (TCA) 5% vao hén hgp dé ding phan tng.
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Sau 20 phit, tién hanh ly tAm hén hop & toc do
3.000 vong/phit trong 10 phut 6 4°C va thu
phan dich néi dé xac dinh hoat tinh theo phuong
phap Lowry (Lowry & cs., 1951). Mot don vi (U)
hoat tinh protease dudc dinh nghia 1a lugng
enzyme gidi phéng lpg tyrosine/ml/phit trong
diéu kién thi nghiém chuén.

2.4.2. Hoat tinh a-amylase

Hoat tinh a-amylase dugc xac dinh bing
phuong phap starch-iodine theo Abd-Elhalem &
cs. (2015) v6i mot s6 didu chinh. Cu thé, 1ml
dich enzyme dudc 0 v6i 1ml dung dich soluble
starch 1% (hoa tan trong dém phosphate 0,1M,
pH 7,0) 6 60°C trong 30 phit. Phan tng dudc
diing bang cach thém 1ml HC1 1M, k& tiép thém
1ml dung dich iodine (5mM I, va 5mM KI) dé
tao phtic mau. Dd hap thu duge do & bude séng
620 nm bang mAy so mau quang phd UV-1900i
(Shimadzu, Nhat Ban). Mot don vi (U) hoat tinh
a-amylase dugc dinh nghia 14 lugng enzyme
thuy phan 1mg tinh bot trong mot phut dudi
diéu kién thi nghiém chuén.

2.4.3. Hoat tinh cellulase

Hoat tinh cellulase dugc xac dinh theo
phuong phap ctia Ghose (1987) v6i mot s6 diéu
chinh. Phan tng bao gém 0,5ml dung dich
carboxymethyl cellulose (CMC) 1% (hoa tan
trong dém citrate 0,06M, pH 5) va 0,5ml dich
enzyme, dugc 1 ¢ 50°C trong 30 phiut. Sau do,
1,5ml dung dich thuéc thi dinitrosalicylic acid
(DNS) (Miller, 1959) dudc b6 sung va hdn hgp
duge dun néng ¢ 100°C trong 10 phut. Do hap
thu dugc do & buéc song 540nm bang may so
mau quang phé UV-1900i (Shimadzu, Nhat
Ban). Mot don vi (U) hoat tinh cellulase dugc
dinh nghia la lugng enzyme giai phéng 1 umol-
Glucose/ml/phtt trong diéu kién thi nghiém.

2.5. Dinh danh chiing vi khuin

Ching tiém nang thé hién hoat tinh
enzyme vugt troi nhat sé dude giii dén Cong ty
TNHH Dich vu va Thuong mai Nam Khoa dé
tién hanh ly trich va gidi trinh tu gen 16S rRNA
bing phucng phap giai trinh tu Sanger. Két qua
giai trinh tu dudc so sanh bing céng cu BLAST
search trén ngan hang gen ctia NCBI dé dinh
danh chinh x4c loai vi khuéin. Cac doan trinh tu
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tuong déng cao dude st dung dé xay dung ciy
pha hé bang phin mém Mega (phién ban 11)
theo phudng phap Neighbor Joining va d6 tin
cay cta cac mdéi quan hé pha hé dudc tinh toan
bang ky thuat “bootstrap” véi 1.000 1an lip lai.

2.6. Panh gia do an toan cua chung phan
lap trén Artemia

Thi nghiém dugc bo tri dua theo Shinde &
cs. (2022) v6i mot vai thay déi nhu sau: can
khoang 200 mg triing Artemia va ap trong 500ml
nudc man 20%0 da duge xu ly tiét trung, trong
qua trinh 4p duy tri suc khi va chidu sang lién
tuc & nhiét d6 phong (29 + 1°C) cho dén khi au
trung Artemia dat giai doan Instar I. Sau d6, 20
cé thé #u triang sé dudc bd tri vao cac ong falcon
chtta 35ml nudc méan 20%o tiét trung va dat trén
may lic (100 vong/phit) ¢ nhiét d6 phong
(29 + 1°C). Pé danh gia tinh an toan, bom 100ul
huyén phu t& bao ctia chung phan lap & gia tri
0Dy, = 0,5 vao cac 6ng falcon (tuong ting v6i mat
d6 1,8 x 10° CFU/ml va 100ul nuéc mudi tiét
trang dude st dung vao nhém déi ching. Mat do
Bacillus ban dau duge kiém tra lai bang phuong
phap cdy trai trén moi trucng TSA (Pham Thi
Tuyét Ngan & cs., 2021). Ty 1é séng Artemia
dugc xac dinh trong 5 ngay thi nghiém va méi
nhém nghiém thtc duge lip lai 5 1an. Chung vi
khudn phan lap khong giy chét Artemia trong
thoi gian thi nghiém duge xem 12 an toan.

2.7. Xt 1y s6 liéu

S6 liéu thu thap dudce tinh toan gia tri trung
binh, d6 léch chudn bang phin mém Microsoft
Excel va so sanh sy khac biét gitia cac nghiém
thic theo phudng phap phin tich ANOVA mot
nhan t6 v6i phép thit Tukey bang phan mém
thong ké SPSS 21.0 6 mtc y nghia (P <0,05).

3. KET QUA VA THAO LUAN
3.1. Phan lap va cac dic diém nhan dang

Téng cong 78 ching vi khuén phan lap tir 19
mau nudc va bun day ao nudi Artemia c6 kha
nang chiu nhiét (80°C) va phat trién t6t trén méi
truong TSA (3% NaCl). Theo d6, hinh thai khuén
lac ctia cac chiung phan lap c6 dang hinh tron

(chiém 73%) ho#c bat dinh hinh (27%), véi ria
khuén lac déu (62%) hosc gon sbéng - rang cua
(38%) va do néi & dang mo (42%) hoic 1ai (58%).
Khuén lac ¢6 mau tring nga - tring duc (46%)
ho#ic vang nhat (54%) véi kich thude khuén lac
dao dong tit 2-4mm (Bang 1 va Hinh 1).

Phan 16n t& bao c6 dang hinh que (chiém
79,5%), trong khi s6 t& bao con lai c6 dang hinh
cau don hoic cau dang chubi (20,5%). Hon niia,
hau hét cac ching phan lap thudc nhém t& bao
Gram duong (74,4%) va thé hién phan tng duong
tinh d6i v6i catalase, oxidase, déng thdi c6 kha
nang di dong va sinh bao ti (Bang 1). Dang chu y,
giong Bacillus dugc biét dén 14 nhém vi sinh vat c6
kha n#ng hinh thanh bao ti trong diéu kién bat
loi, gitip nhém sinh vat nay ton tai duge ca trong
moi trudng hiéu khi va yém khi. Do d6, Bacillus
dugc tim thiy é nhiéu diéu kién méi trudng khac
nhau nhu trong nuéc, dat, bun, phan hitu co, cling
nhu trong cac méi trudng khic nghiét c6 do mén,
nhiét d6 hodc pH cao va ca trong hé tiéu héa cua
vat nudi thiy san (Soltani & cs., 2019). Trong
nghién ctu cia Pham Thi Tuyét Ngian & cs.
(2021) da phan lap dugc 88 chung Bacillus spp. tit
mau bun day ao nudi tdm quang canh. Cac chiing
nay thé hién su da dang vé dic diém hinh thai
khudn lac trén méi trudng Nutrient Agar, véi
dang hinh tron nhd hoidc tron 16n, bia déu hoéc
rang cua, kich thuéc dao dong tu 0,3-3,1mm va
mau sic thay d6i tit tring duc dén tring trong. Vé
déc diém t€ bao, phan 16n vi khudn c6 dang hinh
que ngin, thudc nhém Gram duong (53%) hodc
Gram am (47%), c6 kha ning di dong, sinh bao ti
va duong tinh véi phan ting catalase va oxidase.
Nghién ctu khac caa D6 Thi Thanh Dung & cs.
(2017) da phan lap va nhan dién duge 83 chung ti
mau dat, nuéc va tom trén moéi truong LB, Cac
chiing nay c6 dic diém nhan dang khuén lac cha
yéu la dang tron, bia rang cua, mau vang xam.
Trong d6, 54 ching thé hién cac dic tinh dién
hinh ctia Bacillus, bao gbm hinh thai truc khuén,
Gram duong, phan ing duong tinh véi catalase va
oxidase, c6 kha niang sinh ndi bao ti va di dong.
Nhin chung, cac ching phan 14p trong nghién ctiu
hién tai c6 su tuong déng véi két qua nhan dang
ti cac nghién ctu trude va phi hop véi dic diém
hinh thai, sinh héa cta gidng Bacillus dudc md ta
trong hé thong phan loai ctia Bergey (Logan &
Vos, 2015).
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Bang 1. Pic diém hinh thai khuén lac
va dic di€m sinh héa ctia cac ching phan lap

Déc diém Sé lwong chang (n = 78) Ty 1é (%)
A. Hinh thai khuan lac
Hinh dang Tron 57 73%
Bét dinh hinh 21 27%
Ria DPéu 48 62%
Gon song/rang cwa 30 38%
D6 nbi Mo 33 42%
Lai 45 58%
Mau sic Trang nga - trdng duc 36 46%
Vang nhat 42 54%
BPuwdng kinh 2-4mm 78 100%
B. Bac diém sinh ly - sinh héa
Hinh dang té bao Que 62 79,5%
Céu 16 20,5%
Gram Dwong (+) 58 74,4%
Am () 20 25,6%
Catalase Duwong (+) 78 100%
Oxidase Dwong (+) 78 100%
Di déng Duwong (+) 78 100%
Bao t&r Duwong (+) 78 100%

A B

Ghi chi: (A) Dang bat dinh hinh, ria déu, mé néi, mau tréng duc; (B) Dang tron, ria gon séng, mé néi, mau tring

nga; (C) Dang tron, ria gon séng, mé noi, mau vang.

Hinh 1. Hinh dang khuin lac Bacillus spp. trén méi truong TSA

3.2. Kha nang sinh enzyme ngoai bao cua
cac chung phan lap

Két qua vong phan gidi cac loai co chat clia
15 chtng chon loc dudc trinh bay 6 bang 2. Hau
hét cac chung phan lap c6 kha ning tiét ra it
nh4dt mot loai enzyme ngoai bao (protease,
a-amylase hodc cellulase) khi nudi cdy trén céc
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mbi trudng bé sung riéng biét tiing loai co chat
Casein, Starch va CMC. Tuy nhién, chi 15/78
chtng thé hién kha nang sinh it nhit mot loai
enzyme 6 mtc trung binh (11-19mm) va khong
ghi nhan dudc bat ky chiing nio ¢6é mtic d6 phan
giai manh (= 20mm) cac nguén co chat (Hinh 2).
Vi khuéin Bacillus spp. déng vai trd quan trong
trong qua trinh lam sach méi trudng ao nudi
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thiy san, gép phan duy tri én dinh chit lugng
nudc dua vao déc tinh sinh enzyme ngoai bao
manh gitp phan giai nhiéu loai cd chat c6 ngudn
goc ti thuc vat va dong vat, bao gbm protein,
tinh bot, cellulose va hydrocarbon (Soltani & cs.,
2019). Khi d6, qua trinh khoang héa trong ao
nudi dién ra nho hoat ddng cua cic enzyme
ngoai bao nhu protease, amylase va cellulase,
phan gidi cac dai phan ti thanh nhiing phan ti
nhé hon va dé hoa tan (Ramu & cs., 2017).
Trong nghién ctu ciia P4 Thi Thanh Dung & cs.
(2017), tu 54 chung Bacillus spp. dugc khéo sat,
c6 7 chung thé hién kha ning sinh enzyme
amylase thong qua dudng kinh phén gidi co chat
tinh bot tit 6,33-15mm, trong khi 30/54 chung c6
kha ning phan giai cellulose véi duong kinh
vong thuy phan tit 6,5-16,33mm va 23 chung
cho thay kha ning sinh enzyme protease vdéi
vong thuy phan ti 6,33-13mm. Tuong ty, nghién
ctiu cua Fernandes & cs. (2019) da chon loc duge
6 chung Bacillus (SK07, SK27, ABSK55,
FSK444, TSK17, TSK71) dua trén kha ning sinh
it nhat hai loali enzyme ngoai bao (protease,
amylase, cellulase va lipase) véi duong kinh vong
phén giai 16n hon 10mm béng phuong phap cay
chdm diém. Trong khi d6, nghién ctiu ctia Pham
Thi Tuyét Ngan & cs. (2021) da danh gii so bo va
chon loc dudc 5/88 chung (CM3.1, TV3.1, BT1.2,
CM2.2 va TV1.2) c6 kha néng ddéng thdi tiét ra ca
ba enzyme ngoai bao protease, amylase va
cellulase. Pang chu y, bén ching Bacillus spp.
(BC12.1, BC12.7, BC24.1 va B(C24.4) trong
nghién ctu hién tai thé hién déng thoi hai hoat
tinh enzyme ngoai bao véi duong kinh vong phan
gidi 16n 10mm. Do d6, cac chung nay dudc lua
chon dé tiép tuc danh gia hoat tinh enzyme trong
diéu kién in vitro.

3.3. Hoat tinh enzyme ngoai bao cua cac
chung chon loc

Hoat tinh enzyme protease gitia cac chung
chon loc khac biét c6 ¥ nghia thong ké (P <0,05),
trong d6 chung BC24.4 dat gia tri cao nhat véi
trung binh 180,3 + 13,4 U/ml, tiép theo 1& ching
BC12.7 v6i hoat tinh trung binh 140,4 + 15,2 U/ml
va thap nhit 1la hai chung BC12.1 va
BC24.1 tuong tng v6i hoat tinh trung binh
53,8 + 11,1 U/ml va 72,7 + 8,6 U/ml (Hinh 3A).

D61 véi enzyme phan giai tinh bot, hoat tinh
amylase tiét ra bdi chung BC24.4 dat trung
binh 70,6 + 4,5 U/ml, cao hon va khac biét c6 y
nghia théng ké (P <0,05) so hoat tinh enzyme
cua ba chung BC12.1, BC12.7 va BC24.1 tiét ra
véi trung binh 14n lugt 14 51,3 + 7,1; 57 + 5,2 va
39,3 £ 3,2 U/ml (Hinh 3B). Tuy nhién, hoat tinh
cellulase khac biét khéng c6 y nghia thong ké
(P >0,05) gitia cac chung phan lap, véi mic dao
dong 11,7-21 U/ml (Hinh 3C). Két qua tuong
dong véi nghién ctiu cia Pham Thi Tuyét Ngan
& cs. (2021) khi danh gia hoat tinh enzyme
ngoai bao cia nam chung Bacillus (CM3.1,
TV3.1, BT1.2, CM2.2, TV1.2), cho th4y thi hoat
tinh a-amylase cao nhat 6 chiung CM3.1 va
TV3.1 (khoang 153,7 U/ml) va thap nhat &
chiing TV1.2 (18,3 Ul/ml), hoat tinh protease
cao nhat 6 ching CM3.1 (140,9 Ul/ml) va thap
nhat 1a chung TV1.2 (129,7 Ul/ml). Dic biét,
chtng TV3.1 thé hién hoat tinh cellulase vugt
troi nhat (943,4 Ul/ml). Su khac biét trén c6 thé
do su khac biét vé thanh phan dinh dudng trong
moi truong, diéu kién nudi cidy (pH, nhiét d9,
ham lugng oxy), cing nhu dic diém caa vi
khuén (giai doan phat trién, tinh th&m cuaa
mang t& bao va qua trinh phan chia t& bao)
(Gale, 1943). Viéc ting dung enzyme c6 ¥ nghia
quan trong déi v6i phéat trién bén viing trong
nudi trong thuy san, khong chi nang cao hiéu
qua tiéu héa va hap thu dinh dudng ctua vat
nudi, ma con thic ddy qua trinh phan giai cac
hop chat cao phan tit gdy 6 nhiém mdi trudng ao
nubi (Soltani & cs., 2019). Trong d6, protease la
nhém enzyme xtc tdc qua trinh thuy phan lién
trong phan ti protein
hodc chudi

két peptide bén
(endopeptidase) protein
(exopeptidase). Amylase déng vai trd phan giai
tinh bot (starch) - loai polysaccharide chinh
trong thuc vat, trong khi cellulase xtuc tac thuy
phan céc lién két B-1,4 glycosidic trong cellulose,
giai phéng glucose dang dudng don (Liang & cs.,
2022). Qua d6 cho thay hoat tinh enzyme c6 su
khac biét dang ké gitia cac chung vi khudn nén
viéc chon loc dong vi khudn c6é kha niang tiét
ddng thoi nhiéu loai enzyme, tiéu biéu 1a ching
BC24.4 dugc xem 14 ting vién tiém ning dé phat
trién probiotic ting dung trong quan ly va nang
cao chat lugng moi trudng nudc ao nudi.
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Bang 2. Vong phan giai (mm) cac loai co chat ctia 15 chiing chon loc

Protease Amylase Cellulase

Chiing Vong phan giai Mire d6 Vong phan giai Mirc d6 veng phan gidi 1o oo

(mm, n=3) j (mm, n=3) j (mm, n=23) i
BC3.2 6,8+04 - 1,56+0,7 - 12,5+0,7 ++
BC3.4 0,5+0,7 - 6,8+0,4 - 11,8+0,4 ++
BC4.2 78104 - 6,8+0,4 - 14,5+ 0,7 ++
BC5.9 48+0,4 - 6,8+0,4 - 16,5+0,7 ++
BC6.4 10,5+0,7 ++ 0,5+0,7 - 0,5+0,7 -
BC8.9 28+04 - 1,56+0,7 - 15,5+ 0,7 ++
BC12.1 9,5+0,7 - 11,8 +1,1 ++ 11,5107 ++
BC12.7 8,8+04 - 11,3+1,1 ++ 14,8 £1,1 ++
BC14.1 12,5+0,7 ++ 2,3+04 - 0,5+£0,7 -
BC18.5 13,5+0,7 ++ 2,8+04 - 45+0,7 -
BC18.8 10,8 £ 0,4 ++ 0,5+0,7 - 1,5+0,7 -
BC2.3 11,5+0,7 ++ 0,5+0,7 - 1,8+0,4 -
BC22.1 12,5+0,7 ++ 3,8+04 - 55+0,7 -
BC24.1 10,5+0,7 ++ 6,5+0,7 - 10,5+0,7 ++
BC24.4 15,5+0,7 ++ 6,8+1,1 - 14,5+ 0,7 ++

Ghi chi: (-): Yéu; (++): Trung binh va (+++): Manh.

A B Cc

Hinh 2. Vong phan giai Casein (A), Starch (B) va CMC (C) béi cac chiung Bacillus spp.
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Hinh 3. Hoat tinh enzyme protease (A), a-amylase (B)
va cellulase (C) ciia cac chung chon loc
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Bacillus subtilis PN1 (ONB60763.1)
2| Bacillus subtilis BSFT-28 (MN845443.1)
93 Bacillus subtilis 50-3 (EU365432.1)
[1'W BCc244
95 | Bacillus subtilis CHR2P1B1-M (KJ567106.2)
gg | Baclllus pumflus S26B3 (PQ437351.1)
_I Bacillus pumilus BS (KJ870189.1)

100

Bacillus cereus Cr21 (MWS530458.1)
| Bacillus cereus 2 (MW281811.1)

Bacillus cereus KUBOTABS (MK855405.1)
1001 Rhodobacter capsulatus XJ-1 {HM370064.1)

95 |

L Rhodobacter capsufatus DSM 152 (MW237713.1)

100 | Pseudomonas aeruginosa ADY20 (MW831772.1)

_

0.10

| pseudomonas aeruginosa PAOT (DQT77T7865.1)

Hinh 4. Cay pha hé tit trinh tw gen 16S rRNA ctuia ching phén lap véi cac loai Bacillus khac

100 4

g5 4

80 -

85 A

Ti l& song (%)
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-3=-BC24.4

—o— Bdi chirng b

0 T

Ngay

Hinh 5. Ty 1& s6ng cua Artemia trong danh gia tinh an toan ctia chung BC24.4

3.4. Dinh danh loai vi khuin bing ky thuat
giai trinh ty 16s RNA

Két qua hinh 4 cho thay cac chudi trinh tu
nucleotide ctia chiing BC24.4 dat mtic tuong
dong (99,3%) gAn nhat v6i cac mAu phan lap
thuoc loai Bacillus subtilis da dugc cong b6 trén
Ngan hang gen NCBI. Hon niia, dua trén két
qua phan tich pha hé, chung BC24.4 ndm cung
nhanh véi cac loai Bacillus subtilis da dudc cong
bé truée do.

3.5. Panh gia d§ an toan trén Artemia

Mot trong nhiing tiéu chi dé chon loc
probiotic trong nudi trong thiy san la khong gay
hai d&n méi truong va vat nudi (Pérez-Sanchez
& cs., 2013), do d6 danh gia dd an toan cua
chung phan 1ap trén Artemia trong thi nghiém
in vivo 1a can thiét. Két qua sau 5 ngay thi
nghiém, ty 1& séng ctia Artemia 6 nghiém thitc

do6i chiing (86 + 4,2%) thap hon va khéc biét
dang ké (P <0,05) so v6i nghiém thtc b6 sung
ching BC24.4 (92 = 2,7%). Nhu vay, chung
BC24.4 trong nghién ctu hién tai khong giy
hién tugng chét ¢ Artemia, dong thoi con gop
phin nang cao ty 1¢é séng ctua d6i tugng thi
nghiém. Két qua nay tuong dong véi nghién ctiu
cia Elmnasser & cs. (2024), sau chung S1, S2,
S3, S4, S5, va S6 thude dong Bacillus subtilis va
Bacillus cereus dugc phan lap tu rudt ca trap
dau vang Sparus aurata khong gay cac dau hiéu
hoéc triéu chiing gy bénh trén Artemia, ma con
cai thién ty 1& séng cua ddi tugng nudi (> 90%)
khi cam nhiém vé6i vi khuén gay bénh Vibrio
alginolyticus. Cac nghién ctu trudc diy da
chiing minh dong Bacillus phan lap tu céac
nguén khac nhau khéng chi mang cac déc tinh
probiotic ma con an toan ddi véi d6i tugng nudi
c6 gia tri kinh té nhu tom thé chan tring
Litopenaeus vannamei (Pham Thi Tuyét Ngan
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& cs.,, 2021), tom sa Penaeus monodon
(Vaseeharan & Ramasamy, 2003) va ca r6 phi
Oreochromis niloticus (Aly & cs., 2008). Diéu
nay biéu thi tinh an toan cta dong vi khuén
Bacillus d6i v6i doi song cua thuy sinh vat va
tiém ning phat trién probiotic tng dung trong
xt Iy méi truong ao nudi thiy san

4. KET LUAN

Téng cong 78 ching dude phan lap tir mau
nudc va bun day ao nudi Artemia véi cac dac
diém nhan dang tuong dong véi gidng Bacillus.
Trong d6, 15 ching c6 kha nang sinh it nhat
mot loai enzyme ngoai bao (protease, amylase
ho#c cellulase) 6 mtc trung binh véi vong phan
giai 16n hon 10 mm va chi 4/15 chung (BC12.1,
BC12.7, BC24.1 va BC24.4) s hitu hai loai
enzyme vugdt troi. Hoat tinh enzyme phéan gii
protein va tinh bot ctia chung BC24.4 dat cao
nhdt va khéac biét khong dang ké vé enzyme
phan giai cellulose gifia cac chung. Két qua giai
trinh tu cho thay chiung BC24.4 dat miic tuong
doéng cao nhat véi loai Bacillus subtilis. Ty 1é
sdng clia Artemia cai thién sau khi cAm nhiém
ching BC24.4, cho thdy mtc d0 an toan cua
chung vi khuén.
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