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THONG TIN BAI BAO TOM TAT
Qua trinh xa Iy: Nghién ciru duoc thyuc hién nham muyc dich khao sat kha ning sinh
Ngay nhdn bai: 04/11/2024 enzyme ngoai bao gdbm protease, amylase, lipase va cellulase cua
Ngay nhan ban chinh siza: 14/12/2024 cac chiing vi khuan Bacillus spp. duoc phan 1ap tir 04 mau nudc thu
Ngay nhdn dang: 24/12/2024 dugc tai pha Tam Giang, Thira Thién Hué. Thong qua sang loc dac
Ngay xuat ban: 20/10/2025 diém hinh thai khuan lac va mot sb chi tiéu sinh hoa, 25/52 ching
] vi khuan d phan lap dugc xac dinh so bd thudc chi Bacillus dé tién
Tir khoa: hanh d4nh gi4 kha ning sinh enzyme ngoai bao cua ching. Két qua
E\gglu?j:s sang loc da tuyén chon duoc bon chiing vi khuan Bacillus spp. bao
collutace gom BS03.05, BS03.07, BS04.01 va BS04.05 c6 kha nang san sinh
Lipase tat ca cac enzyme khao sat thdng qua hoat tinh phan giai cc co chét
Protease la gelatin, tinh bot, CMC va dau olive (nhil hoa trong dém PBS).

Két qua ghi nhan chung BS01.05 ¢ kha ning sinh enzyme protease
va lipase manh nhat véi duong kinh vong phan giai co chat 14 20,00
mm cho ca hai loai enzyme; trong khi d6, hoat tinh amylase va
cellulase duoc ghi nhan cao nhit & chung BS03.05 vai duong kinh
vong phan giai co chit do duoc lan luot 12 8,33 mm va 19,00 mm.

1. GIOI THIEU

Pha Tam Giang thugc tinh Thira Thién Hué c6 tiém nang phat trién nganh nudi trong thuy san. Theo thong
ké vao nam 2024, hién dang c6 khoang 300.000 cu déan sinh sdng & 41 x4 sinh séng xung quanh ven pha Tam
Giang (Hanh, nd). Doi sdng cua cac ho dan gan lién véi khai théc truc tiép hoic gian tiép ngudn tai nguyén trong
dam phé va ven phé dan dén luong réac thai dang ngay mot ting 1én, trong d6 c6 nhitng hop chét hitu co phirc
tap khé phan hﬁy duoc thai ra trong sinh hoat hang ngay cta ngudi dan hoic do sy gia ting hoat dong nudi tom
ven bo va nudi ca 1ong. Su phét trién nuoi trong thiy san mang lai kinh té cho ngudi dan khu vye dam phé Thira
Thién Hué nhung néu khong quan ly theo quy hoach, khong c6 cac hinh thirc nudi phu hop va cac giai phap xu
ly s& gay 0 nhiém. C6 thé thiy, dudi sy phét trién nhanh chéng ciia nganh nay da dan dén tinh trang 6 nhiém
nguon nudc boi lugng thire an thity san dugc bd sung vao nudc ciing nhur cac chat thai sinh hoat ciia ngudi dan
khu vyc nay (Hanh, nd).

Bacillus spp. 1a tryc khuan phan bd rong rai trong dat, ao, hd, sdng, sudi va nudc bién. Chlng c6 kha ning
hinh thanh noi bao tir, di chuyén bang tién mao, Gram dwong, catalase duong tinh va c6 kha ning sinh enzyme
ngoai bao cao do sir dung dugce da dang ngudn co chat dé tang sinh khéi va phat trién (Hatmanti, 2000). Kha
ning sinh enzyme ngoai bao cua cac ching vi khuan phan b trong ty nhién c6 y nghia 16n trong xir ly hiéu qua
chat thai trong nudc, dic biét 1a cac hop chat hiru co du thira tir nganh nudi trong thity san. Enzyme protease,
amylase, cellulase va lipase duoc san sinh bai Bacillus spp. ¢6 kha nang phan giai cac phan tu hiru co phuc tap
gom protein, tinh bot, cellulose va lipid thanh cac don phén. Céc enzyme nay dugc ing dung dé lam ché pham
sinh hoc, céc chat tay rira, vt ligu sinh hoc va cc chét xic tc sinh hoc trong mot s6 quy trinh khac nhau ¢ quy
m6 cong nghiép. Bacillus spp. o tiém ning 16n duogc sir dung dé loai bo cac chat & nhiém, cai thién chét luong
nuéce, cung cap mot ngudn nude sach va bao vé moi trudng la mot giai phap an toan dbi voi con ngudi va hé
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sinh thai (GirkoK, 2019).

Nghién ctru nay tap trung khao sat tiém nang san sinh enzyme ngoai bao cua cac chung Bacillus spp. dugc
phan 1ap tai pha Tam Giang dé tim kiém giai phép trong xur I 6 nhlem moi truong nudc bang tac nhan sinh hoc
an toan va bén viing. Tir d6, ¢ thé dong g0p vao viéc hiéu rd hon vé sy phan bd va tiém ning tng dung cua cac
chung Bacillus spp. trong khu vuc thu mau Pha Tam Giang ciing nhu co hoi 4p dung nhitng giai phap tuong tu
cho céc khu vuc khac.

2. PHUONG PHAP

2.1. Phuong phdp thu mau

Mau nu6ce duoc thu tai 4 diém ¢ pha Tam Giang, tinh Thira Thién Hué, Viét Nam (Hinh 1) va bao quan theo
TCVN 6663-6:2018 cua Tong cuc mdi truong, Bo Tai nguyén va moi truong. Sir dung chai thﬁy tinh Duran 500
ml v6 trung d€ thu mau nudc gitra dong cach tang mat 20 - 30 cm. Chai Duran dugce dé trong mot khoang ho
khong khi, day kin nap va bao quan ¢ nhiét do 0 - 5°C trudce khi dua vé phong thi nghiém trong vong 24 gio.
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Hinh 1. So dd thu mau.

2.2. Phuong phdp phan Idp vi khuan Bacillus spp.

9 ml miu duoc cho vao 6ng nghiém thiy tinh da duoc hap tiét trang, gia nhiét trong may gia nhiét Wish Bath
& nhiét d6 80 °C trong 15 phit dé loai bo hoan toan cAc té bao sinh dudng trudc khi pha loang méu & cac nong
do6 tir 107 dén 107 bang dung dich nuéc cit vo tring. Sau do, hat 100 ul dich pha lodng ¢ tat ca cac nong do trai
deu trén dia Petri chita san moi truong thach Luria Bertani Agar (LBA) (Miller, An D9§). Dia Petri dugc u ¢ ti
am 30 °C trong 24 - 48 gio. Céc khuan lac riéng 1é duoc tlep tuc lam thuan trén mai truong LBA va bao quan
vé6i dung dich Glycerol 20% & -20 °C cho céc nghién cuau tiép theo.

2.3. Phuong phdp nghién ciru ddc diém sinh hoc cua cac ching phan ldgp

Céc khuan lac phan lap dugc xac dinh so bd hinh théi theo khoa phan loai cua Bergey (Breed & Smith, 1957)
thdng qua quan sat, ghi nhan va mo ta cac dac diém hinh thai khuan lac. Cac chung vi khuan sau 12 - 18 gio
nudi cay duoc nhudém Gram theo phuong phap Hucker cai tién véi thubc nhuom Gelatin violet va Safranin dé
xac dinh kha nang bat mau cua vi khuan. Trong d6, vi khudn Gram duong (+) s& bat mau tim va vi khuan Gram
am (-) sé& bat mau hong (Giang et al., 2017). Khuén lac sau 7 ngay nudi ¢ 30°C duoc cho Ién lam kinh ¢ sén
mot giot nudc cét vo trung dan déu va nhuém bao tir theo phuong phap Ogietska (Phuong & Ha, 2014). Két qua
cho thay vi khuan c6 kha ning sinh ndi bao tir khi dudi kinh hién vi bao tir bit mau do cua dung dich Fuchsin
Ziehl va té bao chat bit mau xanh cua dung dich xanh methylen Loeffler. Thir nghiém sinh enzyme oxidase
dugc thyuc hién bang cach cho khuan lac 1én dia gidy c6 tam N-dimethyl-paraphenylenediamine, khi cé su xuét
hién ctia enzyme oxidase dia giay s& chuyén mau xanh. Vi khuan hiéu khi hay ky khi dugc xac dinh bang kha
nang sinh enzyme catalase sau khi quan sat cé hién tugng sui bot khi do O, duoc tao ra khi cho dung dich H,0,
vao khuan lac trén tiéu ban (Ngan et al., 2021).

2.4. Phuwong phdp khao sat kha nang sinh enzyme ngoai bao cua Bacillus spp.

Kha ning sinh enzyme ngoai bao cua vi sinh vat duoc x4c dinh thong qua phuong phap khuéch tan dia thach.
Céc chung vi khuan Bacillus spp. nudi trong méi truong LB 16ng bé sung 4 loai co chdt CMC, tinh bot, gelatin
va dau olive lan Iuot vao 4 binh, nudi lic 200 vong/phit ¢ 30°C trong 24 gio. Dich nudi duoc dem ly tim & 4°C
VGi toe dd 6000 vong trong 15 phiit, sau d6 dich ngoai bao dugc cho vao giéng trén dia agar chira co chat twong
rng gdm 1% tinh bot, 1% CMC, 1% gelatin va 1% dau olive di dugc nhii hoa bang dém PBS pH = 7,4 nham
danh gia kha ning sinh enzyme amylase, cellulase, protease va lipase ctia c4c ching nghién ciru. B4i chiing am
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1a méi truong LB khong chira vi khuan Bacillus. Sau do, dia Petri dugc dem di i lanh ¢ 4°C trong 120 phit dé
dich khuech tan déu trong gieng trude khi ticp tuc u am ¢ 37°C trong 24 gio. Ket qua khao sat dugce danh gia
thong qua duong kinh vong phan giai co chét trong d6 thuoc thir HgClz 10% dugc bo sung d€ khao sat enzyme
protease va thuoc thir lugol 1,5% dugc dung cho cac enzyme con lai (Ngén et al., 2021).
2.5. Phuong phdp xit 1y sé liéu

Trong nghién ctru nay, cac thi nghiém dwoc 13p lai 3 1an, két qua duoc trinh bay ¢ dang Mean + SD. Két qua
nghién ctru dugc xu ly bang phan mém thong ké Microsoft excel 2021.

3. KET QUA VA THAO LUAN
3.1. Phan ldp, xdc dinh so b 10ai va nghién ciru déc diém sinh hoc

Tir cAc mau nudc thu tai pha Tam Giang, 52 chang vi khuan khac nhau da duoc phan lap. Trong do, dya trén
hinh thai so bd xac dinh 25 chung thugc chi Bacillus. Cac ching dugc lam thuan trén moéi truong LBA va tién

hanh quan sat cac dic diém hinh thai khuan lac gém kich thudc, mau sic, hinh dang, bo ria, do cao va tinh chat
bé mat duwoc mo ta & Bang 1.

Bang 1. Bic diém hinh thai khuan lac cua 25 chung Bacillus spp. phan lap & Pha Tam Giang

STT Ky [ﬂéu Kich thwée . = < Hinh Bé. ria D cao Tl'rlh ctlét
ching (mm) dang bé mat

1  BS01.01 5X5 Tring Tron Péu Noi Khd
2  BS01.02 3x3 Traingkem  Tron Péu Dip ndi Kho
3 BS01.03 1x1 Tringkem  Tron béu Béng phang Khd
4  BS01.04 2x2 Tringkem  Tron  Mépriangcua Bang phang Khd
5  BS01.05 3x3 Tringkem  Tron Péu Dip ndi Nhay
6  BS02.01 4x3 Vang Tron béu Bang phang  Tron nhén
7 BS02.02 2x2 Vang Tron Péu Noi Kho
8  BS02.03 2x2 Traingkem  Tron Péu Bang phang Kho
9  BS02.04 3x3 Vang Tron béu Bang phang Khd
10  BS02.05 4x4 Traingkem  Tron Péu Noi Nhay
11  BS03.01 4x3 Vang Tron béu Bang phang Khd
12 BS03.02 3x2 Vang Tron  Mép lugn séng  Bing phing Khd
13 BS03.03 2x2 Vang Tron Péu Noi Khd
14  BS03.04 3x3 Vang Tron béu Noi Tron nhin
15 BS03.05 2x2 Traingkem  Tron Péu Bang phang Kho
16  BS03.06 3x3 Tring Tron béu Noi Tron nhin
17 BS03.07 3x3 Tring Tron Péu Loi Nhay
18  BS04.01 6x8 Tring Tron Péu Loi Tron nhan
19 BS04.02 4x4 Tring Tron béu Béng phang Nhay
20 BS04.03 8x6 Tring Tron Péu Bing phing Khd
21  BS04.04 3x3 Vang Tron Péu Loi Tron nhan
22  BS04.05 3x3 Tring Tron Péu Loi Nhay
23 BS04.06 3x3 Tring Tron Péu Bang phang  Tron nhan
24 BS04.07 2x2 Tring Tron Péu Noi Khd
25  BS04.08 3x3 Tring Tron Péu Noi Kho

Két qua danh gi4 hinh thai khuan lac khi nui cdy cAc chung di sang loc trén méi truong LBA trong 24 gid
cho thdy hau hét cac khuan lac c6 hinh tron, da s6 c6 bo déu va mau sic da dang nhu tréng, tring kem hoac vang
(Hinh 2). B9 cao cua cac khuan lac c6 thé 1a bang phang, néi, dap noi va 15i. Cau trdc va tinh chat bé mat khuan
lac c6 mot s6 khac biét ¢ cac chung chang han nhu BSO1 va BS02 chii yéu ¢6 cau trdc bé mat kh, trong khi
chung BS03 va BS04 c6 c4u tric tron nhin va nhiy (Hinh 2). Kich thuéc khuan lac cua cac chung phan l4p trén
mdi trudng LBA ciing c6 su khac biét va dao dong tir tir 1x1 mm dén 8x6 mm. Sy khac biét vé mau sic, do cao,
c4u tric va kich thudc cho thdy su da dang vé mat hinh thai cua cac chung Bacillus spp. trong khu vuc nghién
ctru; tuy nhién, can thém céc nghién ctru sau hon vé mat di truyén dé dinh danh chinh xac céc loi vi khuan nay.
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Hinh 2. Dac diém hinh thai khuan lac cac chang Bacillus spp.
(2): BSOL.05; (b): BS02.02; (c): BS03.04; (d): BS04.08.

Két qua nhuém Gram cho thay 25 chang vi khuan phan lap déu bt mau tim cua thudc nhuém gentian violet,
chiing to tat ca vi khuan phan Iap déu thudc nhom vi khuan Gram duong (+) (Hinh 3). Céc chiing Bacillus spp.
sinh ndi bao tur sau 1 tuan nudi cy trén moi truong LBA, khi sir dung phuong phap Ogietska de quan sat két
qua nhudm bao tir & vat kinh 100x va xac dinh dugc té bao c6 hinh que ngan hodc dai trong do té bao chat bat
mau xanh nhat; noi bao tir bat mau d6. Bao tir cua Bacillus spp. da phan c6 hinh bau duc va nam ¢ gitra té bao.
Dung dich H,0; 10% duoc st dung dé khao sat hoat tinh catalase va két qua ghi nhan 25 ching déu cho két qua
dwong tinh véi thudce thir ndy théng qua qua trinh phan giai H,O, thanh H,0 va O; tao bot khi (Hinh 3). Khuan
lac dugc cho 1én trén dia gidy c6 tam N-dimethyl-para phenylenediamine. Két qua cho thay 25 chung vi khuan
phan lap dugc déu c6 hién twong xuat hién phiic hop xanh dam sau 10-30 gidy (dwong tinh), cac chung nay deu
co khd nang sinh enzyme oxidase. Dua theo khoa phan loai Bergey, 25 chung vi khuan phan lap tir cac mau
nudc & pha Tam Giang déu c6 dic diém gdom té bao hinh que, Gram duong, ¢ ndi bao ti, catalase dwong tinh,
oxidase duong tinh, nhu vy cac dong vi khuan nay duoc xac dinh so bo thugc chi Bacillus (Breed & Smith,
1957).

Hinh 3. Khao sat mot s6 dic diém sinh hoa cua chung vi khuan BS04.07
(@): nhuom gram; (b): nhuém bao tir; (c): hoat tinh catalase; (d): hoat tinh oxidase.

Theo nghién ctru caa nhom tac gia Giang (Giang et al., 2022) khi tién hanh phan 1ap va tuyén chon cac dong
vi khuan c6 kha nang phan giai tinh bot, chung Bacillus trong nghién ciru c6 dic diém hinh thai kha twong dong
vé6i ghi nhan caa chung t6i nhu khuén lac c6 mau tring duc, dang tron va Gram dwong (+).

Khi phan lap va tuyén chon vi khuan Bacillus sp. c6 kha ning sinh tong hop protease tir cac san pham dau
nanh 1én men (Han et al., 2021) d3 mé ta dic diém cua khuan lac va té bao cua cac dong vi khuan phan lap duoc
trén moi trudng Minimal agar sau 48 gio nudi cay c6 hinh dang tron hoac khong déu, mau sac phan Ién s& 1a
mau trang duc con lai s& 1a mau trang. Dac diém b, ria trong nghién ciu caa nhom tac gia cé dang chia thay,
ring cua va nguyén va dé cao cua khuan lac c6 dang phang, 1ai va md. Su khéac nhau vé dic diém khuan lac cua
nhom tac gia va ching t6i cling phan anh sy da dang cua chung Bacillus duoc phan Iap trong hai nghién ciu.
Bén canh d6, két qua nghién ciru cua chdng toi so vai nhom tac gia cling c6 mot s6 diém tuong dong vé dic
diém sinh hoa ciia Bacillus nhur cac chang phén lap déu 1a truc khuan Gram duong c6 kha nang hinh thanh noi
bao tir va c6 kha nang sinh enzyme catalase.

Nghién ctru ciia chding tdi c6 su tuong ddng véi nghién ciru cia Doggalli (Gireesha et al., 2024) vé dic diém
hinh thai va mot sb chi tiéu sinh hoéa cua Bacillus subtilis duwoc phan 1ap tir ré ci mi. Trong d6, cac khuén lac
dugc nudi trén moi trudng thach dinh dudng hau hét déu cé hinh tron. Kém theo d6, chung nghién ctru dugc ghi
nhan c6 kha niang sinh enzyme catalase, hinh thanh ndi bao tir va 1a vi khuan Gram dwong. Mau sic khuan lac
gom tring, tring duc, tring nhat, tring vang va mau kem cho thiy su da dang trong danh gia cia nhém téc gia.

Ngoai nhimng tuong dong vai cac nghién ciru trudc, nghién ciu cia ching toi da dé cap cu thé hon vé dic
diém d6 cao va bo, ria caa khuan lac. V& d6 cao, khuén lac dugc phan loai ¢ cac dang ndi, dap néi, bang phang
va 16i. Bong thoi, dic diém ba, ria cia khuan lac s& duoc chia thanh 4 dang gom déu, mép ring cua va mép luon
s6ng. Viéc danh gia nhitng dic diém hinh thai nhu d6 cao, bo, ria va mau sac cia khuan lac s& cung cap day du
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hon dit liéu dé gép phan dinh danh cac chang vi khuan phan lap.
3.2. Khdo sét kha néng sinh tong hop enzyme ngogi bao

Kha nang sinh enzyme ngoai bao cua cac ching vi khuan d3 phan lap duoc danh gia dya vao kha ning phan
giai co chat trén moi truong thach bo sung co chat twong tng cho ting loai enzyme. Két qua khao sat dugc thé

hién qua Bang 2.

Bang 2. Buong kinh vong phan giai co chét cua 25 chang Bacillus spp. phan lap

STT Ky higu Pwong kinh vong phan giai D —d (mm)
chiing Protease Amylase Cellulase Lipase

1 BS01.01 9,33+0,44 5,67+0,44 3,33+0,44 19,67 + 0,44
2 BS01.02 17,33+ 1,11 - 3,67 +0,89 8,00 £ 0,67
3 BS01.03 9,33+1,11 4,33 +0,44 16,33 £ 0,89 19,67 + 0,44
4 BS01.04 4,33+0,44 - 3,000 13,33+ 0,44
5 BS01.05 20,00 £ 0,76 - 3,67+0,44 20,000
6 BS02.01 11,00 £ 0,67 8,000 15,67 + 0,89 20,00+ 0
7 BS02.02 12,67+1,11 6,67 +0,44 1567+ 1,11 19,00 + 0,67
8 BS02.03 11,33+ 0,44 6,00 £ 0,67 16,33+ 0,89 19,33+ 0,44
9 BS02.04 11,67 £0,44 500+0 1467 +£1,11 19,67 £ 0,44
10 BS02.05 19,67 + 0,89 - 3,67+0,89 8,00 + 0,67
11 BS03.01 11,33+0,44 7,67+0,44 16,00 + 1,33 19,00 + 0,67
12 BS03.02 11,00 + 0,67 5,67 0,44 15,00 + 1,33 18,67 + 0,89
13 BS03.03 3,33+0,44 - 3,33+0,44 -

14 BS03.04 19,00 + 0,67 - 8,67 +0,44 15,33+ 0,89
15 BS03.05 11,67 + 0,44 8,33+0,44 19,00+ 1,33 17,67 + 0,44
16 BS03.06 15,67+ 1,11 533+0,44 15,33+ 0,89 20,00 £ 0,67
17 BS03.07 19,00 + 0,67 7,67 +0,89 17,33+1,11 19,33+ 0,44
18 BS04.01 12,00+ 1,33 7,33+0,44 17,00 + 0,67 19,00 £ 0,67
19 BS04.02 19,00 + 0,67 - 5,00 £ 0,67 12,33+1,11
20 BS04.03 11,33+0,89 7,33+0,44 15,67+ 1,11 18,67 + 0,44
21 BS04.04 - - 11,67+1,11 14,67 £ 0,44
22 BS04.05 17,33+1,11 5,67 +£0,44 16,00 £ 1,33 17,33+ 0,44
23 BS04.06 11,67 £0,44 5,67+0,44 16,33+ 0,89 19,33+ 0,44
24 BS04.07 - - 9,00 £ 0,67 3,00+0
25 BS04.08 3,67+0,44 - 3,000 14,33+ 0,44

Ghi chi: (D: dwong kinh vong phan gidi; d: dwong kinh 15 thach = 6 mm; "-": Két qua khong khang)
Két qua cho thiy su khac biét rd rét vé duong kinh vong phan giai cua bén loai enzyme trong dé6 23/25 chiing
vi khuan sang loc (92%) c6 kha ning sinh enzyme protease voi dudng kinh vong phan giai dao dong trong
khoang tir 3,33 mm dén 20,00 mm. Cac chung Bacillus spp. c6 duong kinh vong phan giai gelatin trén 15 mm
bao gém BS01.02, BS01.05, BS02.05, BS03.04, BS03.06, BS03.07, BS04.02 va BS04.05 nguoc lai, c&c chung
BS01.04, BS03.03, BS04.04, BS04.07 va BS04.08 c6 duong kinh vong phan giai thap dudi 5 mm. Chung
BS01.05 la chung c6 duong kinh vong phan giai gelatin cao nhat 20,00 + 0,67 mm (Hinh 4). Hai chung BS04.04
va BS04.07 khong c6 hoat tinh protease ngoai bao. So sanh vai nghién cieu cua Han (Han et al., 2021) khi phan
lap va tuyén chon vi khuan Bacillus sp. c6 kha ning sinh téng hop protease tir cac san pham dau nanh I&n men,
vong thiy phén co chét trén méi trudng SMA sau 48 gio nudi cay cua 29 dong vi khuan cao nhat la chung CMO01
(24,3 mm) va thap nhit la chung MLO9 (11,7 mm). Theo nghién cuu cua Co va Dung (Co & Dung, 2020), tat
ca chung nghién ctu déu cd kha ning sinh enzyme protease v6i duong kinh vong phan giai co chit dao dong tir
14,33 mm dén 18,67 mm.
Céc chung vi khuan c6 kha niang sinh amylase khong dang ké so vai cac enzyme ngoai bao khac. Nghién ciru
sang loc dugc 15/25 chung c6 kha nang sinh enzyme amylase vai ti I€ 1a 60%. Buong kinh vong phan giai tinh
bot dao dong tir 4,33 mm dén 8,33 mm; trong d6 chung BS03.05 co duong kinh vong phan giai tinh bot I6n nhat
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1a 8,33 + 0,44 mm (Hinh 4). Déi chiéu véi két qua khao sat kha ning phan giai tinh bot dua trén duong kinh
thuy phan cua Giang va cong su (Giang et al., 2022), sau 72 gi¢ nudi ciy duong kinh vong phan giai tinh bot
dao dong tir 1,00 dén 18,66 mm. Hoat tinh amylase cua cac chung duoc khao sat trong nghién cau cua ching
t6i thap hon so véi nhitng két qua ma nhdm tac gia dua ra va co thé lién quan dén diéu Kién méi trudng nudi cay
cling nhu thoi diém thu nhan dich ngoai bao dé khao sat.

Hau hét tat ca cac chung Bacillus spp. trong nghién ciru phan 1ap duge déu c6 kha ning sinh enzyme cellulase,
duong kinh vong phan giai dao dong tir 3,00 mm dén 19,00 mm trong d6 chiing BS03.05 sinh enzyme cellulase
cao nhét véi duong kinh vong phan giai co chdt CMC 1a 19,00 + 1,33 mm (Hinh 4). Mat khac, mét sé chung
Bacillus spp. gdbm BS01.01, BS01.02, BS01.04, BS01.05, BS02.05, BS03.03, BS04.02 va BS04.08 lai c6 hoat
tinh cellulase thap, véi duong kinh vong phan giai co chat dudi 5 mm trong khi cac chang con lai déu co duong
kinh vong phan giai trén 10 mm. So sanh véi két qua nghién cau cua Ha va cong su (Ha et al., 2019), vé kha
ning phan giai cellulose cua chung Bacillus dé xu 1y nudc ri réc, két qua cua nhdm tac gia co sy tuong dong o)
véi nghién ciru cua chung toi. Cac chang vi khuan nudi trong 24 gid cho dudng kinh vong phan giai co chat cao
nhat 1a 19,00 mm. Cac chang con lai déu cho dudng kinh vong phan giai kha cao, bao gom V28, V24 va V40
dat két qua twong wng 17,6 mm, 17 mm, 16,4 mm.

Hoat tinh lipase cao dugc ghi nhan & da s6 cac chung Bacillus spp. phan 1ap & pha Tam Giang véi duong
kinh vong phan giai tir 3,00 mm dén 20,00 mm trong d6 hau hét c6 duong kinh trén 10 mm. Chang BS01.01,
BS01.03, BS01.05, BS02.01, BS02.02, BS02.03, BS02.04, BS03.01, BS03.02, BS03.06, BS04.03, BS04.05,
BS04.06 thé hién hoat tinh lipase rat manh, véi duong kinh vong phan giai trén 15 mm, dic biét chang BS01.05
va BS02.01 ¢6 duong kinh vong phan giai 1én dén 20,00 mm (Hinh 4). Tuy nhién, mot s6 chung nhu BS01.02,
BS02.05, BS04.07, BS04.08 lai c6 hoat tinh lipase thap va chiung BS03.03 khdng thé hién hoat tinh lipase. Trong
nghién ciru ciia Lam va Ly (Lam & Ly, 2021), vé kha niang sinh enzyme hpase cua chung vi khuan Bacillus, cac
chang vi khuan dugc nuéi truong 24 gior voi dudng kinh vong phan giai giao dong khoang tir 16,00 mm dén
20,00 mm, cé the thay trong nghién ctru cia nhom tac gia kha twong déng vai nghién ciru caa ching toi.
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Hinh 4. Buong kinh vong phan giai co chat CMC (1), tinh bot (2), dau olive (3) va gelatin (4)
(a): chung BS03.05; (b): chung BS03.06; (c): chung BS02.01; (d): ching BS01.05.

Bén canh do, so sanh véi két qua nghién ctiru caa Phic va Trang (Phic & Trang, 2024), da sb cac chiung phan
lap dugc déu c6 kha nang phan giai tinh bot véi ban kinh vong phan giai 12 6,00 mm, hoat tinh enzyme cellulase
manh v&i ban kinh vong phan giai CMC dao dong 6,25 - 7,00 mm. Tét ca cac ching nghién ctru déu c6 kha
phan giai gelatin cho ban kinh vong phan giai cao nhat 12 7,00 - 7,75 mm. Kha ning sinh enzyme lipase thap
hon so vai cac loai enzyme khéc, chi cd 8 chung c6 kha nang sinh enzyme lipase nhung ban kinh vong phan
giai chi 1,00 mm, két qua nghién ctu caa nhém tac gia thap hon nhiéu so véi ghi nhan cua ching tdi. Trong
nghién ciru cia Poan va Chi (Poan & Chi, 2021), duong kinh vong phan giai co chét tinh bot cua Bacillus dao
dong te 6,5 dén 18,3 mm, protease 6,2 - 20,8 mm va cellulase tir 6,1 - 20,9 mm. Puong kinh vong phén giai caa
enzyme amylase, protease, cellulase 16n nhét lan luot 12 18,3 mm (NTB5.7), 20,8 mm (NTB2.3) va 20,9 mm
(NTB2.1) két qua nay cho thay su trong ddng véi két qua ching toi dua ra.

Két qua trinh bay & Bang 2 cho thay sy khac biét r6 rét vé& kha ning sinh enzyme cuiia C4C enzyme protease,
amylase, cellulase va lipase. BS03.05, BS03.07, BS04.01 va BS04.05 la 4 chiing c6 dudng kinh vong thay phan
I6n vé ca 4 loai enzyme céac chung con lai déu c6 kha nang sinh enzyme trung binh.

4. KET LUAN

Tur bén miu nuée thu nhan & phéa Tam Giang, Thira Thién Hué da phan 14p dwoc 52 chang vi khudn ban dau.
Két qua nghién ctru dac diém hinh thai khuan lac va mét sé chi tiéu sinh hoa da sang loc dugc 25 ching vi khuan
thugc chi Bacillus c6 kha nang sinh enzyme protease, amylase, cellulase va lipase ngoai bao véi hoat tinh khac

nhau. Trong s6 25 chung Bacillus spp. khao sét, c6 4 chung ¢0 kha néng sinh ca bén loai enzyme ngoai bao bao
gom BS03.05, BS03.07, BS04.01 va BS04.05. Chung vi khuan BS01.05 c6 hoat tinh sinh enzyme protease va
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lipase cao nhat con chung BS03.05 thé hién hoat tinh phan giai co chdt CMC va tinh bot tot nhat. Két qua nghién
ctru cho thay tiém nang 16n cua cac chung vi khuan Bacillus spp. phan lap va do do, can phat trién nhitng nghién
ctu tiép theo dé dinh danh & mirc @6 phan tir va danh gia sau hon hoat tinh ciing nhu tng dung thyc té cua cac
enzyme ngoai bao ¢ nguon géc tir vi khuan Bacillus.

L&i cam on: Nghién ciru dwoc tai tro bai Trudng Pai hoc Su pham, Pai hoc Hué trong khudn kho dé tai ma
6 T.24.TN.106.11. Chan thanh cam on quy Thay C6 Khoa Sinh hoc da gitip d& nhdm tac gia hoan thanh nghién
clru nay.
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