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Tém tiit - Nghién ctru ndy nhdm phén l4p va tuyén chon cac dong
vi khuén chiu man ¢6 kha ning phén giai protein manh tir dich
chuop 16n men nuéc mim tai hai co sé san xudt 1on cua Lang
nghé nudc mim truyén théng Nam O (thanh phd Da Ning). Qua
viéc phan 18p trong diéu kién hiéu khi, da thu duoc 79 dong vi
khuén. Bing phuong phap cdy vach va khuéch tan trén dia thach,
11 dong duoc xac dinh c6 kha nang sinh protease manh, véi kich
thudc vong phén giai sita gy >15mm. Ca 11 dong nay cho thiy,
kha ning ting trudng va san sinh protease tot trong méi truong
1ong chira 4,0w% NaCl, va 3 trong sb chiing gift duoc kha ning
nay trong méi trudng cb 20,0w% NaCl. Két qua khao sat cac yéu
t6 anh huong dén sy phat trién cho thiy, didu kién thich hop dé
thu sinh khéi cua cac dong nay 1a nhiét do 37°C, va thoi gian
16-20 gio. Két qua giai trinh ty gene 16S rRNA cho phép dinh
danh 3 dong vi khuén nay thudc chi Bacillus.

Tir khoa - Phan 1ap; protease; nudc mém; Nam O

1. Pat vin dé

Nudc midm cua Viét Nam thudc mot nhom thuce phém
1én men truyén thong, dang dich thé, thu duoc tir qua trinh
Ién men man cda hai san (thuo’ng la ca com, ca nuc...), hién
duoc dung phd bién tai cac qudc gia ving boéng Nam Ava
mot phan Pong A [1]. Tai Viét Nam, nudc mdm la mot gia
vi phd bién, ciing 1a mot dic trung ciia vin hod dm thuc cia
dan tdc, hién dién trong ting bita an gia dinh, 1a linh hdn cua
cac mén an nhu mot loai gia vi thiét yéu. Theo phuong phap
san xuét nuée mim thuong pham hién nay, c6 thé chia thanh
hai dong chinh: nudc mam truyen thong va nudc mim cong
nghiép. Dong san pham truyén théng mang huong vi thom
ngon déc trung, tuy nhién c6 gia thanh cao do thoi gian san
xuét dai (tir 6 thang dén 1 nam, hodc c6 thé lau hon) [2], [3].
Theo s6 liéu ciia Tong cuc Thong ké nam 2016, mdi nam thi
truong Viét Nam tiéu thy khoang 200 tri¢u lit nudc méim,
trong d6 nuéc midm truyén thong chi chiém Y thi phan [4].
Véi sy thay ddi nhanh chong vé moi mat cia xa hdi duong
dai, néu cac gia tri doc ddo cua nudce mim khong dugc phat
huy, va cong ngh¢ san xut cham duoc chuén hod, thi nude
mém truyén thong s& c6 thé dan mai mot.

Abstract - This study aimed to isolate and select salt-tolerant
bacterial strains with strong proteolytic ability from fish sauce
fermentation broth at two major manufacturers in the Nam-O
Traditional Fish Sauce Village (Danang City). By isolation under
aerobic conditions, 79 bacterial strains were obtained. Using the
streak culture and agar plate diffusion methods, 11 strains were
identified as having strong proteolytic activity with a clear zone
diameter of >15mm. All 11 strains showed good growth and
protease production in liquid media containing 4.0w% NaCl, and
three of them retained this ability in media with 20.0w% NaCl.
The survey of growth factors showed that, the appropriate
conditions for biomass production of these strains were a
temperature of 37°C and a culture period of 16-20 hours.
Sequencing of the 16S rRNA gene allowed the identification of
three bacterial strains belonging to the Bacillus genus.
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Tai thanh phd Pa Ning, nghé san xut nudc mim co
thé da bat déu tir hang nghin nam trude boi ngudi Champa,
va da duoc tiép bién boi ngudi Vi€t tir hang tram nam nay.
Hién nay, Lang nghé truyén thong nudc mam Nam O tai
phudng Hoa Hiép Nam (quén Lién Chiéu, Tp. Pa Ning) 1a
mot di san cua dong lich st - vin hoa dac biét noi trén.

Mic di nuede mém Nam O da ting 12 mot san phdm trir
danh cua xir Quang, lang nghé hién di mit v6i nhidu kho
khin trong san xuit va phat trién thi trudng do khé canh
tranh vé& gi4 v6i nudc mim san xuét bang phuong phap
cong nghiép.

Mot trong nhiing giai phap giup giam chi phi san Xuét
nude mam 1 phat trién va ap dung cac ché phdm vi sinh vat
phén gidi protein cua c4, va (hodc) thoi gian hoan thién huong
vi ctia mé chuop. Chéng han, dé c6 cong bé cho thay, nhd ap
dung ché pham chira vi khuan Bacillus megaterium KLP-98,
thoi gian 1én men nudc mam c6 thé duoc rit ngan tir hon 1
nam xudng con 6 thang [3], [4]. Tai Viét Nam, mot nghién
ctu trén cac chugp miam & Cat Hai (Hai Phong) va Cira Hoi
(Nghé An) da thu dugc ching vi khuan Tetragenococcus
halophilus chiu dugc d man cao va gitip hoan thanh thoi gian
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1én men tao huong nudc miam trong 6 thang, thay vi 9 thang
trong diu kién 1én men thong thuong [5], [6].

Nghién ctru nay nhim thu nhan cac dong vi sinh vat
chiu mén ¢6 hoat lyc phan giai protein manh tir h¢ vi sinh
vat trong cdc dich chuop 1én men nude mam theo phuong
phap truyén thng ciia lang nghe nudc mam Nam 0. Dong
thoi, nghién ciru ciing bude dau danh gia mot s6 dac diém
cua cac dong nay dé lam co so xac lap diéu kién k¥ thuat
cho viéc san xudt sinh khdi, ché phém vi sinh tir 46, va cach
thirc img dung cac ché phdm nay nham rit ngén thoi gian
i chugp mam, trong khi van co ban bao ton ki thuat san
xuit nuéc mam truyén thong cua lang nghé.

2. Vit liéu va phwong phap nghién ctru
2.1. Vit ligu

Dich chugp 0 & céc thoi diém }(héc nhaur duoc thuAnhén
¢ hai co so tiéu bicu ¢ lang nghé nudéc mam Nam O, ky
hiéu 1a B va H. Co s¢ B str dung phuong phap 1én men 2
pha: gainén trong 4 thang dau va khudy dao trong giai doan
tiép theo. Co s& H 1én men theo phwong phap gai nén toan
thoi gian.

2.2. Moi trwong nuéi cdy vi sinh vit

Moi Ntru(‘mg TSA duogc st dung dé phan 1ap vi sinh vat
trong mau. Thanh phan (g/L): tryptone 15 g, peptone dau
nanh 5 g, NaCl 5 g, agar 20 g. Céc thanh phan dugc hoa
tan trong nudc, diéu chinh pH (25°C) dén 7,0 £ 0,2; hap
khtr trung & 121°C trong 30 phut va bao quan lanh 4°C.

Mai trudong TSB dugce sir dung dé tang sinh va 1én men
vi khuan. Thanh phan (g/L): tryptone 17 g; peptone dau
nanh 3 g; NaCl 5 g; dextrose (glucose) va K:HPO4 2,5 g.
Cac thanh phén dugc hoa tan trong nudc, diéu chinh pH
(25°C) dén 7,0 +0,2; hap khur trung ¢ 121°C trong 30 phut,
dé ngudi va bao quan lanh ¢ 4°C.

2.3. Thu méu, phén lgp va khéo sdt s6 by cac dong vi sinh
vdt thuan khiét

Mau duge thu,nhafm duogc tir cac chugp dang 1én men tai
cac co SO san xuat. Tai moi chugp, mau dugc lay tai 3 vi
tri phén tang theo chiu cao, sau d6 hon hop thanh mau dai
dién cho khoi dich chuop.

Mau dugc pha loang thap phan bﬁng dung dich NaCl
0,9% Vo0 trung den do lodng 107. Lay 0,1 mL dich huyén
phu & cac do loang cay trai trén moi truong TSA, nudi &
nhiét d¢ phong 30+2°C. Sau 24 gid, xac dinh va thu sinh
khoi cac khuan lac dgc lap, cay ria cac sinh khoi trén cac
dia petri chira moi truong TSA dé thu nhéan cac dong thuan.

Kl}uén lac don cua cac dong duge quan sat va ghi hinh
anh bang kinh hi€n vi soi n6i (Optika SZM-1, Y). Mau t€
bao co dinh sau nhdm Gram dugc quan sat va ghi hinh anh
bang kinh hién vi quang hoc (Euromex BB.4253, Ha Lan)
o vat kinh X100.

2.4. Khao sdt khd nang phdn gidi protein
2.4.1. Phuong phdp cdy vach

Sinh khdi tir cac khuén lac dugc va céy trén dia thach
chua 1,0w% slta gay, G 0 nhiét do phong 30+2°C trong
48 gio va danh gia kha nang phan giai protein. Kich thudc
vong phén giai (mm) 1 hi€u s6 gitra duong kinh vong phén
giai va duong kinh khuén lac vi khuan [7].

2.4.2. Phuong phdp khuéch tan trén dia thach

Céc dong qua tuyén chon 6 Muc 2.4.1 dugc tang sinh
trén moi truong TSB 1ong & nhiét do phong, toc do lic
150 vong/phut, trong 48 gid. Dich sau nuoi dugc ly tdm &
3600 vong/phtt trong 15 phut. Thu va loc dich trong sau ly
tam bang loc chan khong dé duoc dich enzyme thé. Nho
800 pL dich enzyme thd vao cac giéng trén dia thach chira
1,0w% sita gdy, u & 8°-10°C trong 5 gid, tiép theo 1a 30°C
trong 48 gid. Panh gia hoat lyc protease theo phan cap kich
thudc vong phén giai (D, mm) nhu sau[8]: 10 mm > D: Yéu
(-); 15 mm > D > 10 mm: Trung binh (+); 20 mm >D > 15
mm: Kha (++); D > 20 mm: Manh (+++).

2.5. Khao sat ddc tinh sinh truwong va phan gidi protein
clia cdc dong vi sinh vt trong cdc moi truwong mgn

Hau hét cac loai nudec midm c6 ndng d6 mudi cao (20,0-
25,0 w%), do do, kha nang sinh trudng trong mdi truong
man 1a mét tiéu chi quan trong dé chon vi sinh vat trong
nghién ctru nay. Cac dong vi sinh vat thé hién kha ning phan
giai protein manh tai Muc 2.4.2 dugc cho tang sinh trong cac
moi truong voi ham lwong NaCl 1an luot 13: 0,5w%:; 4,0w%
va 20,0w%, va lic véi toc do 150 vong/phiit, trong 72 gio.
Léy mét khuén lac don cia cac dong vi khuéan lva chon cho
vao trong moi truong 1ong ¢6 bd sung ham lugng NaCl khac
nhau. Sy thay ddi mat do vi sinh vat trong canh trudng nuoi
duogc uée luong béng su thay ddi cua mat do quang tai budc
song 600 nm (ODegonm) ctia dich twong Gng.

Cac vi sinh vat trén cling dugc khao sat kha nang phan
giai protein trong diéu kién méi truong c6 do min cao bang
phuong phap khuéch tan trén dia thach (Muc 2.4.2).

2.6. Dinh danh vi sinh vit

Céc dong vi sinh vat sinh truong tot va duy tri duoc hoat
tinh phan giai protein trong mdi truong do mén cao duoc
chon loc va thyc hién dinh danh béng viéc giai trinh ty gene
16S rRNA (phuong phap Sanger) va dbi chiéu véi thong tin
tai ngdn hang gen cua NCBI (chuong trinh BLAST).

2.7. Khdo sdt anh hwong ciia nhigt dp dén sinh truéng
clia cdc dong vi sinh vit

Thuc nghiém da duoc tién hanh dé xay dung va phan tich
dudng cong sinh trudng cua vi sinh vat tai cac murc nhiét d¢
khac nhau. Can cr nhiét d6 dugc cho 13 thich hgp cho qua
trinh phan giai protein c4 trong 1én men nudc mim 14 khoang
35°-50°C [9], [10], [11] va nén nhiét d6 cac mua tai Pa Ning,
cac mbe 25°C, 37°C va 45°C da dugc chon dé khao sat.

Trudc tién, mot thuc nghiém da dugc tién hanh dé lap
phuong trinh twong quan gitta ODegonm vOi mat do té bao.
Céc dong vi sinh vat trong dién khao sat dugc tang sinh
trong moéi truong 1ong TSB bd sung 4,0w% NaCl & nhiét
d6 phong trong vong 24 gid véi tbe do 1ac 150 vong/phut.
Sau d6, pha loang dich canh truong dén d6 loang 107 va
do mat d6 quang ODgoonm. DOng thoi nudi cdy va dém sb
lwong té bao & cac do pha lodng twong tmg trén moi trudng
thach TSA. Tir két qua, st dung cong cu toan hoc dé thiét
lap cac ham twong quan thuc nghiém.

Pé xiy dung dudng cong sinh truong, sinh khéi cac
dong vi sinh vat dugc nudi tinh trong 10 mL méi trudng
long TSB chira 4,0w% NaCl, ¢ cac mirc nhiét do 25°C,
37°C, va 45°C. Véi mdi nghiém thirc nhiét do, gia tri
ODsgoonm ctia dich huyén phu canh trudng nuéi cy duge thu
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nhén tai cac mdi thoi gian 0, 4, 8, 12, 16, 20, 24, 28, 32, 36,
42, 48 gio ké tir khi phan tan sinh khéi vao méi trudong nudi.
Str dung cac phuong trinh thyc nghiém & trén dé chuyén
d6i gia tri ODgoonm sang mat do té bao trong dich huyén phu
va biéu dién bién thién cia ching theo thoi gian dé thu
dugc duong cong sinh trudng tuong Gng véi cac dong vi
sinh vat va nhiét d¢ khao sat.
2.8. Xw ly div liéu

Madi thi nghiém duoc lap lai ba lan. Dit liéu thuc nghiém
dugc phén tich théng ké v6i phan mém SPSS verion 27. Su
khac biét giita cac két qua trung binh dugc danh gia bang
phan tich ANOVA két hop kiém dinh Duncan.

3. Két qua va thao luin
3.1. Phdn ldp va tuyén chon cdc dong vi sinh vit cé hoat
lwe phdn gidi protein cao

Tir mau dich chuop 1 6 thang va 8 thang ciia co co B da
phan 1ap dugc 40 dong vi sinh vat (ky hiéu B1-B40); va tur
mau dich i 10 thang ctia co s¢ H da phan 1ap dugc 39 dong
(ky hiéu H1-H39). Qua sang loc bang phuong phap cdy vach
trén moi truong thach chira 1,0 w% sita géy, da chon duoc
15 dong B va 10 dong H cho kha nang phan giai protein ndi
trdi (D>8mm) (Bang 1). Kha nang phan giai protein cla
25 dong nay ciing khong dong nhit (p<0,05), trong d6, cac
dong Bl (D=15,4%£1,32 mm), B16 (D=14,10%+1,25 mm),
H13 (D=14,89+0,32mm) ¢6 hoat lyc manh nhit.
Bdng 1. Kha nang phdn gidi protein ciia 25 dong vi sinh vdt qua

xac dinh bang phwong phap cay vach

STT | Téndong | Kich thwéc vong phan gidi (D, mm)
1 Bl 15,452+ 1,32
2 B2 11,22¢7+ 0,39
3 B3 9,189k + 0,92
4 B4 12,03% + 0,79
5 B9 8,92"i + 0,92
6 B11 13,84 + 0,70
7 B16 14,10%° + 1,25
8 B19 13,360 + 0,82
9 B20 13,3104 + 0,61
10 B23 10,59¢¢ + 0,39
11 B24 10,269 + 0,75
12 B27 10,7389 + 0,53
13 B28 9,379 + 0,53
14 B30 11,28¢7+ 0,80
15 B36 8,63+ 0,85
16 H1 9,119 + 0,69
17 H1l 9,26 + 0,92
18 H13 14,8920 + 0,32
19 H18 10,6879 + 0,77
20 H19 13,04% +£0,89
21 H20 10,06¢%" + 0,47
22 H21 8,691 + 0,34
23 H29 9,179 + 0,83
24 H30 8,691 + 0,82
25 H32 8,601 + 0,32

(Cac gia tri co chir cdi khac nhau trong cung mét cét la khdc nhau
co y nghia thong ké ¢ mirc P<0,05 theo phép thir Duncan)

Tiép tuc kiém tra kha ning phan giai protein cta
25 dong noi trén bang phuong phap khuéch tan trén dia
thach chira 1,0w% stra géy, vada tuyén chon dugc 11 dong
thé hién kha nang phan giai protein wu trdi, gdbm 7 dong B
va 4 dong H (Bang 2). Cac dong nay van khac biét dang ké
vé kha ning phan giai protein (p<0,05), trong d6, H19 thé
hién kha ning vuot troi (D=24,17+0,96), tiép theo la H32,
H21, B16, H13, va B3.
Bdng 2. Kha nang phan gidi protein cua 11 dong vi sinh vdt qua

xac dinh bang phuong phap khuéch tan trén dia thach

STT|Teén dong mchgtihé‘.:‘(’l;"’%ﬁ)pha” Mite @) phan giai
1 B1 21,38bc + 0,44 +++
2 B3 10,8259 0,09 Tt
3 B4 16,34°+ 0,14 ++
4| B9 10,26 + 1,57 ++
5 | Bl 18,00% = 0,31 ++
6 | Bl 20,06 + 0,08 Tt
7 | B19 16.17°+ 127 ++
8 | H13 19,90 + 0,13 Tt
9 | Ho 24,17+ 0,96 Tt
10| H2t 21,50 + 1,39 -
11 H32 21,670+ 0,40 +++

(Cac gid tri cd chiF cdi khdc nhau trong ciing mot cot la khdc nhau
co y nghia thong ké ¢ murc p<0,05 theo phép thir Duncan,).

(b)

(d)

Hinh 1. Vong phdn gidi trén méi trwong thach chira co chat sika gdy
cua Bl (trdi) so véi B2 (phdi) (a), B9 (trdi) so voi B16 (phdi) (b),
HI9 (trdi) so véi H20 (phai) (¢) va H21 (trdi) so véi H32 (phai) (d)
3.2. Sinh truwéng ciia cdac dong vi sinh vt trong moi

truong mdn

Két qua do OD600nm cua cac canh trudong nudi trong
thuc nghiém cho thiy, cac dong vi sinh vat c6 kha ning
sinh trudng khac nhau trong cac mdi truong man (P<0,05)
(Bang 3). Cu thé: O ndng do NaCl 0,5w%, chi co dong B3
va B11 ¢6 OD600nm kha cao > 0,7; cac dong con lai déu
<0,6.0 néng d6 NaCl 4,0w%, hau hét cac dong déu ¢co
OD600nm cao hon so vai & 0,5w%, dat khoang 0,7-1,0;
riéng B3 ¢4 OD600nm cao nhat (1,187+0,012). Tuy nhién,
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khi nong do NaCl tang 1én 20w% thi gia tri OD600nm ciia
tat ca cac dong déu thap hon so véi hai truong hop trén,
trong d6 B3, B11, H32 bi trc ché nhiéu nhit. Du vay, voi
moi truong chira 20w% NaCl, van xac dinh dugc mot )
dong c6 kha nang sinh trudng kha (gia tri ODsoonm > 0,150),
trong d6 H13 cho ODgoonm cao nhat (0,297+0,016), tiép
theo 1a B16, B19, B4, B1, B9 va H21.
Bing 3. Khd nang sinh truéng cia 11 dong vi sinh vdt trong
cdc moi truong man

Tén ODsoonm
T ‘i{i’fé‘l’l' 0,5W% NaCl | 4,0w% NaCl |20,0w% NaCl
1 | Bl |0,174%0,047 | 0,871°£0,084 | 0,156%-0,011
2 | B3 |1,137:0,048 | 1,187%:0,012 | 0,083¢+0,007
3 | B4 |0,2319:0,063 | 0,688"+0,026 | 0,170%+0,035
4 | B9 |0,261:0,034 | 0,879°+0,058 | 0,154°+0,005
5 | B1l |0,769%+0,082 | 0,959+0,015 | 0,053%0,009
6 | B16 |0,3029+0,009 | 0,731%:0,099 | 0,225%+:0,018
7 | B19 |0,571°+0,063 | 0,839"0,034 | 0,185%+0,006
8 | H13 |0,310%0,060 |0,870°+0,025 | 0,297%:0,016
9 | H19 |0,249%0,009 | 0,965"+0,049 |0,109%0,015
10 | H21 |0,350%+0,047 | 0,711%:0,073 | 0,154%+0,019
11 | H32 |0,556"+0,057 | 1,012%+0,051 | 0,078%+0,002

(Cdc gid tri cd chit cdi khdc nhau trong ciing mot cot la khac nhau
co y nghia thong ké o mirc p<0,05 theo phép thir Duncan).
3.3. Khd ndng phdn gidi protein ciia cdc dong vi sinh vit
trong moi truwong chira 20w% NaCl

Céc dong vi sinh vat thé hién kha nang phan giai protein
v6i su khac biét dang ké trong moi truong co ham lugng
NaCl 20 w% (p<0,05) (Bang 4). Dui vay, da sb cac dong vi
sinh vat nay van duy tri dugc hoat luc phan giai protein kha
tdt, v6i kich thude vong phéan giai protein dat mirc ++ (tir
15-20 mm). Cac dong nay khong chi ¢6 kha nang chiu man
cao ma con duy tri duoc kha nang sinh enzyme protease dé
thuy phén protein trong méi trudong c6 néng do muoi cao,
turong dwong diéu kién san xuat nuéc mam truyén thong.

Bdng 4. Kha nang phan gidi protein cua 11 dong vi sinh vdt
trong moi truong chita ham lherong NaCl 20,0w%

STT Tén Kich t.h}'r(rc vong phan M}'rc dﬁ
dong giai (D, mm) phén giai
1 B1 16,98%°40,31 ++
2 B3 15,86°°+0,80 ++
3 B4 15,120%40,68 ++
4 B9 17,718+0,37 ++
5 B11 14,47%9+0,08 ++
6 B16 12,589+0,86 +
7 B19 9,74°+0,70 -
8 H13 18,61%£0,8 ++
9 H19 17,78%+0,84 ++
10 H21 15,78b+1,78 ++
11 H32 17,33%+1,51 ++

(Cdc gid tri cd chif cdi khdc nhau trong ciing mot cot la khac nhau

co y nghia thong ké o mirc p<0,05 theo phép thir Duncan).
Trong s6 11 dong duogc khao sat, c6 3 dong ndi troi 1a

H13 (D=18,61+0,8mm), B9 (D=17,71+0,37mm) va H19

(17,78+0,84mm). C4c dong nay vira chiu man tdt, vira duy
tri dwoc hoat tinh protease cao trong ndng d6 mudi 1én dén
20w% c6 tiém ning dé phat trién thanh cac ché pham vi
sinh tmg dung trong san xuat nudc mam truyén thong.

Mic khac, van c6 2 dong 1a B16 va B19 bi suy giam
hoat tinh protease dang ké khi ting ndng dé mudi 1én 20
W%, trong d6 B19 gin nhu mat hoan toan kha ning phan
giai protein (D<10 mm). Piéu nay cho thay cic chung khac
nhau c6 kha nang thich nghi va duy tri hoat dong enzyme
khéc nhau trong diéu kién man, can c6 cac nghién ctru sdu
hon dé lya chon dugc cac ching pht hop nhit cho timg
muc dich ing dung cuy thé.

(b)

Hinh 2. Khd nang phén gidi sita gdy ciia dong H13 (trai) va
H19 (phdi) (a), dong BL (tréi) va B (phii) (b) & méi trueomg
chita nong dé NaCl 20,0w%

3.4. Dinh danh cac dong vi sinh vt

Hinh anh hién vi té bao va két qua nhuém Gram cac
dong B9, H13, va H19 cho thay B9 c6 hinh que dai, H13
va H19 hinh que ngén va c6 bao tir, va ca 3 déu phan tng
Gram duong (Hinh 3). Két qua giai trinh tu nucleotide doan
gen ma hoéa 16S rRNA (Hinh 4) va so sanh vdi céac trinh tu
trén ngan hang gen ciia NCBI bang chuong trinh BLAST
(Hinh 5) cho thay ca 3 dong déu c6 doan gen 16S rRNA
twong dong 100% véi cac loai thude chi Bacillus.

Hinh 3. Hinh anh khudn lac va két qua nhuém Gram cia
H13, B9, va H19
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CCCAATCATCTGTCCCACCTTCGGCGGCTGGCTCCATAAAGGTTACCTCACCGACTTCGGGTG TTACAAACTCTCGTGGTGTGACGGGC
GGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGTTGCAGA
CTGCGATCCGAACTGAGAACAGATTTGTGGGATTGGCTTAACCTCGCGGTTTCGCTGCCCTTTGTTCTGCCCATTGTAGCACGTGTGTAG
CCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCACCTTAGAGTGCCCAACTGAAT
GCTGGCAACTAAGATCAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTG
TCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGATTGTCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAA
ACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTTGAGTTTCAGTCTTGCGACCGTACTCCCCAGGCGGAGTGLTTAATGCG
TTAGCTGCAGCACTAAGGGGCGGAAACCCCCTAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGGTATCTAATCCTGTTCGL
TCCCCACGCTTTCGCTCCTCAGCGTCAGTTACAGACCAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACATCTCTACGCATTTCACCGLT
ACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCCCCAGTTTCCAATGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCAGAC
TTAAGAAACCGCCTGCGAGCCCTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTACCGCGGCTGCTGGCACGTAGTTA
GCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTGCCGCCCTATTTGAACGGCACTTGTTCTTCCCTAACAACAGAGCTTTACGATCCGAAA
ACCTTCATCACTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGLCGT
GTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGLTACGCATCGTTGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGC
CGCGGGTCCATCTGTAAGTGGTAGCCGAAGCCACCTTTTATGTCTGAACCATGCGGTTCAAACAACCATCCGGTATTAGCCCCGGTTTC
CCGGAGTTATCCCAGTCTTACAGGCAGGTTACCCACGTGTTACTCACCCGTCCGCCGCTAACATCAGGGAGCAAGCTCCCATCTGTCCG
CTCGACTT

Hinh 4. Trinh tu nucleotide gen ma héa rRNA 16 cia H19 dwgc
xac dinh bang phuong phap Sanger
Select columns ~ Show [ 100v | @

GenBank  Grapt

Sequences producing signlficant alignments Download

selectall 9

Distance tree of results

Hinh 5. Két qud so sanh trinh tir nucleotide gen md héa rRNA
16 cua H19 véi ngan hang dir liéu NCBI

Nhu véy, c6 thé khing dinh 3 dong vi sinh vat ¢6 kha
nang phan giai protein tt trong nghién ctru nay 1a vi khuin
Bacillus. Sy hién dién ctia vi khuan Bacillus trong nude mdm
cling da dugc khing dinh trong mot s6 cong bd. Trong mot
nghién ciru vé vi khuan sinh protease tir nuéc mam Viét
Nam [3], ¢6 4 chung dugc phéan 1ap va chon loc thudc cac
loai Bacillus (cung 5 ching Staphylococcus). Céac chiing
Bacillus cho thiy kha ning chiu min t6t va c6 hoat luc
protease cao. Trong mdt nghién ctru khac [12], 2 ching
thudc cac loai Bacillus subtilis va Lactobacillus plantarum
dugc phan 1ap tir nude mim, va duge xac dinh 12 ¢6 kha nang
tao cic hop chit bay hoi nhu 2-metyl butanoic acid va
1,3-propanediol, tao mui vi déc trung cho nudc mam. Bacillus
cling dugc phat hién trong dich 1én men mén cia ca com tai
Han qudc [13]. Mot cong bd tir An d cho thiy Bacillus
subtilis c6 trong ndi tang ca com danh bit tir bién [14].
3.5. Anh hwéng ciia nhigt dp dén sinh trwéng ciia cdc
dong vi khuén

Qua thyc nghiém vé tuong quan giita gia tri ODgoonm VA
mat do té bao cua tung dong B9, H13 va H19, da xac dinh
dugc d6 1a cac phuong trinh tuyén tinh véi gia tri hdi quy
cao, twong tmg la: y = 8*10°x + 0,0248 (r> = 0,997),
y = 4*108x + 0,0146 (r> = 0,999), va y = 2*108x + 0,0047
(2= 1,000). Cac phuong trinh nay di dugc sir dung dé wéc
luong mat do té bao dich canh truong nudi tor gia tri
ODeoonm twong tng, va xay dung cac duong cong sinh
truong (Hinh 6). Két qua cho thay, trong mién dugc khao
sat, nhiét d0 c6 anh huong rd rét 1én sy phat trién ciia cac
dong vi khuan. Trong khoang 37°-45°C, ca 3 dong nhanh
dat cuc dai, trong khi do6, tai 25°C, pha log thé hién mot
cach khong 16 rét. O 37°C, sau 8 gio nudi cay thi B9 bat
dau pha log kéo dai trong 8 gid, sau d6 dat dinh tai thoi
diém 16 gio v6i mat do khoang 5,3x107 t& bao/mL. Ciing
tai 37°C, H13 dat cuc dai sau 20 gid nudi cdy v6i mat do
1,7x10” té bao/mL. Pinh sinh truéng ciia H19 dat khoang
hon 3,2x10” t& bao/mL sau 20 gid nudi ciy & 45°C va
khoang 2,8x10” t& bao/mL sau 16 gio nudi cdy & 37°C.
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Hinh 6. Duong cong sinh trudng ciia cdac dong B9, HI3,
va H19 ¢ cdc mike nhiét do 25°C, 37°C, va 45°C

Tir cac két qua trén c6 thé két luan diéu kién thich hop
dé tang sinh thu sinh khdi cac dong B9, HI3 va HI9 la
37°C va thoi gian tiang sinh 13 16-20 gid. Két qua vé nhiét
dd wu troi nay twong dong véi trong cong bd & [15], trong
d6, nhiét d6 hoat dong tdi wu cua enzyme protease tir nhom
vi khuan Bacillus dugc xac dinh 1a 37°C.

4. Két luan

Tir 3 mau nudc mam tai hai co so B va H da phan lap
duoc 79 dong, (40 dong tir co s B va 39 dong tir co s& H).
Qua trinh sang loc tuyén chon dugc 11 dong (7 dong co s
B va 4 dong co so H) thé hién kha nang phan giai protein
t6t trén moi trudng thach co chét sira gay.

Khao sat sinh truong cta cac dong vi khuan trén 3 moi
truong c6 ham luong NaCl 1an lugt 1a 0,5W%, 4,0w%, va
20,0w%. Két qua da x4c dinh dugc 3 dong sinh trudng kha
& ham luong mudi cao 20,0w%, gom H13, B9 va H19. Pay
1a céc dong thé hién dwoc kha nang sinh truéng kha va phan
giai protein uu trdi trong moi truong c6 ham lugng NaCl
tuong duong cua chuop 1én men nude mém truyén thong.
Két qua dinh danh thong qua giai trinh tw gene 16S rRNA,
cung ddc diém hinh thai va phan tmg Gram cho phép xac
dinh ca ba dong déu thudc chi Bacillus. Khao st sinh
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truong cua 3 dong ¢ nhiét do 25°C, 37°C va 45°C cho thay
nhiét d6 37°C phu hop hon ca cho nudi cdy thu sinh khéi
cac dong vi khuan. Sinh khdi dat cuc dai sau 16 gio nudi
ciy dbi véi dong B9, H19 va sau 20 gio d6i véi H13.

Loi cAm on: Cac tic gia tran trong cam on UBND thanh
pho Da Nang da tai trg cho nghién clru nay.
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PHU LUC
Bdng 1. Gia tri OD ¢ budc song 600nm va mat do 1é bao
twong ung (CFU/ml)
STT Mt d¢ té bao CFU/mL 0D600
1 57.741.935,48 1,0760
2 5.774.193,55 0,1020
3 577.419,35 0,0170
4 57.741,94 0,0082
5 5.774,19 0,0078
6 577,42 0,0064
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