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ABSTRACT

This study was aimed to isolate and select protease bacteria and
determine the most appropriate culture medium to produce proteases.
From commercial natto and fresh soybean residue, five bacterial isolates
were isolated on casein medium (pH 9.5). N1 isolate with the highest
protease activity was chosen to sequence and compared with database
GenBank of NCBI by BLAST N software. The results showed that N1
isolate was 99% of the identity with GU980947.1 Bacillus subtilis CICC
10023 and was named Bacillus subtilis N1. The results of the most
appropriate medium for the production of protease from Bacillus subtilis
N1 was 1% defatted soybean, cultivation pH and incubation time were 8
and 48 hours, respectively, enzyme activity reached 1.870 TU/mL. The
crude protease was the alkaline protease with the optimal pH in the
range of pH 8-9 and had the fibrinolytic activity.

TOM TAT

Nghién ciru nham phan lap, tuyen chon va khdo sdt méi trieong nuéi cdy
thich hop cho vi khudn dé tong hop protease. Tir natto thwong mai va ba
ddu nanh da phan ldp dwoc nam dong vi khudn trén méi truong casein,
pH 9,5. Vi khudn N1 ¢6 hoat tinh protease cao nhdt dwoe tuyén chon dé
dinh danh bang cdch gidi trinh tw viimg gen 16S rRNA va sir dung phan
mém BLAST N so sanh véi trinh tw cdc dong vi khudn cé trong GenBank
ciia NCBI. Két qua cho thdy vi khudn NI c6 ti 1é dong hinh cao véi dong
GU980947.1 Bacillus subtilis CICC 10023 ti Ié¢ 99% va duwoc dat tén la
Bacillus subtilis N1. Két qud khdo sdt méi trwong nudi cdy vi khudn
Bacillus subtilis NI cho thay ddu nanh tach béo 6 nong dé 1,2% véi thoi
gian lén men 48 gio trong moi truong pH 8 la thich hop nhdt cho su tong
hop protease ciia vi khudn, hoat tinh cao nhdt dat 1,8 70 TU/mL. Protease
thé thu dwoc thudc nhom protease kiém hoat dong t6i wu trong khodng
pH 8-9 va ¢6 khd ndng thity phdan huyét khoi fibrin.

Trich dn: Phan Thi Bich Tram, Luong Thi Thu Huong va Khic Ngoc Vy, 2019. San xuét protease tir
Bacilus subtilis N1 str dung phu pham d4u nanh. Tap chi Khoa hoc Truong Pai hoe Can Tho.

mai,

55(6B): 30-37.

1 PAT VAN PE

Protease 1a mét trong ba nhom enzyme cong
nghiép 16n nhét trén thi truong enzyme thuong
chiém 60% tong lugng enzyme toan cau

(Salleh et al., 2006) va dwoc sir dung phd bién
trong cong nghiép tay ria, cong nghiép ché bién
thuc pham, y hoc, noéng nghiép,... (Rao et al.,
1998). Phan I6n protease dwoc thu nhan tir chi
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Bacillus sp., v&i diéu kién nudi cdy va thu nhan
enzyme don gian, ché phim enzyme c6 do bén cao,
hoat dong trong khoang nhiét do va pH phu hop
véi diéu kién ing dung trong cong nghiép (Sharma
etal., 2017).

Theo bao cdo cua To chuc Y té thé gidi
(WHO), nam 2016 c6 17,9 triéu ngudi chét do cac
bénh lién quan dén tim mach (chiém 31% tong sé
ca tir vong trén toan cau). Trong d6 85% la do dau
tim va dot quy, du doan dén nam 2030 con s tir
vong co thé tang 1én 23,3 triéu (Huy et al., 2016).
Nguyén nhan chinh gay bénh nay la do sy tich tu
cuc mau dong fibrin trong thoi gian dai dan dén sy
hinh thanh huyét khdi lam tac nghén hoac v& mach
mau (Wang et al., 2009). Enzyme thuy phén fibrin
phat hién dau tién trong ché pham dau nanh lén
men Nhat Ban (Sumi et al., 1987) thugc nhom
protease c6 kha nang thuy phan fibrin dugc ung
dung rong rai dé diéu tri hodc ngin ngira cic bénh
vé& tim mach.

Hién nay véi nhu cau sir dung cua xa hoi, c6 rat
nhiéu nghién ctru dugc cac nha khoa hoc thuc hién
phan lap, ly trich ngudn protease thiy phéan fibrin
toe vi sinh vat dac biét chang Bacillus subtilis
(Pagnoncelli et al., 2017) va c6 thé sir dung céc
nguon nguyén liéu ré tién tir cam lia mi (Wang et

, 2009), dau nanh (Kapoor and Panda, 2013)
h0ac chung Pseudomonas str dung vo tom (Wang
etal., 2011),... nham chu dong nguon san xuat mot
cach hiéu qua va tién lgi cho nguoi sir dung. Cung
véi xu hudng d6, nghién ctru dugc thyc hién véi
muc tiéu phan 1ap, tuyén chon va khao sat moi
truong nudi cdy thich hop cho vi khuan dé tong
hop protease co hoat tinh thuy phan fibrin, dé tai c6
thé 1am co s& dé ung dung ché pham trong linh virc
y hoc.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit li¢u nghién ciru

Nguyén liéu sir dung gdm: ddu nanh, ba dau
nanh, dau nanh tach béo, vo dau tom. Cac nguyén
liéu duoc phoi ty nhién, sau d6 xay min va sang
qua rdy 2 mm, bao quan & 4°C. Cac héa chit:
pepton, yeast extract, N-succinyl-Ala-Ala-Pro-Phe-
p-nitroanilide (Sigma), L- tyrosin, casein (Merck).
Natto, thyc pham 1én men tir dau nanh (Natto
Mameki 45g - Nhat) va ba dau nanh duoc st dung
dé phan 1ap vi khuan.

2.2 Phuwong phap nghién ciu

2.2.1 Phdn Idp va tuyén chon dong vi khuan
Bacillus subtilis co hoat tinh protease cao

Tién hanh phéan 1ap vi khuin sinh protease tir
natto thuong mai va bd ddu nanh trén moi truong

31

Tdp 55, S6 6B (2019): 30-37

casein pH 9,5 theo phuong phap cua Vakilwala va
Patel (2017). Chon cac khuan lac roi rac va khéac
nhau vé hinh thai dé cay chuyén nhiéu lan dén khi
khuan lac ¢ong nhat. Tuyén chon vi khuan c6 hoat
tinh protease cao trén dia thach casein 1%, agar 2%
dya theo phuong phap Lé Thi Bich Phuong va ctv.
(2012). Hat 100 uL dich enzyme tir cac dong vi
khuan vao 13 thach (dwong kinh 0,7 cm), u & 4°C
trong 24h. Hoat tinh protease cua vi khuan duoc
danh gid thong qua duong kinh vong thuy phan
casein trén dia thach, chon dong vi khuan c6 kha
ning sinh protease c6 hoat tinh cao nhit dé dinh
danh va st dung trong cac nghién ciru sau.

Dinh danh so bd dic diém, hinh thai vi khuan
va sinh ly theo phuong phap cua Barrow va
Feltham (1993). Két hop dinh danh bang phuong
phap giai trinh tw ving gen 16S rRNA (miu dugc
phan tich tai cong ty Sinh hoa Phu Sa, TP. Can
Tho) va so sanh vé6i dong vi khuan chuan trong
GenBank ciia NCBI bing chuong trinh Basic Local
Alignment Search Tool (BLAST).

2.2.2 Khao sat moi truong lén men thich hop
cho sinh tang hep protease cua vi khuan

Khdo sat ngu(fp co chdt va thoi gian 1én men
thich hop cho sy tong hop protease

Thi nghiém sir dung dong vi khuén c6 hoat tinh
protease cao da dugc phan lap va tuyén chon trong
muc 2.2.1. Cac nghiém thtc khao sat gdm: (1) dau
nanh, (2) d4u nanh tach béo, (3) ba dau, (4) dau
tom. Ngudn co chit cua cac nghiém thirc sir dung
nong do 1%, bd sung thém NaCl 0,5%, KoHPO,
0,1%, CaCl; 0,05%, glucose 0,5% vao mdi trudng
1én men 1ong, diéu chinh pH méi truong vé muc 8.
Nuoi cdy vi khuan trong cac khoang thoi gian 24h,
48h va 72h, sau d6 thu dich enzyme bang cach ly
tam 7500 rpm, 4°C va do hoat tinh protease cua cac
nghiém thuc bing phuong phap Kunitz cai tién
(Kunitz, 1947). Chon nguon co chét va thoi gian
nudi cdy vi khuan thich hop thong qua nghiém thirc
c¢6 hoat tinh protease cao nhit. Pon vi hoat tinh
protease (TU) 1a lugng enzyme can thiét thuy phan
casein giai phong ra 1pumol tyrosine trong thoi gian
mot phat & pH 7,5, nhiét d6 37°C va biéu hién qua
don vi TU/mL.

Khdo sdt nong do ngyén co chat va pH moi
trieong thich hop cho su tong hop protease

Nguon co chét va thoi gian di chon trong thi
nghiém trudc, tién hanh bd sung vao méi truong
1én men VGi ndm néng d6 co chét khac nhau: 0,5%;
0,8%; 1%; 1,2%; 1,5%. Sau thoi gian 1én men thich
hop tién hanh thu dich enzyme va do hoat tinh
protease cac nghiém thic. Chon néng dd co chét
thich hgp théng qua nghiém thic cho hoat tinh
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protease cao nhét. Sau khi xac dinh duoc nong do
co chat thich hop, tién hanh khio sit pH méi
truong 1én men v6i nam mirc do tir 6 dén 10. Tién
hanh thu dich enzyme va do hoat tinh protease
bang phwong phap Kunitz cai tién. Xac dinh pH
moi truong thich hop dé vi khuan hoat dong cho
hoat tinh protease cao nhat.
2.2.3 Xdc dinh mét sé tinh chat cia ché pham

protease tho

Xdc dinh pH t6i wu cho sy hoat dgng ciia ché
phdm protease thé

Dich protease thé duoC G nam phut trong pH
dém véi cac gia tri tir 7 dén 11. Sau do tién hanh do
hoat tinh protease ctia cac nghiém thic theo
phuong phap Kunitz cai tién véi co chat casein
duoc pha trong cac d€m tuong ung.

Xdc dinh hoat tinh thiy phan fibrin trong ché
phdm protease thé

Kha niang lam tan huyét khdi ciia protease tho
duge xac dinh theo phuong phap cua Lé Thi Bich
Phuong va ctv. (2012). Tién hanh hat 100 pL dich
enzyme tho cho 1én mang huyét khéi heo. Quan sat
su thay doi kich thudc cia cac mang huyét khdi
sau 150 phat. Kha nang thuy phan fibrin bang co
chat dac hiéu theo phuong phap Wang et al.
(2011). Cho dich enzyme phan wng véi co chit dic
hiéu N-succinyl-Ala-Ala-Pro-Phe-p-nitroanilide, u
& 37°C trong nam phuat, phan tng két thuc bang
cach thém 1,4 mL TCA 0,15 M va san pham p-
nitroanilide giai phong dugc do & budc song 405
nm. Mét don vi hoat tinh enzyme dugc xac dinh la
luong enzyme can thiét dé giai phong 1nmol p-
nitroaniline trong mot phut véi cac didu kién phan
g va biéu hién qua don vi U/mL.

2.3 Xir i s6 liéu

Céc thi nghiém b tri hoan toan ngau nhién véi
ba Ian l3p lai. Théng ké két qua va danh gia su
khac biét giita cac nghiém thac bang phan mém
SPSS 20.0

3 KET QUA VA THAO LUAN

3.1 Phin lap va tuyén chen vi khuin
Bacillus subtilis ¢6 hoat tinh protease cao

Tir mau natto thwong mai va ba dau nanh tuoi
da phan 1ap duoc nam dong vi khuan & diéu kién
hiéu khi trén moéi trudng casein (pH 9,5). Trong do,
ba dong dugc phan 1ap tir natto thuong mai (ki hiéu
N1, N2, N3) va hai dong dugc phan 1ap tor ba dau

32

Tdp 55, S 6B (2019): 30-37

nanh tuoi (ki hiéu D1, D2). V& hinh thai khuan lac,
dong N1 ¢6 khuan lac mau tring duc, trung tdm co
nim nhé mau nhat hon, bia rang cua, bé mit nhan,
kho, bam sat mit thach, dong N2 va D1 khuan lac
mau vang, bé mat nhin bong, bia nguyén, dong N3
va D2 khuan lac mau trang duc, bé mat bong, bia
nguyén. Khi quan sat dudi kinh hién vi ¢ vat kinh
40X (phéng dai 400 lan), cac dong vi khuén co
dang hinh que ngén va c6 kha niang chuyén dong.

Céc dong vi khuin dugc danh gia kha ning
tong hop protease dua trén vong thuy phan casein
trén dia thach. C6 4/5 dong vi khuan tao dugc vong
thiy phan casein trén dia thach casein 1%. Puong
kinh vong thity phan cta cac dong vi khuan dao
dong tr 0,1 cm dén 1,4 cm. Trong do, dong vi
khuan N1 ¢6 duong kinh thuy phan 16n nhat 1a 1,4
cm, dong N2 va D1 duong kinh vong thiy phan 1a
0,7 cm va 0,6 cm, dong N3 c6 dudng kinh vong
thity phan 1 0,1 cm, dong D2 hau nhu khéng tao
dugc vong thuy phan (Hinh 1). Do d6 c6 thé két
luan so bd dong vi khuin N1 c6 kha ning sinh
protease c¢6 hoat tinh cao nhat trong nim dong vi
khuan phan 1ap.

Hinh 1: Vong phén gidi casein trén dia thach
cua cac dong vi khuan

Pinh danh so bd qua dac diém hinh thai va sinh
1y: vi khuan N1 duoc tién hanh nhugm gram va thir
noi bao tir theo phwong phap cua Barrow and
Feltham (1993). Dong N1 cho két qua 1a gram
duong va c6 kha nidng hinh thanh ndi bao tir. Theo
cdm nang phén loai cia Cowan va Steel (Barrow
and Feltham, 1993), dong N1 c6 kha nang thudc
gidng Bacillus (Hinh 2 va 3).
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Hinh 2: Té bao vi khuin N1 x400 lan

Dinh danh bing phuong phép sinh hoc phan tir
dong N1: tién hanh giai trinh ty ving gen 16S
rRNA va sir dung chwong trinh BLAST N dé so
sanh muc do déng hinh cta trinh tu vi khuan N1
V6i trinh ty cua cac dong vi khuan chuan trong
GenBank cia NCBI.

Trinh ty nucleotid ctia dong N1:
GCTGCTATCATGCAAGTCGAGCGGACAGATGG

GAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTG
AGTAACACGTGGGTAACCTGCCTGTAAGACTGGG
ATAACTCCGGGAAACCGGGGCTAATACCGGATGG
TTGTTTGAACCGCATGGTTCAAACATAAAAGGTG
GCTTCGGCTACCACTTACAGATGGACCCGCGGCG
CATTAGCTAGTTGGTGAGGTAACGGCTCACCAAG
GCGACGATGCGTAGCCGACCTGAGAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGA
TGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAG
GGAAGAACAAGTACCGTTCGAATAGGGCGGTACC
TTGACGGTACCTAACCAGAAAGCCACGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCA
AGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTC
GCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCC
CGGCTCAACCGGGGAGGGTCATTGGAAACTGGGG
AACTTGAGTGCAGAAGAGGAGAGTGGAATTCCAC
GTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAA
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Hinh 3: Hinh thai khuin lac N1

CACCAGTGGCGAAGGCGACTCTCTGGTCTGTAAC
TGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACG
ATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTT
AGTGCTGCAGCTAACGCATTAAGCACTCCGCCTG
GGGAGTACGGTCGCAAGACTGAAACTCAAAGGAA
TTGACGGGGGCCCGCACAAGCGGTGGAGCATGTG
GTTTAATTCGAAGCAACGCGAAGAACCTTACCAG
GTCTTGACATCCTCTGACAATCCTAGAGATAGGA
CGTCCCCTTCGGGGGCAGAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGG
TTAAGTCCCGCAACGAGCGCAACCCTTGATCTTA
GTTGCCAGCATTCAGTTGGGCACTCTAAGGTGAC
TGCCGGTGACAAACCGGAGGAAGGTGGGGATGAC
GTCAAATCATCATGCCCCTTATGACCTGGGCTAC
ACACGTGCTACAATGGACAGAACAAAGGGCAGCG
AAACCGCGAGGTTAAGCCAATCCCACAAATCTGT
TCTCAGTTCGGATCGCAGTCTGCAACTCGACTGC
GTGAAGCTGGAATCGCTAGTAATCGCGGATAGCA
TGCCGCGGTGAATACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACACCACGAGAGTTTGTAACACCC
GAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCG
CCGAAGGTGGAAC

Dong N1 ¢6 tong sb nucleotid dwoc giai 1a 1439

nucleotid, cho két qua dong hinh véi dong
GU980947.1 Bacillus subtilis CICC 10023 véi ti I€
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99% (Hinh 4). Bacillus subtilis 1a vi khuan quan
trong dé san xuat protease ung dung trong cong
nghiép va y hoc (Dos Santos Aguilar and Satto,
2018). Phan I6n cic enzyme thiy phan fibrin trén

Sequences producng signiicant alignments:

Select All None Selected:
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thi truong déu dwoc téng hop tir cac dong Bacillus
subtilis véi d6 6n dinh cao (Pagnoncelli et al.,
2017), do d6 tiém nang san xuat enzyme ciia dong
N1 la rat I6n.

T Algnments

Hinh 4: Mitc d§ twong dong ciia dong N1 véi cac dong khac trén co sé dir ligu NCBI

3.2 Mai truwomg 1én men thich hep cho sy
tong hop protease tir Bacillus subtilis N1

3.2.1 Nguon co chat va thoi gian 1én men
thich hop

Tir Hinh 5 cho thiy ba loai nguyén liéu 1a dau
nanh, ba dau va dau nanh tach béo déu thich hop
lam ngudn co chat cho sy 1én men protease cua
Bacillus subtilis N1. Cu thé, Bacillus subtilis N1
cho hoat tinh protease cao nhét trong méi truong
dau nanh tach béo véi 1,473 TU/mL cao hon so véi
khi sir dung dau nanh nguyén chét (1,212 TU/mL),
hoat tinh protease thap nhit trong méi truong bot
dau t6m (0,513 TU/mL). Két qua nay phu hop Véi
bao cao ciia Zu et al. (2010), sy tong hop enzyme
thuy phan fibrin cta Bacillus subtilis trong moi
truong phu phdm dau nanh cho hoat tinh cao hon
SO V6i s dung dau nanh nguyén chat. Nguyén
nhén ¢6 thé do Iuong chét béo trong ddu nanh lam
anh hudng dén sy sinh truong cua Bacillus subtilis.

So v6i mot sb nghién ctu s dung ngudn co
chat dét tién dé san xut protease tir vi khuan nhu:
cao chiét thit bd cho hoat tinh protease 0,414
TU/mL (Naidu and Devi, 2005), casein cho hoat
tinh 0,758 TU/mL (D3 Thi Bich Thuy, 2012) thi
dau nanh tach béo duogc st dung trong nghién cau
nay cho hoat tinh protease cao hon. Theo Li et al.
(2013), phy pham dau nanh néi chung c6 ham
lugng chat béo thap (9,3%-10,9%), chit xo cao
(52,8%-58,1%), protease ddi dao (36%-38%),
ngodi ra con chira magié, sét, photpho, isoflavone
va lugng axit amin da dang, do do rat thich hop
cho su sinh truong va phat trién cua vi khuan. Mic
khac, phu phim d4u nanh dic biét dau nanh tach
béo 14 ngudn co chét ré tién va rat doi dao dwoc su
dung trong chan nudi. Tur d6 c6 thé két luan,
nguyén liéu nay hoan toan cé thé 1a ngudn co chat
tiém nang cho Su san xuét protease tir vi khuan.

Hoat tinh protease ting tir 24 gid dén 48 gio 1én
men, nhung sau do hoat tinh khong tang lén tir 48
gio dén 72 gio 1én men. Két qua kha giéng véi
nghién ctu cuaa Olajuyigbe va Ajele (2008); Chu
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(2007) su tong hop protease cua vi khuan Bacillus
dat t6i da sau 48 gio 1én men. Trong khi d6 Huang
et al. (2003) bao cao rang Bacillus cho hoat tinh
protease cao nhat sau 28 gio 1én men. Nhu vay, tily
thuoc vao loai vi khuan, ngudn dinh dudng, didu
kién nuoi cdy ma co6 thoi gian 1én men khac nhau
(Sharma et al., 2017). B4i véi thi nghiém nay, thoi
gian thich hop dé thu protease tir Bacillus subtilis
N1 1a 48 gi¢ 1én men.
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Hinh 5: Hoat tinh protease theo ngudn co' chat
va thoi gian 1én men

3.2.2 Nong dé co chat va pH méi truwong lén
men thich hop

Sau khi lya chon dugc ngudn co cht thich hop
cho sy téng hop protease 1 dau nanh tach béo, thi
nghiém tiép tuc khao sat ndng d¢ co chét thich hop
dé nang cao hoat tinh protease, két qua thé hién
trong Bang 1.

Bacillus subtilis N1 cho hoat tinh protease ting
dan tir 0,664 TU/mL dén 1,538 TU/mL khi ting
nong do ngudn co chat tir 0,5% dén 1,2%, tuy
nhién hoat tinh ¢6 xu huéng giam rd rét khi tiép tuc
tang ndng do co chét tir 1,2% lén 1,5%, nguyén
nhan c6 thé do ndng do co chit cao da lam anh
huéng dén tdc do chuyén dong cua vi khuan trong
moi trudng long, ngoai ra sy du thira ngudn
nitrogen lam wc ché tong hop protease cua vi
khuan (Moon and Parulekar, 1991 trich dan tu
Bhunia et al., 2012). Nhu vay, b6 sung dau nanh
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tich béo & nong do 1,2% vao moi truong 1én men
la thich hop nhat.

Két qua khao sat pH moi truong 1én men thich
hop dé tong hop protease dwoc thé hign ¢ Hinh 6.
Bacillus subtilis N1 ¢6 hoat tinh protease tang 1én
tr 1,403 TU/mL dén 1,870 TU/mL khi pH méi
truong tang tir pH 6 dén pH 8, sau d6 hoat tinh
protease giam khi pH moi truong 1én murc pH 9 va
pH 10. Gia tri pH moi truong nudi cdy anh huong
dén su trao ddi ion H* _qua mang té bao vi khuén tir
d6 lién quan dén sy 6n dinh ciing nhu hoat dong
clia enzyme dugc tiét ra ngoai méi truong (Bhunia
et al., 2012), vi khuan tiét protease kiém luon doi
hoi pH moi truong ban dau phai cao hon 7,5
(Kumar and Takagi, 1999). Do do6 theo nghién cuu
cua Olajuyigbe va Ajele (2005); Dodia et al.
(2006), pH moi truong t6i wu cho sy sinh truong va
tong hop protease kiém cua Bacillus sp. trong
khoang pH 8-10. Trong nghién ctru nay, Bacillus
subtilis N1 cho hoat tinh protease cao nhit trong
mdi trudong cd pH 8 nén co kha nang protease thu
duoc thude nhom protease kiém.

Bang 1: Hoat tinh protease theo néng dj theo
nong d¢ nguon co chat

Nghiém Nong d9 co Hoat tinh protease
thirc chit (%) (TU/mL)
1 0,5 0,6649+0,004

2 0,8 1,405°+0,014

3 1,0 1,435°+0,093

4 1,2 1,538%+0,047

5 1,5 1,239°+0,037

F **
Cv 4%

Ghi chu: Trong cung mét Cot, cdc gia tri duoc danh dau
béi cdc chit cdi gidng nhau thi si khdc nhau khong cé ¥
nghia & mirc y nghia 5% theo kiém dinh Duncan; **:
Khdc biét c6 y nghia théng ké ¢ mire Y nghia 1%.

2.5 4

2.0 - 1.870¢ 1,780°

1,674
L5 | 1403 1.508¢

1.0 -

0.5 -

0.0 - ;

pH7 pHBE pH9 pH 10
Gia tri pH méi trwong ban dau

Hoat tinh protease (TU/mL)

Hinh 6: Hoat tinh protease theo pH méi trudng
1én men
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3.3 M@t sb tinh chét ciia protease thd
3.3.1 pH hoat dgng toi wu ciia protease thé

Két qua khao sat pH tdi wu cua protease thd
thau nhan hoat dong trong khoang pH tir 8 dén 9
twong ung vai hoat tinh dat 1,920 TU/mL va 1,905
TU/mL (Hinh 7). Theo Dos Santos Aguilar va
Satto (2018), nhom protease kiém hoat dong téi uu
nhét trong khoang pH tir 7 dén 11, do d6 protease
th6é thu duwoc tir Bacillus subtilis N1 thudc nhom
protease kiém cho thdy tiém ning ung dung cua
ché pham 1a rét cao.

3.0

2.5 A
20 | 1,920® 1,905°

" |1,557°

1.5 1,342+

0,970°
1.0 A

0.5

Hoat tinh protease (TU/mL})

0.0 . . ‘ ‘ .
pH7 pH8 pHYS pHI10 pHI11
Gia tripHhoat dong
Hinh 7: pH t6i wu cia protease thé thu nhan tir
Bacillus subtilis N1

3.3.2 Hoat tinh thuy phdn fibrin cua protease

tho

Két qua kiém tra kha nang lam tan huyét khdi
cho thdy manh huyét khéi dugc nho dich enzyme
protease thd (mau 2) da giam kich thudc rd rét sau
150 phat trong khi manh huyét khéi ddi ching
(mau 1) khong co sy thay ddi vé kich thudc & cing
thoi gian (Hinh 8)

. ®
1 2

Huyét khoi sau 150 phut
1 2

Hinh 8: Kha niing 1am tan huyét khéi caa dich
enzyme

Ghi chu: mau 1 doi chirng (khong cé dich enzyme thé);
mau 2: ¢é dich enzyme thé
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Khi do hoat tinh thity phan fibrin trén co chat
dac hiéu N-succinyl-Ala-Ala-Pro-Phe-p-
nitroanilide, protease tho c6 kha nang thuy phan
lién két amide, giai phong p-nitroanilide c6 mau
vang (Hinh 9) cho d6 hip thu cao nhit & budc song
405 nm véi hoat tinh trung binh 1a 153,59+ 24,32
U/mL. Tur cic két qua trén c6 thé nhan dinh
protease tho c6 hoat tinh thuy phéan fibrin, day la
tinh chét dic biét quan trong trong y hoc dé diéu tri
cac bénh lién quan dén tim mach. Theo udc tinh thi
truong toan cAu vé céac loai thude lam tan fibrin 1a
gan 14 ty USD (Wang et al., 2009) cho thiy nhu
Cau cua xa hoi ddi vai loai thude nay 1a rat 16n. Do
d6 ché pham enzyme rat c6 gia tri trong thuc tién
doi song.

L -
— FETE | mv AW

——— — <

Hinh 9: Do hoat tinh thiiy phén fibrin trén co
chat dac hiéu

Ghi chii: 6ng nghiém 0: mdu Blank; ng nghiém 1, 2 va
3: mau thdt twrong vng vai 3 lan lap lai

4 KET LUAN

Dong vi khuan N1 duoc phan 1ap tir natto
thuong mai cho hoat tinh protease cao va co ti I¢
tuong dong 99% vai dong Bacillus subtilis CICC
10023. Méi truong nudi cdy vi khuan Bacillus
subtilis N1 véi dau nanh tach béo ndng do 1,2% va
thoi gian 1én men 48 gid trong moi truong pH 8 1a
thich hop nhat cho su phat trién cua vi khuan dé
san sinh protease cho hoat tinh cao nhét. Protease
tho thu duoc thude nhom protease kiém, hoat dong
t6i wu trong khoang pH 8-9 va co kha ning thuy
phan cuc huyét khdi fibrin nén c6 gia tri tng dung
cao trong thyc té.
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