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ABSTRACT

This study was conducted under in vitro conditions to assess the effect of
culture conditions on the protease production of Streptomyces DH3.4.
Experiments were conducted in various pH levels (4, 5, 6, 7, 8 and 9) and
different concentrations of NaCl (0; 0.5; 1; 1,5; 2; 2.5; 3 and 3.5%). The
incubation time in the experiment was observed at intervals of 24, 48, 72,
96, 120, 144 and 168 hours. The sources of carbon used in the experiment
were glycerol, D-glucose, sucrose, D-maltose, D-xylose, soluble starch
with a concentration of 1%. Organic nitrogen sources were chosen such
as casein, malt extract, peptone, tryptone, soybean meal, and yeast extract
with a concentration of 0.5%. The sources of inorganic nitrogen including
KNOs, (NH4NO3), (NH¢)280+ and NH,Cl were designed with a
concentration of 0.1%. Each experiment was run in triplicates. The
results showed that the maximum protease production from Streptomyces
strain DH3.4 was found under culture conditions adjusted to pH7.0, 1.5%
NaCl and 144 hours of incubation. Starch performed the sole source of
carbon, whereas malt extract and (NH4)2S04 were the superior organic
and inorganic substrates, respectively.

TOM TAT

Nghién ciru dwoc thuc hién trong diéu kién in vitro nham danh gid sy anh
huong ciia cdc Yéu t6 méi truong Ién hoat tinh enzyme protease ciia vi
khudn Streptomyces DH3.4. Thi nghiém thuwc hién & cdc méi truong pH
khdc nhau 4; 5; 6; 7; 8 va 9, nong d¢ NaCl 0; 0,5; 1; 1,5; 2; 2,5; 3 va
3,5%. Thoi gian quan sat trong thi nghiém la 24, 48, 72, 96, 120, 144 va
168 gio. Nguon carbohydrate sir dung trong thi nghiém la glycerol, D-
glucose, sucrose, D-maltose, D-xylose, soluble starch vdi nong do 1%.
Nguén nitrogen hitu co sir dung la casein, malt extract, peptone, tryptone,
ba ddu nanh, yeast extract véi nong dg 0,5%. Nguon nito vo co bao bom
KNOs, NH;NO3, (NH4)2SO4 va NHyCl duwegc bé tri voi nong do 0,1%. Thi
nghiém dwoc bé tri véi 3 lan Idp lai. Két qua cho thdy kha ning sinh hoat
tinh protease cao nhdt ciia ching Streptomyces DH3.4 duogc ghi nhdn ¢
diéu kién nuéi cay pH 7,0; 1,5% NaCl va thoi gian nuoi cdy la 144 gio.
Tinh bét la nguon carbon tét nhdt, trong khi malt extract va (NH4)2504
lan lwot la céc co chdt dam hitu co va vé co toi wu.
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1. GIOI THIEU

Protease 1a mét trong nhimg enzyme co nhiéu
ung dung rong rai phuc vu cho doi song, trong cac
nganh c6ng nghiép thue pham, dét may, duoc pham.
Protease c6 thé thu nhan tir cdc ngudn: thyc vat,
dong vat va vi sinh vat. Trong do6, vi sinh vat la
ngudn cho protease phong phu nhét. Mot sb loai vi
sinh vat co kha ning tong hop protease nhu:
Streptomyces griseus (Nomoto et al., 1960),
Bacillus subtilis (P& Thi Bich Thuy, 2012), B.
cereus, Streptomyces rimosus va Aspergillus
oryzae... Trong do, enzyme protease dugc san Xudt
v6i san lwong 16n nhat chu yéu tir vi khuan Bacillus
mic di c6 nhidu ngudn vi khuan dé san xuat
protease nhung chi c6 mot s it duge nghién ciru ing
dung trong san xut thuong mai. V& phuong dién
tong hop protease, Streptomyces dugc nghién ctru it
hon vi khuan Bacillus va ndm moc Tuy nhién,
ngudi ta cling da tim ra dugc mot s6 loai c6 kha ning
tong hop protease cao nhur: Streptomyces grieus, S.
fradiae, S. terimosus,... Cac ché pham protease tir
vi khuan duoc biét nhidu 12 pronase (Nhat) dugc
chiét tach tir Streptomyces grieus, enzyme nay cé
tinh déc hi¢u rong, c6 kha nang thuy phan hon 90%
céc lién két peptide thanh cac amino acid. Vi khuan
Streptomyces c6 kha nang tiét ra enzyme protease
ngoai bao va co thé duoc nudi cdy trong diéu kién
nhiét d9, pH thich hop dé tao ra cac san pham voi
céc ddc tinh 6n dinh trong cac diéu kién moi truong
khac nhau. Trén co s¢ d6 cac nghién ctru dugce tién
hanh dé thu duoc ngudn protase c6 ham lugng hoat
tinh cao can t6i uu tir ngudn phén 1ap, phuong phap
thyc hién, diéu kién nudi cdy, dic biét 1a thanh phan
va co chit cam g trong méi truong nudi. Do d6
thi nghiém dugc tién hanh nhim t6i wu cac diéu kién
nudi cay trong in vitro 1én kha ndng sinh enzyme
protease cua ching vi khuén Streptomyces DH 3.4.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuwong phap nghién ciru
2.1.1. Béi twong thi nghiém

Chung vi khuédn Streptomyces DH3.4 duoc phan
1ap tir bun ao nudi tom thé chan tring Litopenaeus
vannamei & tinh Tra Vinh vé6i hoat tinh khang khuan
Vibrio parahaemolyticus va hoat tinh enzyme cao
(Pham Vin Nhuan, 2020) va bao quan tai phong thi
nghiém Vi sinh vat hitu ich, B mén Thuy sinh hoc
tmg dung, Khoa Thuy san, Truong Dai hoc Can
Tho.

2.1.2. Phuong phdp chudn bi bao tir vi khudn

_ Chung vi khuén Streptomyces DH3.4 duoc phuc
hoi va nuoi trén moi trudong starch casein agar
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(SCA) & 30°C trong 5 ngay dén khi bao tir vi khuan
xut hién. Hat 3 mL nuéc mudi sinh 1y tiét tring
(0,9% NaCl) va 1 giot dung dich 0,1% Tween 80
(chat hoat dong bé mit) vao dia SCA chira bao tir vi
khuén Streptomyces (El-Shatoury et al., 2020), sau
d6 dung que cdy khir tring tach nhe nhang cac bao
tir trén khuan lac vao dung dich trén va hiit chuyén
vao 6ng nghiém tiét tring. Huyén phu bao tir
Streptomyces duge diéu chinh gia tri OD=02 ¢
budc song 540 nm (Sengupta & Paul, 1992) bang
nuéc mudi sinh ly tiét trung va mat do vi khuan
Streptomyces sp. dugc xac dinh bang phuong phap
cay trai (APHA, 2017) trén m6i truong SCA ¢ 30°C
trong 5 ngay dé phuc vu cho cac nghién ciru tiép
theo.

2.1.3. Phuong phdp t6i wu cdc diéu kién Iy héa

trong qua trinh lén men
a. Toi wu pH ciia méi trieong

Thi nghiém dugc tién hanh trong diéu kién in
vitro nhu sau: dung micro pipette chuyen 100 pL
huyén phu bao tir (ODsso = 0,2) vao ong nghiém
chtra 9,9 mL mo6i truong starch casein broth (SCB)
da duge diéu chinh d6 pH bang NaOH va HCI d¢ dat
céc gia tri lan lugt 12 4, 5, 6,7, 8 va 9. Ong nghi¢ém
chira méi truong SCB va 100 pL. nudc muoi sinh 1y
(0,9% NaCl) duoc chuan bi dé lam déi chimg va mi
nong do pH dugc b tri véi 3 1an 1ap lai. Sau 5 ngay
nudi cdy & 30°C trén may lic (téc do6 150
vong/phut), mau dugc tién hanh ly tdm thu phan
dich noi (cell free supernatant, CFS) dé danh gi4
hoat tinh enzyme protease va phan sinh khéi té bao
(cell biomass) dugc xac dinh trong luong kho (dry
cell weight).

b. Anh hwéng nong dé NaCl

Thi nghiém nhim d4nh gia anh huong cua cac
nong do NaCl Ién hoat tinh enzyme cuia ching vi
khuan. Cuy thé nhu sau: éng nghiém chira 9,9 mL
mdi truong SCB duogc diéu chinh néng do NaCl (&
cac n6ng d6 0; 0,5; 1; 1,5; 2; 2,5; 3 va 3,5%) va 100
uL huyén phi bao tir (ODs40 = 0,2) duge 0 & 30°C
trén may lic (tdc do 150 vong/phut) trong 5 ngay.
Dung 100 pL nude mudi sinh 1y 0,9% NaCl thay thé
huyén phti bao tir dé lam nghiém thirc dbi ching.
Phan dich CFS va sinh khdi té bao dugc thu bang
phuong phép ly tim dé xac dinh hoat tinh enzyme
va trong lugng kho. Thi nghiém dugc thyc hién véi
3 1an lap lai.

c. Anh hwéng cia cic nguon carbohydrate

Ngudn carbohydrate (C) st dung trong thi

nghiém bao gdom glycerol, d-glucose, sucrose, d-
maltose, d-xylose, soluble starch dugc bo sung vao
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mdi truong SCB véi nong dd 1% (Al-Dhabi et al.,
2020b) va 100 pL huyén phi bao tir vao dng nghiém
da b6 sung cac nguon C thay thé. Thi nghiém duoc
lap lai véi 3 lan. Hoat tinh enzyme va trong lugng
kho cua té bao duge xac dinh sau 5 ngay nudi cay &
30°C trén may lic (téc do 150 vong/phut).

d. Anh hwéng ciia cdc nguon nitrogen

Thi nghiém dugc thyc hién twong ty nhu phuong
phap mé ta & trén voi 2 ngudn nitrogen (N) hitu co
va vo co. Ngudn N hitu co: gdm casein, malt extract,
peptone, tryptone, bd dau nanh, yeast extract vao
mdi truong SCB duoc chuén bi véi n6ng do6 0,5%
(Haritha et al., 2012). Nguon N v6 co: méi truong
SCB dugc bd sung lan luot cic ngudn KNOs,
(NH4NO3), (NH4)2S04, NH4Cl v6i nong do 0,1%
(Haritha et al., 2012). Ong nghiém chtra méi truong
SCB di diéu chinh cac ngudn N khéc nhau dugc bo
sung 100 pL huyén phu bao tir va danh gia hoat tinh
protease sau 5 ngay nudi cdy & 30°C trén may lic
(téc d6 150 vong/phut). Cac nghiém thirc trong thi
nghiém duoc tién hanh trong diéu kién in vitro véi
3 lan lap lai.

e. Anh hwéng cia thoi gian nudi cdy lén hoat

tinh enzyme protease

Hoat tinh enzyme cua ching vi khuan
Streptomyces DH3.4 dugc danh gia ¢ cac moc thoi
gian nudi cay khac nhau. Ong nghiém chira 9,9 mL
mai truong SCB duoc didu chinh ndng d6 NaCl va
pH & gié tri tot nhat dya vao két qua dat duge & cac
thi nghiém trén, sau d6 hat 100 uL huyén phu bao
tir (ODs40 = 0,2) vao cac Ong nghiém chira moi
truong SCB val00 pL nuée mubi sinh 1y 0,9% NaCl
dugc str dung dé 1am nghiém thirc d6i chimg. Hoat
tinh enzyme va trong lugng kho ctia té bao dugc xac
dinh sau 24, 48, 72, 96, 120, 144 va 168 gi¢ nudi
(Akhtar et al., 2013) ¢ 30°C trén may lic (toc do 150
vong/phut). Thi nghiém duoc thuc hién véi 3 1an lap
lai.

2.1.4. Danh gia hoat tinh enzyme protease

ngoai bao

Ly trich enzyme: Sau 5 ngay nudi cy, ly tim
huyen phu o tde d6 8.000 vong/phut trong 10 phit &
4°C dé loai bo té bao vi khuan va thu phan dich noi
phia trén dé xac dinh hoat tinh enzyme protease
(Fernandes et al. 2019) va trong lugng kho cia té
bao.

Hoat tinh protease dugc xac dinh dua theo
phuong phap Lowry dugc mo ta boi Huynh et al.
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(2018) nhu sau: 100 pL dich enzyme 1 véi 100 plL
dung dich 1% casein (pha trong dung dich dém Tris-
HCI; pH 9,0) trong 10 phut ¢ 37°C va thém 500 pL
dung dich 5% trichloroacetic acid thém vao dé
ngimg phan tmg. Sau 30 phit, hon hop trén dugc ly
tam & toc do 8000 rpm trong 5 phit & 4°C va thu
ph.'?m dich ndi bén trén dé xac dinh hoat tinh enzyme
theo phuong phap Lowry et al. (1951). Mdi don vi
(Unit) hoat tinh enzyme protease twong duong véi
lugng enzyme can thiét dé phan giai casein va phong
thich 1 pg tyrosine/mL/phit.

Phuong phap xac dinh trong lugng kho: Sinh
khéi té bao vi khuan dwoc xac dinh bang phuong
phdp trong luong theo mo ta trude day ciia van Veen
and Paul (1979), cu thé 1a 10 mL huyén phti vi khuan
Streptomyces DH3.4 & do pha lodng véi cac 107!, 10-
2 dugc loc qua gidy loc Whatman tiét tring véi
duong kinh 16 loc 0,22 um. Mau gidy loc duge xur
1y nhiét & 110°C dén khi trong lugng khong ddi. Can
va xac dinh trong luong mau dé tinh trong lugng
sinh khéi té bao (mg/mL).

2.1.5. Phuong phdp xir Iy 56 liéu

Sé liéu thu thap dugc tinh toan gia tri trung binh,
d6 1éch chuan bang phan mém Microsoft Excel 2013
va so sanh su khac biét gitta cac nghiém thuc theo
phuong phap phan tich ANOVA mét nhan t6 voi
phép thir Duncan bang phan mém thong ké SPSS
22.0 6 mirc y nghia 95% (p<0,05).

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia pH

Trong thi nghiém danh gia kha néng sinh hoat
tinh enzyme protease tir Streptomyces DH3.4 bang
phuong phap nudi cay chim, pH moi trudng cé anh
huéng déng ké dén ham lugng hoat tinh protease thu
dugc do vi khuan sinh ra trong qua trinh nudi ciy.
Tuy vao gia tri pH khac nhau s€ thu dugc hoat tinh
protease & cac gia tri khac nhau. Két qua (Hinh 1)
cho thiy hoat tinh enzyme protease cao & pH 6, 7 va
8. Tuy nhién & pH 7 (46,2 £ 2,7 U/mg) hoat tinh
ezyme protease dat gia tri cao nhét va dat gi tri thap
nhit & pH 4 (28,8 + 2,6 U/mg) va khac biét c6 y
nghia thong ké. Két qua nghién ciru nay tuong dong
v6i nghién ciru ctia Akhtar et al. (2013), san pham
enzyme protease ctia Streptomyces t6i uu o pH 7. Va
trai ngugc voi mot nghién ctru khéc ciia Al-Dhabi et
al. (2020a) va Jayasree et al. (2009) nghién curu trén
Streptomyces sp. cho thiy ¢ pH 9 lai sinh protease
manh nhat.
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Hinh 1. Anh huéng ciia pH méi truomg dén hoat tinh protease

Cic ky tir khdc nhau trén méi cét cho thdy sw khdc biét giita cdc gid tri pH trong thi nghiém (p<0,05).

3.2. Anh hwéng ciia NaCl

Nong d6 mubi NaCl ¢6 anh huong 16n dén kha
nang sinh truong va sinh enzyme protease ngoai
bao. Ket qua vi khudn Streptomyces DH3.4 dugc
nudi cdy trong moi trudng SCB ¢ ndng do 0; 0,5; 1;
1,5; 2; 2,5; 3 va 3,5% (Hinh 2) cho thay kha ning
thu nhan hoat tinh enzyme protease ngoai bao dat
hidu qua tét trong khoang noéng d6 muéi 1- 2% va
dat cao nhat nong d6 mudi 1,5% (37 + 4,3 U/mg) va
dat gia tri thap nhat 3,5% (15,9 + 2,4 U/mg). Tuy

45 -
40 -
35 -

Protease (U/mg)

nhién, néng d6 NaCl thap hon 1% va cao hon 2%,
ching van c6 kha ning sinh hoat tinh enzyme
protease ngoai bao nhung ham lugng hoat tinh
enzyme protease thap hon NaCl. Theo két qua
nghién ctu cua Jayasree et al. (2009) trén loai
Streptomyces  pulvereceus, hoat tinh enzyme
protease cao nhat & nong do 1% NaCl. Trong nghién
ctru hién tai, chung Streptomyces DH3.4 dat hoat
tinh cao nhit & nong do 1,5% NaCl do chung vi
khuén duoc phan lap tir viing nudi tém nude 1g.

a
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30 4 be be be
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Hinh 2. Anh huéng nong d9 NaCl Ién hoat tinh enzyme protease

Cic ky tir khdc nhau trén méi cot cho thay sw khdc biét giita cdc nong d NaCl trong thi nghiém (p<0,05).

3.3. Anh hwéng ngudn carbohydrate

Trong nghién ciru nay, kha nang sinh enzyme
protease tir vi khuan Streptomyces DH3.4 cho thiy
hoat tinh protease thu dugc hi€u qua nhat voi
glucose 14 49,4 + 4,1 U/mg va soluble starch 52,1 +
4,5 U/mg trong d6 soluble starch 1a cao nhét va
ngudn carbon c¢é hoat tinh enzyme protease thu dugc
thip nhét 1a sucrose (32,7 + 6,9 U/mg) (Hinh 3).
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Theo nghién ctru ctia Al-Dhabi et al. (2020a), chiung
Streptomyces sp. Al-Dhabi-82 sinh hoat tinh
protease cao nhat véi 1,5% maltose so v6i cac ngudn
carbon khac nhu glucose, lactose, fructose, tinh bot
va trehalose. Tuy nhién, két qua ciia thi nghiém
tuong dong véi nghién ctru cia Nayera et al. (2014)
rang tinh bot 1a ngudn carbon dé t6i wu hoat tinh
protease tiét ra bai nhom vi khuan Streptomyces sp.
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Hinh 3. Anh hwdng ngudn Carbon Ién hoat tinh enzyme protease

Cdc ky tir khdc nhau trén méi cét cho thay sw khdc biét giita cdc nong d¢ Carbohydrate trong thi nghiém (p<0,05).

3.4. Anh hwéng ngudn nitrogen

Két qua cho thay ngudn N hiru co duoc thyc hién
trong thi nghiém bang cach thay thé casein trong
mdi truong SCB ban dau bang cac ngudn N hitu co
khéc nhu casein, malt extract, peptone, tryptone, ba
dau nanh, yeast extract vao moéi truong SCB dugc
chuén bi v6i nong d6 0,5%. Két qua cho thay ngudn
nitrogen hitu co cho enzyme véi hoat tinh enzyme
protease cao l1a malt extract va peptone. Tuy nhién
malt extract 1 ngudn nitrogen hitu co cho hoat tinh

80 -
70 -
60 -
50 -
40 -
30 A
20
10 1

Protease (U/mg)

enzyme protease cao nhét (64,2 + 2,6 U/mg) cao hon
casein (47,1 =7 U/mg), tryptone (47,7 £ 5,5 U/mg),
ba dau nanh (47,7 £ 5,6 U/mg), yeast extract (39,1
+ 7,2 U/mg) (Hinh 4). Két qua nghién ctru cua
Haritha ef al. (2012) va két qua clia nghién ciru nay
trai nguoc voi nhau, két qua ctia Haritha cho thay ba
dau nanh 12 ngudn nitrogen hiru co san sinh enzyme
protease hoat tinh cao nhat va trong thi nghiém nay
két qua malt extract 1a nguodn N hitu co sinh enzyme
protease cao nhat.

a
ab
b b b
I I I i

0

Casein  Malt Extract

Peptone

Yeast
Extract

Tryptone Soybean

Meal

Nito hiru co

Hinh 4. Anh huéng ngudn N hiru co 1én hoat tinh enzyme protease

Cdc ky tir khdc nhau trén méi cét cho thay sw khdc biét giita cdc nguén N hitu co trong thi nghiém (p<0,05).

Nguon N v6 co méi truong SCB duoc bd sung
lan lugt 1a KNOs, (NHaNOs), (NH4)2804 va NH4Cl
v6i nong do 0,1%. Két qua cho thay khi sir dung
nitrogen vO co hoat tinh enzyme protease thu dugc
cao nhat lan lugt 1a (NH4)SOs (66,2 £ 9 U/mg) va
KNO:s (58,3 £3,5 U/mg), dat hiéu qua hon NH4sNOs
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(38 +£ 3,6 U/mg) va NH4Cl (31,1 + 4,2 U/mg) (Hinh
5). Theo Haritha et al. (2012), két qua thi nghiém
clia ong va két qua cua thi nghiém nay twong dong
v6i nhau déu cho thay (NH4)2SO4 1 ngudn nito vo
co san sinh enzyme protease hoat tinh cao nhat trong
khao sat.
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Hinh 5. Anh hudng ngudn N vé co 1én hoat tinh enzyme protease

Cdc ky tw khdc nhau trén méi cot cho thdy sw khdc biét giita cac nguon N vé co trong thi nghiém (p<0,05).

Trong qué trinh nudi cdy, sy sinh tong hop
protease chiu dnh huéng 16n boi thanh phan dinh
dudng va chit cam tmg bo sung vao moi trueong nudi
cdy. Tuy vao dic tinh cua timg loai vi khuan sir dung
trong qua trinh thi nghiém va diéu kién nuéi bicu
hién ma nhu cau vé cac thanh phan dinh dudng s&
khac nhau trong qua trinh sinh tong hop enzyme
protease. Vi qua trinh sinh tong hop enzyme
protease tir chung DH3.4 trong thi nghiém nay cho
thdy nguén N dugc sir dung tot 13 malt extractva
(NH4)2S804 va KNOs. Tuy nhién, tity mdi chiing vi
khuan Streptomyces sp. khac nhau dugc phan lap va
st dung thi nhu cau phu hop vé thanh phén dinh
dudng c6 thé s& khac nhau. Nhin chung, bo sung vao
mdi truong nudi ngudn dinh dudng nitrogen hiru co

50 -~
45 -
40 -
35 A
30 -
25 A
20
15

Protease (U/mg)

10
5

1

cho thdy hiéu qua hon nguén vo co vi sy da dang
cua cac amino acid.
3.5. Anh hwéng thoi gian nudi ciy dén hoat
tinh enzyme protease

Hinh 6 cho thay hoat tinh enzyme protease c6 xu
hudng tang dan theo thoi gian, dat gia hoat tinh cao
sau 96 gio nudi, dac bict sau 144 gio (42,7 + 1,9
U/mg) va khéc biét c6 ¥ nghia so véi cac mbc thoi
gian con lai (p<0,05). Trong khi d6, hoat tinh thap
nhét ghi nhan duoc sau 24 gio nudi (12,4 + 4 U/mg).
Trai nguoc véi két qua nghién ciru ctia Akhtar et al.
(2013), Streptomyces albolongus va Streptomyces
aburaviensis sinh hoat tinh protease cao nhat sau
120 gid nudi va c6 xu hudng giam dan theo thoi

b
bc
c i I
O i T T T
24 48 72

gian.
a
a a
| I I [
o6 120 144 168

Thoi gian (gio)

Hinh 6. Anh huéng ciia thoi gian 1én hoat tinh enzyme protease

Cdc ky tir khdc nhau trén méi c¢ét cho thay s khdc biét giita cdc moce thoi gian trong thi nghiém (p<0,05).
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Protease thu nhan tir chung Streptomyces DH3.4
1a enzyme protase ngoai bao dugc vi khuan tong hop
va tiét ra trong qua trinh sinh truong. Méi thoi diém
trong chu ky sinh truong vi khuan s& sinh tong hop
enzyme véi nong do va hoat d¢ khac nhau. Néu thu
nhan enzyme quéa sém, ndong do va hoat tinh enzyme
protease sé& thap. Nguoc lai, néu kéo dai thoi diém
thu nhan enzyme thi lugng enzyme tiét ra moi
truong qué nhiéu s& anh hudng 14n nhau va enzyme
chiu tac dong clia cac yéu té moi truong bén ngoai
s€ lam giam hoat tinh enzyme hay pha huy cu trac
tu nhién cua enzyme. Co the Ung dung két qua cua
nghién ciru nay dé phat trién tiém ning probiotic vi
cac enzyme ngoai bao dong vai tro quan trong trong
viéc hd trg tiéu hoa thirc an, gitip thirc an d& hap thu,
va vat nudi tang trong tét. Do d6, kha ning sinh
enzyme ngoai bao la mét tiéu chi quan trong khi
chon loc cac chung vi khuan lam probiotic. Theo
nghién ctru Lé Thi Hai Yén va Nguyén Dirc Hién
(2016), cac loai B. subtilis AG27, AG60, VLO5 va
VL28 déu c6 cac dic tinh dé 1am ngudn nguyén liéu
san xuét probiotic.

4. KET LUAN

Hoat tinh enzyme protease thu nhan tur chung
Streptomyces DH3.4 cao nhét khi nudi cdy in vitro
trong moi truong SCB ¢ pH 7,0 va 1,5% NacCl trong
144 gid nuodi cay. Nguon carbon dé thu hoat tinh
protease cao nhat 1a tinh bot, trong khi d6 malt
extract va (NH4)2SO4 1a nguon dam hiru co va vo co
t6t nhat. Tuy nhién, nhiing nghién ctru vé kha ning
san xuat va bao quan enzyme protease & quy mo 16n
hon can phai dugc danh gia trong cac nghién ctru
tiép theo.

LOI CAM TA

Pé tai nay duoc tai trg boi Dy an Nang cap
Trudong Pai hoc Can Tho VN14-P6 bang ngudn von
vay ODA tir Chinh phu Nhat Ban.
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