HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 8(3)-2024: 4436-4443

NGHIEN CUU TOI UU MOT SO PIEU KIEN SINH TRUONG VA
SINH BAO TU CUA CHUNG LQIT KHUAN BACILLUS SUBTILIS-B23
SU DUNG TRONG CHAN NUOI GIA CAM
Hoang Thi Anh Phwong?, Phan Vii Hai?, Lé Thi Hoai Chuc!,
Nguyén Pinh Thuy Khwong?, Phan Thi Hing?, Nguyén Thi Hoa?, Trin Quang Vui?,
Poan Thi Han Hanh?, Nguyén Thi Thu Thuy®, Nguyén Xuin Hoa®"
Truong Dai hoc Ty Nguyén;
Trudng Pai hoc Nong Lam, Pai hoc Hué;
3Chi cuc Nong nghiép Pa Nang.
*Téac gia lién hé: nguyenxuanhoa@huaf.edu.vn
Nhdn bai: 23/04/2024  Hoan thanh phdn bién: 12/07/2024  Chdp nhdn bai: 23/08/2024
TOM TAT
Nghién ctru dugc tién hanh nham tdi wu mot sb diéu kién sinh trudng va phat trién dé dat duoc
s6 luong té bao sinh dudng va bao tir 16n nhét cta ching Bacillus subtilis-B23. K¥ thuat chuan do khuan
lac dugc sir dung dé dinh luong CFU/mL. Két qua cho thdy, & ndng do tiép gidng 1% sé& dat duoc sb
luong té bao B. subtilis-B23 16n nhét sau 14 gio (9,25 + 0,04 log CFU/mL). Trong dai nhiét tir 37 dén
40°C thi ¢ nhiét d6 37°C 1a thich hop nhat cho B. subtilis-B23 phat trién (9,45 + 0,06 log CFU/mL). O
nong do tiép gidng 1%, nhiét d6 nuoi cay 37°C, va téc do lic 80 vong/phut di thu duge s6 lugng té bao
vi khuén 16n nhét (9,61 + 0,02 log CFU/mL). Khong c6 su khac biét dang ké (P>0,05) vé sb luong té
bao thu duoc khi thir nghiém nudi véi 3 méi trudng MT1, MT2, MT3; tuy nhién, két qua ghi nhan trong
mdi trudng MT1 cho s6 luong té bao vi khudn dat cao nhit (9,64 + 0,079 log CFU/mL). S6 luong bao
tir dugc hinh thanh t6i wu sau nudi cdy 2 gid trong méi truong LB c6 bd sung KC1 va MgSO.. Viée tdi
uru hoa dugce cac diéu kién nudi cdy B. subtilis-B23 s& cho két qua nudi cay dat s6 luong té bao sinh
dudng 16n nhat va bao tir B. subtilis-B23 thu dugc nhidu nhit.
Tir khéa: Bacillus subtilis, Ty 1¢ tiép gidng, Nhiét d6 nudi cdy, Toc do lic, Bao tir
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ABSTRACT

The study was conducted to optimize some growth and development conditions to achieve the

maximum number of vegetative cells of the Bacillus subtilis-B23 strain. The colony titration technique

was used to quantify CFU/mL. The results showed that at 1% seeding concentration, the largest number

of B. subtilis-B23 cells will be achieved after 14 hours (9.25 £+ 0.04 log CFU/mL). The temperature of

37°C was the most suitable for the growth of B. subtilis-B23 (9.45 £ 0.06 log CFU/mL). At a seeding

rate of 1% and a cultivation temperature of 37°C, the optimal shaking speed was 80 rpm/min, achieving

an average bacterial density of 9.61 + 0.02 log CFU/mL. There is no obvious difference in the number

of cells obtained when tested with 3 environments MT1, MT2, MT3; however, the results recorded in

MT1 environment showed the highest number of bacterial cells (9.64 + 0.079 log CFU/mL). The

optimal number of spores formed after 2 hours of culture in LB medium supplemented with KCI and

MgSO4. Therefore, optimizing the culture conditions for B. subtilis-B23 will result in the highest

number of vegetative cells and the greatest yield of B. subtilis-B23 spores.
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1. MO PAU

Sy phét trién manh mé& cua nganh
chan nudi ndi chung va chan nudi ga noi
riéng da mang lai nhiing loi ich kinh té to
I6n. Tuy nhién, d&é dap ung su ting nhanh
vé nhu cau san pham ciia nguoi tiéu dang,
nganh chan nuoi ga phai nang cao hiéu qua
san xuat bang cach nang cao toc do ting
truong va mat do chan nudi. Piéu nay dan
dén viéc str dung khdng kiém soat khang
sinh trong phong bénh va chat kich thich
tang truong da lam gia tang cac chung vi
khuan khang thuéc, 1am giam hiéu qua sir
dung khang sinh trong diéu tri cac bénh
nhiém khuan & nguoi (Kheiri va cs., 2016).
Dé han ché viéc st dung khang sinh trong
chan nudi, cac nha khoa hoc da nghién cuu
dé tim ra giai phap. Trong o, giai phap sir
dung loi khuan (probiotic) di tro thanh mot
giai phéap tiém nang gitp han ché viéc sir
dung khang sinh trong chan nudi.

Vi khuan Bacillus subtilis (B.
subtilis) 14 truc khuan Gram duong c6 nha
bao, thudng tn tai lau trong dat, thdng qua
thirc &n nuéc udng B. subtilis c6 mit trong
duong tiéu héa cua dong vat. Khi cong sinh
trong dudng tiéu hda B. subtilis thé hién mot
sb tinh chét c6 lgi cho co thé vat chu nhu:
canh tranh vi tri bAm véi cac vi khuan co
hai; san sinh ra c&c chat ic ché su phat trién
cua cac vi khuan co hai va san sinh ra cac
enzyme tang cudng Cac qué trinh tiéu hoa
hap thu dinh dudng (Lee va cs., 2012). Khi
nhitng dac tinh co6 lgi cua B. subtilis dugc
phét hién, con ngudi di wng dung loi khuan
nay trong chan nuéi nhu phong tri bénh tiéu
chay do nhiém khuan va ting cuong chic
nang ti€u hoa, tor d6 nang cao dugc nang
suit chin nudi (Westers va cs., 2004; Stein,
2005). Theo Leser va cs. (2008), loi khuan
dé c6 thé sir dung bugc phai c6 dic tinh nhu
kha nang sinh enzyme ngoai bao, kha nang
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dbi khang véi céc vi khuan gay bénh duong
rudt, kha nang chiu acid, mudi mat va céac
yéu té an toan. Nghién ctu cua Krysiak va
cs. (2021) cho thay sir dung loi khuan trong
chan nubi ga thit da giup tang cuong chuyén
héa ma va ting kha nang mién dich cho vat
nuoi.

Nghién ctu cia Nguyén Xuan Hoa
va cs. (2024) cho thay chang B. subtilis-B23
dugc phéan 14p tr co quan tiéu héa cta ga
thit ban dia c6 trinh tu gene 16S twong dong
100% véi dong vi khuan B. subtilis strain
H1 khi tham chiéu trén ngan hang
GenBank. B. subtilis-B23 c6 mot sbé dac
tinh sinh hoc quy nhu c¢6 kha nang san sinh
lactose va glucose, khong sinh hoi, c6 kha
nang phan giai tinh bot va protein va tc ché
vi khuan duong rudt. Khao sat dudng cong
sinh truong cua B. subtilis-B23 cho thay
sinh truong dat s6 luong cuc dai sau 10 dén
14 h trong diéu kién nudi cay tinh.

Nghién cttu nay nham chon lya ti uvu
mot s6 diéu kién 1én men trong diéu kién
nudi ciy tinh dé co thé thu duoc sinh khdi,
bao tir I6n nhat phuc vu cho san xuét ché
pham phuc vu chin nuéi gia cam.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Noi dung nghién ciru

- X4c dinh ndng d6 tiép gidng t6i vu
cho su phat trién cta Bacillus subtillis

- Anh hudng ctia nhiét 6 dén sy phat
trién ctia Bacillus subtillis

- Tbc 6 lac anh huong dén su phat
trién cua Bacillus subtillis

- Anh huéng thanh phan moi truong
nudi cdy dén sy phat trien cia Bacillus
subtillis

- Ti wu hod méi trudng nudi cay dé
dat toi da so lugng bao tir Bacillus subtillis.
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2.2. Vit liéu nghién ciru

Chung vi khuan Bacillus subtilis-B23
(Bacillus subtilis strain H1, GenBank No:
CP026662.1) dugc phan lap tir co quan tiéu
héa cua ga ban dia (Nguyén Xuan Hoa va
CS., 2024) va luu trlr tai Phong thi nghiém
Khoa Chan nu6i Thu y, Pai hoc Nong Lam,
Pai hoc Hué. Mbi truong nudi cdy Luria
Bertani agar (LB, Himedia India), cé thanh
phan gom Casein hydrolyzing enzyme
10.000 Gms/L, Yeast extract 5.000 Gms/L,
NaCl 10.000 Gms/L, Agar 15.000 Gms/L.
Trang thiét bi tai Phong thi nghiém Vi sinh
truyén nhiém, Khoa Chin nuéi Thu vy,
Truong Pai hoc Nong Lam, Dai hoc Hué.
2.3. Phwong phap nghién ciru
2.3.1. Phuwong phdp chuin d¢ vi khudn
CFU/mL

Vi khuan B. Subtilis-B23 sau khi
nudi céy & céc diéu kién khac nhau s& dugc
chuin do CFU/mL nhu sau: Chuén bj diy 7
dng effpendoft chira sin 0,9 mL dung dich
nude mudi sinh 1y. Hat 0,1ml dung dich vi
khuén can chuén do dong nhét trong dng thir
nhit d& c6 ndng d6 pha loang 10°L. Huat tiép
0,1ml chuyén qua dng tiép theo dé c6 ndng
d6 pha loang 102. Tiép tuc nhu thé cho dén
noéng do pha loang 107. Tai ba mic pha
lodng cudi, mdi muc pha loang lan luot hut
0,2 mL dung dich va phu déu 1én méi truong
thach dia LB (lap lai 3 1an), 0 trong ti 4m &
nhiét do 37°C/24 gio. Pém s6 luong khuan
lac trong mdi dia, chon hai mic pha lodng
gan nhau c6 s6 lugng khuéan lac dém duoc
tir 30-300 va tinh s CFU/mL c6 trong dung
dich ting sinh ban dau. Cong thirc tinh
CFU/mL theo TCVN 4884-1 (2015).

>cC

(n,+0,In,)vd

X: 56 lugng vi khuén trong 1 ml dich
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C: tong s6 khuén lac trong cac dia
dém dugc

N1, Na: s6 dia & hai mic pha lodng lién
tiép xuét hién khuén lac dém duogc

v: thé tich dich mdu cdy trén 1 dia
(mL)

d: hé sb pha lodng twong tmg mirc
pha lodng thtr nhat trong 2 muc pha lodng
lién tiép
2.3.2. Xdc dinh ty 1é tiép giong toi wu nhat
cho sw phdt trién ciia vi khudn B. subtilis -
B23

Str dung moi truong 100 mL LB long
vao ba binh tam giac, nudi cdy B. subtilis-
B23 (ndng d6 10° CFU/mL) véi ty 18 tiép
gidng & cac mirc 0,5 % (0,5 x 10° CFU/100
mL), 1% (1,0 x 10° CFU/100 mL) va 1,5%
(1,5 x 10° CFU/100 mL). Ty 1¢é tiép giong 1a
ty 1¢ ban dau giita moi truong va huyén phu
vi khuan. Theo nghién ciru trude day cua
Nguyén Xuan Hoa va cs. (2024), thoi gian
sinh trudng tdi da cua B. subtilis-B23 | sau
14 gid nudi cdy trong méi truong nudi LB.
Do d6, vi khuin sau khi nudi 14 h sé& tién
hanh chuédn d6 (3 1an lap lai).

2.3.3. Khdo sdt nhiét dé t6i wu cho sw phat
trién cia vi khuan B. subtillis-B23

Sau thi nghiém tha nhit, ty 18 tiép
gidng thu duoc chi s6 CFU/mL cao nhat s&
duoc st dung cho thi nghiém tha hai nay.
Vi khuin B. subtilis-B23 (ndng do 10°
CFU/mL) dugc dung dé cdy vao binh chta
100 ml méi truong LB long v trung voi ty
& tiép gidng 1%. Dung dich dwoc & & céc
muc nhiét 37°C, 38°C, 39°C va 40°C, tién
hanh chuin d6 vi khuan (CFU/mL) sau 14h
nudi cdy (3 lan lap lai).

2.3.4. Khao sat téc dé ldc t6i wu cho s phat
trién ciia vi khuan B. subtilis -B23

Str dung binh tam giac chirc 100 mL
moi truong LB 16ng, cho vao binh tam giac
B. subtilis-B23 (nong d6 10° CFU/mL) véi
ty 1¢ tiép giéng t6i wu & thi nghiém 1 va

Hoang Thi Anh Phuong va cs.
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nhiét d6 t6i wu & thi nghiém 2. Dung dich
nudi cay dugc lic voi cac toc do 60 lan/
phut 80 lan/phut va 100 lan/phut tién hanh
chuan d¢ vi khuan 14h nuéi ciy (3 lan lap
lai).

2.3.5. Khdo sdt méi trieong nudi cdy toi wu
cho sw phat trién cia vi khudn B. subtilis -
B23

Str dung céc két qua toi uu vé nong
do tiép, nhiét d6 nudi cay va toc do lac de

tién hanh thi nghiém chon moi truong nudi
cdy t6i uu khi nudi cay vi khuan B. subtilis
-B23 trén cac méi truong MT1, MT2, MT3.
Thanh phan chinh ciia cac méi truong MT1,
MT2, MT3 1a méi trudng LB c6 bd sung
thém mot s6 thanh phan dinh dudng khac
duoc trinh bay trong bang (Tian va cs.,
2022), tién hanh chuan d6 vi khuan 14 h
nudi cay.

Moi trudong Tryptone (g/L) Peptone (g/L) NaCl (g/L) Bot nam men (g/L)
MT1 10 20 10 5
MT2 0 30 10 0
MT3 10 20 10 0

2.3.6. Toi wu thoi gian sinh bao tir cia
Bacillus subtilis -B23

Sau khi x4c dinh duoc cac diéu kién
t6i vu dé thu sb lugng té bao 16n nhét cua
chung vi khuan B. subtilis -B23, tiép tuc x4c
dinh thoi gian thu bao tir ddm bao cho qua
trinh bao quan cua ché phim. Nuéi ciy vi

khuén B. subtilis -B23 & c4c diéu kién duoc
xac dinh & cac thi nghiém trén tién hanh thu
sinh khdi va cho vao mdi trudng kich thich
sinh bao tor MT4. Moi truong duoc st dung
& day 1a méi trudng ¢ bd sung yéu t6 kich
thich sinh bao tir (KCI va MgSOa,) va nudi
cdy & nhiét do cao 45°C sau d6 danh gia thoi
gian nudi ciy dat s6 lwong bao tir 1on nhat.

Mo tradm Tryptone  Peptone NaCl Botnimmen  KCI MgSOq
£ (9/L) (9/L) (9/L) (9/L) (9/L) (9/L)
MT4
(kich thich bao tir) 10 20 10 5 2 0.5

Quy trinh thu bao tir: Tién hanh nubi
ciy tang sinh ching B. subtilis -B23 trong
binh tam giac chira 500 mL moi truong
MT1 & 37°C, toc d6 lac 80 vong/phut, ty 1¢
tiép gidng 1% trong 14 gio ting sinh; sau d6
ly tam dung dich thu sinh khéi. Chuyén sinh
khdi vao méi trudng kich thich bao tir MT4
tao bao tr va u & nhiét do 45°C, lic 80
vong/phut trong 14 gio. Ctt mdi 2 h lai
chuén d¢ sb lugong bao tur 1 lan sau d6 danh
gid s0 lugng bao tir 16n nhét sau khi u.
Phuong phap chuin d6 bao tir dwa trén
nguyén 1y mdi t& bao sinh dudng cua vi
khuan Bacillus khi gip diéu chit cam tmg
nhu KCI, MgSO; s€ hinh thanh 1 bao ti,
bao tir cua Bacillus c6 thé chiu dugc nhiét
d6 80°C/15 phut, trong khi cac té bao sinh
dudng chua hinh thanh bao tir s€ bi nhiét d6
nay ti€u di¢t. Bao tir khi gdp modi truong
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nhiét do, am do, dinh dudng thich hop s&
phat trién thanh thanh 1 t& bao sinh dudng,
va tinh sé t& bao sinh dudng thong qua
phuong phap dém khuan lac, s6 khuan lac
hinh thanh chinh 1a s6 bao tir trude d6. Mau
xtr 1y nhiét & 80 “C/15 phut sau d6 tién hanh
chuan do dé tinh CFU/mL (thi nghiém duoc
lap lai 3 lan).
2.4. Phuong phap xir 1y s6 liéu

S6 luong té bao va bao tir cla vi
khuan dugc tinh & dang ogarithm co s6 10
ctia s don vi hinh thanh khuan lac; log
CFU (colony forming unit)/mL. S& liéu
trinh bay Ia trung binh + d¢ 1éch chuan (SD)
va duoc xur ly thong ké bang phan mém
SPSS 20 (IBM, Inc. Chicago, M¥). Kiém tra
su khac biét gilra cac gia tri trung binh dugc
tién hanh véi One-way so sanh sy khac
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nhau giita cac cip bang kiém dinh Tukey
véi p<0,05 dugc coi 1a c6 y nghia thong ké.
3. KET QUA VA THAO LUAN

3.1. Lwa chon ty 1¢ tiép gidng thich hop

téi sw phat trién cia chiing vi khuén
Bacillus subtilis -B23

Nghién ctru trude day (Nguyén Xuan
Hoa va cs., 2024) da phan lap dinh danh
phan tir dugc chung B. subtilis-B23, va két

qua cho thay thoi gian sinh truong t6i da cia
vi khuén 13 sau 14 gio nudi cdy trong moi
truong nudi LB. Pay 1a co so ban dau dé
khao sat vé ty 16 tiép gidng thich hop. Thi
nghiém duoc lap lai 3 1an véi 3 mic tiép
giéng khac nhau 0,5%, 1% va 1,5 %, sau 14
h khi nuéi cay trong méi truong LB, két qua
chudn d6 sb luong B. subtilis-B23 CFU/mL
két qua thé hién qua Bang 1.

Bang 1. S6 lwong vi khuin lién quan ty 18 tiép gidng

Nong do tiép gidng (%)

1 15 p

S6 lugng vi khuan (log CFU/mL)

8,52 +0,05

9,25°+0,04 8,19°+0,25  <0,05

Cac gia tri trung binh trong cung mét hang cé chir ci (a, b) khac nhau thé,hién sai khdc ¢6 y nghia
thong ké (p<0,05), gid tri sau * la d¢ léch tiéu chuan.

(A)
Hinh 1. Hinh anh vi khuan Bacillus subtilis-23 nhuém Gram (A) & d6 phong dai x1000 va khuan lac
(B) trong qua trinh chudn do

Qua Bang 1 cho thay, vi khuan sau
14h nuoi, ty 1é tiép gidng 1% cho mat do té
bao séng cao nhit (9,25 + 0,04 log
CFU/mL) trong khi ndng do tiép gidng
0,5% chi dat 8,52 + 0,05 log CFU/ mL va
1,5% tiép giéng chi dat 8,19 + 0,25 log
CFU/mL (p < 0,05). Piéu nay co thé do
trong cling nong do vé dinh dudng va thé
tich chi luong tiép gidng t6i wu méi c6 thé
tao ra dugc sinh khdi 16n nhat, néu ty 1é tiép
giong thap qua thi vi khuan s& can thém thoi
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(B)

glan dé sinh truéng, trong khi ty 1& tiép
gidng cao qua s& dan dén dinh dudng nhanh
bi can kiét tir 46 dan dén qua trinh lao hoa
(chét té bao) cho nén s6 luong té bao sdng
s& giam. Sahu va cs. (2019) ciing cho biét
mat do vi khuan anh huong dén tdc do phat
trién cua chung, khi mét do qué cao s€ tao
ra su tuong tac nhiét va lam gidm kha nang
sinh truong cua vi khuan. Nhu vay, véi
chung vi khuan B. subtilis-B23 ty 1¢ tiép

Hoang Thi Anh Phuong va cs.
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gidng 1% 1a thich hop cho thoi gian nudi
ciy 14h dé thu duoc sinh khoi 16n nhat.
3.2. Két qua lya chon nhiét d9 tdi wu cho
sur phat trién ciia vi khun Bacillus subtilis-
B23

Trén co s& chon duoc ty 16 tiép gidng
t61 vu nhat, tién hanh khao sat & nhiing muc
nhiét khac nhau, két qua thé hién qua Bang 2.

Bing 2. Anh huong cua nhiét do nudi cay dén sy phat trién cua vi khuan B. subtilis-B23

Nhiét do 37°C

38°C 39°C 40°C p

S6 lugng vi khuan (log CFU/mL) 9,45+0,06 852°+0,11 8,63 +0,03 7,61°+0,35 <0,05

Cac gia trj trung binh trong cung mgt hang c6 chiz cai (a, b, c) khac nhau thé hi¢n sai khac c6 y nghia
thong ké (p<0,05),, gia tri sau * /a d¢ léch tiéu chuan.

Qua Bang 2 cho thay, mat do té bao
chung vi khuén B. subtilis-B23 dat gia tri
cao nhat & 9,45 +0,06 log CFU/mL khi nu6i
& murc nhiét do 37°C, trong khi d6 cac mirc
nhiét con lai mat do té bao chi dat 7,61 —
8,63 log CFU/mL (p < 0,05). Trong ngudng
sinh trudéng cda vi sinh vat, nhiét do cang
cao sé ting cudng trao doi chit va ting sinh
sO luong, tuy nhién nhiét cao qua s& ting
nhanh qua trinh 130 hod va nhanh can kiét

dinh dudng. Nhu vay nhiét d6 tich hgp cho
nudi cay chung B. subtilis-B23 la 37°C.
3.3. Lua chon téc dd lic t6i sy phat trién
cua vi khuan Bacillus subtilis-B23

Trén co s chon duoc ty 18 tiép gidng
toi wu nhat, nhiét d6 thich hop, tién hanh
khao sat & cac muc toc dd khac nhau, két
qua the hién qua Bang 3.

Bdng 3. Anh hudng cua toc do lic dén sb lwong vi khuan B. subtilis-B23

Toc do lac/phit 60V

100V p

SO lugng vi khuan (log a
CFU/mL) 9.16°+0,09

9,61° +0,02

9,322 +0,05 <0,05

Cac gia trj trung binh trong cung mot hang c6 chiz cai (a, b) khac nhau the hién sai khdc co y nghia
thong ké (p<0,05), giad tri sau + [a do l¢éch tiéu chudn.

Qua Bang 3 chung ta thdy, sau khi
tiép gidng tdi wu (1%), nhiét dd nudi cly tdi
wu (37°C) va véi toe d6 lic téi uu (80
vong/phat) thu dugc mat do trung binh 12 9,
610,02 log CFU/mL, trong khi & toc do lic
60 va 100 vong/phut thi thu dugce mat do vi
khudn tuwong timg 1a 9,16 — 9,32 log
CFU/mL (p <0,05). Trong nudi cdy vi sinh,
tbc do khudy lic no ty 18 thuan voi su tiép
xtc cia vi khudn va co chit tir d6 ting
cuong duoc qué trinh trao ddi chit cua vi
khuén tir d6 thic ddy duoc qua trinh ting
sinh. Tuy nhién, cung lugng dinh dudng

https://tapchi.huaf.edu.vn

nhu nhau va thoi glan nudi cay nhu nhau thi
téc do lac cao nd dan dén dinh dudng som
bi can kiét tir d6 tang ty 18 130 hoa giéng vi
khuén. Nhu vay, khi nudi cdy lac, toc do lac
thich hop cho chung B. subtilis -B23 phat
trién 1 80 vong/phut.
3.4. Lua chon thanh phin méi truong
nudi ciy t6i sw phat trién cta vi khuin
Bacillus subtilis -B23

Trén co s6 chon duge nhiét do thich
hop, toc do lac va ty 18 tiép glong thich hop,
tién hanh khao sat trén mét s0 moi truong
nudi cay, két qua thé hién qua Bang 4.
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Bdng 4. Anh huong cua méi trudng nudi cay véi cac dicu kién toi wu dén so luong

B. subtilis -B23
Moi trudng MT1 MT2 MT3 p
S6 lugng vi khuan (log CFU/mL) 9,64 +0,0792 9,20 + 0,2° 9,41 + 0,06° 0,122

Cac gia tri trung binh trong ciing mot hang co chit cdi (a, b) khac nhau thé hién sai khac co y nghia
thong ké (p<0, 05), gia tri sau * la dg léch tiéu chuan.

Két qua qua Bang 4 cho thay moi
truong MT1 12 mdi trudng nudi cay dat mat
d6 vi khuan sinh truéng sau 14 h cao nhat
v6i mat d6 vi khuén trung binh dat
9,64+0,079 log CFU/mL, trong khi d6 hai
moi truong MT2 va MT3 chi dat 9,20 - 9,41
log CFU (p >0,05). Xét vé mit chi phi san
xuat thi mdi truong MT2 (30 g/L Peptone,
10g/L NaCl) dat dugc mat do vi khuén
9,20+0,2 log CFU/mL, vi vay khi st dung
san xuat ché pham sé luong 16n s& giam
dugc gid thanh san xuat. Viéc thay thé
peptone bang tryptone va yeast extract gitp
giam chi phi san xuat do gia thanh cua
tryptone cao hon so vdi peptone nhung van
dam bao cho vi khudn phat trién tdt cho yéu
cau nghién ctru va san xuat. Viéc thay thé
peptone cho tryptone va yeast extract giup
giam chi phi san xuit do gid thanh cua
peptone thap hon so véi tryptone. Mt khac,
s6 lugng vi khuén tao ra & cac diéu kién moi
truong khac nhau & trén khong co su sai
khac vé mit thong ké (p>0,05). Tuong tu,
nghién ctru cua nhém tac gia Ming va cs.

(2019) ciing cho thay trong méi truong nudi
cdy B. megaterium khdng cé thanh phan
tryptone, chi chira peptone, thit bo xay,
NaCl van gitip vi khuan phat trién rét t6t.
Chinh vi vdy, chon méi truong MT2 dé tién
hanh cac thi nghiém tiép theo.
3.5. T6i wu méi trirdng va so lwgng bao tir
Bacillus subtilis -B23

Té bao sinh dudng cua vi khuan B.
subtilis sau khi sinh ra chi ton tai dugc mot
thoi gian ngan, ddc biét trong moi truong
kho han té bao sinh dudng bi chét nhiéu. Vé
nguyén 1y mdi té bao sinh dudng déu co thé
tr& thanh mot bao tir khi c6 diéu kién thich
hop va bao tir s& giup chéng lai cac diéu
kién vat Iy va hod hoc (sdy khd, chiu nhiét,
chiu dich da day), bao tir khi gép dleu kién
thuan loi s& phat trién thanh mot té bao sinh
dudng. Vay nén viéc nghién ctru dé tdi wu
s6 luong bao tir B. subtilis s& c6 ¥ nghia rat
quan trong trong san xuat ché pham sinh
hoc phuc vu chin nudi. Két qua danh gia sb
lwong bao tir sinh ra duoc thé hién qua Bang
5.

Bing 5. S6 lwong bao tir duge chuan do dugc qua cac thoi gian nudi ciy khac nhau

Thoi gign
nudi cay 2 4 6
(h)

8

10 12 14 P

S6 luong
bao tir =
S luong
vi khuén
(log
CFU/mL)
chuin do
duoc

9,28+0,29 9,15+0,02 9,35+0,03 9,58+0,01 9,54+0,01 9,44+0,03 9,45+0,02 0,161

Gid tri sau + 1a do 1éch tiéu chuan.

Qua Bang 5 cho thay s lugng bao tir
nuodi trong moéi truong MT1, 1a moi truong
LB c6 bd sung KCl1 va MgSQa4, dat cao nhat
(9,58 £0,01 log CFU/mL) sau khi nu6i 8 gio
trong diéu kién 45°C, lic 80 vong/phut. Tuy
nhién, su khac nhau vé s6 luong vi khuén &
nhitng thoi gian nuéi cdy khac nhau sai khac
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khong c6 ¥ nghia thong ké (p>0,05). Tir két
qué nghién ciru cho thiy muén thu bao tir vi
khuén B. subtilis-B23 chi can cho thém chit
cam tng (KCI va MgS04) vao mdi trudng
LB va nudi vi khuan sau 2 gid & 45°C va
lic 80 vong/phut. Phat hién nay giup tiét

Hoang Thi Anh Phuong va cs.
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kiém thoi gian va cong stic cho quy trinh

san xuat cong nghiép.

4. KET LUAN

Chung vi khuan B. subtilis-B23 dat
sinh khéi t6i da ¢ cac diéu kién: ty 18 tiép
gidng 1%, & nhiét do 37°C, toc do lac 80
vong/phut va méi truong MT1 dé thu duoc
s6 luong sinh khéi vi khuén 16n nhét
(9,640,079 log CFU/mL). .

S6 luwong bao tir ciia vi khuin B.
subtilis-B23 duoc t6i rru khi nudi trong moi
truong LB b6 sung KCI va MgSO, lic 80
vong/phut ¢ 45°C trong 2 gio.

Két qua nghién ctru vé tdi uu hoa cac
diéu kién sinh truong dé co thé thu duoc
CFU/mL 16n nhét 1a co sé khoa hoc cho
nghién ctru san xuat ché pham sinh hoc sau
nay.
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