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NGHIEN CUU CAC HOAT TiNH SINH HQC CUA CHE PHAM VI SINH
CHUA VI KHUAN BACILLUS LICHENIFORMIS TT01

STUDY ON BIOACTIVES OF MICROBIAL FORMULATIONS
CONTAINING BACILLUS LICHENIFORMIS TT01
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Tém tit - Vi muc dich tao ra ché phdm vi sinh ding xtt 1y chét
thai tir cac co s¢ nudi chim cut, trong nghién ctru nay, nhoém tac
gia di tao ra 02 cong thirc chira ching vi khuan Bacillus
licheniformis TTO1 (Biopro va Bioprol) va danh gid hoat tinh
sinh hoc lién quan dén kha ning xir li chét thai. Két qua nghién
ctru cho thiy, Biopro ¢6 sb lugng vi sinh vét nhiéu hon Bioprol
1a 10000 1an. Kha ning sinh cic enzyme ngoai bao (amylase,
protease, cellulase, phytase) ciia ché phdm Biopro cao hon so véi
ché phim Bioprol. Biopro ¢6 kha nang trc ché va tiéu diét su cac
ching vi sinh vat gdy hai c6 trong phan chim cut (Salmonella
typhi, E. coli). DBac biét, Biopo c6 kha nang sinh enzyme phytase
rat cao, duong kinh vong phan giai dat 5,31 = 0,18 cm. Py la
mot trong cac co s¢ khoa hoc quan trong dé umg dung Biopro
trong xir Iy phén chim ciit tryc tiép trong trai chin nuéi.

Tir khéa - Ché pham vi sinh; Bacillus licheniformis TTO01; phan
chim cut; Biopro; Bioprol

1. Pit van dé

Thén thién v6i moi truong, con ngudi va phét trién bén
vimg trong cac linh vuc ung dung — do 1a mot trong nhimg
vu diém cua ché pham vi sinh. Vi thé, ngay nay ché pham
vi sinh vét dugc nghién ciu da dang va da Gng dung vao
céc linh vyc khac nhau trong doi song, nhu: Trong nong
nghiép tréng trot, chan nuoi, dugc li€u, xr Iy moi truong. ..
Pién hinh nhu: Nam 2015, Nguyén Vian Thao cling cac
cong sy da nghién ctru thanh cong ché pham vi sinh vat dé
san xuat phan hitu co sinh hoc tir bd ndm va phan ga [1];
Nam 2018, Duong Thi Huong cuing céc cdng sy da nghién
ctru san xudt ché phidm Aspergillus oryzae KZ13 két hop
Aspergillus awamori HK1 c¢6 kha ning sinh protease cao
trén moi trudng ban rin (ngd manh-bot my) [2]; Nam 20186,
Nguyén Thiét cing nhom tac gia da nghién ctru anh huéng
cua nguyén li¢u dém 16t va men Balasa 01 1én sinh truong
va moi truong chuong nuéi ga tau vang [3]. Tuy nhién,
phan 16n cac cong b6 chua nghién ctru sau vé phuong phép
san xuét ché pham vi sinh vat. Mat khac, cac nghién ctu
vé tng dung vi sinh vét dé xtr 1y phan chim cit con han
ché. Trong khi d6, nghé nudi chim cut dang rat phat trién &
nudc ta. Theo thong ké chi tinh riéng tai xa Hoa Phudc,
huyén Hoa Vang, thanh phd Da Nang da co trén 60 ho va
hop tac xi chin nudi chim cut véi tong so dan 16n hon
130.000 con. Luong phan chim cut thai ra rat 16n, gy mui
hoi chudng trai. bay la ngudn tiém an gy ra nhiing dich
bénh, anh huong dén strc khoe cta chim cut, cling nhu gy
6 nhiém mai truong cua con nguoi.
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T phan chim cit 0 thd, nhom tac gia da phan lap va
dinh danh thanh céng ching Bacillus licheniformis TTO1
tor phan chim cut, tai huyén Dién Ban, tinh Quang Nam.
Bacillus licheniformis TTO01 c6 hoat tinh sinh hoc cao, sinh
truéng pht hop vé6i diéu kién khi hau va thé nhudng tai
Quang Nam - Pa Nang noi riéng, ciing nhu trén dia ban
Duyén Hai Nam Trung bd néi chung [4]. Viéc nghién clru
sau vé anh huong cac diéu kién nuéi cdy dén cac hoat tinh
sinh hoc cua chung Bacillus licheniformis TTO1, nham xay
dung quy trinh tao ché pham vi sinh hoan thién 1a diéu can
thiét. Nhom tac gia hudng dén san xuat ché pham vi sinh
tir chung vi sinh vat nay va timng dung dé xur 1y phén chim
clt tryc tiép trong trai chin nudi dé phat trién nghé chan
nudi chim ctt mot cach bén vimng.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén li¢u nghién ciru
Chiing vi khuan Bacillus licheniformis TTO1 dwoc phan
lap tir phén chim cit va bao quan tai phong thi nghi¢m Cong
ngh¢ Vi sinh - Hoa sinh thugc Khoa Sinh — Méi Truong,
Truong Pai hoc Su pham — DPai hoc Pa Nang.
2.2. Phuwong phdp nghién ciu
2.2.1. Phuong phdp hoat héa chung Bacillus licheniformis TTO1
Chung vi khuan Bacillus licheniformis TT01 dugc cung
cap boi phong thi nghiém Cong nghé Vi sinh - Héa sinh
thugc Khoa Sinh — M6i Truong, Truong DPai hoc Su pham
— Dai hoc Pa Nang dudi dang ong eppendorf, dugc bao
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quan lanh sdu ¢ -23°C. Bacillus licheniformis TTO01 duoc
hoat hoa trong moéi truong LB (Luria Bertani Broth), pH tur
7,0 dén 7,5, & nhiét do tir 35°C dén 40°C, trong vong tir
15-24h nudi ciy [4].

2.2.2. Phirong phdp tao ché pham vi sinh tir chiing Bacillus
licheniformis TTO1

Cho 200ml méi truong LB duge chuan bi trong binh
thuy tinh tron ¢6 dung tich 500ml. Hap tiét trung trong noi
hép & nhiét do 121°C, trong vong 20 phut. Dé ngudi moi
truong trong ti cay. Tiép giong Bacillus licheniformis
TTO1 theo ty 1& 3% (v6i mat d6 té bao dat 108 CFU/mI).
Khir tring niit bong va miéng binh thiy tinh dudi dén con.
Dong niit bong cta binh thuy tinh, quan chat miéng va cd
binh thily tinh bang parafilm. Tién hanh tao ché pham vi
sinh theo 2 cong thie (CT):

CT1: bét cac binh trong tu Am, & nhiét do tr 35°C dén
40°C, trong vong 48h. Dit tén cho ché pham 1a Biopro.

CT2: Cho binh vao ldc ¢ 150 vong/phit, nhiét do tir 35°C
dén 40°C, trong vong 48h. it tén cho ché pham 1a Bioprol.
2.2.3. Phurong phdp xdc dinh mdt @ vi khudn Bacillus
licheniformis TTOI trong ché pham

Mat d6 Bacillus licheniformis TTO1 trong ché phim
dugc xac dinh bang phuong phap cam quan va pha lodng,
dém s lugng vi sinh vat trén dia Petri, trén moi trudng LB,
& nhiét do6 tir 35°C dén 40°C, nudi cdy trong vong
18-24h theo TCVN 4884: 2001.

Phuong phap pha loang ché pham: Ddi v6i Biopro can
lic déu sinh khéi bang tay. Sau do, cac bude pha loang ché
phim Biopro va Biopro 1 déu gidng nhau, nhu sau: St
dung may vortex dé lic déu sinh khdi té bao & ché do 800
vong/phat. Tién hanh hat dich & trung tdm binh gibng dé
pha loang. O cac bude pha loang déu st dung may vortex
dé lic déu sinh khdi cua vi khuan.

2.2.4. Phuong phap xac dinh hoat tinh enzyme ngoai bdo
cia ché pham

Xac dinh kha nang sinh enzyme ngoai bao cia ché
pham Biopro va Bioprol duoc tlen hanh qua cac budc nhu
sau: L4y 5ml ché pham vao cac dng nghiém, mang ly tdm
& 13000 vong/ phut trong vong 10 phit, sau d6 tién hanh
xac dinh hoat tinh enzyme amylase, cellulase, protease va
phytase bang phuwong phap khuéch tan trén dia thach [5]
Puong kinh vong phan gidi duoc tinh theo cong thuc:

X=D-d
Cha thich: X - duong kinh vong phén giai (cm);

D - duong kinh vong phén giai 16n (cm);

d - duong kinh 16 thach (cm).
2.2.5. Phirong phdp xdc dinh kha ning doi khéing ciia ché
phdm véi cac ching vi sinh vit ¢é hai

St dung phuong phap cay vudng goc dé xac dinh hoat
tinh dbi khang gitra ché pham vi sinh vat duoc tao ra tir
chung Bacillus licheniformis TTO1 v&i cac chung vi sinh
vat gdy hai, thuong xuét hién trong phén gia stc, gia cam:
Salmonella typhi, E. coli.

2.2.6. Phurong phdp phan tich thong ké

Tét ca cac sb liéu,thu thap duoc sau thi nghiém duogc
tinh toan va xu ly thong ké theo phuong phap phan tich

phuong sai mot chiéu (ANOVA) bang phan mém Excel.
Tat ca cac thi nghi¢ém déu dugc lam lap lai 03 lan.

3. Két qua nghién ctru va khao sat
3.1. Ché phém vi sinh vit tir chiing Bacillus licheniformis
TTO1

Dé tao ché phém vi sinh vat, tién hanh cho 6ml chung
Bacillus licheniformis TTO1 vao 200ml méi truong LB tiét
tring. Cho binh vao lic & nhiét d¢ tir 35°C dén 40°C, 150
vong/phut, trong vong 48h, thu dwoc ché pham long, thé
hién & Hinh 1.

Hinh 1. Ché phdm vi sinh vt chita ching Bacillus licheniformis
TTO1: A- Biopro sau 24 gio nuéi cay; B- Biopro sau khi lac nhe;
C- Bioprol

Qua Hinh 1 cho thdy, ché pham Biopro va Bioprol
chtra ching Bacillus licheniformis TTO1 & dang 1ong, déu
c6 mau vang, dudi day ling nhiéu sinh khéi vi khuén
Bacillus licheniformis TTO1 — c6 mau trang. Tuy nhién, khi
ché phdm vi sinh vat dugc tao trong diéu kién khong lc,
sau 01 ngay dé trong tii 4m c6 xudt hién 16p sinh khéi mau
trang trén bé mat dung dich. Dung tay lic nhe binh, 16p
sinh khdi tan ra va ¢6 phan ling xudng day binh. Sau 48h,
Biopro ¢6 mau vang sang. Qua cam quan, nhén thdy sinh
khéi cta binh Biopro nhiéu hon so véi Bioprol. Bioprol
c6 mau vang duc hon Biopro.

Khao sat trén dia Petri cho thdy, s6 luong vi khuén
Bacillus licheniformis TTO1 ctia Bioprol dao dong khoang
3.10% CFU/ml, con ctia Biopro 16n hon 10*2 CFU/ml. Nhu
véy, khi tao ché pham vi sinh vat tir vi khuan Bacillus
licheniformis TTO1 theo ché d6 khong lic, dit binh trong ta
4m, ¢ nhiét do tir 35°C dén 40°C, trong vong 48h thi sb
luong vi sinh vat hitu hi¢u cao hon so véi ché @6 lac, 6 35°C
dén 40°C. Biopro va Bioprol déu co s6 luong vi sinh vat
hiru hiéu >108 CFU/mI - diéu nay phu hop véi yéu ciu vé
chit luong ché phdm vi sinh vat theo TCVN 6168:2002 [6]
va TCVN 7304-1:2003 [7].

3.2. Xdc dinh khd ning sinh enzyme ngogi bao ciia ché
phim

Sau khi x4c dinh sé luong vi sinh vét hiru hiéu, tién
hanh khdo sat kha nang sinh enzyme ngoai bao cua 2 dang
ché pham bang phuong phap duc 15 thach trén cac moi
truong dic trung. Két qua khao sat kha ning sinh enzyme
ngoai bao ctia ché pham dugc thé hién ¢ Hinh 2.

Tir Hinh 2 cho théy, ché phidm Biopro va Bioprol duoc
tao ra tir chung Bacillus licheniformis TT01 déu xuét hién
vong phan gidi enzyme amylase, protease, cellulose,
phytase. Tién hanh do duong kinh vong phan giai enzyme
thu dugc két qua thé hién & Bang 1.
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Hlnh 2. Kha nang sinh enzym ngoai bao: amylase (A-Bioprol,
B-Biopro); protease (C-Bioprol, D- Biopro); cellulase
(E- Bioprol, F- Biopro); phytase (G- Bioprol, H- Biopro)

Bdng 1. BDuong kinh vong phdn gidi

Enzyme |Puong kinh vong phan gidi (cm)
ngoai bao Biopro Bioprol P-value
Amylase 3,46 £ 0,18 2,74 £0,13 0,00
Protease 2,55+0,28 2,42 +0,18 0,02
Cellulase 3,60 +£0,17 2,77 £ 0,25 0,01
Phytase 531+0,18 3,45 + 0,09 0,00

Chl] thich: P-value dwroc xdac dinh theo lghdn tich ANOVA mot yéu
10 voi n=3. Cac gida tri P<0,05 cho thay, sw sai khdc co y nghia
thong ké cua hoat tinh cac enzyme giira Biopro va Bioprol.

Tir Bang 1 cho thiy, ché phdm Biopro va Bioprol déu
c6 kha nang sinh enzyme ngoai bao (amylase, protease,
cellulose, phytase) cao. Vi vay, ché pham Biopro va
Bioprol déu c6 kha ning phan giai cac hop chat cao phan
tir, dang phan hily do dang trong phan chim cut, nhu: Tinh
bot, cellulose, protein, acid phytic. Diéu nay ciing phii hop
v6i nghién ciru trude d6 vé dic tinh sinh hoc cua té bao vi
khuén Bacillus sp. [8, 9, 10].

Pudng kinh vong phan giai ciia ché pham Biopro cao
hon Bioprol, diéu nay cho thay, khi tao ché pham vi sinh tir
chung Bacillus licheniformis TTO1, & nhiét d6 tir 35°C dén
40°C, khong l4c binh, sau 48 gio sé thu dugc ché phém tbt
hon so véi ché pham thu duoc tir cac binh lic. Pac biét, ché
phiam Biopro c6 kha ning sinh enzyme phytase rat cao,
dudng kinh vong phan giai dat 5,31 + 0,18 cm. Diéu nay phu
hop véi nghién ciru cta Elsorra E. Idriss, et al. [11] va
Nguyén Vin Giang cung cic cong su [9]. Enzyme phytase
khong nhitng gitp phan giai acid phytic, din t&i giam sy 6
nhiém phosphophytate, ma con gitp cho sy phan giai cac
hop chat chira K*, Ca*, Cu?*, Zn%, Mg?* va mét s6 dang
phitc hop ctia protein, gop phan lam giam mui héi tir phan
chim cut, giam 6 nhiém moi trudong [10, 11, 12]. Riéng kha
nang sinh enzyme protease ngoai bao ¢ 2 cong thirc khong
¢6 su sai khac 16 rét. Diéu nay c6 thé giai thich rang, ché do
lic it anh hudng t6i kha nang sinh enzyme nay. Theo nhiéu
nghién ctru truéec d6 cho thay, kha niang sinh enzyme
protease ngoai bao chiu anh hudng nhiéu vao thoi gian, nhiét
d6, pH, ham luong va thanh phan co chat ctia nuéi ciy ching
vi sinh vat [10, 16].

Qua nghién ctru vé cam quan, dém sb luong vi sinh vt
hiru hiéu trén dia Petri va kha nang sinh 04 loai enzyme
ngoai bao cia Biopro va Biopro 1 cho thdy, Biopro c6 sb
luong vi sinh vat hiru hi¢u nhiéu hon va kha nang sinh
enzyme ngoai bao amylase, protease, cellulose va phytase
cao hon so véi Bioprol. Véi muc dich nghién cuu duoc
phuong phap tao ché phdm vi sinh tir chung Bacillus
licheniformis TTO1 don gian, dé tng dung vao xir Iy phan
chim cut tao phén hitu co vi sinh, nhom tac gia chon Biopro
dé nghién ctru cac bude tiép theo.

3.3. Xdc dinh khd nang doi khdng ciia ché phim vi sinh
vdi cdc chung vi sinh vt gdy hai

Ché pham Biopro duogc tao ra sau 48 gio nudi cay
Bacillus licheniformis TTO1 trong mo6i truong LB long, &
nhiét do tir 35°C dén 40°C, khong lic. St dung phuong
phap cdy vudng goc dé xac dinh kha nang ddi khang cta
ché pham Biopro véi cac ching vi sinh vét ¢ hai trong
phan chim cit 12 E. coli va Salmonella typhi. Két qua duoc
thé hién & Hinh 3.

Hinh 3. Khd ndng ddi khéang ciia ché pham Biopro voi:
A- vi khudn Salmonella typhi; B- Vi khuan E. coli

Theo Hinh 3 cho thiy, ché phdm Biopro ¢ chtra ching
Bacillus licheniformis TTO1 sinh trudng trén moi truong LB
¢6 mau tréing duc, vién ring cua, san xui [4] chiém vu thé hon
khuan lac ciia E. coli c6 mau tréng, tron, bong (Hinh 3B) va
khuan lac Salmonella typhi c6 mau phét hong, bong, tron
(Hinh 3A). Khi thyc hién ciy vudng goc tir trai qua phai cac
chiing vi sinh vat gay bénh di qua duong ciy cua Bacillus
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licheniformis TTO1 thi khuan lac Bacillus licheniformis TT01
ddi khang manh theo huéng nguoc lai tir phai sang tréi. Khi
cay ria vi khudn gay hai, thi hoat luc ctia ching giam theo cubi
dudng cdy va chung bi tic dong cua ching Bacillus
licheniformis TTO1. Trong dudng ciy ria (sb 2,3,4) cac ching
Salmonella typhi va E. coli déu xuét hién chiing vi sinh vat ¢6
mau tring doc, vién ring cua, san xUi — d6 chinh 14 hinh thai
khuan lac cia vi khuan Bacillus licheniformis TT01 ¢ trong
ché pham Biopro [4]. Diéu nay cho thay, ché pham Biopro ¢
kha ning d6i khang cao véi cac chung vi sinh vat gy bénh
thuong xuat hién & trong phan gia stic, gia cam Salmonella
typhl va E. coli [13]. Pay la co s& khoa hoc de {mg dung ché
phém nay trong xu 1y phan chim cat tryc tiép trong chudng
trai, gop phan giam mui héi trong trai chin nudi chim cit.

4. Ban luan

Qua két qua nghién ctru tir Phan 3.1; 3.2; 3.3 cho thiy,
khi san xuit ché pham vi sinh tr vi khuan Bacillus
licheniformis TTO1 trong diéu kién nudi cay khong lic, &
nhiét do tir 35°C dén 40°C, sau 48 gid thu duge Biopro cé
sO lugng vi sinh vét hiru hiéu 16n hon 1012 CFU/m, cao
hon so véi Biopro (lic ¢ 150 vong/phit) 1000 lan. Kha
nang sinh cac loai enzyme ngoai bao cua Biopro ciing cao
hon so véi Bioprol. Diéu nay ching to, Bacillus
licheniformis TTO1 song ky khi tily nghi, thich hop véi
didu kién khong lic hon so voi lic & ché do
150 vong/phut. Pidu nay ciing phu hop véi cac nghién ctru
truge do vé chi Bacillus [8, 11].

Trong phan gia cam lu6n tiém an céc chung vi sinh vat gay
hai, nhu Salmonella typhi, E. coli gy bung phat dich bénh
trong chudng trai [13]. Tir két qua nghién ctru cho thy,
Biopro c6 kha ning d6i khang voi Salmonella typhi, E. coli.
Pay 1a yéu t6 quan trong, gitip giam dich bénh trong chin
nudi, ciing nhu giam mui hoi tir phan cia gia cam [3, 14].

Mat khac, Biopro kha nang sinh enzyme phytase cao.
Theo nhiéu nghién ctru truée d6 cho thiy, phytate hodc acid
phytic con tao lién két chit ché véi cac khoang kim loai, axit
amin, protein, tinh bot, gdy ra hi¢u ing khang dinh dudng,
lam giam kha nang tiéu hoa ciia cac dudng chat nay. Luong
photpho ¢ dang phytate hodc acid phytic khong dugc dong
vat tiéu hoa s€ thai ra ngoai theo phan gy ra 6 nhiém moi
truong, ddng thoi lugng photpho nay sé la ngudn thire an cho
vi khuan gay bénh phat trién [8, 9, 12].

Ché pham Biopro dang long, dugc san xudt tir chung
Bacillus licheniformis TTO1 véi cong nghé don gian, ¢o
hoat tinh sinh hoc cao, sb luwong vi sinh vat phu hop véi
TCVN 7304:2003, TCVN 6168:2002 va QCVN 02-32-
1:2019/BNNPTNT [6, 7, 15]. Vi véy, Biopro c6 tiém ning
trong viéc g dung dé phan giai cac hop chét trong phan
chim cut, gitp tang thé tich chira phan trong cac gio chan
nudi, giam dich bénh, cling nhu mui hoéi chuéng trai chan
nudi chim cut.

5. Két lun
Ché phdm Biopro c6 kha néng sinh cdc enzyme ngoai

bao can thiét @& phan hay cac hop chét hiru co c¢6 trong
phan chim cat, nhu: Tinh bot, cellulose, protein, acid

phytic. Va Biopro c6 thé trc ché, tiéu diét cac chung vi sinh
vat c6 hai, thuong xudt hién trong phan chim cit
Salmonella typhi, E. coli. Pay 1a co s khoa hoc dé tng
dung ché pham Biopro trong xir Iy ngudn thai tir chan nuoi
chim cat.

Dé xuit: D¢ hoan thién quy trinh san xuit ché pham vi
sinh can nghién ciru thém anh huong cac ché d¢ lic khac
nhau dén sinh truéng va hoat tinh sinh hoc cua chung Vi
khuén Bacillus licheniformis TTO1. Tiép theo, can nghién
ctru quy trinh tng dung ché phim Biopro dé xir Iy phan
chim cut trong quy moé trai thr nghiém, cling nhu tai
chudng chin nudi chim cit dé bai duge hoan thién hon.

Loi cam on: Nhém tac gia xin chan thanh cam on Dai hoc
Da Ning di cap kinh phi dé thuc hién nghién ctru nay. Ma
s0 cua de tai: B2019-DN03-45.
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