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t 6m t A t

Su dung vi sinh vat c6 hoat tinh keratinaza dang dupe uu ti£n trong xu ly long vu vi dem l?i hi£u qua cao, 
san pham tao thanh dupe ung dung lam thuc an chin nuoi, lam phan bon phuc vy cho nong nghidp. Tir 150 
chung vi khuan da chpn dupe 5 chung vi khuan co hoat tinh keratinaza cao, trong do chung vi khuin BS18 
co kha ning phan huy ldng ga manh nhat. Nghidn cuu phin lo<u dya trdn dac didm hinh thii, sinh ly, sinh 
hoa va trinh tu gien 16S rARN cho thay chung BS18 co muc dp tuong dong cao (99%) voi cac vi khuin 
Bacillus cereus. Da nghidn cuu mpt so ydu to anh huong d£n kha nang phin huy long ga cua chung BS18 
cho k£t qua tot nhlt 6 mdi truong MP, nong dp long ga 10 g.L1, khi nudi lac 180 vdng/phut 6 nhidt dd 30°C 
trong 7 ngay voi muc dp phan huy long ga dat 93,556.

Tir khba: Keratinaza, keratin tir long vu, Bacillus, Bacillus cereus

1.MT VAN*

Trdn thd gioi, moi nam tidu thu khoang 2,7 ty 
con ga va co khoang 8,4 ty tin long vu dugc thai ra tir 
nganh cong nghidp chd bidn gia cam. Protein chu 
ydu trong long vu cung nhu trong da, sung, toe, 
mong chu ydu la keratin. Long vu co ham lupng 
keratin rat cao, chidm gan 90% khoi lupng [1, 12,13, 
14]. Do vay, ndu khong xu ly tridt dd lupng r£c thai 
sinh ra tir long vu c6 thd dan toi cic nguy co o nhiim 
cao tai cac noi chd bidn. Phuong phap ung dung pho 
bien dd xu ly long vu hidn nay la phuong phap hoa 
hpc: ndu su dung NaOH dd thuy phan dan toi dich 
thuy phan co tinh kidm cao, su dung .axit dam dac 
HC1 37% can kdt hpp dun 6 nhidt do cao 100°C, cic 
ydu to trdn co thd dan ddn bidn tinh cic axit amin co 
trong dich thuy phan, lam giam gia til. Nhu vay, 
nhung phuong phap hoa hpc ddu co gia thanh cao, 
hieu suat thap va con pha huy mot lupng Ion axit 
amin trong do, ngoai ra su dung NaOH va HC1 con 
thai ra cac chat o nhiim thu cap [1]. Hidn nay, su 
dung vi sinh vat c6 ho^t tinh keratinaza dang dugc 
uu tidn ung dung xu ly 16ng vu vi dem lai hidu qua 
cao va khac phuc dupe cac han chd cua cac phuong 
phapcu [5].

Keratinaza co thd dupe sinh ra bdi nhidu nhom 
vi sinh vat nhu vi khuan, vi nam, xa khuan va dugc 
ung dung trong qua trinh thuy phan long ga dd 
tao thanh cac hpp chat giau dinh duong bo sung vao 
thuc an gia sue, lam phan bon huu co. Trdn thd gidi, 
nhi£u tac gia da su dung cac chung vi sinh vat co

1 Khoa Cdng nghi Sinh hpc, Vi$n Dpi hoc Md Ha N$i
2 Vi$n Cdng ngh$ Sinh hpc, Vijn Hin 14m KH&CN Vi<t Nam

hoat tinh keratinaza cao trong phan huy long ga nhu 
Altemaria sp., Aspergillus nidulan, Streptomyces 
spp, Bacillus sp. [1, 3, 7, 9,12, 13,14]. 6  nuoc ta, da 
cd nhung nghidn cuu thu nhan keratinaza tir vi sinh 
vat dd ung dung trong thuy phan ldng ga, trong cdng 
nghidp da va chit tay rua; cac loai vi sinh vat dupe su 
dung trong thu nhan keratinaza bao gdm: Bacillus 
subtilis, Bacillus licheniformis, Chryseobacterium sp. 
[3]. Trong nghidn cuu nay, trinh bay mpt sd kdt quA 
cua qua trinh phan huy keratin cd trong long ga bdi 
chung vi khuln thuoc chi Bacillus.

2. NGUYEN LiU VA PHUONG PHAP N G H I  CUU

2.1. Nguydn lidu

Cac chupg vi khuln nhan dupe tir bd suu tap 
gidng cua Vidn Cdng nghd sinh hpc va Vidn Dai hpc 
Mdr Ha Npi. Ldng ga dugc thu thap tir ngoai chp D?i 
Mo Ciu Lidm, Ha Npi). Hda chit chit Merk, 
Sigma...

22. Phuong phip nghidn cuu

a. Tao cor chat

Ldng ga sau khi thu thap tir chp D*i M6 vd 
phong thi nghidm, dugc rua lai 3 lin bang nuoc may 
va sly 6 nhidt dd 60°C ddn khdi lupng khdng d<Si, bio 
quan 6 nhidt dp thudng dd sir dung tom co rhifr

Tao co chit azokeratin cd thd dupe tdng hpp dya 
theo phuong phip Chamey va cdng su, 1947 [2]: Can 
15 g ldng ga da rua sach, nghidn min, bd sung 500 ml 
nude va 100 ml dung dich NaHC03 ndng dd 100 g i 1. 
Khuly ddu hon hpp, b6 sung thdm 200 ml NaOH 
ndng dp 0,12 M cd chua 8,65 g axit sulfanilic v i 1,7 g 
NaN02. Dung dich dupe khuly ddu, san dd tidp tuc
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bd sung 10 ml dung djch HC1 n6ng dp 5,0 M, giu hon 
hgp trong 20 phut v i them 10 ml dung dich NaOH 
5,0 M. Khuly diu dung djch ddn khi keratin tao 
thinh dang huydn phu, sau d6 rua voi nuoc cat d 
4°C. Thu kdt tua, lim khd trong chin khong v i bo 
sung vio moi trudng vdi lupng 0,5 g.L1.

b. TuySn chpn cic chung vi khuin cd kha ning 
phin huy ldng g i

Cic chung vi khuln nhin tir bp suu tip gidng 
sau qui trinh hoat hda, ciy chlm didm tr£n mdi 
trudng LB cd chua azokeratin, nudi 30°C sau 72 gid 
dinh g ii khi ning phin huy cin cu vio vdng phin 
giai.

Tr6n mdi trudng LB ldng bd sung co chit li  ldng 
g i vdi khdi lugrng 5 g.L1, sau khi khu trung bd sung 
gidng vdi ti Id 5%, nudi lie 180 vdng/phut d nhidt dp 
30°C trong thdi gian 5 ngiy, dinh g ii khi ning phin 
huy thong qua xic dinh khdi lugmg ldng g i cdn lai 
sau ten men.

c. Xdc dinh kha ning sinh mdt sdenzym
Cic chung vi khuan ciy chlm didm trdn mdi 

trudng khoang co ban 1 cd bd sung cic co chit nhu: 
tinh bpt tan, cazein, kitin v i cacboxymetila xenluloza 
(CMC). Sau 48 gid, nudi d nhî t 30°C, xic djnh ho t̂ 
tinh enzym ngoai bio bing cich su dung cic dung 
djch thudc thu tuong ung: Lugol 1% vdi mdi trudng 
chua tinh bot v i CMC; tricloroaxetic axit 5% vdi mdi 
trudng chua cazein; Congo dd 1,0% vdi mdi trudng 
chua kitin.

d. Phin loai vi khuin dua trin die diSm sinh hoc 
vi phin tich trinh tir 16S ArDN

Nghidn cuu die didm sinh hpc dua theo khda 
phin loai Bergey’s Mannual of Determinative 
Bacteriology (1989) [11]. ADN tdng sd cua vi khuln 
dirge tich theo phuong phip cua Sambrook v i 
Russell (2001) [10]. Gien 16S rDNA dugc khudch dai 
bing phan ung PCR, su dvuig cip mdi GR1: 5- 
GGTGTGACGGGCGGTGTGTA-3’ v i GF1: 5’- 
TAACACATGCAAGTCGAACG-3’. Phan ting PCR 
dugc thyc hidn trong h6n hgp bao gdm: ADN 1,0 p i, 
Taq polymeraza 0,2 pi, mdi GF1 (10 pmol/pl) 1,0 pi; 
mdi GR1 (10 pmol/|il) 1,0 pi; d6m cho phan ung 
(10X) 2,0 pi, dung djch MgCl2 (50 raM) 0,6 pi, hon 
hpp cic deoxyribonucleotit triphotphat (10 mM) 0,4 
pi; nude cit d i lo?i ion 13,8 pi; tdng thd tich 20 pi. 
Chu trinh nhidt cua phan ung PCR; 94°C, 5 phut; 
94°C, 90 giiy; 59̂ C, 60 giiy; 72°C, 90 giiy (30 chu

trinh tir budc 2 ddn budc 4); 72°C, 10 phut; 4°C, bio 
quin miu. Sin phlm cua phin ling PCR dugc kidm 
tra bing didn di tr£n gel agaroza 1%. Kich thudc cua 
cic doan ADN thu dugc sau phin ung PCR dugc so 
sinh vdi thang AND chuin (Fermentas). Sin phlm 
PCR dugc tinh sach bing bo kit PureLink™ -  DNA 
Purification (Invitrogen) v i giii trinh tu trdn miy dpc 
trinh tu tu dong ABI PRISM^IOO-Avant Genetic 
Analyzer (USA), so sinh vdi trinh tu gien tuong ung 
tr£n co sd du lidu GenBank v i lip ciy phin loai vdi 
phan mdm CLC DNA Worbench.

e. Anh hudng cua mdt sd ySu td ddn kha ning 
phin huy ldng gi cua chung vi khuin BS18

Chung vi khuan BS18 sau khi nhin gidng tr6n 
mdi trudng LB d nhidt dp 30°C, sau 18 gid se dugc bd 
sung vdi ti Id 5% vio mdi trudng nhim dinh g ii inh 
hudng mpt sd ydu td: mdi trudng MP, Gauze II; inh 
hudng ndng do ndng g i lan lupt 5,10,15, 20 g.L* v i 
inh hudng didu kidn nudi tinh v i lie 180 vdng/phut

f. Tinh hidu suit phin huy ldng g i
Hidu suit phin huy = lupng ldng g i mit di (di bj 

phin buy) (g) sau qui trinh xu ly / lupng ldng g i 
ban dau (g) khi dua vio xu ly x 100 (%).

IK flQ U A  VATHAOUMN

3.1. Tuydn chpn cic chung vi sinh v$t cd khi 
nang phin huy ldng g i

Tir 150 chung vi khuln nhin dupe tir bp suu tap 
gidng, sau khi kidm tra hoat tinh keratinaza trdn mdi 
trudng LB aga cd chua azokeratin, d i chpn dupe 5 
chung cd hoat tinh keratinaza cao. Dinh g ii khi 
ning ung dung thuc td cua 5 chung vi khuln thong 
qua kha ning phin huy ldng g i cd trong mdi trudng 
LB long; kdt qua dupe thd hidn d bang 1.

Kdt qua thd hidn d bing 1 cho thay, trong nim 
chung vi sinh vat nghidn cuu thi cd bdn chung cd 
khi ning phin huy ldng gi, bao gdm chung BS18; 
BS111, PS1.7 v i BS15. Trong dd, chung BS18 cd kha 
ning phin huy ldng g i manh nhit sau 5 ngiy xu ly 
cic spi ldng g i bi phin huy hoin toin tao thinh cic 
manh cd kich thudc nho v i hda lan vio trong djch xu 
ly. Tuy nhidn muc dp phin huy ldng g i cua chung 
BS18 van thip hon so vdi chung Bacillus sp. SH15 
dupe phan lip tir trang trai nudi g i vdi kha ning phan 
huy ldng g i hoin toin sau 40 gid d nhidt dd 40°C tdc 
dp lie tuong tu 180 vong/phut [8]. Tuy viy, trong sd
5 chung vi khuln cd kha ning phin huy long gi, 
chung BS18 l i  chung cd nhidu tidm ning, do viy di
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duoc lua chon dd thuc hidn cac nghidn cuu hep theo. dung la mot ydu ciu bat bupc, nham danh gia muc
Voi muc dich ung dung trong phan huy long ga tao dp an toan vd chung va cac san pham trong qui trinh
thanh cac hgp chat giau dinh duong co thd su dung chuydn hoa co thd sinh ra truoc khi su dung. Do d6
lam phan bon vi sinh hay thuc in chin nuoi, vide die didm sinh hpc cua chung BS18 di dugc nghidn
dinh tdn, mo ta ckc die didm sinh hpc cac chung su cuu.

Bing 1. Khi ning phin huy ldng g i cua 5 chung vi khuln khi nudi lie 180 vdng/phut 6 nhidt dd 30°C

\  Thdi 
\  gian 

(nfeiy) 
Kihidu \

Dinh g ii v£ mit cim quan

1 3 5

BS18

Ldng ga chua phan huy, 
cac canh ldng van cdn 
nguydn v̂ n.

Ldng g i bit dau phin huy 
nhung didn ra vdi toe dd cham. 
Cic cinh ldng bj cit thinh cic 
manh nho.

Ldng g i phin huy manh, cic cinh 
ong bj cit thinh cic manh nho v& 
mun ra.

BW1
Ldng g i chua phan huy, 
cac cinh ldng van cdn 
nguydn ven.

Ldng g i chua phin huy, cic 
cinh ldng van cdn nguydn v̂ n.

jdng g i chua phin huy nhidu, cic 
cinh ldng van cdn nhidu.

BS15

Ldng ga chua phan huy, 
cac canh ldng van cdn 
nguydn ven.

Ldng g i bit dau phin huy 
nhung didn ra vdi toe dp cham.

Qui trinh phin huy ldng g i bit dau 
didn ra vdi toe dd cham. MOt phin 
cic cinh ldng bj cit thinh cic 
minh nho chua mun hoin toin.

PS1.7
Ldng g i chua phin huy, 
cic cinh ldng van cdn 
nguydn ven.

Ldng g i bit dau phin huy 
nhung khi cham.

Qui trinh phin huy ldng g i bit diu 
didn ra vdi toe dd chim.

BS111
Ldng g i chua phin huy, 
cic canh ldng v&n cdn 
nguydn ven.

Ldng ga bit dau phin huy 
nhung didn ra vdi toe dO cham.

Cic cinh ldng bi cit thinh cic 
manh nho, tuy nhidn khdng mun 
loin toin.

3.2. Die didm sinh hpc cua chung vi khuin BS18

Chung BS18 thuoc nhdm vi khuan Gram (+), td 
bao hinh que, dung xdp ddi va don (Hinh 2), khuin 
lac co kich thuoc ldn (> 2 mm), mep ring cua, bd mit 
bdng, khdng loi, mau nau hoic ving nhat va khdng 
ti£t sic td ra mdi trudng nudi ciy (Bang 2 v i hinh 1). 
Chung vi khuin BS18 sinh trudng tot d ndng do 
NaCl 1 - 4%, khi ndng do muoi 5% kha ning sinh

trudng chung phat tridn ydu. Chung vi khuan BS18 
sinh trudng tot trong dai nhidt dp 25 - 37°C, pH 5-9, 
tdi uu trong vung pH 6 - 8 v i nhidt dd li 30°C (Bang 
2). Kiem tra kha ning sinh enzym ngoai bao cua 
chung BS18 cho thiy cd kha ndng sinh ca 4 loai 
enzym. Nhu vay, cd thd xdp chung vi khuan BS18 
thuoc nhom ua im v i sinh trudng tot trong mdi 
trudng cd pH trung tinh.

Bing 2. MOt sd die didm sinh hpc cua cua chung vi
Die didm sinh hpc Chung BS18
Hinh thai khuan lac Hoi trdn, niu ddn ving nhat, 

mep ring cua
Mau sic khuan lac Ving nhat
Hinh thai td bao Que 0,5-0,7 x 1,8-2,5 pm
Sinh catalaza +
Nhidt dO sinh trudng ( °C) 25-45
Nhidt dO tdi uu (°C) 30
pH sinh trudng 5-9
pH tdi uu 7,0

Hinh 1. Hinh thAi khuin l̂ c 
chung BS18 trdn mdi trudng 

LB aga sau 2 ngiy nudi b 
nhi£t dO 30°C
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Sinh trudng b ndng dd muoi (%) 1-4
Kha nang thuy phan 

Cazein +

Tinh bot +

CMC +

kitin +

Nhupm Gram +

Bing 3. Khi ning ddng h6a ngudn cic bon, nita cua 
chung vi khuln BS18

Ngudn cic 
bon

Khi nang 
phit tri£n

Ngudn nita Khi nang 
phat tri£n

Ddi chung - Ddi chung -

Rhamnoza ++ Valin +
Glucoza -H- Tryptophan ++
Fructoza + LrLeuxin +
Trehaloza + Methionin ++
Sacaroza ++ Iso-Leuxin +
Lactoza ++ Lyzin ++
Maltoza ++ (NHJzSO, +
Raffinoza ++ NH,C1 +
Myo-Inositol + k n o , +

» T v *

t V  ri 1^ -tr.V **:

Hinh 2. Hinh thAi tebao 
chung BS18 sau 18 gifr nudi 

tr£n mdi trudng LB b nhî t dd 
30°C

tr£n ca sa du li£u GenBank cho thay, chung BS18 cd 
do tuong ddng cao vdi cac vi khuan Bacillus cereus

Ghi chu: - :  Khong phat tridn; +: Phat triin binh 
thudng; ++: Phat triin tdt

K£t qua thu kha ndng ddng hda mpt so loai 
dudng cho thiy, chung vi khuln BS18 cd kha nang 
ddng hda tdt mpt sd loai dudng nhu: Rhamnoza, 
raffinoza, lactoza, glucoza, maltoza va sacaroza cho 
kha nang phat trten tdt hon so vdi cic loai dudng 
nhu: Trehaloza, Myo-Inositol, fructoza. Chung BS18 
cd kha nang su dung hau h£t cac nguon nito thu 
nghidm, tuy nhten kha nang la khdng gidng nhau. 
Trong dd, ddi vdi nguon axit amin la trytophan, 
methionin va lyzin chung BS18 ddng hda tdt hon so 
vdi cic axit amin la: Valin, L-leuzin va isoleuxin. 
Ngoai ra, khi bd sung mot sd nguon nita vd ca nhu 
NH4C1, (NHJjSO* va K NO3 kha nang ddng hda cua 
chung BS18 cung cho k& qua tuong ddi tdt.

3.3. Phin Jofu chung BS18 bing phuong phip 
16SrARN

Phdn loai phan tu dua tr£n trinh ty gien 16S 
rAPN su dyng c$p mdi d$c hteu GF1 va GRlcho ddi 
vdi chung vi khuan BS18 cho k£t qua sau: Gien 16S 
rARN sau phan ung PCR, giai trinh tu va so sinh vdi 
trinh ty nucleotit tr6n do^n gien 16S rARN tuong ung

Hinh 3. Cay phan lo?i cua chung BS18 dya tr&n 
trinh ty do^n gien 16S ArRN

Trong dd: GU980765: Bacillus cereus Ta4; 
KF150475: Bacillus cereus JN236; KF150496: 
Bacillus cereus JN261; KF601958: Bacillus cereus 
STBc-001; JQ739718: Bacillus cereus ULT15; 
JQ739719: Bacillus cereus HVR22; JX987049: 
Bacillus cereus sigaKolc4; JX429824: Bacillus 
cereus SS263; JN377787: Bacillus cereus 
VCRCB540; KC527059: Bacillus cereus ASNtll; 
JX203254: Bacillus ceret/s YAP6; BS18.

K£t hpp giua dac di£m sinh hpc va phan load dua 
trfen muc do tuong ddng \k. trinh ty nucleotit cua 
gien 16S rARN cua chung BS18 vdi cac chung vi 
khuan so sanh tr£n Genbank, chung tdi cd the? k£t 
luan chung nay thuoc loai Bacillus cereus va d$t ten 
la Bacillus cereus BS18. Cac chung vi khuln Bacillus 
cd ho^t tinh proteaza manh va kha nang phan huy 
ldng ga cao da dupe su dung nhteu trong cac nghidn 
cuu truoc day [1,3,4,5,6,7,8 ,12,13,14].

3.4. Anh hudng cua mdt sd y£u td d£n khi nang 
phan huy ldng g i cua chung vi khuln Bacillus cereus 
BS18
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3.4.1. Anh huong cua mdi truong truong, phdt tri<?n tdt, sinh enzym nhi£u va phAn huy

Moi truong nuoi ciy co vai trd rat quan trpng l6n*  **  &  <*uk cw* ^  hu6n«
d£n su phat trich vi khd nang sinh enzym cua m6i m6i d^n nan*  huy l6n«  **  dupc * *
chung vi sinh v it Vî c tim ra moi truong thich hpp ® bang 4.
s6 giup cho chung vi khuin B. cereus BS18 sinh

Bing 4. Khi ndng phin huy ldng g i cua chung vi khuin B. cereus BS18 fcrfin cic mdi trudng khic nhau khi
nudi lie 180 vdng phut b nhiQt dQ 30°C theo thdi gian

M d i\  
trudng \

Dinh g ii v£ mit rim quan theo thdi gian (ngiy) Hî u suit
w1 3 5 7

LB

Long g i chua 
phin huy, cic 
cinh long van 
con nguy£nvpn.

Ldng g i b) thuy phin 
thinh cic spi nhd.

Ldng g i phin huy 
manh, cic cinh ldng b 
cit thinh cic minh 
nhd spi long g i mun .

Ldng g i phin huy manh 
gin nhu h£t, cic cinh 
ldng bi cit thinh cic 
manh nhd spi ldng ga 
mun.

84,2

MP

Long g i chua 
phin huy, cic 
cinh ldng vin 
cdn nguydn ven.

Mdi trudng chuydn 
sang due, ldng g i bi 
thuy phin thinh spi 
nhd.

Ldng g i phin huy 
manh, cic cinh ldng b 
cit thinh cic minh 
nhd va mun ra.

Ldng g i phin huy h£t, 
chi cdn l$i cic true cac 
cinh ldng bi cit thinh 
cic minh nhd v i mun 
ra.

88,9

GAUSE II

Ldng g i chua 
phin huy, cic 
cinh ldng vin 
cdn nguy&ivpn.

Miu mdi truong 
chuydn sang due, 
long g i bi thuy phin 
thinh spi nhd.

Ldng g i phin huy 
manh, cic cinh ldng bi 
cit thinh cic minh 
nhd spi ldng g i mun 
ra.

Ldng g i phin huy m?nh 
chi cdn l?i phin ldn cac 
true chinh, cic cinh 
ldng bi cit thinh cic 
minh nhd v i mun ra.

793

Khoang

Ldng g i chua 
phin huy, cic 
cinh ldng van 
cdn nguydn vpn.

Miu sic mdi trudng 
van cdn trong, cic 
spi ldng g i chua cd 
hiOn tupng phin 
huy.

Miu sic mdi trudng 
chuydn sang due, cic 
soi ldng bit diu cd 
hi£n tupng phin huy.

Miu sic mdi trudng 
chuydn sang due, cic 
spi ldng bit diu cd hi£n 
tupng phin huy nhung 
vdi lupng rit thip.

35,1

K£t qua tr6n cho thiy, hi£u suit phin huy ldng 

g i cd trong mdi truong LB, MP va GAUSEII lan lupt 

li 84,2,88,9 v i 79,3%; t6t hon tr£n mdi trudng khoing 

(35,1%). Nhu viy, su phin huy ldng g i diln ra manh 

nhit b mdi trudng MP, cic spi nhd ldng ga bj thuy 

phin hoan toin tao thinh dang mun nhd. Do dd, mdi 

trudng MP l i  mdi trudng thich hpp nhat cho hoat 

dpng phin huy ldng g i cua B. cereus BS18. Khi so 
sinh vdi mpt so chung vi khuin khic cho thiy, 

chung B. cereus BS18 cd muc dp phin huy long g i 

chim hon chung B. subtilis 1-1 nhung lai nhanh hon 

so voi cic chung B. subtilis 717 v i B. subtilis 103 sau 

72 gid [4].

3.4.2. Anh huong cua ndng dd long ga

Nong dp ldng g i cd anh hudng myih d£n qui 

trinh phin huy cua chung vi khuin B. cereus BS18, 

k£t qua dugc th£ hi£n b hinh 4. Trong thdi gian 5 

ngiy, d nong dp ldng g i thip 5 -10 g i 1, hiu h&cic 

spi long nhd d£u dupe cit rdi khdi trpc rhmh, mQt 

phin trong s6 dd dupe cit thinh cic manh nhd hon. 

Cdn d nong do ldng g i cao 15 v i 20 g i 1, sv phin 

huy di$n ra chim hon, sd lupng ldng g i chua bi phin 
huy van cdn nhkki. Sau 7 ngiy, hi£u suit huy 

long g i cd ndng dO 5 v i 10 g i 1 d$t 92,3% v i 89,3%, 

nong dO 15 v i 20g.L1 hi£u suit phin huy mdi d?t 

71,3 v i 57,6%. Nhu viy, trong xu ly thvc \6 vdi Mwfc 

lupng ldn tiii vi^c chpn nOng dO ldng g i 10 g i 1 cd 
th£ dupe chpn d£ dam bio tinh kinh t£.
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Hinh 4. Anh huting cua ndng dQ ldng g i dtln khi nang 
phdn huy cua chung vi khuln B. cereus BS18 khi nudi 

He 180 vdng/phut b nhidt d$ 30°C theo thdi gian
3.4.3. Anh huong cua diSu kidn nudi 
Oxy Id ydu 16 quan trpng trong qua trinh sinh 

truong va phat tridn nhom vi khuln hidu khi. Ndu 
dupe cung cip du oxy qua trinh sinh truong didn ra

ddn qua trinh phan huy long ga c6 trong mdi cua 
chung B. cereus BS18 da dirge nghidn cuu. Kdt qui 
cho thiy, b chd dd nudi lie, sau 3 ngiy, ldng ga da 
bat diu bj phin huy va d thdi didm 5 ngay su phin 
huy manh me. Ddn ngay thu 7, s6 ldng ga cd trong 
mdi truong gan nhu phan huy hoan toan (93,5%). (j 
chd dp nudi tinh, s6 lugrng ldng ga khdng bj phan huy 
van cdn kha ldn, muc d<> phan huy long ga cung 
khdng hoan toan ma chi tao thanh cac mang, hidu 
suit 54,1%. Didu nay chung to lugrng oxy cung cip da 
cd tac dpng ldn ddn qua trinh sinh truong va phat 
tridn sinh enzym cua chung B. cereus BS18. Do v$y, 
khi ung dung b qui md 1cm cin phii dac bi£t chu y 
ddn didu niy.

nhanh hon. Anh hudng cua didu kidn nudi tinh va lie

Bing 5. Anh hudng cua didu ki£n nudi tinh v i lie ddn qui trinh thuy phin ldng g i cua

\  Trang 
\thii nudi

rhdigian\ 
(ngiy) \

Nudi tinh Nudi lie  180 vdng/phut

1
Mdi trudng chuydn mau, due, ldng ga 
chua cd hi£n tupng phan huy xay ra.

Mdi trudng chuydn miu, dye, mdt phin cic 
cinh dupe cit roi khdi true chinh.

3
Bd mat mdi trudng xuat hidn mang tring, 
mdi trudng due, spi ldng ga chua phan 
huy.

Mdi trudng dye, cic cinh bj cit nhd, m0t 
phin true chinh cung bi cit nhd, sd lupng 
ldng g i phin huy ldn.

5
Mdi trudng chuydn sang trong, spi ldng 
g i chua b) phin huy.

Cic cinh nho tidp tuc bi phin cit t̂ o thinh 
dang mim nhd, cic true chinh bi phin cit v i 
mun ra.

7
Cic spi nho cit ra khoi true chinh, cic spi 
nhd chua mun ra, cic true chinh van 
nguyfcn ven.

Toin bd so lupng ldng g i phin huy hoin 
toin, tao thanh mim.

Hidu suit 
(%)

54,1 93,5

IKfrUlAN

Tu 5 chung vi khuin co hoat tinh keratinaza cao, 
d i chpn dupe chung vi khuin BS18 cd kha ning 
phin huy ldng g i m?nh nhat

Khi nghien cuu phin loai dya trdn d$c didm hinh 
thii, sinh ly, sinh hoi v i trinh tu gien 16S rARN thi 
chung BS18 dupe dit ten l i  Bacillus cereus BS18.

D i nghidn cuu m0t so ydu to anh hudng ddn khi 
ning phin huy ldng g i cua chung B. cereus BS18 
cho kdt qui tdt nhit 6 mdi trudng MP, ndng dp ldng

g i 10 g.L1 v i lie 180 vong/phut b nhidt dd 30°C 
trong 7 ngiy, muc dd phin huy ldng g i d?t 93,5%. 
Kdt qua nhin dupe cho thiy, tidm ning ung dyng 
cua chung BS18 trong phin huy ldng g i d qui md ldn 
cd thd tao ra cic sin phim giiu axit amin ung dung 
lim phin bdn hoic thuc in bd sung cho chin nudi.
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SELECTION BACTERIAL STRAIN FOR POULTRY FUR DEGRAD ABILITY

Dao Thi Hong Van1, Nguyen Van Hieu2

1 Faculty of Biotechnology, Hanoi Open University
2 Institute of Biotechnology, Vietnam Academy of Science and Technology

Summary

Using microorganisms that have keratinase are prefering in poultry fur treatment, because of high 
efficiency, its products are used for animal feeds and to make fertilizer for agriculture. 5 high productive 
keratinase strains were isolated from 150 bacterial studied strains. Between them was found one bacterial 
strain BS18 that has highest activity for degradation of fur. Classification study based on morphological, 
physiological, biochemical properties and based on 16S rRNA gene sequencing and showed that BS18 
strain has 99% identity with Bacillus cereus bacteria. Studied some factors affecting to poultry fur 
degradation by BS18 strain and the results showed that 93.5% poultry fur ware degradated in medium MP 
with poultry fur ratio 10 g per liter at cultural temperature 30‘C in 7 days and 180 rpm.
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