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ABSTRACT

The temperature at the grave of the waste stream can increase and inhibit the
degradation of normal microorganism strains. The aim of this study was to screen and
isolate for the keratin degrading heat tolerant bacteria from slaughter-houses and
farm. Five hair dumping soil samples and two waste water samples were collected
from Dong Thap province for this study. These samples were serially diluted and
plated on the feather-meal-containing medium for isolating and screening of efficient
hair-degrading bacteria. Eighteen (18) aerobic heat resistant bacterial strains were
isolated and 18 strains showed the degrading ability of feather and goat-hair. 18
strains were able to grow and degraded keratin at 45°C; 10 strains had the capacity of
development at 50°C and two strains had the ability to survive at 55°C. 18 isolates
showed the feather-degrading ability with most of them presented in the white color
colonies, 17 rod shapes and 1 sphere shape (15 showed negative and 3 positive in
Gram staining) were selected. The isolations designated as V1, V2 and V9 revealed
significant differences among differentials with the highest rates as 35.64%, 32.29%
and 37.76% respectively in the feather-degrading ability. In goat hair-containing
medium they showed 40.48%, 40.85% and 42.18% of degradation. 16S rRNA gene
sequences indicated that isolate VI was related to Bacillus megaterium (with 99%
similarity); while isolate V2 was 99% similar to Bacillus sp. P014 and V9 was related
to Pseudomonas putida Rs-198 (with 93% similarity).

TOM TAT

Nhiét dp 6 cic hé chén nguon chat thai long c6 thé tang cao va lam ikc ché hoat dong
phdn hiy ciia cac dong vi khudn théng thuwong. Vi vay, nghién ciu dige thiee hién
nhdm phan ldp va tuyén chon mét s6 dong vi khudn chiu nhiét ¢6 kha nang phan hity
manh cdc co chat chira keratin tir nguon chat thai ciia 16 giét mé gia siic. Véi 18 dong
Vi khudin hiéu khi chiu nhiét dé dwoc phan lap tir nam mau dét va hai mdu nudée trén
moi truong co b6 sung bét Iong gia cam. Va 18 dong vi khudn déu co kha nang phat
trién va phan ity keratin 0 45°C; 10 dong co kha nang phat trlen 0 50°C va hai dong
¢0 kha nang ton tai & 55°C. Cdc mau dieoc pha lodng va nudi cdy trén méi truong bot
long vii dé phan ldp va khao st kha nang phan hiy co chat chira keratin ciia vi khuan

Két qud phan ldp duwoc 18 dong vi khudn c6 kha ning phdn hity long vii véi da sé cdc
dong vi khudn c6 khudn lac mau tring duc, véi da s6 té bao hinh que chi 1 té bao hinh
cdu (15 dong gram am va 3 dong gram diwong). Trong do, cdc dong V1, V2, V9 thé
hién khd ndng phdn hiry keratin manh nhdt voi két qua phdn hity bot long vii lan heot
la 35,64%, 32,29% va 37,76%; két qua phan hiy bét long dé la 40,48%, 40,85% va
42,18%. Két qua xdc dinh trinh tir ciia doan gen 16S rRNA dong vi khudn VI twong
dong véi Bacillus megaterium ¢ mirc 99% va dong V2 tiwong dong véi Bacillus sp.
P014 ¢ mirc 99%, dong V9 tirong dong véi Pseudomonas putida Rs-198 ¢ mirc 93%.
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1 GIOI THIEU

Hing nam, cac nha may che bién gia suc, gla
cam thai hang trim ngan tin phé pham ra moi
truong gdy 6 nhiém nghiém trong, trong d6 thanh
phan chinh 1a keratin (90%). Mot trong nhirng dic
diém chinh cua keratin 1a 6n dinh co hoc, c6 kha
ning chdng phan huy protein cao nhd véo cac lién
két disulfua, hydro va cac lién két khac (Onifade et
al., 1998). Ddi véi gia suc nhu heo thi 16ng chiém
tr 0,5 — 0,8% trong luong co thé. Do véi ga
truong thanh thi 16ng chiém 5 - 7% trong luong co
thé. Viéc thai tryc tiép 10ng gia suc gia cdm ra moi
truong khong chi lam 6 nhiém ma con lam lang phi
ngudn protein. Vi vy, ngdy nay da co nhiéu
nghién ctru nham xtr 1y ngudn chét thai nay. Tuy
nhién, cac phuong phap vat 1y va hoa hoc tiéu ton
kha nhiéu nang luong va khong than thién véi moi
truong, dong thoi con lam giam gia tri dinh dudng
cia san pham do viéc mat di mot sé acid amin
(Wang va Parsons, 1997). Huong xtr Iy méi cho
ngudn chat thai nay dang dwoc nghién ctru va
mang lai hiéu qua thiét thyc do 1a s dung cac dong
vi khuan c6 kha ning san sinh keratinase. Bén canh
do, trong viéc xir 1y cic ngudn chat thai chira
keratin, nhiét d§ trong qua trinh phan huy co thé
ting cao, gy trc ché hoat dong cua hau hét cac
dong vi khuan hoat dong phan huy ngudn chét thai
nay. Vi vy, nghién ctru “Phan lap va tuyén chon vi
khuan chiu nhiét c6 kha ning phan giai keratin tir
chét thai chan nuéi & Déng Théap” dugc thyc hién
v6i muyc tiéu tim ra cac dong vi khuan chiu nhiét c¢6
kha ning phan huy manh co chit chita keratin
nhim gop phin xtr Iy hiéu qua loai chét thai nay
trong diéu kién nhiét do cao.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Thoi gian thye hién: tir thang 7/2013 dén
thang 12/2013.

2.2 Viatliéu

Niam méu dat (2 miu tir trai nudi ga Cao Lanh —
Dong Thap; 2 mAu tir trai nuoi vit Cao Lanh- Déng
Théap; 1 mau tur trai nuoi heo Lai Vung, Dong
Thap) va hai mau nuge (1 mau thu tai 1o giét mo
gia suc Cao Lanh, Ddng Thap va 1 mau thu & 16
giét md gia cAm Cao Léanh, Dong Thap)

Cach thu mau:

- Voi méu dat: dao khoang 20 cm O ngay co
so giét md va chuong nudi gia cam va gia suc, thu
khoang 10 gram mau.

— V6i miu nude: thu tai noi tryc tiép thai
ngudn nudc ra (noi nudc tinh, dong lai) va thu
khoang 10 ml nudc.
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2.3 Phin lap vi khuén c6 kha ning phan
gidi keratin trén moi trudng 16ng gia cam

Cac miu déat (1g) va nudc sau khi mang vé
phong thi nghiém dugc lic ting sinh va dugc pha
lodng tir ndng d6 10° dén 10°'°. Chon cac ndng do
tir 10 dén 10 dé trai 1én moi trudng trudng SMA
(Skim milk agar) (5 g/l peptone, 3 g/l yeast extract,
100 ml/1 stra khong béo ti¢t trung, 20 g/l agar)
(bang cach hut 100 ul dich pha lodng trai 1én moi
truong stra), u & murc nhiét d6 45°C trong 24h. Cac
khuan lac ¢6 hinh dang khéc nhau tao dugc vong
phan giai rd rét dwoc chon dé ciy chuyén sang moi
truong bot 16ng vii va u ¢ 45°C trong 24h. Nhiing
dong c6 kha nang phat trién trén moi truong bot
16ng vii duge ciy chuyén tiép tuc trén moi trudng
nay dén khi rong. Khao sat kha nang chiu nhiét cua
cac dong vi khuan bang cach cdy cac dong vi
khuan sang méi truong bot 16ng va i ¢ lan lugt cac
mure 50°C, 55°C, 60°C va theo doi sy phat trién cua
chang trong vong 24h-48h. Cac dac diém khuén lac
va té bao cua vi khuan dugc tién hanh quan sat vé
hinh dang, mau séc, d6 nbi, kich thudc té bao, dic
tinh Gram (Cao Ngoc biép va Nguyen Hiru Hiép,
2002). Cac khuan lac roi dugc cdy ria trén moi
truong ¢6 bd sung bot 16ng vii dén khi rong. Cac
mau vi khuén rong duoc cdy vao 6ng nghiém chira
moi truong bot 16ng vii va trit ¢ 4°C.

2.4 Danh gia kha ning phan hiy 16ng vii
ciia cac dong vi khuin phén lap dwgc

Thi nghiém danh gia kha nang phan hdy long
vii gdm 19 nghiém thic v6i yéu tb thi nghiém 1a
loai vi khuan (18 dong va nghiém thirc d6i chimg
khong chung vi khudn). Timg dong vi khuan da
phén 1ap dugc nuoi trong mdi truong tdng sinh
khdi (moi truong c6 bd sung bot 1ong vil nhur trén
nhung khong chira agar) dén khi dat mét s khoang
10" té bao/ml. Hat 4ml dich vi khuén cho véo binh
tam giac chira 96 ml méi truong nhu trén c6 bd
sung thém 2 g 16ng vii va lic 120 vong/phit & 30°C
trong 9 ngay. Sau thoi gian nudi, lugng 16ng con
lai duoc thu bﬁng viéc rira dich nudi céy va loc qua
gidy loc Whatman No.l, siy kho va cén khdi
lwong. Thi nghiém dwoc lap lai 3 1an cho mdi dong
vi khuan. Ti 1& (%) léng vii bi phan hay boi cac
dong vi khuén dugc tinh theo phwong phap duoc
mo ta boi Nguyén Thu Hién va ctv, 2010.

Khdo sat kha nang phdn huy sgi long ga cua
cde dong vi khudn

Chon nhimg chiéc 16ng ga cing loai ¢6 kich

thudce va khdi luong tuong duong, dem sdy kho &
75°C trong vong 2 ngdy. Cho mdi chiéc 16ng vao
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4ng nghiém chira 20 ml méi truong gdm NaCl 0.5
g/l, KH,PO4 0.4 g/l, K;HPO4 0.3 g/l, NH4C1 0.5 g/l,
sao cho toan bd chiéc long bi ngdp trong moi
truong, dem khir tring & 121°C trong 10 phit. Lan
luot chung vao mdi dng nghiém 4 ml huyén phu té
bao vi khuén, U & 120rpm & cac mirc nhiét do cao
da khao sat. Quan sat va ghi nhan thoi gian lam
gdy rung 16ng d6i véi mdi dong vi khudn trong
vong 10 ngay.
2.5 Danh gia kha ning phin hiy long dé

ciia cac dong vi khuén dwoc chon

Thi nghiém duoc tién hanh tuong tu nhu trén
vo6i 16ng vii dugce thay bang long dé.

2.6 Nhan dién cac dong vi khuin dwoc
tuyén chon biang phwong phap sinh hoc phan tir

Giai trinh ty doan gen 16S rRNA cua hai dong
vi khuan duoc tuyén chon, ddi chiéu voi dit lidu
trén ngan hang gen NCBI bang phan mém BLAST
dé nhan dién cac dong vi khuan dwa vao muc do
twong dong vé trinh tu cia doan gen nay véi cac
dong vi khuin di dwoc xac dinh. Qui trinh duoc
thyc hién nhu sau: ly trich DNA cua vi khuén;
kiém tra do tinh sach ctia DNA d trich duogc bang
phuong phap do quang phd hép thu OD (Optical
density); thuc hién phan mg PCR véi cap moi cap
mdi ¢6 trinh tu nhu 16S rRNA (Barker et al., 2003)
¢0 trinh ty nhu sau:

Mbi xudi 8F: 5" — AGAGTTTGATCCTGGCT
CAG-3%

Mbi ngugc 1391R: 5' - GACGGGCRGTGWG
TRCA -3’

Kiém tra kich thuéc va ham luong san phdm
PCR bing phuong phap dién di trén gel agarose
1,5% c6 nhugm Ethidium bromide & hiéu dién thé
80V trong 50 phut, v6i thang chudn DNA 100 bp
(Fermentas, USA). San phdm tir phan ung PCR
duoc giai trinh ty tai phong thi nghiém Sinh hoc
Phan tir, Vién Nghién ctru va Phét trién Cong nghé
Sinh hoc, Truong Pai hoc Can Tho. So sanh trinh
tu thu dugc voi ngan hang gen trén trang web
http://blast.ncbi.nlm.nih.gov/Blast.cgi dé xac dinh
loai ctia mau vi khudn khao sat.

Ky thuat PCR: 1 ky thuat khuéch dai mot
trinh ty DNA dac hiéu in vitro, khong can su hién
dién cua té bao, chi v6i sy hién dién cua mot cap
moi (primer) chuyén biét, enzyme DNA
polymerase, cac nucleotide ty do, dung dich dém
(buffer) theo cac chu ky nhiét (HO Huynh Thuy
Duong, 2002).

Phan tmg PCR 1a mot chudi gdm nhiéu chu ki
lap lai ni tiép nhau. Pay 1a sy khuéch dai theo cap
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s6 nhan. Doan trinh ty DNA déc trung s€ duogc
khuéch dai véi s6 lugng 1a 2n-1 (véi n 1a s6 chu ky
phan ung).

Mbi chu ky trong phan tng PCR gdm ba giai
doan (Khuat Hitu Thanh, 2006):

Giai doan bién tinh (Denaturation): Dudi tac
dung cta nhiét d cao (thuong 1a 90 — 95°C, thoi
gian khoang tir 60 gidy dén 120 gidy), cac lién két
hydro trong phan tor DNA dut ra, hai mach cua
phén to DNA tach rdi nhau.

Giai doan gin doan m01 (Annealing): O nhiét
d6 55 — 65°C, cac doan modi bét cip véi cac mach
don DNA khuon & cic dau 3’ theo nguyén ly
Chargaff. Giai doan nay kéo dai tir 30 gidy dén
60 giay.

Giai doan tong hop hay kéo dai (Elongation):
Enzyme DNA polymerase xuc tic hoat dong tong
hop gén thém cac nucleotide vao cudi doan moi,
cac doan mdi duge kéo dai trén co sd bit cap voi
mach khuon theo nguyén 1i Chargaff, tao nén mach
don DNA moi, giai doan nay con goi la giai doan
polymerase hoé (polymerization), dugc thuc hién &
nhiét d6 70 — 72°C va kéo dai tir 30 gidy dén vai
chuc phut, tuy thudc vao kich thudc cia doan
DNA.

Trong mdt phan Ung, san phim cua chu ki
trude duge 1am khuon cho chu ki ké tiép nén sb
lwong ban sao tao thanh ting theo cip s nhan. Mot
phan tng PCR thuong co tir 20 - 40 chu ki, tir mot
doan DNA khuén c6 thé tao nén 220 - 240 ban sao
DNA.

2.7 Phan tich két qua va xir Iy thong ké

Tét ca sb liéu thu duoc trong dé tai duge phéan
tich thong ké ANOVA (Analysis of Variance) bang
phan mém MS Excel. Gia trj trung binh dugc kiém
tra thong ké khac biét c6 ¥ nghia LSDT (Least
Significant Difference Test) bang phin mém
Statgraphic Plus version 3.0.

3 KET QUA VA THAO LUAN
3.1

T 7 mau (5 mau dat va 2 mau nudc) dugce thu
tai 16 mo gia stic, 10 mo gia cam, trai heo, trai ga,
trai vit tinh Péng Thap da phan lap duoc 18 dong
vi khudn (Bang 1). Tt ca cac dong vi khuin trén
déu c6 thé phat trién va phan hiy keratin & moi
truong nhiét do cao tir 45°C dén 55°C. Trong do,
hai dong co6 kha ning ton tai & 55°C (V17 va V18),
tam dong co kha ning phét trién & 50°C (gém
V1, V10, V11, V12, V13, V14, V15, V16) va tam
dong c6 kha ning phat trién & 45°C (gdm
V2,V3,V4,V5,V6,V7,V8,V9).

Két qua phﬁn 14p vi khuén



Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 32 (2014): 58-68

Bang 1: Pic diém té bao va khuin lac ciia cac dong vi khuén chiu nhiét phén 1ap dwoc

Dic diem te bao

Dic diem khuan lac

STT Tén Hinhdang Gram Hinh dang P ndi Bia Mau sic Puong kinh (mm)
I VI Que +  Tron Mo Nguyén Tr’fmg héng 1.5
2 V2  Que +  Tron Lai Nguyén  Tring duc 6.0
3 V3 Cau _ Tron M6  Nguyén  Trang sita 2.0
4 V4 Que ~ Tron Mbd Nguyén  Tring vang 1.5
5 V5 Que +  Tron Mo Nguyén  Xanh nhat 4.0
6 V6 Que _ Tron Mo Nguyén  Tring duc 0.8
7 V7 Que _ Tron Lai Nguyén  Trang sita 2.5
8 V8 Que _ Tron Mb Nguyén  Tring duc 3.0
9 V9 Que _ Tron Lai Ring cwa Tréng vang 5.0
10 V10 Que _ Tron Lai Ring cwa Tréing sita 1.2
11 V11 Que _ Tron Mo Nguyén  Tring duc 0.7
12 VI2 Que _ Tron Lai Ring cua  Tréng duc 0.8
13 V13 Que _ Tron Mb Nguyén  Tring vang 1.0
14 V14 Que _ Tron Mbd Nguyén  Tring duc 1.1
15 VIS Que _ Tron Mo Nguyén Tréng duc 0.9
16 V16 Que _ Tron Mb Nguyén  Tring duc 0.5
17 V17 Que _ Tron Lai Nguyén  Tring duc 3.0
18 VI8 Que Tron Mo Nguyén  Tring ving 0.5

3.2 Hoat tinh protease ciia cac dong vi khuén

Két qua thi nghiém cho thay sau 24h nuéi o &
cac muc nhiét do thi cac dong vi khuan déu cho

moi truong stra). Puong kinh vong halo bién thién
tir 4,7 mm dén 10,3 mm.

3.2.1 Hoat tinh protease cua cac dong vi

£ oaan . X khudn khao sat ¢ 45°C
thay kha nang sinh protease (tao vong halo trén
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Dong Vi khuin

Hinh 1: Puong kinh vong phan hiiy ciia cic dong vi khuén trén méi truong sira sau 24h i ¢ 45°C

Cic gid tri mang cdc mau tw khac nhau thé hién sy khdc biét c6 Y nghia thong ké ¢ mitc 5%

Hai dong vi khuan V2 va V9 tao dugc vong
phan huy tot nhat trong nhom véi duong kinh vong
phan huy Ian luot 14 10,3 mm cua dong V2 va 10,2
mm v6i dong V9, khac biét ¢6 y nghia théng ké &
muc 5% so voi cac dong con lai cuing nhom.

3.2.2 Hoat tinh protease cua cdac dong vi
khudn khao sat ¢ 50°C
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Su tao vong phan hily ctia nhém vi khuén khao
sat & 50°C ddng déu hon nhom 45°C. Cac dong
V10, V11 déu tao duoc vong phan hity kha 16n (1an
luot 1a 8,3 mm va 8,7 mm) sau 24 gid u. Trong khi
d6, dong V1 va V16 cho két qua do dudng kinh
vong phan hity tot nhét trong nhom véi 9,3 mm sau
24 gio 1 ¢ 50°C.
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Hinh 2: Puong kinh phén hily ciia cic dong vi khuin trén méi truong sira sau 24 gio' it ¢ 50°C

Cic gid tri mang cdc mau tw khdc nhau thé hién sy khéc biét c6 Y nghia thong ké ¢ mitc 5%

3.2.3 Hoat tinh protease cua cac dong vi
khuan khdo sat ¢ 55°C

Kha néng tao vong phan huy cta nhom vi
khuan khao sat & 55°C 1a khong dang ké véi 4,7
mm cua dong V17 va 7,2 mm cua dong V18 sau 24
gio u.

3.3 Kha niing phan hiiy 16ng gia cAm ciia
cic dong vi khuin

Sau bay ngay chung va lic 0 & cic mirc nhiét
d6 khac nhau thi két qua cho thay tit ca cac dong
vi khuén phén lap dugc déu co kha ning phan hiy
keratin qua viéc phan hiy bot 16ng gia cam, khac
biét y nghia & miic 5% so voi nghiém thic dbi
ching (khong chung vi khuan). Dong V9 cho kha
ning phan huy t6t nhat trong cac dong phan lap
duoc véi 37,76% lugng 16ng bi phan hiy sau mot
tudn nudi l'fic. Trong ba nhom nhiét d6 khao sat thi
nhom khao sat & 45°C cho két qua khac biét nhat
vé kha ning phan hity 10ng. Trong khi cac dong V2
va V9 ¢6 két qua kha tot thi cac dong con lai cho
kha ning phan huy khong dang ké. Két qua khao
sat & nhom 50°C kha dong déu, chi c6 dong V1 la
cho thiy kha ning phan huy 16ng t6t hon ca véi
kha nang phan hiy dat 35.67% sau mot tudn khao
sat. Riéng nhom vi khuén khao sat ¢ 55°C thi két
40 -
35 -
30 -

32,20°

22, 96°¢

14, 59°

Phén trém phan huy (%)

2,52%

15, 88®

qua phan huy chua dang chu y véi cac dong V17
va V18 lan luot 1a 26.75% va 27.75%. Két qua nay
thap hon két qua ciia cac dong vi khuan dugc phan
lap tir dat va 16ng vii trong nghién ctru ctia Nguyén
Huy Hoang et al. (2010) cho hi¢u qua phéan huy tur
52,40% dén 98,45% sau mét tuan lic u & 30°C.
Thanh phan méi truong va nhiét d6 la hai yéu té
anh huong dang ké dén su téng hop enzyme
keratinase ciia vi khuan. Sy toi uu hoa hai yeu t6
nay co thé giup nang cao hidu qua tong hop
keratinase 1én dén 40 1an (Brandelli, 2007). Vi vay,
dé co duoc két qua phan huy tot nhit thi can xac
dinh cac diéu kién toi uu cho céc dong vi khuén
phén lap duoc.
3.3.1 Kha nang phan hiyy long gia cam cia

cdc dong vi khudn khao sdt ¢ 45°C

Két qua tir Hinh 3 cho thiy kha nang phéan huiy
1ong gia cam ctia nhém vi khuan khao sat ¢ 45°C
c6 su khac biét kha 16n. Cac dong V2 va V9 phan
hay hitu higu nhat véi 32,29% lugng bot 1ong gia
cam bi phan hily ctia dong V2 va 37,76% véi dong
V9 (khéac biét c6 ¥ nghia thong ké & mirc 5% so véi
cac dong con lai trong nhém). Cac dong con lai
cling c¢6 kha ning phan huy bot éng gia cdm
nhung két qua thip khong dang ké.

37,76°
24,79°

1696 1844

iR

V9

Dong vi khuan

Hinh 3: Kha niing phan hity bt 16ng gia cAm ciia cac dong vi khuin ¢ 45°C

Ghi chii: BC: déi ching_ (madu bét long khéng ching vi khudn)
Cic gid tri mang cdc mau tw khdc nhau thé hién s khéc biét c6 ¥ nghia thong ké ¢ mikc 5%
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3.3.2 Kha nang phan hiy long gia cam ciia
cac dong vi khuan khdo sat ¢ 50°C

Tir Hinh 4 cho thdy kha nang phan huy bot 16ng
gia cam cua cac dong vi khuan khao sat & 50°C kha

40,00 +
35,00 +
30,00 +
25,00 +
20,00 +

35,64°
30,67°° 30,68

-
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[=}

S
|

Phan trdm phan hay (%)
S
o
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5,00
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ddng déu, khong c6 nhiéu chénh léch nhu cac dong
vi khuan & 45°C. Tuy nhién, dong V1 c¢6 két qua
phan hity t6t nhat trong nhém véi 35,64% luong
bot 16ng gia cAm bi phan hiy lai thip hon cac dong
phén hiy hitu hiéu V2 va V9 ¢ nhom 45°C.

b
b 29,82 28,81°  28,96°
28,28 26,44°

0,00 -

2‘29a I I I
I —
bC V1 V10 V11

V12 V13

Dong vi khuén

Hinh 4: Kha niing phan hiy byt 16ng gia cAm ciia cac dong vi khuin & 50°C

Ghi chii: PC: doi chimg_ (mdu bét long khong chung vi khudn)

Cdc gid tri mang cdc mau ti khéc nhau thé hién sw khdc biét ¢6 y nghia thong ké ¢ mirc 5%

3.3.3 Kha nang phan hiy long gia cam ciia
cac dong vi khuan khdo sat ¢ 55°C

Céc dong vi khuén khao sat & 55°C ciing cho
thdy kha nang phan huy 16ng gia cdm sau mot tudn
chung nhung két qua phan huy khéng dugc cao voi
27.75% cua dong V17 va 26.75% cua dong V18.

3.4 Kha ning phin huy s¢i l1ong ga cia cac
dong vi khuén khao sat

Sau 10 ngay nudi lic & cac mirc nhiét do khac
nhau thi két qua khao sat sy phan huy soi long ga
nguyén cho thiy tit ca 18 dong vi khuan phan lap
dugc déu co kha niang lam giy rung soi 1ong con
ctia cong 1ong ga. Trong d6, nhém vi khuan khao )

sat & mirc 45°C cho thdy kha ning lam giy rung
long ga tot nhat v6i kha nang lam giy rung long
gan nhu hoan toan sau 10 ngay chung ciia dong V2
va V9, dong V13 ciing cho thay kha ning lam giy
rung cac soi 16ng con hon 70%. O nhém 50°C thi
dong V1 cho thay kha ning lam giy rung soi 1ong
con tot nhat véi gan nhu trén 70% s 16ng giy rung
sau thoi gian khao sat, cac dong con lai ciing cho
thdy kha ning lam gdy rung nhung kém hon, chi
dat tir 20% dén 40%. Con & nhom 55°C thi dong
V17 1a cho thiy kha ning lam giy rung kha (Iam
giy rung hon 50%) tong s 16ng con. Con dong
V18 cho kha nang phan huy sg¢i 16ng ga khong
dang ké.

(V2)

(V17) dC)

Hinh 5: Kha ning phan hity s¢i 16ng ga ciia cac dong vi khuin sau 10 ngay

Ghi chii: PC la nghiém thite doi chitng khéng ching vi khudn (Hinh chup ngay 8/9/2013 )
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Két qua su lam gy rung 16ng nay thip hon két
qué tir dong L1 cta Cao er al. (2008) véi két qua
lam gdy ryng toan bd 16ng chi sau ba ngay ching
(nhung dong L1 dugc khao sat & 40°C).

Sau 10 tuan dong V9 di phéan huy toan bo cong
long ga nguyén

N7 il

b

Hinh 6: Kha néng phan huy s¢i long ga cia
dong vi khuan V9 sau 10 tuan

Ghi chi: DC la nghiém thitc doi chimg khong ching vi
khudan (Hinh chup ngay 10/11/2013)

45,00
40,00
35,00 ~
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3.5 Kha niang phin hiy 16ng dé cia cac
dong vi khuan

Nhom vi khuan khao sat & 45°C cho kha ning
phan hay bot 16ng dé tét nhat véi dong V9 phan
huy 42,18% luong bot 16ng sau mot tuan ching;
dong V2 ciling phan huy dugc 40,85% luong 16ng
sau mot tuan nudi lic; cac dong con lai cho két qua
phan hiy tir 25% dén 36,9%. Khao sat & nhom vi
khuin & 50°C cho két qua gin twong dwong véi
nhém vi khuin & 45°C véi dong V1 phén hity duoc
40,47% lugng bot 16ng sau mot tuan chung, khac
biét co y nghia thdng ké & mirc 5%; cac dong con
lai cho kha nang phan huy loéng dat hon 30%.
Nhom vi khudn khao sat & 55°C thi cho két qua
thap hon, voi V17 dat 30,35% va V18 dat 30,46%
sau thoi gian khao sat.

3.5.1 Kha nang phan hiy long dé cua cac
dong vi khudn khao sat & 45°C

Kha nang phan huy bot 16ng dé cta cac dong vi
khudn ¢ 45°C 1a khé cao, khac biét c6 ¥ nghia so
v6i nghiém thirc d6i ching. Trong do, cac dong V9
cho két qua phan huy bot 16ng dé tdt nhit voi
42,18% luong bot 16ng bi phan huy sau mot tuan
ching vi khuan. Dong V2 ciing cho két qua phan
huy kha tot. Cac dong con lai ciing chimg té ¢ kha
nang phan huy bot 16ng dé véi ty 1¢ phan huy trong
khoang hon 30%.

42,18"

36,95%

30,32°

C
29,91% 3115

bC V2 V3 V4

V5 V6 v7 V8 V9

Dong vi khuan

Hinh 7: Kha ning phan hity bt 1ong dé cia cac dong vi khuin ¢ 45°C

Ghi chii: PC: doi chti’ngN(mdNu bot long khong chiing vi khudn) )
Cac gia tri mang cac mau tw khdac nhau thé hién sy khac biét co y nghia thong ké ¢ mitc 5%

3.5.2 Kha nang phan hiy bot long dé cua cac
dong vi khuan khao sat ¢ 50°C

Két qua tir Hinh 8 cho thdy nhom vi khuan
khao sat & 50°C ciing cho két qua phan huy bot
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long dé kha tot. Tat ca cic dong trong nhom, trir
dong V15 déu cho két qua phan hay 16n hon 30%.
Trong d6, dong V1 cho két qua phan huy tot nhat
véi 40,48% luong bot 16ng bi phén huy sau mot
tun chung vi khuan.
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Hinh 8: Kha niing phan hity bt 16ng dé ciia cac dong vi khuin & 50°C

Ghi chii: PC: doi chL&’ngN(mdNu bot long khong chung vi khudn) )
Cdc gid tri mang cdc mau ty khdac nhau thé hién sy khac biét co y nghia thong ké ¢ murc 5%

3.5.3 Kha nang phdn hiy bot long dé cua cac 1 ) 3 4 5 6
dong vi khudn khdo sat o 55°C

Hai dong vi khuan & 55°C ciing cho thiy kha
ning phan hay bot 16ng dé kha hiru hiéu, két qua
phan hity bot 1ong dé lan lugt ciia dong V17 va
V18 1a30,35% va 30,47% sau mot tuan nudi lic.

3.6 Két qua nhin dién 3 dong vi khuin
bang phwong phap sinh hoc phan tir

Ba dong vi khuédn V1, V2 va V9 dugc chon dé
nhan dién do kha nang chiu nhiét ciing nhu kha
ning phéan hiy 16ng gia suc, 16ng gia cam kha cao
va khac biét co y nghia so véi cac dong con lai.

) . Hinh 10: Két qua dién di sain phim PCR
* Ket qua dién di sdn pham PCR cua 3 dong vi ciia dong vi khuin V9
khuan cho thay da khuech dai thanh cong doan gen Ghi chi
5 , s ’ 7 o rcnu.
165 rRNA‘ cua ‘Chl‘lng v6i kich thude khodng Giéng 1: Thang chudn 1Kb (Kich thuée mau 1500bp)
1500bp (Hinh 9 va Hinh 10). Giéng 2; Déi chimg dirong
1 2 3 4 5 6 Giéng 3, 4, 5, 6: Cic méu V9 (Iap lai)

Kich thieée mdu 1500bp
Hinh ghi nhan ngay 20/11/2013
* Két qua giai trinh ty ciia 3 dong vi khuin
Dong vi khuan V1 c6 két qua giai trinh ty 16S
rDNA nhu sau:

TTTCCCCGGGGAACGCCGGGGTTCCCCT
GGGGGCTATCATGCAGTCGAGCGACTGATT
AGAAGCTTGCTTCTATGACGTTAGCGGCGG

Hinh 9: Két qua di¢n di sian phAm PCR ciia 2 ACGGGTGAGTAACACGTGGGCAACCTGCCT
dong vi khuin V1 va V2 GTAAGACTGGGATAACTTCGGGAAACCGA

Giéng 2,3: méu vk V1 TGGGAGATGATTGAAAGATGGTTTCGGCTA

Giéng 4,5: mdu vk v2 TCACTTACAGATGGGCCCGCGGTGCATTAG

Giéng 6: Péi chitng dwong CTAGTTGGTGAGGTAACGGCTCACCAAGGC
Kich thuée mau 1500bp AACGATGCATAGCCGACCTGAGAGGGTGA
Hinh ghi nhdn ngay 20/11/2013 TCGGCCACACTGGGACTGAGACACGGCCC
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AGACTCCTACGGGAGGCAGCAGTAGGGAA
TCTTCCGCAATGGACGAAAGTCTGACGGAG
CAACGCCGCGTGAGTGATGAAGGCTTTCGG
GTCGTAAAACTCTGTTGTTAGGGAAGAACA
AGTACGAGAGTAACTGCTCGTACCTTGACG
GTACCTAACCAGAAAGCCACGGCTAACTAC
GTGCCAGCAGCCGCGGTAATACGTAGGTG
GCAAGCGTTATCCGGAATTATTGGGCGTAA
AGCGCGCGCAGGCGGTTTCTTAAGTCTGAT
GTGAAAGCCCACGGCTCAACCGTGGAGGG
TCATTGGAAACTGGGGAACTTGAGTGCAGA
AGAGAAAAGCGGAATTCCACGTGTAGCGG
TGAAATGCGTAGAGATGTGGAGGAACACC
AGTGGCGAAGGCGGCTTTTTGGTCTGTAAC
TGACGCTGAGGCGCGAAAGCGTGGGGAGC
AAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGAGTGCTAAGTGTTAGAGG
GTTTCCGCCCTTTAGTGCTGCAGCTAACGC
ATTAAGCACTCCGCCTGGGGAGTACGGTCG
CAAGACTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTT
AATTCGAAGCAACGCGAAGAACCTTACCA
GGGTCTTGACATCCTCTGACAACTCTAGAG
ATAGAGCGTTCCCCTTTCGGGGGG

Khi so sanh trinh tu trén véi dit liéu ngan hang
gen trén trang web http://www.ncbi.nlm.nih.gov
bang chwong trinh BLAST, két qua tra ciru cho
thdy trinh ty gen cua dong V1 c6 két qua twong
dong voi dong Bacillus megaterium véi do tuong
ddng 99%.

Dong vi khuan V2 ¢ két qua gidi trinh ty 16S
rDNA nhu sau:

ATTCCCCAGGAGTAGGAAGGGGAGGGT
GGGGGCCTATCATGCAAGTCGAGCGAATG
GATTAAGAGCTTGCTCTTATGAAGTTAGCG
GCGGACGGGTGAGTAACACGTGGGTAACC
TGCCCATAAGACTGGGATAACTCCGGGAA
ACCGGGGCTAATACCGGATAACATTTTGAA
CCGCATGGTTCGAAATTGAAAGGCGGCTTC
GGCTGTCACTTATGGATGGACCCGCGTCGC
ATTAGCTAGTTGGTGAGGTAACGGCTCACC
AAGGCAACGATGCGTAGCCGACCTGAGAG
GGTGATCGGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTA
GGGAATCTTCCGCAATGGACGAAAGTCTGA
CGGAGCAACGCCGCGTGAGTGATGAAGGC
TTTCGGGTCGTAAAACTCTGTTGTTAGGGA
AGAACAAGTGCTAGTTGAATAAGCTGGCA
CCTTGACGGTACCTAACCAGAAAGCCACGG
CTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGTGGCAAGCGTTATCCGGAATTATTG
GGCGTAAAGCGCGCGCAGGTGGTTTCTTAA
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GTCTGATGTGAAAGCCCACGGCTCAACCGT
GGAGGGTCATTGGAAACTGGGAGACTTGA
GTGCAGAAGAGGAAAGTGGAATTCCATGT
GTAGCGGTGAAATGCGTAGAGATATGGAG
GAACACCAGTGGCGAAGGCGACTTTCTGGT
CTGTAACTGACACTGAGGCGCGAAAGCGT
GGGGAGCAAACAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGATGAGTGCTAAGT
GTTAGAGGGTTTCCGCCCTTTAGTGCTGAA
GTTAACGCATTAAGCACTCCGCCTGGGGAG
TACGGCCGCAAGGCTGAAACTCAAAGGAA
TTGACGGGGGGCCCGCACAAGCGGTGGAG
CATGTGGTTTAATTCGAAGCAACGCGAAGA
ACCTTACCAGGGTCTTGACATCCTCTGACA
ACCCTAGAGATAGGGGCTTCTCCT

Khi so sanh trinh ty trén véi dit liéu ngan hang
gen trén trang web http://www.ncbi.nlm.nih.gov
bang chuong trinh BLAST, két qua tra ciru cho
thdy trinh ty gen cua dong V2 c6 két qua tuong
ddng véi dong Bacillus sp. P014 véi do tuong dong
99%.

Dong vi khuan V9 ¢6 két qua giai trinh ty 16S
rDNA nhu sau:

AGGGGGGGGGGGGCGGGGGGGGCGCG
GGACGCGCGGACGAAGGGGGAGCATGCAA
TCTGGGTGACGAGCGGCGGACGGGTGAGT
AATGTCTGGGAAACTGCCTGATGGAGGGG
GATAACTACTGGAAACGGTAGCTAATACCG
CATAACGTCGCAAGACCAAAGAGGGGGAC
CTTCGGGCCTCTTGCCATCAGATGTGCCCA
GATGGGATTAGCTAGTAGGTGGGGTAATG
GCTCAACTCAACAACGATCCCTAGGTGGTC
TGAAAGGATGACCGGCCATGATGACATTG
AGACATCCCCCCCATCCCCCCGGTTTGTCA
CCGGCGGTCTCCTTAGAATGACCACCACAA
CGTGCTCGCAACTAAGGACAAGGGTTGCGC
TCTTTACGGGACTTAACCCTTTATCTCACGA
CACAAGCTGACGACATCCATGCAGCACCTG
TGTCAGATTTCCCGAAAGCACCCATCCATC
TCTGGAAAGTTCTCTGCATGTCAAGGCCTG
ATAAGGTTCTTCTCATTGCTTCTAATTAAAC
CACATGCTCCAGCGCTTGTGCGGGCCCCCG
GCAATTCATTTGAGTTCTAACCTTGCGGCC
GTACTCCCCAGGCGGTCAACTTAATGCCTT
AGCTGCGCCACTAAAATCTCAAGGATTCCA
ACGGCTAGTTGACATCGTTGACGGCTTGGA
CTACCAGGGTATCTCATCCTGTTTGCTCCCT
ACGCTTTCGCACCTCAGTGTCAGTATCAAT
ACAAGTGGTCGCCTTCGGCACTGGCGTTCC
TTCCTATATCTACACATTTCACCGCTACACA
GGAAATTCCACCACCCTCTACCGTACTCTA
TCTTGCCAGTTTTGGATGCAGTTCCCAGGTT
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GAGCCCTGGGCTTTTACATCCAACTTAACA
AACCACCTACGCGCGTTTTACGCCCATTAA
TTCCCATTACGGCTTGCACCCTCTGTATTAC
CGCGGCTGCTGGCACAAAATTAGCCGGTGC
TTATTCTGTCCGTAACGTCAAATCAGCAAG
GTTTTAACTTAATGGCGTT

Khi so sanh trinh tu trén véi dir liéu ngan hang
gen trén trang web http:/www.ncbinlm.nih.gov
bang chwong trinh BLAST, két qua tra ctru cho
thdy trinh ty gen cua dong V9 co két qua twong
ddng vai dong Pseudomonas putida Rs-198 v6i do
tuong dong 93%.

Nhu véy, hai dong vi khudn V1 va V2 duoc
tuyén chon tir nghién ctru nay thudc chi Bacillus.
Két qua nay phu hop voi két luan ctua Ghosh ef al.
(2007) 1a phan 16n cac dong vi khuén c6 hoat tinh
phan hily keratin cao phan lap dugce déu thudc chi
Bacillus. Dong Bacillus megaterium F7-1 da duogc
Geun - Tea Park va Hong — Joo Son nghién ctru va
cho thiy kha ning phan hiy dén 26% luong bot
16ng ga sau 24 gid ching ¢ 30°C. Nghién ctru vé
dong Bacillus sp. cling dugc thuc hién bdi Ilham
Zerdani et al. (2004) ciing cho thay toan bo protein
giam tir 13,6% xudng con 1,92% sau 10 ngay khao
sat. Keratinase tong hop tir dong Bacillus sp. nay
cling da dugc mé ta trong nhiéu nghién ctru (Kim
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et al., 2001; Suh va Lee, 2001; Manczinger et al.,
2003; Giongo et al., 2007). Kha nang trng dung cac
dong vi khuan thudc chi Bacillus dé xir 1i rac thai
chtra keratin dugc ky vong rat cao.

Dong V9 duogc tuyén chon duoc dinh danh la
Pseudomonas putida Rs-198. Nghién ctu vé
Pseudomonas da dugc Riffel va Brandelli (2006)
nghién ctru da tién hanh phan lap vi khuén phan
giai keratin tir chat thai 16ng gia cam. Bén dong vi
khuén sau khi nuéi cdy trén moéi trudng bot 16ng
vii duoc kiém tra kha ning phén giai protein
trén moi truong sita. Trong do, cd ba dong Gram
am (thudc chi Burkholderia, Chryseobacterium va
Pseudomonas) va mot dong Gram duong
(Microbacterium sp.). Nhitng vi khuan nay co thé
phat trién trén da dang cac chat thai chira keratin
nhu bt 16ng vii, 16ng vii tho, méng ga, toc va len.
Hoat tinh phan giai protein cua dich trich enzyme
tho tir cac dong vi khuan nay dugc kiém tra voi hai
co chit azokeratin va azocasein. Két qua cho thiy
enzyme keratinase hoat dong trén cé hai co chit va
c6 kha nang phan giai keratin turong duong v6i cac
enzyme phén giai protein c6 ngudn gdc tir vi khuén
trén thi truong.

3.7 Cay pha hé cac dong VK da nhan dién

EUS31553-B. megaterium
GUZ57950-6B. megaterium

KFESE192.B. megaterium

100
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1

71 W2
{ KF494193-B.cereus
JO773351-B.cereus
{ KC119110-Bacillus sp.

 — FJf884258-Pseudomonas_putida

[T — ol 19-Pseudomonas_putida

k%]

Hinh 11: Cay pha hé cac dong VK V1, V2 va V9

4 KET LUAN

18 dong vi khuén hiéu khi d4 dugc phan lap. ba
sO cac dong vi khuan c¢6 khuén lac tron, mau tring
duc, do ndi 1ai va bia nguyén. Tat ca cac dong vi
khuan (trir dong V3 c6 hinh cau) déu ¢6 hinh que.
C6 15 dong Gram 4m va 3 dong Gram duong. Tat
ca 18 dong vi khuén déu phat trién & mirc nhiét do
tir 45°C dén 55°C. Trong d6, c6 hai dong ton tai &
55°C, 8 dong van phat trién & 50°C. Ca 18 dong vi
khuén déu biéu hién hoat tinh protease trén moi
truong sita v6i duong kinh phan huy bién thién tir
4,7 mm dén 10,3 mm sau 24 gio U ¢ cac muc nhiét
d6 khao sat. Két qua khao sat sy phan hay keratin
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qua viéc phéan hity 16ng gia stic va gia cam cho thay
cac dong vi khuan phan huy dugc tir 14,59% dén
37,76% khbi luong bot 16ng gia cam sau mot tudn
lic & & cac muc nhiét do khao sat; két qua phan
huy long dé cao hon tir 25% dén 40,47%. Ngoai ra,
két qua theo ddi su lam gay rung soi 1ong ga sau 10
ngy ciing cho thay tit ca cac dong vi khuan déu co
kha nang lam gdy rung cac so¢i long con trén sQi
l6ng ga 16n. Ba dong vi khuén V1, V2 va V9 cho
thdy kha ning phan hiy co chit keratm qua viéc
phan hily 16ng hiru hiéu hon cac dong con lai. Két
qua dinh danh cho thdy dong V1 c¢6 két qua twong
ddng v6i dong Bacillus megaterium véi d twong
ddng 99% va dong V2 co két qua tuong dong voi
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dong Bacillus sp. P014 vé6i d6 tuong ddng 99% va
dong V9 tuong dong véi Pseudomonas putida Rs-
198 ¢ muc 93%.
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