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ABSTRACT

Every year, there are thousands of tons of livestock and poultry hair waste that have
not been processed in Vietnam. The keratin is the main structural component of
animal hair quite hard to decompose in nature. The aim of this study was to isolate
and screen keratin degrading bacteria from waste samples collected from animal
slaughter-house. These samples were serially diluted and plated on pig-hair-
containing medium for isolating and screening of efficient hair-degrading bacteria.
The forty seven isolates showed their animal-hair-degrading ability with most of them
presented white color colonies were selected. All isolates got keratinase with
azokeratin substrate reaction at 50°C for 15 minutes. Strain Kr42 had the highest
keratinase activity with 114.3 U/ml. The isolates designated as Krll, and Kr45
revealed significant differences among differentials with the highest rates as 37.66%
and 29.41%, respectively in animal-hair-degrading ability. In feather-containing
medium, Kr45 was the best with 72.79% of degrading rates. Bergey’s method and the
modern method of 16S rRNA gene sequences indicated that the isolate Krll was
closely related to Bacillus flexus and the isolate Krd5 was closely correlated to
Bacillus megaterium.

TOM TAT

Hang ndm, tai Viét Nam c6 hang ngan tan long gia sic, long gia cam thai ra méi
tnrong ma chira dugc xit Iy. Keratin I thanh phan cdu tao chinh ciia long gia suc, gia
cam va la hop chat rét khé bi phan hiy trong tw nhién. Vi vay, nghién citu duoc thuc
hién nham phan Idp va tuyén chon mét s0 dong Vi khudn c6 kha nang phan hiy manh
cdc logi co chat chira keratin nay tir mau dat, mau long va mebe thai thu & 1o giét mé
gia siic thugc tinh Vinh Long. Céc mau vit dwoc pha lodng va nuéi cdy trén méi
trwong chira bét Iong heo nhw nguon carbon va nito duy nhat dé phan Idp vi khudn.
Két qua phan Idp dwoc 47 dong vi khuan c6 kha ning phan hiy léng heo véi da so
cde dong vi khudn 6 khudn lac mau tring duc. Tt ca cde dong vi khudn phdn ldp
dwoe déu cho hoat tinh keratinase véi co chat azokeratin & 50 °C sau 15 phut phan
ing. Dong Krd2 ¢6 hoat dg keratinase cao nhat la 114,3U/ml va khdc biét ¢6 ¥ nghia
50 Voi cde dong vi khudn con lai. Bén canh do, dong Krll1 va Krd5 cho két qud phdn
Ity I6ng heo tot nhdt va khac biét ¢6 y nghia so véi cde dong con lai véi 1y 1é phan
iy lan luot la 37,66% va 29,41%. Dong Krd5 c6 khd nang phan hiy long gia cam
10t nhat voi ty Ié 72,79%. Két hop gitta phwong phép dinh danh cia Bergey (John et
al, 1994) va phuong phap dinh danh hién dai dua vao trinh tw cia doan gen 16S
FRNA di cho két lun dong vi khudn Krl1 ¢6 quan hé gan véi loi Bacillus flexus va
dong vi khudn Kr45 cé twong quan gan véi loai Bacillus megaterium.
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1 PAT VAN BE

Long gia suc va 1ong gia cdm c6 thanh phan
chinh la keratin rat khé phan hay va chiém ti 1¢ kha
16n trong nguon réc thai tir cac 16 giét mo tro thanh
mot nguoén O nhiém nghiém trong (Gupta va
Ramnani, 2006). P4 c¢6 nhidu phuong phap duoc
ap dung dé xir 1y cac 1ong nay nhu chon, dot bo
hodc lam thuc an gia stc (Tapia va Contiero,
2008). Tuy nhién, chi phi cho phwong phap dbt
hodc choén kha cao va con gay 6 nhiém cho méi
treong dat, nudc va khong khi; con viée sir dung
bot 16ng xay nhuyén lam thirc 4n gia stc thi cho ti
16 tiéu hoa rat thap (Joshi et al., 2007). Cac nghién
clru trong nudc vé vi sinh vat co kha nang phan
giai keratin d3 dat dugc nhitng thanh cong nhung
s6 lwong nghién ciru con it va déu tap trung ¢ phia
Béc-ving khi hau kha khac biét voi Dong bang
song Cuu Long. Do do, viéc phan lép va tuyen
chon vi khuan c6 kha nang phan huy long gia suc
va long gia cam tir cac 10 glet mo gia stc ¢ tinh
Vinh Long la nghién ctru can thiét nham tim kiém
cac dong vi khuén phan huy 16ng gia suc, long gia
cAm manh dé phuc vu cho san xuit ché phdm sinh
hoc gitip ché bién ngudn chit thai nay thanh phan
hitu co sinh hoc hodc san pham bo sung protein vai
d6 hap thu cao lam thirc an cho ca, gia sic, gia
cAm; dong thoi gitp giam thiéu 6 nhiém moi
truong tir nganh chdn nudi. Ngoai ra, tuong lai con
6 thé phat trién dé san xuit keratinase véi nhiéu
ung dung cho cac nganh cong nghiép nhe khac.

Trong nghién clru nay, cac mau dat, nude va
long hoai muc dwoc thu thap tai cac 10 giét md gia
stic 0 3 huyén Tam Binh, Long Ho va Viing Liém,
tinh Vinh Long. Cac dong vi khuin c6 kha ning
phan giai keratin dugc phéan 1ap trén moéi truong
bot long va dugc chon loc dwa vao hoat tinh
keratinase, kha nang phén huy 1ong gia cAm va
16ng heo. Cac dong vi khuédn tuyén chon dugc dinh
danh dua vao dic diém hinh thai, dc tinh sinh héa
va trinh ty doan gen 16S rDNA.

2 VAT LIEU VA PHUONG PHAP

2.1 Vitliéu

Tién hanh ldy mau ¢ 7 10 giét md gia sc tai ba
huyén Tam Binh, Long Ho va Vung Liém tinh

Vinh Long, Mai 10 g1et md gia suc thu 1 miu nuéc,
1 miu 1ong va 1 mau dat.

Co chat chira keratin: bot long heo, bot 16ng
gia cam.
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2.2 Phuong phap

2.2.1 Phan lap vi khudn c6 kha ndng phdn
gidi keratin trén moi truong bt long heo:

Diét duoc dao sdu khoang 20 cm & ngay co s¢
giét mo gia sic dé thu khoang 10 g mAu dat. Mau
long dugc thu khoang 10 g mau long dang phan
huy trong dat 0 ngay co sG glet mo gia stc. Mau
nude duoc tién hanh thu tai noi truc tiép thai ngudn
nudce ra (noi nudce tinh, dong lai) va thu khoang 50
ml nudce. Cac mau duoc cho vao thi nilon sach, loai
dung mot 1an, ghi nhin dem vé phong thi nghiém
giit & noi mat dén khi tién hanh phan lap.

Chuén bi co chit chira keratin, do1 VO’l bot 1ong
heo: 16ng heo dugce thu tai cac 10 giét md tai tinh
Vinh long, rira sach tap chat, say kho, loai bo da va
cac tap chit con lai, sau do cét nhuyén khoang 1,5
mm; d6i voi bot 1ong gia cam: 16ng ga va long vit
duoc thu tai cac 1o giét mb gia cAm tai tinh Vinh
Long, rtra sach loai bo tap chit, séy kho, xay
nhuyén, tron véi ty 1& 1: 1.

Can 1 g mau dbi véi dit, 1ong hodc hut 10 ml
d6i v6i mau nude cho vao binh tam giac 250 ml
chira 99 ml (90 ml dbi v6i miu nudc) moi truong
16ng c6 b sung bot 1ong heo 1 & 30°C trén may lic
(120 vong/phit) trong vong 24 gio nham tang sinh
khdi cac vi khuan trong mau. Thu lay dich chtra vi
khuén, bo phan can ling.

Dich méi truong dugc pha lodng tir ndng do 10°
dén ndng do 1071, trai 1én moi truong khoang co
b6 sung bot 16ng, u ¢ 30°C trong vong 2 ngay. Cac
khudn lac moc to, & rét s& dugc chon dé ciy
chuyén trén moéi truong bot 16ng heo cho dén khi
rong. Cac mau rong sau d6 dugc trir trong ng moi
truong thach nghiéng co cung thanh phan ¢ 4°C.
(Nguyén Huy Hoang et al., 2010)

2.2.2 Danh gia kha nang phan huy bot long
heo ciia cdc dong vi khudn:

Dbi voi mdi dong vi khuan, chuin bj mot binh
thiy tinh 75 ml chta 25 ml moi truong bot 16ng
heo v6i thanh phan nhu méi truong phan lap va
dugc khir tring & 121°C trong 10 phut. Lan luot
chiing vao mdi binh thiy tinh 1,15 ml dich nuéi vi
khudn cua céc dong vi khuan phén lap dugc, 0 &
30°C trén may lic (120 vong/phut). Mot binh thuy
tinh voi cung thé tich méi truong nhung khong
chung vi khuan ma thay bang 1,15 ml nuéc cat vo
trung dugc st dung 1am mau d6i chung. Sau 7
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ngay nudi lac, tién hanh loc va rira méi trudng qua
vai loc da dugc khir trung va can khdi lwong trude
d6, can lugng bdt 16ng con lai sau khi da loc va séy
khé & 60°C dén khéi lugng khong ddi dé tinh khdi
luong bot 16ng da bi phan hiy trong qua trinh nuoi
cdy. (Nguyén Huy Hoang et al., 2010)

Kha ning phan hiy bot 16ng heo cta vi khuan
duoc tinh theo cong thuc sau: (Nguyén Huy Hoang
etal., 2010)

A (%) = (rnBD - mc) x 100 / mpp

Trong do: A (%) 1a ti 1€ bot 16ng heo bi phén
huy boi vi khuan;

mgp: 1a khéi lugng bot 16ng ban dau;

mc : 1a khéi lwong bot 16ng con lai sau khi bi
phéan huy.

2.2.3  Danh gia kha nang phan hiy bot long
gia cam ciia cdc dong vi khudn

Thi nghiém khao sat kha nang phan huy bot
16ng gia cam cua cac dong vi khuan phan 1ap duoc
tién hanh tuong tu nhu khao sat kha ning phan hiy
bot 1ong heo, nhung véi co chit 1a bot long gia
cam.

2.2.4 Danh gia hoat tinh keratinase cua cdac
dong vi khudn

Tao Azo-Kkeratin

Phuong phéap nay duoc thuc hién tuong tu nhu
cac budc trong quy trinh tao azoalbumin:

Bot 1ong gia cdm dugc nghién that min, cho 1 g
vao binh tam gidc 100 ml; Cho vao 20 ml nudc da
khir ion, dung khudy tir tron déu hdn hop; Cho tiép
vao hdn hop 2 ml NaHCO; 10% (w/v), khudy déu.

Dung 6ng nghiém 10 ml, cho vao 174 mg
sulfanilic acid hoa tan trong 5 ml NaOH 0.2 N.
Tiép tuc cho 69 mg NaNO, hoa tan vao dung dich.
Thém vao 0,4 ml HCI 5N. Lic déu trong 2 phit,
sau do6 trung hoa boi 0,4 ml NaOH 5N.

Cho tat ca phan dung dich trong éng nghiém 10
ml vao binh tam giac 100 ml c6 bot 1ong gia cam
da chuén bi & trén, tron déu trong 10 phiit. Loc hdn
hop phan tng bang gidy loc Whatman — sb 1, phan
azokeratin khong tan dugc rira hoan toan véi nude
khir ion. Azokeratin s€ dugc hoa lo lung trong
nude, duge lic déu ¢ 50 °C trong 2 gio va dugc loc
lai lan nita. Chu ky rira dugce 1ap lai cho dén khi pH
cua dich rtra 6,0 — 7,0 va su hép thu quang phé cua
dung dich & budc séng 450 nm nhoé hon 0,01. Cudi
cung, chu trinh rira dugc lap lai it nhat hai lan sir
dung dung dich dém potassium phosphate 50 mM
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pH 7.,5. Azokeratin dugc rira mot 14n nita voi nude
va lam kho qua dém trong chan khong & 50°C.

Trir lanh azokeratin (4-10°C) dé st dung trong
thoi gian dai. (Areeb et al., 2012)

Po hoat tinh Keratinase ctia cac dong vi
khuan trén co chat Azo-keratin

Cho 5 mg azokeratin vao O6ng nghiém
eppendorf 1,5 ml cung véi 0,8 ml dung dich dém
potassium phosphate 50 mM, pH = 7,5. Pao déu
hdn hop trén cho dén khi azokeratin tan hoan toan.
Thém 0,2 ml dich keratinase thdé vao dung dich
azokeratin, tron va u lic trong 15 phut ¢ 50°C. Két
thiic phan tng bang cich thém vao éng nghiém
eppendorf 0,2 ml acid trichloroacetic 10%. Hon
hop dugc loc va phén tich bang cach do & bude
song 450 nm voi may hip thu quang phd Thermo
Spectronic genesys 10 UV. Mau d6i chimg duoc
chuén bj béng cach thém 0,2 ml acid trichloroacetic
10% trudce khi cho dich keratinase tho. Pon vi hoat
dong cua keratinase dugc xac dinh 1a s6 lan tang do
hép thu & budc song 450 nm sau 15 phit phan tmg
so voi 0,01. (Areeb et al., 2012)

2.2.5 Dinh danh cac dong vi khudn dwoc
tuyén chon

Mot dong vi khuén thé hién kha ning phan hiy
bot 16ng gia siic va mot dong vi khudn phan huy
bot 16ng gia cAm manh nhét dugc tuyén chon va
duoc gidi trinh tu doan gen 16S rRNA, ddi chiéu
v6i dit liéu trén GenBank bang cong cu BLAST dé
xac dinh mac d§ tuong déng vé trinh tu cua doan
gen nay voi cac dong vi khuan di duoc cong bd.
Qui trinh dugc thyc hién nhu sau: ly trich DNA
cta vi khudn; kiém tra do tinh sach cia DNA d3
trich dwoc bang phuong phap do quang phd hap
thu OD (Optical density); thyc hién phan tmg PCR
vOi cdp moi phd bién (8F — 1391R) dung dé
khuéch dai doan gen 16S rRNA cua vi khuén
(Baker et al., 2003) c6 trinh ty nhu sau:

Moi xuéi 8F:
5-AGAGTTTGATCCTGGCTCAG-3’
Mbi nguoc 1391R:
5-GACGGGCGGTGWGTRCA -3’

Kiém tra kich thudc san phim PCR bing
phuong phép dién di trén gel agarose 1,5% co
nhuém Ethidium bromide ¢ hiéu dién thé 80V
trong 50 phut, voi thang chuin DNA 100 bp
(Fermentas, USA). San phdm tir phan ung PCR
duogc giai trinh tu tai phong thi nghiém Sinh hoc
Phan tir, Vién Nghién ctru va Phat trién Cong nghé
Sinh hoc, Truong Pai hoc Can Tho. So sanh trinh
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tr rRNA thu duoc vdi dir liéu trén GenBank &
trang web (http://blast.ncbi.nlm.nih.gov/Blast.cgi).
Dua vao ti 1€ twong déng cua trinh ty doan gen 16S
rRNA, két hop v6i cac dic tinh hinh thai va sinh
hoa (theo hé thdng phan loai Bergey) dé xac dinh
loai ctia hai dong vi khuan dugc tuyén chon.

2.2.6 Khao sat kha nang phan hiy soi long ga
cta cac dong vi khuan phdn lgp dwoc

Chon nhitng chiéc 16ng ga cing loai c6 khdi
luong twong dwong (khoang 10g), siy kho ¢ 50°C
trong vong 2 ngdy. Cho mdi chiéc 16ng vao bng
nghiém chira 20 ml méi trudng gdm NaCl 0,5g/1,
KH>PO4 0,4 g/l, KoHPO4 0,3 g/l, NH4Cl 0,5 g/l,
sao cho toan bo chiéc 1ong bi ngdp trong modi
truong, khir tring & 121°C trong 10 phut. Mdi éng
nghiém dugc ching vao 4 ml dich huyén phu vi
khuén, G ¢ 120rpm & muc nhiét 6 37°C di khao
sat. Quan sat va ghi nhan thoi gian lam gdy rung
long dbi voi dong vi khudn tuyén chon trong 10
tuan.

2.2.7 Phan tich két qua va xir Iy thong ké

Céc két qua trung binh cac 14n 1ap lai va v& biéu
dd bang phan mém Microsoft Excel 2010. S liéu
dugc xir Iy bang phan mém théng ké Minitab
version 16.2.1 bang phép thir DUNCAN va LSD &
murc 4o 5%.

3 KET QUA VA THAO LUAN
3.1 Két qua phén lap vi khuin

Tir 21 méu (7 miu dat, 7 miu nuéc, 7 mau
16ng) thu tai cac 16 giét md gia suc & huyén Tam
Binh, Long H, Viing Liém ctia tinh Vinh Long di
phan 1ap dugc 47 dong vi khuan trong diéu kién
hiéu khi. T4t ca cac dong ndy déu c6 kha ning phat
trién trén moi truong khoang co ban c6 bo sung bot
16ng heo nhu ngudn carbon va nito duy nhat,
chung té ching c6 kha nang st dung bdt 16ng heo
cho sy phat trién (Daniel e al., 2009). Sau khi
phan 1ap rong, cac dong vi khudn dugc cdy trén
mdi truong dic co cung thanh phin dé quan sat
hinh thai khuén lac. Thoi gian trung binh dé té bao
vi khuan phat trién thanh khuan lac trén méi trudng
phan 1ap 1a tir 24 — 48 gio. Pac diém vé hinh thai
khuén lac ciia cac dong vi khuin dwoc mo ta trong
Béang 1.
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Hinh 1: Hinh thai khuén lac ciia dong vi khuin
Kr21

Bang 1: Pac diélp khuin lac cia cic dong vi
khuin hiéu khi phan 1ap dwoc

Picdiém  Hinhthai S0 Wome o
. khuan lac
Hong nhat 1 2,13
Miu ske Tring duc 33 7021
Trang trong 9 19,15
Vang trong 4 8,51
Hinh dang Tron 47 100,00
I S Nguyén 19 40,43
Kicu bia Réng cua 28 59,57
Mo 30 63,83
Do ndi Lai 12 2553
Phing 5 10,64

L322 Kég qua kiém tra hoat tinh keratinase
bang co chat azokeratin

Sau 2 ngay lic 0 (di dong nhat mat sé vi
khuén), enzyme tho dugc loc va ly tdm dé thuc
hién phan tng véi co chit azokeratin. Két qua tinh
hoat d6 enzyme keratinase ciia cac dong vi khuan
dugc thé hién trong Hinh 2. Két qua cho thiy hau
nhur tit ca cac dong vi khuan déu cho phan tmg véi
co chat azokeratin. Trong d6, dong Kr42 cho hoat
tinh cao nhét voi 114,33U/ml, khac biét c6 y nghia
thong ké & mirc 5% so vai tat ca cac dong vi khuan
con lai. Céac dong Kr37, Kr30, Kr24 thu¢c nhom céd
hoat @ keratinase thép nhat, khac biét c6 y nghia
thong ké & mirc 5% va thap hon khoang 68 — 114
1an so véi dong cho hoat tinh cao nhat 1a Kr42.
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Hinh 2: Hoat tinh keratinase ciia cic dong vi khuin
Ghi chii: - 86 liéu thong ké trén hinh la gid tri trung binh ciia 3 lan Iap lai.

- Cdc gid tri trung binh ¢é cde mau ti theo sau giong nhau thi khéc biét khong c6 ¥ nghia thong ké 6 mire do
5%.(theo phép thu Duncan)
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Hoat tinh keratinase ¢ dong Kr42 cao hon so
véi hoat tinh keratinase thd trong nghién ctru cua
Mozammel et al. (2005) véi cac mire 58,1U/ml &
dong Baccilus subtilis MZK-7 va 39U/ml & dong
Bacillus licheniformis ATCC 9945, hay 33,9U/ml
& Bacillus licheniformis MZK-3. Két qua hoat tinh
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keratinase thu dugc co thap hon so véi nghién ciru
cua Savitha et al. (2010), tuy nhién enzyme tir dong
B. licheniformis KI8102 ¢ nghién ctu nay la
keratinase tinh sach (hoat tinh 500 U/ml).

3.3 Kha ning phan hiy bt 1ong heo cia
cac dong vi khuin phan lap dwoc
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Hinh 3: Kha ning phan hity bt 16ng heo ciia cic dong vi khuin
Ghi chii: - PC: Mdu doi chirng, khéng ching vi khuan.
- 86 ligu thong ké trén hinh la gid tri trung binh ciia 3 lan Iap lai.
- Cdc gid tri trung binh ¢ méi thanh c6 cdc mdu tw theo sau giong nhau thi khdc biét khéng cé y nghia thong
ké & mirc dg 5% theo phép thir Duncan.
16ng heo sau 7 ngay nudi ciy v6i mat sé vi khuan

Két qua khao sat (hinh 3) cho thiy cac dong vi ‘
chung vao lic dau la 4 x 10" (CFU/ml). Dong

khuén phan 1ap dwoc déu c6 kha ning phan hiy
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Krl1 cho lgét qua phan huy bot 16ng heo cao nhét tich thong ké ciing cho thdy kha ning phan hiy
37,66%, két qua phan huy nay cao gip khoang 16ng heo cua hai dong nay khac biét c6 y nghia

34,24 l1an so v6i két qua phan huy bot 1ong heo o thcf)ng ké & mirc 5% theo phép thu Duncan so véi
mau doi ching khong ching vi khuan; ke dén la mau d6i ching va vai tat ca cac dong con lai.
dong Kr45 véi ty 1¢ phan huy bdt 1ong heo la 3.4 Kha ning phan hiy bot 1ong gia cAm

29,4% cao ga“'1~p 26,73 lan s v6i ty 1¢ phan hiy bot ciia cac dong vi khuin phan 1ap dwoc
16ng heo & mau doi chimg. Pong thoi, két qua phan ) )
PC m 2,04

Krad 20,079
Krd46 |assss— 3 10
Kras F2,79°

Krdd  aa— 70,485

Krd3 e—— 5,05

Er4l e—— T 5T

Kr4l m— 13 33w

) | (), 1 2
Kr39 |, 1.1 7 9
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Kr27 Easssssssssssss——— (3 O7Y

Kr36 I — 1 8 30

Kr35 s 32 5N
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Kr33d | ) Qi)

Kr32 meessssssssssssssssssssss 26059

Kr3l esss— 15 (g™
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KT 2 | 38 6gMA

2 I —————————— 40,29k
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Kr25 I — 24,669
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KrS I (), 8 748
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Kr3 s —— T, T 7 5,0
Kr2 15,70 Ty 1€ phén huy (%)
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Hinh 4: Kha ning phan hity bt 16ng gia cAm ciia cac dong vi khuén
Ghi chit: - PC: Mau doi chirng, khéng chiing vi khudn.
- S6 liéu thong ké trén hinh la gid tri trung binh cia 3 lan ldp lai.

- Cdc gid tri trung binh c6 cdc mau tw theo sau giong nhau thi khdc biét khéng c6 y nghia thong ké ¢ mire 5%
theo phép thu Duncan
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Hinh 4 thé hién kha ning phan huy long gia
cam ctia 47 dong vi khuan phan lap duoc. Két qua
khao sat sau 7 ngdy nudi cdy cho thdy rang ca 47
dong vi khuan déu c6 kha ning phan huy 1ong gia
cam. Dong vi khudn Kr45 c6 kha ning phan hiy
long gia cAm manh nhit véi ty 18 1a 72,79%. va
khac biét co ¥ nghia thong ké & mirc 5% so voi
mau ddi chimg va véi cac dong con lai.

Két qua thu dwoc thé hién kha ning phan hiy
16ng gia cdm cao hon hin so v0i kha nang phan
hay 16ng gia sic hiu nhu & tit ca cic dong vi
khuén tuong ung (Hinh 3 va Hinh 4), médc du
chiung dugc phén lap tir cac 10 giét md gia suc.
Diéu nay cho thay kha ning phan huy co chat chira
keratin khong chi phy thudc vao dong vi khuan va
hoat 6 enzyme keratinase do chiing tao ra, ma con
phu thudc vao ciu tric cua keratin, chir khong bi
anh huong nhiéu tir ngudn phan 1ap. Su khac biét
vé kha nang phan hiy 1ong gia cAm va kha ning

Hinh 5: S¢i 1ong ga da phan huy sau 10 tuin
duoc chung dong Kr45 so voi doi chirng

Ghi chii:  DC- d6i chimg : khéng ching vi khuan

3.6 Két qua dinh danh cac dong vi khuén
dugce tuyén chon

Dong vi khuan Krl1(dwoc phan 1ap tir miu dit
olo glet md bo & huyen Tam Binh) phan huy long
gia suc manh nhat va Kr45 (dugc phan 1ap tr mau
16ng 6 16 giét m6 bo & huyén Tam Binh) phan huy
long gia cam manh nhat dugc chon d dinh danh

Phén B: Néng nghiép, Thity sdn va Cong nghé Sinh hoc: 41 (2015): 1-11

phan huy 16ng heo & cac dong vi khuan ciing co thé
1a do su khéac biét vé cdu triic keratin giira 16ng gia
stc (a-keratin) va 1ong gia cam (B-keratin) ciing
nhu ham luong sulfur (cau ndi disulfide) trong hai
loai co chit nay (Akhtar va Edwards, 1997).

3.5 Kha nang phén huy s¢i 10ng ga nguyén
ciia 47 dong vi khuin trong 6ng nghiém

Két qua theo dai sy lam rung 16ng con trén soi
long ga nguyén cua 47 dong vi khuan sau 10 ngay
nudi lic cho thiy tat ca cac dong vi khuan déu ¢
kha nang lam gdy rung 16ng con trén soi long ga
nguyén. Trong d6, dong Kr45 va dong Krll bat
dau lam rung 16ng con tir ngay thir ba sau khi
chung va lam rung toan bd long con sau 10 ngay
(chi con lai 1ong ong) va lam tan ra toan bo s¢i
16ng ga sau 10 tuan (Hinh 5 va Hinh 6). Cac dong
con lai ciing cho thay kha ning lam rung 16ng con
tir ngay thtr tu nhung chwa dén 50% s6 16ng con
sau 10 ngay ching.

Hinh 6: S¢i long ga da phan huy sau 10 tuin
dwoc chung dong Kr11 so voi doi chirng

bang cach két hop phuong phap truyén théng theo
hé théng phan loai Bergey va phuwong phap hién
dai dua vao trinh ty gen 16S rRNA.

Dic diém sinh hoa clia hai dong vi khuan tuyén
chon duoc khao sat dé dinh danh theo phuwong phap
truyén thng voi hé thong phan loai Bergey.
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Bang 2: Két qua khao sat dic diém ciia hai dong vi khuén hiéu khi dwoc tuyén chon

Dong Khining Hinh dang Bao tx Catalase  Gram Kich thwoc vi khuin (um)

STT

vi khuan didgng  té bao Chiéu dai Chidu rong
1 Krll Co Que Co n T 32 1,0
2 Krds Co Que Co + + 4,1 1,5

Nhu véy, trong 35 nhéom vi khuin theo hé thuong xuyén).

thong phan loai Bergey (John et al., 1994), c0 3 Vi hai dong VK dugc tuyén chon la nhém vi
nhém cho két qua phu hop nhat la nhom 18 khuan gram duong c6 bao tr (Bang 2), nén chiing
(nhoém vi khuan gram duong hinh cau hodc hinh thudc nhom 18. Dya vao dic tinh cua cac nhom vi

que hinh thanh bao tir); nhom 19 (nhém vi khuén khuén hinh que, c¢6 kha ning chuyén dong ¢ Bang
gram dwong hinh que khong hinh thanh bao tu, 3 (trich tir John e al., 1994) ¢6 thé nhan ra 2 dong
thuong xuyén) va nhém 20 (nhém vi khuén gram VK nay khong thudc nhom Sporesarcina va nhom
dwong hinh que khong hinh thanh bao tr, khong Sulfidobacillus.

Bang 3: Phan biét cac diic tinh khac nhau giira cac nhom vi khuén c6 bao tir

1]

g S § i) 2 5

i = s S 3 5 S g S

Dac tinh S g g B S S 5 S 2

) 2 35 S S S S N S L
= ] = 3 2 = S 3 = S,

T £ ¥ o £ £ 3 8 32 3

S, = 3 3 = S N o S i

0§ 5 & & &5 & & 3 2

= Q ) Q Q A A A A )

Hinh que + + + + + + + - + +
Kha nang chuyén dong + + + + + + + + - ND
Catalase - + - - ND - - + ND ND

Ghi chu : + : dong duong tinh ; - :dong dm tinh ; ND: khong xac dinh

Thyc hién thir nghiém catalase voi hai dong vi tr‘}nh tu gen 16S rRNA: DNA clia ching dugc ly
khuén duoc tuyén chon déu cho két qua duong tinh trich Vfi doan gen 1765 RNA dqgc khyyéch dai
v6i H,0, va nhém Bacillus duge xem 1a nhom phu bang ky thuat PCR su dung cap moi 8F va 1391R.
hop nhit vé cac dic tinh sinh hoa cta hai dong vi -
khuan Kr11 va Kr45.

Két qua khao sat dic diém cua 2 dong vi khuén
& Bang 2 cang cho thdy 16 nhom Bacillus 1a nhém
vi khuan phu hop nhét vé cac dic tinh sinh hoa cua
hai dong vi khudn Kr11 va Kr4s5.

Trinh ty doan gen 16S rDNA cua hai dong vi
khuén trén duoc xac dinh bang phuong phap Sinh
hoc Phéan tr. DNA cua chung dugc ly trich va doan
gen 16S rRNA duogc khuyéch dai bang ky thuat
PCR sur dung cip mdi 8F va 1391R.

Hinh 7: Bot khi sinh ra khi khao sat hoat tinh
catalase cua dong vi khuian Kr11 va Kr45

Két hop voi phuong phap nhan dién dua vao
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Giéng 1: Thang chudn lkp
Giéng 2: mau Krll

Giéng 3: mau Kr45

Giéng 4: Déi chitng am

Hinh 8: Két qua dién di sian phAm PCR trén gel agarose ciia hai dong vi khuén dwgc tuyén chon

(Ngay 12/12/2014)

Bang 4: Két qua moi twong quan di truyén cac dong vi khuin phan giai keratin phan lap véi cac dong

vi khuan cé trong ngian hang gen (NCBI)

Cic dong vi khuin phéin 1ap Dai dién lodi c6 quan hé gan giii  Ma sb Ti 1¢ twong dong (%)
Krll Bacillus flexus RB85 KJ623600 96
Kr45 Bacillus megaterium strain AIMST 3 HQ670528 97

Két hop giita phuong phap dinh danh truyén
thong Bergey va phuong phap dinh danh hién dai
dya vao trinh ty doan gen 16S rDNA cua hai dong
vi khuan dugc tuyén chon véi trinh ty cla cac dong
vi khudn khiac ¢ GenBank cho thdy chung déu
thudc chi Bacillus, dong Krll c6 quan hé gan giii
voi Bacillus flexus RB85, dong Kr45 twong quan
gan voi dong Bacillus megaterium AIMST 3.

Nhu vay, hai dong vi khuén duogc tuyén chon tir
nghién ctru nay déu thudc chi Bacillus. Két qua nay
phii hop véi két luan ctua Ghosh e al. (2007) 1a
phan 16n cac dong vi khuan c6 hoat tinh phéan hiy
keratin cao phan lap dwoc déu thudc chi Bacillus.
Dong Bacillus megaterium F7-1 da dugc Geun -
Tea Park va Hong — Joo Son nghién clru va cho
thay kha nang phan hity dén 26% lugng bot 16ng ga
sau 24 gi¢ chung ¢ 30°C.

4 KET LUAN VA PE XUAT

Tir chat thai 1o giét mb gia suc da phan lap
dugc vi khuan c¢6 kha nang phan huy 1ong gia suc
(16ng heo) va 1ong gia cam. Kha ning phan huy co
chit chua keratin khong chi phy thudc vao hoat
tinh keratinase ma con phu thudc vao cac yéu td
khac (c6 thé 1a t& bao vi khuan va kiéu cau trac
keratin, Edward ef al., 2001). Trong thi nghiém, hai
dong vi khuan c6 kha niang phan hay 16ng heo
manh (Bacillus flexus Kr11) va long gia cAm manh
(Bacillus megaterium Kr45) déu thudc chi Bacillus,
ky vong tmg dung dé xir 1i rac thai chira keratin.
Dong vi khuin Kr45 lién quan gin véi loai
Bacillus megaterium vGi kha nang phan huy cong

10

16ng ga nguyén hoan toan sau 10 tuan ¢ tiém ning
dua vao thir nghiém tUng dung phén hay long gia
cam ¢ diéu kién moi truong tu nhién dé lam thic
an chan nuoi.

LOI CAM TA

Tac gia xin chan thanh cam on Vién Nghién

clru va Phat trién Cong ngh¢ Sinh hoc, Truong
Pai hoc Can Tho da tao dieéu kién thuc hién
nghién ctru.
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