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ABSTRACT

To select and identify the ruminal bacteria that are able to degrade sugarcane
bagasse powder in in vitro condition, sixty-two strains of bacteria isolated from cattle
rumen fluid were used to describe characteristics of a colony appearance, a
morphologic cell as well as selection of bacteria for degradation of sugarcane
bagasse based on activity of endoglucanase and exoglucanase. As a result, three
strains of bacteria including of the strain BM49 with high endoglucanase activity and
two bacterial strains BM13 and BM21 with both of high endoglucanase and
exoglucanase activity were mixed in the ratio 1:1:1. Beside, the result recorded that
a suspension of 6% (v/v) of three bacteria strains (BM13, BM21 and BM49) with 107
CFU/mL was incubated with sugarcane bagasse substrate in in vitro condition for 3
days at 38°C, the yields of sugarcane bagasse degradation were high. The digestion
rates of neutral detergent fiber (NDF) and crude fiber (CF) were 45.1% (w/w) and
42.6% (Ww), respectively. Nucleotides sequences of 16S rRNA gene from three
strains of bacteria including of BM13, BM21, BM49 were tested by method of
maximum likelihood tree after amplifying by a pair of primers S8F and 1492R and
sequenced by automated sequencing machines ABI3130. The analysis results
highlighted that three strains of bacteria BM13, BM21, BM49 were similar to
Achromobacter xylosoxidans BL6, Bacillus subtilis S20, Uncultured Bacillus sp.
Filt. 171 with the max identity of 91%, 94% and 94%, respectively.

TOM TAT

Nham tuyén chon va dinh danh vi khudn da c¢é bo ¢6 khd nang phan giai bot ba mia
& diéu kién in vitro, 62 ching vi khudn phan ldp tir da co bo da dwoc mé ta dac diém
khuan lac va 16 bdo déng thoi dwoc sir dung tuyén chon vi khudn dé phan giai bot ba
mia dya vio hoat tinh endoglucanase va exoglucanase. Két qua da tuyén chon duoc
16 hop ba ching vi khuin da cé gom ching vi khudn BM49 ¢6 hoat tinh
endoglucanase manh va hai ching vi khudn BMI13, BM21 c¢6 ci hoat tinh
exoglucanase va endoglucanase manh phoi hop voi nhau theo ty ¢ 1:1:1. Viéc b6
sung 6% (vv) dich 3 vi khudn nay véi mét sé 107 té bao/mL, 1 3 ngay ¢ 38°C trong
diéu kién in vitro cho thay hiéu qua phan gidi bot ba mia cao voi ty 1é tiéu hoa xo
trung tinh va xo thé lan heot la 45,1 va 42,6% (w/w). Trinh t vimg gen 16S rDNA
ciia 3 ching vi khudn BM13, BM21, BM49 dugc phan tich pha hé theo phirong phdp
maximum likelihood tree sau khi diroc khuéch dai véi cip moi 8F va 1492R bang kj
thudt PCR va gidi trinh tw bang may gidi trinh tw tw dong ABI3130 cho két qua lan
lwot twong dong voi cdc ching vi khudn Achromobacter xylosoxidans BL6, Bacillus
subtilis S20, Uncultured Bacillus sp. Filt. 171 ¢ muc 91% , 94% va 94%.

Trich ddn: V& Van Song Toan, PS Thi Cam Hudng, HO Quang DS va Tran Nhén Ding, 2017. Phan lap,
tuyén chon va dinh danh vi khuan da c6 ctia bo d€ phén giai bot ba mia trong di€u kién in vitro.
Tap chi Khoa hoc Trudong Pai hoc Can Tho. 48b: 71-80.
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1 GIOI THIEU

Thé ky 21 va trong twong lai, linh vyc Cong
nghé sinh hoc tiép tuc dong vai tro rat quan trong
dbi voi nhiéu nén kinh té (Wohlgemuth, 2009).
Mot trong nhiing san phdm ciia cong nghé sinh hoc
1a dang thirc an bd sung probiotic. Ngay nay, mic
du xu thé sir dung dang thirc an nay di va dang
tang 1én qua d6 cai thién sirc khoe vat nudi nhung
nhitng thong tin can thiét vé sy anh hudng cua thirc
in bd sung probiotic can dwoc cdp nhat va hoan
chinh (Gaggia et al., 2010). Bao tir cia mot s6 loai
B. cereus, B. licheniformis, va B. subtilis thuong
dugc sir dung nhu thirc an bd sung probiotic dé dua
vao duong ti€u hoa (Sanders et al, 2003). Bén
canh d6, nhiéu nghién ctru ciing chi ra rang, nhiéu
loai Bacillus c6 kha ning sinh tong hop cellulase
va dugc phan 1dp tir da co gia stc nhai lai khi dugc
cho an bang c6 kho (Williams and Wither, 1983).
Bacillus cing véi mot so ching vi sinh vét khac
nhu  P. eruginosa, Streptococcus, Penicillin,
Aspergillus, Mucor, Fusarium cling dugc phan lap
tir da cé dong vat nhai lai bo, ctru, dé (Oyeleke and
Okusanmi, 2008). Do d6, viéc “Phan 1ap va tuyén
chon vi khuan da c6 bo dé phan giai bi mia trong
diéu kién in vitro” 1a vén dé can thiét hién nay.

2 NGUYEN LIEU VA PHUONG PHAP
2.1 Nguyén li¢u
2.1.1 Vit liéu

Khoang 10 kg ba mia dugc thu tai 5 vi tri cua
khu b3 mia thai ra tr nha may duong Vi Thanh,
tinh Hau Giang. Ba mia sau khi thu vé duoc tron
déu, 2 kg ba mia trong téng s ba mia d6 dugc thu
nhan va dugc rira bang nudc loc nhiéu lan dé loai
b6 duong (thong qua kiém tra ham luong duong
khir bang phuong phap Nelson, 1944). Ba mia sau
d6 duge phoi kho va sdy ¢ 55°C trong 30 - 45 phat
trude khi nghién thanh bot bang may nghién mau
Retsch Miihle véi kich thugc 16 ludi 1a 0,12 mm va
duogc trlr trong keo thuy tinh & nhiét d6 4°C trong
sudt thoi gian thi nghiém. Bot b mia sau d6 dugc
ding 1am co chat nudi cdy vi sinh vat trong thi
nghiém.

2.1.2 Nguon vi khudn

Dich da ¢ tir 2 con bo dugc thu tai 10 giét md
gia suc Son Quynh, xa Minh Puc, huyén Mé Cay
Nam, tinh Bén Tre. Dich da ¢6 thu & 3 vi tri khac
nhau trén cung mot da co cua bo da bi giét thit
thong qua Ong inox vo trung c6 1 dau nhon cim
truc tiép vao da co va dau con lai ndi v6i dng cao
su vo trung dan vao dng falcon vo tring, bao quan
dich da co trong tdi, 6n nhiét trong qua trinh
chuyén mau vé phong thi nghiém.
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2.2 Phwong phap nghién ciru
2.2.1 Khdao sat nguyén liéu

Vit chat kho (VCK) bot ba mia duogc say kho &
105°C dén khdi lugng khong ddi theo Horwitz
(2000). Thanh phdn xo trung tinh (Neutral
Detergent Fiber - NDF) dugc xem nhu 1 xo tong
sO ctia thirc an. Thanh phan hoa hoc NDF bao gom:
cellulose, hemicellulose, lignin, cutin, khoang
khong hoa tan va protein mang va dugc phan tich
theo phuong phap ctia Van Soest and Wine (1967).

Xo tho (crude fiber - CF) dugc thuc hién theo
phuong phap cuia Weende (1983), axit sulfuric
dugc dung dé phan giai cic chét hoa tan nhu
carbohydrate, mot phan protein hoa tan. Sodium
hydroxit ciing dugc ding dé hoa tan mot s chat
béo va protid. Ngoai ra, axit va kiém co thé hoa tan
dugc mot phan chét khoang. Sau khi xtr 1y véi hoa
chat, phan con lai dugc sdy & 55°C dén khi luong
khong d6i dé xac dinh khéi luong CF bot b mia.
Ngoai ra, ¢ nhiét do cao (550°C), tat ca cac chit
hitu co ¢6 trong nguyén lidu bi dbt chay hoan toan;
thanh phan con lai dugc ding dé xac dinh phan
tram tro c6 trong nguyén liéu (Horwitz, 2000).

2.2.2 Phdnldp va tuyén chon vi khudn da c6 bo

Hai mau dich da co6 trong cac éng falcon 50 mL
sau khi chuyén vé& phong thi nghiém duoc dé ling
10 phait @ loai bo thire an thira, mi 15 mL dich &
mdi dng duge tron chung véi nhau dé dong nhét
mau dich da co trude khi duoc ding dé phan lap vi
khuén trén dia petri theo phuong phap cta Robert
Koch (Brock, 1961) véi thanh phan dung dich
khoang ciia moi truong nudi cy dua theo tac gia
Ryckeboer et al. (2003) v6i co chat 1a bot bi mia
va i 48 gio ¢ 38°C trong binh U thiy tinh c6 nip
kin. Ngon nén duoc dit bén trong binh thuy tinh dé
d6t hét oxy trong binh u (sau nay goi 1a binh u ky
khi). Cac khudn lac ri rac khac nhau vé& d6 ndi,
dang bia, mau séc dugce chon dé tiép tuc céiy ria
trong cac 1an cdy chuyén tiép theo. Nhitng khuén
lac dong nhét vé hinh dang, mau sic dang bia s&
dugc quan sat ¢ vat kinh do phong dai 100X dé xac
dinh d6 rong cua miu va mo ta mot s6 dic diém
ctia vi khuan (Cao Ngoc Piép va Nguyén Hitu
Hiép, 2008); sau do vi khuén dugc ton trit trong
dung dich glycerol 40% & diéu kién -20°C. Tiép
theo, dua vao hoat tinh endoglucanase (c6 kha
nang phan giai co chit carboxyl methylcellulose -
CMC) va exoglucanase (c6 kha ning phan giai bot
ba mia) tao vong halo trén co chét sau khi duoc
nhudém véi dung dich congo red 1% (Nguyén Puc
Luong, 2004, Teather and Wood, 1981) dé tuyén
chon nhimg chung vi khuidn c6 hoat tinh
endoglucanase va exoglucanase manh.
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2.2.3 Danh gia kha nang phan giai bot ba mia
cua vi khuan

Lan luot mdi ching vi khuan da co trong tong
s6 62 chung vi khuan da phan 1ap dugc kich hoat
trong moi trudng 1ong voi thanh phan khoang theo
tac gia Ryckeboer ez al. (2003) va co chat 1a bot ba
mia nudi cay ¢ diéu kién 37°C trong 3 ngay; sau do
rit chuyén 1% (v/v) dich vi khuan mat sb 107 té
bao/mL vao méi trudng 1ong véi co chit bot ba
mia, u & 38°C, 3 ngay trong binh u ky khi. Mbi 20
pL dich vi khuén sau nudi cdy duoc chuyén vao
giéng thach co chit ba mia v6i duong kinh 5 mm
dé khao sat vong halo; xo thd (CF- crube fiber) cua
ba mia sau khi 0 v6i vi khuan dugc phan tich theo
phuong phap cua Weende (1983).

2.2.4 Khdo sat kha ning phéi hop ciia bon
chiing vi khudn dé phén gidai bot bi mia

Bon ching vi khuin BMI13, BM21, BM49,
BM97 (trong d6 BM 1a cum tir mo ta vi khuan
phan 1ap tir moi truong co chit bi mia) 1an luot ky
hiéu 1, 2, 3 va 4 duoc tuyén chon dua trén hoat tinh
endoglucanase va exoglucanase cua ching; thi
nghiém bd tri hoan toan ngiu nhién, 15 nghiém
thirc (NT) va 3 1an l1ap lai. Vi khuan dugc bd sung
vao cac nghiém thirc twong tng nhu sau: NT1(1),
NT2 (2), NT3 (3), NT4 (4), NT5 (1+2), NT6 (1+3),
NT7 (1+4), NT8 (2+3), NT9 (2+4), NT10 (3+4),
NTI1 (142+3), NTI12 (1+2+4), NTI3 (1+3+4),
NT14 (2+3+4), NT15 (1+2+3+4) trong d6, nhing
t6 hop c6 bang hodc nhiéu hon hai chung vi khudn
thi & cac nghiém thirc nay ¢ sy phdi hop theo ty 1&
1:1 hodc 1:1:1, hodc 1:1:1:1; bd sung 1% (v/v) dich
vi khuan mat s6 107 té bao/mL vao mdi trudong
long, G ¢ 38°C, 3 ngay trong binh ky khi. 20 pL
dich vi khuan sau nudi cay dugc chuyén vao giéng
thach co chét bd mia voi dudng kinh 5 mm dé khao
sat vong halo trén sau khi nhuom véi dung dich
Congo Red; luong xo bd mia con lai cia mdi
nghiém thirc dugc dung dé phan tich ham luong
CF.

2.2.5 Anh huong cia vi khudn da cé bo phén
gidi bot bd mia trong diéu kién in vitro

Thi nghiém b tri hoan toan ngdu nhién, 6
nghiém thirc (NT), 3 lan ldp lai; trong d6 nghiém
thire d6i chimg (BC) khong bé sung vi khuan, NT
tir 1 dén 5 14n luot bd sung 2, 4, 6, 8, 10% (V/v)
dich vi khuan v6i mat sé 107 té bao/mL vao mdi
nghiém thttc. Thi nghiém dugc tién hanh theo
phuong phap in vitro cua Tilley va Terry (1963).
Cho dung dich dém va dich da c6 vao lo phun son
t6i mau theo ty 1& 4:1. T6 hop vi khuan
BM13:BM21:BM49 dugc phdi tron theo ty 18 1:1:1
ding dé chung vao timg nghiém thirc theo mé ta &
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trén; Sau 3 ngay u ¢ 38°C, thu mau dé danh gia két
qua thi nghiém theo céc chi tiéu CF, NDF.

2.2.6 Phdr{ tich pha hé cua vi khudn duwa vao
trinh ty di truyén 16S r DNA

DNA cta vi khuan da c6 bdo BM13, BM21 va
BM49 dugc trich ly theo phuong phap clia Sambrook
et al. (1989), sau d6 dugc khuéch dai bang cip moi
8F 5-AGAGTTTGATCCTGGCTCAG-3> va
1492R 5~  GGTTACCTTGTTACGACTT-3’
Sambrook et al. (1989). San pham PCR duoc dién
di trén gel agarose 1% co6 bd sung ethidium
bromide (EtBr) va chup hinh gel biang hé thong gel
Bio-Rad UV 2000 (Hoa Ky); giai trinh ty bang hé
thong giai trinh ty ty dong DNA ABI3130, két qua
giai trinh ty dugc sir dung dé so sanh trinh ty trén
ngin hang gen (Genebank) bang chuong trinh
BLAST N.

Trinh ty 3 chung vi khuin da co bo BM13,
BM21, BM49 cung véi trinh tu vung 16S rDNA
ciia mot sd chung vi khuén duoc st dung dé v& so
dd pha hé dé xac dinh quan hé giira cic loai bang
phan mém Mega 6.0.

3 KET QUA VA THAO LUAN
3.1 Thanh phén nguyén liéu ba mia

Phan trim VCK bdt bi mia khoang 93,7%
(Bang 1). Két qua nay tuong dwong voi két qua
nghién ctru vé bot bad mia ciia Shakweer (2003),
Ilindra and Dhake (2008) véi VCK lan luot la
94,6% va 93,3%. Vi viéc duge xu ly bé'lng dung
dich tay trung tinh bang hé théng phan tich VELP,
ti 16 NDF cua ba mia thu dugc 89,1% tirc 1a 891
g/kg VCK (Bang 1), két qua ndy cao hon mét it so
v6i két qua ctua Bueno et al. (2005) v6i NDF ban
dau 1a 880 g/kg VCK nhung thap mot it so voi két
qua nghién ctu cia Vitti ef al. (1999) la 889 g/kg
DM. Két qua nay ciing cho thiy ti 1¢ NDF trong ba
mia rat cao so véi ti 16 NDF & nhitng loai thirc an
khéc cua bo nhu rom lta mi 1a 774 g/kg VCK, bot
dau nanh 158 g/kg VCK, hat bapvk 267 g/kg VCK
(Bueno et al., 2005). Bén cach do, lugng xo thd
(crude fiber - CF) ciia bd mia 1a 69,8%. Két qua
nay cao hon so véi két qua ham luong xo tho bi
mia trong nghién ctru cua HO ST Trang (2003) chi
v6i 40-50%, va ciing cao hon so v6i két qua cua
Pao Lé Hang (2008) véi lugng xo thd cia ngon, 14
mia 13 42,9%.

Bang 1: Thanh phin héa hoc bi mia

% VCK % NDF % CF % Tro
(w/w) (w/w) (w/w) (w/w)
93,7 89,1 69,8 1,69

* Chil thich: VCK: Vit chat khé, NDEF: Netral detergent
fiber, CF: crube fiber, w/w: khoi luong/khoi liwong
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3.2 Két qua phén lap va nhén dién vi khuén
da cé bo

D6 ndi khuén lac cua vi khuan da co c6 4 dang:
mo, lai, phé“ing va cau chéng; trong do, khuén lac vi
khuan da c6 bo dang mé co 32/62 chung vi khuan
(51,6%), dang lai co 27/62 mau (27,4%), dang
phing c6 2 mau (3,23%) va 1 mau vi khuan da co
bo dang cau chong (1,61%). Dang bia ciia khuan
lac vi khudn da c¢6 bo ¢6 3 loai 1a: Bia nguyén, ring
cua va xé thuy. Dang bia nguyén cé 34/62 mau
(54,8%), dang bia rang cua c6 23/62 mau (37,1%)
va dang xé thily ¢6 5/62 miu (8,07%). Mau sic cua
khuan lac ¢6 4 loai bao gf)m trong, trang duc, vang
va cam. Dang mau trang trong c6 5/62 mau
(8,07%), dang mau tring duc cd 35/62 mau
(56,5%), dang mau vang c6 21/62 mau (33,9%) va
dang mau cam c6 1/62 méu (1,61%). Trong sb 62
mau vi khuén da co bo, ta nhan thiy c6 38/62 mau
vi khuan da c¢6 bo khong c6 kha nang chuyén dong
(61,3%), con lai 24/62 mau (38, 7%) vi khuan da co
bo c6 kha ning chuyen dong thé hién qua kha ning
moc lan rong quanh vét cdy trén méi truong thach
ban long.

Té bao vi khuan da ¢ bo ¢6 3 dang 1a: cau, que
ngin va que dai trong d6 té bao vi khuan da c6 bo
hinh cau ¢6 10/62 mau (16,1%), té bao vi khuan da
¢6 bo hinh que ngan c6 42/62 mau (67,7%), 10/62
mau que dai (16,1%). Trong s6 62 mau vi khuan da

Bing 2: Puong kinh vong halo trén co chit CMC
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¢ bo, ¢6 38/62 mau vi khuan da co bo khong c6
kha néng di dong (61,3%), con lai 24/62 mau vi
khudn da ¢é bo c6 kha ning di dong the hién qua
kha ning moc lan rong quanh vét cdy trén moi
truong thach ban long (38,7%). Khi tién hanh
nhuém Gram vi khuén, két qua cho thiy 36/62 mau
vi khudn da c6 bo 1a gram am (59,7%), con lai
26/62 chung vi khuan gram duong (40,3%). Két
qua xac dinh hoat tinh catalase cho théy 61/62
chung vi khuén déu duong tinh véi catalase, chi
duy nhat miu BM35 c6 két qua am tinh voi
catalase. Két qua nay chimg t6 61 ching vi khuan
déu sir dung oxi trong qua trinh sinh truong co
nghia la ching c6 kha nang 1a nhing ching vi
khuén ky khi khong bét budc, rieng mau BM35 ¢
thé 1a chung vi khuan ky khi nghiém ngit (strict
anaerobe).

3.3 Két qua tuyén chon vi khuin da c6 bo
dua vao hoat tinh endoglucanase va
exoglucanase

CMC 1a co chét cellulose thuong dugc dung dé
xac dinh sy hi¢én dién enzym endoglucanase (Lynd
et al., 2002). Ngoai ra, Loa et al. (2009) cho réng
dé thuy phan hoan toan bd mia ciing nhu cac co
chét cellulose ty nhién khac, vi khuan can ¢6 déy
di hé enzyme cellulase, diac biét 1a enzyme
exoglucanases dé pha v& cdu trac ving tinh thé cua
cellulose. Do d6, cellulose thudng dwoc dung dé
danh gia sy hién dién ctiia enzyme exocellulase va
hoat tinh cuia toan bg hé enzyme cellulase.

| DK vong | DK vong vkdc DK vong \ DK vong
vkde bo halo (mm) vkde bo halo (mm) bo halo (mm) vkde bo halo (mm)
BM3 6,77+£0,58 BM35 27,3bd11,53 BM71 11,3°P9+1,15 BM97 30,7°+3,79
BM5 3,7%£1,15 BM41 3,00,00 BM73  20,3%hikt]1,15 BM99 20,3fehik+] 15
BMI11 18,34ik1115 BM43 11,7%ra+1,15 BMT75 10,3°Pe+]1,15 BMI103 27,7%¢4+6,43
BM13 25,0%2£5 29  BM45 23,0£2,00 BM77 3,7%+0,58 BMI105 30,35+5,03
BM15 10,3°P4+1,15 BM47 14,3'mL£] 15 BM79 9,7°°¢+1,15 BMI107  23,7%feh+] 15
BM17 5,7°+1,15 BM49 40,3*+2,31 BMS81  14,3™°+],15 BMI113 18,3Mikl+0,58
BM19 571,15 BM59  25,00%f+0,00 BMS3 10,3°°9+2,31 BMI115 25,71 15
BM21  223%fhi+2 31 BM61 17,7£1,15 BM85  27,0°4+2,00 BMI117 3,3%+0,58
BM27 5,0%+0,00 BM63 5,00kmn:0.00 BMS87  15,0Km£0,00 BMI119  25,7b%df1(,58
BM31 17,082 00  BM67 7,7°9%£1,15 BM93  19,7¢hk10,58 BMI121 18,3hikL1,15
BM33 5,0040,00 BM69  22,0°hit1 00 BM95  12,3m°P+(),58 BMI123 8,0r1+1,00

* Ghi chi: DK: duong kinh, vkdc bo: vi khut?n da c6 bo; Cdc gid tri la trung binh ciia 3 lan Iap lai, cdc gid tri cing ky
tur thé hién sy khac biét khong co y nghia thong ké o mirc 5%, CV = 14,41%
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Bang 3: Puong kinh vong halo trén co chit bt b mia

X PK vong \ PK vong . PK vong X PK vong

vkdc bo halo (mm) vkdc bo halo (mm) vkdc bo halo (mm) vkdc bo halo (mm)
BM1 16,32"+1,15 BM29 35,0£7,64 BMS7 24,3%£1,15 BMS3 25,7%d+1,15
BM3 5,0mrr£(0,00 BM33 17,7%+0,58 BMS59 15,3"£0,58 BMS8S5 23,093 46
BM7 18,3°feh+1,15 BM35 2,7°°+0,58 BM63 12,35K+£1,15 BMS89 18,7°¢4+0,58
BM9 18,7°%+0,58 BM37 17,7%+0,58 BM65 14,3"+1,15 BM97 25,0%+0,00
BM13 31,0°£1,00 BM45 23,0%13,46 BM69 17,38+0,58 BM109 7,0'mm0L2 00
BM21 29,7%¢£3,06 BMS51 5,3m+]15 BMT73 8,3Kmnt1 15 BMIII 26,3%4:1,15
BM23 23,7%+1,15 BMS53 13,7"k+£1,15  BM75 18,0%+1,00 BMI113 26,3%4+1,15
BM27 3,0P+1,00 BMSS5 6,3™°+1,15 BM79 21,3%f+(0,58 BMI117 17,7%hi+1,15
BM123 10,3*%m+0,00

* Ghi chu: DK: duong kinh, vkdc bo: vi khut?n da ¢6 bo; Cdc gid tri la trung binh ciia 3 lan Idp lai, cde gia tri ciing ky
tu thé hién sy khdc biét khong co y nghia thong ké ¢ mirc 5% CV = 17,42%

Két qua cho thiy 44 trong 62 ching VKDC bo
¢6 hoat tinh endoglucanase thé hién qua kha ning
phan giai co chdt CMC (Bang 2) va 33 trong 62
chung vi khudn da co bo ¢6 hoat tinh exoglucanase
thé hién qua kha ning tao vong tron halo trén co
chat bot ba mia (Bang 3).

Két qua cho thdy chung vi khudn BM49 c6 kha
ning phan giai CMC manh nhat v&i duong kinh
vong halo 1a 40,3 mm, khac biét c6 y nghia voi cac
ching vi khuin khac ¢ muc 5% (Bang 2). Hoat
tinh endoglucanase ciia chung vi khuan BM49 cao
hon hoat tinh endoglucanase cta ching vi khuan
duogc phan 1ap tur con sung voi dudng kinh vong
halo 1a 26,7 mm (Nguyén Phu Cuong, 2011) va
cao hon hoat tinh endoglucanase ctia chung vi
khuén dugc phan 1ap tir bot bd mia dang phéan huiy
v6i dudng kinh vong halo 1a 30 mm (Nguyén Vin
Chéc, 2009). Bén canh dé, cac chung vi khuén
BM97, BM105, BM103, BM35, BM85, BM119,
BM115, BM13, BM59, BM107, BM45, BM21,
BM69 ciing cho thdy c6 hoat tinh endoglucanase
cao voi kha niang phan gidi co chét tao duong kinh
vong halo dao dong tir 30,7 mm dén 22 mm. Ngoai
ra, ching vi khuan BM97 c¢6 kha ning phan giai
manh CMC véi duong kinh vong halo trung binh 1a
30,7 mm, khac biét khong y nghia thong ké véi
duong kinh vong halo cia mot s6 miu BM105,
BM103, BM35, BM85, BM119, BM115 nhung
khac biét co6 y nghia vdi cac nghiém thirc con lai &
mtrc ¥ nghia 5%.

Két qua phan tich thong ké cho thay ching vi
khuén da c6 bd BM29 (Bang 3) c6 khd ning phan
giai b mia manh nhét v6i duong kinh vong halo 13
35 mm, tuy khac biét khong ¢ ¥ nghia thong ké so
v6i duong kinh vong halo phén gidi bot ba mia cua
hai ching vi khuan da co BM13 va BM21 voéi
duong kinh vong halo 1an luot 12 35,3 va 29 mm,
nhung khéac biét c6 ¥ nghia thong ké & muc 5% véi
cic két qua dudng kinh vong halo dugc tao boi
exoglucanase cuia cac chung vi khuan da c¢é con lai.
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Két qua nay ciing cho thiy chung vi khuan da co
bd BM29 c6 kha ning tao vong halo trén co chat
ba mia 16n hon nhiéu so v6i két qua phan giai bot
ba mia cua chung vi khudn 22 chi v&i dudng kinh
vong halo 1a 5 mm (Nguyén Thi Thanh Tric,
2011); va cao hon két qua phan giai bot xoai cia
ching vi khuan M12 dugc phan Iap tir ru6t mdi chi
v6i duong kinh vong halo 1a 25 mm duge (Nguyén
Phu Cuong va ctv., 2011). Bén canh d96, cac ching
vi khuan BM113, BM83, BM111, BM97, BM57,
BM23, BMS85, BM45, BM79, ciing cho théy co
kha nang tao duong kinh vong halo dao dong tir
26,3 mm dén 23 mm.

Téom lai, qua viéc danh gia hoat tinh
endoglucanase va exoglucanase ctia 62 ching vi
khudn da c6 bo, buéc dau di chon ra duoc 21
chung vi khuan da co trong d6 c6 14 ching vi
khuén da c6 c6 hoat tinh endocellulase manh nim
trong nhom 44 chung vi khudn da ¢ ¢ hoat tinh
endoglucanase bao gém BM49, BM97, BM105,
BM103, BM35, BM85, BM119, BM115, BM13,
BM59, BM107, BM45, BM21 va BM69; bén canh
12 ching vi khuan da c6 c6 exocellulase manh
trong nhom 33 chung vi khudn da ¢ ¢ hoat tinh
exoglucanase bao gém BM29, BM13, BM21,
BM113, BMS83, BM111, BM97, BM57, BMSS,
BM23, BM45 va BM79.

3.4 Két qua phan giai ba mia cia 21 chiing
vi khuin da cé

Trong qua trinh phan giai xo bt ba mia duoc
dat hiéu qua cao can c6 nhimg chung vi sinh vat c6
hé endoglucanase va exoglucanase manh. Do do,
viéc chon loc nhitng chiing vi khuan da co bo cb
hoat tinh manh vé& endogluanase va exoglucanase
cling nhur nghién ctru sy hd trg nhau trong qua trinh
phan giai cellulose tir bot ba mia ctiia nhitng ching
vi khuén da c¢6 bo co endoglucanase manh dé bo
sung cho qua trinh phan giai bt bd mia ctia nhitng
chung vi khuin da c¢é c6 exogluanase manh di
duoc dat ra.
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Két qua phan tich hoat tinh exoglucanase cua
21 ching vi khuan da co cho thdy co 16 ching vi
khuan da co bo bao gom BM13, BM21, BM97,
BM111, BM113, BM29, BM83, BM57, BM8S5,
BM69, BM45, BM23, BM79, BM59, BM35,
BM49 (Hinh 1) ldn luot thé hién kha niang phan
giai bot ba mia dé tao duong kinh vong halo tir 16n
nhit 1a 31,7 (ching vi khuan da co bo BM13) va
31,3 mm (chung vi khuan da c6 bo BM21) cho dén
nho nhit 1a 2 mm (chung vi khuén da c6 BM49).
Bén canh bdn chung vi khudn da co6 bdo BM97,
BMI111, BM113 va BM29 lan lugt thé hién hoat
tinh exogluanase v4i két qua do dugc duong kinh
vong halo phan giai bot ba mia lan luot 1a 27,3;
25,7; 25,5; va 25,3 mm khac biét khong c6 y nghia
thong ké & mirc 5% (Hinh 1). Tuy nhién, ching vi
khuan da c¢6 bd BM97 ¢6 hoat tinh endoglucanase
manh nhét trong nhém 4 ching vi khuan da c6 nay
thé hién véi duong kinh vong halo phan giai CMC
1a 30,7 mm (Bang 2). Ngoai ra, chung vi khuén
BM49 ciing cho thiy c6 hoat tinh endoglucanase
manh nhit (Bang 3).

Két qua phan tich ham luong xo (CF) cho thay
sau 3 ngay nudi cay, céc ching vi khuan da phan
giai dugc tir 1,4% dén 7,9 % co chat ba mia. Két
qua phén tich (Hinh 2) cting chi ra rang 3 chiing vi
khuan da c6 bo BM13, BM21, BM97 c6 hiéu suat
phan giai ba mia cao nhat 1an luot 13 7,9%, 7,2%,
7,2% va khac biét c6 ¥ nghia thong ké ¢ mirc 5%
so voi 18 ching vi khuan con lai. Chung vi khudn
da c6 bdo BM49 ciing cho thiy co kha ning phan
giai bot ba mia théng qua hiéu sudt phan giai bot ba
mia dat duoc khoang 4,2%. Trong thi nghiém nay
cling c6 hién twong 5 chung vi khuan da co bo
BM103, BM105, BM107, BM115, BM119 mac du
khong tao duong kinh vong halo trén moi truong
bd mia nhung hiéu suit phan giai bot bi mia van
cao hon va khac biét c6 y nghia thong ké ¢ muc
5% so véi mau ddi chung. Hién twong nay ciing
dugc Varel et al. (1995) chi ra rang mot s6 chung
vi khudn dugc phén lap tir da c6 khong phat trién
khuén lac t6t trén moi truong cellulose nhung van
c6 kha nang lam giam ham lugng cellulose trong
moi trudng nudi cy.

Nhu vay, qua viéc danh gid hoat tinh
exoglucanase thong qua duong kinh vong halo
phan giai bot bd mia va danh gia hiéu suat phan
giai bot bd mia dad chon duoc 4 ching vi khuan da
¢6 bo, trong d6 bao gom 3 ching vi khuan da co bo
BMI13, BM21 va BM97 c6 exoglucanase va
endoglucanase manh va 1 chung vi khuan BM49
c6 hoat tinh endoglucanase manh nhat duoc st
dung dé bb tri thi nghiém tiép theo.
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Pwong kinh vong halo (mm)

Dong vi khuan
Hinh 1: Pwong kinh vong halo phan giai bot
ba mia*

* Cac gia tri la trung binh 3 lan lap lai, gid iri cing ky
tu thé hién su khadc biét khong co y nghia thong ké ¢ murc
5%; CV =4,59%

a
e

giai(’h)

L I R - )

bed
bede bed bed

of 0%

Hiéu suat pha

EEFE L LR L LIRSS
Déng vi khuan
Hinh 2: Hi¢u suit phan giai bt ba mia**

** Cdc gid tri trung binh ciia 3 lan Iap lai, gid tri cing

ky tie thé hién s khdc biét khéng cé ¥ nghia thong ké ¢
mirc 5%; CV =7,08%

3.5 K&ét qua phdi hop bon chiing vi khuin

Két qua cho thdy NT1 (BM13), NT2 (BM21),
NT3 (BM49) va NT4 (BM97) tao duong kinh vong
halo nh6 so v&i mot sd nghiém thie c6 phdi hop
cac chung vi khuén véi nhau nhu NT5 (BM13 va
BM21), NT6 (BM13 va BM49), NT7 (BM13 va
BM97) c¢6 dudng kinh vong halo lan luot 1a 23,7
mm; 23 mm; 21,7 mm (Hinh 3); to hop BM13,
BM21 va BM49 (NT11) c¢6 duong kinh vong halo
16n nhat 29 mm va khac biét co y nghia gitra cac
nghiém thic & mirc 5%; cho théy co thé ¢co su
tuong tac tich cuc hodc wc ché giita cac ching vi
khuan v6i nhau. BM13 va BM21 c¢6 kha ning sinh
exoglucanase manh phdi hop voi BM49 c6 kha
ning sinh endoglucanase manh nén phdi hop 3
chung vi khuan BM13, BM21 va BM49 sinh
enzyme phan giai b mia manh nhét; két qua (Hinh
4) cho thiy NT11 lugng VCK mit di nhiéu nhit 1a
15,9%, mac du khac biét khong y nghia véi NT4,
NTS5, NT6, NT7 nhung khac biét c6 y nghia voi
cac nghiém thire con lai & mic 5%. Theo Tran Cir
(1979) hoat dong két hop cua endoglucanase va
exoglucanase s& dan dén thay doi ddc diém bé mat
cua phan tir cellulose tir do s€ lam cho ty I¢ phan
giai thay d6i nhanh chéng.
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3 ] 3 ching vi khuan BM13:BM21:BM49 theo ty 1&
%0 * 1:1:1) cho ty 18 tiéu hoa NDF, CF cao nhat 1an luot
— 1a 45,1 va 42,6% (m/m) khac biét c6 ¥ nghia thong
ké & mirc 5% so voi nghiém thie dbi chimg (PC),
- NT1, NT2. Gall va Huhtanen (1951) cho biét d6i
:H: v6i qua trinh tiéu héa nhai lai, didu quan trong
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Pwong kinh vong halo (mm)
I

s : khong chi la ty 1¢ céc loai vi khuan trong da c6 ma
0 f | 1a s0 lugng cua chung hay tong so vi khuan. Vi thé,
LLLELLLLLII I c¢6 thé & NT3 dat duoc tot nhat vé ty 16 cac loai vi
Nghiém thive khuén trong da co va ca tong s6 vi khun nén cho
Hinh 3: Pudng kinh vong halo* két qua ty 1¢ tiéu hoa cao nhé}. NT4 va NTS5 mac
18 - du dugc bo sung luong vi khuan 16n hon nhung cé
S |, wec e ® o bo ko thé da lam anh huong dén can bang hé vi sinh vat
DR = — o HH trong da co6 nén kha nang ti€u héa kém hon NT3.
i " ] T N RN Theo Bryant va Burkey (1953) cho bié't‘hé vi sinh
Mos D - vat da cdé 1a mot hé thong dugc can bang tot, sy
g . IE iE BN I bién ddi téng sd cua hé nay it phu thuge vao dac
0 tinh thitc dn nhung quan hé nhiéu dén muc do pha
FLLELLEL L LIS " lodng chat chira dich da c6 sau khi an, dic diém
Nghigm thic nudi dudng va téc do sinh san gita nhitng nhém vi

Hinh 4: VCK gidm** sinh vat.
Cdc gid tri trung binh 3 lan lap lai, gid tri cing ky tir thé KéE qua cho thay véi viée b?’ sung 6% v/v dich
hién sw khdc biét khéng cé ¥ nghia thong ké ¢ mitc 5%; vi khuan t6 hop 3, chﬂng vi khuan BM13, BM21 va
CV =6,22%; ""CV =5,73% BM49 voi mat s6 107 té bao/mL thi kha nang tieu

hoéa thirc an & bo ot nhét, vi véy co thé ung dung t6
hop 3 chung vi khuén nay bd sung vao khau phan
, thirc an xo cua bo nham gitp bo cai thién kha ning
Két qua (Bang 4) cho thay NT3 (6% v/v t0 hop tiéu hoa chat xo hi¢u qua.
Béng 4: Ty 1€ tiéu hoa NDF va CF
Ty 1& bo sung t6 hop vi khuin da c6 bo (BM13:BM21:BM49 = 1:1:1) (%)

3.6 Phan giii ba mia cta vi khuan da cé6 bo
& dieu kién in vitro

0 2 4 6 8 10
NDF (%) 39,3°£2,75 39,9%¢+0,43 40,1°+0,85 45,1+1,97 43,9%+0,89  42,4%°+(,82
CF (%) 354286 33,1°+£0,76 35,6%+1,68 42,6°¢1,14 39,4%4+2,03  37,7%+1,58

* Cdc gid tri trung binh ciia 3 lan Igp lai, gid tri ciing ky tw thé hién sw khéc biét khong c6 y nghia thong ké ¢ mirc 5%;
CVnpr = 3,61%,; CVcr=4,87%

3.7 Két qua dién di san phim PCR dai vimg 168 rDNA ctia 3 chung vi khuan BM13,
BM21, BM49 (Hinh 5). San pham PCR sau d6
duoc tinh sach va dugc giai ma trinh ty nucleotide.

3.8 Két qua giai trinh ty

Két qua giai trinh ty ving 16S rDNA cuta 3
chung vi khuan BM13, BM21, BM49 va duogc so
sanh v6i ngén hang gen NCBI budce dau xdc dinh
duoc 3 ching vi khuan nay lan lugt tuong dong véi
Achromobacter xylosoxidans BL6, Bacillus subtilis

1500 bp __,

Hinh 5: Dién di san phdm PCR véi cip mdi 8F S20, Uncultured Bacillus sp. Filt.171 lan luot véi
) va 1492R ) muc dong hinh 14 91% , 94% va 94%.

* Giéng | = thang 1kb; Giéng 2 = doi chimg dm; Giéng Theo Brenner er al. (2005b), vi khuan

3: BM13; Gieng 4: BM21; Giéng 5: BM49 Achromobacter xylosoxidans c6 t& bao hinh que,

Gram am (-), catalase duong tinh va cé kha nang
phat trién trong méi trudng ky khi (anaerobic).
Diéu nay pht hop v6i mot s6 dic diém té bao cua
chung BMI13. Bén canh d6, Achromobacter
xylosoxidans cling c6 kha nang phan giai

Pé nhan dién cac chung vi khuén da duogc tuyén
chon, cac chung vi khuén duogc ly trich DNA theo
phuong phap cua Sambrook et al. (1989) va cép
mdi 8F va 1492R (Turner et al., 1999) dé khuéch
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hemicellulose va cellulose, sau 14 ngay nudi trong
moi trudng nudi cdy lam giam 67,3% ham lugng
cellulose va 73,5% ham lugng hemicellulose, hoat
dong t6t & pH 5 - 6 (Yang et al., 2011).

Bacillus subtilis 1a vi khuan hinh que, Gram
dwong, di dong bang chién mao (flagellum) va co
kha ning sdng trong moi truong ky khi (Nakano
and Zuber, 1998; Perez et al., 2000). Nhitng dac
diém nay phu hop véi két qua mé ta té bao chung
vi khuan BM21 va BM49 va diéu kién nuéi cdy
cia hai chung vi khuan da co nay. Tuy nhién,
Bacillus khi phat trién trén moi truong thach dia c6
bia ring cua (Nguyén Lan Diing va ctv., 1997).
Trong hai chung vi khuan nay, chi co ching vi
khudn BM21 c¢6 bia ring cua nén kha ning chung
vi khuan BM21 tuong dong v&i B. subtilis. Bén
canh d96, B. subtilis cling da dugc phan lap tir da co
trau, bo (Sivers et al., 1977; Microbial, 1999) va tir
rudt ca (Ray et al., 2007) va ¢ kha nang sinh tong
hop cellulase trong diéu kién tir 36 - 50°C (Lwong
Dtrc Pham, 1998) va nhiét d6 t6i vu cua qué trinh
nay la 40°C (Shabeb et al., 2010).

Mic du ching vi khuan da c6 bo BM49 co dic
diém té bao (nhu vi khuan hinh que ngin, Gram
duong, c6 kha nang di dong va coé kha nang dugc
nudi cdy trong binh u ky khi) tuong dong voi
chung vi khuan Bacillus, nhung khuan lac ¢6 dang
tron, md va bia nguyén. Bén canh do, két qua so
sanh trinh ty ving 16S rDNA cua chung vi khudn
BM49 voi kho dit li€u trén ngin hang gen cua
NCBI bang phdm mém BlastN da cho thdy chung
vi khuan da co bdo BM49 tuong dong vé6i Bacillus
sp., Bacillus subtilis va Uncultured Bacillus sp.
Nhu vay, voi dac diém khuédn lac khong tuong
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dong véi dac diém khuan lac cia ching Bacillus
nhung két qua phan tich rDNA di cho thdy chung
vi khudn da c6 BM49 c¢6 trinh ty di truyén ving
16S gan voi chung Bacillus nén c6 nhiéu kha ning
chung vi khuan da c6 bo BM49 duoc phén 1ap tur
da co va dugc nudi cdy trong binh u ky khi ¢ didu
kién nhiét do 38°C v&i co chat 1a bot bd mia tuong
ddng voi chung vi khuan Uncultured Bacillus sp.
Filt.171 ¢ muc 46 94%.

3.9 Két qué phan tich pha hé

Trinh tu 3 ching vi khuan da c6 bo BM13,
BM21, BM49 cung véi trinh ty ving 16S rDNA
ctia 5 chung vi khuan da c6 phén giai cellulose cao
bao gdbm Bacteroides ruminicola, Fibrobacter
succinogenes, Ruminococcus flavefaciens,
Butyrivibrio fibrisolvens va Lachnospira multipara
(Kamra, 2005), 6 trinh ty vung 16S rDNA cua 6
ching vi khuan Bacillus va 2 trinh ty ving 16S
rDNA ciia 2 ching vi khuan 4. xylosoxidans tir kho
dir liéu NCBI dugc st dung vé so do pha hé dé xac
dinh quan hé giira cic loai bang phan mém Mega
6.0 thong qua phuong phap Test maxium
likelihood tree. Két qua cho thdy 2 chung vi khuan
BM21 va BM49 c¢6 quan hé rat gan véi cac chung
vi khuan Bacillus thong qua viéc phan tich trinh tu
di truyén 16S rDNA vdi chi sb Bootstrap 1a 100%,
nhung lai c6 quan hé¢ xa véi mot ) ching vi khuén
da c6 nhu Fibrobacter succinogenes, Bacteroides
ruminicola, Ruminococcus flavefaciens,
Butyrivibrio fibrisolvens va Lachnospira multipara
(Hinh 6). Bén canh d6 chung vi khuan BM13 ciing
¢6 quan hé gan vé6i hai ching vi khuin 4.
xylosoxidans kém theo do tin cdy cao vdi chi sb
Bootstrap dau nhanh 1a 96%.

B.subtilis-JCM1465
B.subtilis-NBRC13719
B.subtilis-S20-JQ410786.1
BM21-B.subtilis-S20
BM49-Unculturedbacillus-Filt. 171
B.subtilis-RC24-FJ263368.1

L B.pumilus-ST312
B.cereus-MRS1

100

Butyrivibrio-fibrisolvens
Lachnospira-multipara
BM13-A.xylosoxidans-BL6

A.xylosoxidans-LMG1863

96 : i A
88! A.insuavis-LMG26845

Fibrobacter-succinogenes
Bacteroides-ruminicola

Ruminococcus-flavefaciens

P
0.2

Hinh 6: Giin d6 pha h¢ mé ta twong quan di truyén giira cic chiing vi khuin

* Cdc chi s6 CI = 0,2, chi s6 bootstrap dwoc ghi trén dau cdc nhdnh trong gidn do
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4 KET LUAN VA PE XUAT
4.1 Kétqua

T6 hop 6% (v/v) clia 3 chung vi khuan BM13,
BM2 va BM49 dugc phdi tron theo ty 18 1:1:1 da
duoc tuyén chon tir 62 chung vi khuén da co bo da
cho thdy c6 kha ning phan giai bi mia hiéu qua
trong diéu kién in vitro.

Két qua phén tich trinh ty ving 16S rDNA cua
3 chung vi khuan BM13, BM21, BM49 bang phan
mém BlastN ctng véi phan tich quan hé di truyén
bang phuong phap Test maximum likelihood tree
dd cho thay ching lan luot twong ddng véi cac
chung vi khuan Achromobacter xylosoxidans BLS6,
Bacillus subtilis S20, Uncultured Bacillus sp.
Filt.171 & cac mirc dong hinh 1a 91% , 94% va
94%.

4.2 Pé xuit

Nghién ctru sy on dinh di truyén cua cac chung
vi khuan BM13, BM21, BM49 trong qua trinh bao
quan trude khi nghién ciru tao ché pham vi khuan
dang bot sir dung nhu men tiéu hoa chat xo dé thir
nghiém nudi bo & ho gia dinh va nong trang.

LOI CAM TA

Nhom tac gia xin giri 10i cam on dén lanh dao
Vién Nghién ciru va Phat trién Cong nghé Sinh
hoc, B6 mon Cong nghé Sinh hoc Phén tir, Phong
thi nghiém Chan nudi Tién tién - Khoa Nong
nghiép va Sinh hoc Ung dung di tao diéu kién cho
nhoém nghién ctru trién khai thi nghiém ding tién
do; tac gia cling xin guri 101 cam on dén Nha xuét
ban Dai hoc Can Tho va can bd phan bién di gop ¥
cho bai bao dugc hoan thién.
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