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Discarded dragon fruit branches, which are mainly composed of cellulose,
decompose very slowly in nature and pose a potential risk of spreading
pathogens from decayed branches. Therefore, this study is carried out by
isolating and selecting cellulose-degrading bacteria for the decomposition
of discarded dragon fruit branches. Sixteen bacterial strains were
originated from dragon fruit- growing soil in Vinh Long province. Using
the Congo Red staining method, the findings identified that 10/16 isolated
bacterial strains exhibited cellulose-degrading activity, with clear zone
diameters ranging from 2.0£0.10 mm to 9.0+0.10 mm. All bacterial
strains TL6, TL10, TL12 va TL15 were capable of degrading dragon fruit
branches after 15 days on NB and LB media with decomposition
efficiency of 15 - 43% and 19 - 38%, respectively. The effects of
temperature and pH on the cellulose-degrading activity of isolate TLLH6
were tested and strain TL6 exhibited the strongest cellulose-degrading
activity at pH and temperature of 6.5 - 7.5 and 35 — 40 °C, respectively.
Strain TL6 was identified as belonging to the Bacillus genus based on
morphological and biochemical characteristics along with the results of
16S rRNA gene sequence analysis. These findings offer a crucial
foundation for the application of cellulose-degrading bacteria in the
treatment of discarded dragon fruit branches.
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TU KHOA

Canh Thanh long thai bo véi thanh phan chinh 1a cellulose rat cham
phan hiy ty nhién ciing nhu nguy co ldy lan mam bénh tiém an tir
nhitng canh hu théi. Do d6, nghién ctru nay dugc thuc hién nhim phan
lap va tuyén chon vi khuan co6 hoat tinh phéan giai cellulose dé phan hity
canh Thanh long thai bo. Két qua di phén 1ap duoc 16 chung vi khuin
tir dat trong Thanh long ¢ tinh Vinh Long. St dung phuong phap
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nhugm Congo do6, nghién ctru da xac dinh 10/16 chung vi khuan phan
lap c6 kha nang phan huy cellulose voi duong kinh vong phan giai dao
dong tir 2,0 £ 0,10 dén 9,0 £ 0,10 mm. Cac chung vi khuan TL6, TL10,
TL12 va TL15 déu c6 kha nang phan giai canh Thanh long sau 15 ngay
trén moi truong NB va LB véi hiéu suat phan giai lan lugt 1a 15 - 43%
va 19 - 38%. Khao sat anh huong cua nhiét d6 va pH dén hoat tinh
phan giai cellulose cho thiy chung TL6 thé hién hoat tinh phan giai
cellulose manh nhét & pH va nhiét d6 lan luot 13 6,5 - 7,5 va 35 — 40
°C. Chung TL6 dugc xac dinh thugc chi Bacillus dwa trén cac dic diém
hinh thai, sinh héa cting vé6i két qua phan tich trinh tw gen 16S rRNA.
Két qua nghién ctru 1a tién dé quan trong dé ung dung vi khuan phan
giai cellulose vao trong xtr 1y canh Thanh long thai bo.
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1. Gigi thigu

Thanh long (Hylocereus costaricensis) 13 loai cay an trai d& trong, cho ning suit cao, c6 kha
nang chiu han va thich nghi v&i nhiéu loai dat canh tac [1]. Theo Bo Nong nghiép va Phat trién
Néng thon (B6 NN-PTNT) [2], tir ndm 2010-2020, dién tich trong Thanh long ting 15,1%/nim,
tuong tng 4.600 ha/ndm. Trong d6, dién tich trong Thanh long dat cao nhat 1 65.000 ha vao nim
2020. Bén cudi nam 2023, Viét Nam c6 55.000 ha Thanh long va san lwong trén 1,2 triéu tan.
Hién tai, thanh long dugc trong rong rai va tap trung ¢ cac tinh Binh Thuan, Long An va Tién
Giang [2]. Theo “P¢ 4n Phat trién cdy n qua chu lyc dén nam 2025 va tim nhin niam 2030” ciia
B NN-PTNT [3], Thanh long dugc xac dinh 1a mot trong 14 loai trai cay chu lyc, phan dau dén
nam 2025, dién tich trong Thanh long khong qua 60.000 ha va dén nim 2030 khong qua 65.000
ha va san lugng duy tri khoang 1,3-1,5 triéu tan.

O Viét Nam, trong nhitng nam qua, do viéc day manh san xuét trai vu nén cdy Thanh long c6
thé cho thu hoach quanh nam da din dén gia tri xuat khau Thanh long lién tuc tang tir 57,15 triéu
USD nam 2010 1én dén trén 100 triéu USD ndm 2011 va vuot mdc 1 ty USD tir nam 2017-2020.
Ddng thoi, Thanh long 14 san pham chiém ty trong chu yéu, trén 30% gia tri xuit khau cia nganh
rau qua lién tuc tir nim 2015-2020. Ngoai thi truong chinh 13 Trung Qudc, Thanh long Viét Nam
da xuat khau sang cac qudc gia nhu My, Uc, EU, Canada, Han Quéc, Thai Lan, New Zealand, An
Do va Nhat Ban [2]. O tinh Vinh Long, ciy Thanh long ciing dang dugc phat trién do cay c6 dic
tinh dé trong, mang lai ning suit cao va thich hop véi diéu kién dét. Viéc mé rong dién tich da
lam cho nguoi tréng Thanh long dang phai dbi mat kho khan 1a canh Thanh long thai bo véi
thanh phan chinh 1a cellulose rat cham phan huy tu nhién cling nhu nguy co lay lan mam bénh
tiém an tr nhiing canh hu thdi. Do d6, viéc can thiét 1a phai xu Iy ngudn phu pham nay do déy la
mot nguon hiru co rat c6 1oi cho cy trdng.

Nhiéu nghién ctru trudc day cho thay nhiéu nhém vi sinh vat trong dat co thé phan hay
cellulose [4], [5]. Nghién ctru cua Shareef va cong su [6] di phan 14p vi khuan Bacillus subtilis
phan hay cellulose tir dt. Khoirunnisa va cong su [7] ciing di phan 1ap nhiéu chung vi khuan c6
thé phan hity cellulose cao tir rom ra. O Viét Nam, nhiéu nghién ctru da phan 1ap vi khuan phan
hity cellulose tir cac ngudn khac nhau nhu dét trong lua [8], bai rac va xuwéng mun cua [9], tir rudt
méi [10]. Ngoai ra, nhiéu nghién ctru cho thdy cac phé pham nong nghiép nhu rom ra ¢6 thé duoc
xtr Iy v6i vi khuan phan huy cellulose dé 1am phan bén sinh hoc [11], [12]. Bén canh do, viéc sir
dung phan bon sinh hoc da dugc chimg minh giam duoc chi phi san xuat dem lai hiéu qua kinh té
cao, ting nang suit va chat luong cho cay trong, tang suc Chéng chiu sau bénh, nang cao do an
toan cua thuc pham cling nhu gop phan giam thiéu 6 nhiém moi truong [13], [14]. Tuy nhién,
nghién cuu vé vi khuan phan giai cellulose tir d4t trong Thanh long Vin chua ¢ nhiéu béo céo.
Cho dén nay, chi tim dwogc bao cao ciia Nguyén Thi Ngoc Truc [15] 1a dé cap dén vi khuan phan
giai cellulose tir canh Thanh long. Do d6, nghién ctru nay dugc thuc hién 1a rat can thiét nham
tim ra cac ching vi khuan ban dia c6 hoat tinh phan giai cellulose trong dat. Két qua nghién ctu
1a tién dé dé ung dung vi khuan phéan giai cellulose vao trong xir Iy canh Thanh long thai bo.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit liéu va phwong phdp thu méu phdn lgp vi khuan

Dé phan 1ap vi khuan phan giai cellulose, mau dét duoc thu & nhimg vuon trong Thanh long & 2
huyén Long Hb va Viing Liém, tinh Vinh Long. Mau dit duoc thu ¢ do sau tir O - 15 cm xung quanh
r& ciy thanh long. MAu dét duoc thu & 5 vi tri khac nhau trong cing 1 vuon. Mau sau khi chuyén vé
phong thi nghiém dugc phoi khé, nghién min, sau d6 tron lai va sir dung dé phén 14p vi khuan.

2.2. Phwong phdp phén \dp vi khudn phan gidi cellulose

Vi khuin phén giai cellulose duogc phan lap tu mﬁu d’ét dua theo phuong phap cua Maravi va
cong su [16] va Bhagat va cong su [17]. Dau tién, mau dat (10 g) dugc dong nhat véi 90 mL nudc
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cét vo tring trén may lac & van toc 120 vong/phut trong thoi gian 24 gio. Mau sau d6 duoc pha
loding dén ndng d6 10°. Mau & mdi d6 pha lodng (100 uL) duoc trai 1én dia chira méi truong CMC
(carboxylmethyl cellulose) ¢ thanh phan: 1 g/L (NH4),SO.; 1 g/L K,HPO,; 0,5 g/L MgSO,.7H,0;
0,001 g/L NaCl; 10 g/ CMC (pH 7,0) [18]. Cac dia duoc u 2-3 ngay ¢ 37 °C cho dén khi khuan
lac phat trién. Sau cing, khuan lac duoc lam thuan trén moi truong CMC va dugc trix trong glycerol
(20% v/v) & -40 °C. Trudc khi trir mau, vi khuan thuan duoc kiém tra dic diém hinh thai khuan lac
va cac dic diém sinh 1y, sinh h6a nhuw nhuém Gram, nhuom bao tir, tinh di dong, phan ting oxidase
va catalase [19].

2.3. Phwong phdp xdc dinh hoat tinh phén gidi cellulose cia vi khudn phén I1gp

Kha ning phan giai cellulose cia cac ching vi khuan phén lap dugc xac dinh theo nghién ctu
[10]. Vi khuan dugc nudi tang sinh trong méi truong TSB long (Tryptic Soy Broth medium,
Himedia, India) véi thanh phan 1,5 g/L cao nam men; 1,5 g/L cao thit; 5,0 g/L pepton; 5,0 g/L
NaCl trén may lic & van toc 120 vong/phit trong thoi gian 24 glo Dich nuéi vi khudn sau d6
duge ly tim & van toc 10.000 vong/phut trong thoi gian 5 phut ¢ dé thu dich enzyme ngoai bao.
Dich trong sau khi ly tim duoc b sung vao cac giéng duoc tao sin trén méi truong CMC va sau
d6 u qua dém & nhiét d6 30 °C. Cac dia sau d6 dugc nhudém bing dung dich Congo do6 (1g/L)
trong 15 phut va rta lai véi NaCl 1M. Vong sang (halo) hay vong phén giai cellulose xuat hién
xung quanh giéng cho thay dich nuéi cdy vi khuan chtra enzyme c6 kha ning phan giai cellulose.
Duong kinh vong phan giai cellulose (R) dugc tinh nhu sau:

R =D-d (1)

Trong d6, D 1a duong kinh vong halo (bao gom duong kinh giéng, mm) va d 1a duong kinh
cua giéng (6 mm).

2.4. Ddnh gid khd ndng phdn gidai canh Thanh long

Bé6n chung vi khuan TL6, TL10, TL12 va TL15 c6 hoat tinh phan giai cellulose manh nhat dugc
chon dé danh gi4 kha ning phan giai canh Thanh long dya theo phuong phap ciia V& Vin Phudc Qué
va Cao Ngoc Diép [20]. Pau tién, vi khuin dugc nudi ting sinh qua dém & nhiét do 30 °C trong moéi
truong TSB trén may lc & van toc 110 vong/phut. Sinh khéi dugc thu nhan sau khi ly tim dich ting
sinh vi khuan ¢ van téc 10.000 vong/phit trong thoi gian 10 phit ¢ 10 °C. Sinh khdi vi khuan dugc
hoa tan va rira lai véi nuéc mudi sinh 1y 3 1an. Néu dich huyén phu vi khuan c6 d6 duc twong duong
vai dng chuan MacFarland 0,5 thi mat do vi khuan 1a 10° CFU/mL. Sau d6, dich huyén phu dwoc pha
lodng dé dat mat d6 10° CFU/mL. Canh Thanh long duoc cit nho thanh cac doan c6 kich thudc 1-2
cm, sau d6 sdy kho & nhiét do 105 °C dén trong luong khong ddi va xay min, tiét tring rdi cho 1 g vao
ng falcon chira 30 mL moéi truong LB (Luria-Bertani: 10 g/L peptone; 5,0 g/L NaCl; 5,0 g/L cao
nam men) hoac NB (Nutrient Broth: 1,5 g/L cao thit bo; 5,0 g/L peptone; 5,0 g/L NaCl; 1,5 g/L cao
nam men) b6 sung chiing vi khuan ¢ mat d6 10° CFU/mL. Canh Thanh long sau khi xtr Iy duoc sdy
kho & nhiét d6 105 °C dén trong luong khong ddi. Kha ning phan giai canh Thanh long dugc danh gia
bang cach can khdi lugng co chat sau 15 ngay chiing vi khuan - khdi lugng co chat ban dau (chura xir
1y). Nghiém thirc d6i chimg dugc thyuc hién trong tw nhung khong bo sung vi khuan.

2.5. Anh hwong ciia nhiét dé va pH dén hoat tinh phén gidi cellulose cia vi khudn
2.5.1. Anh hwong cua nhiét do d@én hoat tinh phan gidi cellulose cia vi khudn

Chiing vi khuan TL6 c6 hoat tinh phan giai canh Thanh long manh nhat dugc chon dé danh
gia anh huong cua nhiét do 1én kha nang phan giai cellulose. Vi khuin dwoc nudi trong moi
truong NB 16ng trén may 14c & van tée 120 vong/phit trong thoi gian 24 gid. Cac gia tri nhiét do
dugc diéu chinh trong thoi gian lac 1a 35 °C, 40 °C, 45 °C, 50 °C va 55 °C. Anh huéng caa nhiét
d6 1én kha nang phan giai cellulose dugc thuc hién twong tu nhu cac budc duge trinh bay & muc
2.4 v&i mdi nghiém thire duoc 1ap lai 3 1an.
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2.5.2. Anh hwong cua pH dén hoat tinh phan gidi cellulose cia vi khudn

Vi khuan c6 kha nang phan giai celulose & nhiét d6 cao nhit & thi nghiém trén dugc chon dé
danh gi4 anh huong cia pH 1én kha ning phan giai cellulose. Tuong ty, vi khuan ciing dugc nudi
trong moi truong NB 16ng duoc diéu chinh pH 1a 4,0; 4,5; 5,0; 5,5; 6,0; 6,5; 7,0; 7,5; 8,0; 8,5 va
9,0. Vi khuan sau d6 dugc dat trén may 1ac & van toc 120 vong/phit trong thoi gian 24 gio. Anh
huong cua pH 1én kha nang phan giai cellulose sau do dugc thuc hién tuong ty nhu cac budc
dugc trinh bay & muc 2.4 véi mdi nghiém thic cling duoc lap lai 3 lan.

2.6. Dinh danh vi khudn phén gidi cellulose

Vi khuén phan giai cellulose dugc dinh danh bang trinh tir gen 16S rRNA sir dung phan ing PCR
Voi cap moi 27F: 5-AGAGTTTGATCMTGGCTCAG-3'  va 1492R: 5'-
TACGGYTACCTTGTTACGACTT-3' [21]. ADN vi khuan dugc phan 1ap bang kit iVAaDNA
Extraction P (Thermo Scientific, M) theo hudng dan caa nha san xuat. Thanh phan phan tng PCR
gom: 12,5 pL iStandard iVAPCR Master Mix; 9,5 puL nudc cat 2 lan; 0,5uL mdi 27F (25 pmol);
0,5uL mdi 1492R (25 pmol); 2 uL. ADN méu. Chu trinh nhiét duoc thuc hién nhu sau: bién tinh ban
dau & 94 °C trong 5 phit, sau d6 thuc hién 30 chu ki gdm bién tinh & 94 °C trong 1 phut, gin mdi &
63 °C trong 1 phut, kéo dai ¢ 72 °C trong 2 phut va giai doan kéo dai sau cung & 72 °C trong 10 phat.
San pham PCR (1.500 bp) dugc phan tich bang cach dién di trong gel agarose 1,5% va giri giai trinh
tir bang phuong phap Sanger. Trinh ty dugc phan tich bang BLASTn trén NCBI va 1ap cay phén loai
dé xac dinh mdi quan hé di truyén cua loai bang phan mém MEGA X.

2.7. Phwong phdp xir Iy so6 ligu

Cac sb ]iéu va dd :[hj thi nghiém duoc tong hop bang phan mém Microsoft Excel 2010 va xir
1y bang phan mém thong ké MiniTab 20.

3. Két qua va thao luan
3.1. Phan dp vi khudn

e
Hi(nl)n 1. Két qua phan lgp Vi khuan tir cdc nggu dat trong thanh long ¢ tinh Vinh Lo(S;

Chui thich: a, b, ¢) Khuan lac chung TL1, TL2 va TL6 phan Iap tir dat trong Thanh long phan ldp trén moi
truong CMC; d) Ket qua nhugm Gram chung TL6 (100X); €) Ket qua nhugm bao tir ching TL6 (bao tir mau
xanh, 100X); f) Ket qua kiem tra hoat tinh catalase cua chung TL6 (-: dm tinh, +: dwong tinh cd hi¢n tuong
sui bot khi, miii tén); g) Két qud kiém tra hoat tinh oxydase cua chung TL6 (dia giay chuyén sang mau tim)

Téng s6 16 chang vi khuan duge phan 1ap tir cac mau dat trong Thanh long & 2 huyén Viing
Liém va Long H), tinh Vinh Long. Két qua cho thiy hau hét cac chung vi khun phén 1ap c6 mau
trang duc va vang nhat, hinh dang khuan lac tron va khong déu, bia ring cua va bia nguyén, do
ndi mo va duong kinh khuan lac dao dong tir 2-6 mm (Hinh 1a, b, va ¢; Bang 1). Két qua kiém
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tra cho thay phan 16n cac chung vi khuan phén lap 1a vi khuan Gram duong, ¢6 hinh que (Hinh
1d; Bang 1). Chung c6 kha nang di dong va phan tng duong tinh vdi catalase (Hinh 1f) va
oxidase (Hinh 1g). Nhu vay, cac ddc diém vi khuan phan 1ap trong nghién ciru twong tr V&i bao
céo ctua Nguyén Thi Thu Thuy [12] da phéan 1ap vi khuan phan gii cellulose cua tac gia ciing co
Vién ring cra mau sic c6 mau tring duc, hong va vang.
Béng 1. Pdc diém hinh thdi va sinh héa cac ching Vi khudn phan gidi cellulose
phan lap tir dat trong Thanh long

CE#SgnV' Mau sac bic I(?Illenlinl g::; thai vi ]l;!ll:an D néi Nhu¢m Gram Baotir Oxydase Catalase
TL1 Trang duc Tron Réng cua Mo Gram am - - +
TL2 Vang nhat Khong déu Réng cua Mo Gram am - + +
TL3 Vang nhat Tron Réng cua Mo Gram am - - -
TL4 Tringdyc  Khéngdéu  Ringcua Mo Gram am - + +
TLS Vang nhat Tron Nguyén Mo Gram am - - +
TL6 Vang nhat Tron Réng cua Mo Gram duong + + +
TL7 Tringduc  Khongdéu  Nguyén Mo Gram 4m - - +
TL8 Vang nhat Tron Nguyén Mo Gram am - - -
TL9 Vang nhat Tron Nguyén Mo Gram am - + +
TL10 Vang nhat Tron Nguyén Mo Gram am - + +
TL11 Tring duc Tron Ring cua Mo Gram am - + +
TL12 Tringdyc  Khéngdéu  Ringcua Mb Gram am - - +
TL13 Tringdyc  Khéng déu Nguyén Mo Gram duong + + +
TL14 Tringdyc  Khéng déu Nguyén Mo Gram duong + + -
TL15 Tringduc  Khéngdéu  Nguyén Mo Gram 4m - - +
TL16 Tring duc Tron Réng cua Mo Gram duong + + +

+.: dwong tinh, -: dm tinh

3.2. Hoat tinh phén gidi cellulose cia vi khudn

= =~ 1

0
9
8

Dwong kinh vong phin giii (mm)

TL1 TL2 TL4 TL6 TL7 TL8 TLI0 TLI12 TL13 TLIS

Chung vi khuiin

(@) (b)
Hinh 2. Hoat tinh phan giai cellulose cua cdc chung vi khudn phdn ldp: i
a) Hoat tinh phan giai cellulose duwoc xdc dinh bang thuoc nhugm Congo do; b) Su khac bi¢t ve dwong kinh
phan gidi cellulose (trung binh cua 3 lan lap lai + dg léch chuan) cia cdc chung vi khuan (cac chit cai
khdc nhau trén moi cot thé hién sy khdc biét co y nghia thong ké, p < 0,05)

Két qua nhuém Congo do cho thay 10/16 chung vi khuan c6 hoat tinh phan giai cellulose
(Hinh 2). Két qua nghién ciru ciing cho thay duong kinh vong phan giai co chdt CMC cia cac
chang vi khuén dao dong tir 2-9 mm, trong d6 ching TL6 c6 dudng kinh cao nhit 13 9,0 + 0,10
mm, tiép theo 1a ching TL15 c6 duong kinh 7,17 + 0,06 mm, ching TL12 (6,47 + 0,06 mm) va
thap nhat 1a chung TL1 véi duong kinh vong phan giai 1a 2,0 + 0,10 mm. Nhu vay, duong kinh
vong phan giai cua cac ching vi khuan trong nghién ctru nay thap hon so véi két qua nghién ctu
cia Mai Thi va cong su [22] cho thiy cac chung vi khuan phan 1ap tir sung (Holotrichia
parallela) va trun dat (Lubricus terrestris) c6 vong phan giai 1a 22,6 mm va 23,8 mm. Két qua
nay c6 thé do sy khac biét vé& chung vi khuan va diéu kién méi truong séng cua vi khuan.
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3.3. Khd ning phén gidi canh Thanh long ciia cdc chiing vi Khudn trén méi trwong LB va NB

Trén mdi truong LB, két qua khao sat cho thiy chung TL6 ¢ kha ning phan giai canh Thanh
long cao nhat (0,37 g) voi hiéu qua xir 1y 1a 37%, ké dén 1a cac ching TL10 va TL15 véi 0,32 g
(32%) va 0,24 g (24%). Ching TL12 c6 kha ning phéan giai canh Thanh long thap nhat (0,19 g,
19%) va khac biét c6 ¥ nghia thong ké so véi cac ching vi khuan con lai (Hinh 3a). Trong khi do,
trén moi truong NB ciing cho thdy ching TL6 c6 kha ning phan giai canh Thanh long cao nhat
(0,43 g) véi hiéu qua xir 1y 1 43%, ké dén 1a cac chung TL15 va TL12 véi két qua lan luot 13 0,40
g (40%) va 0,26 g (26%). Ching TL10 c6 kha ning phan giai canh Thanh long thip nhat (0,15 g,
15%) va khac biét c6 ¥ nghia thong ké so vdi cac chung vi khuan con lai (Hinh 3b). Nhu vay, ty 18
phan giai canh Thanh long cua cac chiing vi khuan trong nghién ctru nay 1a thip hon nghién ctu
ciia Nguyén Thi Ngoc Truc [15] cho thay cac chiing vi khuan co kha ning phan giai canh Thanh
long trén 75%. Su khéc biét nay c6 thé do sy khac biét vé diéu kién va thanh phan méi truong nudi
ciy duoc sir dung dé danh gia ciing nhu sy khac nhau vé chiing vi khuan.

3.4. Anh hwong ciia nhiét dé va pH dén hoat tinh phén gidi cellulose cria vi khudn

ab
0.4 4
03 4 N
abe
02
be
01
3 i
0.0 i
TL12 TL15

Doi chimg TLG TL10
Chiing vi khué

(b)
Hinh 3. Kha nang phan giai canh Thanh long trén 2 méi truong LB va NB Cua cdc ching Vi khudan phdn lap
Chi thich: a) Khoi luong canh Thanh long duoc Vi Khudn phdn gidi trén moi truong LB;
b) Khoi luong canh Thanh long duoc Vi khuan phdn gidi trén méi truong NB
10 1

Khii lugng Thanh lang bi phan hiy (z)

o % 15} ¥}

Dwong kinh vong phan giii (mm)

wong kinh vong phiin giai (mm
b kinh )i )

40 45 50 55 55 6.0 6.5 70 75 8.0 85
Gia tri nhiét do (°C) Gia tri pH
o @ (b)
Hinh 4. Anh huong cua nhiét do va pH lén hoat tinh phdn gidi cellulose cua ching TL6:
a) Anh huong cua nhigt do lén hoat tinh phan gidi cellulose cua chung TL6;
b) Anh hwong ciia pH lén hoat tinh phdn gidi cellulose cua chung TL6
Két qua khao sat anh hudng cua nhiét do dén hoat tinh phéan giai cellulose caa chung vi khuén
TL6 cho thdy vi khuan c6 hoat tinh phan giai cellulose manh nhat & nhiét ¢ 35 °C va 40 °C.
Trong khi & nhiét do 45 °C, 50 °C va 55 °C thi hoat tinh phan giai cia chung vi khuan giam
(Hinh 4a). D4i vé6i anh huong cua pH, két qua khao sat cho thdy ching vi khudn co hoat tinh
phan giai cellulose & pH dao dong 5,0 - 8,5, cu thé ching vi khuan thé hién hoat tinh phan giai
cellulose cao nhat & pH 6,5 - 7,5 v6i dudng kinh vong halo 14 9 mm, trong khi & pH 4,0 va pH
8,0 thi chung vi khuén c6 hoat tinh phéan giai cellulose thip nhét. Ngoai ra, chung vi khuin khong
thé hién hoat tinh phan giai cellulose & pH 4,0; 4,5; 5,0 va 9,0 (Hinh 4b).
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3.5. Pinh danh vi khudn phén gidi cellulose sir dung trinh tir gen 16S rRNA

Két qua dién di cho thiy 4 chung dai dién (cac chung c6 hoat tinh phan giai cellulose manh
nhét chon tir mau dét trong Thanh long) déu khuéch dai duoc gen 16S rRNA bang phan ung PCR
Vvé6i kich thuée san pham PCR 1a 1.500 bp (Hinh 5). Két qua giai trinh tu gen 16S rRNA cua
chang TL6 (chung nay dwoc chon do ¢ kha ning phéan giai canh Thanh long manh nhat trén 2
mdi truong LB va NB) ¢é chiéu dai 1a 939 nucleotide, tuong dong 98,82% vai vi khuan Bacillus
sp. (MG596920.1) va B. cereus chung 20UPMNR (KJ729602.1), tuong déng 98,31% voi B.
sanguinis chung N9B3 (PP572945.1), 99,03% vai B. thuringiensis ching a46 (KX057525.1),
98,61% vai B. subtilis chung HY-4 (MZ895386.1) va B. paramycoides ching ZL1 (OR394242.1)
trén GenBank (Hinh 5). Cay pha hé cho thay ching TL6 thudc ciing nhém véi cac loai vi khuan
Bacillus (Hinh 6). Nhu vay, qua cdy pha hé, giai trinh tu gen va két hop véi cac diac diém sinh 1y,
sinh héa da khing dinh chung vi khuan TL6 phan 1ap thudc giéng Bacillus.

Max Total Query E Per. Acc

Description Sclentific Name Score Score Cover value Ident Len = Accession
v | - - - -

Bacillus sp. (in: Bacteria) strain JSBT 165 ribosomal RNA gene, partial sequence Bacillus sp. (in- firmicutes) 1670 1670 99% 0.0  98.62% 1049 MGE965171
Bacillus sp. (in: Bacteria) strain JSB10 16S ribosomal RNA gene. partial sequence Bacillus sp. (in- firmicutes 1668 1668 99% 0.0 98.82% 1057 MG596520 1
Bacillus sp. (in: Bacteria) strain MNBL 10 165 ribosomal RNA gene, partial sequence Bacillus sp. (in- firmicutes) 1664 1664 93% 0.0 98.82% 1456 MK490781.1
Bacillus sp. (in: Bacteria) strain LMREG® 165 ribosomal RNA gene. partial sequence Bacillus sp. (in- firmicutes) 1664 1664 93% 0.0  98.82% 1402 MK571700.1
Bacillus cereus strain YIM38-YJ5_10-40 16S ribosomal RNA gene, partial sequence Bacillus cereus 1664 1664 99% 0.0 98.52% 1059 MZ674049.1
Bacillus cereus strain 20UPMNR 16S ribosomal RNA gene, partial sequence Bacillus cereus 1664 1664 98% 0.0 98.82% 1499 KJ7296021
Bacillus sp. (in: Bacteria) strain MNBL 14 16 ribosomal RNA gene. partial sequence Bacillus sp. (in: firmicutes) 1664 1664 93% 0.0 98.82% 1457 MK490785.1
Bacillus sp. (in: Bacteria) strain MNBR 29 16S ribosomal RNA gene. partial sequence Bacillus sp. (in: firmicutes) 1664 1664 93% 0.0  98.32% 1461 MK430030.1
Bacillus cereus strain SKV-VPMM-3 16S ribosomal RNA gene, partial sequence Bacillus cereus 1661 1661 99% 0.0 98.62% 1215 MZ771291.1
Bacillus cereus strain CGNE-67 16S ribosomal RNA gene. partial sequence Bacillus cereus 1661 1661 99% 0.0 98.31% 1267 OLE9TTS7.1

Hinh 5. Két qud so sdnh trinh tw ching TL6 Véi trinh tw cua vi khudn Bacillus trén GenBank

1.500 bp

55 Ching TL6

911" MG596920.1 Bacillus sp.
60 2 ; A

1.000 bp PP572945.1 Bacillus sanguinis strain N9B3

621" K1729602.1 Bacillus cereus strain 20UPMNR

KX057525.1 Bacillus thuringiensis strain a46

MZ895386.1 Bacillus subtilis strain HY -4

500 bp

561 0R394242.1 Bacillus paramycoides strain ZL1

AJ458420.1 Clostridium butyricum strain VPI3266

0.01
(@) (b)
Hinh 6. a) Két qua khuéch dai gen 165 rRNA cua vi khuan phan giai cellulose bang ky thugt PCR (M:
thang chuan; Gieng 1-5: thir tw cdc chung vi khuan TL6, TL10, TL12 va TL15; Giéng 5: doi Chimg dm,
b) Cay pha hé the hién moi quan hé di truyén giia cdc ching vi khudn phdn giai cellulose

4. Két luan

Nghién ctu da phéan lap dugc 10/16 chung vi khuan c6 kha ning phan giai cellulose, trong d6
chang TL6 thé hién hoat tinh phan giai manh nhét. Cac chung vi khuan TL6, TL10, TL12 va
TL15 déu c6 kha ning phan giai canh Thanh long trén méi truong NB va LB sau 15 ngay véi
hiéu suat hiéu qua phan giai lan lugt 1a 15-43% va 19-38%. Nghién ctru cho thay gia tri pH va
nhiét do thich hop cho chung vi khuan TL6 thé hién hoat tinh phan giai cellulose manh nhét 1an
luot 14 6,5 - 7,5 va 35 — 40 °C. Dua vao céac dic diém hinh thai, sinh hoa va phan tich pha hé dua
trén trinh ty gen 16S RRNA di xac dinh ching TL6 thugc giong Bacillus sp. Nghién ciru cho
thay tlem ning &ng dung cua vi khuan phan 1ap dugc dé phan hay canh Thanh long thai bo. Tuy
nhién, cin danh gia thém anh huong cua nguon carbon cling nhu ngudn nito 1én hoat tinh phan
giai cellulose cua cac chung vi khuan trong nghién ciu.
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