VIEN KHOA HOC NONG NGHIEP VIET NAM

PHAN LAP, TUYEN CHON VA BINH DANH VI KHUAN PHAN GIAI
XENLULO T’ CANH THANH LONG

Nguyén Thi Ngoc Tric
Vién Cdy dn qua mién Nam

TOM TAT
Nghién ctru véi tiéu dé “Phan 1ap, tuyén chon va dinh danh vi khuan phan gii xenlulo tir canh
thanh long” duwoc thue hién véi muc dich phan lap va chon loc ra nhivng dong vi khuén tiém nang co6
kha n&ng phan gidi xenlulo. Cé 85 dong vi khuan pha giai xenlulo dwoc phan lap tir 5 tinh cla Déng
béng séng Ctu Long. Trong d6, dong BL18 c6 kha néng phan hiy CMC cao nhéat. C6 11 dong c6 kha
n&ng phan hady gidy loc “Whatman No.1”. Dong VL33 da thé hién kha nang phan hiy canh thanh long
cao nhét (62,57%). H& enzyme cla VL33 bao gdm 3 enzyme khac nhau, dé la endoglucanase,
exoglucanase va B-glucosidase. Trong d6, endoglucanase thé hién kha n&ng phan hdly CMC cao nhét

& ngay thtr 4 sau khi U, exoglucanase thé hién kha ndng phan hay xenlulo cao nhat vao ngay thir 6
sau khi 0 va B-glucosidase thé hién kha ndng phan hiy vao ngay th& 8 sau khi 0. Nghién ctru cac dic

diém hinh thai, sinh héa ciing nhw sinh hoc phan tr, két luan dong VL33 c¢é tén 1a Bacillus subtilis.

Ter khéa: Bacillus subtilis, cellulase, cellulose, degrading, pitaya.

I. PAT VAN PE

Thanh long 1a mét trong nhiing loai cay
in qua quan trong nhit cua Viét Nam. Theo
Nguyén Trinh Nhat Hang va ctv (2014) dién
tich tréng thanh long ca nude hién dat 28700 ha
voi tong san lugng thu duoc 640 ngan tAn va
dem vé& ngudn ngoai ¢ tir xuat khau 1én dén 78,9
triéu USD. Thanh long da va dang dem lai thu
nhdp cao cho ngudi néng dan & Binh Thuan,
Long An, Tién Giang va nhiéu tinh thanh khéc.
Tuy nhién, cho dén nay, canh thanh long thai bo
v6i thanh phan chinh 1a xenlulo van con 14 van
dé nan giai cho ba con nong dan boi né la
nguyén nhan giy 6 nhiém vuon ciing nhu lay
lan mam bénh tir nhimg canh hu thdi. Mat khac,
day la mot ngudn hiru co v cing ¢6 loi cho cay
trong néu dugc st dung dung cach. Viée sir
dung vi khuan phan giai xenlulo di va dang
dugc cac nha khoa hoc trén thé gidi va Viét
Nam nghién ctru. O An DP9, B.C. Behera va ctv
(2014) da phan 1ap vi khuan phan giai xenlulo tir
dit rimg Pudc va xac dinh d6 1a cac loai
Micrococcus spp., Bacillus spp., Pseudomonas
spp., 0 Trung Qubc, Yan Ling Liang va ctv
(2011) ciing da phén 1ap dwoc 22 dong vi khuan
phéan hiy xenlulo. O Viét Nam, Ha Thanh Toan
va ctv (2011), Vo Van Phudc Qué va Cao Ngoc
Digp (2011), Lé Pham Tuong Anh (2012) cling
d3 nghién ctru vi khuan phan glal xenlulo nhlmg
chwa c6 nghién ctru nao vé vi khuan phan giai
xenlulo tir canh thanh long. Do d9, viéc nghién
clru va phan 14p céc loai vi khuan phén hity canh
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thanh long thai bo thanh phan bén hiu co vi
sinh 14 v6 cung cdp thiét cho nganh trong thanh
long hi¢n nay.

II. VAT LIEU VA PHUONG PHAP
2.1. Vit li¢u:

Pé tai duoc thyc hién tai phong thi nghiém
Vi sinh, Vién cdy An qua Mién Nam. Thoi gian
thuc hién tir thang 7 nam 2014 dén thang 7 nam
2015. Mau vat: Vi khuan dwoc phan lap tir canh
thanh long. Canh thanh long dugc thu tir 5 tinh
Poéng bang song Ciru Long: Tién Giang, Long
An, Bén Tre, Bac Liéu, Vinh Long.

2.2. Phwong phap: Phan lap vi khuén c¢6é kha
nang phan giai xenlulo: theo Cao Ngoc Diép,
2011

DPanh gia kha nang phan giai bt canh
thanh long ciia cac dong vi khuan:

Bot canh thanh long dugc chuan bi sén
bang cach xay canh thanh long kho bang méy xay
sinh t6. Chuan bi 33 binh tam giac méi truong
khoang (100ml/binh tam giac 300ml), tién hanh
can 1g bot canh thanh long cho vao mbi binh tam
giac va dem hap khir tring. Tién hanh chung vi
khuan vao binh tam giac va dat vao may lic (150
vong/phiit/37°C/10 ngay). Cac dong vi khuin
chung dugc nudi trong moi truong CMC trong 3
ngay sau d6 chiing vai thé tich 1%. Chi tiéu theo
ddi: Phan tram trong luong bot canh thanh long
hao hut dugc do bang cach lay san pham sau 10
ngdy u sdy kho ¢ 105 °C va tinh phan tram khoi
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luong hao hut bang cong thirc:

% khbi luong hao hut = (khéi luong ban
dau - khéi lwong lac sau)/khdi luong ban dau x
100

Panh gia kha nang phan gidi canh
thanh long khd ciia cic dong vi khuén:

Canh thanh long duoc chat thanh doan
ngan khoang 3 -5 cm sau d6 sdy kho & 105°C,
can trong lugng va cho vao binh tam giac da
chudn bi sin moi truong khoang. Tién hanh
khir trung cac binh tam giac trén va ching vi
khuan vao ting nghiém thirc véi ti 16 1%. Dit
cac binh tam gidc dd chung vi khudn vao may
lic véi tbe do 150 vong/phut/30°C/10 ngay.
Chi tiéu theo ddi: Phan trdim trong lugng canh
thanh long hao hut dugc do bang cach say san
pham sau khi 0 & 105°C. Phan tram khdi lugng
hao huyt dugc tinh theo cong thurc:

% khéi luong hao huyt = (khdi lurong ban
dau — khdi luong luc sau)/khdi lugng ban dau x
100

Panh gia kha nang phan gidi canh
thanh long twoi ciia cic dong vi khuén:

Canh thanh long sau khi tia bd, duogc
chéat khuc ngén tr 3 — 5 cm. Canh sau khi duoc
chat thanh cac doan ngén s€ dugc can trong
lugng. Sau d6 duoc cho vao binh 10 lit va tién
hanh phun dich ting sinh ctia mdi chung vi
khuan thi nghiém da dugc chuan bi trude 3
ngay lén canh thanh long. Binh thi nghiém
dugc day khong kin dam bao cho khong khi
dugc luu thong ra vao binh. Sau 10 ngay u tién
hanh 1y chi tiéu khdi luong hao hut. Chi tiéu
theo ddi: Phan tram khdi luong canh thanh
long hao hut duoc do bang cach siy san pham
sau phan giai & 105°C. Phan tram khéi luong
hao hut dugc tinh theo cong thirc:% khéi lugng
hao hut = (khdi luong ban dau — khéi luong lac
sau)/khdi lwong ban dau x 100

Khao kha ning tong hop
endoglucanse, exoglucanase va B-
glucosidases ciia cac dong vi khuin phan
gidi xenlulo.

sat

Tién hanh khao sat & cac thoi diém 2, 4,
6, 8, 10 ngay sau khi ching. Khao sat hoat tinh
hé enzyme cellulase gom: endoglucanases,
exoglucanases va PB-glucosidases (theo Yung-
Chung Lo et al. (2009)

Pinh danh vi sinh vit tuyén chon duoc
thuc hién tai cong ty Nam Khoa, TP HO Chi
Minh v6i qui trinh nhu sau:

Ly trich ADN cua cac dong vi khuan c6
kha niang phan giai manh co chét canh thanh
long. Tién hanh trén cac dong vi khuan c6 kha
nang phén giai co chat canh thanh long. Nuoi
vi khudn trong ong nghi¢m da chuén bi sin méi
truong LB long va u 24 h ¢ nhiét do 30 °C.
Chuyén dung dich nudéi vi khuin sang
eppendorf 2 ml va ly tdm 13.000 vong/phut
trong 5 phut dé thu sinh khi vi khuan. Loai bo
hét dung dich méi trudng nudi vi khudn trong
eppendorf, thém 250 pl dung dich TE (pH 8)
va 1am tan sinh khdi vi khuan. Sau d6 thém 50
ul dung dich SDS 10% dé loai bo protein vi
khuan. Bo sung thém 5 pl protein K (10
mg/ml) va u tiép & 65 °C trong 20 phit (cir mdi
5 phut dao ngugc eppendorf mot 1an) dé loai
ARN ra khoi ADN. Thém 400 ul CTAB
10%/NaCl 0,7 M va u tiép & 65°C trog 20 phut.
Cho tiép 600 ul chloroform — isoamyl alcohol
vao eppendorf va lic déu. Sau d6 ly tim 12.000
vong/phut trong 10 phut. Chuyén phan dich
trong bén trén vao eppendorf mdi, thén 1 ml
isopropanol vao eppendorf va lic déu, u & -
20°C it nhét 30 phit. Ly tam 13000 vong/phut
trong 10 phut, rét nhe dé loai bo phan nudc bén
trén, ADN tua & day eppendorf. Rtta ADN véi
1 ml con 70%, ly tim 12.000 vong/phut trong 5
phut. Ly tam chan khong ¢ 45 °C trong 15 phut
dé loai hét con con lai trong eppendorf. Hoa
tan ADN v6i 30 ul nude cat hai 1an vo tring,
trir lanh & 4°C néu chua st dung.Sau khi ADN
duoc tinh sach tién hanh thuc hién phan ung
PCR bang may PCR. Khuéch dai ADN bing
ky thuat PCR Perkin Elmer PE 9700 (My) véi
cap mdi  cd trinh ty nhu sau. 27f 5°—
AGAGTTTGATCCTGGCTC-3; 1492r

5’-GCTACCTTGTTACGACTT. S6
lidu trong dé tai dugc xir Iy bang phan mém
Statgraphics XV.

III. KET QUA VA THAO LUAN

3.1. Két qua phan lap, tuyén chon vi khuén
phan giii xenlulo

3.1.1. Két qua phan ldp vi khudn phén gidi
xenlulo trén méoi truwong chira CMC

Tam muoi ldm dong vi khuén co kha
ndng phan gidi CMC da dugc phan lap tr 15
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mau céqh thanh long hoai muyc tor 5 tinh: Bac
Liéu, Bén Tre, Long An, Tién Giang va Vinh

Long. Sb lwong cac dong vi khuan phan lap &
moi tinh dugc trinh bay trong Bang 1.

Bang 1: S6 lwong dong vi khudn thu dwoc & céc dia diém thu mau

Stt Pia diém thu miu S6 dong vi khuin
1 Tinh Bac Liéu 16

2 Tinh Bén Tre 12

3 Tinh Long An 25

4 Tinh Tién Giang 6

5 Tinh Vinh Long 26

Tong sb 85

. Két qua Bang 1 cho thdy sb lwong dong vi
khuan phén 1ap dugc ¢ tinh Vinh Long chiém ti
1é nhiéu nhét 30,6%, ké dén 1a Long An chiém
29,4%, Bac Liéu chiém 18,8%, Bén Tre, 14,1%
va thip nhat 14 tinh Tién Giang chi chiém 7,1%.
Tir két qua trén cho thay, ca hai tinh Long An va
Tién Giang déu co dién tich trong thanh long 16n
nhung lai cho ti 1& s6 dong vi khuan phéan lap
gitta hai tinh nay 1én dén 1:4,2 nguyén nhan dan
dén tinh trang nay ciing c6 thé do diéu kién thoi
tiét thu mau khac nhau gitra cac diém thu mau va
diéu kién moéi truong giita cac tinh. Trong
nghién ctru cia Vo Vian Phudc Qué va Cao
Ngoc Diép (2011) tir 15 mau dét thudc céc tinh
Pong bang Song Ctru long dd phéan lap duoc 59
dong vi khudn c6 kha ning phan giai xenlulo,
nhung chi ¢6 33 dong vi khuan hiéu khi (chiém
55,9% s6 dong phén lap), két qua thip hon so
v6i dé tai nay, véi tt ca cac dong vi khuan phan
1ap dugc déu 1a vi khuan hiéu khi (d8 tai khong
thuc hién phan 1ap cac dong ky khi).

Két qua vé hinh dang té bao, cac dong vi
khuén dugc chia 3 dang chinh. Trong d6 c6 28
dong vi khuan hinh ciu chiém 32,9% (dong vi
khuan c6 kich thudc <0,5 pm chiém 64,3%,
32,1% dong vi khuan c6 kich thudc trung binh
tir 0,5-1 pm, dong vi khuan cé kich thudc >1
um chiém 3,6%), 27 dong vi khuan cé té bao
hinh que ngén chiém 31,8% (dong vi khuan c6
chiéu dai <0,5 pm chiém 11,1%, 88,9% dong vi
khuén c6 kich thudc 0,5-0,7 pm) va 30 dong vi
khuén hinh que chiém 35,3% (dong vi khudn c6
chiéu dai t& bao tir 0,7-1 um chiém ti 1& 67,7%
va dong vi khuan c6 chiéu dai t& bao =1 pum
chiém 33,3%). Khi chia cac dong vi khuén theo
hinh dang, nhan théy cO sy tuong df”mg vé sb
lwong cac dong vi khuan gitta cic nhom véi
nhau. Theo két qua phan lap cia V5 Van Phudc
Qu¢ va Cao Ngoc bi¢p (2011) thi tit ca cac
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dong phén 1ap dugc déu ¢ hinh que tir két qua
trén cho thay sy da dang vé hinh dang cta cac
dong vi sinh vat phan giai xenlulo.

Dua theo dic diém vach té tao thi da sb
cac dong vi khuén thu dugce déu 13 Gram duong
(97,6%), trir hai dong BTG6 va VL5 1a vi khuan
Gram am (2,4%) két qua trén cho thay ti 1& vi
khuan phan giai xenlulo c6 vach t& bao thudc
dang Gram am chiém ti 1¢ thip hon so v&i dang
Gram duong. Két qua tuong ty ciing duoc ghi
nhadn trong cac nghién ciu cua Yung-Chung
Loa et al. (2009) khi phan lap dugc 9 dong vi
khuan c6 kha ning phan giai xenlulo trong do
¢6 7 dong vi khudn c6 t& bao thudc Gram
dwong, 2 dong vi khuin thudéc Gram am va
trong nghién ctru cia B.C. Behera et al. (2014)
cho s6 luong dong vi khuan Gram am 1a 7/15
tong s6 dong phan lap dugc. Tuong tu, két qua
thir catalase cho thiy da sd cac dong phan lap
dugc déu cho két qua dwong tinh (96,5%), trir
LA23, LA36 va VL34 cho két qua 4m tinh
(3,5%). Khi khao sat kha ning di dong thi tat ca
cac dong phan lap dwoc déu c6 kha ning di
dong trong khi trong nghién cou cua
B.C.Behera et al. (2014) thi chi c6 53,3% dong
phan 1p dugc 1a c6 kha nang di dong. Diéu nay
cho thdy cac dong vi khuan _phén lap duoc trén
dat vuon nén kha ning Xuat hién nguon nude
chay dé chiing phat tan 1a rat thap vi thé hau hét
ching déu c6 kha niang di dong dé c6 thé di
chuyén dén noi co co chat. Trong khi nghién
ctru cua B.C. Behera et al. (2014) dugc thuc
hién trén dat rung ngdp man, noi thuong xuyén
¢6 thuy tridu 1én xubng vi thé day la diéu kién
thuén loi cho cac dong vi khuén khéng c6 kha
ning di dong di chuyén dén noi ¢6 co chat nho
vao dong chay cua thuy tridu. Két qua quan sat
mo ta hinh dang kich thudc khuan lac cua cac
dong vi khuan phan 1ap duoc rat da dang cu thé
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v& hinh dang khuan lac thi dugc chia 1am 3 dang
1a tron (56,4%), dang khong déu (42,4%) va
dang cudn xoan chi xuat hién trén mot dong
chiém ti 18 1,2%. V& dang bia ciing dugc chia
lam 3 dang (nguyén, phan thuy va dang gon
song), d6 no6i va mau sac cting dugc chia thanh
nhiéu dang vi du mau sic thi c6 4 loai va do ndi
dugc chia 1am 3 loai trong d6 cac dong co6 kha
nang moc khuén lac vao méi truong cho hoat
tinh phan giai rat manh.

3.1.2. Két qua dinh gid khd ndng phan giai
CMC ciia cdc dong vi khudn

C6 85 dong vi khuan dugc phan lap tir 15
mAu canh thanh long thdi (chiém 81% tong s6
dong phan lap dugc) c6 kha nang phan giai
CMC thong qua vong phén g1a1 (vong halo)
xung quanh khuén lac trén méi truong co chit

CMC khi nhuom véi Lugol. Vong halo dugc do
sau khi cdy vi khuan ¢ diéu kién hiéu khi ¢ 37°C
trong 48 h cdy mot s6 dong c6 kha nang phan
giai manh thé hién & duong kinh phan giai 1én
dén 3,4 cm cho hoat tinh phan giai tir 5,66 dén
85,29%, diéu d6 chimg to rang co nhiéu dong
phan 1ap dugc c6 kha nang phan giai CMC va
thé hién kha nang sinh cellulase manh (Bang 2).
Kha nang sinh cellulase dugc thé hién rd nhat
qua két qua khao sat dong BL18 cho phan trim
phan giai CMC lén dén 85,16%. Két qua khao
sat tuong tu cua Behera ef al. (2014), Hatami et
al. (2008) chi cho két qua cao nhat 1a 52,4%
thap hon nhiéu so véi cac dong duoc phan lap tir
dé tai. Tuy nhién, két qua nay thap hon két qua
khao sat cia Gupta et al. (2012) cho % phan giai
CMC Ién dén 90%.

Bdng 2: Khd nang phdn gidi CMC ciia céc dong vi khudn phan ldp dwoc tir canh thanh long

hoai muc
Stt Dongvi Ty I¢ hao hut Stt Dongvi  Hoat tinh Stt Dongvi  Hoat tinh
khuan  khoi lugng (%) khuan phan gidi (%) khuan phén gidi (%)

1 BLIS 85,16 29 LA34 83,71 57 TGY 72,22
2 BL24 80,29 30 LA32 81,95 58 TG38A  7L,10
3 BL20 73,87 31 LA41 81,27 59 TGI15 16,67
4 BL22 70,87 32 LA36 77,97 60 VL27 82,58
5 BL40 65,71 33 LA23 71,75 61 VL33 80,77
6 BLIS 55,85 34 LA26 71,10 62 VL37 78,54
7 BL31 59,37 35 LA25 58,15 63 VLI 78,26
8 BLI16 48,68 36 LA6 53,27 64 VL24 77,97
9 BLG3 44,44 37 LA27 31,51 65 VLI1 66,67
10 BL42 35,06 38 LAI3 28,57 66 VL34 66,67
11 BLI12 16,67 39 LAI2 20,63 67 VLI16 57,26
12 BLGI1 16,67 40 LAl14 20,63 68 VL21 54,55
13 BL3 12,28 41 LA37 20,63 69 VL2 48,45
14 BL10 12,28 42 LAl 16,67 70 VLS 48,45
15 BLG2 12,28 43 LA3 16,67 71 VL26 35,06
16 BL19 5,66 44 LA38 16,67 72 VL29 31,51
17 BT27 75,85 45 LA4 12,28 73 VL19 25,37
18 BTG8 70,06 46 LA35 12,28 74 VL3 16,67
19 BTG2 63,50 47 LA39 12,28 75 VL4 16,67
20 BTG6 63,50 48 LA2 5,66 76 VLI13 16,67
21 BTG5S 60,63 49 LAll 5,66 77 VLI18 16,67
22 BTG3 57,26 50 LAL17 5,66 78 VL20 16,67
23 BT7 55,75 51 LA24 5,66 79 VL39 16,67
24 BT9 55,75 52 LA40 5,66 80 VLS 12,28
25 BT16 50,00 53 LAGI 5,66 81 VLI14 12,28
26 BTI16 50,00 54 TG2B 82,94 82 VL3I 12,28
27 BT19 20,63 55 TGI2A 82,94 83 VL36 12,28
28 BTG5S 16,67 56 TGIA 77,97 84 VLI2 5,66

85 VL35 5,66
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Két qua trong Bang 2 cho thiy co dén
54,2% s6 dong vi khuan cho hoat tinh phan
giai <50%, 12,9% co6 kha nang phan giai tur
50% dén dudi 60% va co 32,9% sb dong vi
khuan c6 kha niang phan giai >60%. Két qua
cho thdy trung binh sé dong vi khuan c6 kha
nang phéan giai CMC >60% ctia dé tai thap hon
nghién ctru ctia VO Van Phudéc Qué va Cao
Ngoc Diép (2011) khi c6 dén 63,6% s6 dong vi
khuan c6 kha ning phan giai CMC >60%. Cac
dong vi khuan BL18, BL20, BL22, BL24,
BL40, BTG2, BTG5S, BTG6, BTGS, BT27,
LA23, LA26, LA32, LA34, LA36, LAA4l,
TG1A, TG2B, TGY, TG12A, TG38A, VLI,
VL11, VL24, VL27, VL33, VL34 va VL37
cho % phan giai tr 60,63-85,16% duogc chon
dé thyc hién cac khao sat kha nang phan giai
co chét bot thanh long trén méi truong thach.

3.1.3. Két qua ddnh gid kha ning phin gidi
gidy loc Whatman No.l ciia cdic dong vi
khuéin c6 khd ndng phan gidi co chit bt
canh thanh long trén mai truwong thach

Két qua khao sat sau 7 ngay U, cho thdy
gidy loc trong cic nghiém thirc co ching vi
khuan bi nhin ra va ling xudng trong khi
nghiém thtrc ddi ching khong ching vi khuan
gidy loc chi bao mon nhe xung quanh phan ria
gidy do tac dong co hoc ciia may lic. Sau khi
danh gia khéi lugng hao hut ¢6 11/16 dong vi
khuan c6 kha nang phan giai gidy loc. Cac dong
¢6 kha ning phan giai manh co chit CMC nhung
khong co kha ning phan giai gidy loc, chimg to té
bao chi c6 kha nang tao ra enzyme endoglucanase
va enzyme nay chua du dé phan giai hé xenlulo
ma can mot hé enzyme cellulase va 10 dong vi
khuan (BL18, BTG2, BTGS, LA32, LA34, LA41,
VLI, VL24, VL33 va LA26) c6 kha nang dap ing
duoc yéu cau trén khi cho kha nang phan giai gidy
loc tir 54,6 - 62,5% cao hon két qua do V& Vin
Phudc Qué va Cao Ngoc bi¢p (2011) khi khao sat
kha nang phén giai gidy photocopy cho két qua
cao nhit 13 61,33%, Wen-Jing Lu et al. (2005) cho
két qua cao nhét dat 26,3%, Bichet-Hebe et al.
(1999) bao cao rang ti 1& phan giai gidy dat cao
nhat 60% sau 10 ngdy u véi hon hop vi khuédn
phan giai xenlulo. Tuy nhién, két qua cta dé tai
van con thdp hon so véi nghién ciru clia Pratima
Gupta ef al. (2011) khi cho két qua phan giai gidy
lén dén 65,7%. Két qua cho thiy khong c6 khac
biét y nghia giita cac nghiém thirc c6 bd xung cac
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dong vi khuan néu trén nhung khac biét c6 y nghia
so voi cac nghiém thuc con lai. Muoi dong vi
khuan BLI8, BTG2, BTGS, LA32, LA34,
LA41, VL1, VL24, VL33 va LA26 dugc st
dung dé tién hanh thi nghiém tiép theo khao sat
kha ndng phan giai bot canh thanh long.

3.2. Két qua danh gia kha ning phan giai
canh thanh long cua vi sinh vt

3.2.1. Két qud danh gia kha nang phdn gidgi
canh thanh long ciia vi sinh vdt trén moi
truong thach

Hai muoi tim dong vi khuan di qua khao
sat kha nang phan giai CMC dugc tién hanh
khao sat kha ning phan giai co chit bot canh
thanh long trén moi truong thach. Phuong phap
khao sat duoc tién hanh twong ty nhu phuong
phap khao sat kha ning phan giai co chat
CMC. Tuy nhién, moéi truong thuc hién khao
sat duge thay CMC bang bot canh thanh long.
Sau khi cac dong vi khuan duoc cdy 1én moi
truong co chat thanh long dem 0 sau 48 h va
tién hanh nhuém véi Lugol. Két qua khao sat
dugc ghi nhén trong Bang 2 cho thiy mot sd
dong vi khuan co6 kha nang phén giai tot trén co
chit CMC nhung trén moi trudng co chat bot
canh thanh long lai cho két qua d6i 1ap véi két
qua khao sat & phan trude. Cac dong vi khuan:
BL24, BT27, LA36, TGI2A, TGY, VL27,
VL37, TG1A, TG2B trén méi trudng co chit
CMC cho phan trim phén giai cao nhung trén
co chit bot canh thanh long lai cho kha ning
phan giai giam. Trong khi cac dong vi khuin
BL18, BL20, BL22, BL40, BTG2, BTGS,
BTG6, BTG8, LA23, LA26, LA32, LA34,
LA41, TG38A, VLI, VLI11, VL24, VL33,
VL34 c6 phan trim phéan giai thip hon trén
moi truong CMC nhung lai cho % phan giai
trén co chat bot canh thanh long cao hon. Piéu
nay co thé giai thich rang c6 thé mot s6 dong vi
khuén co thé chi co kha nang sinh mot loai
enzyme nhét dinh, nén khi trén méi truong
CMC cho hoat tinh manh nhung khi dugc nubi
ciy trén moi truong co chat bot canh thanh
long nén cac dong nay chi c6 kha nang phan
giai mot phan trong khi mot sd dong khac co
thé c6 mot phirc hé enzyme c6 kha ning phan
giai nhiéu co chit c¢6 trong thanh phan bot canh
thanh long nén cho kha nang phan giai cao
hon. Pién hinh 13 dong vi khuan BTGS ting
13,44%, cac dong vi khuédn BL18, VL24, VL33
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co ti 1€ tang trén 5%, trong khi dong TGIA

giam dén 16,43%, dong VL27 giam 12,57%
18
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2
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Tilg ph;‘m frim sau khi khio sat
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-18

cac dong khac co sy ting giam khong déng ké.

Hinh 1. Biéu do s chénh léch phan tram phdn gidi sau khi khdo sat kha nang phan gidi co chat bét
canh thanh long so voi co chat CMC

Bang 3: Khd néing phan gidi co chat bot canh thanh long ciia cde dong vi khudn

Stt Tén Ty Ié hao hut khdi lwong (%) Stt Tén Ty 1& hao hut khoi lwong (%)
1 BLI8 87,07 15 LA36 77,61
2 BL20 81,01 16 LA41 84,85
3 BL22 74,38 17 TGI2A 81,93
4 BL24 67,38 18 TGlA 61,54
5 BL40 66,67 19 TG2B 66,67
6 BT27 67,38 20 TG38A 71,35
7  BTG2 81,17 21 TGY9 66,67
8 BTG5 73,60 22 VL1 84,70
9  BTG6 69,70 23 VL1l 73,22
10 BTGS 83,50 24 VL24 85,15
11 LA23 79,17 25 VL27 70,01
12 LA26 80,75 26 VL33 85,29
13 LA32 84,38 27 VL34 79,17
14 LA34 86,37 28 VL37 78,04

Béang 3 cho thiy c6 dén 57,1% s6 dong
vi khuédn cho kha ning phén giai 16n hon 75%,
42,9% sb dong vi khuan cho % phan giai thap
hon 75% trong d6 c6 dén 6 dong vi khuéan cho
két qua giam trong khao sat nay la dong: BL24,
BT27, TG1A, TG2B, TGY9 va VL27, ba dong
vi khuan cho % phan giai giam 1a VL37, LA36
va TG12A nhung van duy tri kha ning phan
gidi trén 75% mic du da giam hon so véi két

62,55
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Hinh 2. Biéu do kha nang phan gidi gidy loc

Whatman No.1 (%) sau 7 ngay u voi cac dong
khuan

Vi

qua khao sat trén co chat CMC. Cac dong
BL18, BL20, BTG2, BTGS8, LA23, LA26,
LA32, LA34, LA36, LA41, TGI2A, VLI,
VL24, VL33, VL34 va VL37 cho kha nang
phén giai bdt canh thanh long trén mdi trudong
thach >75% duoc chon dé thuc hién khao sat
kha niang phan giai gidy loc Whatman No 1.
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Hinh 3. Biéu do ti 1¢ khoi lwong hao hut bot
canh thanh long sau 10 ngay u
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3.2.2. Két qua ddnh gid khd néing phén gidi
bot canh thanh long trén moi truwong long

Tir két qua tinh khdi lugng hao hyt nhan
thiy dong VL24, VL33, LA34 va BL18 cho %
hao hut tir 53,03% dén 58,20% khac biét co y
nghia thong ké véi do tin cay 95% so véi cac
nghiém thirc con lai. Két qua nay tuong dbi cao
hon so v6i két qua khao sat hidu qua cua vi
khuén phan giai xenlulo sau 20 ngay 0 trong xir
1y rac hiru co cua Ha Thanh Toan va ctv (2008)
v6i phan traim hao hut trong luong 1a 42,18%.
Két qua nay ciing cao hon so voi két qua
nghién ciru cua Lé Pham Thi Tuong Anh va
ctv (2012) khi khao sat kha nang thuy phan ba
mia cua hai dong vi khuan Stenotrophomonas
maltophilia va Chryseobacterium sp cho phan
tram phan giai 1an luot 13 48,8% va 57,4%. Tuy
nhién, theo nghién cuu trén tac gid chi thuc

TO

54 63

% phéin gidi
3

hién u ba mia trong 4 ngay.

3.2.3. Danh gia khd ndng phdn gidai canh
thanh long kho

Bon dong vi khuan BL18, LA34, VL24
va VL33 duogc chon tir thi nghi€ém 2 dugc st
dung dé thuc hién thi nghiém nay. Cac dong vi
khuan duoc ting sinh, chuan bi méi truong
khoang c6 bd sung cac doan canh thanh long
dd duogc sy kho va cho vao méi trudng. Sau
d6, dem hap khir trung va tién hanh chung cac
dong vi khudn di dugc ting sinh theo ty 18 1%
sau khi cdc binh tang sinh da ngudi, cac binh
duoc chung vi khuén duoc dit vao may l3c véi
thong s6 150 vong/phit/10 ngay/37°C. Sau d6
duogc 1dy ra loc bo phan dich bang gidy loc, sdy
san pham loc & 150°C, can khdi luong va tinh
khdi lugng hao hut.

57,94 57,24

VL24 VL33 BL1&

NWghiém thirc

Hinh 4: Qud trinh loc san pham sau 10 ngay 1 canh thanh long khé véi dong vi khudn VL33

Két qua théng ké (Hinh 5) cho thdy cac
dong vi khuan c6 kha nang phan giai canh thanh
long tir 54,6% - 61,3% khac biét co y nghia voi
do tin cay 95% so voi nghiém thirc ddi chimg
khong ching vi khuan, tuy nhién cic nghiém
thirc ching 4 dong vi khuan BL18, LA34, VL24
va VL33 cho két qua khong co khac biét ¥ nghia.
Céc dong vi khuan nay duoc ting sinh dé thuc
hién cho thi nghiém tiép theo nham danh gia kha
nang phan giai canh thanh long tuoi.

3.2.4. Két qua ddnh gid khd néing phin gidi
canh thanh long twoi ciia 4 dong vi khuin
BL18, LA34, VL24 va VL33

Két qua khao sat kha ning phan giai
canh thanh long tuoi ctia cac dong vi khuin
khac biét gitta cac nghiém thtrc. Két qua cho
thdy nghiém thic d6i chimg khong chung vi
khuan sau 10 ngay  thi canh thanh long tuong ddi

978

nguyén ven, chi bi phan giai mot phan it ¢ hai dau
vét cit mic du trong d6 van ton tai mot sb dong vi
khuan. Trong khi nghiém thirc ching dong vi
khuan VL33 cho thiy cac doan canh thanh long
hau hét diéu bi phan ra, chi con lai mot s6 thanh
phéan nhu 14 16p cutin va 16i canh thanh long, vi
khuan khong phan giai duoc.

Sau khi xir 1y s6 liéu nhan thiy cac nghiém
thirc ¢6 bd sung vi khudn khac biét c6 ¥ nghia so
voi nghiém thirc d6i chimg. Trong khi trong 4
nghi¢m thirc lai chia lam hai nhém: nhéom
nghiém thirc chung 3 dong vi khuan BLI1S,
LA34, VL24 cho két qua khong khac biét y
nghia v6i nhau, tuy nhién lai cho két qua khac
biét ¥ nghia so véi nghi¢m thirc ching dong vi
khuan VL33 khi c6 % khdi lugng hao hut 1én
dén 62,5742,35% (hinh 5).
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50,97k

62 577

54 070

BLI1E LAS4

~IL24 L33 B

Nghiém thirc

Hinh 5: Biéu do phdn tram phdn gidi canh thanh long.

Khi so sanh voi thi nghiém trude,
nghiém thac chung dong vi khuan VL33 cho
kha ning phan giai khong khac biét nhidu giita
hai thi nghi€ém. Tuy nhién, cac nghi¢m thuc co
chung vi khuin khac cho két qua thip hon so
v&i thi nghiém phén gidi canh thanh long kho.
Két qua nay c6 thé giai thich 1a do khi khao sat
kha nang phén giai canh thanh long khé cac
didu kién duoc kiém soat vo trung nén céac
dong vi khuan thi nghiém khong chiu sy tac
dong, canh tranh cua cac dong vi khuan khac
va diéu kién méi truong nubi cay duoc toi uu
bang cac khoang chat nén cho két qua cao.
Trong khi thi nghiém phan giai canh thanh
long twoi cac dong vi khuén dugc phun tryc
tiép vao canh thanh long twoi nén cac dong vi
khuén ton tai trén bé mat ctia canh thanh long
tac dong dén cac dong vi khuén thi nghiém nén
két qua phan giai thip hon, riéng dong vi
khuan VL33 lai cho két qua tot hon ching to
kha ning canh tranh ctia dong vi khuan nay so
v6i cac vi sinh vat khac tot hon. Pay ciing 1a
dic diém co loi cho cac nghién ciru sau nay khi
danh gia kha ning khang nim bénh ddm tring
trén thanh long. Riéng nghiém thic dbi ching
trong thi nghiém nay cho két qua cao hon thi
nghiém trude do trong thi nghiém nay canh
thanh long khong dugc thanh trung nén con
nhitng dong vi khuan c6 kha nang phan giai
xenlulo ton tai, tuy nhién kha ning phan giai
cua cac dong nay khong cao so voi cac dong vi
khuén str dung thi nghiém.

33. Khia ning tong hop enzyme
endoglucanase, enzyme exoglucanase, enzyme
p-glucosidase ciia dong vi khuin VL33

Dong vi khuan VL33 dugc khao st ¢6 cac
dac diém tuong dong vai cac dong vi khudn thude
chi Bacillus. Vi cac dic diém nay co thé dong
VL33 c6 kha nang sinh dugc mot phirc hé enzyme

cellulase twong tw nhu mot s béo cao vé kha ning
sinh enzyme cellulase ctia cac dong vi khuan
thugc chi Bacillus. Enzyme cellulase dem khao
sat duoc thu tir binh nudi cay sau mdi hai ngay.
Két qua danh gia khao sat hé enzyme cho thay
dong vi khuan VL33 c6 kha nang sinh 3 loai
enzyme chinh trong h¢ enzyme cellulase.

Thanh sai s6 thé hién sai s6 chuan giira ba
lan 13p lai ctia mdi nghiém thirc, cac chir cai thé
hién sy khac biét ¥ nghia. Dbi véi enzyme
endoglucanases (Hinh 6a) cho thiy dong vi khuan
VL33 cho hoat tinh enzyme gitta cac ngay khao
sat khac bi¢t c6 y nghia, hoat tinh cao nhat vao
ngay thir 4 véi két qua 1a 25,393+0,89 U/ml va
hoat tinh enzyme giam dan cho dén ngay thir
10 chi con 2,8140,79 U/ml. Két qua nay phu
hop véi nghién ctru ciia Vo Van Phudc Qué va
Cao Ngoc Diép (2011), khi khao sat hoat tinh
endoglucanase manh vao ngay thir 4 nuéi céy,
Arun et al. (2007) khao sat trén hai dong vi
khuan Bacillus subtilis CY5 va Bacillus circulans
TP3 ciing cho hoat tinh enzyme (cellulase noi
chung) cao nhit vao ngdy th 4 sau khi u
(Bacillus subtilis CYS5 hoat tinh cellulase >30
U/ml, Bacillus circulans TP3 hoat tinh enzyme
>25 U/ml), Saraswati Bai et al., (2012) khao
sat hé enzyme ciia dong vi khudn phan 1ap cho
thdy hoat tinh cellulase manh nhat vao ngay
thir 5 sau khi u. Enzyme exoglucanases (Hinh
6b) cho hoat tinh phan giai gita cac ngay khao
sat khac biét c6 y nghia, hoat tinh manh nhét
vao ngay thu 6, tuong tu voi nghién cliru cua
Vo6 Vén Phudc Hu¢ va Cao Ngoc Diép (2011)
giam dan dén ngay 10 tuy nhién hoat tinh
enzyme cao hon, dat miac 2,05+0,06 U/ml va
chi con 0,47£0,11 U/ml. Enzyme chinh tha 3
trong hé enzyme cellulase la enzyme -
glucosidase (Hinh 6¢) két qua théng ké cho
thdy hoat tinh giira cac ngay khao sat khac biét

979



VIEN KHOA HOC NONG NGHIEP VIET NAM

¢6 ¥ nghia, cho thiy hoat tinh ciia enzyme nay
manh nhit vao ngay tht 8 dat 2,03+0,12 U/ml,
trong khi nghién cou ctia Vo Van Phude Qué
va Cao Ngoc Di¢p (2011) hoat tinh enzyme dat
cao nhat vao ngay thi 6 tuy nhién hoat tinh
thap hon, hoat tinh enzym trong ngay khao sat
thir 10 giam xudng con 1,04+0,14. Tir két qua
khao sat hé enzym nhan thiy trong 4 ngay dau
enzyme endoglucanase dugc sinh ra chi yéu

Endoglucanascs
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gop phan phan cat ngiu nhién cic cau trac
xenlulo ctia canh thanh long. Sau d6 dén ngay
thir 6 enzyme exoglucanase duoc san xuat nhiéu
dé phan cat cac san phdm ngan hon va duong
(dwoc giai phong tir qua trinh phan cat cia
enzyme endoglucanase) va cudi cing 13 enzyme
p-glucosidase dugc sinh ra nhiéu vao ngay thir 8
dé phan cat cac san phdm tir hai enzyme trudc
dé tao ra cac phan tir duong don.

Exoglucanases
25 r

[

Hoat tinh enzyme (U/ml)

Hinh 6: Hoat tinh enzyme cellulase trong méi trieong co chdt bt canh thanh long.
(a): enzyme endoglucanase, (b) enzyme exoglucanase, (c): enzyme f-glucosidase

3.4. Két qua dinh danh vi sinh vat tuyén
chon

Két qua giai trinh ty gen 16S rARN voi
chiéu dai 1a 481 nu. Trinh tu gen 16S rARN
dugc Blast trén ngan hang dir liéu NCBI cho
két qua dong hinh 100% v&i dong Bacillus
subtilis. K&t qua nay phu hop véi nghién ciru
cia Yu er al. (2012) khi cho ring Bacillus
subtilis dugc phan lap tur dét, xac ba hitu co, va
phan dong vat. Két qua khao sat cac diac diém
sinh hoa vi khuén c6 té bao hinh que, Gram
duong, c6 bao tu, hiéu khi, duong tinh véi
thudc thir catalase va co kha niang di dong két
qud nay cling phu hop véi nghién cuu cua
Bharat Pokhrel et al. (2014), Shafaat et al.
(2011). Bén canh d6 Kinsella et al. (2010)
cling bao cao réng cac dong Bacillus subtilis co
kha ning trc ché vi sinh vat gdy bénh do c6 kha
nang sinh ra chét khang sinh. Két qua nay cling
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gop phan giai thich kha ning phan giai canh
thanh long tuoi cua dong VL33 khong sut giam
so vdi cac dong vi khuan khac cung thi
nghiém. Nhiéu nghién ctru ciing chimg minh
rang Bacillus subtilis ¢ kha ning sinh nhiéu
enzyme ngoai bio ching han nhu amylase
(Shafaat et al., 2011, Shinsaku Hayashida et
al., 1988), cellulase (Dinesh Choudhary, 2013,
Yin et al., 2010, Arun et al., 2007), B-
mannanase va xylanase (Chartchai et al.,

1999). bac biét Yu et al., (2012) cho rang vi
khuan Bacillus subtilis ¢6 kha ning san xuit ra
4 loai enzyme CMCase, FPCase, Avicelase va
xylanase va B-glucosidase cho kha nang phan
giai nhiéu loai co chat khac ké ca tinh thé
xenlulo. Két qua nay ciing phu hop véi két qua
khao sat hé enzyme cellulse ctia dong vi khuan
VL33 cho két qua bao gdm 3 loai enzyme
chinh cua hé enzyme cellulase.
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IV. KET LUAN VA PE NGHI
4.1. Két luan

Pé tai da phan lap dwoc 85 dong vi
khuin c6 kha nang phan giai xenlulo tir canh
thanh long dang phan huy tai 5 tinh: Bac Liéu,
Bén Tre, Long An, Tién Giang va Vinh Long.
Trong d6 c6 hai muoi tim dong vi khuan
(BL18, BL20, BL22, BL24, BL40, BTG2,
BTGS, BTG6, BTGS, BT27, LA23, LA26,
LA32, LA34, LA36, LA41, TG1A, TG2B,
TGY9, TGI2A, TG38A, VL1, VLI11, VL24,
VL27, VL33, VL34 va VL37) c6 kha nang phan
giai CMC trén moi truong thach trén 60%. Cac
dong vi khuan BLI18, BL20, BTG2, BTGS,
LA23, LA26, LA32, LA34, LA36, LA4l,
TGI12A, VL1, VL24, VL33, VL34 va VL37)
cho kha ning phan giai co chat bot canh thanh
long trén 75%. Cac dong vi khuan BLIS,
BTG2, BTGS8, LA32, LA34, LA41, VLI,
VL24, VL33 va LA26 cho két qua phan giai
gidy loc Whatman No.l tir 54,6-62,5%. Dong
vi khuén VL24, VL33, LA34 va BL18 cho kha
nang phan giai bot canh thanh long trong moi
truong long tir 53,03-58,20%. Dong vi khuan
VL33 cho kha nang phan giai canh thanh long
tuoi trong diéu kién phong thi nghiém 1én dén
62,57%. Dong vi khuan VL33 c6 kha ning
sinh ra ba loai enzyme chinh cia hé enzyme
cellulase 1a endoglucanase, exoglucanase va f3-
glucosidase. Két qua dinh danh dya trén trinh
tr 16S rARN cho thdy dong vi khudn VL33
ddng hinh 100% véi vi khuan Bacillus subtilis.
4.2. B¢ nghi

T4i vu hoa didu kién nudi cdy vi khudn
VL33 dé dat hoat tinh phan giai xenlulo cao.
Khéo sat kha ning khang nim Neoscytalidium
dimiditatum cta cac dong vi khuén phén lap.
Khao sat kha nang phan giai canh thanh long cua
dong vi khuan VL33 trong diéu kién ngoai dong
va (mg dung san xuat ché pham sinh hoc xtur Iy
canh thanh long thai bo.
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Nguyen Thi Ngoc Truc

The study was carried out to aim at isolating and selecting the potential cellulose degrading
bacteria. There were 85 clones of cellulose degrading bacteria were isolated, which were collected
from 5 provines in MeKong Delta. Clone BL18 exhibited its highest CMC degrading capacity. There
were 11 clones have ability degrading filter paper “Whatman No.1”. Clone VL33 showed the highest
capacity in pytaya clades degrading (62.57%). The enzyme system of VL33 clone included 3 different
enzymes viz. endoglucanase, exoglucanase and B-glucosidase. Endoglucanase, exoglucanase and
B-glucosidase showed the highest degrading CMC capacity at 4" day, 6" day and 8" day,
respectively. By study of morphology characteristics combined with biochemical characteristic and
molecular biology, the clone VL33 was identified as Bacillus subtilis.

Keywords: Bacillus subtilis, cellulase, cellulose, degrading, pitaya.
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