s Khoa hoc Tu nhién

Phan lap va danh gia kha nang phan huy 2 mia cua cac dong vi Khuin
trong dat phén trong mia & Pong bang song Ciru Long
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Tém tit:

Nghién ctru dwoe thye hién nhiam phéan 1ap va danh gia kha ning phan hiy 4 mia ctia nhém vi khuén bén dia trong
dit phén canh tic mia & Dﬁng b?mg song Ciru Long (PBSCL). Miu dat dwgc thu thip tai ba ving dat pheén c6 dién
tich canh tac mia 16n @ PBSCL: huyén Bén Lirc (Long An), huyén Phung Hi¢p (Hau Giang) va huyén Hon Pt (Kién
Giang). Téng cong c6 6 miu dit dwoc thu thap gom: LA1, LA2, HG1, HG2, KG1 va KG2. Két qué nghién ciru di
phén lap dwoc 18 dong vi khuin c6 kha ning sin xuit enzyme cellulase phan hiiy cellulose gdm: LA2-4b, LA2-1,
LA2-4a, LA2-2, KG2-1, KG2-2a, KG2-2b, KG2-3, KG2-20, KG2-21, KG2-22, KG2-24, KG2-26, KG2-27, LA1-1,
LA1-2, LA1-3, LA1-7. Tit ca cic dong vi khuin dwgc phan Iap déu c6 kha niing phan hity hiru hiéu 14 mia, c6 tiém
ning wng dung vao thue tién san xuit va gép phan cai tao chit lwong dit phén & PBSCL. Trong d6, 5 dong vi khuin
dugc chon (LA1-1, LA2-4a, LA2-4b, KG2-2b va KG2-24) ¢6 kha nang phin hiy 14 mia cao hon khac biét c6 y nghia

(p<0,05) so véi nghiém thirc khong cé vi khuin.

Tir khéa: cellulase, cellulose, dit phén, 14 mia, phan lap, vi khuén.

Chi s6 phén logi: 1.6

Trong qué trinh canh tdc mia tai DPBSCL, 14 mia thuong dugc
cdy vii v dé phan hiy ty nhién thong qua qua trinh phan hiy
sinh hoc ciia nhidu loai vi sinh vat trong dat. Sw phan huy céc
thanh phan trong 14 mia hay du thira thyc vat thuong phu thude
vao nhiéu yéu t6 nhu tinh chét 1y, hoa hoc ciia méi truong dat [1],
phuong phép quan 1y dong rudng [2-6], s lwgng va tinh chét cia
tan du thuc vat [7, 8], hoac cu triic ctia cong déng vi sinh vat
trong dét [9, 10]. Ngoai ra, toc do phan hity cta cac du thira thuce
vat trong dat con phu thudc 16n vao ty 1€ C/N cua dat va tan du
thue vt [11, 12]. Mot s6 nghién ciru trude ddy cho thay ty 18 C/N
16n hon 60 thuong 1am giam toe do phan hiy cac tan du thyc vat
[1, 13]. Cay mia c6 ty 1€ C/N khoang 150, do d6 14 mia thuong
phéan hity rat cham trong ty nhién, va khi cay vui la mia truc tiép
vio dat s& gy bat dong dinh dudng trong dat [14].

Dt phén 13 mot trong hai nhom dat c6 dién tich 16n nhét tai
DBSCL bén canh nhom dat phu sa [15]. Hoat dong cta cac vi sinh
vit trong dat phén thuong bi anh huong do d chua va nong do
doc chat cao. Trong do, doc chit Al duoc xem 1a yéu t6 gi61 han
sinh truong quan trong nhét doi vai cdy trong va vi sinh vt trong
dét phen [16].

Tan du thyc vat cia cay mia c6 chira khoang 40-50% cellulose
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[17]. Cellulose 1a mot polysaccharide mach thang - mot chudi ciia
cac dwong don. Do Iyc lién két hoa hoc C-O-C gitra cac phan
tir dudng cia cellulose kho bi pha v&, nén dé pha vé cellulose
tiing budc can c6 su tham gia ciia mot hop cht hiru co dic biét
1a enzyme cellulase [1]. Két qua nghién ciru cta Johnson va cs
(2007) [18] cho thay, mot s6 dong vi khuan c6 kha ning san xuat
enzyme cellulase dé phan huy cellulose trong tan du thuc vat
ctia cdy mia nhu Cellulomonas cellulovorans, Corynebacterium
urealyticum... Tuy nhién, vidc xac dinh nhom vi khuan trong dat
phén c6 kha ning phéan huy 14 mia con rat han ché. Do do, nghién
ctru ndy duoc thye hién nham phan 1ap va tuyén chon cac dong vi
khuén c6 kha nang phan hiy nhanh 14 mia. Pay ciing la co s& quan
trong cho viéc san xuét ché pham sinh hoc phan huy 14 mia néi
riéng, cac phé phu pham ndng nghiép noi chung, gop phan duy tri
d6 phi nhiéu cho dt san xuat nong nghiép & PBSCL.

Phuong phap nghién ciiu
Miiu vit thi nghi¢m

Mau dét dugc thu thap tai 3 dia diém canh tac mia lon &
bBSCL gom huyén Bén Luc (tinh Long An), huyén Phung Hlep
(tinh Hau Glang) va huyén Hon Dat (tinh Kién Giang). Tai moi
tinh thu 2 mau dét trén 2 loai dit, gom. dét phén hoat dong nang
va dt phén hoat dong trung binh. Cac miu dat duoc mi hoa theo
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Abstract:

The objectives of this study were to isolate and determine
the ability of bacterial strains to decompose sugarcane
leaves from acid sulfate soils in the Mekong River Delta
(MRD). Soil samples were collected from three acid
sulfate soils in Ben Luc district, Long An province, Phung
Hiep district, Hau Giang province, and Hon Dat district,
Kien Giang province where large sugarcane areas
cultivated. Six soil samples were collected and coded:
LA1,LA2, HG1, HG2, KG1, and KG2. The results of the
study have isolated 18 strains of bacteria are capable of
producing cellulase enzyme that breaks down cellulose
including LA2-4b, LA2-1, LA2-4a, LA2-2, KG2-1, KG2-
2a, KG2-2b, KG2-3, KG2-20, KG2-21, KG2-22, KG2-
24, KG2-26, KG2-27, LA1-1, LA1-2, LA1-3, LA1-7. All
isolated bacterial strains have the ability to effectively
decompose sugarcane leaves, have the potential to apply
in practical production, and contribute to improving
the quality of acid sulfate soils in the MRD. In which,
five selected bacterial strains (LA1-1, LA2-4a, LA2-4b,
KG2-2b, and KG2-24) were significantly higher (p<0.05)
in the decomposition of sugarcane leaves than the
treatment without bacteria.

Keywords: acid sulfate soils, bacteria, cellulase, cellulose,
isolation, sugarcane leaves.

Classification number: 1.6

tinh Kién Giang (KG), Long An (LA) va Hau Giang (HG) gom:
KG-1, KG-2, LA-1, LA-2, HG-1 va HG-2. Két qua phan tich cho
thy dét tai 3 tinh c6 pH dat thap, dao dong tir 3,49-4,33, kha nang
trao ddi cation (CEC) & ngudng thap den trung binh (10,6-16,8
cmol /kg) Ham lugng dam (N) tong sd trong dat tai cac tinh Kién
Glang (0,29-0,55 %N), Hau Giang (0,16-0,22%N), va Long An
(0,33-0,36%N) dugc danh gia ¢ muc trung binh. Mt s vi sinh vét
va mot sd tinh chat hod hoc khac trong 4t ban dau tai céc dia diém
nghién ctru dugc trinh bay ¢ bang 1.
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Bing 1. Mot s6 tinh chat dét tai 3 tinh Kién Giang, Hiu Giang va Long An.

Céc nhém dit nghién ciru

Céc chi tiéu

KG-1 KG-2 HG-I HG-2 LA-1 LA-2
pH 349 431 367 433 386 421
K trao doi (cmol,_ /kg) 032 044 048 020 019 0,09
CEC (cmol(ﬂ/kg) 136 106 168 139 127 123
N tbng 6 (%N) 055 029 022 016 036 033
NH,'N (mg/kg) 952 100 201 197 200 192
NO, -N (mg/kg) 231 022 577 654 146 727
P-Bray 2 (mgkg) 179 741 557 730 619 108
Matsé VSV (CFU/g x 10 029 1,69 052 412 398 146

Ghi cht: CEC: kha ning trao déi cation; VSV: vi sinh vat.
Phin Igp cdc dong vi khudn cé khd ning phéan hiiy ld mia

Phuong phép phéan ldp cac dong vi khuén co kha nang phan
huy 14 mia dugc thuc hién theo phuong phap cua Sirisena va
Manamendra (1995) [19]. Can 1 g dét vao binh tam giac 100 ml
chtra 24 ml méi trudng khoang tdi thidu gom: 2 g MgSO,.7H,0; 1
gKHPO,; 1 gKH,PO,; 1 gNH,NO,; 0,05 g FeCl,.6H, OvaO 02¢g
CaCl, trong 1 1 nudc khu khoang co6 bo sung 0,5% carboxymethyl
cellulose CMC (5 g CMC - 14 ngudn carbon duy nhét trong moi
truong nuoi cay). M3i méiu dét dugc bd tri véi 1 1an lap lai. Mau
d6i chimg duoc thyc hién twong ty nhung khong ¢6 mau dét. Sau
d6 dat trén may lic vai toe do 90 v/ph & diéu kién nhiét do phong,
duoc che ti trong sudt qua trinh nuéi cdy va day dugc xem la thé
hé vi sinh vt nudi cdy dau tién. Sau 10 ngay nudi cdy, hit 1 ml
dung dich vi khuan ciia thé hé nudi cay dau tién chuyén sang binh
tam giac 100 ml mai da tiét trung chita 24 ml dung dich moi truong
khoang tdi thiéu long va tiép tuc lac trong toi & nhiét do phong
trong 10 ngay dé thu thé hé vi sinh vét nuéi ciy thir hai; quy trinh
nay duoc lap lai lién tuc 5 1an. Sau mdi lin cdy chuyén su da dang
vi sinh vat trong mdi truong giam dan, dong thoi mat so cua cac vi
sinh vét c6 tiém ning st dung CMC ting 1én, tao nguodn dé phan
lap cac vi sinh vat c6 kha nang tiét ra enzyme cellulase.

Khao sat sy hi¢n dién enzyme cellulase ciia cdc dong vi
khudn da phan lap

Phuong phép khéo sat enzyme cellulase duoc thyc hién theo
phuorng phap cua Sirisena va Manamendra (1995) [19]. St dung
kim cdy lay khuan lac, sau do chuyén sang moi truong TSA b6
sung 1% CMC. Cac dia petri dwoc 1 trong tdi, & didu kién phong
trong 3 ngdy dé tao ngudn vi khudn chudn bi cho viéc bd tri cac
thi nghiém d4nh gia kha nang phan hiy 14 mia ciia vi khuan. Sau
3 ngay U, cac dia petri dugc dem ra ngoai, dung tam bong va nude
khir khoang dé loai bo colony cta vi khuan. Hit 5 ml dung dich
thudc nhuém Congo red 0,1% cho vao cac dia petri nay, dé yén
trong 20 phut, sau do loai bo thude nhudm, rira nhe véi nude.
Thém 5 ml dung dich NaCl 1M, dé yén 30 phut. Loai bo dung
dich NaCl, quan sat va ghi nhan duong kinh ving sang mau cam
nhat, vung sang nay goi la vong halo, do enzyme cellulase cua vi
khuan tiét ra dd phan hity hét CMC nén thube nhuom khong bi giit
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lai, duong kinh Vong halo cang 16n thi lu'orng enzyme do vi khuan
tiét ra cang nhiéu; ving sang mau d6 do van con CMC nén thude
nhudm bi gitr lai.

Dinh gid kha ning phin hiiy ld mia ciia cdc dong vi khudn
dwoc phan lgp

Vigc danh gid kha nang phan hiy 14 mia dugc thuc hién theo
phuong phap ciia Gupta va cs (2012) [20]. Ngudn la mia ding cho
thi nghi¢ém dugc thu thap, phoi kho, cét thanh doan ngén khoang
1,5 cm, rua sach véi nudc may 3 14n, rtra lai 2 14n v6i nude cat, trai
mong va phoi kho trong khong khi ¢ diéu kién phong thi nghiém.

Léy 12,5 g vat liéu 14 mia cho vao dia petri, hi¢u chinh am do
kho kiét thu dugc 2,5 g, tiét triung 3 lan ¢ nhiét do 121°C trong 20
phiit bang may thanh tring uét. Sau d6, nhé déu 2 ml dung dich
chita vi khuan da dugc chuan bj én trén bé mat vat ligu va tron
déu. Dan parafilm bén ngoai dia petri dé tranh nhiém méau. Cac dia
petri dugc u ¢ nhiét do phong trong 45 ngay.

Thi nghiém b tri theo dang hoan toan ngiu nhién vdi 6 nghiém
thire va 3 lan lap lai, bao gém 5 dong vi khuan duoc tuyén chon:
LA2-4a, LA2-4b, LA1-1, KG2-2b, KG2-24 va ddi chimg. Nghi¢m
thirc d6i chimg chi ¢6 14 mia da tiét tring, khong chira vi khuan.

Chi tidu theo ddi: khoi luong 14 mia tai céc thoi diém 15, 30
va 45 ngay sau khi 0. Cac dia petri chira 14 mia trong thi nghiém
duoc sy ¢ nhiét do 105°C trong 8 gid bang tii sdy, sau d6 céc dia
ndy dugc dem cin dé xac dinh trong luong giam di theo thoi gian
thi nghiém.

Xie Iy 56 liéu

S6 liéu thu thap dugc tinh toan, v& do thi béng phﬁn mém
Microsoft Excel va duoc xir ly théng ké bang phin mém Minitab
V.16; kiém dinh Tukey dé danh gia khac biét y nghia thng ké giita
cac nghi¢m thirc phan hiy 14 mia ¢ mue y nghia 5%.

Két qua va thao luan

Cac dong vi khudn dwgc phdn ldp cé khd nang phan hiy la
mia

Sau qua trinh hoat hoa va 1am giau mat s vi sinh vat trong
mdi trudng long, tong cong co 18 dong vi khuan dugce phan 1ap ¢o
tiém ning phan hiy 14 mia dugc ky hidu: LA2-4b, LA2-1, LA2-
4a, LA2-2, KG2-1, KG2-2a, KG2-2b, KG2-3, KG2-20, KG2-21,
KG2-22, KG2-24, KG2-26, KG2-27, LA1-1, LA1-2, LAI-3,
LA1-7. Két qua cho thiy khong c6 dong vi khuan co kha ning
phan hiy 14 mia trén 2 nhém dét tai tinh Hau Giang. Hinh dang
té bao cua 18 dong vi khuan da phan lap duoc quan sat dudi kinh
hién vi quang hoc ¢ vat kinh E100, gém 6 2 dang: dang hinh que
va hinh cau. Dang té bao hinh que gdm céc dong vi khuin: LA2-
1, LA2-4a, LA2-2, KG2-2a, KG2-18, KG2-26, KG2-27, LAl-1va
LA1-7. Dang t& bao hinh cdu gdm cac dong vi khuin: LA2-4b,
KG2-1, KG2-2b, KG2-3, KG2-21, KG2-22, KG2-24, LA1-2 va
LA1-3 (hinh 1).
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LA2-4b LA2-1

Hinh 1. Hinh dang khuin lac ciia mdt s6 dong vi khuén dwgc phan 1ap.

Sw hi¢n di¢n ciia enzyme cellulase ¢ cic dong vi khudn di
dwgc phan lap

Két qua khao sat sw hién dién ctia enzyme celulase ciia 18 dong
vi khuan cho thdy, tat ca cdc dong vi khudn ndy déu c6 kha ning
tiét enzyme cellulase dé phan huy co chat CMC. Dudng kinh vong
thity phan khong mau quanh khuan lac dugc trinh bay & bang 2.
Két qua cho thiy, dong vi khudn ky hiéu LA2-1 tao vong thay phan
c6 duong kinh 1a 29 mm, cao nhét trong 18 dong phan lap duoc,
hai dong vi khuan ky hiéu LA1-1 va KG2-24 tao vong thity phan
c6 dudng kinh 28 mm. Ba dong vi khuan ky hiéu KG2-3, KG2-2a
va KG2-22 tao vong thuy phan co duong kinh 5 mm, thap nhat
trong 18 dong phan 18p dugc.

Biang 2. Kha ning phén hity CMC ciia 18 dong vi khuén sau 3 ngay nuéi cdy.

A T T IC  To
LA1-1 28 KG2-2a 5

LA1-2 16 KG2-2b 19

LA1-3 14 KG2-3 5

LA1-7 14 KG2-20 9

LA2-1 29 KG2-21 17

LA2-2 25 KG2-22 5

LA2-4a 26 KG2-24 28

LA2-4b 26 KG2-26 17

KG2-1 10 KG2-27 16

Kha nang phédn hiy la mia ciia nam dong vi khudn duoc
tuyén chon

Két qua danh gia kha ning phan hiy 14 mia sau 15, 30 va 45
ngay nudi cdy ctia 5 dong vi khuan tuyén chon duoc trinh bay &
hinh 2. Khéi luong 14 mia bj phan huy ¢6 xu huéng ting dan theo
thoi gian, déc biét trong giai doan tur 30-45 ngay va khac biét co
¥ nghia thong ké so voi ddi chimg (p<0,05). O thoi diém 15 ngay,
dong vi khuan ky hiéu KG2-2b phan hity duoc khoang 0,25 g co
chat 14 mia va khéc biét ¢6 ¥ nghia so v6i cac nghiém thire con lai.
Dong vi khuan ky hi¢u KG2-24 thé hién kha ning phan hiy 1a mia
twong d6i thap ¢ thoi diém 15 va 30 ngay; tuy nhién, ¢ thoi diém
45 ngay lai thé hién kha niang phan hily cao nhét, didu nay c6 thé
do dong vi khuan nay da thich (mg va phét trién du mat so.
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Hinh 2. Khéi lwgng co chét 14 mia bi phan hiiy theo thoi gian thi
nghiém.
Céc thanh doc thé hién sai sé chuan cua gia tri trung binh (n=3).

Tai thoi diém 15 ngay, phan trim khdi luong 14 mia bi phan
huy cua 5 dong vi khuén thi nghiém dao dong tur 1,62-9,15%,
twong tmg voi khoi lugng 14 mia bi phan hay tir 0,04-0,25 g; dong
vi khuan ky hiéu KG2-2b ¢6 phan trim phan hiy cao nhat (9,15%)
va khac biét ¢ y nghia thong ké so voi dbi chimg va 4 dong vi
khuan con lai. O thoi diém 30 ngay, phan trim khi luong co chét
bi phan huy boi 5 dong vi khuan thi nghiém cao hon so v6i nghiém
thirc d6i ching va khac biét ¢6 ¥ nghia théng ké (p<0,05). Kha
ning phan hity 14 mia ctia 5 dong vi khun thi nghiém bién dong tir
5,53-9,84%. Trong do, dong vi khuin KG2-2b ¢6 kha nang phan
hiy cao nhit (9,84%) va khéc biét co ¥ nghia thong ké so vdi cc
nghiém thirc con lai. Tdc do phan huy ciia la mia trong nghién ctru
ndy cao hon so voi két qua nghién ciru cua Johnson va cs (2007)
[18] trong diéu kién khong tiét tring, ¢6 téc do phan hiy chi dao
dong tir 2,10-4,28% sau 28 ngay. Sau 45 ngay, nhin chung tit ca cac
dong vi khuan déu thé hién kha ning phan hiy 14 mia, phan trim
khoi lugng phan hity bién dong tir 11,19-17,0% va déu khac biét ¢
¥ nghia thong ké (p<0,05) so véi nghiém thire dbi chimg. Hai dong
vi khudn ky hiéu KG2-24 va KG2-2b ¢ phan trim phan huy 14
mia cao nhat, 1an luot 1a 14,3 va 17,0%, khéc biét co y nghia théng
ké so v6i nghiém thire dbi chimg va cc dong vi khuan con lai.

Keét luan

Trong céc loai dat phén hoat dong ning va dat phén hoat dong
trung binh canh tic mia tai ba tinh Long An, Hau Giang va Kién
Giang 6 PBSCL di phan lap duoc 18 dong vi khudn c6 kha ning
phan hiy 1a mia gdm: LA2-4b, LA2-1, LA2-4a, LA2-2, KG2-1,
KG2-2a, KG2-2b, KG2-3, KG2-20, KG2-21, KG2-22, KG2-24,
KG2-26, KG2-27, LA1-1, LA1-2, LA1-3, LA1-7. Cac dong vi
khuan nay déu co thé san xuat ra enzyme cellulase dé phan huy
cellulose trong 14 mia. Trong d6, ¢ 5 dong vi khuan duogc tuyén
chon (LA1-1, LA2-4a, LA2-4b, KG2-2b va KG2-24) c6 kha nang
phan huy 14 mia nhanh hon so v6i doi ching khong co vi khuan.
Pé khing dinh hi¢u qua phan huy la mia, can tiép tuc thyc hién céc
thi nghiém ngoai dong rudng nham danh gia mot cach toan dién
kha nang phan hiy 14 mia ciia 5 dong vi khuén dugc tuyén chon
ny trén cac loai dat phén canh tic mia  DPBSCL.
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