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ABSTRACT

Potassium chlorate is used to induce off-season flowering in longan. However,
intensive application of potassium chlorate was shown to cause toxic effects for the
environment and human health. Fourteen bacterial isolates capable of reducing
potassium chlorate were isolated from soil samples collected from a longan
plantation orchard in Cai Rang district, Can Tho city. After cultivating in liquid
minimal salt medium added with potassium chlorate (100 ppm) and glucose (2000
ppm), 7 isolates producing high biomass were selected to determine potassium
chlorate reducing efficiency. The results indicated that all isolates showed higher
potassium chlorate reducing efficiency in medium supplemented with potassium
chlorate and glucose compared to control treatment without glucose supplementation.
Isolates CR10 and CR8 performed the highest efficiency on potassium chlorate
reduction (99.8% and 97.4%, respectively) after 7 days of incubation. In sterile soil
with KCIOs (375 ppm) and glucose (750 ppm) addition, the two isolates CR10 and
CR8 also performed higher potassium chlorate reducing efficiency than the others
(94.4% and 93.7%, respectively) after 9 days of incubation. Among these 2 potential
isolates, CR8 showed chemotaxis towards potassium chlorate. Based on the 16S-
rRNA gene sequence, isolate CR8 was genetically identified as Enterobacter sp. CR8.
TOM TAT

Potassium chlorate (KCIOs) la hop chat dirgc sir dung dé xir Iy ra hoa nhan vao mua
nghich giip tang hiéu qua kinh té. Tuy nhién, si: dung cdc hop chat cé goc chlorate
vuot liéu luong cho phep gay 6 nhiém moi truong, tir o, anh hudng dén hé sinh thai
va sikc khoe cong dong. Muoi bon dong vi khudn dé duwgc phan ldp tir cde mau ddt
vion nhan 6 quan Cai Rang, Can Tho c6 kha ‘nang phan iy KCIOs, trong do 7 dong
tao sinh khéi cao trong méi truwong khodng t6i thleu ¢6 bo sung KCIOs (100 ppm) va
glucose (2000 ppm). Trong moi truong khodng 16i thiéu long c6 bé sung KCIOsva
glucose, hiéu sudt phéan hiy KClOs ciia cac dong vi khudn cao hon so véi thi nghiém
khéng bé sung glucose. Dong CRI10 va CRS ¢6 hiéu sudt phan hiyy KCIOs cao nht,
twong vimg 99,8% va 97,4% sau 7 ngdy nudi cay. Khi ching vi khudn vao dat da khir
trimg cé bé sung KCIOs (375 ppm) va glucose (750 ppm), 2 dong vi khudn CRI0 va
CRS ciing c6 hiéu sudt phdn iy KCIOs cao hon cdce dong vi khudn con lai, dat 94,4%
va 93,7% sau 9 ngay nudi cay. Trong 2 dong vi khudn tiém ning, dong CRS c6 kha
néng héa hiéng dong theo KCIOs. Phan tich trinh ti gen 16S-rRNA cho thdy dong vi
khudn CRS thude chi Enterobacter va duoc dinh danh la Enterobacter sp. CRS.

Trich ddn: Nguy&n Thi Phi Oanh va Nguyén L& Lam Ngoc, 2020. Phén I3p va xéc dinh dgc tinh ctia vi khuan
trong dat trong nhén c6 kha nang phan huy potassium chlorate. Tap chi Khoa hoc Truong Dai hoc
Can Tho. 56(S6 chuyén dé: Khoa hoc ty nhién)(2): 80-88.
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1 GIOI THIEU

Nhin 14 loai cdy an trai co gia tri kinh té cao, do
d6, cay nhadn da tré thanh mdt trong céac loai cay
dugc trong véi dién tich 16n (khoang 53.900 ha) &
Pdng bing séng Ciu Long (PBSCL) (B6 Néng
Nghiép & PTNT, 2008). Thu hoach nhan ¢ PBSCL
thuong tap trung theo mua, dong thai, bi canh tranh
boi cac loai trai cdy khac nén co thoi diém nhan
dugc mua nhung mat gia. Trong khi d6, vao mua
nghich, nhin thuong rat khan hiém va gia ting cao.
Hién nay, KCIOs dang duoc nong dan DBSCL sur
dung rong rii dé tudi vao gdc cdy nhin nham kich
thich nhén ra hoa nghich mua (Lé Vin Chan, 2008).
Nhiéu nghién ctru cong bd ndng dd KCIOz phu hop
dé kich thich ra hoa nhin vao mua nghich
(Manochai et al., 2005; Tran Vin Hau va Lé Vin
Chan, 2009). Theo Tran Vian Hau va Lé Vian Chan
(2009), xtr Iy KC103 véi liéu lugng 24 g/m duong
kinh tan kich thich cdy nhian Xuéng Com Vang ra
hoa cao nhat. Tuy nhién, néng dan thuong sir dung
KClO3Véi licu lugng vuot nhiéu lan cho phép, tr 6
gay nguy co luu t6n KCIO; trong dat cao dan dén 6
nhiém nudc mit va nuéc ngam. Ngoai ra, do KC10;
1a mot hop chét c6 tinh oxy héa manh, khong tw
phan hity nén sy 6 nhiém KCIO; trong mdi trudng
dat va nuéc anh huong dén thuc vat va sic khoe
cong dong (Wiwatanadate et al., 2001; Ongprasert
etal., 2002). Reubi (1978) cho ring KCIO3 gy hoai
tar dng than & dong vat, trong khi ddi véi nguoi, ngd
doc KClO3 1am can tré kha ning van chuyén oxy
trong mau, gay dau dau, chong mat. Nguoi va dong
vat an phai thuc pham nhiém KClO3 gay dau da day
va c6 thé gay ton hai cho than.

Hién nay, phuong phép sinh hoc su dung cac vi
sinh vat ban dia dé phan hiy cac hop chat 6 nhidm
dang duoc tap trung nghién ctru do tinh bén viing va
than thién v6i méi treong. D3 c6 nhiéu nghién ctu
vé kha ning phan huy KCIO; cia cac dong vi khuan
dugc phan 1ap tir hé théng xir Iy nudc thai phong thi
nghiém nhu ldeonella dechloratans (Malmqvist et
al., 1994), Pseudomonas chloritidismutans ASK-1
(Wolterink et al., 2005) va Alicycliphilus
denitrificans BC (Weellnk et al., 2008). Tuy nhién
cho dén nay ¢ Viét Nam chi c6 nghién cuu vé su
phan huy sinh hoc KCIOs trong dat trong nhin &
quan Thot N6t, Can Tho (Tran Thi Diéu Nguyén va
ctv., 2017). Vi vay, nghién ctru nay duoc thuc hién
nham phan 1ap, tuyén chon, khao sat kha ning hoa
hudng dong va dinh danh vi khuan ban dia c6 kha
nang phén hily hiéu qua KCIO; trong dét trong nhan
& khu vuc quan Céi Riang, Can Tho.
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2 PHUONG TIEN VA PHUONG PHAP
2.1 Thu miu dit

Mau dat thi nghiém duoc thu tir vuon nhin c6
thoi gian st dung KCIOs trén 10 nam tai khu vuc
Khanh Hung, phuong Phit Thir, quan Cai Ring, Can
Tho. Vuodn nhin cé dién tich 16.500 m? KCIO;
dugc sir dung dé kich thich nhan ra hoa véi liédu
lwong 1,2 kg/tan cdy (duong kinh mdi tan cy xap xi
10 m) va sir dung KCIOs 1 lan/nam. B4t mat duoc
thu ¢ d sau 5 - 10 cm tai 5 diém trén mot vuon
nhan, gdbm bon goc vuon va gilta vuon. Tai mai
diém thu méu, dat dwoc thu quanh mot gdc nhén
trong ban kinh 1 m v6i tdm 1a than cay. Vi tri thu
mau dugc dinh vi bang GPS-V, Garmin, USA (kinh
d6 va vi d6 tuong tng 0586077 va 1101598 theo hé
qui chiéu UTM, manh sb 48P). Cac mau dét sau khi
thu dwoc tron déu, thu mot mau dai dién dé phan 1ap
vi khuin va sir dung cho cac thi nghiém tiép theo.

2.2 Phan lap vi khuin c¢é kha ning phén
hiy KCIOs

Vi khuén c6 kha nang phan hay KCIlO3 duoc
phan 1ap trong méi truong khoang téi thiéu (MM)
¢6 bd sung KCIOs (100 ppm). Thanh phan méi
truong MM trong 1 L dung dich gdm 1,4696 g
Na;HPO4; 1,3609 g KH.POs 985 mg
MgS0..7H,0; 5,75 mg CaCl,.2H,0; 3,2 mg Naz-
EDTA; 2,75 mg FeS0O4.7H,0; 1,7 mg MnS0O4.H,0;
1,16 mg H3BOs; 1,15 mg ZnS0O4.7H,0; 0,24 mg
CuSOyq; 0,24 mg Co(NO3)2.6H.0; 0,1 mg MoO:s.
Quy trinh phan 1ap dugc thyc hién nhu sau: Cho 5 g
mau dit vao binh tam giac 100 mL chira 22,5 mL
mdi trudng MM c¢6 b sung KCIO3 dé dat nong do
100 ppm. Céc binh tam gidc chira méi truong nudi
Cay duoc lic trén may lic tron (125 vong/phit) &
diéu kién nhiét do phong thi nghiém trong mot tuan.
Sau d6, d¢ mau ling cac hat dit trong 30 phit va
chuyén 5 mL mau méi trudng chira vi khudn sang
moi trudng MM méi c6 ndng do KCIOsnhu ban dau
va tiép tuc nudi cay nhu trén. Qua trinh nudi ciy nay
duogc 13p lai 4 1an trude khi trai vi khuan 1én moi
truong MM c6 bo sung KCIO3 dé phan 1ap thuan
(Breugelmans et al., 2004).

Sau 4 lan nuoi céy, dung dich vi khuan dugc pha
lodng dén 10 (h¢ s6 pha lodng 10), 50 uL dich vi
khuén & ting d6 pha loang dugc trai Ién moi truong
MM c6 bd sung KCIO; (100 ppm). Céac dia Petri
agar chua vi khuan dugc u ¢ nhiét do 32°C trong 4
ngay dé vi khuén phat trién thanh khuan lac. Phan
nhom khuén lac vi khuén theo hinh thai va chon céac
khuén lac roi dé ciy chuyén nhiéu lan theo phwong
phap cdy ria trén moi trudng MM c6 b sung KCIO3
cho dén khi chon duge cac dong vi khuén ¢6 khuan
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lac ddng nhat. Do thuan cua cac dong vi khuan phéan
1ap duoc kiém tra bang cach quan sat do dong nhat
ctia khuan lac trén méi trudong Tryptone soya agar
(TSA) (Breugelmans et al., 2004). Cac dong vi
khuan thuan dugc quan sat va mo ta dic diém hinh
thai khuan lac, hinh thai t& bao duéi kinh hién vi
quang hoc va nhuém Gram.

Céac dong vi khuan c6 kha ning tao sinh khdi
nhanh duoc tuyén chon bang cach chiing khuan lac
ctia ting dong vi khuan vao 6ng nghiém 15 mL chira
4 mL mbi trudong Trypton Soy Broth (TSB) va nudi
cdy qua dém. Vi khuan duoc théng khi trén may lic
tron (125 vong/phit) ¢ diéu kién nhiét d6 phong thi
nghiém. Sau d6, mat d0 quang cua vi khuén
(ODgoonm) dugce diéu chinh vé cung gia tri 0,8 (twong
duong 10° CFU/mL). Ching 50 pL timg dong vi
khudn vao moéi trudong MM ¢ bd sung KCIO3 (100
ppm) va glucose (2000 ppm). Cac ong nghiém chira
vi khuan nuéi ciy tuong tu nhu trén. Mobi nghiém
thirc duoc 1dp lai 3 lan. Mat do quang cua vi khuan
(ODgoonm) durge x4c dinh sau 2 ngay nudi ciy.

2.3 Khaio sat kha nang phan hiy KCIO3
cia vi khuén trong méi trueong MM

Kha néng phan hiay KCIlO3z cta cac dong vi
khuén phén 1ap trong méi trudng MM dugc khao sat
trong 7 ngay nudi cay. Cac dong vi khuan duoc nudi
tang sinh trong binh tam giadc 100 mL chtra 30 mL
mdi truong TSB (20 g/L), thong khi trén may lic
tron (125 vong/phut) trong 24 gid. Sinh khéi vi
khuén duoc thu bang cach ly tim 10 mL mau nudi
cdy (13.000 vong/phit) trong 5 phut. Sau d6, sinh
khéi vi khuan dwoc tron déu véi 5 mL dung dich
NaCl 0,9%. Mat d quang (ODeoonm) cua timg dong
vi khuan dugc diéu chinh vé cung gia tri 13 0,8. Kha
ning phan huy KCIO3 ciia cac dong vi khuan phan
lap dwoc khao sat trong 6ng nghiém 15 mL chira 5
mL moéi trudng MM bo sung KCIO3 (100 ppm) két
hop véi co hodc khong bd sung glucose (2000 ppm).
Déi véi nghiém thic c6 chung vi khuan, 50 pL
huyén phu vi khuin sau khi hiéu chinh ODeoonm =
0,8 dugc chung vao méi truong MM chira KCIO3
két hop véi c6 hodc khong bd sung glucose. Nghiém
thue dbi ching duoc thuc hién tuong ty nhung
khong ching vi khuén. Thi nghiém dugc 1ap lai 3
lan.

2.4 Khao sat kha nang phan hiy KCIOs
cua vi khuén trong dat khir tring

Kha nidng phan huy KCIO; cua cac dong vi
khuan phan 1ap duoc khao st trong 9 ngay trong
moi trudng dat duoc dé kho tu nhién va khir tring.
Céc budc nudi tang sinh va diéu chinh mat d¢ quang
cua vi khuan duoc tién hanh tuong tw nhu mé ta &
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Muc 2.3. Kha nang phan hily KCIO; ciia cac dong
vi khuan dugc khao sat bang cach chung 500 pL
huyén phu vi khuan (ODgoonm = 0,8) vao binh tam
gidc 250 mL chira 40 g dat khir tring duoc bo sung
15 mL moi truong MM c6 hoa tan KC1O3 (375 ppm)
va glucose (750 ppm). Nghiém thirc dbi ching dugc
thuc hién trong tu nhung khong chang vi khuan. Thi
nghiém duoc lap lai 3 lan.

Kha niang phan hiy KCIlOzcua vi khuan phéan 1ap
dugc xac dinh bang phuong phap quang phd sir
dung thuéc thur indigo carmine (Chiswell and
Keller-Lehmann, 1993). Sau mdi 24 gid, 500 pL
dich vi khuan dugc thu va ly tam (13.000 vong/phit)
trong 5 phtt. Chuyén 50 pL dich trong sau khi ly
tam vao eppendorf 2 mL chira hdn hop gom 50 pL
indigo carmine, 500 uL. HCI dam dac va 400 pL
nuéce cat. Tron déu bang cach vortex mau trong 15
gidy, sau do dé yén mau & nhiét do phong trong 30
phat. D6 hap thu quang (ODsinm) cua indigo
carmine duoc xac dinh bang phwong phap quang
phd (Multiskan GO, Thermo Scientific).

2.5 Khaio sat kha nang héa hwéng dong
theo KCIOs ciia vi khuan

Céc dong vi khuan c6 kha ning phan huy KCIO3
hiéu qua duoc tuyén chon dé khao sat kha nang hoa
huéng dong theo KCIOs trén méi trudong khoang tdi
thiéu ban dic (0,75% agar) c6 bd sung tinh thé
KCIOj3 thanh vong tron hoac nira vong tron vai tAm
1a vi tri ching vi khuin. Nghiém thie déi ching
dugc thyc hién twong tw nhung khéng bd sung
KClOs. M&i nghiém thic duoc lap lai 3 lan. Vi
khuan duoc 0 ¢ 32°C. Vi khuan c6 kha ning hoa
huéng dong theo KCIO3 s& tao sinh khdi vé vi tri co
b6 sung tinh thé KC103 (Thi nghiém dugc mé phong
theo quy trinh cua phong thi nghi¢m B¢ mén Quan
ly Dét va Nudc, Pai Hoc Leuven, Bi).

2.6 Dinh danh vi khuin dwa vao trinh tw
gen 16S-rRNA

Dong vi khuén c6 kha nang phan huy KCIO3cao
va hoa hudng dong theo hop chét nay duoc tuyén
chon dé dinh danh. ADN cua vi khuan dugc ly trich
theo mo ta cia Sambrook et al. (1989), st dung cap
mdi 27F (5-AGAGTTTGATCCTGGCTC-3’) va
1492R (5-TACGGTTACCTTGTTACG-ACT-3")
(Lane, 1991) dé khuéch dai gen 16S-rRNA cua vi
khuan. Thanh phan cia mot phan tng PCR 50 pL
gém: 5 pL PCR buffer (10X); 4 uL MgCI2; 4 uL
dNTPs (1,25 mM mai loai); 1 uL mdi loai mdi (10
uM); 0,5 puL DMSO; 0,5 pL Taq polymerase
(5U/uL); 2 uL. DNA (50-100 ng/uL); 32 puL nudc
c4t vo trung. Chu ky nhiét cia phan tmg PCR gom:
95°C (5 phut); 30 chu ky nhan sé lugng ADN Vi
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nhiét d6 va thoi gian tuong ung la 95°C (1 phut),
53°C (30 gidy), 72°C (90 gidy); va 72°C (5 phut).
San pham PCR duoc nhan dién bang ky thuat dién
di trong gel agarose 1,5% su dung dung dich dém
Tris-Acetate-EDTA 1X vai hiéu dién thé 50V trong
30 phat va dugc giai trinh tu bang phwong phap
Sanger tai Cong ty Sinh Hoéa Phu Sa. Trinh tw ADN
cia vi khuan dugc phan tich bang pham mém
Geneious va dugc so sanh v6i gen twong ung cua
cac dong vi khuan trong ngan hang dit liéu NCBI sir
dung cong cu BlastN
(http://www.ncbi.nlm.nih.gov/blast).

3 KET QUA VA THAO LUAN

3.1 Phan lap va tuyén chen vi khuin c6 kha
ning phin hiy KCIO3

Sau 4 lan nhan sinh khéi, chon loc va tuyén chon,
14 dong vi khuan da dugc phan 1ap trong moi trudng
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MM bé sung KCIOs3 (100 ppm). Khi dugc nudi cdy
trén moi truong TSA sau 48 gio, khuan lac cua cac
dong vi khuan khong dong nhat, kich thuéc bién
thién tir 1 - 3 mm; khuin lac tron hodc khong déu;
¢6 mau tring, vang hodc cam; bia nguyén, ring cua
hodc gon séng. Vé do ndi, da sb khuan lac 1ai, chi co
mot dong c6 khuan lac phang (Hinh 1). Tat ca cac
dong vi khuan déu Gram 4m va c6 kha nang chuyén
dong khi quan sét té bao dudi kinh hién vi ¢ vat kinh
100X. Trong 14 dong vi khuan phén lap, 7 dong
dugc ky hiéu CR3, CR8, CR10, CR45, CR48, CR51
va CR84 c6 kha ning tao sinh khdi cao hon cac dong
con lai khi dugc nuéi cy trong méi truong MM cé
b6 sung KCIOz (100 ppm) va glucose (2000 ppm)
sau 2 ngay nudi cay. Trong 7 dong vi khuan, 5 dong
¢6 té bao hinh que ngin, 2 dong co té bao hinh cau.
Céc dong vi khuan nay dwoc tuyén chon dé khao sat
kha ning phan hity KCIO; trong céc thi nghiém tiép
theo.

Hinh 1: Hinh thai khuan lac cia mgt s6 dong vi khuén dai dién sau 2 ngay nudi ciy trén mai truong TSA

A: dong CRI10; B: dong CR51; C: dong CR84

3.2 Khi nang phan hiy KCIOs cia vi
khuan trong méi trweong MM

3.2.1 Moi trwong nudi cdy khéng bé sung
glucose

Kha ning phan hily KCIO; ctia 7 dong vi khuan
trong moi truong MM c6 bd sung KCIO3 (100 ppm)
trong 7 ngay nudi ciy duoc trinh bay trong Hinh 1.
Trong méi trudng MM ¢6 bd sung KCIOs, hiéu qua
phan huy KCIO; cua 7 dong vi khuén ting dan theo
thoi gian nudi cdy, va gitra cac dong vi khuén c6
khac biét théng ké khi so sanh v6i nhau vé kha niang
phan huy KCIOj3 theo thoi gian. Sau mot ngay nuoi
cdy, dong CR51 phan hity KCIO3 cao nhét (16,8%),
khac biét c6 ¥ nghia thong ké (p < 0,05) so v&i cac
dong con lai. Bac biét, trong thoi gian tir 2 dén 7
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ngdy, dong vi khuan CR51 c6 hiéu qua phan hiy
KClOj3 cao nhét, khac biét c6 y nghia thong ké (p <
0,05) so voi cac dong con lai. Sau 7 ngay, dong
CRS51 c6 kha nang phan hity dén 91,4% KCIO; trong
moi trudng MM ¢6 b sung KCIO3 (100 ppm). Nam
dong vi khudn gdbm CR3, CR8, CR10, CR45 va
CR48 khong khac biét c6 y nghia théng ké (p < 0,05)
vé hiéu suit phan hay KCIO3. Dong CR84 phan huy
KCIOs thap nhét, dat 84,5% (Hinh 2). Su gia ting
sinh khdi cta vi khuan thong qua gia tri mat do
quang (ODsgoonm) khi durge nudi cdy trong moi truong
MM c6 bd sung KCIOz so véi nghiém thirc doi
chimg c6 chung vi khuin nhung khéng bd sung
KCIOj3 chiing t6 7 dong vi khuan tuyén chon déu c6
kha nang su dung KCIO; cho sy tang truong
(Bang 1).
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Hinh 2: Hi¢u suét phan giai KCIO3 ciia cac dong vi khuén trong méi trwomg MM c6 bd sung KCIO3
(100 ppm) theo thoi gian

Cdc gid tri trung binh trong cing mot ngdy theo sau béi cdc chit cdi giong nhau thi khdc biét khong c6 y nghia vé mdt

thong ké & mutc y nghia 5% (n=3, d@é léch chudn)

Bang 1: Mat d§ quang cia vi khuan theo thoi gian khi dwoc nudi ciy trong méi truomg MM c6 bd sung

KCIOs3

Dong Mat d9 quang trung binh (ODsoonm)

Ngay 1 Ngay 2 Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7
CR3 0,27 0,14 0,31 0,54 0,64 0,83 0,93
CR8 0,27 0,17 0,25 0,61 0,73 0,89 0,95
CR10 0,22 0,14 0,37 0,64 0,74 0,87 1,00
CR45 0,24 0,25 0,31 0,64 0,69 0,83 1,05
CR48 0,20 0,19 0,32 0,45 0,61 0,77 0,95
CR51 0,27 0,44 0,43 0,73 0,84 1,07 1,09
CR84 0,14 0,20 0,15 0,49 0,75 0,75 0,86
Ddi ching 0,11 0,11 0,12 0,13 0,12 0,12 0,13

3.2.2 Moi truong nuéi cdy cé bé sung glucose

Kha ning phan huy KCIOs cia 7 dong vi khuan
trong moi truong nudi cdy c6 bd sung KCIO; (100
ppm) va glucose (2000 ppm) trong 7 ngay duoc
trinh bay trong Hinh 2. Két qua nghién ctru cho thay
tat ca cac dong vi khuan déu phan huy KCIOsnhanh
hon so véi méi trudng chi bd sung KCIO3 (100 ppm)
(Hinh 2). Sau mét ngay nudi cdy, dong CR51 phan
hity KCIOs cao nhat vai hiéu suat 43,6%, khac biét
¢6 ¥ nghia théng ké (p < 0,05) s0 Véi cac dong con
lai. Sau 4 ngay, hiéu suit phan huy dat trén 60% &
cac dong vi khuan CR3, CR8, CR10 va CR51 twong
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ing Véi 67,4%, 73,6%, 63,7% va 73,3%. Hiéu suat
phan hay KCIO3 ciia 4 dong vi khuén nay tiép tuc
tang nhanh dén ngay 6 va dat t6i da & ngay 7 (trén
95%), trong d6 dong vi khuan CR10 va CR8 ¢6 hiéu
qua phan huy KCIOj3 cao nhat twong tng véi hiéu
Sut 99,8% va 97,4%, khac biét co ¥ nghia thong ké
(p < 0,05) so vai cac dong con lai. Dong CR48 co
hiéu suat phan huy thap nhat (82,6%), ké dén la
dong CR84 (84,5%) khac biét c6 y nghia thong ké
(p < 0,05) so voi cac dong con lai. Cac dong vi
khuin CR3, CR45 va CR51 khong khac biét v& hiéu
sut phan huy KCIO; khi so sanh v6i nhau (Hinh 3).
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Hinh 3: Higu suit phan giai KCIOs ciia cic dong vi khuin trong méi truong MM cé bd sung KCIOs
(100 ppm) va glucose (2000 ppm) theo thai gian

Cdc gid tri trung binh trong ciing mét ngay theo sau béi cdc chit cdi giong nhau thi khdc biét khéng cé ¥ nghia vé mat

thong ké & mutc y nghia 5% (n=3, d6 léch chudn)

Theo nghién ctru cua Tran Thi Diéu Nguyén va
ctv (2017), dong vi khudn TN3 dugc phan 1ap tur dat
trong nhan & quan Thdt Nét, Can Tho ¢ kha nang
phan hity 78,6% KCIOs (100 ppm) 7 ngay nudi ciy
trong moi trudng MM c6 bd sung glucose (2000
ppm). Nhur vay, 2 dong vi khudn CR10 va CR8 dugc
phan 1ap tir dat trong nhin & quan Cai Ring c6 kha
nang phan hay KCIOz hiéu qua hon. Su khac nhau
vé kha nang phan huy KCIO3 ¢6 thé do cac dong vi
khuan dugc phan 13p tir hai ving trong nhan khac
nhau di duoc tiép xuc voi KClO3 véi thoi gian va
nong do khong gidng nhau. Ngoai ra, cic dong vi
khuan phan lap co6 thé thudc cac loai khac nhau nén
kha nang phan huy KCIO; cia chung ciing khac
nhau.

Nhin chung cac dong vi khudn duoc nudi trong
moéi trudng MM ¢6 bd sung KCIOs (100 ppm) va
glucose (2000 ppm) c6 kha nang phan huy KCIOs;
cao hon so vai moéi treong chi ¢c6 KClOs. Khi so
sanh 3 dong vi khuan phan huy KCIO3 higu qua gom
CR8, CR10 va CR51 cho thay hiéu suat phan hiy
KCIOj3 cta cac dong vi khuan nay cao hon khi moi
treong dugc bd sung glucose, tuong tng dat 97,4%;
99,8% va 96,1% (Hinh 3), trong mdi truong khong
bé sung glucose, hiéu suat phan hay KCIOs lan luot
1a 78,4%; 83,3% va 91,4% (Hinh 2). Két qua nay
phu hop véi nghién ctu cta Sutigoolabud et al.
(2004) cho thdy mau dat dwoc bd sung glucose &
nong do tir 10 g/kg dat (10.000 ppm) gitp cho luong
KCIlOs tdn du trong dét (341 ppm) dwoc vi sinh vat
dat phan hity nhanh hon, KClO3 dugc phan hay gan
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nhu hoan toan trong 4 tuan khao sat khi so v6i mau
dat d6i ching khong bd sung glucose. Piéu nay co
thé do glucose 1a ngudn carbon hitu dung gitp gia
tang sinh khoi cua vi khuan dan dén ting hiéu suit
phan huy KCIOs.

3.3 Kha ning phan hiy KCIOs cia vi
khuin trong dit

Kha ning phan huy KCIOs cia 7 dong vi khuan
trong moi trudng dat da khir tring c6 bd sung KCIO3
(375 ppm) va glucose (750 ppm) trong 9 ngay dugc
trinh bay trong Hinh 4. Két qua nghién ctu cho thay,
cac dong vi khuan déu c6 hiéu suat phan hiy KCIO;
téng trong thoi gian khdo sat. Trong do, dong CR10
va CR3 phan huy KCIO; cao nhét, tuong ting véi
hiéu suat 33,9% va 33,3% sau mot ngiy nudi cy,
khac biét c6 y nghia thong ké (p < 0,05) so vdi cac
dong con lai. Pén ngay thir 3, dong CR3 phén huiy
KClOj3 cao nhét, dat 78,4%. Sau 5 ngay, hidu suét
phan huy dat trén 80% & 2 dong vi khuén CR10 va
CR3 (88,7% va 80% tuong ung) Hiéu suat phan huy
cta 2 dong vi khuén nay tiép tuc ting cao dén ngay
thir 7. Dac biét dén ngay thir 9, dong vi khuan CR10
va CR8 c6 hiéu qua phan hiy KCIOs cao nhit, dat
94,4% va 93,7%, khéc biét co y nghia thong ké (p <
0,05) so vdi cac dong khac & cung thoi diém. Dong
CR84 c6 higu suat phan hiy thap nhat (68,8%), ké
dén 1a dong CR48 (78,9%) va CR51 (81,3%) khac
biét c6 ¥ nghia théng ké (p < 0,05) so véi cac dong
con lai. Hai dong CR3 va CR45 khong khéc biét vé
hiéu suét phan hiy KCIOs.
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Hinh 4: Hi¢u suit phan hily KCIO3 ciia cic dong vi khuin trong dét cé6 bé sung KCIO3 (375 ppm) va
glucose (750 ppm) theo thoi gian

Cic gid tri trung binh trong ciing mét ngay theo sau béi cdc chir cdi giong nhau thi khdc biét khéng cé Y nghia vé mat

thong ké & mitc y nghia 5% (n=3, d@é léch chudn)

3.4 Kha ning héa huéng dong theo KCIOs
cia vi khuan

Hai dong vi khuan CR8 va CR10 c6 kha ning
phan hiy KCIO3 cao nhét nén duoc tuyén chon dé
khao sat kha ning hoa hudng dong theo KCIO3, Két
quéa khao sat cho thiy dong CR8 c6 kha ning hoa
huéng dong theo KCIO3 do dong vi khuén nay tao

sinh khdi V& phia vi tri c6 bd sung KCIO3 (Hinh 5).
Nguoc lai, & nghiém thirc dbi chimg khong bé sung
KCIlO3, vi khuan CR8 chi tao sinh khdi ngay tai vi
tri chung ban dau (Hinh 5A). Dong vi khuan CR8
thé hién sy tao sinh khéi hudng vé vi tri bd sung
KClO3 & hai nghiém thuc bd sung KCIO; & nira vong
tron (Hinh 5B) va ca vong tron (Hinh 5C) quanh vi

Hinh 5: Héa hwéng dong theo KCIO3 ciia dong vi khuin CR8
A. Méi truong MM khéng bé sung KCIO3, ¢é ching vi khudn.
B. Méi truong MM bé sung KCIO3 & nika vong tron, ¢6 ching vi khuan.
C. Méi trieong MM bé sung KCIO3 ¢ cd vong tron, ¢é chung vi khudn.

Trong dét, cac hop chat hoa hoc thudng phan bd
khong dong déu va bam vao cac phan tir dat lam cho
vi sinh vat kho tiép xtic va phan hity, do d6 kha ning
di chuyén theo mét hop chit hoa hoc nao dé (hoa
huéng dong) 1a dac diém thuan loi giap vi khuén
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phét hién va di chuyén dén hop chit nay dé phan huy
(Grimm and Harwood, 1997). Theo Pandey and Jain
(2002), cac vi khuan c6 kha ning phan hily cac hop
chat hitu co 6 nhim khac nhau nhu hydrocarbon
mot vong va da vong thom, alkan, nitroaromatics,
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va cac thudc trir sdu gbc chlor ciing thé hién kha
ning hoa hudng dong theo cac chit nay. Chang han,
Bijdekerke (2004) va Sniegowski (2005) da phan
lap dwoc vi khuan Pseudomonas stutzeri E1,
Pseudomonas sp. E7 wva Novosphingobium
subarcticum E6 c6 kha nang phan hity va hoa hudng
dong theo hydrocarbon da vong thom phenanthrene.
Vi khuan Novosphingobium sp. KN65.2 c6 kha
ning héa hudéng dong theo thudc diét con trung
carbofuran ciing ¢6 kha nang phan huy hiéu qua
carbofuran (Nguyen et al., 2014). Trong nghién ctru
nay, dong vi khuan CR8 vira c6 kha nang phan hay
KCIOscao trong méi trudng c6 bd sung glucose vira
c6 kha ndng héa huéng dong theo KCIOs nén CR8
1a dong vi khuan tiém nang c6 thé dugc sir dung cho
céc nghién ciru g dung dé xir Iy KCIO3 trong dat.

3.5 Pinh danh vi khuin

Két qua phan tich trinh tu gen cho thy gen 16S-
rRNA cua dong vi khudn CRS twong dong 98% Vi
gen twong ung cua dong Enterobacter cloacae MC4
(accession number KX268122.1) do d6 dong vi
khuan CR8 thudc chi Enterobacter va dugc dinh
danh 1a Enterobacter sp. CR8. Két qua nay phu hop
v6i nghién ctru cua Ridley et al. (2006) vé enzyme
phan giai nitrate duoc ly trich tir mang té bao cua vi
khuan Enterobacter cloacae dong SLD1a-1 ciing c6
kha nang phan hity hop chat chlorate.
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