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The aim of this study is to molecularly identify and determine cultural
characteristics, as well as ability to grow in media supplemented with
the pesticides of strain BPTC-107. Results of 16S rRNA gene
sequence comparison and analysis showed that strain BPTC-107 was
Sphingobium limneticum. Strain BPTC-107 was capable of growing
in Tryptone Soya Broth, R2A and Nutrient Broth media (Tryptone
Soya Broth medium was optimal), growing in the temperature range
of 15-40°C (25-30°C was optimal). Strain BPTC-107 was able to
grow at pH 4-8 (pH 7 was optimal). Strain BPTC-107 was capable of
using sugar sources including D-saccharose, D-maltose, L-rhamnose,
D-manitol, D-glucose and 3-hydroxybenzoic acid for growth.
Alkaline phosphatase, valine arylamidase, leucine arylamidase, a-
galactosidase and lipase (C14) were enzymes produced by strain
BPTC-107. Furthermore, strain BPTC-107 was capable of growing in
Mineral Salts Medium (MSM) supplemented with pesticides at
concentrations of 10, 50 and 100 with OD values of 0.08 + 0.03; 0.15
+ 0.03 and 0.10 + 0.02, respectively (of which 50 mg/l was optimal
concentration for growth).
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Muc tiéu cia nghién ctu nady nhiam dinh danh phan tir va xac dinh
cac dic diém nudi cdy, ciing nhu kha ning sinh truong trong moi
truong ¢ bo sung cac loai thudc bao vé thuc vat cua chung BPTC-
107. Két qua so séanh va phan tich trinh tu gen 16S rRNA cho thay
ching BPTC-107 la loai Sphingobium limneticum. Chung BPTC-107
¢6 kha nang sinh trong ciac moéi truong Tryptone Soya Broth, R2A va
Nutrient Broth (méi truong Tryptone Soya Broth 1a méi truong tdi
uu), sinh truong trong khoang nhiét d6 15-40°C (25-30°C la nhiét do
t6i wu); chiung BPTC c6 kha ning sinh truéng pH tir 4-8 (pH 7 12 tbi
uu). Chung BPTC-107 c6 kha ning sir dung cac ngudn dudng bao
gom D-saccharose, D-maltose, L-rhamnose, D-manitol, D-glucose va
3-hydroxybenzoic acid cho sinh truong. Alkaline phosphatase, valine
arylamidase, leucine arylamidase, a-galactosidase va lipase (C14) la
nhitng enzyme dugc san sinh boi chung BPTC-107. Hon nita, chung
BPTC-107 ¢ kha ning sinh trudng trong moi truong khoang chét
(MSM) ¢6 bé sung thudc bao vé thuc vat ¢ nong do 10, 50 va 100
véi gia tri OD twong ung 14 0,08 + 0,03; 0,15 + 0,03 va 0,10 £ 0,02
(trong d6 50 mg/1 12 ndng do thich hop cho sinh truéng).
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1. Pat van dé

Thudc bao vé thuc vat 1a mot trong nhitng thanh phan quan trong trong san xuat néng nghiép
nham bao vé cay trong khoi sau bénh hai. Tuy nhién, bén canh nhitng loi ich ma thudc bao vé
thuc vat mang lai, thi ton du thudc bao vé thuc vat lai 1a mot thach thic 16n trong nong nghiép,
anh huong tryc tiép dén chat lugng ndng san, tiém an nhiéu rai ro cho sic khoe con ngudi va da
dang sinh thai [1]. Thudc bao vé thyc vat co thé bi phan hiy bai vi sinh vét, hoa hoc, quang hoc
va mang sinh hoc [2], [3]. Tuy nhién trong diéu kién canh tac, sir dung vi sinh vat trong phan giai
thudc bao vé thuc vat 1a mot giai phap hiéu qua, than thién véi méi trudng va khong 1am anh
huong dén qué trinh san xuat [4]. Céc loai vi sinh vat chinh c6 kha nang phan hay thudc bao vé
thuc vat bao gom vi khuan va ndm; ching chuyén héa cac thudc bao vé thuc vat thanh ngudn
dinh dudng cho sinh truéng va phat trién [5].

Sphingobium spp. 1a vi khuan Gram am, thudc 16p alpha-proteobacteria. Pén nay, c6 khoang
60 loai duoc md ta (https://Ipsn.dsmz.de/genus/sphingobium) va phan b chii yéu o trong dt.
Céc loai cua chi Sphingobium dwgc chirng minh ¢ vai trd trong xur ly sinh hoc va phan hay sinh
hoc céc chit 6 nhiém, trong d6 c6 ca céc loai thudc bao vé thuc vat [6]. Thanh vién tiém ning cua
chi Sphingobium c6 kha ning phan huy céc loai thudc bao vé thuc vat duoc cdng bd trong nhirng
nim gan day nhu Sphingobium chlorophenolicum ATCC 39723 [7], Sphingobium sp. DI-6 [4],
Sphingobium sp. K22212 va Sphingobium sp. Cam5-1 [8], Sphingobium japonicum UT26 [9].
Trong khi dir liéu cong bd vé céc ching vi khuan c6 kha nang phan hity thuc bao vé thyc vat ¢
nudc ta con nhiéu han ché. Mot vai dong vi khuan c6 kha niang phan huy thudc bao vé thyc vat
dugc bao cao nhu Cupriavidus, Burkholderia, Ralstonia, Paracoccus, Stenotrophomonas va
Acinetobacter [10] — [12]. Trong bai bdo nay, dic diém sinh hoc cua Sphingobium limneticum
BPTC-107 dugc nghién cuiu.

2. Vat li¢u, mdi truwedng va phwong phap nghién ctiru
2.1. Vit ligu

Vdt ligu: Chang BPTC-107 dwoc cung cap boi Vién Khoa hoc su séng — Pai hoc Théi
Nguyén. Cac thudc bao vé thuc vat chuan duoc sir dung bao gom fenobucarb (Supelco, Merck),
carbosulfan (Supelco, Merck), chlopyryfos (Supelco, Merck), acephate (Supelco, Merck), aldrin
(Supelco, Merck) va endosulfan (Supelco, Merck).

2.2. Phwong phdp nghién ciru

Phirong phdp tach chiét DNA tong sé va nhan trinh tir gen 16S rRNA: Chung BPTC-107 duoc
hoat hoa trong méi truong Tryptic Soy Broth ¢ 28°C trong 2 ngay. DNA tong s6 cua ching
BPTC-107 duoc tach chiét theo phuong phap cia Sambroom va Rusell (2011) [13]. Cap mdi 27F
va 1492R duoc st dung dé nhan trinh gen 16S rRNA ciia BPTC-107 véi thanh phan cua phan
ung PCR theo phuong phéap cua Klindworth va cong su (2013) [14]. San phdm PCR cua chung
BPTC-107 duoc gidi trinh tu tai Cong ty Macrogen (Seoul, Han Quéc).

Phurong phdp phdn logi phan tir va xay dung so' do pha hé: Trinh tu gen 16S rRNA ciia chung
BPTC-107 duoc nhan dién va so sanh vai dit liéu cac loai di cong bd bang phan mém EzTaxon.
Gidi han vé mirc d6 twong dong trinh tu gen 16S rRNA duoc ddi chiéu véi thang chuan (>98,7%)
cho loai da dugc cong b [15]. Bong thoi, so do pha hé cua chung BPTC-107 dugc xay dung dé
xac dinh vi tri phan loai voi cac loai caa chi Sphingobium sir dung phan mém MEGA 7.0.

Phurong phdp xdc dinh dac diém nudi cay: Chung BPTC-107 duoc nudi cdy dong thoi trén
cac mdi truong Tryptone Soya Broth (Millipore, Merck), R2A (MB cell, Han Quéc), Nutrient
Broth (Oxoid, Anh) va xac dinh gia tri ODgoo & 5 ngay, 28°C. Dai nhiét d6 10, 15, 20, 25, 30, 37,
40 va 45°C; va pH 3, 4, 5, 6, 7 va 8 duoc thiét lap dé danh kha nang sinh truéng cua chung
BPTC-107 trong mdi trudng Tryptone Soya Broth trong 5 ngay nudi cy, 130 vong/phit. API 32
GN Kit (BioMérieux, Phap) duoc str dung dé danh gia kha ning sir dung cAc ngudn duong cho
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sinh trueong cua chung BPTC-107. API API ZYM (BioMérieux, Phap) ciing duoc sir dung dé xéac
dinh céc loai enzyme san sinh boi chung BPTC-107.

Phirong phdp xdc dinh sinh trirong cua cac ching phan ldp trong méi trirong c6 bé sung cac
hoat chdt bao vé thuc vdt: Chung BPTC-107 duogc hoat hda trong mdi truong Tryptic Soy Broth
& 28°C, 130 vong/phut trong 2 ngay. Thu nhan sinh khéi té bao va diéu chinh & mat do 5x108
CFU/ml trong moi truong MSM (g/l: Na;HPOs: 1,42; K:HPO.: 1,36; (NH.).SOs4: 0,3;
MgS0..7H,0: 0,05 ¢; CaCl..H,O: 0,0058; FeSO..7H,0: 0,00275; ZnSO.H.O: 0,0012;
MnS0O4.H20: 0,0017; Co(NOs3).6H,0: 0,00038; CuSO4.5H,0: 0,00024 va (NH.)sM070,.4H,0:
0,00013; pH =6,5+0,2). Tiép dén, 500 pl dich huyén phi cia chung BPTC-107 duoc cdy dén 5
ml MSM c¢6 bd sung dong thoi fenobucarb (Supelco, Merck), carbosulfan (Supelco, Merck),
chlopyryfos (Supelco, Merck), acephate (Supelco, Merck), aldrin (Supelco, Merck) va
endosulfan (Supelco, Merck) & néng do 0, 10, 50 va 100 mg/lit d6i véi mdi loai hoat chat bao vé
thuc vat. Kha niang phan huy thudc bao vé thuc vat dugc xac dinh théng qua gia tri ODsoonm Sau
10 ngay nudi cay ¢ 28°C.

Phirong phdp xie 1y sé liéu: S lidu dugc xt ly, so sanh thong qua T-Test cua Microsoft excel.

3. Két qua va thao luan
3.1. Pinh danh phén t# chisng BPTC-107

Trinh tu gen 16S rRNA cua chung BPTC-107 c6 kich thudc 1428 bp, véi ma sb truy nhap
trén GenBank 1a MZ544102. Chung BPTC-107 thé hién sy tuong dong vé trinh ty 16S rRNA a
99,86% va&i Sphingobium limneticum 3017 (JN591313), 98,79% v6i Sphingobium amiense
NBRC 102518T (BCUN01000076), 98,72% vé&i Sphingobium bisphenolicum AO1™ (AB191723),
98,23% voi Sphingobium yanoikuyae ATCC 512307 (JH992904) va tir 97,37-98,94% véi cac
thanh vién khac ctia chi Sphingobium (Bang 1). Két qua tai Bang 1 ciing cho thiy chung BPTC-
107 gan nhat voi Sphingobium limneticum 3017 (IN591313) (99,86%, v&i 02 nucleotide khac biét
& vi tri thir 58 va 65 trén dit liéu NCBI Blast). Ddi chiéu véi giéi han (>98,7%) [15] vé su tuong
ddng cua trinh tu gen 16S rRNA, chung BPTC-107 thudc loai Sphingobium limneticum dugc mo
ta bai Chen va cong su (2013) [16].

Bang 1. Sur rwong dong cua trinh tr gen 16S rRNA cia ching BPTC-107 véi cé&c loai gan nhat

Cic loai gin nhit Muire df S nl_lcleotide
twong dong (%) sai khéc
Sphingobium limneticum 3017 (JN591313) 99,86 2/1409
Sphingobium amiense NBRC 102518™ (BCUN01000076) 98,79 17/1409
Sphingobium bisphenolicum AO1T (AB191723) 98,72 18/1409
Sphingobium yanoikuyae ATCC 512307 (JH992904) 98,23 25/1409
Sphingobium vermicomposti VC-230T (AM998824) 97,94 29/1409
Sphingobium cloacae NBRC 1025177 (BCUM01000103) 97,59 34/1409
Sphingobium baderi LLO3" (ATI1B01000020) 97,52 35/1409
Sphingobium scionense WP01T (EU009209) 97,45 34/1335
Sphingobium chlorophenolicum NBRC 161727 (JFHR01000107) 97,44 36/1409
Sphingobium mellinum W4T (KF437546) 97,37 37/1409
Sphingobium aromaticivastans UCM-25" (KU052683) 97,37 37/1409

Bén canh d¢, so db pha hé caa chung BPTC-107 (Hinh 1) cho thdy ching BPTC-107 duogc
sap xép vao nhom cua chi Sphingomonas va cung nhém véi Sphingobium yanoikuyae 1a loai
chuan cua chi Sphingobium [17]. So d0 pha hé ciing boc 16 ching BPTC-107 ¢6 vi tri tring véi
Sphingobium limneticum 3017 (JN591313) (v6i gia tri bootrap =97). Duwa vao két qua so sanh
trinh tu gen 16S rRNA va so dd pha hé cho thiy chung BPTC-107 1a thanh vién cua chi
Sphingobium, véi tén goi khoa hoc 1a Sphingobium limneticum BPTC-107.
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73— Sphingobium chlorophenolicum NBRC 16172T (JFHR01000107)
79| =————— Sphingobium aromaticivastans UCM-25T (KU052683)
Sphingobium mellinum WI4T (KF437546)
Sphingobium vermicomposti VC-230T (AM998824)
Sphingobium bisphenolicum AO1T (AB191723)

50

| _[ Sphingobium sp. BPTC-107 (MZ544102)
97 Sphingobium limneticum 301T (IN591313)
Sphingobium amiense NBRC 102518T(BCUN01000076)
Sphingobium baderi1.LO3T (ATIB01000020)
96— Sphingobium cloacaeNBRC 1025177 (BCUM01000103)
— Sphingobium scionense WP01T (EU009209)
100~ Sphingobium yanoikiyae ATCC 512307 (JH992904)
Rhizorhabdus wittichiiDSM 6014T (AB021492)

56

—
0.005

Hinh 1. So d6 phd hé ciia ching BPTC-107 véi cdc loai gan nhdt dwa vao trinh tir gen 16S rRNA;
Rhizorhabdus wittichii DSM 6014" (4B021492) duwoc sir dung la ngodi chi Sphingobium

3.2. Pic diém nubi cdy cia chiing BPTC-107

Chung BPTC-107 cd kha nang sinh trudng trong cac moi truong Tryptone Soya Broth, R2A
va Nutrient Broth (Tryptone Soya Broth & méi truong tdi wu), nhiét do 15-40°C (25-30°C la nhiét
d6 t6i wu) va pH tir 4-8 (pH 7 1a téi wu). Chung BPTC-107 c6 kha ning dong hoa cac ngudn
duong bao gdm D-saccharose, D-maltose, L-rhamnose, D-manitol, D-glucose va 3-
hydroxybenzoic acid; nhung khéng c6 kha niang dong hoéa cac ngudn bao gom N-acetyl-
glucosamine, D-ribose, inositol, itaconic acid, suberic acid, sodium malonate, sodium acetate,
sactic acid, L-alanine, potassium 5-ketogluconate, glycogen, L-serine, salicin, D-melibiose, L-
fucose, D-sorbitol, L-arabinose, propionic acid, capric acid, valeric acid, trisodium citrate, L-
histidine, potassium 2-ketogluconate, 3-hydroxybutyric acid, 4-hydroxybenzoic acid va L-
proline. Chung BPTC-107 c6 kha nang san sinh cdc enzyme alkaline phosphatase, valine
arylamidase, leucine arylamidase, a-galactosidase va lipase (C14); nhung khéng san sinh esterase
(C4), esterase lipase (C8), cystine arymidase, trypsin, a-chymotrypsin, acid phosphatase, napthol-
AS-Bl-phosphohydrolase, B-galactosidase, B-glucuronidase, a-glucosidase, B-glucosidase, N-
acetyl-B-glucosaminidase, a-mannosidase va a-fucosidase. Két qua xac dinh dic diém nudi ciy
cho thay chiing BPTC-107 thugc nhém vi khuan wu nhiét trung binh va & pH trung tinh. Nhiing
dic diém nay phi hop voi md ta vé dic diém loai chuan cua chi Sphingobium dugc md ta bai
Takeuchi va cong su (2001) [17].

3.3. Xdc dinh khd ndng sinh trwéng cia ching BPTC-107 trong méi trwéng bé sung thuac
bdo vé thuc vit

Kha nang sinh truong (ODeoo) ctia chiing BPTC-107 trong mdi truong MSM véi lugng thude
bao vé thuc vat bd sung 0, 10, 50 va 100 mg/l lan luot 1a 0,008 + 0,001; 0,083 + 0,025; 0,147 +
0,031 va 0,103 + 0,015 (Bang 2 va Hinh 2). Trong méi trudng khéng bd sung thube bao vé thuc
vat, gia tri OD cua chung BPTC-107 1 0,008 + 0,001 thip hon ¥ nghfa (p<0,05) khoang 10; 18
va 13 1an so véi khi bd sung 10; 50 va 100 mg/I thuéc bao vé thuc vit.
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Bang 2. Kha nang sinh truong cua chung BPTC-107 trong moéi truong MSM
¢d bé sung thuoc bdo vé thuc vit ¢ 28°C, 10 ngay nubi cay

Nong do thudc bao vé thuce vét b sung (mg/l) Mit d§ quang (ODsoo)
0 0,008 £ 0,001
10 0,083 £ 0,025
50 0,147 £ 0,031
100 0,103 £ 0,015

Két qua & Bang 2 ciing cho thay, sinh truéng cua chung BPTC-107 dat cao nhat (OD =0,147 +
0,031) khi bo sung thudc bao vé thuc vat & nong d6 50 mg/l, cao hon ¥ nghia khoang 1,8 lan so
Vv6i & nong do thudc bao vé thuc vat bo sung 10 mg/l (p=0,034) va 1,4 lan khi b6 sung 100 mg/I
thudc bao vé thuc vat (p=0,039). Khong co su khac biét vé kha ning sinh truéng cua chung
BPTC-107 trong mdi trudng ¢ bo sung thude bao vé thuc vat & 10 va 100 mg/l (p=0,18). Két
qua nghién cau cho thay, thudc bao vé thuyc vat nhu mot ngudn dinh dudng va dugc ching
BPTC-107 st dung cho qua trinh sinh trudng cua té bao.

0.20

0.16

0 10 50 100

Nong dd thude bao vé thuwe vat (mg/l)

o
[N
N

Gi4 tri OD
o
o
(o]

o
o
=

Hinh 2. Khd ndng sinh trirong cua ching BPTC-107 ¢ 28°C, 10 ngay nudi cay

Thuéc bao vé thyc vét dugc sir dung phd bién trong trong trot vi kha ning kiém soat sau
bénh hai mot cach hiéu qua. Tuy nhién, phan I6n Twong thudc bao vé thuc vat ton du trong moi
truong dat s& c6 tac dong tiéu cuc dén chat luong ndng san, sirc khoe con nguoi, moi truong sinh
thai. Cac bang chuang khoa hoc di chirng minh céc chang vi sinh vét ¢ kha ning phan hay cac
loai thudc bao vé thyc vat tao ra cac san pham khong doc hai véi moi trudng sinh thai [2], [4].
Ching BPTC-107 c6 kha ning phan huy t6t thudc bao vé thuc vat ¢ ndng d6 50 mg/I (Hinh 2) va
thuoc chi Sphingobium, khac biét vai cac chi vi khuan da cong bb & nudc ta nhu Paracoccus,
Stenotrophomonas, Acinetobacter, Cupriavidus, Burkholderia va Ralstonia [10]-[12]. Cac chi vi
khuan tiém ning c6 kha ning phan hiiy manh thudc bao vé thuc vat duoc biét téi bao gom
Pseudomonas, Flavobacterium, Bacillus, Sphingomonas, Sphingobium, Arthrobacter [2]. Bdi voi
chi  Sphingobium ¢6 khoang 60 loai dwoc md ta cho dén nay
(https://Ipsn.dsmz.de/genus/sphingobium), mét vai loai duoc biét toi véi kha nang phan hay céc
loai thudc bao vé thuc vat c6 cau tric bén viing (bao gom ca mach vong) nhu diazinon boi ching
Sphingobium sp. DI-6 [4], ethoprophos, phenthoate va phorate bgi ching Sphingobium sp.
K22212 va Sphingobium sp. Cam5-1 [8] va hexachlorocyclohexane bai Sphingobium japonicum
UT26 [9]. Sphingobium limneticum 301" Ia mot loai méi, dugc mo ta boi Chen va cong su nim
2013, nhung khong mé ta dén kha ning phan huy thudc bao vé thuc vat [16]. Trong nghién cuu
nay, chung BPTC-107 thugc loai Sphingobium limneticum véi kha nang phan huy cac loai thude
bao vé thuc vat duoc md ta va duoc coi 1a chung vi khuan tiém ning cho xu ly ton du thudc bao
vé thuc vat trong moi truong.
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4. Két luan

Duva vao phén tich trinh tu gen 16S rRNA, chung BPTC-107 la mét thanh vién cua chi
Sphingobium va dugc goi tén la Sphingobium limneticum BPTC-107. Chung BPTC-107 sinh
truong tot trong moi truong Tryptone Soya Broth, tir 25-30°C va pH 7. Chung BPTC-107 ¢6 kha
ning sir dung cac ngudn duong bao gém D-saccharose, D-maltose, L-rhamnose, D-manitol, D-
glucose, 3-hydroxybenzoic acid va san sinh cac loai enzyme alkaline phosphatase, valine
arylamidase, leucine arylamidase, a-galactosidase va lipase (C14). Chung BPTC-107 thé hién hoat
tinh phan hiy manh céc loai thudc bao vé thuc vat & ndng d6 50 mg/l voi mdi loai thude dugc thir
nghiém.

Loi cam on
Nghién ctru nay duoc tai tro boi S Khoa hoc va Coéng nghé tinh Bac Giang, thong qua dé tai

"Nghién ctu xu ly tén du thudc bao vé thuc vét trong dét trong ciy an qua tai huyén Tan Yén,
tinh Bac Giang".
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