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The objective of this study is molecular identification, determination of culture
characteristics and fenitrothion degrading ability of strain BPPL-102. Strain
BPPL-102 could grown on Tryptone Soya Broth, R2A, Luria-Bertani and Nutrient
Broth media, from 10-40°C and pH 4-7.5. Strain BPPL-102 can assimilate sources
of D-glucose, malic acid, D-saccharose, D-mannitol, phenylacetic acid, D-ribose,
L-serine, L-alanine, potassium gluconate and glycogen; and producing esterase
(C4), esterase lipase (C8), leucine arylamidase, acid phosphatase and naphthol-
AS-Bl-phosphohydrolase, alkaline phosphatase, D-glucosidase. The 16S rRNA
gene sequence of strain BPPL-102 has the highest similarity (99.73%) with
Pseudomonas putida NBRC 141647 and 99.04-99.38% with other species of the
genus Pseudomonas. Together, the Phylogenetic tree revealed that strain BPPL-
102 was arranged in a branch as Pseudomonas putida NBRC 141647, Based on
16S rRNA gene sequence analysis data, strain BPPL-102 was identified as
Pseudomonas putida. Strain BPPL-102 could grown in MSM medium
supplemented with fenitrothion at a concentration of 10-100 mg/I (50 mg/l was
optimal growth for strain BPPL-102). The fenitrothion (50 mg/l) biodegradation
efficiency of Pseudomonas putida BPPL-102 reached 80.54% in 14 days.
Therefore, Pseudomonas putida BPPL-102 could be potential strain source for
agricultural residual fenitrothion treatment.
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Nghién ctru dugc thuc hién nhiam dinh danh phan tir, xac dinh cac dic diém
nudi cdy va kha niang phan huy fenitrothion cua ching vi khuan BPPL-102.
Chung BPPL-102 c6 kha nang sinh truong trén cac moi truong Tryptone
Soya Broth, R2A, Luria-Bertani va Nutrient Broth, tir 10-40°C va pH 4-7,5.
Chung BPPL-102 ddng hoa dugc cac ngudn D-glucose, malic acid, D-
saccharose, D-mannitol, phenylacetic acid, D-ribose, L-serine, L-alanin,
potassium gluconate va glycogen; va sinh cac enzyme esterase (C4),
esterase lipase (C8), leucine arylamidase, acid phosphatase va naphthol-
AS-BI-phosphohydrolase, alkaline phosphatase, D-glucosidase. Trinh tu
gen 16S rRNA cua chung BPPL-102 c6 mutc d6 twong dong cao nhit
(99,73%) véi Pseudomonas putida NBRC 141647 va tir 99,04-99,38% voi
cac loai khac thudc chi Pseudomonas. Bong thoi, so db tién hda thé hién
chung BPPL-102 sip xép clng nhéanh véi Pseudomonas putida NBRC
14164". Dya vao dit liéu phan tich trinh ty gen 16S rRNA, chung BPPL-
102 dugce xac dinh la Pseudomonas putida. Ching BPPL-102 cé kha niang
sinh treéng trong méi trudng MSM ¢6 b sung fenitrothion & ham lwong
tir 10-100 mg/I (50 mg/l 1a t6i wu cho chiing BPPL-102 sinh truéng). Hiéu
suit phan hay fenitrothion (50 mg/l) cia chung Pseudomonas putida BPPL-
102 dat 80,54% trong 14 ngay. Do do6, chung Pseudomonas putida BPPL-
102 duoc coi la ngudn chang tiém ning cho xir ly ton fenitrothion trong
ndng nghiép.
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1. Pat van dé

Fenitrothion 1a thudc bao vé thuc vat nhom Ian hitu co, duoc sir dung rong rdi nham chéng lai
cac loai con tring gay bénh ¢ thuc vat. Bén canh céac tac dong tich cuc d6i vai cay trong, ton du
fenitrothion trong moi truong la thach thac 16n, tiém an nhiéu rai ro cho suc khoe con nguoi, chat
lwong ndng san, moi truong sinh thai. Theo Tamura va cong su (2001) va Colovi¢ va cong Su
(2013) cho thdy, fenitrothion la tac nhan gay tc ché su hoat dong cuaa cholinesterase (enzyme lién
quan dén dan truyén than kinh & nguoi), diéu nay dan t6i cac hién tugng budn ndn, chong mat, té
liét ho hap va tir vong & nguoi khi phoi nhiém [1], [2]. Trong maéi truong dat, fenitrothion c6 thé
ton tai tir vai tudn dén sau thang phy thude vao diéu kién sinh thai, tho nhudng [3]. Béo céo cua
Katsumata va cong su (2011) cho thay hoat chat bao vé thuc vat fenitrothion bi phan hay véi hiéu
Sut cao, trong thoi gian ngan bai song siéu am hodc 6xy hoa dudi tac dong cua Fe(Ill) va oxalate
hodc tia UV [4]. Tuy nhién, cic phuong phap nay khong dam bao tinh kha thi d6i vai xur 1y ton du
fenitrothion trong dét canh tac.

Vi khuan tham gia vao hau hét cac qua trinh chuyén hda cac chat trong tu nhién, ¢ kha ning
phan huy ton du cac thudc bao vé thuc vat sir dung trong ndng nghiép bing cac loai ezyme ngoai
bao cua ching tao ra cac san pham cubi cing khong doc hai v6i con ngudi va méi truong sinh thai
[5], [6]. Pseudomonas la vi khuan Gram &m, thudc I6p 3-proteobacteria, dugc mo ta dau tién vao
nim 1894 [7]. Cho dén nay, c6 hon 560 loai thudc chi Pseudomonas dugc cong b trén dir liéu
LPSN vé phan loai vi khuan (https://Ipsn.dsmz.de/genus/pseudomonas). Mot sb loai thudc chi
Pseudomonas duoc bao cao la nhitng chung tiém ning c6 kha nang phan huy ton du cac loai thudc
bao vé thuc vat, bao gom ca fenitrothion [8]-[10]. Trong nghién ciu nay, chung Pseudomonas
putida BPPL-102 dwoc phan 1ap tir dat trong ché tai Pha Lwong, Thai Nguyén voi kha nang phan
huy fenitrothion dugc béo cao.

2. Vat li¢u, moi truwedng va phwong phap nghién ctru
2.1. Vit ligu

Vat liéu: Chung BPPL-102 duoc cung cap bai Vién Khoa hoc su séng — Pai hoc Thai Nguyén.
2.2. Phwong phdp nghién ciru

Phirong phdp xdc dinh déc diém nudi cdy cua ching BPPL-102: Kha ning sinh truéng trong
cac loai méi truong, nhiét d va pH caa chung BPPL-102 dugc thuc hién theo phuong phép cua
Nguyén Manh Tuén va cong su (2024) [11]. API 32 GN Kit (BioMérieux, Phap) va APl APl ZYM
(BioMérieux, Phap) duogc sir dung dé xac dinh kha ning dong hoa cac ngudn carbon va cac loai
enzyme san sinh cua chung BPPL-102.

Phurong phdp dinh danh phan tiz: Chung BPPL-102 duoc nudi cdy trong méi trudng dich thé
Tryptic Soy Broth, 130 vong/phdt, & 25°C trong 2 ngay. Ly tam thu nhan sinh khdi té bao cho tach
chiét DNA tong sé [12]. Cip mdi 27F-AGAGTTTGATCMTGGCTCAG va 1492R-
TACGGYTACCTTGTTACGACTT dugc sir dung dé khuéch dai trinh tu gen 16S rRNA cua
BPPL-102. Thanh phan va chu trinh ciia phan img PCR duoc thyuc hién theo mé ta cua Klindworth
va cong sy (2013) [13]. San pham PCR dugc doc trinh tu tai cong ty Macrogen (Seoul, Han Qudc).

Phirong phdp phdn logi phan tir va xay dung so do pha hé: Trinh tu gen 16S rRNA cua chang
BPPL-102 duwoc so sanh véi cac loai vi khuan thong qua dit liéu cua EzBioCloud
(https://www.ezbiocloud.net/). Dya vao dit liéu vé mac do twong dong (%) vé trinh tu gen 16S
rRNA cua ching BPPL-102 vdi cac loai gan nhit vé phan loai [14] va so dd pha hé théng qua phan
mém MEGA 7.0 dé phan loai chung BPPL-102.

Phirong phdp xdc dinh khd ndng sinh trieong cia ching BPPL-102 trong méi trirong ¢ bé sung
fenitrothion: Chaung BPPL-102 dugc nudi cdy trong méi truong Tryptic Soy Broth
& 25°C, 130 vong/phut trong 2 ngay. Sinh khéi té bao duoc thu thap bang ly tim va diéu chinh &
mat do ~5x10® CFU/ml trong moi trudng MSM (g/l: Na2HPO4: 1,42; K2HPOA4: 1,36; (NH4)2S04:
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0,3; MgS04.7H20: 0,05 g; CaCl2.H20: 0,0058; FeSO4.7H20: 0,00275; ZnSO4.H20:
0,0012;MnSO4.H20: 0,0017; Co(NO3).6H20: 0,00038; CuSO4.5H20: 0,00024 va
(NH4)6M0702.4H20:0,00013; pH =6,5+0,2). Tiép dén, 500 pl dich huyén pht caa chung BPPL-
102 duoc cay dén 5 ml MSM c6 bo sung fenitrothion (Supelco, Merck) & nong do 0, 10, 50 va 100
mg/lit. Kha nang sinh truong cta chiung BPPL-102 trong moi trudng co fenitrothion dugc xac dinh
thdng qua gia tri OD600nmM sau 10 ngay nudi ciy & 25°C.

Phuong phap xac dinh kha nang phdn huy fenitrothion cua chung BPPL-102: Chung BPPL-
102 dugc hoat hoa trong méi truong dich thé Tryptic Soy Broth ¢ 25°C, lac 130 vong/phdt trong 2
ngay. Sau 2 ngay nudi cay, thu nhan sinh khdi té bao va diéu chinh & mat d6 5x108 CFU. Tiép dén,
0,5 ml dich huyén phu dugc cdy vao éng nghiém thay tinh c6 nap chira dung 5 ml MSM ¢6 b
sung fenitrothion & nong d6 50 mg/I; nudi lac 120 vong/phut, 25°C (Méi truong MSM c¢6 bo sung
fenitrothion 1a ddi chimg dwoc sir dung). Dich nudi cay dwoc thu nhan ¢ cac thoi diém 0, 5, 10 va
14 ngay; fenitrothion trong dich nudi cay dugc tach chiét va phan tich theo mé ta cua Bricefio va
cong su (2020) [15], cu thé 1 ml dich huyén phu duoc thu nhan va loai bo sinh khéi té bao ¢ 13.000
vong/phut trong 10 phdt, bd sung 1 ml acetonitrile vao 0,5 ml dich sau ly tam va lc 120 vong/phdt,
30 phit ¢ nhiét do phong. Tiép dén, 0,6 g MgSO4 va 0,15 g NaCl duoc bd sung vao hdn dich va
Iic trong 1 phat. Loc hdn dich qua mang loc 0,22 um va 1,5 pl dich loc dugc sir dung cho xéac dinh
ham lugng cac loai hoat chat bao vé thuc vat théng qua hé théng sic khi khdi phé GC-MS
(PerkinElmer - M¥). Diéu kién GC-MS (Gas Chromatography—Mass Spectrometry) nhu sau: toc
d6 khi heli 1 ml/pht, nhiét &6 duong truyén quang khdi khd 290°C véi chu trinh nhiét 95°C trong
1,5 phut, sau d6 20°C/phit ting dan 1&n 190°C, tang 25°C/phut tir 190°C 1&n 290°C va 290°C trong
20 phat.

Phirong phdp xit 1y sé liéu: S6 liéu duoc xir 1y, so sanh théng qua T-Test caa Microsoft excel.

3. Két qua va thao luan
3.1. Pdc diém nudi cdy cia chiing BPPL-102

Chung BPPL-102 sinh truong trong cac moi truong Tryptone Soya Broth, R2A, Luria-Bertani
va Nutrient Broth (Luria-Bertani 1a méi truong ti wu). Chung BPPL-102 ¢6 kha nang sinh truéng
tir 10-40°C (t6i wu ¢ 30°C) va pH 4-7,5 (t6i wu & pH 6,5). DI véi API 32 GN Kit, chung BPPL-
102 c6 kha nang ddng hoa D-glucose, malic acid, D-saccharose, D-mannitol, phenylacetic acid, D-
ribose, L-serine, L-alanin, potassium gluconate va glycogen; nhung khong c6 kha niang dong hoé
cac ngudn carbon bao gom D-maltose, L-rhamnose, 3- hydroxybenzoic acid, N-acetylglucosamine,
inositol, itaconic acid, suberic acid, sodium malonate, sodium acetate, sactic acid, potassium 5-
ketogluconate, 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 Lproline. D6i véi APl ZYM kit, ching BPPL-102 sinh cac loai enzyme
esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase va naphthol-AS-BI-
phosphohydrolase, alkaline phosphatase, D-glucosidase; nhung khong sinh cac enzyme valine
arylamidase, leucine arylamidase, a-galactosidase va lipase (C14), cystine arymidase, trypsin, o-
chymotrypsin, B-galactosidase, p-glucuronidase, a-glucosidase, p-glucosidase, Nacetyl-p-
glucosaminidase, o-mannosidase va a-fucosidase. Nhiing dic diém nudi cay cua chang BPPL-102
tuong dong véi mo ta cua loai Pseudomonas putida DSM 2917 va cac loai khac thudc chi
Pseudomonas [16].

3.2. Phan logi phéan ti# ching BPPL-102

Trinh tu gen 16S rRNA cua chung BPPL-102 ¢6 kich thudc 1483 bp, dugc dang ky trén ngan
hang GenkBank v&i ma s6 truy nhap la MZ544108. Két qua tai Bang 1 cho thy trinh tu gen 16S
rRNA cua chung BPPL-102 c6 murc d6 tuong ddng cao nhat (99,73%) véi Pseudomonas putida
NBRC 14164" (AP013070) va tir 99,04-99,38% vai cac loai khac thudc chi Pseudomonas (Bang
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1). Béi chiéu vai gioi han chan (>98,7%) vé mire do twong dong cua trinh tu gen 16S rRNA cho
xac dinh phan loai vi khuan, chung BPPL-102 duoc xac dinh 1a Pseudomonas putida [14].
Bang 1. Két qua so sanh trinh tir gen 16S rRNA cua chiing BPPL-102

Véi c4c loai gan nhat cong bé trén dir liéu EzBioCloud

Loai gan nhat

Sw twong dong S6 nucleotide

(%) khac biét
Pseudomonas putida NBRC 14164T (AP013070) 99,73 4/1458
Pseudomonas kermanshahensis SWRI100" (JABWRY010000046) 99,38 9/1458
Pseudomonas urmiensis SWRI10™ (JABWREQ10000049) 99,31 10/1458
Pseudomonas alkylphenolica KL28T (CP009048) 99,25 11/1458
Pseudomonas shirazensis SWRI56" (JABWRD010000030) 99,25 11/1458
Pseudomonas hunanensis LVT (JX545210) 99,22 11/1413
Pseudomonas capeferrum WCS358" (JMIT01000002) 99,18 12/1458
Pseudomonas huaxiensis WCHPs060044T (MH428812) 99,18 12/1458
Pseudomonas hutmensis xwS2T (QJRG01000049) 99,18 12/1458
Pseudomonas kurunegalensis RW1P2T (AM911650) 99,12 12/1366
Pseudomonas asplenii ATCC 23835" (LT629777) 99,11 13/1458
Pseudomonas farsensis SWRI107T (JABWRF010000166) 99,11 13/1458
Pseudomonas promysalinigenes RW10S1™ (JABWRQ010000026) 99,11 13/1458
Pseudomonas taiwanensis BCRC 177517 (EU103629) 99,10 13/1450
Pseudomonas sichuanensis WCHPs060039" (QK\VVM01000121) 99,04 14/1458

Dong thoi, so d6 pha hé ciing duoc xay dung (Hinh 1) cho thay ching BPPL-102 dugc sap xép
thuoc nhom cua chi Pseudomonas va gan cung nhanh véi Pseudomonas putida NBRC 141647
(AP013070). Dya vao dir liéu phan tich trinh tu gen 16S rRNA vé mirc do twong déng va so do
tién hoa, chung BPPL-102 dugc xac dinh thudc chi Pseudomonas, véi tén goi 1a Pseudomonas

putida BPPL-102.

66 — Pseudomonas hunanensis LVT (JX545210)

50 ‘Pseua’ozuormsprorrrysalinr'genes RW10S1T (JABWRQ010000026)

Pseudoznmmsjunfenrli BML3T (MK680061)

Pseudamanas kurunegalensis RW1P2T (AM911650)

Pseudomonas plecoglossicida NBRC 103162T (BBIV01000080)
F Pseudomonas wavambapalatensis RW3S1T (AM911665)

o

95| Pseudomonas putida BPPL-102 (MZ544108)
Pseudomonas putida NBRC 14164T (AP013070)

0.005

Azorhizophilus paspaliNBRC 1022287

Pseudomonas taiwanensis BCRC 177517 (EU103629)
—|‘7 Pseudomonas sichuanensis WCHPs0600397 (QKVMO01000121)
Pseudomonas urmiensis SWRI10T (JABWRE010000049)

3r— Pseudomonas shirazensis SWRIS6T (JABWRD010000030)
37 Eeudomonas kermanshahensis SWRI100T (JABWRY010000046)
67

Sseudomonas capeferrum WCS358T (JMIT01000002)
5 Pseudomonas farsensis SWRI107T (JABWRF010000166)

79 Pseudomonas asplenii ATCC 23835 (LT629777)
Pseudomonas hutmensis xwS2' (QIRG01000049)
Pseudomonas alkylphenolica KL28" (CP009048)
59 L— Pseudomonas huaxiensis WCHPs060044T (MH428812)

(ABG81742)

Hinh 1. So d6 tién hoa dira vao trinh t gen 16S rRNA cia ching BPPL-102

Véi céc loai gan nhdt thuge chi Pseudomonas
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3.3. Khd ndng sinh trwong ciia chiing BPPL-102 trong méi truwong c6 bé sung fenitrothion

Kha ning sinh truong ciia chung BPPL-102 dudi tac dong cua fenitrothion & cac ham luong bo
sung 0, 10, 50 va 100 mg/l c6 gia tri ODgoonm lan luot 1a 0,03 + 0,006; 0,38 + 0,08; 0,67 + 0,05 va
0,31 + 0,07. Chiing BPPL-102 c6 kha ning sinh truéng cao nhét khi bd sung fenitrothion & ham
lwong 50 mg/l so vai cac ham lugng con lai (p<0,05) (Hinh 2).

08
a

Gid tri D,
o o
n o

>
b

0 10 50 100
Ham luong fenitrothion (mg/1)

Hinh 2. Gia tri OD cua chung BPPL-102 ¢ 25°C trong 10 ngay
Ghi chi: Cac chir cai khac nhau biéu thi su sai khdc cé y nghia thong ké ¢ mikc o < 0,05

Tir két qua nghién ctru cho thay kha ning sinh truéng caa chang BPPL-102 phu thudc vao ham
luong hoat chét fenitrothion dugc bd sung vao méi truong MSM. Sau 10 ngay nudi cay, gia tri OD
cuia ching BPPL-102 c6 sy gia tang khi bo sung fenitrothion ¢ ham lwong tir 0 dén 50 mg/I. Tuy
nhién, khi ting ham lugng fenitrothion ¢ ham lugng 100 mg/l e ché sinh truong ciia chung BPPL-
102, véi gia tri OD thip hon ¥ nghia khoang 2,1 14n so vé&i & ham lwong 50 mg/l (p=0,33). Két qua
tai Hinh 1 ciing cho thay, khong cd su khéc biét vé kha ning sinh truong cua chung BPPL-102 khi
b6 sung hoat chat fenitrothion & ham lugng 10 va 100 mg/l (p=0,42). Két qua nghién ctru cua Bhatt
va cong su (2021) chung minh ring cac chung vi khuan san sinh céc loai enzym ngoai bao phan
cit, chuyén hoa céc thudc bao vé thuc vt tao ra ning luong cho té bao sinh truong [17].

3.4. Khd ndng phdn huy fenitrothion ciza chizng Pseudomonas putida BPPL-102

Kha niang phan hiy fenitrothion cua chung Pseudomonas putida BPPL-102 duoc thé hién ¢
Bang 2. Ham luong fenitrothion trong méi trudng nudi ciy bi bién dong dudi tac dong cua chung
Pseudomonas putida BPPL-102, cu thé ¢ thoi diém 5, 10 va 14 ngay ham luong fenitrothion phét
hién trong méi truong MSM lan luot 1a 21,45; 13,97 va 9,73 tuong ung vai 57,1; 72,1 va 80,5%
fenitrothion bi phan huy béi chung BPPL-102. Qué trinh phan hay fenitrothion dudi anh huéng
ctiia chung BPPL-102 & 14 ngay dat 80,54%; hiéu suat phan hay fenitrothion dién ra nhanh & 5
ngay nudi cay (dat 57,11%); va giam dan ¢ 10 ngay (hiéu suat dat 14,94%) va 14 ngay (hiéu suat
dat 8,48%) (Hinh 3). Trong khi & thi nghiém déi ching cé khoang 2,03% ham lugng fenitrothion
bi mat di. Su bién thién cua ham lugng fenitrothion cua thi nghiém ddi chung nay c6 thé dén tur
qua trinh thao tac thi nghiém, nhung su bién thién nay khong cé ¥ nghia thong ké (p=0,07).

Bang 2. Hiéu sudt phan huy fenitrothion cua ching Pseudomonas putida BPPL-102

Ham lwgng fenitrothion con lai (mg/1)

Thoi gian (ngay) BPPL-102 Déi chiing
0 50 50°
5 21,45 + 1,02¢ 49,62 + 0,16°
10 13,97 + 0,95 49,18 + 0,51
14 9,73 + 1,58° 48,98 £ 0,24°

Ghi cha: Cac chét khac nhau trong cling mét cét biéu thi si sai khdc cé y nghia thong ké ¢ mirc o < 0,05
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Hiéu suat phan huy fenitrothion ciia BPPL-102 cao hon so vdi chung Pseudomonas putida
lzumi-2 (dat 42% & ham lwong ban dau 5 mg/l) [10]. Bao cdo cua Kim va cong su (2009) cho thay
cac chung Pseudomonas sp. Y110, Pseudomonas sp. HS17, Pseudomonas sp. AS32 va
Pseudomonas sp. KW3 phan Iap tir dit c6 kha nang phan huy fenitrothion [9]. Sy phan huay
fenitrothion cua c&c chung Pseudomonas spp. do enzyme hydrolase dwgc ma hoa bai gen opd tao
ra san pham cudi cuing 1a CO; va H,0 [10]. Bén canh kha ning phan huy fenitrothion, cac ching
Pseudomonas ciing ¢ kha ning phan huy cac loai hoat chat bao vé thuc vat nhdm 1an hitu co khac
nhu Pseudomonas sp. BUR11 phan huy parathion [18] va Pseudomonas nitroreducens AR-3 phéan
huy chlorpyrifos [19].

50 — =
29
240
- BPPL-102 boi chimg
el
S
g 30
2
=
= -
=20 -
S
[=1H]
g :
=
= 10 3
& :
s

0

0 5 10 14

Thai gian (ngay)
Hinh 3. Hiéu suat phan huy fenitrothion cuia ching Pseudomonas putida BPPL-102
4. Két luan

Chung BPPL-102 c6 kha nang sinh trudng trén cac méi truong Tryptone Soya Broth, R2A,
Luria-Bertani va Nutrient Broth (Luria-Bertani 1a méi truong t6i wu), tir 10-40°C (t6i wu & 30°C)
va pH 4-7,5 (t6i vu & pH 6,5). Chiing BPPL-102 ddng hoa dugc cac nguon D-glucose, malic acid,
D-saccharose, D-mannitol, phenylacetic acid, D-ribose, L-serine, L-alanin, potassium gluconate va
glycogen; va sinh cac enzyme esterase (C4), esterase lipase (C8), leucine arylamidase, acid
phosphatase va naphthol-AS-Bl-phosphohydrolase, alkaline phosphatase, D-glucosidase. Dua vao
phan tich trinh tu gen 16S rRNA, ching BPPL-102 dwgc xac dinh la Pseudomonas putida BPPL-
102. Hiéu suat phan hay fenitrothion (50 mg/l) cua chung Pseudomonas putida BPPL-102 dat
80,54% trong 14 ngay.
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