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TOM TAT

Hon hop hai ching vi khudn la Pseudomonas sp. Pre2 (phdn huy
pretilachlor) va Acinetobacter sp. FO (phan huy fenclorim) dwoc
khao sat vé hiéu qua phan hity cia chiing trong méi trieong khodng
long, nuoc thu vé tir ruong lia va kénh rach nhiém man. Sw phan
ity pretilachlor va fenclorim bé sung vao nieGe thu vé tir ruéng lia
béi vi khudn khéng cé dinh twong ing la 61,9+4,8% va 50,9+6,6%
sau 8 gio, trong liic s phdn hity béi vi khudn cé dinh twong img la
89,9+2,2% va 80,6+4,4%. Sy phdan huy con duoc thuc hién trong
hé phdn hity dém, givp tang cwong hiéu qua cia vi khudn. Ngodi
ra, alginate dirge hiit khé va bdo qudn sau ba thang van c6 thé sir
dung hiéu qua dé phan hiy ca hai hoat chit.

Tir khéa: Alginate, cé dinh, fenclorim, phin huy, pretilachlor, vi
khudn

ABSTRACT

A mixed culture of two bacterial strains, Pseudomonas sp. Pre2 (a
pretilachlor-degrading bacterial strain) and Acinetobacter sp. F0
(a fenclorim-degrading bacterial strain) was investigated for their
degradation abilities in a mineral medium, water collected from a
rice field, and a saline canal. The degradation of pretilachlor and
fenclorim added in water collected from the rice field by non-
immobilized bacteria was 61.9+4.8% and 50.9+6.6% after 8 hours,
respectively, while the degradation by immobilized bacteria was
89.9+2.2% and 80.6+4.4%, respectively. The degradation was also
carried out in a packed bed reactor to enhance the efficiency of the
bacteria. In addition, the dried alginate beads, which were stored
for three months, still degraded both active ingredients effectively.

Keywords: Alginate, immobilization, fenclorim, degradation,
pretilachlor, bacteria

1. GIOI THIEU

Pretilachlor 1a mot trong nhimg hoat chat cua
thuoc diét cé thudc nhom chloroacetamide, dugc st

dung phd bién trén thé giéi (Lamberth, 2016).
Pretilachlor 1a thanh ph?ln chinh thuong dugc tron
v6i fenclorim va cac chét phu gia khac trong thudce
diét co dé giam ton thuong cho cdy trong. Fenclorim
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1a chét an toan giup gidm qua trinh peroxy hoéa lipid
va ton thuong oxy héa do pretilachlor giy ra, dong
thoi ting cuong su chuyén hoa theo hudng phan hiy
ctia pretilachlor trong mé Itia (Hu et al., 2020). Nong
d6 pretilachlor/fenclorim trong thudc diét co thudng
o muc 3/1. Pretilachlor dugc phat hién trong hé
thong nuéc cia mot canh dong lta & Malaysia
(Sapari & Ismail 2012), trong nude mét voi 68,9%
mau thu thap dugc & Ddng bang song Ctru Long
(Toan et al., 2013). Bén canh do, ton du lugng cia
chung di duoc phat hién trong dat va tham chi trong
sinh khéi (Kobayashi et al., 1999; Marin-Morales et
al., 2013). Ngoai ra, sy tich tu pretilachlor trong
tram tich di duogc bao cdo (Vidotto et al., 2004).

Miéc du dugc Umg dung rong radi trong nong
nghiép, pretilachlor gdy 6 nhiém moi trudng sinh
thai va cac sinh vat khac. Pretilachlor c¢6 tinh doc
cao dbi véi cac sinh vat thity sinh nhu ca ngya van
(Jiang et al., 2016) va ca tré tring (Clarias
batrachus) (Verma et al., 2022). Chang gy ton
thvong mdé mang va gan cla cad tram co
(Ctenopharyngodon idella) (Maryam et al., 2013).
DP6i véi con nguoi, viée tiép xtc lau da1 véi
pretilachlor ¢6 lién quan dén ung thu (Huang et al.,
2020). Pretilachlor ton du trong thuc phdm giy ra
ngd doc nghiém trong (Dahal et al., 2023). Do do,
can phai loai bé chét giy 6 nhidm ra khoi méi
truong. D61 vi fenclorim, hién chi co mot s6 nghién
clru vé doc tinh cua chung. Ch.%mg han, fenclorim
gdy doc tinh cip tinh cao d6i vé6i loai ca hdi
Oncorhynchus mykiss voi LC50 1a 0,6 mg/kg (96
gio) (Lewis et al., 2016). Ty 1¢ nd va chiéu dai co
thé ctia phéi ca Danio rerio bi giam dang ké sau 96
gio tiép xuc véi 0,1 mg/L va 0,2 mg/L hop chét nay
(Liu et al., 2021).

Phan huy sinh hoc dugc coi 1a bién phap hiéu
qua va than thién véi moi truong dé loai bo cac chét
doc hai trong méi truong. Tuy nhién, chi c6 mot sd
vi sinh vat dugc phan 1ap va danh gia kha nang phan
huy pretilachlor. Chang han, Paracoccus sp. FLY-8
(Zhang et al., 2011) va Rhodococcus sp. B1 (Liu et
al., 2012) c¢6 thé phan hiy mot sd thude diét co
chloroacetamide, nhung phan huay pretilachlor voi
tde do théip hon cac hoat chit khac. Hai ching nim,
Aspergillus ficuum AIJN2 va Aspergillus sp. PDF1
phan huy thudc diét c6 va di dwoc thir nghiém &
trang thai ¢b dinh va khong c¢b dinh (Kwatra &
Abraham, 2023). Pbi v6i fenclorim, hai chung phan
huy fenclorim (Dechloromonas sp. Fel va Ralstonia
pickettii Fe2) da dugc bao cao la c6 kha nang phan
huy hop chit nay trong diéu kién yém khi (Duc et
al., 2024). Tuy nhién, thong tin vé qua trinh phan
huy sinh hoc fenclorim trong diéu kién hiéu khi van
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con han ché. Do d6 viéc st dung hén hop cac chiing
vi sinh vat phan huy ca hai hoat chat nay can duoc
thue hién.

Alginate la mét loai polyme tu nhién duoc sur
dung rong rai dé cb dinh vi sinh vat trong cac thi
nghiém phan hity sinh hoc vi alginate tvong ddi nhe,
ré tién va khong doc hai (Partovinia & Rasekh,
2018). Sy phén huy thudc bao vé thuc vat va cac
chat doc khac boi vi khuan ¢ dinh trong alginate da
duoc mo ta (Puc, 2020; Ha et al., 2020; Duc &
Oanh, 2022). Hé théng phan hily dém, trong d6 cac
vi sinh vat duoc ¢ dinh trong cac vat li¢u phu hop,
da cho thay kha nang phan huy thudc trir sdu hiéu
qué (Duc et al., 2023). Trong mdt cong bd trude ddy,
su phan huy pretilachlor dugc thyc hién boi vi
khudn Enterobacter sp. Prel va Pseudomonas sp.
Pre2 ¢ dinh trong polyurethane foam da duoc thuc
hién. Enterobacter sp. Prel c6 kha nang phan hiy
pretilachlor va hinh thanh biofilm manh, trong lic
Pseudomonas sp. Pre2 co thé phan huy duoc
pretilachlor va butachlor nhung hinh thanh biofilm
yéu (Oanh & Duc, 2025). Su ¢ dinh Pseudomonas
sp. Pre2 trong alginate ¢ thé duogc lya chon khi vi
sinh vat hinh thanh biofilm yéu.

Khi str dung thudc trix co, moi truong co thé bi 6
nhiém boi cd pretilachlor va  fenclorim.
Acinetobacter sp. FO 1a mot chung vi khuén phan
huy fenclorim dugc phan lap va luu trir trong phong
thi nghiém. Trong bai bdo nay, su phan huy dugc
thyc hién bai su Kkét hop cia hai chung vi khuén
Pseudomonas sp. Pre2 va Acinetobacter sp. FO.
Nghién ctru nay dugc thyuc hién nham danh gia kha
nang phén hily pretilachlor va fenclorim trong thudc
trir ¢6 boi vi khuan khong dwoc ¢b dinh va ¢b dinh
trong alginate. Sy phan huy con dugc thyc hién
trong hé phan huy dém ¢ cc ndng d¢ khac nhau.
Ngoai ra, su phan huy bdi vi khuan ¢b dinh cling
duoc danh gia sau mdt thoi gian luu trir.

2. PHUONG PHAP NGHIEN CUU

2.1. Mbi truomg khoang 16ng, thude trir ¢6

Mbi truong khoang 16ng dugc sir dung dé phan
huy pretilachlor va fenclorim dugc pha ché véi
thanh ph?m hoéa hoc nhu sau: Na,HPO4-2H,0 (1,78
mg/L), KH,PO4 (1,36 mg/L), MgSO4 (0,12 mg/L)
va 2,0 mL dung dich stock khoang. Dung dich stock
khoang bao gom: CaCl, (0,56 g/L), HsBOs (0,31
g/L), FeCl,-6H>O (1,18 g/L), CuSO45H,0O (1,25
g/L), ZnSO47H,O (1,44 g/L), Na,MoO4 2H,O
(0,61 g/L), va MnCl,*4H,O (0,50 g/L) (Oanh &
Duc, 2025).
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Mbi truong LB (Luria-Bertani) c6 thanh phan
hoa hoc 1a 10 g/L peptone, 5 g/L yeast extract va 5
g/L NaCl. pH cac mdi trudong dugce didu chinh ¢ mirc
7,0 £0,1. Cac mdi truong dugce khir trung 6 nhiét do
121 °C trong 15 phit.

Thudc trir sau Sofit 300EC dugc mua tir cong ty
Syngenta (Thuy Si) ¢6 thanh phan hoa hoc 1a 300
g/L pretilachlor va 100 g/L fenclorim. Cac chat nay
duoc hap thu qua bao 1a mam va 1é cla mam.
Fenclorim 1a chat bao vé cdy trong duoc bd sung
thudc trir co nham ting cuong kha nang chiu dung
clia cdy trong, gitip cdy phat trién khoe manh ma van
dam bao hiéu luc trir co.

Ngoai viée sir dung thude trir ¢, sy phan hity
con duoc thyuc hién dbi voi pretilachlor va fenclorim
tinh khiét. Hoat chét tinh khiét dugc sir dung dé pha
ché thanh thuéc trir ¢d, c6 thé dd tran ra moi truong
khi gap su ¢b. Viéc phan hiy hoat chét tinh khiét chi
can bd sung pretilachlor hodc fenclorim cung véi vi
khuan phan huy hoat chit tuong mg vao moi
truong. Pretilachlor va fenclorim (Sigma-Aldrich,
Dric) véi do tinh khiét > 98% duoc hoa tan trong con
tuyét ddi voi nong d6 0,1 M va sir dung nhu dung
dich stock. Dung dich nay c6 thé tiép tuc pha lodng
trong con tuyét ddi & ndng do 0,01 mM dé sir dung
cho cac thi nghiém & ndng d6 khac nhau. Dung dich
stock dugce hut vao binh tam giac bang micropipette;
sau khoang 20 phut, ethanol bdc hoi hét thi moéi
treong khoang long méi dugce cho vao binh.

2.2. Vi khuidn phan huy pretilachlor va

fenclorim

Hai chung vi khuan 1a Pseudomonas sp. Pre2
(GenBank No. PV506404) va Acinetobacter sp. FO
(GenBank No. PX116788) phan lap tir dét trong lua
dugc su dung trong cac thi nghiém. Pseudomonas
sp. Pre2 c6 kha ning st dung hai hoat chat ctia thudc
trir ¢6 1a pretilachlor va butachlor lam ngudn carbon
va nitrogen duy nhét dé sinh truong (Oanh & Duc
2025). Trong luc @6, Acinetobacter sp. FO c6 kha
ning st dung fenclorim lam ngudn carbon va
nitrogen duy nhat. Cac ching vi khuan dugc bao
quan ¢ nhi¢t do -80°C trude khi su dung.

Céc chung vi sinh vét nay dugc nudi ciy riéng r&
trong moi truong LB. Sau 24 gio, vi khuan dugce thu
hoach bang cach ly tam & toc ¢ 10.000 vong/phut.
Mai truong 16ng dugc loai bd; moi truong khoang
long co thé tich bang véi thé tich méi truong LB
duoc dua vao tube ly tdm, vortex trong 5 phut, sau
d6 ly tam lan hai nham lam sach hoa chat c6 thé con
sot lai bam vao vi khuan. Cudi cung, vi khuan duoc
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chuyén sang moi truong khoang long méi dé co
dung dich ddm dic chira 1,0x10'! khuan lac/mL.
2.3. Thu m?u} nuwée tir ruong lia va tir kénh
rach nhiém man

Nudc duoc thu tir mot canh déng canh tac lua tai
xd Thanh Hoa, Pdng Thap (10°38'34,3"N,
105°38'47,2"E) luc laa da thu hoach. Mau nuéc thir
hai thu v& tr mot kénh rach nhiém min
(10°09'10,6"N, 106°37'25,8"E) thudc xa Anh Dinh,
Vinh Long. Mau nuéc duoc 1iy biang cac chai thuy
tinh c6 nép day. Chai nay da rira sach bang nudc cét,
sdy kho ¢ nhiét do 70 °C trong 24 gio, rdi khir tring
& nhiét do 121°C trong 15 phut. Mbi chai dung
khoang 250 mL va duoc dat trong thung x6p chira
nuéc da. Nude dugc van chuyén vé phong  thi
nghiém ngay trong ngay, dé yén trong 2 gio dé ling
can ty nhién trudc khi thuc hién cac thi nghiém
khéac. Nude chua duge st dung dugc bdo quan &
nhiét d6 -20°C. Thanh phan hoa chat chii yéu trong
nudc dugc phén tich dua trén phuong phap mo ta
boi Hiép hoi Y té Cong cong Hoa Ky (American
Public Health Association [APHA], 2005) va thé
hién ¢ Bang 1. Cac mau nuéc nay dugce sir dung cho
cac thi nghiém vé phan huy pretilachlor va
fenclorim.

Bang 1. Pic diém va thanh phin héa hoc ciia

mau nwéc thu vé tir rugng lia va kénh
nhiém m:in

Tinh chit, Nong dd
thanh phin cia Nwéc thu vé Nuwée thu vé tir
nuéce tr rufng lha_kénh nhiém min
pH 6,54+0,07 6,68+0,02
Total N (¢/L)  1,85+0,11 2.3540.15
Total P (/L)  0.56£0.03  0.77£0,04
Total K (/L)  4,640.09  221+0,02
BODs (mg/L)  14,85:1,07  26,98+2,15
COD (mgll) 8812025  14.22+1.06
NOs (mg/L)  1,16:0,08 2.76+0,12
NH4 (mg/L)  0,690,07 1.11£0,08
NaCl (g/L) <0,1 10,2140,64
Fenclorim 0 0
Pretilachlor 0 0

2.4. Cb dinh vi khuén trong alginate

Qua4 trinh ¢b dinh vi khuén trong alginate duoc
thuc hién theo mo td & mdt nghién cuu trudc day
(Duc, 2020). Mbi truong khoang long véi thé tich
70 mL dugc thém vao 30 g alginate va khur trung.
Sau do, hai ching vi khuén tir dung dich dam dac
dugc bd sung vao dé dugc 1,0x10° khuan lac/mL
mdi chiing. Dung dich nay chita moi truong khoang,
vi khuan va alginate (méi trudng a). Méi truong b
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bao gébm nudc cit dugc pha thém 3% CaCl,. Mbi
truong a dwoc hat bang syringe rdi duge nho giot
vao mdi trudng b va khudy déu bang khudy tir & toc
d6 500 vong/phit trong sudt qua trinh nho giot. Hat
dugc tao ra, dugc rira lai bang nude cat da khir tring,
sau d6 chuyén sang méi truong b méi va bao quan
trong 24 gio & nhiét do 4°C dé hoan tit qua trinh
¢b dinh.

2.5. Thi nghiém phin huy pretilachlor va

fenclorim trong binh tam giac

Su phan huy pretilachlor va fenclorim trong moi
truong khoang 16ng, nudc thu vé tir rudng lua va tir
kénh nhiém min duoc thuc hién. Mbi trudng
khoang long hodc nuéc duge chuyén vao cac binh
tam giac (250 mL) dugc ddy bang nit bong. Mbi
binh dugc d6 vao 100 mL nudc rdi bd sung thude
trir co Sofit 300EC dé dugc 6,75 mg/L (21,7 pM)
pretilachlor va 2,25 mg/L (10 uM) fenclorim (ty 1¢
3/1 vé khéi lugng).

Qua trinh phan huy dugc thyc hién bi“ing vi
khudn khong ¢ dinh va ¢ dinh trong hat alginate.
Dbi vé6i cac nghiém thire sir dung vi khuan khong ¢
dinh, vi khuan tir moi truong dam dac duoc bd sung
vio nudc dé mdi chung 1a 1,0x10% khuan lac/mL.
Dbi v6i sy phan hay boi vi khuén c¢b dinh thi hat
alginate dugc bo sung vao cic binh tam giac dé c6
sO lwong vi khudn twong duong voi nghiém thirc
khong ¢ dinh. Qua trinh phéan hiy dugc thyc hién
bang may lic quay vong véi 150 vong/phit va nhiét
dd 30°C trong 8 gid. Mau nuéce (2,0 mL) duge lay
hai gio mdi lan bang micropipette.

2.6. Thi nghiém phian huy pretilachlor va

fenclorim trong h¢ thong phan huy dém

H¢ théng phén huy dém (packed bed reactor)
dugc tao ra & quy mo phong thi nghiém dung dé
phan huy pretilachlor va fenclorim (Hinh 1). H¢
thdng dugc thiét 1ap dua trén nguyén méu di dugc
mo ta trude day (Duc, 2023) nhung vi khuan dugc
¢ dinh trong alginate thay vi trong polyurethane
foam. H¢ thdng bao gdm mot bon phan tmg (reactor)
la mot ong thuy tinh hinh try ¢6 duong kinh, chidu
cao va thé tich rong 1an lugt 1a 5,0 cm, 30 cm va 500
mL. M6t bom dién ndi véi binh tam giac chlra moi
truong 16ng c6 bd sung thude trir c6 vao bon phan
ung, mot bd phén bom khi tr dudi 1én véi tbc do
1,5 L/gio.

Trong giai doan phan hily, hé thdng bom chat
long hoat dong lién tuc. Tbc d6 bom duoc thiét lap
dé c6 thoi gian luu trong bdn phan tmg 14 8 gid. Qua
trinh dugc thuc hién trong 40 gid (5 chu ky). Mau
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chat 1ong dugc phéan tich ndng do pretilachlor va
fenclorim sau khi két thuc mdi chu ky.

Alginate duoc dwa vao bdn phan tng trudc, sau
d6 bom dung dich 16ng vao dé c6 44 g hat alginate
va 400 mL méi truong 16ng, véi khoang 10% khuan
lac/mL mdi chung vi khudn. Qua trinh phan huy
dugc thuc hién véi dung dich 1a moi truong khoang
long, nude tir rudng laa va nude tir kénh nhiém man.
Thubc trir ¢o Sofit 300EC duoc bo sung dé ¢6 6,75
mg/L pretilachlor va 2,25 mg/L fenclorim. Qua trinh
dugc chay trong 2 gid dau dé 6n dinh, sau d6 bat dau
tinh giai doan phan huy chinh thuec.

Su phén hily pretilachlor trong hé théng phan
huy dém con duoc thyc hién & néng d6 cao (100,
250 va 300 uM). Do fenclorim cé mirc hoa tan trong
nude thap (11,1 pM & 20°C), sy trich ly gap kho
khin nén chi phan tich d6i véi phan hiy hoat chét
tinh khiét bing vi khuén c6 dinh ¢ ndng do 100 va
250 uM. O nong d¢ 250 va 300 pM, pretilachlor
khong hoa tan hét, nhung khi bi phan huy xuong
dudi 160,4 uM thi tat ca da hoa tan trong nude. Do
tdc d6 phan huy cham cua cac ndng do nay, qua trinh
phan huy dugc thyc hién trong bon phan tmg c6 thoi
gian luu 1a 24 va 48 gio.

et Khi

ffffff —— Muc nuoc

Dung dich
> daxwr Iy

‘—QBom khi

Diéu phéi khi

!

Bom

Hinh 1. H¢ th("')ng phan huy dém dwgec sir dung
dé phan huy pretilachlor va fenclorim
(Ngu&n: Duc et al., 2023)

2.7. Phuong phap hit khé (siy khd) va bao
quan alginate

'Céc hat alginate duoc sdy khong bang may hut

chat khong (Henan Zhuoxian Import & Export

Trading Co., Ltd, Trung Quoc). Qua trinh hit dugc
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diéu chinh & nhi¢t d6 4°C va thoi gian hiat dugce
ngung lai khi cac hat alginate c6 khéi lwong con lai
bang 10-15% so v&i khdi luong tuoi ban dau. Cac
hat alginate dugc trit trong cac ti nilon mau den va
béo quan ¢ nhiét dg 4°C va 30°C trong 3 thang. Khi
sir dung lai, cac hat alginate da say khé dugc ngam
vao nudc cat khir tring trong 6 gio dé hat dugc phuc
hoi trudce khi tién hanh cac thi nghiém tiép theo.
2.8. Phuwong phap dém vi khuén va phén tich
ndng d9 pretilachlor va fenclorim

Pdi véi vi khudn khong ¢ dinh, sb luong cua
chung trong moéi trudng long duge dém dya trén s6
khuan lac/mL. P6i v6i vi khuan ¢6 dinh, s luong vi
khuan duoc dém dua theo phuong phap cua
Schoebitz et al. (2012) v6i mdt s thay ddi nho (Ha
etal., 2020). Mot sd hat alginate (1,0 g) duoc chuyén
vao 10 ml dung dich sodium citrate (6%) da khi
trung, lac trén may lic & toc do 500 vong/phut trong
30 phut. Sau do, dung dich dugc pha loang va trai
trén dia thach chta méi truong thach LB (2,0%
agar). Sb luong vi khuén duoc xac dinh dya trén sb
luong khuén lac xut hién sau khi u 24 gio.

Mau chét 16ng vé6i thé tich 0,5 mL duoc ly tim &
tbc d6 10.000 vong/phit rdi loc qua bd loc dng tiém
0,45 um trudce khi chay HPLC. Nong d6 pretilachlor
va fenclorim trong mdi trudong 16ng dugc phan tich
bang may sic ky long hiéu ning cao (HPLC). Hé
théng HPLC (LC-10AD, Shimadzu, Nhat Ban)
duoc gén voi ¢t C18 (5 pm, 250 mm x 4,6 mm;
Hyperclone, Phenomenex, Hoa Ky). HPLC véi bom
gradien va detecter v6i ddu do quang phd tir ngoai &
budce song 240 nm. Pha dong 1a hdn hop acetonitrile
(70%) va nuéc tinh khiét (30%) véi toc o bom 1,0
mL/phat. Thé tich mau duoc bom dé phan tich 1 30
pL mdi lan. Thoi gian luu (Retention time) cia
pretilachlor va fenclorim lan luot 12 5,8 va 4,1 phut.
Su xuét hién cua cac peak khi chay HPLC cac hoat
chat khi phan huy dugc d6i chiéu voi peak cua
HPLC méiu chuin dé xac dinh sy c6 mit cua hoat
chat nay trong mau can phan tich. Nong d6 thu duoc
tir HPLC duoc tinh toan dya trén dudng chuén cua
hoat chét tinh khiét. Puong chuan dugc thiét 1ap voi
céc hoat chét tinh khiét & cac nong do bao gém
0,001, 0,005, 0,01, 0,05, 0,1, 0,25, 0,5 va 0,75 mM.
Hé théng HPLC nay c6 thé phat hién cac hoat chat
nay dudi 0,001 mM nhung thuong dugc ap dung
hon v&i ndng d6 tir 0,001 mM trg 1én.

Tét ca cac nghiém thirc d6i chimg déu khong bd
sung vi khuan. D4i phan hiy bang vi khuan ¢ dinh
thi d6i ching 1a cac hat alginate khong chira vi
khuan. Hi¢u qua cua sy phan huy duoc danh gia
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thong qua su giam nong do ciia hoat chét so véi ban
dau va v6i nghiém thie dbi ching.
2.9. Phwong phap thong ké
S lidu dugce phan tich duya trén it nhét ba lan lap
lai va duoq biéu‘thi bang gia tri trung binh + d6 1éch
chuan. Phan mém SPSS phién ban 22.0 dugc st
dung d€ phan tich s6 liéu. Kiém dinh Duncan trong
Two-way Anova dugc st dung d¢ phén tich sy khac
biét y nghia thong ké vai d6 tin cdy 95% (p <0,05).
3. KET QUA VA THAO LUAN
3.1. Phan huy pretilachlor va fenclorim
trong trong thuoc trir c6 bo sung vao moi
truwomg khoang léng

Trong mdi trudng khoang long, thude trir co
Sofit 300EC dugc bd sung voi ndong do ban dau 1a
6,75 mg/L pretilachlor va 2,25 mg/L fenclorim. Sau
6 gio phan hily bang vi khuan khong ¢ dinh, cac
hoat chat nay bi phan hily tuong tng 1a 85,2+4,2%
va 71,5+6,5%, trong khi & nghiém thirc d6i chimg
ndng d6 hoat chat giam xudng khong qua 3,7%
(Hinh 2a). Khi vi khuan dugc ¢b dinh trong alginate,
nhitng hoat chit nay bi phan huy twong tmg 1a 100%
va 94,7+2,2%, trong luc & nghiém thirc d6i chimg
su giam ndng d6 twong tmg 1a 9,1+1,0% va
5,6%+0,6% (Hinh 2b). Su phan huy pretilachlor boi
Pseudomonas sp. Pre2 luén cao hon phan huy
fenclorim boi Acinetobacter sp. FO du nong do
prelachlor cao hon. Nghiém thirc ddi chimg khi
phan hiy bang vi khuan c6 dinh c6 nong do hoat
chat giam nhiéu hon c6 thé 1a do hat alginate bi bao
mon trong qua trinh lic, lam tang thé tich dung dich.

Sau khi Kkét thuc, mot $6 hat alginate dugc pha
huy dé kiém tra ndng do pretilachlor va fenclorim
va thdy rang ndng do chung trong hat khong dang
ké. Sau khi trir di sy giam nong d6 & dbi chung nay,
su phan hity béi vi khuén ¢ dinh ciing cao hon hin
vi khuan khong dugc ¢b dinh cho dii luvong vi khuén
trong méi truong ban dau 1a twong dwong nhau. Sy
¢ dinh trong alginate gitip sy phan hiy dién ra
nhanh hon so véi vi khuan tu do.

Cong bd trude day cho thdy Pseudomonas sp.
Pre2 phan huy 48,0£6,0% pretilachlor & nong do
150 uM trong moi truong khoang long sau 24 gio
(Oanh & Duc, 2025), thip hon ty 1¢ phan trim sy
phan huy trong nghién ctru nay. Su khéc biét nay la
do khic nhau vé nong do va sb luong vi khuén,
Trong thi nghiém nay, vi khuan ban dau l1a 1,0x 108
khuén lac/mL, trong khi thi nghiém trudc day co sb
lwong vi khuan ban dau it hon 100 lan. Hon nira,
nghién ctru nay sir dung hoat chét trong thude trir co
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Soﬁt 300EC, khac véi viéc sir dung hoa chét tinh
khiét nhu truéc day cia Oanh and Duc (2025).

Cac nghién ctu trudc day cho thiy,
Rhodococcus sp. B2 chuyén hoa 86,1% pretilachlor
trong 5 ngay & diéu kién t6i wu (Liu et al., 2021).
Paracoccus sp. FLY-8 phan hiy cham va khong
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hoan toan pretilachlor, v&i 35,9% & nong do 100
mg/L trong 5 ngdy (Zhang et al., 2011). Trong mot
nghién ctru khac, nudi cay vi s1nh vat can 30 ngay
dé phan hay 79,8 +4,1% pretilachlor & ndng d6 ban
dau 14 0,1 mM trong diéu kién ky khi (Duc et al.,
2024).

100

80

Thoi gian (gio)

Hinh 2. Phén hiiy pretilachlor va fenclorim béi vi sinh vit trong méi treong khoa léng.

Ghi chi: sw phan hiy pretilachlor (0) va fenclorim (o) boi vi sinh vdt duoc thé hién bdng nét lién bao gom: (a) khdng
dirgre ¢6 dinh va (b) dirge 6 dinh trong alginate. Nghiém thire doi chitng duwoc thé hién bing nét dirt bao gom: (a) khéng
bé sung vi khudn va (b) sit dung alginate nhung khéng c6 vi khudn.

3.2. Phian huy pretilachlor va fenclorim
trong thuoc trir c6é bo sung vao nuéc thu
ve tir rudng lia va kénh nhi€ém mén

Khi bd sung thudc trir c6 Sofit 300EC vao nuée
thu vé tur rudng lta va kénh nhiém man, sy phén huy
dién ra cham hon trong méi trudng khoang long.
Trong nuéc thu vé tir rudng lda, pretilachlor va
fenclorim bi phan huy tuong tng la 61,9+4,8% va
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50,9+6,6% bai vi khudn khong ¢ dinh sau 8 gio
(Hinh 3a), trong ltic trong nudc thu vé tir kénh nhiém
man c6 su phan huy tuong ung la 48,6+5,2% va
38,2+4,5% (Hinh 3b). O nghiém thiic ddi chimg
khong bd sung vi khudn, nong dd cac hoat chét
khong thay d6i déang ké, chimng to cac vi sinh vat co
mit ty nhién trong mau nudc nay khong phan hiy
pretilachlor va fenclorim.
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Hinh 3. Phén hiiy pretilachlor va fenclorim trong nwéc béi vi sinh vt khang dwge 6 dinh.

Ghi chi: sy phan hiiy pretilachlor (0) va fenclorim (o) bot vi khudn dwgc thé hién bang nét lién va doi chimng dwoc thé
hién bang nét dirt. Nude diroc thu vé tir (a) ruéng lia va (b) kénh nhiém man.

Su phan huy pretilachlor va fenclorim trong
thuoc trir cé Sofit 300EC bd sung vao nude thu vé
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tr rugng laa va kénh nhiém min dugc tiép tuc thuc
hién boi vi khuan co dinh trong alginate. Pretilachlor



Tap chi Khoa hoc Dai hoc Can Tho

giam xudng trong nudc thu vé tir rudng lia la
89,9+2,2% va fenclorim 1a 80,6+4,4% (Hinh 4a). Sy
phan huy tuong Ung trong nudc thu vé tir kénh
nhiém min 13 78,9+5,5% va 63,6+5,7% (Hinh 4b).
O nghiém thirc ddi chung st dung hat alginate
khong chira vi khudn, sy giam ndng do cac hoat cht
cao hon so v6i dbi chimg & phén hity bang vi khuan
tu do nhung khong qua 10%.

Su phan huy thudc bao vé thuc vat dugc thuc

hién boi vi sinh vat ¢b dinh trong alginate thuong
dién ra nhanh hon vi khuan ty do nhu phan huy
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toluene va chlorotoluene bdi Comamonas
testosterone KTS5 (Puc, 2020) hay phan huy
acetochlor bai hon hop P. fluorescens KT3 va B.
subtilis 2M6E (Ha et al., 2020). Vi sinh vat ¢6 dinh
¢6 kha ning chiu dung tot hon nhiéu véi cac tac
nhan bat loi cia méi trudng long nhu it bi anh hudng
boi cac chat doc hai do ching it tiép xtc tryc tiép
voi chét doc (Cassidy et al., 1996; Pradeep et al,,
2016). Ngoai ra, cac thanh phan cua méi truong
khoéng trong alginate c6 thé hd tro t6t hon cho su
phan hity hon vi khuan khéng ¢b dinh trong nude
thu vé tir ruong lua hay kénh ngap man.

Thoi gian (gio)

Hinh 4. Phan hiy pretilachlor va fenclorim trong nwéc béi vi sinh vat ¢6 dinh trong alginate.

Ghi chi: sw phan hiy pretilachlor (9) va fenclorim (o) boi vi khudn duoc thé hién bing nét lién va doi chimg dirgc thé
hién bang nét dut. Nudc dwoc thu vé tir: (a) ruong lua va (b) kénh nhiém man.

3.3. Phin huy pretilachlor va fenclorim
trong thudc trir ¢é boi vi khuin ¢b dinh
& cac chu ky lién tiép
Thi nghiém nay nhim muc dich danh gia su 6n
dinh cua hat alginate qua cac chu ky phan hiy. Tt
ca cac nghiém thirc bao gdm sy phan hiy trong moi
truong khoang 16ng, nudc thu vé tir rudng lua va tir
kénh rach déu c6 sy giam dan vé téc do phan hiy
(Bang 2). Sau mét chu ky, sy giam vé ty 1& phan
tram nhung chwa khéc biét c6 y nghia thong ké so
v6i chu ky trudce, nhung sau hai chu ky thi sy giam
xudng da khac biét & mirc thong ké 5%. Sau nim
chu ky (40 gid) thi sy phan huy cua pretilachlor
trong modi truong khoang long giam xudng trung
binh 1a 26,3%, nudc thu vé tir rudng lua la 28,4% va
nudc thu vé tir kénh rach 13 26,4% so v6i chu ky thir
nhat. Con sd giam trung binh dbi véi fenclorim
tuong ung la 25,9%, 27,2% va 24,9%.

Nguyén nhan sy giam nay la trong qua trinh u
trén may lic, hat alginate bi phan biao mon dan va
kich thuéc giam xuéng. Sau khi ¢ dinh, hat alginate
kha ddng déu va co dudng kinh trong khoang 3,5-
4,0 mm (Hinh 5a). Sau 5 chu ky, cac hat c6 kich
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thudc giam xudng va khong dong déu, con lai
khoang 2,5-3,5 mm (Hinh 5b). V& mat khi luong,
khi sir dung binh tam giac thi ban dau 10 g hat, sau
5 chu ky con lai trung binh 7,1 g. Trong luc do, st
dung hé phan huy dém thi khéi luong cac hat con lai
la 8,4 g. Su va cham gitta cac hat va sy khong bén
clia alginate di lam céc hat thay déi kich thudc theo
huéng giam dan. Cac nghién ciru khac cho thiy,
nhuoc diém cua phuong phap cé dinh bang alginate
1a chiing ¢6 d6 bén co hoc kém, giy kho khan cho
viéc phan hity & méi trudng c6 nhidu tap chat va kho
khan trong bao quan lau dai (Weng et al., 2023).
Alginate c6 thé bi hoa tan khi c6 mat phosphate,
citrate hodc cac ion khéc trong dung dich (Weng et
al., 2023).

Su phan huy trong méi truong khoang long co
hiéu qua cao hon hodc twrong duong véi phan huy
trong nudce thu vé tir ruong lua, nhung da sd cac chu
ky déu cao hon trong nuéc thu vé tir kénh rach
nhiém min (Bang 2). Nguyén nhan cta sy chénh
1éch nay c6 thé 1a do méi truong khoang 16ng da khir
trang nén vi khuan phan hiy khong bi anh huong
boi cac nhom vi khuan ban dia trong mau nude thu
vé. Mit khac, moi trudng khoang long ¢ cac ion
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khang can thiét giup vi sinh vt hoat dong hiéu qua
hon. Nudc thu vé tir ruong lta trong thanh phan hoa
hoc ¢6 N ¢6 thé cung cép thém dinh dudng cho vi
khuén, nhung chiu anh huéng cua BODs va COD.
Tuy nhién, nhiing thanh phan nay khong anh huong
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nhiéu dén hoat dong cua vi sinh vt cb dinh trong
alginate. Riéng nudc thu vé tir kénh rach nhiém man
c6 lugng mubi, BODs va COD cao, lam tc ché su
hoat dong cua vi khuan.

Bang 2. Phan hity pretilachlor va fenclorim trong thude trir c6 bd sung vao méi truwong 16ng béi vi sinh

vét dugce ¢ dinh trong alginate

- — Chu ky

Hoat chat ~ Moi truéng long 1 2 3 4 5

Pretilachlor 100£0,0%¢ 94,542,980 88 444,85  80,2+6,65  73,7+7,5%

Pretilachlor ~ NMOLTUONE g9 gu5 o8 84745 5B 77,647.45% 70,556,850 61,5£6,6A%
khoang long

Pretilachlor  Nudc tirrudng lda  74,9+7,5%9 68,247,040 61,6+6,6%*  55,5£6,1°P  48,5+5,7*

Fenclorim  Nué¢ tu kenlvl rach 91,743,364 87,445,5¢d 79 64+7,2C¢ 70,447 4B 65 8+7 1C
nhiém méan

Fenclorim Mot truong T7,66,75 7345748 65246,7%% 5846440 50,445,5%
khoang long

Fenclorim  Nudc tirrudong lia  61,646,5%¢  56,3+6,244 50, 4+6,14% 43,244 64 36,7+5242

Nudc tir kénh rach
nhiém man

Ghi chu: Qua trinh dwoc thuc hién bci,ng mdy lde quay vong, trdi qua 5 chu ky, méi chu ky 8 gio. Céc chit cdi in thuong
va in hoa khdc nhau di kem voi cac so thé hién sw khac biét co y nghia thong ké twong ung trong cung mot hang va mot

cot cua mot hoat chét & mire < 5%.

Hinh 5. Hinh chup hat alginate c¢6 dinh vi khuin

(Ghi chu: (a) khi chua sir dung, (b) khi da s dung 5 chu
ky va (c) sau khi hat chwa sir dung dwoc hut kho)

3.4. Phéan huy pretilachlor va fenclorim béi
vi khuan co dinh trong alginate, sir dung
hé phin huy dém

Su phan huy pretilachlor va fenclorim dugc thuc
hién trong hé phan hity dém béi cac vi khuan c¢b dinh
trong alginate dugc thé hién & Hinh 6. Trudc hét,
pretilachlor va fenclorim dugc bd sung & nong do
tuong tmg 14 6,75 mg/L va 2,25 mg/L. O chu ky thu
nhét, tdc 6 phan hity khong c6 khéc biét so véi phan
huay trong méi truong dugc G trén may lic nhu da
mo ta & trén. Tdc d6 phan hiy giam dan qua cac chu
ky, nhung khong giam nhiéu nhu phéan hiy khi sir
dung may lic. Sau 5 chu ky, téc do phan huy
pretilachlor trong nudc thu vé tir ruéng lua giam
trung binh 1a 13,3% va trong nudc thu vé tir kénh
rach nhim min 14 14,5% so véi chu ky tht nhat. S&
liéu dbi voi fenclorim tuong tmg 12 14,8% va 15,1%.
Sau 5 chu ky thi hat alginate c6 duong kinh khoang
3,0-3,5 mm. Trong hé phan hity dém, khi dugc thoi
tur phia dudi 1én nén sy va cham gitra cac hat alginate
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it hon; cac hat it thay doi sau cac chu ky nén sy giam
toc d§ phan huy khong nhicu.

Su phén huy pretilachlor va fenclorim & ndng d6
hoat chét cao cling dugc hién trong hé théng phan
hay dém va sir dung vi khuan khong ¢6 dinh va c6
dinh trong alginate. Hoat chét dugc st dung c6 trong
thudc trir co Sofit 300EC va dang tinh khiét. Thi
nghiém nay duoc thuc hién dé danh gia anh huong
ctia ndng do hoat chat dén tdc d6 phan hay va so
sanh giita phan hity hoat chét tinh khiét véi hoat chat
trong thudc trir co.

Dbi véi pretilachlor trong thudc trir co & ndng do
100 puM, ching bi phan hity boi vi khuan khong cb
dinh gan dén 100% sau 24 gid, va 100% trong vong
48 gio (Bang 3). O ndng do 250 pM, sy phéan hity
boi vi khudn khong ¢ dinh va ¢ dinh 1a 80,4+6,4%
va 92,542,6% sau 24 gid, nhung déu phan hiry hoan
toan sau 48 gi¢. Do pretilachlor c6 dd hoa tan trong
nudc thap nén & ndng d6 500 pM sau 24 gid khong
dugc phan tich. Su phan huy & ndng do nay do vi
khuan khong cb dinh va c6 dinh lan luot 13
75,4+7,6% va 90,9+4,2% sau 48 gio (Bang 3).

Su phan huy pretilachlor tinh khiét con cao hon
trong thudc trir co. O ndng d6 250 pM sau 24 gio va
500 uM sau 48 gid, mirc phan hiy nhanh hon xap xi
10% so vé&i phan hay cua hoat chat trong thude trir
6. Nguyén nhéan ctia sy chénh 1éch nay c6 thé 1a do
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céc chét bd sung trong thudc trir co gy tc ché, lam
cham hon sy phan huy.

Déi vé6i fenclorim, viée danh gia kha ning phan
huy chi dugc thyc hién bdi vi khuan ¢o dinh sau 48
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gio trong hé théng dém. Két qua cho thay chung
phén huy 99,1+0,1% va 97,7+0,6% & néng do twong
g 12 100 va 250 pM (Bang 3). Sé liéu nay cho thay
hé phén hity dém c6 thé phan hily hidu qua cao bang
ca vi khuén khong ¢ dinh va ¢ dinh.

Chu ky
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Chu ky

Hinh 6. Sw phan huy pretilachlor va fenclorim trong thudc trir ¢é6 bd sung vio nwée béi vi sinh vat
dugc co dinh trong alginate

Ghi ch: Nguon ‘nudc bao gom: (a) thu vé tir ruéng lita va (b) nudc thu vé tir kénh rach nhiém man. Qud trinh dwoc thic
hién bang hé thong phan huy dém, trai qua 5 chu ky, moi chu ky 8 gio.

Nghién ctru truée day vé phan huy pretilachlor
trong hé théng phan huy dém boi Pseudomonas sp.
Pre2 ¢6 dinh trong polyurethane foam tdi da 14 86,6
+5,4% & nong do 150 pM trong 12 gid (Oanh &
Duc, 2025). Alginate dugc sir dung dé ¢b dinh cho
hiéu qua cao, cho du & ndng d cao dén 500 uM.
Cong bd trude day ciing chua dé cap dén kha niang

phan hiy béi vi khuén cb dinh sau mét thoi gian luu
trlt. Tuy nhién, Pseudomonas sp. Pre2 c6 kha nang
hinh thanh biofilm thdp nén c6 thé bi tach ra khoi
polyurethane foam néu méi trudng 16ng thay dbi vé
thanh phﬁn hoéa hoc. Trai lai, viéc st dung alginate
¢4 nhuoc diém la chung dé bi hoa tan sau mot s6 chu
ky. Do d6, viéc sir dung nguyén liéu nao dé ¢ dinh
¢6 thé can nhic, tuy theo muc dich yéu cau.

Bang 3. Phan huy pretilachlor va fenclorim & cic nong d 100, 250 va 500 uM trong hé thong phan huy
dém béi vi khuan tu do va vi khuan c6 dinh trong alginate

) . 2 Thoi gian 100 pM 250 pM 500 pM
Hoat chat Vi khuan (gid) Mirc 49 phan huy (%)
Vi khuan khéng ¢ 24 98,6+0.5 80,4+6,4 Khéng phan tich
Pretilachlor trong dinh 48 100 100 75,4+7,6
thudc trir co Vi khuén cb dinh 24 100 92,5+2,6 Khong phan tich
trong alginate 48 100 100 90,9+4,2
Vi khudn khéng c6 24 100 90,2+3,5 Khong phan tich
Pretilachlor tinh dinh 48 100 100 85,1+£5,5
khiét Vi khuén cb dinh 24 100 100 Khong phén tich
trong alginate i 48 100 100 90,4+2.3
Vi khuan khéng ¢ R A
Fenclorim tinh dinh ¢ Khong phan tich
khiét Vi khuén cb dinh 24 Khéng phén tich
trong alginate 48 99,1+0,1 97,7+0,6 Khong phan tich
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3.5. Phan huy pretilachlor va fenclorim Su phan huy pretilachlor va fenclorim trong
trong thudc trir ¢6 béi vi khuén ¢6 dinh thudc trir co b6 sung vao moéi truong khoang long
sau mot thoi gian luu trir giam xubng con xap xi 2/3 sau khi sy kho (Bang

4). Tuy nhién, sy phén huy boi vi sinh vat trong

Trude khi 4, mot nira alginate dugc lam kho alginate khong sdy kho giam xudng kha nhiéu sau

bang hé thong hut chan khong. Sau khi hit, khoi khi 0 ba thang, nhét 1 alginate bao quan & 30°C.
luong hat giam 90% nhung kich thudc cua hat Trong luc d6, sy phan huy pretilachlor boi vi khuan
alginate hau nhu khong thay doi so voi ban dau trong hat alginate da siy kho ban du va sau ba thang
(Hinh 5c). Sau khi sy bang may hat chan khong, khong khac biét c6 ¥ nghia thong ké, ké ca bao quan
lwong vi khuén trong alginate tir 0,92X10? khuan & 4°C hay 30°C (Bang 4). Tbc @6 phan huy trung
lac/g ban dau giam xudng con 0,45 10”khuan lac/g binh do vi khuén trong hat alginate da siy kho giam
(tinh theo khoi luong uét). Sau khi bao quan ba xudng sau thoi gian trir, nhung sy giam nay khong
thang, sO luong vi khuén trong alginate khong say nhiéu nhu alginate khong siy kho. Sau ba thang bao
kho 1a 0,67x10” khuan lac/g ¢ nhiét do 4°C va quan & nhiét d6 30°C thi sy phan hity ca hai hoat
0,40x 107 khuan lac/g 6 30°C. Riéng doi voi alginate chat boi vi khuan trong hat alginate khong duoc siy
sdy kho, s6 luong ¢ nhiét d6 4°C va 30°C twong ung kho cao hon trung binh khéng déng ké so véi
14 0,41x10° va 0,38x10° khuén lac/g. alginate séy kho.

Bing 4. Phan hiiy pretilachlor va fenclorim bang vi khuin ¢ dinh trong alginate truwéc va sau 3 thang
béao quan. Thi nghiém dugc thuc hién trong méi trwong khoang 1éng véi hoat chat trong thuoc

trir co
Pretilachlor Fenclorim
A Sau ba thang Sau ba thang ¢ A Sau ba thang Sau ba thang
Ban dau &4°C 30 °C Ban dau &4°C &30 °C

Alginate u6t  100,0+0,0c 80,3+6,8b 60,2+6,5a 91,743,3¢c 75,5+6,0b 50,4+5,4a
Alginate khd  67,7+£5,5a 60,3+6,1a 58,8+5,8a 60,8+6,1b 48,9+5,3a 46,3+5,0a
Ghi chit: Cdc chit cdi khdc nhau di kém voi cdc s6 thé hién sw khdc biét c6 y nghia thong ké trong ciing mét hoat chit ¢

cung mot hang, voi mirc < 5%.

Viée séy kho alginate gitp ching nhe hon, da hat alginate bi bao mon trong qua trinh phan huy,

van chuyen hon nhung sy phén hiy gidm xubng do nhat 1a khi sur dung. mdy lac. Su dung h¢ phan huy
mot sb lwong nhat dinh vi khuén bi chét trong qua dém, hat alginate giam sy bao bon trong bon phan
trinh sdy. Trong ba thang luu trit, sy phan hity boi vi Umng, giup duy tri sy phan hiy lau hon. Hiéu qua cua
khuan trong alginate khong sdy kho giam xudng 1a vi khuan ¢6 dinh trong alginate con dugc danh gia

do vi khuan bi chét, nhét 1 bao quan ¢ nhigt do  sau Khi hit khd bang mdy hit chan khong. Méc du
30°C. Bao quan alginate khong sy kho & nhiét do sau khi hut kho, sy phan hiy boi vi khuan giam

4°C gitp vi khuén song st cao hon so vai 30°C. xudng do vi khuan bi chét sau khi hut. Tuy nhién, 50
Riéng ddi voi alginate sdy kh, su phan hily on dinh lugng va kha nang phan huy cta vi khuan trong hat
hon sau thoi gian luu trir 1a do vi khuan séng sot alginate dugc hut kho gitt 6n dinh hon trong qua
nhiéu hon. trinh luu trit. Sau ba thang u ¢ nhiét d§ 30°C, su phan
. ; huy cua hat alginate khong hut kho va hut kho khong

4. KET LUAN khac biét dang ké. Chang han, khi bao quan & nhiét

dd nay, sau ba thang thi sy phan huy pretilachlor va
fenclorim boi vi khuan c¢d dinh - khong hat kho
tuong tmg 1a 60,2+6,5% va 58,8+5,8%. Con phan
hiy boi vi khudn ¢d dinh - hat kho tuong tmg 1a
58,8+5,8% va 46,3+5,0%.

Su phan huy pretilachlor va fenclorim trong
thudc trir co boi Pseudomonas sp. Pre2 va
Acinetobacter sp. FO véi toc d¢ 1a: phan huy trong
moi truong khoang 1ong > nudce thu vé tir ruong laa
> nudc thu vé tir kénh ngdp man. Sy phan hiy

pretilachlor béi Pseudomonas sp. Pre2 luon cao hon LOI CAM TA
khi phan huy fenclorim boi Acinetobacter sp. FO du . s
nong dd prelachlor cao hon. Sy phan huy boi vi Nghién clru ndy thugc dé tai ma so 106.04-

khuan cb dinh trong alginate ludn cao hon sy phan 2921;637 duqis tai trg bai QFS’ Phat trién Khoa hoc
huy bai vi khuan khong dugce ¢6 dinh. Tuy nhién, va Cong Ilgh@ Quoc gia Viét Nam (NAFQSTED).
Nhom tac gia xin chan thanh cam on su tai trg nay.
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