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ABSTRACT

The aim of this work was to investigate the effectiveness of different inoculation
approaches in enhancing the biodegradation of the pesticide Propoxur in the liquid
medium. Inoculation was conducted with the Paracoccus sp. P23-7 originally isolated
from Propoxur contaminated soil as the key degrader organism. The bacterial strain
was applied either via liguid medium or immobilized on solid municipal waste biochar.
Bacterial cell numbers as well as Propoxur biodegradation measurement in liquid
medium were used to investigate the bioaugmentation efficiency of the different
approaches. Paracoccus sp. P23-7 cell numbers increased about 1.1-2.0 times during
the incubation process in both inoculation approaches, indicating that the strain could
survive and develop well in the new liquid medium. However, the bacterial cell numbers
in both biochar supplement treatments were much higher than that in the treatment
received only free cells of Paracoccus sp. P23-7. Liquid medium inoculated with the
Paracoccus sp. P23-7 immobilized on biochar from the beginning of the experiment
showed the highest Propoxur degradation rate per day, whereas the other inoculum
approaches showed an increased but lower contaminant biodegradation. Thus, results
indicated that the application of a key degrader-biochar-complex is the most promising
approach for an accelerated biodegradation of organic chemicals in liquid medium.

TOM TAT

Nghién ciru dieoe thiee hién nham muc tiéu danh gid hiéu qud cia mgt s6 phirong phdp
ching vi khudn khdc nhau Ién kha nang phdan hiy sinh hoc hoat chat thuc trie sdu
Propoxur trong méi truomng long. Vi khudn phdn hiy chuyén biét Propoxur, Paracoccus
sp. P23-7 dwoc phan lap tir mau ddt nhiém Propoxur, dwgc chiing vao méi trieong nudi
cdy. Vi khuan dwoe chiing vdo méi ‘trwong qua hai dang: 1) dang vi khudn tir do trong
dung dich va 2) dang vi khudn cé dinh trong biochar. Mdt so vi khudn va nong do
Propoxur duoc theo doi theo thoi gian thi nghiém. Tong mdt sé vi khudn Paracoccus
sp. P23-7 ¢ tat ca cdc nghiém thirc ¢6 ching vi khudn tang tie 1,1-2,0 lan trong thoi
gian thi nghiém so v&i mdt s6 ban ddu Bléu ndy chimg 16 vi khudn Paracoccus sp.
P23-7 c6 kha nang ton tai va 1 phdt trién tot trong moi truwong long moi. Tuy nhién, mat
$6 Vi khuan & hai nghiém thire b6 sung biochar cao hon rat nhiéu so véi nghiém thirc
chiing Paracoccus sp. P23-7 dang tw do. Moi truong long ching vi khudn Paracoccus
sp. P23-7 ¢6 dinh trong biochar thé hién téc do phan hiy Propoxur cao nhat, trong khi
cac phuwong phap ching khdc co toc do phan hiy Propoxur thap hon. Vi vay, két qua
nghzen ciu ndy cho phép két lugn rng, viéc umng dung mot thé phirc hop gom biochar
va dong vi khudn phan ity chuyén biét hoat chat nong duwoc la phwong phdp trién vong
nhdt trong viéc gia ting toc do phdn hiy sinh hoc doi véi dpc cht hitu co trong méi
truong long.
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1 GIOI THIEU

Biochar dwoc dinh nghia nhu 1a mot san phdm
giau carbon thu dugc tir qua trinh dbt vat liéu hiru
co gdm: gd, phan chuong, hodc xac ba thyc vat
trong mot hé thong kin rat it khong khi (Lehmann
va Joseph, 2009). Nguoi dan ban dia ving Amazon
da ap dyng nhimg phuong phap nhu: rai xac ba
thuc vat sau mdi mia vu 1én trén mit dat, sau dé
dbt thanh than, lay tro hodc than sau khi dét bon
cho dit canh tic nong nghiép giup ting chit luong
dét (Steiner va ctv., 2009). Biochar thudong dugc
san xuét trong diéu kién nhiét 46 dugc kiém soat va
chira mét lugng rat it khi oxy, sau do, biochar dugc
bén vao trong dét. Hién tai biochar dugc xem nhu
mot cong cu quan 1y dat canh tic do nd c6 thé luu
ton trong dat trong thoi gian rit lau dudi dang
carbon cd dinh trong dat rat bén viing va rat kho bi
phan hity boi yéu to sinh hoc ciing nhu phi sinh
hoc theo thoi gian, gitp mang lai hiéu qua kinh té
va mdi trudong (Ippolito va ctv., 2012).

Pit bo sung biochar dugc chirng minh 1a ¢6 kha
ning giir 4m tot, gia ting kha ning trao ddi cation
(CEC), gia tang kha nang hap phu cua dit va gia
tang pH dat (Ishii va Kadoya, 1994). Biochar c6
thé ton tai trong dit trong thoi gian rat lau kéo dai
dén hang ngan nam, c6 kha nang chdng lai sy phan
huy sinh hoa, tuy nhién, kha ning bén viing trong
dét cua biochar tily thudc vao quy trinh san xuét
(Lehmann va Gaunt, 2006). Vi vay, viéc bon
biochar vao trong dat duoc ung dung trong nong
nghiép, quan 1y chét thai, thu hoi nguon carbon va
xur Iy dat 6 nhiém dang dwoc phat trién rong rai
trén thé gidi (Uchenna va Kirk, 2013).

Mic du, linh vue nghién ctru (g dung biochar
nhim giai quyét van dé moéi truong va xur Iy 6
nhiém méi duoc thuc hién trong nhiing nam gin
day, tuy nhién mot s két qua dat duogc rat kha
quan. Biochar dugc chiing minh 1a cé hiéu qua
trong viéc loai bo kim loai nang trong d6 c6 Cu,
Fe, Ni, Pd, Cd va As la nhitng kim loai nang rat
ddc cho suc khoe con nguoi. Biochar c6 kha nang
hap phu cac kim loai ning nay, lam ching khong
hiru dung nira, nén c6 tac dung loai bd cac kim loai
ning trong mdi trudng nude, trAm tich va dit.
(Mohan va ctv., 2007; Cao va ctv., 2009; Sneath va
ctv., 2009; Uchimiya va ctv., 2010; Beesley va ctv.,
2010). Ngoai kim loai nang, biochar con hép phu
hiéu qua doc chét co nguén géc tr thudc bao vé
thuc vat va cac doc chat hitu co khac trong moi
truong dat, nudc va trdm tich nhu: Polycyclic
aromatic hydrocarbons (PAHs) (Smernik, 2009),
thudc trir co atrazine va simazine (Zheng va ctv.,
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2010), diuron (Yu va ctv., 2006), acetochlor
(Spokas va ctv., 2009), terbutylazine (Wang va
ctv., 2010a), MCPA (Hiller va ctv., 2007), thube
trr sdu chlorpyrifos va carbofuran (Yu va ctv.,
2009), fipronil (Yang va ctv., 2010), va thude trir
bénh pyrimethanil (Yu va ctv., 2010).

Biochar con c6 chirc ning nhu 1d mot gia thé
cua su séng nhim bao vé vi sinh vat khoi su tan
cong cua cac sinh vat khac (Pleasant, 2000). Do d6,
biochar dugc d& nghi st dung nhu 14 chit mang
dung cho viéc ching vi sinh vét c6 lgi vao trong
dat trong d6 c6 vi sinh vat phan huy hiéu qua thude
bao vé thuyc vat. Tuy nhién, hién nay cé rat it
nghién ctru dugc cong bd vé vai tro ciia biochar
nhu 13 chét mang nham vao viéc chung vi sinh vat
¢6 loi dé xtr 1y dat bi 6 nhiém (Chen va ctv., 2012).
Do d6, nghién ctru nay dugc thyc hién véi muyc ti€u
danh gia hiéu qua cua biochar nhu 13 chit mang
dung dé cb dinh vi khuan Paracoccus sp. P23-7
gitp gia tang phan huy sinh hoc hoat chét thube trir
sau Propoxur trong méi truong nudi cdy long dé
lam co s& va nén tang cho viéc tmg dung va xu ly
d4t 6 nhiém vé6i Propoxur.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Biochar va cach chuén bi biochar cho
thi nghiém

Biochar rac d6 thi dugc dung trong nghién cuu
nay vi theo két qua nghién ctru trudc ddy cho thiy
mat s& vi khuan Paracoccus sp. P23-7 trong
biochar rac d6 thi cao hon trong céc biochar thir
nghiém khac trong moéi truong nudi cay long
(Nguyén Khéi Nghia va ctv., 2015). Biochar rac d6
thi dugc cung cap tir cong ty san xuit Biochar tai
thanh phd HO Chi Minh (Vina Energy Group).
Trudc khi st dung, biochar dugc tach ra thanh
nhitng manh nho bang chay va duoc san qua ray co
kich thuéc 2 x 2 mm. Sau do, rira sach biochar véi
nude khir khoang bang cach cho biochar da qua ray
vao binh tam gidc 500 mL chira 250 mL nudc khir
khoang, lic trén may lic tron véi toe d6 100 rpm.
Thay nudc khir khodng sau mdi 8 gio. Lip lai quy
trinh ria biochar dén khi biochar sach hoan toan
(khong 1am den mau nudc khir khoang khi lic trén
may lic). Muc dich cua viée rira biochar trude khi
bd tri thi nghiém 13 nhim loai b6 mau den cua
biochar khi cho vao trong nuéc va gitip cho viéce
quan sat su phat trién vi khuan trong moi truorng
nudi ciy long ¢ nghiém thirc bd sung biochar dé
dang hon. Biochar sau khi rira sach véi nudc khir
khoang dugc sdy kho kiét & 105°C qua dém. Can
1,5 g trong luogng kho cua biochar vao dia petri
thuly tinh, dem tiét tring trong ndi hap tiét tring &
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121°C trong 20 phut. Sau khi tiét trung, dia petri
chira biochar dugc sdy kho lan nita & 105°C trong
hai gio. Biochar dd@ san sang cho bo tri
thi nghiém.

2.2 Ngudn vi khuin

Dong vi khuan phan hiy chuyén biét va rat hiéu
qua thudc trir sdu Propoxur, v6i tén dinh danh 1a
Paracoccus sp. P23-7, phan lap tir mau dét trong
kho bdo quan hanh tim tai khu vuc canh tac hanh
tim & Vinh Chau, tinh Soc Tring (D6 Hoang Sang,
2014) duoc chon cho bb tri thi nghiém. Trude tién
vi khuan dugc nudi trong binh tam giac 100 mL
chira 25 mL dung dich giau dinh dudng (glucose
yeast extract) trong 3 ngay trén may lic véi toe do
100 rpm. Thanh phan ctia méi truong GYM trong 1
L dung dich bao gdbm: 10 g glucose va 10 g yeast
extract. Sau do, sinh khéi vi khuén dugc thu hoach
bang cach ly tam vai tée d6 10.000 rpm trén may
ly tam. Lap lai 4 14n viéc rira sinh khéi vi khudn
v6i nude khir khoang tiét tring nham loai bo hoan
toan dinh dudng va ngudn carbon con sét lai trong
moi truong nudi céy. Hiéu chinh d¢ duc cia dung
dich chtra vi khuan v6i nuée khir khoang tiét tring
bang may do quang phd vé OD 600 nm = 0,7
(0,20x10° CFUs/mL). Nguon vi khuan da sin sang
cho bé tri thi nghiém. Xac dinh mat sb vi khuan
ban dau sau khi hiéu chinh d6 duc bang phwong
phap nho giot (Hoben va Somasegaran, 1982): tién
hanh pha lodng dung dich vi khudn theo hé sé 10
v6i cac nong do pha loang khac nhau. Hat 50 pL
dung dich vi khuan ctia mdi ndng do pha lodng va
nho 5 giot 1€n trén bé mit méi truong TSB. Moi
truong Tryptose Soybean Broth (TSB) gom: 30g
Tryptose Soybean Broth va 15g agar pha trong mot
lit nuéc cat. Cac dia moi truong TSB chira vi
khuan dugc dat vao tii nylon va u trong ti 4 &
nhiét d6 35°C trong ba ngay, sau d6, dém mat sb
Khuén lac.

2.3 BH tri thi nghiém

Thi nghiém dugc b tri trong diéu kién phong
thi nghiém theo quy trinh nhu sau: binh tam giac
100 mL chira 24 mL dung dich khoang tdi thiéu
chta 40 ppm Propoxur (san phdm cua Dr.
Ehrenstorfer GmbH, Puc), 1 mL dung dich vi
khuén Paracoccus sp. P23-7 da dugc chuén bj sin
(muc 2.2) (0, 20x10° CFUs/mL) va 1,5 g biochar da
chuén bi sin (muc 2.1) (0,22x10° CFUs/g biochar).
Thanh phan ciia mdi truong khoang tdi thiéu trong
1 L dung dich nhu sau: 3,75 g KoHPOs4, 1 g
KH,PO4, 0,25 g NaCl, 0,1 g MgS04.7H,0O va 0,01
g CaCl,.H,0. Moéi truong duge khir trung 6 121°C,
20 phut trong ndi hép tiét tring sau d6 bd sung 10
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mL dung dich vi luong. Thanh phan vi lugng trong
1 L dung dich nhu sau: 10 mg Na,Mo04.H,0, 25
mg H;BOs3, 15 mg ZnCl,, 5 mg CuCly, 10 mg
FeCls. Dung dich vi lugng dugc loc voi mang loc
tiét trung (Minisart NY 25, Sartorius Stedim
Biotech, GmHbH, Germany, duong kinh 0,20 um).
Thi nghiém dugc thuc hién véi 4 lan lap lai cho
mdi nghiém thic va duoc kéo dai trong 18 ngay.
Téng cong c6 5 nghiém thirc trong thi nghiém va
duoc liét ké nhu sau:

1. Bbi chimg, khong chung vi khuan

2. P6i chung, khong ching vi khudn + 1,5 g
biochar

3. Chung vi khuin Paracoccus sp. P23-7 ty do
(0,20x10° CFUs/mL)

4. Chung vi khuén Paracoccus sp. P23-7 tu do
(0,20x10° CFUs/mL) + 1,5 g biochar

5. Ching 1,5 g biochar chtra sin vi khuan
Paracoccus sp. P23-7

Ghi chii: Quy trinh chuén bi biochar chira vi
khudn Paracoccus sp. P23-7 cho nghiém thic 5
nhu sau: 1,5 g biochar dugc cho binh tam giac tiét
trang 100 mL chira 24 mL dung dich khoang tdi
thiéu bo sung 40 ppm Propoxur va 1 mL dung dich
vi khuan (da duoc chuan bi ¢ muc 2.2) va dugc
nudi cdy 4 ngay trude khi b tri thi nghiém trén
may lic v6i toc d6 90 rpm trong t6i. Vao thoi diém
bb tri thi nghiém, toan bd 1,5 g biochar di chira vi
khuan dugc chuyén qua binh tam gidc méi. Tuy
nhién, truéc khi cho vao binh tam gidc moi,
biochar dwgc rra sach nham loai bo vi khuin
Papacoccus sp. P23-7 ty do khong bi ¢é dinh boi
biochar. Quy trinh rra nhu sau: ngam 1,5 g
biochar trong 10 phut véi nudc khir khoang tiét
trung trong dia pertri tiét trung, dung kep tiét trung
dé rtra sach biochar trong nuéc. Sau do6, thay nude
khir khoang tiét tring m&i, tiép tuc l3p lai quy trinh
rira biochar thém 4 lan nita.

2.4 Chi tiéu theo doi

Tong mat sb vi khuan Paracoccus sp. P23-7
trong moéi truong nudi ciy (trong 25 mL moi
truong nudi cdy long hodc trong 25 mL mdi trudng
nuoi cay long + trong 1,5 g biochar) va noéng do
hoat chat thuoc trir sdu Propoxur con lai trong moi
truong nudi cdy long vao cac thoi diém: 0, 1, 2, 3
va 11 ngay sau khi nuoi céy.

Thqm khao muc 2.2 cho quy trinh dém mat s6
vi khudn Paracoccus sp. P23-7 trong mdi truong
nuoi cay long.
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Quy trinh dém mat sé vi khuén Paracoccus sp.
P23-7 ¢6 dinh trong biochar dugc thuc hién nhu
sau: Tai thoi diém thu mau, ldy 0,1 g biochar
(trong lugng kho) trong binh tam giac nudi cdy
chia 1am hai phan duéi diéu kién tiét trung: 0,05 g
biochar dung cho viéc xac dinh am do biochar cho
phan tinh toan s liéu, phan con lai véi trong lugng
0,05 g dung cho viéc dém mat sb vi khuin
Paracoccus sp. P23-7 ¢b dinh trong biochar. Phan
biochar nay dugc rtra sach véi nudc khir khoang
tiét trung (xem muc 2.3 cho quy trinh rtra biochar
dé loai bo hoan toan vi khun Paracoccus sp. P23-
7 tu do khong bi ¢d dinh bai biochar). Sau dd, cho
biochar da rira sach vao trong 6ng Eppendorf 2 mL
tiét trung, nghién nhuyén biochar bang diia thuy
tinh tiét trung, hit 1 ml buffer phosphate tiét tring
vao trong 6ng Eppendorf 2 mL chira biochar da
nghién, vortex trong 1 phut, pha lodng va cha trén
dia agar TSB, dem u trong tu cdy & 30°C trong 3
ngdy. Sau d6, dém mat sd vi khuan hién dién trén
dia. Thanh phan 1 lit buffer phosphate nhu sau:
23,99 g NaH,PO4 va 15,59 g Na,HPO4 trong 1 lit
nudc khir khoang.

Quy trinh do ndéng do Propoxur trong moi
truong nudi cdy 16ng trén hé thdng sic ky 1ong cao
ap (High Performance Liquid Chromatography,
viét tit 1a HPLC) nhu sau: Vao thoi diém thu mau,
hat ImL méi truong nudi cdy long cho vao
Eppendorf 2 mL, sau do, ly tim véi tbc do 10.000
vong/phut trong 5 phut. Hut lay phan nudc nam
bén trén cho vao lo thuy tinh 1 mL va duogc do trén
may HPLC (Shimazu-LC20A) véi cac thong sd
nhu sau: Su dung cot CI8, ty 1¢ pha ddng
acetonitrile:nude tuong Gng la 45:55, bude song
214 nm, Ivu lugng cua pha dong 100 uL/phat, thoi
gian x4c dinh phd cua hoat chit Propoxur & phit
tha 7,5.

2.5 Xirly sb liéu

S liéu sau khi két thic thi nghiém dwoc tong
hop, tinh toan bang phan mém Excel va kiém dinh
thong ké véi ANOVA bing phan mém Minitab
16.2.

3 KET QUA

3.1 Suyphat trién téng mat s6 vi khuin
phan hity thudc trir siu Propoxur, Paracoccus
sp. P23-7 trong moi trudng nudi cay

Két qua vé sy phat trién tong mat sd vi khuan
Paracoccus sp. P23-7 trong mdi trudong nudi ciy
long cua cac nghiém thirc theo thoi gian nudi cdy
dugc trinh bay trong Hinh 1. Téng mat sé vi khuin

47

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 39 (2015): 44-51

Paracoccus sp. P23-7 & hai nghiém thirc bd sung
biochar c¢6 xu hudng ting nhanh trong giai doan tir
0 dén 2 ngay sau khi nuéi cdy, sau d6 mat sb giam
dan theo thoi gian. O hai nghiém thic nay, tong
mat sé vi khuén & cac thoi diém thu mau cao hon
gip 1,5-2,0 lan so véi tong mat sd vi khuan vao
thoi diém bat dau bd tri thi nghiém. Trong khi do,
& nghiém thirc khong bd sung bichar, tong mat sd
vi khuan trong 25 mL dung dich nuéi cdy ting
cham va dat dinh cao nhat vao ngay thir 3 sau khi
b tri thi nghiém, sau do, tong mat s6 vi khuén
giam xudng theo thoi gian nudi cdy. O nghiém thirc
nay, tong mét sb vi khuin & cac thoi diém thu mau
cao hon gip 1,1 - 1,4 1an so v6i tong mat s vi
khuan vao thoi diém bét dau bd tri thi nghiém. Khi
so sanh téng mat sb vi khuan giita cac nghiém thirc
v6i nhau vao cac thoi diém thu mau cho thay, tong
mat s6 vi khuan & hai nghiém thirc: Biochar chira
vi khuan Paracoccus sp. P23-7 tir ban dau va
nghiém thttc Paracoccus sp. P23-7 tu do c¢6 bd
sung biochar cao hon va khac biét thong ké
(»<0,05) so v6i nghiém thuc Paracoccus sp. P23-7
tu do khong bd sung biochar & tit ca cac thoi diém
thu mau. Két qua nay cho thiy biochar da gitip gia
tang sy phat trién mat s6 vi khuan phan hay chuyén
biét hoat chét thudc trir siu Propoxur, Paracoccus
sp. P23-7 trong méi truong nudi cdy léng. Diéu
nay c6 thé giai thich 1a do biochar di c6 kha ning
lam gia ting pH moi truong nudi cay (Aciego va
Brookes, 2008), su gia ting pH moi trudng da gitp
gia ting mat sb vi khuén hoic ciing c6 thé chinh
biochar da cung cap mot luong dinh dudng thiét
yéu, dic biét 1a mot sb nguyén t6 vi lwong nhu: Mo
va Bo, gitp cho vi khuan Paracoccus sp. P23-7
sinh truéng va phat trién t8t hon, hodc c6 thé
biochar da c6 kha nang hép thu hay c6 dac dinh
dudng tir mOi trudong nudi cay, didu nay giup cho
vi khuan ¢b dinh trong biochar d& dang tiép can véi
ngudn dinh dudng nay (Treseder va Allen, 2002).

Khi so sanh hai nghiém thirc b sung biochar
v6i nhau cho thiy ca hai khong khéc biét thong ké
vé tong mat s vi khuan (trong 25 mL méi trudng
nudi cdy va trong 1,5 g biochar) vao cac thoi diém
thu méu, ngoai trir vao thoi diém 11 ngay sau khi
bb tri thi nghiém.

Tom lai, biochar rac d6 thi c6 kha nang ¢b dinh
t6t vi khuan phan hity chuyén biét hoat chat thube
trir sau Propoxur, Paracoccus sp. P23-7 trong moi
truong nudi cdy long va biochar rac do thi gitp gia
ting tong mat sd Paracoccus sp. P23-7 trong moi
truong nudi cdy.
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6 vi khuan
Paracoccus sp. P23-7 trong méi
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5] ==NT3: Vi khuén Paracoccus sp. P23-7 tw do
-B-NT4: Vi khuan Paracoccus sp. P23-7 tw do + biochar
=4=NT5: Biochar chira vi khuan Paracoccus sp. P23-7
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3 1 12

Ngay nudi cay (ngay)

Hinh 1: S phat trién tong mét s6 vi khuin phan hity thudc trir siu Propoxur, Paracoccus sp. P23-7
trong moi truwong nubi cay léng giira cac nghiém thire

* Luw y: Cdc chit s6 hién thi khac biét théng ké trong hinh chi dung dé so sanh cac s6 liéu giita cdc nghiém thirc véi
nhau trong cung 1 ngay lay mau, khong so sanh cac ngay lay mau khdac nhau trong cung mot nghiém thirc (n=4, do léch

chudn)

3.2 Nong d hoat chat thubc trir sau
Propoxur trong méi trwomg nudi cay léng giira
cac nghiém thirc theo thoi gian nudi cay

Kha niang phan hiy hoat chat thudc trir sau
Propoxur trong mdi trudng nudi cdy long cia cac
nghi¢m thirc dugc trinh bay trong Hinh 2. Nhin
chung, néng d6 Propoxur & tat ca cdc nghiém thirc
¢6 xu hudng giam dan theo thoi gian nuéi cdy, ké
ca nghiém thic ddi ching. Nong do hoat chat
Propoxur trong hai nghiém thtrc dbi chuing khong
chung vi khuan dwoc giai thich 1a do Propoxur co
thé bi thuy phan (1,5%/ngay) trong mdi truong
nuée c¢6 pH =7 (Hartley va Kidd, 1983). Nong do
Propoxur cta hai nghiém thirc ddi chimg (c6 bd
sung biochar va khong b sung biochar) twong déi
bang nhau, khong khac biét nhau & tat ca cac thoi
diém thu mau. Diéu nay cho thay biochar d4 khong
hap phu Propoxur 1én trén bé mit hodc bén trong
cac 16 hong cia nd. Bén canh do, ndng do
Propoxur con lai trong mdi truong nudi cdy long
ctia hai nghiém thic dbi chimg ¢ tit ca cac thoi
diém thu mau déu cao hon va khac biét y nghia
thong ké (p<0,05) so voi 3 nghiém thirc co chung
vi khudn Paracoccus sp. P23-7. Didu nay cho thiy
dong vi khuén Paracoccus sp. P23-7 that sy 1a
dong vi khuin phan huy chuyén biét hoat chét
thudc trir sdu Propoxur.
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Khi so sanh ba nghiém thirc ching vi khuan
Paracoccus sp. P23-7 (nghiém thuc 3, nghiém thtc
4 va nghiém thtc 5) voi nhau vé kha ning phan
hay Propoxur trong méi truong nudi cdy 1ong cho
thdy, ¢ tit ca cac thoi diém thu mau ndng do
Propoxur con lai trong méi trudong nudi ciy long &
3 nghiém thtrc duogc xép hang nhu sau: nghiém
thirc 5: Biochar chita dong vi khuan Paracoccus
sp. P23-7 < nghiém thic 4: Dong vi khuan
Paracoccus sp. P23-7 tu do + biochar < nghiém
thirc 3: Dong vi khuan Paracoccus sp. P23-7 tu do.
Nong d6 Propoxur trong moi truong nudi cay long
bi phan huy hoan toan & ba nghiém thuc 5, 4 va 3
lan luot sau: 2, 3 va 5 ngay sau khi nuéi cdy. Dic
biét khi so sanh hai nghiém thurc 3 va 4 véi nhau
cho thdy nhu sau: mic du hai nghiém thirc nay co
cung diéu kién thi nghiém va mat 6 vi khuén ban
dau nhu nhau, nhung nghiém thic c6 bd sung
biochar dan dén téc do phan huy Propoxur trong
mdi trudng nudi cdy long (nghiém thic 4) xay ra
nhanh hon so véi nghiém thic khéng bd sung
biochar (nghiém thirc 3). Két qua nay cho thiy vi
khuan phéan hay chuyén biét Propoxur, Paracoccus
sp. P23-7 c6 kha ning gia ting toc do phan hay
hoat chét Propoxur trong méi truéng 16ng khi bi c6
dinh trong biochar. Nghiém thirc 4: vi khuén
Paracoccus sp. P23-7 tg do + biochar co toe do
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phan huy Propoxur thp hon so v6i nghiém thirc 5:
Biochar chira vi khuén Paracoccus sp. P23-7 c6
thé 1a do ¢ nghiém thirc 4, vi khuan cin phai c6
mot khoang thoi gian nhét dinh dé dugc c¢b dinh
trong biochar va sau d6 tién trinh phan huy
Propoxur méi bat dau xay ra, trong khi & nghiém
thirc 5, vi khuan Paracoccus sp. P23-7 da duge cb
dinh s&n tr ban dau, do do, khi dwoc chung vao
mdi trudong nudi cay thi tién trinh phan hay hoat
chat Propopur ¢6 thé xay ra ngay lap tic. Viée bd
sung biochar giup gia ting toc do phan hiy hoat
chat Propoxur ciia dong vi khuan Paracoccus sp.
P23-7 trong mdi truong nudi cdy long so véi
nghiém thirc khong bd sung biochar c6 thé dugc
giai thich 1a do khi vi khuan phan huy chuyén biét
hoat chit thudc trir sdu Propoxur bi ¢é dinh trong
biochar c6 thé tao ra mot hé vi sinh vat song cong
sinh v6i nhau, dleu nay gitp ching tao ra mot luc
tong hop gom tat ca cac vi khuan ¢ dinh trong
biochar lai v6i nhau dung dé ldy Propoxur tu do
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trong mdi truong long manh hon so véi luc riéng 1€
ctia timg té bao vi khuan, do d6, dong di chuyén
ctia Propoxur trong méi truong long dén biochar
chtra vi khudn ¢ dinh nhanh hon so voi su di
chuyén ciia Propoxur dén timg vi khuan riéng 1é
sdng tu do trong méi trudng nudi cay long va diéu
nay dugc ching minh boi Grundmann va ctv
(2007). Ngoai ra, vi khuan cb dinh trong biochar ¢
thé da hinh thanh biofilm, giup bao vé chung sbéng
sot tot hon trong nhitng diéu kién bat loi cia moi
truong nhu thiéu dinh dudng, thay déi pH hoic
nhitng nhan t6 khac (Wang va ctv, 2010b).

Tom lai, biochar rac do6 thi c6 chirc ning nhu
la chit mang giup c¢b dinh va bao vé vi khuén
phan hiyy hoat chéat Propoxur, Paracoccus sp. P23-
7. Vi khuédn c¢6 dinh trong biochar ¢ kha ning gia
tang toc do phan huy dbi voi Propoxur so voi vi
khuan Paracoccus sp. P23-7 ty do trong méi
truong nudi cdy.
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=m=NT1: Dbi chirng
=8=NT2: DSi chirng + biochar
=B=NT3: Vi khuén Paracoccus sp. P23-7 tw do
40 - =de=NT4: Vi khuan Paracoccus sp. P23-7 ty do + biochar

=¢=NT5: Biochar chtra vi khuan Paracoccus sp. P23-7

30

20

trwerng nudi cdy long (mg/L)

10

Nong d6 hoat chat Propoxur con lai trong méi

3 5 11 12

Thei gian nuédi ciy (ngay)

Hinh 2: Nong dd hoat chit Propoxur con lai trong méi trwdng nudi ciy léng giita cac nghiém thirc
theo thoi gian nudi cay

* Luu y: Cdc chir s6 hién thi khdc bigt thong ké trong hinh chi ding dé so sanh cac 6 lidu giita cdc nghiém thirc voi
nhau trong cung I ngady ldy mau, khong so sanh cdc ngay lay mau khdc nhau trong cung mot nghiém thirc (n=4, do léch

chuan)
4 KET LUAN

Biochar rac d6 thi c6 kha ning ¢ dinh vi khun
phan huy thuoc trir sdu Propoxur, Paracoccus sp.
P23-7 trong mobi trudong long, dong thoi, biochar

con gitp gia ting tong mat sb vi khuan Paracoccus
sp. P23-7 trong méi truong nudi cay.

Biochar rac d6 thi khong c6 kha niang hép phu
hoat chat thudc trr sdu Propoxur. Biochar rac d6
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thi chta vi khuan phan hiy chuyén biét Propoxur,
Paracoccus sp. P23-7 ¢b dinh tir ban dau gitip gia
tang tbc d6 phan huy va giam thoi gian luu ton
hoat chat Propoxur trong mdi truong 16ng.

Biochar rac d6 thi c¢6 chirc ning nhu 1a chét
mang hitu higu gitip bao vé vi khuan sdng sot trong
diéu kién bét lgi ciia mdi truong va duoc img dung
trong xu 1y sinh hoc dat 6 nhiém véi hoat chét
thude trir sau Propoxur.
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