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Tém tat: Nghién ctru nay duoc tién hanh nham muc dich xac dinh dic tinh 1y- hoa hoc, sinh hoc
va kha ning phan hity Chlopyrifos tai cac nhiét do va thoi gian khac nhau ctia hdn hgp sinh hoc
duoc tao ra. Két qua cho théy hén hgp sinh hoc ban dau co do trir am cuc dai 60%, pH 7,85, ham
lugng carbon hiru co 20,35%, nito tong sd 1,26% va ti 1¢ C/N dat 16,15. Hoat 4o enzyme phan hay
lignin ctia hdn hop sinh hoc trude, sau 15 va 30 ngay U lan Iuot 1a 45, 83 va 60 don vi/kg. Sau 15
ngay 1, hdn hop sinh hoc ¢6 mat do cua cac nhom vi sinh vat (i) vi khudn, xa khuan va ndm méc
1an luot 12 6,41x10°%; 6,4x10° va 10° CFU/g, (ii) phan huy cellulose, hemi-cellulose va lignin tuong
img 1a 2,22x10% 3,45x10* va 4,22x10* CFU/g, va (iii) chi sb ho hip vi sinh vt 1a 323 mg
C0,/100 g. Hiéu quéa phan hay Chlorpyrifos ciia hdn hop sinh hoc cao nhat dat 96,62% tai nhiét do

37°C sau 30 ngay.

Tir khéa: Hon hop sinh hoc, dém sinh hoc, Chlopyrifos, hé enzyme phan hy lignin.

1. Pit van dé

Pém sinh hoc 1a mot hé thdng don gian va
chi phi thap di dugc phat trién nham muyc dich
thu gom va phéan hily du lugng héa cht bao vé
thuc vat (HCBVTV) ngay tai dong rudng. Hé
thdng dém sinh hoc gdm ba phan chinh: (i) 16p
chbng tham & day, (ii) hdn hop sinh hoc gom
dat bé mat, rom va than bun, va (iii) 16p co phu
trén bé mit. Trong d6 hdn hop sinh hoc duoc
xem 1a phan quan trong nhat cua hé thong dém
sinh hoc [1]. Pén niam 2016, di co khoang 36
nuée trén thé gisi 4p dung hé théng dém sinh
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hoc vao xur Iy du luong HCBVTV trong san
xuit nong nghiép véi thiét ké phu hop diéu kién
khi hdu, tap quan canh tac va déc bit la cac
nguon nguyén liéu san 6 tai mdi nude [2]. Tuy
vay, van chua c6 mot cong trinh nghién ctru nao
theo huong nay & nudc ta dugc ghi nhén trén
thé giéi. Nghién ctru nay dugc tién hanh nhim
(i) tao hdn hop sinh hoc vdi ngudn nguyén lidu
san co; (ii) xac dinh déc tinh ly- hoa hoc va sinh
hoc ctia hdn hop sinh hoc tai cac thoi diém u
khac nhau va (iii) danh gia kha nang phan
huy Chlopyrifos tai cac nhi¢t d6 va thoi gian
khac nhau.
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2. P6i twong va phuong phap nghién ctru
2.1. Poi twgng nghién ciru

(i) Hon hop sinh hoc, va (ii) Chlorpyrifos
thudc nhom 1an hiru co. nam trong danh muc
HCBVTV dugc phép sir dung tai nudc ta
(Thong tu 03/2016/TT-BNNPTNT).

2.2. Phuong phap nghién cuu

Chuan bi hén hep sinh hoc

(i) Chuan bi nguyén liéu: dit mat, than bin
dugc dé kho trong khong khi, dong nhit mau
bang cach qua rdy 3 mm; rom duoc cit nho 2-3
cm; (i) Phoi tron dat mat: rom: than bun theo ty
l¢ 1:2:1 (khdi lugng 2,5 kg); va (iii) Lam am
dén do trir am cuc dai 60%.

Thu mdu va xdc dinh cac ddc tinh ly-héa
hoc

Mau duoc 1ay & céc vi tri khéc nhau, tron
déu dé tao miu t6 hop. DO trir 4m cuc dai duoc
xac dinh theo phuong phap trong luc. pH duogc
do bang may do pH cuc chon loc ion. Ham
lugng carbon (C) hitu co dugc xac dinh theo
phuong phap Walkley- Black va nito (N) tong s6
dugc xac dinh theo phuong phép Kjeldahl [3].

Xac dinh hogt tinh enzyme phan huy
lignin

Sir dung tht nghiém MBTH/DMAB duoc
mo ta chi tiét & Castillo va cs. (1994) [4]. Thu
nghiém duogc dua trén sy oxy hda cap déi 3-
methyl-2-benzothiazolinone hydrazone
(MBTH) va 3-(dimethylamino) benzoic acid
(DMAB). Hé enzyme phéan huay lignin xuc tac
hinh thanh mot hop chat c6 mau tim dam voi
mot do hap thu cuc dai tai buéc séng 590 nm
trong su c6 mat cia MBTH, DMAB va MnSO,.
Phan tng dwoc khoi dau biang viéc thém vao
dung dich H,0..

Xde dinh sé lwong Vi sinh vt

Str dung phuong phap pha lodng va dém sb
lwong vi sinh vat trén cac dia thach chua moi
truong va diéu kién nudi cay thich hop: (i) vi
khuan trén moi truong thach-cao thit-pepton, &
30°C, 2-3 ngay; (ii) xa khuan trén méi truong

Gause |, & 30°C trong 5-7 ngay; (iii) ndm mébc
trén méi trwong PDA, & 30°C trong 3-5 ngay;
va (iii) vi sinh vat phan huy cellulose,
hemicellulose va lignin lan luot trén cac moi
truong mudi khoang téi thiéu c6 bo sung (0,1%)
carboxymethycellulose (CMC), xylan va lignin,
& 30°C trong 3-5 ngay.

Xde dinh hd hap vi sinh vt

Dua vao lugng khi CO, sinh ra trong qua
trinh @ mau hon hop sinh hoc sir dung phuong
phap biy kiém (alkaline trap method) theo
Thompson (2002) [5].

Xdc dinh  kha
Chlorpyrifos

Chlorpyrifos duoc phun vao hdn hgp sinh
hoc vai ham lugng 10 pg/g va dat tai cac nhiét
d6 25°C va 37°C trong 30 ngay. Mau duoc iy
sau 15 va 30 ngay bo sung Chlorpyrifos. Luong
Chlorpyrifos con lai trong cdc mau duoc chiét
xuit theo phwong phép cua Ferndndez-Alberti
va cs. (2016) [6]. Ham luong Chlorpyrifos dugc
xéac dinh bang phuong phap sic ky khi (GC)
véi ky thudt (GC-FPD). Kha nang phan huy
Chlorpyrifos dugc tinh bang ty 1& phan trim
ham lugng Chlorpyrifos con lai trong mau so
v6i ham lugng ban dau.

nang phan  huy

3. Két qua nghién ciru va thao luan
3.1. Pdc tinh Iy-h6a hoc ciia hon hop sinh hoc

Tién hanh chuan bi hdn hop sinh hoc theo
phuong phap dugc néu ¢ muc 2.2.1 (Hinh 1).
Hdn hop nghién ctru c6 pH ban dau hoi kiém,
pht hop cho sy sinh truong, phét trién va hoat
dong phan huy cac hop chit C cua xa khuén.
Sau d6, mdi truong s& tro nén acid hon, tao diéu
kién thun loi cho su sinh truéng, phét trién va
hoat dong ciia nam mdc ndi chung va ndm mdc
phén huy lignin noi riéng.

Do trir 4m cuc dai ban dau duge didu chinh
& muc 60%. Day la d6 trir am thich hop cho su
hoa tan va van chuyén HCBVTV ciing nhu sy
hé hap hiéu khi cta vi sinh vat [7]. Ham lugng
C hitu co ban dau dat 20,35%, trong khi ham
luong N tong sb dat 1,26% va ty 16 C:N dat
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16,15:1. Ty 1& nay la thip hon so véi ty 1¢ (20:1
- 30:1) ma Racke va cs. (1994) cho rang tai day
hoat dong phan huy chat hiru co cua vi sinh vt
dién ra manh mé& nhat [8]. So sanh v&i hdn hop
sinh hoc duoc chuan bi boi Fernandez-Alberti
va cs. (2012) [6], hon hop sinh hoc nghién ctru
ban dau c6 gia tri pH, ham luong C hiru co, N
tong s6 cao hon nhung ty 1& C/N thip hon. Picu
nay c6 thé 1a do sy khac nhau vé ngudn goc
nguyén liéu tao cac hon hop sinh hoc.

3.2. Bdc tinh sinh hoc cia héon hop sinh hoc

Hoat tinh enzyme phan huy lignin

Hé enzyme phan huy lignin bao gdom céc
enzyme laccase, lignin peroxidase va mangan
peroxidase. Ngoai kha nang phan huy lignin, hé
enzyme nay con c6 kha nang phan huy cac di
sinh chat ngoai lai (xenobiotic) néi chung va
HCBVTV noéi riéng [1]. Két qua xéac dinh hoat

tinh enzyme phan hay lignin ctia hon hgp sinh
hoc tai cAc thoi diém ban dau, sau 15 va 30
ngay u dugc thé hién & Bang 1.

Bang 1 cho thiy hoat tinh enzyme phan huy
lignin ctia hon hop sinh hoc sau khi u cao hon
S0 voi trude khi 1, dac biét sau 15 ngay 1, hoat
d6 enzyme phan hiy lignin cao gap 1,8 lan so
v6i ban dau. Ngoai ra, hoat do enzyme phan
huy lignin cia hén hop sinh hoc nghién ctru tai
cac thoi gian u khac nhau déu cao gip nhiéu lan
S0 v6i ciia hdn hop sinh hoc duge chuin bi bai
Fernandez-Alberti va cs. (2012) [6]. Piéu nay
c6 thé 1a do su khac nhau vé dic tinh ly- hoa
hoc ctia cac hon hop sinh hoc. Hoat do enzyme
phén huy lignin dugc cho la ty 1€ thuan vai kha
ning phan huy HCBVTV, vi viy hén hgp sinh
hoc sau 15 ngay u dugc chon lam dbi twong cho
cac nghién ctru tiép theo.

Hinh 1. Chuén bj hdn hop sinh hoc

Bang 1. Hoat tinh enzyme phan hily lignin ctia hdn hop nghién ciru

Thoi gian u ban dau (ngay)

15 30

Hoat 6 enzyme (don vi/kg)

83 60

Bang 2. Mat do cua cac nhom vi sinh vat trong hdn hop sinh hoc nghién ciru

Mat d6 vi sinh vat tong s6 (10° CFU/g)

Mat d6 vi sinh vat phan huy (10* CFU/g)

Vi khuan Xa khuan N4Am méc
6,41 x 10° 6,4 10

Cellulose

Hemi-cellulose Lignin
2,22 3,45 4,22
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Béng 3. Kha ning phan huy Chlorpyrifos ctia hon hop sinh hoc nghién ciru

Thai gian phan huay (ngay) 15 30
Nhiét do phan huay (°C) 25 37 25 37
Hiéu qua phan huy (%) 56,33 60,54 95,34 96,62

Mdt do cac nhom vi sinh vt

Mat do cua cac nhom vi sinh vat tong sd
trong hén hop sinh hoc sau 15 ngay u la kha
phong phl (Bang 2). Trong do vi khuan chiém
vu thé so voi xa khuan va ndm méc, dong thoi
mat d6 vi khuan cua hdn hop sinh hoc thi
nghiém cao gip nhiéu lan so v6i ciia hdn hop
sinh hoc dugc chuan bi boi Fernandez-Alberti
va cs. (2012) [6]. Ngoai ra, sy c6 mat v4i mat
do 16n cua cac nhom vi sinh véat phan huy
cellulose, hemi-cellulose va lignin sé& tao diéu
kién thuan lgi cho hoat dong phan huy
HCBVTV ciia hdn hop sinh hoc.

H6 hdp vi sinh vat

Khi CO, khéng chi dugc sinh ra tir qua
trinh hd hap hiéu khi ciia vi sinh vat ma con tir
hoat dong khoang hda chit hitu co trong hdn
hop sinh hoc. Vi vdy, mét chi s6 hd hip cao dai
dién cho mot hé vi sinh vat phong phl véi hoat
tinh sinh hoc manh mé&. Trong nghién ciru nay,
ho hap vi sinh vat ctiia hdn hop sinh hoc sau 15
ngay u dat 323 mg CO,/100 g, cao hon so véi
két qua nghién ciou cia Fernandez-Alberti
(2012) khi bao cao rang hd hép vi sinh vat ciia
hdn hegp sinh hoc dat 308 mg CO,/100 g [6].

3.3. Khd ndang phdn huy Chlorpyrifos cia hon
hop sinh hoc

Sau khi duoc bd sung vao hdn hop sinh hoc,
ham luong Chlorpyrifos giam dan theo thoi
gian do hoat dong ph&n huy cua vi sinh vat dac
biét 1& nhém vi sinh vat phan hay lignin. Bén
canh d6, hiéu qua phén huy Chlorpyrifos cua
hdn hop sinh hoc phu thudc vao nhiét do phan
huy. O nhiét d6 37°C, su phan huy Chlorpyrifos
cao hon S0 v&i ¢ nhiét do 25°C. Tuy nhién murc
d6 anh huong cua nhiét do dén hiéu qua phan
hiy Chlorpyrifos cua hén hgp sinh hoc trong
nghién ctru nay 1 thap hon so voi nghién ciu
ciia Racke va cs. (1994) khi cho ring trong

khoang nhiét d6 15-35°C, tbc do6 phan huy
Chlorpyrifos ting gan gap doi khi nhiét d6 tang
thém 10°C [8]. Hiéu qua phan huy Chlorpyrifos
ctia hdn hop sinh hoc cao nhat dat 96,62% tai
nhiét do6 37°C sau 30 ngay bd sung
Chlorpyrifos (Bang 3). Két qua nay cao hon so
v6i két qua nghién ctru cia Fernandez-Alberti
va cs. (2012) khi bao cao rang hiéu qua phan
huay Chlorpyrifos ciia hdn hop sinh hoc cao nhat
dat 68% [6].

4. Két luan

D3 tao dugc mot hon hop sinh hoc tir cac
nguyén liéu sin cO tai dia phuong gém dat mat:
rom: than biin theo ty 18 1:2:1 vé khéi luong c6
d6 trir am cuc dai dat 60%, pH 7,85, ham luong
C hitu co 20,35%, N tong s6 1,26% va ti 1& C/N
dat 16,15. Hoat do enzyme phéan huy lignin cia
hén hop sinh hoc trudc, sau 15 va 30 ngay u lan
luot la 45, 83 va 60 don vi/kg. Sau thoi gian u
ti uu (15 ngay), hon hop sinh hoc ¢0 (i) mat do
cac nhom vi Slnh vat tong s6 nhu vi khuan, xa
khuadn vAd nim mdc lan luot 1a 6,41x10°
6,4x10° va 10° CFU/g, (ii) mat do ctia c&c nhom
vi sinh vat phan huy ligno-cellulose nhu vi sinh
vat phan huy cellulose, hemi-cellulose va lignin
tuong mg 13 2,22x10%, 3,45x10* va 4,22x10*
CFU/qg, va (iii) chi s6 hd hap vi sinh vat la 323
mg CO,/100 g. Céc dic tinh ly, hda va sinh hoc
ctia hdn hop sinh hoc nghién ciru phi hop cho
su hip phu va phan hay Chlorpyrifos. Hiéu qua
phan hay Chlorpyrifos cua hdn hop sinh hoc I1én
dén 96,62% & 37°C sau 30 ngay. Vi vay, hén
hop sinh hoc nghién ctru nay ¢ tiém nang dugc
su dung trong hé thong dém sinh hoc nham xir
ly du luong Chlorpyrifos tai cac vung canh tac
nong nghiép.
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Determination of manganese peroxidase activity

Characteristics and Chlorpyrifos Degradation
of a Biomix in Biobed
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Abstract: The biobed, a simple and cheap on-farm construction intended to collect and degrade spills
of pesticides, can be used to minimize the risk of pollution when handling such pesticides. The biomix
plays the most important role in the adsorption and degradation of pesticides in the biobed. This study
aimed at (i) construcing a biomix from the available resources, (ii) determining the physical, chemical and
biological characteristics of biomix at different pre-incubation times and (iii) assessing the ability to
degrade Chlorpyrifos of the biomix. The results showed the water holding capacity, pH, organic C, total N,
and C/N ratio of the biomix were 60%, 7.85, 20,35%, 1.26% and 16,15, respectively. Ligninolytic enzyme
activity of the biomix pre-incubated for 0, 15 and 30 days were 45, 83 and 60 units/kg, respectively. For the
biomix pre-incubated for 15 days, (i) the numbers of total bacteria, actinomyces, and molds were 6.41x10°,
6.4x10° and 10° CFU/g, respectively, (ii) the numbers of cellulolytic, hemi-cellulolytic and ligninolytic
were 2.22x10% 3.45x10" and 4.22x10* CFU/g, respectively, and (iii) the microbial respiration was 323 mg
C0,/100 g. The highest degradation of Chlorpyrifos was 96.62% in the biomix pre-incubated for 15 days at
the degradation conditions of 37°C and 30 days.

Keywords: Biomix, biobed, Chlopyrifos, pesticides, ligninolytic enzymes.



