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Bai nghién ciiu

Panh gia kha nang phan hay chat chlorpyrifos ethyl trong dat
trong ché 6 Bao Loc, Lam Pdng bang mé hinh G hén hop sinh hoc
biomix c6 bé sung nam Penicillium chrysogenum N,
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TOM TAT

Nghién cu nay danh gia khd nang x{r ly chlorpyrifos ethyl (CE) - mot chat bao vé thuc vat phd
bién — bang mo hinh t hén hap sinh hoc (biomix) trong dat tréng cheé tai Bao Loc, Lam Béng, Viét
Nam. Lam Béng co dién tich tréng ché én nhét ca nudc, véi 23.000 ha, cung cap 71.000 tan che
moi nam, nhung viéc lam dung hoa chat bao vé thuc vat, dac biét la CE, da dan dén 6 nhiém dat
nghiém trong. Chlorpyrifos ethyl la mot chat déc than kinh manh, ton luu lau trong dat va phan
hay cham. Hon hop biomix gém dat tréng ché, rom, than bun va ndm phan hay lignin dugc chudn
bi v&i cac chi tiéu ban dau: do 4m 60%, pH 6,95, cacbon hiru co 21,03%, nito téng 1,29%, ty 1& C/N
16,30. Chuing ndm Penicillium chrysogenum N, ¢é hoat tinh phan hay lignin 173,2 U/kg dugc b
sung vao biomix vai ty 1& 5% dé tang cudng kha nang phan huy CE. Két qua cho thay hiéu qua
phan huty CE dat tir 96% dén 99% sau 30 ngay U, véi nbng do CE tir 10ppm dén 150ppm, trong
diéu kién t6i uu la dd am 60%, nhiét d6 37°C va pH 6. Nghién cttu cling theo déi su bién dong clia
c4c thong sé hoa ly clia biomix, cho thdy su thay di nhiét do, d6 am va pH phu hap cho su phat
trién cla vi sinh vat va phan hay CE. Két qua nay khang dinh tiém nang ting dung thuc tién cla hd
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nong nghiép bén ving.
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. MO PAU

San xudt che tai Viét Nam dong vai tro quan trong
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trong nén kinh t€ quéc gia, ddc biét 1a tai tinh Lam

~

bong. Hién nay, Ldm Dong 1a tinh c6 dién tich
trong cheé 16n nhét cd nudc véi 23.000 ha, cung

6 cdp 71.000 tdn che, chiém 13% san lugng ché toan
1
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quéc'. D€ ning cao nidng suit va ngin nglia siu
bénh, ngudi dan ngay cang lam dung héa chét bao
vé thuc vat, dic biét 1a chlorpyrifos ethyl (O, O-
diethyl O-3,5,6-trichloropyridin-2-yl phosphoroth-

ioate), mdt hgp chét lan hiu co dugc st dung rong

©

©

o

12 rai.

3 Chlorpyrifos ethyl (CE) la mdt chat doc than kinh
4 manh v6i kha nidng hdp phu cao vao dat, hé s6 K,

15 dao dong tii 652 dén 30.381 L/kg tly theo loai dat>.

¢ Trong dat, chu ky ban ra cua chlorpyrifos tit 10 dén
7 120 ngay va kha nang hoa tan trong nudc tuong
s d6i thip (2 mg/L)®. Chlorpyrifos tc ché enzyme
o acetylcholinesterase, ngidn chidn enzyme nay phén giai
acetylcholine, lam réi loan truyén tin hiéu than kinh

21 & con tring va din dén ci chét ctia ching?. Viéc lam
22 dung chlorpyrifos dan dén lugng 16n hoa chét ton luu

trong ddt, nudc va nong san, gay hai cho cac sinh vt
khac va stic khoe cong dong.

Cac thi nghiém trén dong vat cho thdy liéu giy chét
trung binh (LD50) ctia chlorpyrifos qua dudng miéng
6 lon guinea la 500 mg/kg, & thé 1a 1000 mg/kg, &
chudt 1a 135-163 mg/kg, & ga la 32 mg/kg va & ctiu
la 800 mg/kg®. Trong dit, chlorpyrifos ethyl c thé
bi phan hiy qua cac con dudng hoéa hoc, vét ly va
sinh hoc. D€ giam du lugng thudc bao vé thuyc vét
mot cach hiéu qua, bén viing va than thién véi moi
truong, phuong phdp phan huy sinh hoc bang hé
0 vi sinh duogc uu tién hon ca. Vi sinh vat ¢4 thé
phén huy chlorpyrifos thanh cdc san phdm trung gian
nhu 3,5,6-trichloro-2-pyridinol (TCP), diethylthio-
phosphoric acid (DETP), va mdt s vi sinh vat con
6 thé tiép tuc chuyén hoéa cc san phdm trung gian
nay®’.

Chlorpyrifos Ethyl (CE) 1a m¢t loai thudc trit sdu phd
bién, va viéc phan hiy né doi hoi cac phuong phap
hiéu qua va an toan. Phuong phap Hoa Hoc: Phuong
phép héa hoc sti dung cac chat oxy hdéa manh nhu kali
permanganat, ozon hodc peroxit d€ phd v& cdu trac
héa hoc ctia CE. Phuong phap nay phan hty nhanh

Trich dan bai bao nay: Bdo T M, Trung L D, Hing T T, Cusng P Q, Anh N D T, Thuang P H. Panh gia kha
nang phan hay chat chlorpyrifos ethyl trong dat trong ché & Bao Loc, LAm Pong bang mé hinh G
hén hgp sinh hoc biomix c6 b8 sung nam Penicillium chrysogenum N,. Sci. Tech. Dev. J. - Sci. Earth

Environ. 2025; ():1-8.
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chéng va c6 thé dp dung trén dién rong, nhung cé
thé giy 6 nhiém thi cdp va tao ra cdc san phdm phan
htly doc hai, dong thoi chi phi hoa chét cao va yéu
cdu quan Iy an toan cdn than. Phuong phap Vit Ly:
Phuong phép vat ly nhu d6t chdy hodc xu Iy nhiét
khong st dung héa chit nén giam nguy co 6 nhiém
héa hoc va c6 thé tiéu htty hoan toan cac chit doc hai.
Tuy nhién, qua trinh nay tao ra khi thai va c6 thé gop
phéan vao hiéu ting nha kinh, déng thoi chi phi cao
va yéu ciu thiét bi dic biét. Phuong phap Phan Huy
Sinh Hoc: Phuong phéap phéan huy sinh hoc st dung
vi sinh v4t d€ phan hty CE mét cach tu nhién, khong
tao ra cac san phdm phu ddc hai va than thién véi moi
truong. Phuong phdp nay c6 chi phi thép, st dung
nguyén liéu sdn c6 nhu rom, d4t va than bun, gidm
thiéu chi phi xt ly va khong tao ra 6 nhiém thu cép.
Ngoai ra, phuong phdp sinh hoc ¢6 thé dp dung cho
nhiéu loai chdt thai hiiu co khac nhau va khong can
nhiéu cong nghé phic tap. 8

Mo hinh @ hén hgp sinh hoc biomix véi thanh phin
chinh gom rom, d4t va than bun, ¢ chiic ning lam
ngudn co chit, 6n dinh moi trudng va phan huy thudc
bao vé thuc vat nho hoat dong ctia vi sinh vat. Lp co
gitp diéu chinh d¢ 4m va gii lai 98% thudc bao vé
thuc vat khong bi mua rtia troi. Phia trén hé, ngusi
dan c6 thé thao tdc, st dung va pha ché thudc bao vé
thuc vat, du lugng thudc sau d6 dugc hé @ vi sinh tiép
nhén va phan hiy. Trong h6 u vi sinh, thuéc bao vé
thuc v4t bi phan huy nho qua trinh sinh trudng va
phét trién cta hé vi sinh, dac biét la hé vi ndim. Du
lugng thudc bao vé thuc vat trong mai trudng bi phan
huay béi tia UV ti anh sang mat trdi, cdc phan ting hoa
hoc va sinh hoc, ciing nhu cdc phan ting c6 xuc tac
ctia cdc enzyme do vi sinh vat tao ra hodc cd sén trong
chiing %9,

Viéc 4p dung phuong phap U biomix khong chi giup
giam thi€u 6 nhiém mai truong ma con mang lai giai
phédp bén viing va kinh t€ cho ngudi nong dan trong
viéc xti ly du lugng thudc bao vé thuc vat, gép phén
béo vé stic khoe cong dong va hé sinh thai.

VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vat liéu nghién ciu

Trong nghién ctiu ndy, 75 mau dit don (200g mbi
mau) ti cdc khu vic trong cheé ¢ Thoén 4, Loc Tan, Béo
Lam, Lam Déng dugc thu thap theo phuong phap ludi
6 vuong ¢ do sau 0-30 cm. Céc mau dét don trong
cung mét khu vuc khoang lha dugc tron lai thanh
mot mau t6 hgp, két qué 1a 5 mau dit t6 hop tit khu
vic nghién ciu rong khoang 5 ha. Mau dét dugc cho
vao tai PE kém theo nhan ghi tén mau, vi tri, ngay 14y,

d0 sau ldy mau va dugc bdo quan & nhiét d6 dusi 4°C
trong thung lanh. Sau d6, cic mau dit hon hgp duge
dékho tu nhién & nhiét d6 phong, ddng nhit bang ray
3mm, va bdo quén trong tdi sach & nhiét 46 4-10°C.
Chung ndm Penicillium chrysogenum cé kha ning
phén huy lignin dugc phén lap ti rom, nudi cdy
trong phong thi nghiém ctia Vién Moéi truong va Tai
nguyén, Pai hoc Quéc gia Thanh phé H6 Chi Minh.
Chung ndm nay dugc nuéi lac 120 vong/phut trong
modi truong thich hgp trong vong 6-7 ngay & nhiét
d6 30°C. Moi trudng nudi cdy cho Penicillium chryso-
genum bao gém cac thanh phédn dinh dudng cin thiét
dé ho trg sy phat trién va hoat dong sinh hoc caa
vi sinh vat nay. Mot cong thiic mdi trudng nudi cdy
thong thudng bao gom: Nguén cacbon: Glucose hodc
sucrose (20 g/L) dugc stt dung nhu nguén ning lugng
chinh. Ngu6n nito: Peptone (10 g/L) hodc yeast ex-
tract (5 g/L) cung cdp nito cin thiét cho sy t6ng hop
protein. Mu6i khoang: NaCl (2 g/L) giup duy tri
ap sudt thdm thau, KH,PO4 (2 g/L) cung cip phét
pho va gitp diéu chinh pH, MgSO4.7H,0 (0.5-1 g/L)
cung cdp magié, cin thiét cho hoat dong enzyme.
Vi lugng: ZnS04.7H,0, FeSO4.7H,0, CuSO4.5H,0,
MnSO4.H;O (mdi loai & néng d6 0.05 g/L) cung cip
cdc yéu t6 vi lugng cin thiét. Nudc: Nudc cit hodc
nudc khtt ion d€ pha ché cac thanh phan. pH: Moi
truong dugc diéu chinh dén pH 6.0 trudc khi khu
trung.

Chlorpyrifos ethyl dugc st dung tit mau thudc bao
vé thuc vat hiéu Barsudin 10 GR, v6i ham lugng hoat
chét 1a 10%. D€ dat dugc liéu lugng 10 ppm, cin pha
1 gram Barsudin 10 GR trong méi lit nuéc.

Rom dugc thu thip tit d6ng rudng & huyén Diic trong
Lam Doéng, d€ kho, xti 1y so bd d€ loai bo tap chit va
sau do cit thanh doan ngén kich thudc 2-3cm. Than
bun dugc bdo quan trong tui nylon sach, bao kin va dé
trong ti &m & nhiét d¢ 4 -10°C cho dén khi st dung.
Khéi @ biomix dugc chuén bi trong thung x6p kich
thudc 60 x 45 x 38,5 cm va c6 ndp day. Nédp thung
6 16 d€ tao khong khi cho biomix cling nhu tao diéu
kién cho vi sinh vat hiéu khi phat trién. Ddy thung
ciing c6 16 dé thodt nudce. (Hinh 1).

Quy trinh tao va u biomix bao gom phdi tron cac
thanh phin dét trong ché, rom, va than bun theo ty
1¢ 1:2:1, b8 sung 5% dung dich nudi cdy dich huyén
pht ching ndm Penicillium chrysogenum phan huy
lignin'®!!, Khéi 0 dugc lam 4&m bing cich phun
suong dén do &m 60%, day 1a diéu kién t6i vu cho cac
quy trinh sinh hoc va phan htty thu6c bao vé thuc vat.
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Hinh 1: M6 hinh thuc nghiém thung U

Phuong phap phan tich

Xdc dinh chi tiéu héa ly: Céc chi tiéu héa ly nhu pH,
d6 4m, va nhiét do dugc theo déi va do dac vao cic
thoi diém 0, 15, va 30 ngay tai ba vi trikhdc nhau trong
thiing 4. Sau d6, cac mau dugc tron déu va mang
di phan tich. pH dugc do theo phuong phép Stan-
dard Method 2005; P 4m ctia Biomix dugc x4c dinh
theo phuong phdp khéi lugng ctia TCVN 6648:2000;
Ham lugng cacbon hiiu co (Chc) dugc xéc dinh theo
phuong phap Walkley-Black; Ham lugng nito téng
dugc xac dinh theo TCVN 6498-1999 (Chét lugng dat
- Xdc dinh Nito tong - Phuong phép Kjeldahl). Cac
phén tich dugc lap 3 1an dé 14y gid tri trung binh.
Xac dinh chi tiéu sinh hoc: Phuong phap xdc dinh
hoat tinh enzyme phén huy lignin bang céch hoat tinh
enzyme dugc xac dinh dua vao su oxy hoa cip doi
MBTH va DMAB, hé enzyme phan hay lignin xuc tac
thanh hgp chit c6 mau tim dam véi mét do hip thu
cuc dai tai budc song 590 nm trong su hién dién ctia
MBTH, DMAB, va MnSO4. Hoat d6 enzyme dugc
danh gid sau thoi gian 1 0 ngay, 15 ngay, va 30 ngay.
Phuong phdap chiét va dinh lugng chlorpyrifos ethyl
(CE) trong mau dit: Xt ly so by va chiét mau bang
cach mau sau khi ldy vé dugc xt ly so bo va chiét
bang dung moi Aceton ty 1é 2:1 va tién hanh lam sach
trén cot sdc ky cé chua Florisil. Cudi cung, mau dugc
dinh lugng bang GC/MS, sti dung may GC/MS model
7890B ctia Agilent Technologies. Cot GC-MS dung la
cOt DB-1, c6 kich thudc tiéu chuén la 30 m chiéu dai,
duong kinh trong 14 0.25 mm, va d¢ day mang16p pha
tinh Ia 0.25 um. Khi mang 13 khi heli dugc st dung
lam khi mang véi t6c d6 dong chay t6i vu d€ dam béao
do6 phén giai cao va thai gian phén tich nhanh. Nhiét
d6 mau phén tich 150°C, va Thoi gian téng thé cho
mot 14n chay phén tich thudng 1a 60 phut.

Thinghiém

Thi nghiém 1: Péanh gid hiéu qua phan huy CE cta
Biomix: Can khoang 10g hén hgp Biomix (d0 4m
60%, sau thoi gian 0 t6i uu) cho vao tui zip, khong
diéu chinh pH. Tién hanh phun CE véi néng d6 10
ppm. Mau dugc dé€ ¢ nhiét d phong (25°C) va nhiét
d¢ trong ta sdy (37°C). Ly mau sau khi u CE vao ngay
thi 15 va 30 d€ danh gia.

Thi nghiém 2: Khao sat anh hudng ctia nong do CE,
pH va nhiét d6 dén hiéu qua phan hay ctia Biomix.
Hon hgp sau khi G dén thoi diém cé hoat tinh sinh
hoc cao nhit (15 ngay) dugc chia lam hai dgt phun
v6i néng do CE la 50 ppm va 150 ppm. Theo doi su
ro ri ctia nudc khoi thiing 4 va bién dong cac thong
s6 héa ly nhu nhiét do, do 4m, pH cta Biomix trong
sudt qud trinh phan hay. Ldy mau vao ngay 30 va 75 dé
danh gid hiéu qua phéan haly CE trong md hinh thuing
4. Cac mau dugc can khoang 10g hén hop biomix,
cho vao tui zip, diéu chinh pH = 6 va pH = 8, d€ &
nhiét do phong (25°C) va nhiét d¢ 37°C.

KET QUA VA THAO LUAN

Két qua danh gia du luong chlorpyrifos
ethyl (CE) trong dat trong ché tai khu vuc
nghién citu & Bao Léc, Lam Déng.

Du lugng chlorpyrifos ethyl (CE) trong dat tai cac khu
vuc khéo sat 6 Thon 4, Loc Tan, Bao Lam, Lam Pdng
dao dong tui 3 dén 26 ppm (Béng 1). Su khdc biét nay
xudt phat tit vi tri 14y mau, dic biét & nhiing khu vuc
dia hinh ddc, noi CE dé bj rtta tr6i hon. Nhiing khu
vic ¢6 dia hinh bing phing va do che phti tham thuc
vat day dédc thuong c6 xu hudng giti lai nhiéu hon
lugng CE trong dat. Bén canh dé, viéc st dung lugng
thudc trii sau khac nhau & méi khu vic ciing gop phin
tao nén sy khac biét vé du lugng CE. Nhiing khu vuc
canh tac 1au nam va st dung lién tuc cac loai hoa chat
bao vé thuc vat thuong c6 mic du lugng CE cao hon.

Pac tinh héa ly ciia Biomix

Céc ddc tinh hoa Iy ctia biomix dnh hudng quan trong
dén hoat dong ctia vi sinh vét, t6c do va hiéu sudt phan
hay chat hitu co. Mau biomix dugc thu thap ti ba vi
tri khdc nhau sau cdc giai doan 0 tai thoi diém 0, 15, va
30 ngay, sau do tron déu va phan tich dé€ xac dinh do
dm, pH, ham lugng cacbon hitu co (Cp,.), ham lugng
nito tdng (N;), va ty 1& C/N. Két qua cho thdy do dm:
60%; pH: 6,95; Cje: 21,03%; N;: 1.29%; ty 1&€ C/N:
16,30.

Céc dic tinh nay tao moi trusng ly tudng cho vi sinh
vat phét trién va phan huy chét hiu co hiéu qua.
(Bang 2) D6 &m 60% duy tri mai trudng thuan 1gi cho
vi sinh vat. pH 6,95 la méi trudng hoi acid, pht hgp
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Bang 1: Két qua phan tich du lugng Chlorpyrifos Ethyl trong dat tai khu vuc khao sat

STT M3 héa méu - Toa d0 vi tri ldy mau Du lugng chlorpyrifos ethyl (ppm)
1 BL1-11.637382 107.741925 25,95 £ 0,02
2 BL2-11.595078 107.742761 7,63 £ 0,01
3 BL3-11.594289 107.744920 2,15 40,03
4 BL4-11.597971 107.745201 18,44 + 0,01
5 BL5-11.594060 107.739715 3,06 & 0,02
Bang 2: Dac tinh ly héa ban dau cia biomix
Chi tiéu Pon vi Gid tri
Do dm % 60 £ 1,05
pH - 6,95 + 0,05
*HC %C 21,03 £ 0,02
*Nts % 1,29 + 0,02
*Ti1é C/N = 16,30
cho nhiéu loai vi sinh vat. Ham lugng cacbon hiiu co 500
21,03% cung cdp nang lugng, va ham lugng nito téng 700 645.2
1,29% dam bao dinh dudng can thiét. Ty1é C/N 16,30 Z 600 5524
500
la ly tudng cho qua trinh phéin htty, ddm béo sy cn £ 400 383.5
bang gilia nguén cacbon va nito. Nhiing di€u kién Iy S 300
héa nay khong chihd trg cho sy phat trién ctia vi sinh £ ng
vat ma con téi uu hda qua trinh phén hay chét hiiu co 0 T
Y, 2 A A 2 2 A A \ gay
va chét bao vé thuc vat, ddm bdo hiéu suit cao va an
W Ngay the 0 ®Ngay thir 15 Ngay thit 30

toan sinh hoc cho méi trudng.

Péc tinh sinh hoc cia biomix

Hé enzyme laccase, lignin peroxidase va mangan per-
oxidase (Hinh 2) khong chi phan huy lignin ma con
xt Iy cdc hgp chit ngoai lai nhu thudc bao vé thuc vat
(TBVTYV). Vi véy, xac dinh hoat d enzyme phan hay
lignin trong biomix gitip danh gid kha nang phan huy
TBVTYV ctia nd. D€ tang cudng hiéu suit phan huy,
biomix dugc b6 sung ndm mdc Penicillium chryso-
genum Ny .

Két qua phén tich hoat d§ enzyme tai cdc thoi diém
@0, 15 va 30 ngay lan luot 1a 383,5; 645,2; va 552,4
Ul/kg, dat dinh vao ngay 15 v6i 645,2 Ul/kg. Diéu nay
cho théy, viéc b sung ndm mdéc dé ting cuong dang
ké kha nang phén hty lignin va TBVTV ctia Biomix,
dat hiéu qua t6i uu vio ngay thit 15312,

Anh hugng cGa pH, néng do CE va nhiét dé
dén hiéu qua phan hay CE trong biomix.
Ddnh gid hiéu qud phan hiay CE trong biomix
(Hinh 3) cho thdy thi nghiém danh gid hiéu qua phin
hay 10ppm CE dugc thuc hién 6 hai diéu kién nhiét

Hinh 2: Hoat dé enzyme phan hay lignin & cac thai
gian 0 ban dau ctia biomix

d6 25°C va 37°C vao cac thoi diém ngay 4 thit 15 va
30. Két qua phén tich cho théy téc d6 phan huy CE
dién ra nhanh chéng, v6i ham lugng CE trong mau
giam nhanh theo thoi gian, dat hiéu qua trén 80%.
DPéng chu y, hiéu qua phan huy CE & nhiét d6 37°C
cao hon so v6i nhiét d6 thudng 25°C. Cu thé, & nhiét
d6 37°C, hiéu qué phéin huy dat cao nhat sau 30 ngay
0, 1én dén 98,62% .

Nhiét d¢ 37°C da tao di€u kién ly tudng cho su sinh
trudng va phét trién ctia vi sinh vat, thic déy cac phan
ung sinh héa va qué trinh phan htty TBVTV. Diéu nay
cho thdy, nhiét do cao hon khong chi kich thich hoat
dong ctia vi sinh vat ma con déc biét hiéu qua véi cac
ndm phan giai lignin. Két qua nay khing dinh tim
quan trong ctia viéc duy tri nhiét d6 phu hgp dé téi
uu hoa hiéu suit phan hiy trong cc ing dung thuc
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Hinh 3: Biéu d6 danh gia hiéu quéa phan hay 10ppm
CE clia Biomix & diéu kién nghién ctru

Anh huéng cia pH, néng dé CE, va nhiét @6
dén hiéu quad phdn hay CE ctiia Biomix

Céc diéu kién pH, néng do CE, va nhiét do dong vai
tro quyét dinh trong qua trinh t Biomix va hiéu qua
phén huay cua vi sinh vét. Viéc xdc dinh céc diéu kién
ly tuéng nay 13 vd cung quan trong dé dat hiéu qua téi
uu.

Theo (Bang 3), két qua cho thdy hiéu qua phan hay
CE trong tt ca cac nghiém thiic déu dat trén 99%. Cu
thé, dudi cting céc di€u kién nhiét do, néng do CE, va
thoi gian phan huy, biomix tai pH = 6 cho hiéu qua
phén hty cao hon so véi pH = 8. Tuong tu, nhiét do
37°C cho két qué phan hty CE cao hon so véi 25°C.
Nhiing phat hién nay chiing t6 rang pH = 6 va nhiét
d6 37°C la diéu kién ly tudng cho su phat trién ctia vi
sinh vat phan hay lignin, gitp tang cudng kha ning
phéan hay CE. bdc biét, hiéu qua phan hiy cao 1a nhs
vao viéc b sung ndm mdc Penicillium chrysogenum,
mot yéu t6 quan trong trong viéc t6i uu hoa qua trinh
phén hay trong biomix.

Anh huéng ctia néng d6 dén kha ning phan hay CE:
Nghién ctiu cho théy hiéu qua phan hay CE dat trén
96% & cic nong do khac nhau, tit 10 dén 150 ppm.
Diéu nay ching minh kha ning xt ly CE ctia biomix
khd da dang va manh mé. CE bi phan hty trong hé vi
sinh thong qua sy sinh trudng va phat trién ctia cac vi
sinh vét, ddc biét la vi ndm. Vi sinh vat tham gia vao
qua trinh phén giai CE béng hai co ché: truc tiép va
gian tiép (Hinh 4).

Phan huay truc ti€p: Visinh vat st dung CE lam nguén
cung cdp cacbon cho qud trinh sinh truéng. Trong
qua trinh nay, vi sinh vt tiét ra cac chat oxy hoa, st
dung cdc electron dé tao ra cic géc khii ty do, bién d6i
TBVTYV va cac hydrocacbon thom TNT. CE c6 thé bi
phéan huy khong hoan toan bai mot loai vi sinh va san
phdm phén huy nay lai lam co chét cho loai vi sinh
khéc, cho dén khi mach carbon ctia CE bi cit nho tdi
CO,.

Phén huy gidn tiép: Sau qua trinh sinh trudng, vi sinh
vat tiét ra cdc enzyme ngoai t€ bao, cc enzyme nay
xuc tac cho qua trinh phén hay CE.

Nho vao hai co ché nay, hé vi sinh trong biomix khéng
chi phén htty CE mét cach hiéu qua ma con tin dung
t6i da nguén ning lugng tit CE, ddm bdo qua trinh
xti ly dién ra lién tuc va hiéu qué. Diéu nay khing
dinh vai tro quan trong ctia hé vi sinh vat, dic biét la
vi ndm, trong viéc t&i vu hoa kha ning phan huy CE
ctia biomix.

Su bién déng cac théng sé héa ly va hiéu
qua xi ly CE cia mé hinh hé G biomix trong
phong thi nghiém

Két qua khao sat su bién déi ctia cac thong s6 do &m,
nhiét do, pH va hiéu qud xt ly CE cia moé hinh
biomix dugc thé hién 6 (Hinh 5).

Su 10 ri nuidc tir biomix trong thing 1 vi sinh: Lugng
nudc trong thiing 0t chi yéu do phun vao Biomix dén
khi dat d6 &m 60%, sau d6 phun TBVTV chlorpyrifos
ethyl mot lan trong suét qua trinh 4. Nudc b6 sung
vao thiing 1a 200 ml méi 3 ngay d€ duy tri d6 &m cho
16p o phia trén. Thung 0 dugc dit & noi c6 mai che
dé tranh tac dong clia nudc mua. Két qua cho thdy
khong c6 hién tugng ro ri nudc tu thung G ra ngoai.
Su bién dong vé nhiét dp ciia biomix: Sau 15 ngay 0,
nhiét d¢ ctia biomix tang 1én 35°C do qua trinh phin
hay chat hitu co manh mé ctia vi sinh vat ua nhiét. Khi
phun CE vao, nhiét d6 ting 1én 35,1°C, duy tri trong
12 gig, va sau 24 gid tré vé 35°C. Trong tudn dau sau
khi phun CE, nhiét d¢ ctia biomix tuong duong véi
nhiét d6 moi trudng la 32°C. Tu ngay thu 15 tré di,
nhiét d6 6n dinh 6 muc 30°C, c6 thé do sy suy gidm
ngudn co chit, din dén t6c 6 phan hily cham lai va
nhiét lugng gidm.

Su bién dong vé pH ctia biomix: Trong qud trinh phan
huy CE, gid tri pH thay d6i l6n. Ban ddu, pH cua
Biomix la 7,85, sau d6 giam xudng 6,6 do san sinh axit
hiiu co tit phan hiiy chét hitu co. Sau khi cic axit hitu
co tiép tuc phan huy va bay hoi, pH tang tré lai.

Su bién dong vé do dm ctia biomix: Do 4m ban dau cha
biomix 1a 60%. Sau 15 ngay 0, d6 &m ting 1én 72% do
nudc hinh thanh t cdc phan ting oxy hoa chit hiu
co. Sau khi phun CE vao, d6 4m trg lai 60% sau 15
ngay, thuén 1gi cho hoat dong cuia vi sinh vat phin
hay lignin va CE.

Hiéu qud phan hily CE: Trong thuc té ndéng d6 CE
khi phun 1én céy trong la 120-150 ppm. Nghién ctiu
thti nghiém véi ndng d6 150 ppm cho thay, trong diéu
kién phong thi nghiém 6n dinh vé nhiét d¢ va do 4m,
pH nim trong khoang 6-8 tao diéu kién thuén lgi cho
sy phat trién manh mé ctia ndm va vi khuén. Céc vi
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Bang 3: Hiéu qua phan hay CE tai cac diéu kién nhiét dd, pH, nong dé khac nhau (Pon vi: %)

Thong s6 pH=6 pH=8
Noéng do T=25°C T=37°C T=25°C T=37°C
Hiéu qua tai 50 ppm sau 30 ngay u 99,56 99,66 99,32 99,64
Hiéu qua tai 150 ppm sau 75 ngay 0 99,59 99,80 99,48 99,68
101
99.56 99.59 99 8
100
99
X 98
]
z 97
ot
H 96
95
94
93
10ppm 50ppm 150ppm
ENhiét d6 250C ®Nhiét d¢ 370C
Hinh 4: Biéu dé danh gia hiéu qué kha nang phan hay cla Biomix tai cdc néng d6 khac nhau
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Hinh 5: Bi€u d6 su bién dong cac thong sé héa ly cia mé hinh hé U vi sinh trong phong thi nghiém
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sinh vat nay tiét ra enzyme lignin peroxidase, man-
ganese peroxidase va laccase, gitip phan hay CE hiéu
qua.

KET LUAN

Nghién ctu nay, da ching minh hiéu qua cua viéc
phén hay chlorpyrifos ethyl (CE) bing mé hinh u
biomix. Két qua cho thdy day la moét giai phap hiéu
qua, don gian va kinh té, phu hgp véi mot qudc gia
dang phat trién nhu Viét Nam trong viéc giai quyét 6
nhiém tit thudc bao vé thuc vat (TBVTV).

Thyc nghiém mo hinh @ biomix: Thi nghiém dugc
thuc hién trong phong thi nghiém bang thung xdp,
vGibiomix gom dét trong che, rom, than bun va chiing
ndm Penicillium chrysogenum N3, c6 kha ning phéan
huty lignin va CE cao. 2 kg biomix véi cc diéu kién Iy
héa ban d4u thuan lgi cho vi sinh vét phét trién: do
dm 60%, pH 6,95, cacbon hitu co 21,03%, nito téng
1,29%, va ty 1¢ C/N 16,30. Hoat tinh enzyme phan
huy lignin cao nhét dat 645,2 don vi/kg sau 15 ngay .
biéu kién T6i Uu: Diéu kién t6i vu cho sy phan huy
CE la: d6 4m 60%, nhiét d6 37°C va pH 6 sau 15 ngay
0. Két qua phan huty CE cho théy hiéu qua tit 96% dén
99% sau 30 ngay U, v6i néng do CE tui 10ppm dén 150
ppm, phit hgp cho xti ly du lugng TBVTYV trong dit
trong che tai Bao Loc, Lam Pdng.

Bién Dong Thong S6 Hoa Ly: Cac thong s6 héa ly ctia
qud trinh 0 vi sinh dugc theo doi chit ché. Nhiét do
ban ddu 25°C, ting 1én 35°C sau 15 ngay t va 6n dinh
6 30°C. Gia tri pH ban d4u 7.85 giam xudng 6.6 sau
15 ngay 0 do san sinh axit hitu co, sau d6 ting trd lai
pH 7. D) &m tang ti 60% lén 72% do phan tng oxy
héa cht hiiu co, sau d6 giam vé mtic ban dau.

Cong Thiic Phéi Tron: Cong thiic phoi tron 2 kg
biomix trong hé @ vi sinh la: 0,5kg dat, 1kg rom, 0,5
kg than bun va 125 ml dich huyén phu ching ndm
Penicillium chrysogenum N».

Két Luan Téng Quan: Nghién ctiu khing dinh tiém
nang tng dung thuc tién ctia 0 biomix trong viéc xu
ly 6 nhiém TBVTV. Biéu nay khong chi gép phan béo
vé moi trudng ma con tdn dung hiéu qua cac nguyén
liéu thai tit nong nghiép, phi hgp véi muc tiéu phat
trién bén viing.

LO1 CAM ON

Nghién ctiu nay, dugc tai tr¢g bsi Pai hoc Quéc
gia Thanh phé H6 Chi Minh (PHQG-HCM) trong
khuo6n khd Dé tai ma s§ C2022-24-02.

DANH MUC CAC TU VIET TAT

BL: Bao Loc
C/N : Ty s6 Cacbon/Nito.
CE: Chlorpyrifos Ethyl

GI: Hé s6 ndy mam.

HC: Hgp chét hiiu co.

TBVTV: Thudc bao vé thuc vat
TCVN: Tiéu chudn Viét Nam

XUNG POT LO1 iCH

Cac téc gia cam két khong c6 xung dot lgi ich nao lién
quan dén nghién ctu nay.

DPONG GOP CUA CAC TACGIA

Tran Minh Bao thiét k& va gidm sat nghién ciu.
Lé buc Trung thuc hién thu thép va phén tich da
liéu. Tran Thi Hang, Pham Qudc Cudng, va Nguyén
Duong Tam Anh tham gia thuc hién cac thi nghiém.
Pham Hoang Thuong cung cip hé trg ky thuat va
tham gia vao qué trinh chuén bi ban thao. T4t ca cac
tac gia da xem xét va phé duyét ban thao cudi ciing.
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Evaluation of Chlorpyrifos Ethyl Degradation in Tea-Planting Soil
in Bao Loc, Lam Dong using Biomix Biodegradation Model
Supplemented with Penicillium chrysogenum N,

Tran Minh Bao'”", Trung Le Duc', Hang Tran Thi?, Cuong Pham Quoc?, Anh Nguyen Duong Tam?,
Thuong Pham Hoang'

P
PR ABSTRACT
Y This study investigates the capability of treating chlorpyrifos ethyl (CE) —a common pesticide — us-

ing a biomix composting model in tea-growing soil in Bao Loc, Lim Dong, Vietnam. Lam Dong, with

Use your smartphone to scan this the largest tea cultivation area in the country, spanning 23,000 hectares and producing 71,000 tons

QR code and download this article of tea annually, faces significant soil pollution due to excessive pesticide use, particularly CE. Chlor-
pyrifos ethyl is a potent neurotoxin with high persistence in soil and slow degradation. The biomix
compost, consisting of tea soil, straw, peat, and lignin-degrading fungi, was prepared with initial
parameters: 60% moisture, pH 6.95, 21.03% organic carbon, 1.29% total nitrogen, and a carbon-to-
nitrogen ratio (C/N) of 16.30. Penicillium chrysogenum Ny, a lignin-degrading fungus with 173.2
U/kg activity, was added to the biomix at a 5% ratio to enhance CE degradation. Results showed
that CE degradation efficiency ranged from 96% to 99% after 30 days, with CE concentrations from
10ppm to 150ppm, under optimal conditions of 60% moisture, 37°C temperature, and pH 6. The
study also monitored the changes in the physicochemical properties of the biomix, indicating that
temperature, moisture, and pH variations were conducive to microbial growth and CE degradation.
These findings underscore the practical potential of microbial composting in treating pesticide pol-
lution, contributing to environmental protection and sustainable agricultural development.
Key words: microbial composting, biomix, chlorpyrifos ethyl, Penicillium chrysogenum
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