TAP CHI KHOA HQC & CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 2(2) - 2018

SU DUNG THAN TRAM, THAN TRE, THAN TRAU VA THAN HOAT TiNH
GAO DUA LAM GIAM TAC PONG CUA FENOBUCARB PEN ENZYME
CHOLINESTERASE PUQC TACH CHIET TU CA RO PONG
(ANABAS TESTUDINEUS)

Nguy&n Khoa Nam, Nguy&n Hitu Chiém, Nguyén Vin Céng
Truong Pai hoc Can Tho

Lién hé email: nvcong@ctu.edu.vn

TOM TAT

Str dung than tram, than tre, than trau va than hoat tinh gao dira lam giam tac dong cua thudc
bao vé thyc vat chira hoat chat Fenobucarb dén enzyme cholinesterase (ChE) ¢ c4 R6 dong (Anabas
testudineus) dwoc thyuc hién trong didu kién phong thi nghiém. Dung dich thudc bao vé thuc vat chua
Fenobucarb (12mg/L) dwoc chuan bj tir Bassa 50 EC (Chua 50% khdi lwong Fenobucarb). Mai loai
than duoc bd tri gdm ddi ching (khong thudc), ddi chig c6 thude nhung khong than, va than da nghién
nhé (1 — 2 mm) véi cac mirc 1, 2, 3, 5 va 7 g/L. Sau khi cho than vao thi lic 100 vong/phut & cac thoi
gian Iuu 30, 60, 90 va 120 phit. Sau d6 cho c4 phoi nhiém trong cac dung dich nay trong 3 gio rdi thu
mau c4 phan tich hoat tinh enzyme ChE trong mé ndo. Két qua cho thay than tre, than tram, than trau
va than hoat tinh géo dira c6 thé lam giam anh huéng cia Fenobucarb dén ChE & c4 ro dong. Ty 16 1am
giam ting theo trinh ty: than hoat tinh > than trdu > than tram > than tre. Qua nghién ctru cho thiy c6
thé sir dung than xir 1y 6 nhidm thudc bao vé thuc vat chira hoat chat Fenobucarb.

Tw khéa: Anabas testudineus, Cholinesterase, Fenobucarb, than.

Nhdn bai: 31/12/2017 Hoan thanh phan bién: 14/03/2018 Chdp nhdn bai: 29/04/2018

1. MO DAU

DPdng Bing Song Ciru Long (PBSCL) 14 noi san xuat lua gao 16n nhat Viét Nam (Tong
cuc théng ké, 2017). Bi dbi voi san xuat nhiéu lua gao thi phan bon va thude bao vé thuc vat
(BVTV) ciing duoc sir dung rat nhidu. Thuong chi ¢ 50% lugng thuéc BVTV duoc sir dung
bam trén cdy trong, phan con lai s& di vao méi truong (Lé Huy B4 va Lam Minh Triét, 2005),
mot phan nho thudc s& phat tan vao khong khi, con phan lén duoc dua vao mdi trudng dét,
nudce gy tac dong tiéu cuc cho moi tredong va gay doc cho thay sinh vat (Margni va cs., 2002).
Do d6, viée tim giai phap giam thiéu lugng tén du thudc BVTV trong méi trudng va anh hudng
cua thude dén sinh vat 1a rat can thiét.

Than sinh hoc ¢ kha niang hap phu doc chat (Yu va cs., 2006; Yang va cs., 2010; Yu
ca cs., 2010). Thuéc BVTV chira hoat chat Fenobucarb dugc sir dung pho bién trén cac dong
ruong & BPBSCL, co ché giy anh hudng enzyme cholinesterase (ChE). Néu than hip phu duoc
Fenobucarb thi s& 1am giam anh hudng cua thude dén ChE. Do do, do anh huéng ciia ChE 1a
cach gian tiép danh gia sy tdn du cua thude thay vi phai do su tén du thudc trong méi truong.

Tram, tre, triu va dira rat pho bién & PBSCL. Néu phat hién than ciia mét trong cac
loai sinh khdi nay c6 kha nang hap phu tét thuéec BVTV thi c6 thé nghién ctru tng dung trong
giam tac hai coa thudc BVTV dén sinh vat. Ca Ro dong (Anabas testudineus) 14 loai song
trong moi trudng nuwdc ngot & ving nhiét déi (Trwong Thi Khoa va Tran Thi Thu Huong,
1993); hoat tinh ChE & ¢4 R6 dong rat nhay cam véi hoat chat Fenobucarb (V& Thi Yén Lam
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va Nguyén Vin Cong, 2013) nén loai ca nay duoc chon dé nghién ctru. Nghién ctru nay voi
muc tiéu thir nghiém kha ning hap phu Fenobucarb cia mét s6 loai than thong qua do ChE ¢
ca Ro dong (Anabas testudineus) sau khi phoi nhiém véi dung dich c6 b6 sung va khong bo
sung than & cac liéu luong va thoi gian luu khac nhau. Tir két qua nay sé tién t6i nghién cau
g dung than tir nguon sinh khéi dia phuong trong lam giam 6 nhidm thuéec BVTV noi chung
va Fenobucarb néi riéng.
2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién cteu

Nghién ctru duoc trién khai tai Phong thi nghiém B mon Khoa hoc Méi truong, Khoa
Méi truong va Tai nguyén thién nhién, truong Pai hoc Can Tho trong nam 2017.
2.2. Vit li¢u nghién ciru

Nghién ciru str dung than duoc tao tir 4 loai nguyén lidu: tram, tre, trdu va than hoat

tinh gao dtra. Tram duoc 16t sach vo, cua thanh doan dai 50 — 60 cm. Tre cling dugc cua voi
kich thudc nhu tram. Tre va Tram sau d6 dugc dua vao 16 him than ctia nguoi dan dia phuong
ving PBSCL (Hinh 1 - phai). Lo ham than ndy c6 nhiét d6 dao dong tir 350°C dén 420°C.
Than duoc ham trong 32 ngay. D4i Vi trau, trau dugc thu tai nha may xay xat roi s dung 16
ham than do dai hoc K§ thuat nong nghiép Tokyo (TUAT) — Nhat ché tao (Hinh 1 — trai) ham
trong 3 gio. Lo ham than trdu nay c6 nhiét do dao dong tir 400°C dén 440°C. Than hoat tinh
gao dira dwoc mua tir Cong Ty TNHH Vit tu Thiét bi Binh Minh dé xem nhu than chuén so
sanh véi cac loai than tre, tram, triu.

Hinh 1. Lo him than tru (trdi) va than tre, tram (phai).

- Hoba chét:

Thudc trir sdu tén thwong mai Bassa 50EC chira 50% khéi lwong hoat chat Fenobucarb
dugc sir dung 1am ngudn doc chat thude BVTV trong thi nghiém.

Hoa chat Na;HPO4.2H,0 va NaH,PO4.2H,0 (Merck) ding pha dung dich dém pH 7,4
va pH 8; hoa chat 5,5’-dithio-bis-2-nitrobenzoic acid (DTNB, Sigma Aldrich, Puc) va
Acetylthiocholinesterase iodide (Sigma Aldrich, Pirc) ding dé do ChE; acetone (Trung Quéc)
ding dé rira cbi nghién truéc khi nghién mau tiép theo.

2.3. Sinh vat thi nghiém

C4 Rd ddng gidng duwoc mua tir trai ca gidng vé thuan dudng trong bé khoang 3 tuan
cho quen méi truong nude may trude khi thi nghiém. Ca chon cho thi nghiém khée manh va
kha ddng c& véi trong lwong 4 — 5 g/con.

2.4. Phwong phap bo tri thi nghiém

Tung loai than duoc nghién va san qua ray (kich ¢ tir 1 — 2 mm), tron déu dé dong

nhét trude khi thi nghiém. Céc loai than déu dugc siy ¢ 105°C trong thoi gian 24 gid nham dé

734



TAP CHI KHOA HQC & CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 2(2) - 2018

ddng nhat do am trude khi can bd tri thi nghiém. Cho than & cac luong 1,2, 3, 5 va 7 g/L vao
dung dich chtra hoat chat Fenobucarb (12 mg/L) duoc pha tir Bassa 50EC rdi dua vao may lac
va l4c & toc do 100 vong/phut trong céc thoi gian luu 30, 60, 90 va 120 phut. Sau dé loc nudc
qua ray dé loai than ra rdi sir dung dung dich nay cho ca R6 dong phoi nhiém trong 3 gio. Sau
d6 thu ca va do ChE theo phuong phap Elman va cs. (1961). Cac nghiém thire thi nghiém dugc
tong hop o Bang 1.

Bdng 1. Tom tit thong tin cac nghiém thic thi nghiém

- , Thoi gian luu . Thoi gian ca phoi
Nghiém thic (philt) Loai than nhiém (gio)

Khong thuoc

C6 thudc, khong than 3
Than (1 g/L) 30, 60, 90, 120  Tre, tram, triu, hoat tinh gao dira 3
Than (2 g/L) 30, 60, 90, 120  Tre, tram, trau, hoat tinh gao dua 3
Than (3 g/L) 30, 60, 90, 120  Tre, tram, triu, hoat tinh gao dira 3
Than (5 g/L) 30, 60,90, 120  Tre, tram, trau, hoat tinh gao dua 3
Than (7 g/L) 30, 60, 90, 120  Tre, tram, trau 3

- Phuwong phap do ChE

Tung ndo ca sau thoi gianr phoi nhiém 3 gio duoc thu va giét béng cach cho nudc da
vao. Sau d6 mo lay ndo va can khoi lugng tirng nao. Tiung nao dugc nghién trong 2 mL dung
dich dém phosphate 0,1 M véi pH 7,4. Sau d6, mau nghién duoc ly tim & téc do 2.000
vong/phut trong 20 phut & 4°C.

Hoat tinh ctia enzyme ChE duoc do bang may so mau quang phd & budc song 412 nm
trong 200 gidy. Moi m;:n% do dugc chuan bi bang cach cho 2,65 mL phosphate 0,1 M véi pH
7,4 vao cuvette nhya, tiép tuc cho 0,1 mL dung dich DTNB (3mM) va 0,05 mL dung dich
Af:etylthiochojine ,Iodine (10 mM). Sau d6 cho 0,2 mL Eiung dich mau nio da ly tim vao va
bat dau do. Mau trang cling cho hoa chat twong ty nhu mau nao nhung dung 0,2 mL dung dich
dém phosphate 0,1 M véi pH 7,4 thay cho dung dich mau nio.

- Hoat tinh AChE duoc tinh theo cong thirc (EIman va cs., 1961):

HT = (AxCyxHy)/(FXLxSyxPs)

Trong do:

HT: hoat tinh (uM/g/phut)
A: Abs mau — Abs blank (Abs/phut)
Cyv: Thé tich cuvet hay tong thé dung dich do (mL) =3 mL
Hy: Thé tich dung dich dém st dung nghién mau
E: Hé s6=13,6
L: Hé sb (chiéu dai cuvet = 1 cm)
Sv: Thé tich miu sau ly tim lay do (mL) = 0,2 mL
P.: Trong luong mau liy nghién (gam)
- Ty lé iic ché ChE duoc tinh theo céng thirc sau (Doshi va cs., 2011):
TLUC (%)=100-i*100
HTdc
Trong do:
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TLUC: Ty & phan trim ChE bi wc ché (%)

HT: hoat tinh ChE & tirng mau do (uM/g/phit)

HTdc: trung binh hoat tinh ChE & nghiém thirc d6i chimg (uM/g/phiit)
2.5. Xir 1y 6 ligu

S6 lidu dugc xir Iy thong ké bang phuong phap phan tich phuong sai (one-way
ANOVA) va so sanh trung binh gitra cac nghiém thitc qua Duncan test thong qua stir dung
phan mém SPSS. Mirc d6 sai khac hay anh huong c6 y nghia théng ké dugc tinh khi p < 0,05.
3. KET QUA VA THAO LUAN

Két qua nghién ctiu cho thy hoat tinh ChE cua ca RG dong & nghiém thae dbi ching
(khong tpan va khoéng thudc) lz‘} 7,65 uM/g/phut. Ty 1€ tc Ché‘ChE & nghiém thirc khong than
S0 vai doi chiing ¢ thoi gian tiep xac 30, 60, 90 va 120 phut lan lugt 1a 84,2%, 84,9%, 86,4%
va 85,9% (hoat tinh ChE tuong duong la 1,21, 1,15, 1,04 va 1,08 uM/g/phut).

- Doi véi than Tre:

O cac nghiém thirc c6 than, ty 1& Gc ché giam dan theo sir gia ting ham luong than va
tang thoi gian luu trong than. O thoi gian luu 30 phut, luong than > 5g/L ty 1& e ché ChE thap
hon so véi truong hop khéng than (p<0,05). Khi thoi gian luu > 60 phut thi ty 16 tc ché ChE
ngay & ham lugng than > 1g/L di thap hon trudng hop khong than (Bang 2).

Bdng 2. Ty 1& trc ché (%) ChE ciia ca R dong & nghiém thirc than tretheo cac thoi gian khac nhau.

Ham lugng Thoi gian luu (phit)

than (g/L) 30 60 90 120

Khong than 84,2+ 1,732 84,9+2,732 86,4 + 0,492 85,9+ 1,912
1 82,3+1,722 79,4 + 0,96° 74,5+ 1,46° 67,0 + 2,99°
2 81,4+ 1,012 76,9 + 3,27 71,2 + 3,28° 62,9 +2,37°
3 81,7 £ 5,652 73,3+1,63¢° 64,9 £ 4,29¢ 54,0 + 4,85¢
5 75,5+ 2,72° 65,7 + 2,054 56,1 + 3,66 46,9 + 1,459
7 68,9 +1,93¢ 59,8 + 3,38¢ 479+ 2,07 34,9 + 2,36°

Ghi chii: 86 liéu trinh bay TB + SE (n = 6). Cdc gid tri cung ¢t co cung chir cdi (a, b, ¢, d, e, f) thi sai
khdc khong co y nghia thong ké (p > 0,05, Duncan test).

- DOi Véi than tram:

Tuong tu nhu than tre, ty 16 ChE bi ¢ ché ciing giam dan theo sy ting ham lugng
than va kéo dai thoi gian luu. Tuy nhién, ty 16 ac ché ChE & cung ham lugng than va cing thoi
gian luu ludn thap hon & truong hop than tre. O tat ca cac ham luong than, ty 1¢ &rc ché ChE
déu thip hon truong hop khong than (p < 0,05) ngay & thoi gian luu ngén nhét (30 phut); Trong
khi & thoi gian luu nay ty 16 ¢ ché ChE thap hon trudng hop khong than (p < 0,05) khi ham
luong than tre tir 5 g/L tré 1én. Ty 1é e ché ChE thip nhét & thi nghiém véi tre 1a 34,9 + 2,36%
(6 nghiém thire ham lwong than cao nhat va thoi gian luu dai nhat — Bang 1) trong khi ¢ thi
nghiém voi than tram thi ty 16 tc ché ChE thap nhit 1a 20,9 + 4,54% (& nghiém thiac ham
lwong than cao nhat va thoi gian luu dai nhit — Bang 3). Qua d6 cho thiy than tram c6 kha
ning lam giam anh huong ciia Fenobucarb dén ChE c4 R6 dong tot hon than tre. Hay néi cach
khéc than tram hip phu Fenobucarb nhanh hon than tre.
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Bdng 3. Ty 18 trc ché (%) ChE cuia c4 R6 ddng & nghiém thirc than tram theo cac thoi gian

khac nhau.

Ham lugng Thoi gian luu (phut)

than (g/L) 30 60 90 120

Khéng than 84,2+1,73% 84,9+ 2,732 86,4 + 0,492 85,94+ 1,912
1 79,6 £1,29° 76,4 +1,79° 71,3+1,33° 64,7 £3,15°
2 78,3+1,3° 74,3 +4,9° 67,9+ 6,7° 61,8 +4,01°
3 78,0 £2,98° 69,0 +£2,3¢ 59,4 + 2,33° 47,6 + 4,54°
5 68,8 + 2,25°¢ 58,1 + 4,654 47,3+7,3¢ 34,6+ 4,12¢
7 63,9+ 4,71¢ 54,2 + 3,574 40,1+ 4,2 20,9 + 4,54¢

Ghi chii: 86 liéu trinh bay TB + SE (n = 6). ,Ca’c gia tri cung cdt co cung chir cdi (a, b, ¢, d, e, f) thi sai
khdc khong cé y nghia thong ké (p > 0,05, Duncan test).

- Déi véi than trdu:

Déi vai than trau, xu huong két qua gidng nhu than tram; ty 1& ChE bi trc ché giam
thap hon trudng hop khong than (p < 0,05) ngay & ham luong than 1 g/L va thoi gian luu ngan
nhét (30 phut); thoi gian luu cang dai hay ham luong than cang cao thi ty 1& Gc ché cang thap.
Khi so sanh véi than tram thi ty 1& Gc ché ChE ¢ trudng hop than trau thap hon. Ty 1¢ e ché
ChE thap nhat ¢ thi nghiém véi trau 1a 10,2 + 3,06% (¢ nghiém thirc ham luong than cao nhat
va thoi gian luu dai nhat — Bang 4) trong khi & thi nghiém véi than tram thi ty 1& Gc ché ChE
thap nhat 1a 20,9 + 4,54% (¢ nghiém thirc ham lugng than cao nhat va thoi gian luu dai nhat —
Bang 3). Qua do cho thay than trau c6 kha nang lam giam anh hudng ciia Fenobucarb dén ChE
c4 RO dong tét hon than tre va than tram. Diéu nay ciing dong nghia véi viéc than trau hip phu
Fenobucarb nhanh hon than tre va than tram. Hay noi cach khac kha nang lam giam anh huéng
ctia Fenobucarb dén ChE c4 R6 ddng theo tht ty than triu > than tram > than tre.

Bdng 4. Ty 1& rc ché (%) ChE cua ca R ddng & nghiém thirc than trau theo cac thoi gian

khac nhau.

Ham lugng Thaoi gian luu (pht)

than (g/L) 30 60 90 120

Khong than 84,2+1,732 84,9+2,732 86,4 + 0,492 85,9+ 1,912
1 78,1+ 1,64° 73,5+ 1,57° 67,6 + 2,49° 60,9 + 3,28°
2 76,5+ 2,79 70,4 + 1,75 63,5+ 1,99° 57,6 + 7,68°
3 74,2 +2,37° 67,8 £ 3,94¢ 57,6 £5,39¢ 453 + 6,49°
5 69,4 + 3,59¢ 58,8 + 1,98¢ 46,6 + 4,96¢ 32,6 + 4,594
7 61,9+ 2,25° 49,4 + 3,28° 33,7 +6,94° 10,2 + 3,06¢

Ghi chii: 86 liéu trinh bay TB + SE (n = 6). Cdc gia tri cung cft co cung chir cdi (a, b, ¢, d, e, f) thi sai
khac khéng cé y nghia thong ké (p > 0,05, Duncan test).

- Déi véi than hoat tinh gdo dira

Mic du xu hudng vé ty Ié tc ché ChE con lai trong thi nghiém veéi than hoat tinh gao
dura twong tu voi 3 loai than da néu, ty 1€ c ché ChE con lai 1a thép nhat khi so sanh v&i than
tre, tram va triu (Bang 5). O nghiém thirc 2 g/L va 5 g/L thi sau 120 phuat luu ChE hau nhu
khong con bi tic ché; trong khi ¢ 5 g/L thi & ChE hau nhu khong con bi wc ché & thoi gian luu
90 phiit. O ba loai than tre, than tram va than trau thi ty 1& (¢ ché ChE van > 10% du & ham
lugng than cao nhét va thoi gian luu dai nhat.
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Bdng 5. Ty 1¢ tic ché (%) ChE cua ca R dong ¢ nghiém thire than hoat tinh géo dira theo cac
thoi gian khac nhau.

Ham luong Thoi gian luu (phut)
than (g/L) 30 60 90 120
Khong than 842+1,732 849+2,73 86,4 + 0,492 85,9+ 1,912
1 74,2 +1,82° 51,9 +3,57° 25,7 + 3,55° 10,8 +2,21°
2 73,7+3,19° 41,8 +£7,05° 10,0 + 5,23¢ 0,9+781°
3 61,2 +3,21° 31,3+ 2,05¢ 4,8 + 3,04¢ 0+4,69°
5 57,3+ 3,74° 19,8 = 4,59¢ 0,6 + 5,06¢ 0+ 14,474

Ghi chii: 86 liéu trinh bay TB + SE (n = 6). Ca’c gid tri cung ¢t co cung chir cdi (a, b, ¢, d, e, f) thi sai

khac khong c6 y nghia thong ké (p > 0,05, Duncan test).

Nong d6 Fenobucarb cang cao thi thy 18 uc ché ChE cang nhiéu (Nguyén Vin Cong
va cong su, 2008). Két qua cho thay cting ndng d6 Fenobucarb ban dau 1a 12 mg/L nhung sau
khi cho qua than tre, tram, triu va than hoat tinh thi s& 1am giam ty 1& uc ché ChE tir ca R6
dong. Pidu nay ciing dong nghia voi nong do Fenobucarb dd giam hay than da hap phu
Fenobucarb. Trong nghién ciru nay khong do nong dd Fenobucarb con lai ma do ChE xem
nhu mét chi dau sinh hoc suy luan nong do Fenobucarb trong nudc da giam.

Khi enzyme ChE bi tic ché c¢6 thé anh huong dén hoat dong ho hap, di chuyén, bat
moi va gay chét sinh vat (Pealkall, 1992). Hau hét cac loai thily sinh vat chét khi ChE bi tic
ché hon 70% (Fulton & Key, 2001; Aprea va cs., 2002) va ngudng gidi han sinh hoc cho phép
ChE bi trc ché khong qua 30% mirc binh thuong (Aprea va cs., 2002). T4t ca cac nghiém thic
c6 than tre déu lam giam ty 1& tc ché ChE nhung ty 18 e ché thap nhat khi ding than tram 1a
34,9 + 2,36% (& nong d6 cao nhat va thoi gian luu dai nhét), van chua dat dén mic an toan
cho ¢4 (Ty 1& trc ché < 30%). Khi dung than tram va than trdu & ndng do cao nhat (7 g/L) va
thoi gian Iwu dai nhat (120 phut) thi ty 1& tc ché ChE con lai lan luot 1a 20,9 + 4,54% va 10,2
+ 3,06%. Nhu vay c6 thé cho dung dich Fenobucarb Iuu 120 phuat trong than tram hay trdu &
luong 7 g/L thi lam giam anh huong cua Fenobucarb dén mirc an toan cho ca Ré dong.

Than hoat tinh c6 hiéu qua cao nhit trong viéc 1am giam anh huéng cua Fenobucarb
dén ChE ca R6 dong. Thoi gian luu 60 phut thi ¢ lugng 5 g/L da lam giam ty 1¢ &c ché ChE
con 19,8 + 4,59%:; & 90 phut hay l4u hon thi lugng than 1 g/L da lam giam ty 1¢ &rc ché ChE
con thap hon 25,7 + 3,55%. Qua dé cho thiy than hoat tinh gao dira rat c6 hiéu qua trong lam
giam anh hudng cia Fenobucarb hay rit c6 hiéu qua trong hip phu Fenobucarb.

Nghién citu chi ra c6 thé sir dung than hap phu va xir 1y hiéu qua 6 nhiém thudc
BVTV hoat chat Fenobucarb, dac biét ung dung trong xtr Iy nuéc nhiém thuéc BVTV trong
suc rira chai thudc BVTV, rira binh phun thudc sau khi phun va cé thé ang dung trong hé thong
xtr Iy nuée nhiém thudc BVTV tir cac co so pha ché, kinh doanh thuc BVTV.
4. KET LUAN

Than hoat Finh gao dura, thqn tram, than tre\vél than trau déu c6 kha ning lam giam anh
huong caa hoat chat Fenobucarb dén ChE ca R6 dong.
Kha nang lam giam anh huong cua Eenobucarb dén ChE ca R6 dong cua cac loai than
theo thir ty: than hoat tinh gdo dira > than trau > than tram > than tre.
Nghién ciru chi ra c6 thé sir dung than hap phu hay xir 1y 6 nhiém Fenobucarb.
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USING BAMBOO, MELALEUCA, RICE HUSK AND ACTIVATED
COCONUT SHELL BIOCHARS TO REDUCE EFFECTS OF FENOBUCARB
ON ENZYME CHOLINESTERASE EXTRACTED FROM CLIMBING
PERCH (ANABAS TESTUDINEUS)

Nguyen Khoa Nam, Nguyen Huu Chiem, Nguyen Van Cong
College of Environment and Natural Resources, Can Tho University
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ABSTRACT

Using biochar making from bamboo, melaleuca, rice husk and activated coconut shell for
reducing effect of fenobucarb on brain cholinesterase activity of climbing perch (Anabas testudineus)
was done in laboratory condition. Fenobucarb solution (12 mg/L) was prepared from commercial Bassa
50EC (Contained 50% fenobucarb in weight). Each kind of biochar was conducted with control (no
fenobucarb), fenobucarb (no biochar) and biochar (1, 2, 3, 5 and 7 g/L) for retention time 30, 60, 90 and
120 minutes. Afterward, fish was exposed into each treatment for 3 hours and then sampled for brain
cholinesterase assay. The results showed that bamboo, melaleuca, rice husk and activated coconut shell
biochar can reduce effects of fenobucarb on cholinesterase. The efficiency of reduction was in order:
activated coconut shell biochar > rice husk > melaleuca > bamboo. These results indicated that above
biochar can be used to treat fenobucarb pollution.
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