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Abstract

This study was conducted in Tam Nong district, Phu Tho province from 2018 to 2019 to select elite wax trees with
the targeted wax yield increasing at least 20% compared to the local wax trees. The evaluation focused on asessing
the growth capacity, yield, wax quality, and genetic diversity of the selected individuals. The selection procedure
followed the methodology described in the national standard TCVN 8755: 2017, in which, wax yield and total laccol
content were the selection priorities. The study selected 30 outstanding trees, which had the average latex yield
of two consecutive years of 20,5 g/c/lc; the yield was 28.8% - 175.5% higher than the local wax trees. The selected
individuals also performed well in terms of total laccol content and genetic similarity coeflicient. In which, the total
laccol content reached over 40%, while genetic similarity coefficient ranged between 0.5 and 0.96
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PHAN LAP, TUYEN CHQN CAC CHUNG VI SINH VAT
SUDUNG CHO XU LY BUN THAI CA TRA LAM PHAN BON HUU CO
Tran Thi Lua’, Nguyén Thi Nguyét?, Nguyén Viét Hiép', Hoang Van Tam’®
TOM TAT

Nghién cttu nham tuyén chon bd ching gidng vi sinh vat c¢6 kha nang phén giai xenlulo, 14n va protein dé

xt ly bun thai ao nudi ca tra lam phan bon hitu co. T 23 chiung vi sinh vat phén l4p ti cdc mau bun thai ao
nuoi ca tra da tuyén chon dugc 3 ching vi khuén, bao gobm chiing X7KN, Pi71.3 va PO3. Chung X7KN ¢6
kha nidng phan giai xenlulo, dudng kinh vong phén giai 4,8 cm sau 20 gid nuoi cdy, hoat tinh xenlulasa dat
15,4 u/ml. Chung Pi71.3 phén giai lan kho tan, duong kinh vong phén giai lan dat 2,2 cm, lugng lan dé tiéu
tang lén 4,5 1an so v6i doi chiing sau 5 ngay nudi cdy. Chung PO3 phén giai protein, duong kinh vong phén
giai protein dat 5,2 cm, hoat tinh phan giai protein dat 0,95 U/ml sau 48 gi¢ nuoi cdy. Cac chiing vi sinh vat
tuyén chon dugc dinh danh la Bacillus tequilensis X7KN, Bacillus tequilensis Pi71.3 va Bacillus velezensis PO3

'Vién Th6 nhudng Nong hoa - Vién Khoa hoc Nong nghiép Viét Nam
>Vién Cong nghé sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam
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thudc nhém vi khudn an toan sinh hoc cdp d¢ 1. Bun thai ao nudi cé tra ¢6 bé sung phan bo theo tilé 7 : 3 sau
30 ngay xu ly bang t6 hgp cac chiing vi sinh vat c6 chét lugng dap ting tiéu chuén vé phan hiiu co theo quy

dinh tai QCVN 01-189:2019/BNNPTNT.

T khoa: Bun thai ao nudi ca tra, vi sinh vat phan giai xenlulo, phan giai lan, phin giai protein

1. DAT VAN PE

Nédm 2018 dién tich nudi cd tra ctia cac tinh Dong
bang song Ctiu Long dat 5.400 ha, véi san lugng dat
1,42 triéu tan. Trong d6, cac tinh cé dién tich nudi
l6n dat san lugng ting manh la Dong Thap va An
Giang. Theo Hiép hoi Ché bién va Xudt khéu thuy
san Viét Nam, trong nam 2018 kim ngach xuét khiu
thiy san ctia ca nudc dat hon 2.26 ty USD va ca tra
tiép tuc 1a mot trong nhliing mét hang xuit khiu quan
trong ctia nganh thuy san (Nguyén Hanh, 2018).

Viéc nuoi ca tra dem lai cho ngudi dén rét
nhiéu ngudn lgi nhung dong thoi ciing thai vao
moi truong mot lugng chat thai khong hé nho. Sau
mdi vu nudi cd tra dat 300 tdn/ha thi tao ra lugng
bun thai ao nudi ca khoang 2.677 tdn bun uét hodc
937 t4n bun kho (Cao Van Thich, 2008). Bun thai
ao nudi cd tra la chat thai cua c4, lugng thiic an thtia
sau mdi lan cho dn va chida nhiéu vi sinh khudn gay
bénh. Blin thai ao nudi cd tra c6 ham lugng kim loai
ndng thap, ham lugng hitiu co khoang 7,3%, pH 6,3,
dam téng s6 0,33%, protein tong s6 2,5%, lan tng
$6 0,74% va kali téng s6 0,62% (Hoang Van Tam va
ctv., 2019). Do bun ao nudi chiia nhiéu chét hitu co
6 thé chuyén hoéa thanh cac khi gay hai cho ca nhu
H,S,NH,, NO,, CH, va vi khudn hiéu khi phan giai
chét hiiu co trong bun day ao tiéu ton mdt lugng oxy
dang ké, anh hudng dén ti 1é s6ng cua cd nudi, nén
bun thai ao nuéi phai dugc hut dinh ky va chi dé
lai khoang 20 cm (Pham Qudéc Nguyén, 2014). Theo
Truong Quéc Phu va Tran Kim Tinh, ham lugng cac
chit dinh dudng trong bun day ao nudi ca tra tuong
doi cao, ham lugng cac kim loai ndng thap so véi
gi6i han cho phép cia QCNV 03:2008/BTNMT va
QDb 36/2007/QQD-BNN, c6 thé tdi ché bun ddy ao
lam phéan bon cho cay trong.

San xudt theo chudi tudn hoan la xu hudng phat
trién cta nganh nong nghiép. Nhiéu nghién ctu da
cong bo cho biét bun thai ao nudi trong thay san sau
khi ché bién c6 thé dugc sti dung lam nguyén liéu
san xudt phan htiu co, hitu co khodng hodc lam gia
thé trong rau (Truong Qudc Pha va ctv., 2012; Pham
Qudc Nguyén va ctv., 2014; Nguyén Dic Kién va ctv.,
2016; Nguyén Van Manh, 2016). Stt dung bun thai
ao nudi ca tra lam nguon nguyén liéu san xuét phan
boén hiiu co khong chi tao ra cac san phdm phan bén
phuc vu san xuit ndng nghiép, ma con xu ly dugc

6 nhiém moi truong do chit thai chdn nudi gay ra.
Muc tiéu cta cong trinh nghién ctiu 1a phan lap,
tuyén chon b¢ chuing giéng vi sinh vat stt dung cho
xu ly bun thai ao nuoi cd tra lam phan boén hiiu co.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

- Céc méu bun thai ao nuodi ca tra thu thip tai
vung Pong Thap, Can Tho, An Giang.

- Héa chit va dung cu cin thiét st dung trong
nudi cdy va danh gia hoat tinh phén giai hop chat
photphat kho tan, xenlulo, protein ctia cac ching vi
sinh v4t (VSV). Cac moi trudng Pikovskaya, Luria
Bertani (LB), LB cai tién, Ashby dugc st dung trong
nuoi cdy VSV.

2.2. Phuong phap nghién ctiu

- Xac dinh kha nang phén giai xenlulo cta vi
sinh vat theo TCVN 6168:2002 va xac dinh hoat d6
xenlulaza theo TCVN 12104:2018.

- Xac dinh kha nédng phén giai lan cta vi sinh vét
ctheo TCVN 6167:1996 va dinh lugng phét pho hiiu
hiéu trong dich nuéi cay theo TCVN 8565:2010.

- Xac dinh kha nang phén gidi protein cta vi
sinh vét theo Vo Hong Thi va cong tac vién (2012)
va xac dinh hoat do protease theo Sjodahl va cong
tac vién (2002).

- binh danh chung Bacillus sp. theo Stein,
(2005): DNA t6ng s6 dugc tach chiét béng
GeneJET Genomic DNA purification Kit (Thermo
Fisher Scientific, USA). Phan tng PCR khuéch
dai doan gene 16S rRNA st dung cdp méi 27F
(5-AGAGTTTGATCCTGGCTCAG-3’);) va 1492R
(5%-GGCTACCTTGTTACGACTT-3%) (Yuli Song
et al., 2005). San phdm PCR dugc lam sach gidi trinh
tu trén may ABI PRISM 3100 (Applied Biosystems,
USA). So sanh két hgp vé céy phat sinh ching
loai bing BLAST dugc thuc hién véi cic trinh ty
DNA-16S rRNA tui cdc chung vi khuén. Cac trinh tu
DNA-16S rRNA tuong dong cao nhat ctia vi khudn
trén ngén hang gene (NCBI GenBank) cho cac phan
tich pha hé, phat sinh loai (J] D Thompson et al,
1994) bang phan mém MEGA 7.

- Phuong phép b tri va thuc hién thi nghiém
xu ly buin thai ao nuoi ca tra: Cac thi nghiém dugc
u trong thung x6p, khoi lugng 4 30 kg/thuing véi
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03 lan lap lai/cong thic, thi nghiém b tri tai nha
lusi Vién Khoa hoc Ky thuat Nong nghiép mién
Nam. Céng thtic thi nghiém: CT1 (PC): Bun thai ao
nuoi cd tra + phén bo (ti1é 7 : 3) + phu gia (1% voi,
1% cdm gao, 1% ri duong); CT2: Bun thai ao nudi ca
tra + phan bo (ti1¢ 7 : 3) + Phu gia + 1 kg ché phdm
VSV/tdn. Ché phim vi sinh vét dugc tao thanh tu
sinh khéi cac ching vi sinh vat tuyén chon c6 mat
do > 10° CFU/g.

Theo doi nhiét dd déng u 01 lan/ngay (vao budi
sang) bang cach do truc tiép dong  bang nhiét ké
30 ngay, xac dinh pH, ham lugng chét hiiu co (OM),
ni to téng s6 ctia déng 0 trudc va sau thi nghiém
theo TCVN 7185:2002.

2.3. Thoi gian va dia di€ém nghién ctiu

- Céc nghién ctu vé viéc tuyén chon b chung
vi sinh vat htiu hiéu lam ché phdm st dung trong
xu ly bun thai ao nuo6i ca tra dugc thuc hién tai B
moén Vi sinh vat - Vién Thé nhudng Nong héa nam
2019 - 2020.

- Cac thi nghiém nghién ctiu quy trinh xt ly bun
ao nuoi cd tra thanh nguyén liéu san xuit phan bon
htiu co vi sinh dugc thuc hién tai Vién Khoa hoc Ky
thuit Nong nghiép mién Nam, nam 2019 - 2020.

IIL. KET QUA VA THAO LUAN

dat 391 mg P,0,/100 mL méi tridng sau 5 ngay nudi
cdy doi v6i chung Pi74.1 va dat 868 mg P,0,/100 mL
moi trudng doéi voi chiing Pi71.3, ting gdp 4 14n so
v6i d6i chiing (Bang 1). Ham lugng lan tan trong
moi truong nuodi cdy st dung ching Pi74.1 ting
81,8% so v6i doi chiing va tang gap 4 1an so véi doi
chiing, khi st dung ching Pi71.3 (Hinh 2).

Hinh 1. Vong phan gidi lan cta chaing Pi74.1, Pi71.3
trén moi truong ddc chiia Ca,(PO,),

Bang 1. Kha ning phén gidi lan trong mai trudng long
chia Ca,(PO,), ctia chung Pi74.1 va Pi71.3
theo thoi gian nuoi ciy

3.1. Tuyén chon bd chung vi sinh vat Ham lugng lan tan
3.1.1. Tuyén chon vi sinh vit phan gidi phophat 5 ic thi (mg P,0,/100 mL moi
khé tan nghiém nuodi ciy (ngay)
TU 83 mau bun ao nudi ca thu dugc tai tinh 0 5 3 5 5
Doéng Thap, da phan lap duge 5 chaing vi sinh vat co R
kha nang tao vong phéan giai trén moi trudng chia 1 K1 01111}g1 nAtlem 206 206 208 211 215
Ca,(PO,),; trong do, 2 chiing ky hi¢u Pi71.3 va Pi74.1 v s.1: va ;
c6 duong kinh vong phén gidi 16n nhit dat 2,2 va 2 I:};flin ching 206 357 358 373 391
2,8 cm sau 5 ngay nudi ciy (Hinh 1). Két qua khao sat V2
ham ligng lan tan trong m(?)i truong nudi cdy xac dinh 3 I;l;llem ching | 0 474 699 955 868
ham lugng lan tan tang dan theo thoi gian nudi cdy i71.3
mgP20s/ngay
1200
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'800 ‘/\‘

—4—1 DC: Méi trudng nudi ciy
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khéng nhidm vi sinh vit
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5

Hinh 2. Kha nang phan giai Ca,(PO,), ctia chiing Pi74.1 va Pi71.3
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Két qua giai trinh tu gen quad xac dinh ching
Pi71.3 gén v6i loai Bacillus tequilensis véi mic do
tuong dong dat 96,8% va chung Pi71.3 dugc dinh
danh 1a Bacillus tequilensis Pi71.3 thu¢c nhom

vi khuén an toan sinh hoc cidp do 1 theo TRBA 466
ctia lién minh chau Au dugc st dung khong han ché
trong nong nghiép va moi truong. Chung Pi71.3
dugc lua chon cho cac nghién ctiu tiép theo.

MH210900.1 Bacillus subtilis
MF988731.1 Bacillus velezensis

LC487555.1 Bacillus subtilis

HQ917118.1 Bacillus subtilis
MT525234 1 Bacillus licheniformis

MN704444 1 Bacillus subtilis subsp. stercoris

MK615606.1 Bacillus tequilensis

_
010

Pi71.3

Hinh 3. Céy phat sinh dya trén trinh ty gen ctia chung P171.3 v6i cic loai c6 quan hé ho hang gédn

3.1.2. Tuyén chon vi sinh vt phan gidi xenlulo
Tu cdc mau bun thai ao nuodi cé tra, 9 chung vi
sinh vat phan giai xenlulo dugc phan l4p, c6 dudng

kinh vong phan giai dat 2,5 - 4,8 cm sau 20 gi¢ nuoi
cdy, trong dé chung vi khudn ky hiéu X7KN cb
duodng kinh vong phan giai dat 4,8 cm (Hinh 4).

Hinh 4. Vong phén giai xenlulo ctia chting X7KN

Két qua kiém tra hoat d) xenlulase xdc dinh
ching X7KN c¢6 hoat d¢ xenlulase cao nhat, dat
15,4 U/mL. Téng hgp két qua danh gid hoat tinh
phan gidi xenlulo ctia cac vi sinh vat phan lap dugc
trinh bay trong bang 2.

Két qua dinh danh bang ky thuét sinh hoc phin
tt xac dinh chung X7KN ¢6 quan hé gin véi loai
loai Bacillus vallismortis v6i d0 tuong dong dat
99,9% (Hinh 5). Chiing X7KN dugc dinh danh la
B. vallismortis X7KN 3, thudéc nhém vi khuin an
toan sinh hoc cap do 1 theo TRBA 466 ctia lién minh
chau Au dugc st dung khong han ché trong nong
nghiép va moi truong.

Bang 2. Kha ning phan giai xenlulo
ctia cac chiing vi sinh vat phén lap

K¢ hiéu chin Puong kinh Hoat d6

};i sinh vat 8 vong phan giai xenlulase

: (cm) (U/mL)
X3 3,0 6,6
X3.5 4,0 7,9
X6.4 3,5 6,9
X7KN 4,8 15,4
X8 3,7 6,9
X15 4,5 13,7
X28 2,9 3,2
X32 3,1 54
X32.2 2,5 2,9
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]
010

MT733907.1:574-1422 Bacillus halotolerans(2)
MN560065.1:611-1459 Bacillus sp.(2)
MNB26386.1:594-1442 Bacillus sp.(2)
LC543398.1:586-1434 Bacillus subtilis(2)
MT424775.1:594-1442 Bacillus mojavensis(2)
CP028961.1:3690405-3691427 Bacillus velezensis

- XTKN

MK618604.1:380-1402 Bacillus vallismortis
MT791112.1:116-1138 Bacillus sp.
CP054479.1:3592047-3593070 Bacillus amyloliquefaciens

Hinh 5. Cay phit sinh dya trén trinh ty gen ctia ching X7KN véi cc loai cé quan hé ho hang gan

3.1.3. Tuyén chon vi sinh vit phan gidi protein

Két qua phén lap, danh gia cac chang vi sinh vat
phén giai protein ti bun ao nudi ca tra dugc tdng
hop trong bang 3 xac dinh 2 chiing vi khuén ky hiéu
P03 va P14 ¢6 hoat tinh phan giai cao nhat v6i dudng
kinh vong phan giai datlan lugtla 5,1 cm va 4,5 cm.

Hoat d0 protease dat tuong ting 14 0,95va 0,87 U/mL,
cao hon chiing M5 phén 14p tti nudce thai va ché bién
thay hai san theo cong bo ctia Vo Hong Thi (2012).
Vi sinh vét phén giai protein c6 tac lam giam mui héi
trong déng t.

Bang 3. Kha nang phén giai protein cia mot s6 chung vi sinh vat phan lap

Ky hiéu Duong kinh Hoat do Ky hiéu Puong kinh Hoat do

chung vong phan giai protease ching vong phan giai protease

vi sinh vat (cm) (U/mL) vi sinh vat (cm) (U/mL)
P6.1 3,2 0,61 P7.11 1,9 0,15
P6.2 2,0 0,42 pP7.12 3,9 0,71
P03 5,1 0,95 P6.13 2,7 0,49
P6.4 3,7 0,69 P14 4,5 0,87
P6.5 3,8 0,71 P5.15 2,8 0,50
Po.6 1,3 0,19 P5.16 1,6 0,21
p7.7 0,7 0,13 P17 2,7 0,47
p7.8 3,6 0,70 P18 3,0 0,58
P7.9 2,8 0,53 P19 2,5 0,48

P10 2,5 0,23

Két qua dinh danh dén loai 2 chung P03 va P14
xac dinh chung PO3 cé quan hé gin véi véi loai
B. velezensis v6i do tuong dong la 99,9% (Hinh 6) va
chting P14 gan véi loai B. cereus v6i do tuong dong
98,7%. Chung P03 dugc dinh danh la B. velezensis P03
va chung P14 dugc dinh danh la Bacillus cereus P14.
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Theo TRBA 466 ctia lién minh chau Au, B. velezensis
thudc nhém vi khuén an toan cdp do 1, dugc st dung
khong han ché trong noéng nghiép va moi truong,
B. cereus thudc nhom vi khuén an toan cip 4o 2, c6
thé gay bénh cho ngudi, dong vat. Chung P03 dugc
sti dung cho cac nghién ctu tiép theo.



Tap chi Khoa hoc va Céng nghé Nong nghiép Viét Nam - S6 04(125)/2021

9%
99%

99%

9%

99%

99%

MK788353 1:433-1448 Bacillus velezensis
MNG40831.1:414-1430 Bacillus sp.
KX467568.1:432-1448 Bacillus subtilis
MT672502.1:437-1453 Bacillus siamensis
GU250445.1:436-1452 Bacillus amyloliquefaciens
— FJ495141.1:425-1441 Bacillus sp. BSFA3-1

% L FU489517 1:436-1452 Bacillus subtiis strain TC-1
PO3R

- KF818642.1:432-1446 Bacillus vallismortis

% L KC790319.1:433-1444 Bacilus methylotrophicus

Hinh 6. Cay phit sinh dya trén trinh ty gen ctia chiing P03 v6i cac loai c6 quan hé ho hang gan

3.2. Kha nang st dung t8 hgp cic vi sinh vat tuyén
chon trong xit Iy bun thai ao nudi ca tra lam phan
bon hitu co

Két qua danh gid dong thai nhiét do khéi & bun
thai ao nuoi ca tra va phan bo dugc thé hién trong
hinh 7 cho thdy nhiét d6 déng G st dung t8 hgp cac
vi sinh vat tuyén chon cao hon so véi d6i chiing
khong st dung vi sinh vat va dat cao nhét sau 7 ngay
t. Nhiét do & cong thiic khong bé sung ché phdm
trd lai binh thudng, tuong duong véi nhiét do moi
truong sau 20 ngay, chiéu cao cta déng 4 khong
giam. Nhiét do déng 1 c6 bo sung sinh khéi céc vi

sinh vat tuyén chon trd lai binh thudng sau 26 ngay,
chiéu cao déng u giam 12%.

Két qua danh gia chat lugng ctia déng u co6 va
khong sti dung t8 hgp cdc vi sinh vét dugc trinh bay
tai bang 4 cho thdy bun thai ao nudi ca tra c6 pH
trung tinh, ty 1é C/N = 11,8, chtia cac vi sinh vat phan
giai lan, phén giai xenlulo v6i mat d¢ > 10° CFU/g,
khong chia cac vi sinh vét gy bénh hodc kim loai
ndng nguy hiém, dap tng cac chi tiéu chit lugng
phan bon hiiu co, hitu co vi sinh vat theo QCVN
01-189:2019/BNNPTNT.

Bang 4. Cac chi tiéu phén tich héa hoc ctia bun théi trude va sau i

TT Chi tiéu Ponvitinh = Trudci Saud
phan tich Déi chiing Thi nghiém

1 pHy, 6,87 6,78 6,89

2 OM (%) 23,6 21,4 18,1

3 Nito tSng s6 (%) 0,71 0,69 0,7

4 Ty lé C/N 15,1 14,1 11,8

5 Vi sinh vat phén giai photphat CFU/g - - 1,0 x 10°

6 Vi sinh vat phén giai protein CFU/g - - 1,8 x 10°

7 Vi sinh vat phén giai xenlulo CFU/g - - 3,3 x10°

8 Ham lugng Pb ppm - - Khéng phat hién
9 Ham lugng Cd ppm - - <05

10 Ham lugng Hg ppm - - Khong phat hién
11 Ham lugng As ppm - - < 1,29

12 E. coli MPN/g - - Khong phat hién
13 Salmonella spp. /25¢g - - Khong phat hién

Ghi chil: “-” khong kiém tra.
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Bién dong nhiét do khéi @ bun ca tra va

= phéin bo
s
~ 60
v
A:E 40 /-
~ k
= 20 e CT1
g
z 5
1357 91113151719212325272%9
Théi gian theo doi (ngay)
Hinh 7. Ddng thai nhiét do cta dong
IV. KET LUAN

B chung vi sinh vat dugc tuyén chon cho xt ly
bun thdi ao nuoi cd tra gébm chung vi khuén ky hiéu
X7KN c6 kha nang phén giai xenlulo v6i duong kinh
vong phan giai dat 4,8 cm va hoat d¢ enzyme dat
15,4 U/mL sau 2 ngay nudi cdy; chiing vi khudn ky
hiéu PO3 c¢6 kha nang phén giai protein, véi dudng
kinh vong phan giai dat 5,1 cm va hoat d¢ proteasa
dat 0,95 sau 2 ngay nuoi céy, chiing vi khudn ky hiéu
Pi71.3 ¢6 kha ning phan giai lan véi duong kinh
vong phan gidi dat 2,2 cm va hoat tinh phan giai
Ca,(PO,), dat 955 mg sau 5 ngay nudi cdy. Cac chiing
vi sinh vat tuyén chon dugc dinh danh la Bacillus
tequilensis X7KN, B. velezensis PO3 va B. tequilensis
Pi71.3. Sti dung t6 hgp céc vi sinh vét tuyén chon xu
ly bun thai ao nuéi ca tra c6 bd sung phan bo 30 ngay
U tao san phdm c6 chét lugng dép tGing tiéu chuén vé
phan htiu co theo QCVN 01-189:2019/BNNPTNT.
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Isolation and selection of catfish-sludge decomposing microorganism
for organic fertilizer production

Tran Thi Lua, Nguyen Thi Nguyet, Nguyen Viet Hiep, Hoang Van Tam
Abstract

The study aims to select a collection of the microbial strains capable of composting cellulose, phosphate and protein
to treat the sludge of catfish farming ponds for making organic fertilizers. Three bacterial strains, including X7KN,
Pi71.3 and PO3 were selected from 23 strains isolated from samples of catfish pond sludge. The X7KN strain is
capable of composting cellulose with the diameter of clear zone of 4.8 cm after 20 hours of culture; cellulase activity
reached 15.4 U/mL. The Pi71.3 strain has P-solubilization activity with the diameter of 2.2 cm and increases available
P- content of 4.5 folds in comparison to the control after 5 days of culture. The PO3 strain has proteolysis ability
with the diameter of clear zone of 5.2 cm and proteolysis activity of 0.95 U/mL after 48 hours of culture. The selected
bacterial strains were determined as Bacillus tequilensis X7KN, Bacillus velezensis PO3 and Bacillus tequilensis Pi71.3
and they were belonged to bacteria of biosafety level 1. Compost from catfish sludge complemented with cow manure
at the ratio of 7:3 by using the selected microbial strains after 30 days of composting, had the quality meeting the
microbial organic fertilizer of the national standard QCVN 01-189:2019/BNNPTNT.

Keywords: Catfish farming sludge, cellulolytic bacteria, proteolysis bacteria, phosphate solubilizing bacteria
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TAC DUNG CHONG OXY HOA VA BAO VE GAN
CUA CAO CHIET CAY LAN GAM (Lusidia discolor) TAI AN GIANG
Nguyén Cong Kha', D6 Thi Hong Tuoi? Nguyén Lé Thanh Tuyén'

TOM TAT

Nghién ctu dugc thuc hién nhim ddnh gia kha ning khdng oxy hda va bdo vé gan cua cao chiét cdy Lan gdm
chong lai ton thuong gan do paracetamol géy ra. Cao chiét con, chiét nudc tii cdy Lan gdm bang phuong phap ngam
dam két hgp song siéu am. Chudt dugc gy ton thuong gan bang paracetamol cho uéng liéu 400 mg/kg. Chudt cho
udng cao chiét nude (li€u 100 va 200 mg/kg thé trong) va cao chiét con (liéu 110 va 220 mg/kg thé trong). Két qua
cho théy, cao chiét con, cao chiét nudc tii cdy Lan gdm c6 khé nang khang oxy hoa bing phuong phap DPPH véi
gid tri EC_ 1dn lugt la 531,09 pg/mL va 644,01 pg/mL. Cao chiét con, cao chiét nudc tii cay Lan gdm lam gidm ham
lugng AST, ALT trong huyét tuong, gidm mtic d¢ tén thuong gan va cai thién dang ké ciu tric moé gan so véi nhom
chuét bi tén thuong gan khong st dung thudc va cao chiét.

T khoa: Lan gdm, khang oxy hoéa, bao vé gan, MDA, DPPH
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