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PHAN LAP, TUYEN CHON CAC CHUNG VI SINH VAT

SU DUNG CHO XU LY BUN THAI CA TRA LAM PHAN BON HUU CO
Tran Thi Lya®, Nguyén Thi Nguyét?, Nguyén Viét Hiép!, Hoang Van Tam®
TOM TAT
Nghién ctru nham tuyén chon bo ching giéng vi sinh vat c6 kha ning phan giai xenlulo, 14n va protein dé
xtr 1y bun thai a0 nudi cé tra 1am phan bén hitu co. Tir 23 chung Vi sinh vét phan 1ap tir cAc mau bun thai ao
nudi ¢4 tra dd tuyén chon duoc 3 chung vi khuén, bao gdm chung X7KN, Pi71.3 va PO3. Chung X7KN c6
kha ning phén giai xenlulo, duong kinh vong phan giai 4,8 cm sau 20 gio nudi cdy, hoat tinh xenlulasa dat
15,4 u/ml. Chiing Pi71.3 phan giai lan kho tan, dudng kinh vong phan giai 1an dat 2,2 cm, luong 1an dé tiéu
tang 1én 4,5 1an so véi d6i ching sau 5 ngay nudi cdy. Ching PO3 phan giai protein, duong kinh vong phan
giai protein dat 5,2 cm, hoat tinh phan giai protein dat 0,95 U/ml sau 48 gio nudi cdy. Cac chung vi sinh vét
tuyén chon dugc dinh danh 1a Bacillus tequilensis X7KN, Bacillus tequilensis Pi71.3 va Bacillus velezensis PO3
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thuoc nhom vi khuan an toan sinh hoc cap do 1. Bun thai a0 nuéi ca tra c6 bo sung phan bo theo ti1¢ 7 : 3 sau
30 ngay xu ly bang t6 hop cac ching vi sinh vat c6 chat lugng dap ing ti€u chuan vé phan hitu co theo quy

dinh tai QCVN 01-189:2019/BNNPTNT.

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

|. PAT VANDE

Nim 2018 dién tich nuéi ca tra ciia cac tinh Dong
bang séng Ctru Long dat 5.400 ha, v6i san luong dat
1,42 triéu tin. Trong dé, cac tinh c6 dién tich nudi
16n dat san lugng ting manh 1a Dong Thap va An
Giang. Theo Hiép hoi Ché bién va Xuét khau thily
san Viét Nam, trong nam 2018 kim ngach xuat khau
thuy san cua ca nudc dat hon 2.26 ty USD va ca tra
tiép tuc 1a mot trong nhitng mit hang xuit khiu quan
trong ctia nganh thity san (Nguyén Hanh, 2018).

Viéc nudi ca tra dem lai cho nguoi dan rat
nhiéu nguén lgi nhung dong thoi ciing thai vao
mdi truong mot lugng chét thai khong hé nho. Sau
mdi vu nudi ca tra dat 300 tin/ha thi tao ra luong
bun thai ao nudi ca khoang 2.677 tAn bun udt hodc
937 tan bun kho (Cao Van Thich, 2008). Bun thai
a0 nudi ca tra 1a chét thai cia c4, lwong thirc an thira
sau mdi lan cho an va chtra nhiéu vi sinh khudn gy
bénh. Bun thai ao nudi ca tra c6 ham lugng kim loai
nang thép, ham luong hitu co khoang 7,3%, pH 6,3,
dam téng s6 0,33%, protein téng s6 2,5%, lan téng
56 0,74% va kali tong sb 0,62% (Hoang Van Tam va
ctv., 2019). Do bun ao nudi chira nhidu chit hitu co
c6 thé chuyén héa thanh cac khi gay hai cho ¢4 nhu
H,S, NH,, NO,", CH, va vi khuén hiéu khi phan giai
chat hitu co trong bun day a0 tiéu ton mot lugng oxy
dang ké, anh hudng dén ti 1€ song cta cd nuoi, nén
bun thai ao nudi phai dugc hut dinh ky va chi dé
lai khoang 20 cm (Pham Qudc Nguyén, 2014). Theo
Truong Qudc Phu va Tran Kim Tinh, ham luong cac
chat dinh dudng trong bun ddy ao nudi cé tra tuong
db6i cao, ham lugng cac kim loai ning thip so voi
gi61 han cho phép cia QCNV 03:2008/BTNMT va
QDb 36/2007/QQB-BNN, co thé tai ché bun day ao
lam phan bén cho cay trong.

Séan xuét theo chudi tudn hoan 1a xu hudng phat
trién cia nganh nong nghiép. Nhiéu nghién ciru da
cong bd cho biét bun thai a0 nudi trong thity san sau
khi ché bién c6 thé dugc sir dung lam nguyén liéu
san xut phan hitu co, hiru co khoang hodc 1am gia
thé trong rau (Truong Qudc Phuva ctv., 2012; Pham
Qudc Nguyén va ctv., 2014; Nguyén Pic Kién va ctv.,
2016; Nguyén Vin Manh, 2016). Str dung bun thai
a0 nudi c4 tralam ngudn nguyén lidu san xuat phan
bon hitu co khong chi tao ra cac san phdm phan bén
phuc vu san xudt nong nghiép, ma con xu 1y duoc

6 nhiém moi truong do chét thai chian nuoi gay ra.
Muc tiéu cua cong trinh nghién ctu la phan lap,
tuyén chon bg chung gidng vi sinh vat sir dung cho
xu ly bun thai a0 nudi ca tra lam phan bon hitu co.

Il. VATLIEU VAPHUONGPHAPNGHIEN CUU

2.1. Vatliéu nghién ciu

- Cac mAu bun thai a0 nudi c4 tra thu thap tai
ving Ddng Thap, Can Tho, AnGiang.

- Hoéa chét va dung cu can thiét st dung trong
nudi cdy va danh gia hoat tinh phan giai hop chét
photphat kho tan, xenlulo, protein cua cac chung vi
sinh vat (VSV). Cac moi truong Pikovskaya, Luria
Bertani (LB), LB cai tién, Ashby duoc sir dung trong
nuéi cay VSV.

2.2. Phuong phap nghiénctru

- Xac dinh kha nang phan giai xenlulo cua vi
sinh vat theo TCVN 6168:2002 va xac dinh hoat do
xenlulaza theo TCVN 12104:2018.

- Xac dinh kha nang phan giai 1an cua vi sinh vat
ctheo TCVN 6167:1996 va dinh lugng phdt pho hitu
hiéu trong dich nuoi ciy theo TCVN 8565:2010.

- X4c dinh kha nang phan gidi protein cta vi
sinh vat theo V5 Hong Thi va cong tac vién (2012)
va xac dinh hoat do protease theo Sjodahl va cong
tac vién (2002).

- Pinh danh chung Bacillus sp. theo Stein,
(2005): DNA tong sé dugc tach chiét bang
GeneJET Genomic DNA purification Kit (Thermo
Fisher Scientific, USA). Phan tmg PCR khuéch
dai doan gene 16S rRNA st dung cép moi 27F (5-
AGAGTTTGATCCTGGCTCAG-3");) va 1492R (5’;-
GGCTACCTTGTTACGACTT-3%;) (Yuli Song
etal., 2005). San pham PCR dugc lam sach giai trinh
tu trén may ABI PRISM 3100 (Applied Biosystems,
USA). So sanh két hop v& cdy phat sinh ching
loai béng BLAST duoc thuc hién véi cac trinh tu
DNA-16S rRNA tir cc ching vi khuan. Céc trinh tyr
DNA-16S rRNA tuong dong cao nhét cia vi khuan
trén ngan hang gene (NCBI GenBank) cho cac phan
tich pha h¢, phat sinh loai (J D Thompson et al.,
1994) bang phin mém MEGA7.

- Phuong phép bd tri va thuc hién thi nghiém
xu ly bun thai ao nuoi ca tra: Cac thi nghiém duoc
i trong thung xdp, khdi lugng 0 30 kg/thung véi
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03 lan lap lai/cong thirc, thi nghiém bd tri tai nha
ludi Vién Khoa hoc K§ thuat Néng nghiép mién
Nam. Cong thtc thi nghiém: CT1 (PC): Bun thai ao
nuodi cé tra + phan bo (ti 1€ 7 : 3) + phu gia (1% vai,
1% cam gao, 1% ri duong); CT2: Bun thdi a0 nu6i ca
tra + phan bo (i 1é 7 : 3) + Phu gia + 1 kg ché pham
VSV/tan. Ché phém vi sinh vat dugc tao thanh tir
sinh khéi céc chung vi sinh vat tuyén chon ¢6 mat
d6 > 108 CFU/g.

Theo ddi nhiét d6 déng ¢ 01 1an/ngay (vao budi
sang) bang cach do truc tiép ddng o bang nhiét ké
30 ngay, xac dinh pH, ham luong chit hiru co (OM),
ni to tong sb ciia dong U trude va sau thi nghiém
theo TCVN 7185:2002.

2.3. Thoi gian va dia diém nghién ctru

- Cac nghién ctru vé viéc tuyén chon bo chiing
vi sinh vat hiru hiéu 1am ché pham sir dung trong
xtr Iy bun thai ao nudi ca tra dugc thyc hién tai B
mén Vi sinh vat - Vién Thé nhudng Nong hoa nim
2019 - 2020.

- Céc thi nghiém nghién ctru quy trinh xtr ly bun
a0 nudi ca tra thanh nguyén liéu san xuat phan bon
hitu co vi sinh dugc thuc hi¢n tai Vign Khoa hoc K§
thuat Nong nghi€¢p mién Nam, nam 2019 - 2020.

dat 391 mg P,0,/100 mL mdi trudng sau 5 ngay nudi
cdy d6i véi chung Pi74.1 va dat 868 mg P,0,/100 mL
mdi truong dbi véi ching Pi71.3, ting gap 4 1an so
v6i d6i chung (Bang 1). Ham lugng lan tan trong
mdi truong nudi cdy st dung ching Pi74.1 ting
81,8% so vai dbi chimg va ting gap 4 lan so véi ddi
chirng, khi str dung chung Pi71.3 (Hinh2).

Hinh 1. Vong phén giai l1an cta chung Pi74.1, Pi71.3
trén moi truong ddc chira Caa(POA)2

Béng 1. Kha nang phan gidi lan trong moi truong long
chira Ca,(PO,), cua chung Pi74.1 va Pi71.3

llI. KET QUA VATHAOLUAN theo thoi gian nudi ciy
3.1. Tuyén chon bo chung visinh vat Ham luong lan tan
3.1.1. Tuyén chon Vi sinh vit phdn gidi phophat Cong thuc thi (m9 P205/1001T ITI.Ilél
khé tan TT o truong) sau thoi gian
N nghiém nuoi cay (ngay)
Tu 83 mau bun ao nudi ca thu duoc tai tinh 0 5 3 5 7
Pong Thap, da phan 1ap duoc 5 chiing vi sinh vt ¢ - =
kha nang tao vong phén giai trén moi_truong_chua 1 thng nl}lem 206 206 208 211 215
Cag(PO » rong do, 2 ching ky hiéu Pi71.3 vaPi74.1 vi sinh vat
c6 duong kinh vong phan giai 16n nhat dat 22 va | 2 gﬂl;fril ching 506 357 358 373 301
2,8 cmsau 5ngay nudi cay (Hinh 1). Kétqua khao sat .
ham lugng lantantrong méi trudng nudi cay xac dinh 3 Iljl;lfrg ching 206 474 699 955 868
ham lugng 1an tan ting dan theo thoi gian nudi cay I
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Hinh 2. Kha ning phan giai Ca,(PO,),cua chung Pi74.1 va Pi71.3
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Két qua giai trinh tu gen qua xac dinh ching  vi khuan an toan sinh hoc cap d9 1 theo TRBA 466
Pi71.3 gan vdi loai Bacillus tequilensis véi mirc @ cua lién minh chau Au dugc st dung khong han ché
trong dong dat 96,8% va chung Pi71.3 dugc dinh  trong néng nghiép va méi truong. Chung Pi71.3
danh 1a Bacillus tequilensis Pi71.3 thudc nhom duoc lya chon cho cac nghién ctru 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

Pi71.3

—_
010

Hinh 3. Cay phat sinh dua trén trinh ty gen cua ching P171.3 véi cac loai ¢6 quan hé ho hang gan

3.1.2. Tuyén chon vi sinh vdt phan gidi xenlulo kinh vong phéan giai dat 2,5 - 4,8 cm sau 20 gio nudi
Tir cac mau bun thai ao nudi ca tra, 9 chung vi cdy, trong d6 ching vi khuan ky hi¢u X7KN ¢6
sinh vat phan giai xenlulo dugc phan lap, c6 duong duong kinh vong phan giai dat 4,8 cm (Hinh 4).

Hinh 4. Vong phan giai xenlulo cta chung X7KN

B. vallismortis X7KN 3, thudéc nhom vi

Két qua kiém tra hoat do xenlulase xac dinh R L P
khuan an toan sinh hoc cap do 1 theo TRBA

ching X7KN c6 hoat d0 xenlulase cao nhét, dat

2 H 466 u o

15,4 U/mL. Tong hop két qua danh gia hoat tinh 466-cualigy ‘“‘““k“&‘{ Au dyae %f" dung

’ o ’ Ky h i

phan giai xenlulo cua cac vi sinh vt phan lap dugc i,/l Sllenuf}]?f %gghaq/&% I}ﬁgﬂ%ﬁf’ng n ﬁﬂagé mai

trinh bay trong bang 2. g (cm) (U/mL)

: . 5 . ) X3 3,0 6,6
Két qua dinh danh bang k¥ thuat sinh hoc phan X3.5 40 79
tr xac dinh chung X7KN c6 quan hé gn voi loai X6.4 35 6.9
loai Bacillus vallismortis véi do twong dong dat XT7KN 48 15,4
99,9% (Hinh 5). Chung X7KN dugc dinh danh 1a X8 3,7 6,9
4 X15 4,5 13,7
X28 2,9 3,2
X32 3,1 54
X32.2 2,5 2,9
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Bang 2. Kha nang phan giai xenlulo cua cac
chung vi sinh vat phan lap
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MT733907.1:574-1422 Bacillus halotolerans(2)
MN560065.1:611-1459 Bacillus sp.(2)
MN826386.1:594-1442 Bacillus sp.(2)
LC543398.1:586-1434 Bacillus subtilis(2)
MT434775.1:594-1442 Bacillus mojavensis(2)
CP028961.1:3690405-3691427 Bacillus velezensis

F X7TKN

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

Hinh 5. Cay phat sinh duya trén trinh tw gen cua chiing X7KN véi cac loai c6 quan hé ho hang gin

3.1.3. Tuyén chon vi sinh vdt phdn gidi protein

Két qua phan lap, danh gia cac chung vi sinh vat
phan giai protein tir bun ao nudi ca tra duoc tong
hop trong bang 3 xac dinh 2 chung vi khuan ky hiéu
P03 va P14 c¢6 hoat tinh phén giai cao nhat v6i dudng
kinh vong phén giai dat1an lugt1a 5,1 cmva 4,5 cm.

Hoat d6 protease dat twong tng 1a 0,95 va 0,87 U/mL,
cao hon chiing M5 phén 1ap tir nude thai va ché bién
thily hai san theo cong bd ciia V& Hong Thi (2012).
Vi sinh vat phéan giai protein c6 tac lam giam mui hoi
trong déng u.

Béng 3. Kha ning phén giai protein ctia mot s chung vi sinh vét phéan 1ap

Ky hi¢u Puong kinh Hoat d6 Ky hi¢u Puong kinh Hoat d6
chung vong phén giai protease chung 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 51 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
P9.6 1,3 0,19 P5.16 1,6 0,21
P7.7 0,7 0,13 P17 2,7 0,47
pP7.8 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 ching P03 va P14
xéc dinh chung PO3 ¢6 quan hé gan véi voi loai
B. velezensis vai d6 twong dong 14 99,9% (Hinh 6) va
chung P14 gan véi loai B. cereus véi do tuong dong
98,7%. Ching P03 dugc dinh danh la B. velezensis P03
va ching P14 dugc dinh danh la Bacillus cereus P14,

Theo TRBA 466 ctia lién minh chau Au, B. velezensis
thugc nhom vi khuan an toan cip d6 1, dugc sir dung
khong han ché trong néng nghiép va méi truong,

B. cereus thudc nhom vi khuén an toan cép do 2,co
thé gay bénh cho nguoi, dong vat. Chung P03 duoc
str dung cho cac nghién ctru tiép theo.
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MK788353.1:433-1448 Bacillus velezensis

MN640831.1:414-1430 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

9% L F(4895171:436-1452 Bacillus subtiis strain TC-1

PO3R

[ KF818642.1:432-1446 Bacillus vallismortis

%% L K0790319.1:433-1444 Bacillus methylotrophicus

Hinh 6. Cay phat sinh dya trén trinh tu gen cua ching P03 véi cac loai ¢ quan hé ho hang gin

3.2. Kha ning sir dung té hop céc vi sinh vt tuyén
chon trong xur Iy bun thai ao nudi cé tra lam phan
bon hituco

Két qua danh gia dong thai nhiét do khéi u bun
thai ao nudi cé tra va phan bo duoc thé hién trong
hinh 7 cho thiy nhiét d6 déng u sir dung t6 hop cac
vi sinh vat tuyén chon cao hon so voi dbi chimg
khéng st dung vi sinh vat va dat cao nhat sau 7 ngay
1. Nhiét do ¢ cong thirc khong bd sung ché pham
tro' lai binh thuong, twong duong voi nhiét do moi
truong sau 20 ngdy, chiéu cao cia ddng 0 khong
giam. Nhiét d6 dong 1 co bd sung sinh khéi cac vi

sinh vat tuyén chon tré lai binh thuong sau 26 ngay,
chiéu cao ddng i giam 12%.

Két qua danh gia chat luong cua déng 1 co va
khong str dung t6 hop céc vi sinh vat dugc trinh bay
tai bang 4 cho thiy bun thai ao nudi cé tra c6 pH
trung tinh, ty 1&¢ C/N = 11,8, chira cac vi sinh vat phan
giai 1an, phan giai xenlulo v&i mat do > 10°CFU/g,
khong chira cac vi sinh vat gy bénh hoac kim loai
ning nguy hiém, dap tmg cac chi tiéu chét lugng
phan bon hitu co, hitu co vi sinh vat theo QCVN
01-189:2019/BNNPTNT.

Bang 4. Cac chi tiéu phan tich hoa hoc cua bun thai trudce va sau i

TT Chi tieu Ponvitinh  Trude o : Sau
phén tich Doi chitng Thi nghiém

1 PHH o 6,87 6,78 6,89

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

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

4 Ty ¢ C/N 15,1 14,1 11,8

5 Vi sinh vat phan giai photphat CFU/g - - 1,0 x10°

6 Vi sinh vat phan giai protein CFU/g - - 1,8 x10°

7 Vi sinh vat phan giai xenlulo CFU/g - - 3,3 x10¢

8 Ham lugng Pb ppm - - Khong phat hién

9 Ham lugng Cd ppm - - <05

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

12 E. coli MPN/g - - Khéng phat hién
13 Salmonella spp. /259 - - Khong phat hién

Ghi chii: - khong kiém tra.
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IV.KET LUAN

B chung vi sinh vat dugc tuyén chon cho xur Iy
bun thai ao nudi ca tra gdm ching vi khuin ky hiéu
XT7KN c6 kha nang phan giai xenlulo véi duong kinh
vong phan gidi dat 4,8 cm va hoat d enzyme dat
15,4 U/mL sau 2 ngay nudi cdy; chung vi khuan ky
hiéu PO3 c¢6 kha nang phan giai protein, voi duong
kinh vong phan gidi dat 5,1 cm va hoat do proteasa
dat 0,95 sau 2 ngay nudi cdy, ching vi khuan ky hiéu
Pi71.3 ¢6 kha nang phan giai lan v&i duong kinh
vong phan giai dat 2,2 cm va hoat tinh phan giai
Ca,(PO,), dat 955 mg sau 5 ngay nudi cdy. Cac ching
vi sinh vét tuyén chon duoc dinh danh 1a Bacillus
tequilensis X7KN, B. velezensis PO3 va B. tequilensis
Pi71.3. Sir dung t6 hop cac vi sinh vat tuyén chon xtr
ly bun thai a0 nudi ¢4 tra co bd sung phan bo 30 ngay
Ui tao san pham c6 chat luong dap tng tiéu chuan vé
phéan httu co theo QCVN01-189:2019/BNNPTNT.

TAI LIEU THAM KHAO

Nguyén Hanh, 2018. Nam 2018: Xuat khdu thuy san dat
ky luc 9 ty USD. https://tapchitaichinh.vn/nghien-
cuu-trao-doi/nam-2018-xuat-khau-thuy-san-dat-ky-
luc-9-ty-usd-301242.html.

Nguyén Déc Kién, Nguyén Quang Trung, Nghiém Thi
Duyén, Lé Thi Hoang Oanh, Nguyén Thi Ha, 2016.
Tan dung bun thai ao nudi tom dé san xuat phan
bon hitu co. Tap chi Khoa hoc, Pai hoc Quéc gia Ha
Noi: Khoa hoc Trdi dat va Moéi trwong, Tap 32, S6 1:
231-237.

Nguyén Vin Manh, 2016. Nghién cieu xit [y bin thai a0
nuéi tom tham canh thanh phdn hitu co tai huyén
Pam Doi, tinh Ca Mau. Luan an tién si, Truong Dai
hoc Cén Tho.

Pham Qudc Nguyén, Nguyén Van Bé va Nguyén Vin
Cong, 2014. Xac dinh s6 lwong, chét luong bun day
ao nuoi ca tra (Pangasianodon hypophthalmus) va su
dung trong canh tac rau. Tap chi Khoa hoc, Truong
Pai hoc Can Ro, Phan A: Khoa hoc Ty nhién, Cong
ngh¢ va Moi truong: 35 (2014):78-89.

Hoang Vian Tam, D§ Thj Thanh Trac, Mai Thanh Trac,
2019. Béo cdo tong ket nam 2019 cua dé tai “Nghién
ctru cong nghé san xuat phan bon hitu co vi sinh tu
bun ao nuf)i ca tra”. Vién Khoa hoc K¥ thuat Nong
nghi¢p mién Nam.

QCVN 01-189:2019/BNNPTNT, 2019. Quy chuén k¥
thuat quoc gia vé chat lugng phéan bon.

TCVN 6167:1996. Phan bon vi sinh vat phén giai hop
chat photpho kho tan.

TCVN 6168:2002. Ché pham vi sinh vét phén giai
xenlulo.

TCVN 5979:2007. Chét luong dét - xac dinh pH.

TCVN 6846-2007 (1SO 7251:2005). Vi sinh vét trong
thyc pham va thirc an chan nu6i - Phuong phap phat
hién va dinh lugng Escherichia coli - Ky thuat dém
80 c6 xac suat 1on nhat.

TCVN 8557:2010. Phén bon - Phuong phap xac dinh
nito tong so.

TCVN 8565:2010. Phan bon vi sinh vét - Phuong phap
xac dinh hoat tinh phan giai phot phat ctia vi sinh vat.

TCVN 9294:2012. Phan bén - Xac dinh cacbon hitu co
tong s6 bang phuongphap Walkley-Black.

TCVN 10780-1:2017. Vi sinh vat trong chudi thuc pham
- Phuong phép phat hi¢n, dinh lugng va xac dinh typ
huyét thanh cua Salmonella - Phan 1: Phuong phap
phat hién Salmonellaspp.

TCVN 10676:2015. Phan bén - xac dinh ham lugng
thity ngén tong sé bang phuong phap phd hip thu
nguyén tr - k¥ thuat hoa hoi lanh.

TCVN 11403:2016. Phan bon - xac dinh ham lugng
asen tong sd bang phwong phap phd hip thu
nguyén tu.

TCVN 9290:2018. Phan bon - xac dinh ham lugng chi
tong s6 bang phwong phap phd hip thu nguyén ti
ngon ltra va nhiét dién (khong ngon lira).

TCVN 9291:2018. Phan bén - xac dinh ham lugng
cadimi téng s bang phuong phap phd hip thu
nguyén tir ngon Itra va nhiét dién (khong ngon lra).

TCVN 12104:2018. Vi sinh vat phan giai xenlulo - Xac
dinh hoat d6 xenlulaza.

Cao Vin Thich, 2008. Bién doi chat lwong nuwde va tich
lity vét chat dinh dwéng trong ao nudi cd tra tham
canh. Lun van t5t nghiép thac si nudi trong thuy
san. Pai hoc Cin Tho.

V6 Hdng Thi, Nguyén Hoang My, Nguyén Pham
Huyén, 2012. Hoat tinh protease ctia mot sé ching
Bacillus phan 1ap tir nu6c thai ché bién thit va thay
hai san. Tap chi Khoa hoc, Dai hoc Quéc gia Ha Noi,
Khoa hoc T nhién va Cong nghé, 28: 116-124.

Truong Qudc Phii, Tran Kim Tinh va Huynh Truong
Giang, 2012. Kha nang str dung bun thai ao nudi ca
tra (Pangasianodon hypophthalmus) thdm canh cho
canh tac laa. Tap chi Khoa hoc, Truong Pai hoc Can
Ro, 2012: 24:135-143.



TapchiKhoahocva Céng nghé Néngnghiép ViétNam - S604(125)/2021

Truong Qudc Phu va Tran Kim Tinh, 2012. Thanh multiple sequence alignment through sequence
phéan hoa hoc bun day ao nudi cé tra (Pangasianodon weighting, position-specific gap penalties and
hypophthalmus) thdm canh. Tap chi Khoa hoc, weight matrix choice. Nucleic acids research 22(22):
Truong Dai hoc Can Ro, 2012: 22a: 290-299 4673-4680.

V6 Van Phude Qué va Cao Ngoc Diép, 2011. Phén 1ap
va nhdn dién vi khuén phén giai cellulose. Tap chi
Khoa hoc, Truong Pai hoc Can Ro, 18a: 177-184.

Stein, T., 2005. Bacillus subtilis antibiotics: structures,
syntheses and specific functions. Molecular

Yuli Song, Chengxu Liu, Mauricio Bolanos, Julia
Lee, Maureen McTeague, and Sydney M. Finegold,
2005. Evaluation of 16S rRNA sequencing and
reevaluation of a short biochemical scheme for

microbiology 56(4): 845-857. identification of clinically significant Bacteroides
Sjodahl J., Emmer A., Vincent J. and Roeraade J species. Journal of clinical microbiology, 43(4):
~ : y N 1531-1537.

2002. Characterization of proteinases from Antarctic
krill (Euphausia superba). Protein Expression and ~ TRBA466. Einstufung von Prokaryonten (Bacteria und

Purification, 26: 153-161. Archaea) in Risikogruppen, Ausgabe August 2015.
Thompson J.D., D.G. Higgins, T.J. Gibson, 1994, http://www.gda-portal.de/VorschriftenRegeln/
CLUSTAL W: improving the sensitivity of progressive VorschriftenRegeln.html.

Isolationand 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 cmand proteolysis activity of 0.95 U/mL after 48 hours of culture. The selected
bacterial strainswere determined asBacillustequilensis X7KN, BacillusvelezensisPO3and BacillustequilensisPi71.3
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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