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Summary

Selection microorganism able high decompose of xenluloza for production inoculant
treatments of solid waste livestock.

Selection microorganisms able high decompose of xenluloza will play an important role
in the production inoculant for treatment of solid waste livestock. This paper showed that the
strain of microorganisms signed PTCX04 was selected. It can be decomposed of pig manure. By
colony characteristic, cell morphology, and sequencing of DNA fragment of 16S rRNA gene the
PTCNO4 strain was determined as Streptomyces rochei. According to European Community,
species are selected have high biosafety and they are permission to apply in common. The
Streptomyces rochei will be continuous research to apply for production of inoculant.
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1. Mé dau.

S6 liéu udc tinh dan gia stc, gia cAm cua Viét Nam thai ra khoang 539.733,15 tan chat
thai ran/ngay, trong d6 khoang 50% duoc xir Iy bang phuong phap u trudc khi bon rudéng, phan
con lai dugce s dung ngay hodc cho thai truc tiép ra moi truong gay ra nhiéu vin dé 6 nhiém lam
lay lan ngudn bénh anh huéng dén sirc khoé cong dong ciing nhu chinh nganh chan nudi. Phé
thai chin nudi, ngoai ham luong dinh dudng con chira khoang 20-30% céc hop chat
hydratcacbon ma cdy trong khong sir dung duoc, trong d6 xenluloza chiém ty 1¢é cao nhat. Phan
giai xenluloza ty nhién 1a qua trinh phtrc tap, thuong kéo dai 3-6 thang. Trong céc bién phap xur
1y phé thai chan nudi hién nay, phuong phap u nhanh cé sy trg gip cia vi sinh vat khéi dong co
kha ning sinh enzym xenlulaza ngoai bao dem lai hiéu qua cao nhét. Nghién ciru Tuyén chon
chiing vi sinh vt ¢6 kha ndang phdn gidi xenluloza cao dé sir dung trong san xudt ché pham vi
sinh vt xit Iy nhanh phé thai chan nuéi nhim muc tiéu rat ngan thoi gian 0, han ché 6 nhiém
mdi trudng, tao ra san pham phan bon hitu co ¢ chét lugng, dap ing yéu cau quéan 1y tong hop
dinh dudng cay trong va phat trién nong nghiép bén viing.

2. Vat liéu va phuwong phap nghién ciru.
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2.1. Vat liéu nghién cuu.

- B chung gidng VSV phan giai xenluloza ¢ ky hiéu tir PTCX01-PTCX10 duoc luu giir
tai Vién Moi truong Nong nghiép.

- Hoa chit va cac thiét bi can thiét trong phan tich, danh gia VSV.
2.2. Phuwong phdp xdc dinh kha nang phdn giai xenluloza.

- Phuong phép dinh tinh: Str dung phuong phap khuyéch tan trén thach dia Enzym
xenlulaza thuy phan CMC trong méi trudng sé tao thanh vong khong mau véi thude thir lugol
quanh giéng chta dich enzym. Hoat luc enzym ctua VSV duogc biéu thi bang gi4 tri D-d (mm)
trong d6: D 1a duong kinh vong thuy phan va d 1a duong kinh cuia 16 khoan.

- Phuong phap dinh lwong: dua trén nguyén tic xac dinh hoat lyc enzym C; va Cy Xx(c tac
phan g phan cit bot gidy hodc CMC thanh cac gbe dudng khir.

+ Dinh lugng duong khir: Xac dinh bang thudc thir DNSA.
2.3. Phuwong phdp xdc dinh tén vi sinh vdt bang ky thudt phdn tir

Pinh tén VSV béng phuong phép phan loai hoc phén tir dya trén co s¢ giai trinh tu doan
gien 16s ARN riboxom cua ching nghién ciru, so sanh véi cac trinh tur c6 san trong ngan hang
gien qudc t&¢ EMBL bang phuong phap FASTA 33 dé dinh loai dén loai. Cip mdi dugc thiét ké
dua trén trinh ty doan gien ma hoéa 16s ARN riboxom cua chung E. coli (JO1695), tuong tng véi
cac vi tri nucleotit 15-33 (cho mdi xudi) va 1548-1532 (cho moi ngugc). Trinh ty nucleotit cta
cac chung nghién ctru duoc giai trinh trén may tu dong ABI-377, sau d6 duoc xt 1y bang chuong
trinh SeqEd1.03 va chuong trinh AssemblyLIGN 1.9 trong h¢ chuong trinh MacVector 6.5.3.
Truy cap Ngan hang Gien bang chuong trinh Entrez/nucleotide/ tim kiém cac trinh tu gien 16s
ARN riboxom ciia VSV. So sanh d6i chiéu va xir Iy sb liéu cia tat ca cac chudi bang chuong
trinh GENDOC?2.5. Thanh phén nucleotit dugc thu nhan béng cach str dung bd ma ctia VSV bac
thdp (vi khuan) trong Ngan hang Gien (bang ma di truyén sd 11) thong qua chuong trinh
GENDOC 2.5. Tén VSV duoc xac dinh véi xac suat trong dong cao nht.

3. Két qua va thao ludn
3.1. Tuyén chon chiing vi sinh vit cé kha ning phdn gidi xenluloza cao.
3.1.1. Xac dinh dinh tinh kha nang phan giai xenluloza

Tir bo chung gibng VSV duoc phan lap, luu gitr biao quan tai bo moén Sinh hoc méi
truong-Vién Moi truong Nong nghiép, dé tai da xac dinh dinh tinh va tuyén chon chung c6 kha
ndng phan giai xenluloza cao.



Bang 1. Tuyén chon vi sinh vt phén giai xenluloza.

STT Ky hi¢u Ngudn gbc Nhom VSV | Duong kinh vong phan
chung giai xenluloza (D-
d)mm.
1 |PTCX01 Phén lap tir dat Vi khuan 17,0
2 | PTCX02 -nt- Vi khuan 20,0
3 | PTCX03 -nt- Xa khuan 15,0
4 | PTCX04 -nt- Xa khuan 30,0
5 | PTCX05 Ttr phé thai chin nubi Xa khuén 23,0
6 | PTCX06 -nt- Vi khuan 21,0
7 | PTCX07 -nt- Vi khuan 15,0
8 | PTCX08 Phén lap tir dat Xa khuan 13,0
9 | PTCX09 -nt- Xa khuan 18,0
10 | PTCX10 -nt- Vi khuén 17,0

Trong 10 ching VSV nghién ciru ¢6 5 ching thudc nhém vi khuan va 5 ching thudce
nhom xa khuan. Tat ca cac chung déu ¢ hoat tinh phan giai xenluloza. Chiing PTCX08 c6 hoat
luc enzym xenlulaza thap nhat (dat 13,0mm), cao nhat 1a chung xa khuan PTCX04 (dat
30,0mm). Céac chung con lai c6 duong kinh vong phéan giai xenluloza (D-d) trung binh tur 17,0
dén 23,0mm. Tir két qua nghién ctru, dé tai da lya chon duogc 1 chung xa khuan ky hiéu PTCX04

str dung cho cac nghién ciru tiép theo.

3.1.2. Binh luwong hoat do xenlulaza cua chung xa khudn PTCXO04.

Xenlulaza 12 mot phirc hé enzym bao gdm 3 enzym chu yéu sau: Endo-1,4-glucanaza
(hay CMC-aza, Cy ), Exo- 1,4-glucanaza (hay xenlobiohydrolaza, C;) va B-1,4-glucanaza (hay

xenlobiaza). Nhitng enzym nay hoat dong cting nhau dé thuy phan xenluloza.

Bang 2. Két qua xac dinh hoat d9 enzime ciia chiing PTCX04.

Hoat tinh Mat 36 (ODs4onm) Hoat Iuc enzyme (U/ml)
Endo-glucanase 0,84 5,32
Exo-glucanase 0,23 0,41

Két qua dinh lugng va dinh tinh khang dinh chung xa khuan PTCX04 c6 hoat tinh phan
giai xenluloza cao. Dich enzyme ngoai bao cta chung PTCX04 c6 kha nang thuy phan ca 2 loai




co chit CMC va bot gidy, do d6 c6 thé sir dung tot cho san xuat ché pham VSV xir 1y phé thai
chin nudi giau co chit xenluloza.

3.2. Pic diém sinh héa ciia chiing vi sinh vit nghién ciru

- Pic diém sinh 1y, hinh thai: Khuin lac PTCX04 nudi ciy trén méi trudng Gauze co
hinh tron, duong kinh 2,2-2,5mm, mau tra‘ing nga, chan khuan lac bam sau trong moi truong.
Nu6i céy lac trén moi truong dich thé, sau 72 gi0 tao thanh hat nho kich c¢& khoang 1 mm, lam
trong moi trudng nudi cdy, trén thanh binh tao vong vang mau tring, bam chit vao thanh binh,
mét do té bao dat 2.10° CFU/ml, hoat 6 enzyme 1a 3,0mm. Sau 3 thang luu gitt, mat do té bao
dat 3,6.10%, hoat d6 enzym 14 2,8mm.

Bang 3. Cac diéu kién nudi ciy thich hop cho hoat tinh sinh xenlulaza

cia ching PTCX04

Diéu kién nudi céy Két qua xac dinh
Nhiét do thich hop 35+2
Phé pH 6,0-7,5
Nhu cau O, (Luu luong cép khi 0,75
(dm® Oz/dm?® méi truong/h)
Thoi gian nubi cay (h) 72
Nguén hydratcacbon CMC, bot giéy, tinh bot, gi duong
Nguén Nito Pepton, cao nam men

3.3. Thir nghiém sir dung chiing PCTX04 trong i, xir Iy phé thdi chin nuéi.

Thir nghiém kha ning Gmg dung chung PCTXO04 trong 0, xtr 1y phé thai chin nuéi. Do
nhiét 46 déng 1 theo thoi gian, sau 21 ngay xac dinh mot sé dic diém 1y hoa cta phan 1t dé danh
gia kha nang chuyén hoa chat hitu co trong phé thai chan nuoi.



Biéu d6 1. Bién dong nhiét do6 trong khéi G phé thai chin nudilon
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Bang 4. Bién d6i thanh phan 1y, hoéa hoc ciia phé thai chin nudi lon dwoe xir Iy bang chiing

PTCXO4 .
Cong thirc Dinh tinh sy bién doi 1y hoc Ham luong
Thanh phan co Mau sic Mui OC tong 50 (%)
gidi
Trude xir Iy Bét, khong xdp Vang Hoi 455
Sau xu ly Toi xp Nau sam Khéng con mui 25,7

Bang 5. Quan thé vi sinh vat gy bénh trong phé thai chin nudi lon dwoc

xir Iy bang chiing PTCX04 .

Cong thirc Dinh tinh su bién ddi 1y hoc Trang giun (tring/gr)
Coliform (CFU/g) Salmonella (CFU/g)
.. Sau 21 .. Sau 21 .. R
0 gio ngdy 0 gio ngdy 0 gio | Sau 21 ngay
Déi ching 52x10° | 22x10° | 6,3x10° | 1,6x10° | 15 10
Thi nghiém 5,2 x10° - 6,3 x10° - 15 0

(-): khéng phdt hién & nong dé pha lodng 10™

B6 sung ching PTCX04 trong déng 0 d dem lai hiéu qua rd rét trong xir Iy phé thai chan
nudi lon. Chi s6 OC ctia phé thai chan nuéi lon tir 45,5% giam xudng con 25,7%. Trong qua
trinh chuyén hoa cac hop chat hydratcacbon, nhiét d ting cao khong nhitng lam rat ngén thoi
gian U, ting hiéu qua chuyén hod co chét, tao san pham sau xtr 1y toi xdp, chuyén sang mau nau
sam, khong con mui héi ma con gitip loai bo cac yéu t6 sinh hoc gy hai.



3.4. Pinh danh chiing xq khudn nghién ciru
* Gidi trinh tw gen ching xa khudn PTCX04.

GAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAG
GTAATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCA
CAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTT
GTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGC
CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGA
ATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCCCGG
GGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGAT
CGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCG
AAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCA
ACATTCCACGTTGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGAGTAC
GGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGC
ATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGG
AAAACCCTGGAGACAGGGTCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTC
GTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCC
CGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGGGTCA
ACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGC
ACACGTGCTACAATGGCCGGTACAATGAGCTGCGATACCGCGAGGTGGAGCGAATC
TCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGG
AGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTA
CACACCG

CCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCCTT
GTGGGAGG

GAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGC
CGTACCGGA

AGGTGCGGCTGGATCACCTCCTTT



0.01
Streptomyces levis_DQ442517
Streptomyces minutiscleroticus_ EF178696
Streptomyces lavendulocolor  DQ442516
Streptomyces djakartensis_ AB184657
— Streptomyces shandongensis_ AY875718
_| Streptomyces naganishii_ DQ442529
Streptomyces aurantiogriseus_ AY999793
PTCX04
Streptomyces rochei_GQ392058
Streptomyces mutabilis  EU741237
Streptomyces fungicidicus_ AB184529
Streptomyces anandii_AY999803
Streptomyces geysiriensis_ DQ442501
|‘ Streptomyces tuirus_ AF503493
Streptomyces gancidicus_ AY999919
Streptomyces asterosporus_ AY999902
Streptomyces virens_DQ442554
Kitasatosporia setalba_U93332

Vi tri phin loai ciia chiing PTCXO04 va céc lodi ¢é quan hé ho hang gin dwa vao
trinh tw ADNr 16S vung V1-V3 (vi tri 968-1401 cia E. coli)

* Xdc dinh tén: Trinh ty gen rARN 16S cta chung PTCX04 tuong dong 99,7% (1297-
1296/1300 bp) v6i doan 16S cua xa khuan Streptomyces aurantiogriseus, Streptomyces levis,
Streptomyces djakartensis, Streptomyces rochei, Streptomyces mutabilis, Streptomyces
fungicidicus, Streptomyces anandii, Streptomyces geysiriensis, Streptomyces tuirus,
Streptomyces gancidicus.

Dua vao két qua xac dinh trinh ty gen va dac diém sinh hoa cua xa khuan nghién cuu,
chung PTCX04 c6 dic diém trung voi chiing xa khuan c6 tén 1a Streptomyces rochei.

3.5. Xac dinh mirc d§ an toan sinh hoc:

Theo Huéng din sd 90/679/EWG cuia Cong dong chau Au vé an toan sinh hoc, nhom tac
nhan sinh hoc dugc phéan lam 4 cép dd an toan, trong do chi cac VSV & cép do 1 va 2 dugc tng
dung trong san xuét & diéu kién binh thuong. Mirc an toan sinh hoc 1-4 13 cac mirc an toan sinh
hoc chung, chu yéu cho céc tac nhén sinh hoc nhu: vi khuan, virut, ndm, ky sinh trung (ké ca co
va khong co bién doi gien).

Két qua d6i chiéu v6i danh muc cho thdy chung xa khuan phan giai xenluloza
Streptomyces rochei duoc xép vao nhém VSV ¢6 do an toan sinh hoc mirc 2, ¢ thé tng dung
rong rai trong san xuat ché pham vi sinh vét xtr 1y nhanh phé thai chin nuoi.



4. Két luan.

- Pé tai da tuyén chon dugc ching xa khuén c6 hoat tinh phan giai xenluloza cao, cac dac
diém sinh hoc thich hop cho sir dung san xuat ché pham VSV, budc dau tng dung cho thiy
chung vi sinh vat nay c6 hiéu qua trong xir 1y phé thai dang ran trong chin nudi ga, lon.

- Két qua phan loai x4c dinh chung xa khuén tuyén chon thudc loai Streptomyces rochei,
duoc Xép vao nhom vi sinh vat c6 d6 an toan sinh hoc mirc 2, c6 thé ung dung rong rai trong san
xuét ché phdm vi sinh vat xtr Iy nhanh phé thai chin nudi.
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