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Linh vuc ki thuat dwoce dé cap

Giai phép hitu ich d& cdp dén ché phim vi sinh dé xir Iy rac thai hitu co thanh
phan bén vi sinh hitu co, trong d6 ché phdm nay chra céc chung vi khuan Bacillus
subtilis CNSH1001, Bacillus megaterium CNSH1002, Bacillus licheniformis
CNSH1003, Bacillus amyloliquefaciens CNSH1004 va Trichoderma harzianum
CNSH2001. Giai phap hitu ich con d& cap dén quy trinh xir Iy rac thai hitu co bing

cach str dung ché phdm nay.

Tinh trang k¥ thuat cta gidi phap hiru ich

Theo béo céo ciia Tong cuc Méi trudng, tinh trang rac thai sinh hoat & cac do
thi ngdy cang 16n, sb luong rac thai niy tai cdc d6 thi nim 2019 & muc 35.624
tdn/ngay, & nong thon 1a khoang 28.394 tin/ngay. Tong khéi lugng rac thai sinh hoat
phat sinh trén toan quéc nam 2019 da ting 46% so véi nam 2010. Ty 1é thu gom rac
thai sinh hoat & Viét Nam trung binh ndm 2019 tai khu vuc d6 thi dat 92% va khu vuc
ndng thon dat 66%. Ca nudc c6 1.322 co s& xur 1y rac thai sinh hoat, gém: 381 1o dét,
37 day chuyén ché bién phan hitu co, 904 bai chén l4p. Chén l4p van 1a hinh thie xi
ly chinh (71% khéi lwong thu gom) nhung chi ¢6 khoang 20% bai chén I4p 14 hop vé
sinh. Tai Ha Noi, hién mdi ngay thai ra khoang 6.500 tin rac mdi ngay, 89% rac thai
thi d6 duge dem chon l4p, riéng bai rac Lam Son tiép nhan 5000 tan rac mdi ngay
(Vnexpress). Viéc rac thai sinh hoat ngdp ngua trong cdc do thi, ngay ca céc ving
néng thon tinh trang rac thai sinh hoat khong duoc phan loai, xir 1y triét @& din dén
tinh trang khong da dAt chon 14p hoic chon 14p khong hop vé sinh din dén tinh trang 6
nhim méi truong ning né tai cic khu dén cu sinh séng. Nghiém trong hon 14 tai cac
ho dan sinh séng gan khu chon 1ap, xi Iy rac thai. Luong réc thai dugc thu gom tap két
nhung chua duoc xir 1y, chén 14p bde mui xt ué, 6 nhidm khong khi va 6 nhidm ngudn

nu6e ngdm quanh khu xir Iy duge danh gi 13 trdm trong.
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Trong réac thai sinh hoat, phén hitu co 13 phan b di cta thyc phim sau khi 14y
di phan ché bién dugc thirc dn cho con ngudi; phin thyc phdm thira hodc hu hong
khong thé st dung cho con ngudi; cac loai hoa, 14 cdy, c6 khong dugc con ngudi st
dung. Nhimg phan nay 1a phan d& phan huy va c6 thé dua vao tai ché, st dung cho
viéc chiam bon hodc 1am thirc &n cho dong vét.

Tuy nhién, hién nay viéc thu gom réac thai sinh hoat dang dugc gom chung, bao
gdm phin hitu co va phin khong hitu co, phan hitu co d& phan huy thi dé dang bi vi
sinh vat ngoai moi trudng tdn cong, phan hiy khong kiém soat, tao cac khi thai doc hai
ra moi truomg (H,S, CH;, SH, (CHj3),S, axetat, hypoxanthin, cac este, axeton, aldehyt,
NH;, cadaverin, putraxin, histamin, v.v.). Néu viéc phén loai va xir 1y rac thai hitu co
¢6 kiém soét trong sinh hoat dugc tién hanh tai dAu ngudn thi c6 thé chuyén dbi cac
rac thai hitu co trong sinh hoat nay thanh phan vi sinh hitu co ma khong gay 6 nhiém,
khong gy tac hai cho ngudi va dong vat.

Bacillus 1a ching vi khuin gam duong, hinh que, kich thuée tir 0,5 pm dén 20
um, c6 thé sinh bao t, hiéu khi hogc ky khi ty tién. Bacillus c6 nhiéu loai c6 loi, vi
du nhv Bacillus amyloliquefaciens, Bacillus licheniformis hay Bacillus subtilis. Day la
nhitng loai vi khudn c6 ich, khong gy hai cho ngudi va ddng, thuc vat, ngoai ra chung
con c6 mot sb dac tinh sinh hoc quy nhu kha ning sinh enzym ngoai bao: amylaza, .
xenlulaza, proteaza, xylanaza, v.v. Chung dugc st dung nhidu trong cac san phim moi
trrong nho cac dac diém sau:

1. Thich nghi tét véi nhidu didu kién moi truong. Ching c6 thé séng va phit trién
& ca moi truong hiéu khi, ky khi va tiy nghi. Nho vy ma chung vi khudn nay rat duoc
wa chudng trong cac hé théng xtr Iy nude thai sinh hoc.

2. C6 kha nang tiét ra enzym proteaza, lexitinaza, xenlulaza nén gop phan phan
hiy nhanh céc chét hitu co. Trong ddng G sinh hoc, chiing canh tranh ngudn dinh
dudng va oxy hoa tan vdi cac vi sinh vat gy théi. Do d6, Bacillus thuong dugce dung
@8 phan huy chat hiru co, 1 phan va khir mii hoi.

3. Tham gia vao qu trinh amoni héa, phan Ung nitrit va nitrat: Bacillus st dung
cac hop chit chira nito nhu axit amin, pepton, polypeptit. Trong didu kién ky khi,
Bacillus thuc hién qué trinh khit nitrit (NO), khtr nitrat (NO,) tach oxy dé oxy hoa cac
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chét hitu co. Nito trong qué trinh ndy s& thoat ra khoi nuéec, tir d6 lam gidm ham luong
BOD cutia nudce thai.

4. Ngoai ra Bacillus con ¢6 kha nang lam gidm luong khi H,S va doc t sinh ra.
Trong diéu kién tu nhién, méi truong ky khi lam oxy hoa cac chit hitu co din dén qua
trinh phan hiy chdm va khong hoan toan. Lic nay tich luy nhiéu axit hiru co, ruou,
H,S. Céc din suit cta no6 c6 tinh ddc nhu diamin, indon, tomain, scaton. Tuy nhién,
vdi kha ning thich nghi va sinh trudng tdt trong moi truong ky khi Bacillus
subtilis vAn tiét ra cac enzym dic hiu. Ching giup cho qua trinh phan giai cac chit
dién ra nhanh hon. Tir d6 1am giam b6t lugng khi H,S va cac doc td tich tu.

5. Tao sinh khbi duéi dang biofloc va loi khuén: Khi quén thé Bacillus phét trién
manh mé, ching tiét chit két dinh gelatin d& gin két v6i nhau va ghn két véi gia thé
trong moi truong. D6 12 mot dic tinh cta vi sinh vat dé hinh thanh sinh khdi. Pong
thoi d& d& dang str dung lugng hitu co hoa tan c6 trong moi trudng, ching sir dung
gelatin. Gelatin gitip ching bam dinh céc phén tir hitu co hoa tan lai v6i nhau hinh
thanh mang thic &n. Sinh khdi Bacillus va mang bam hiru co 1a ngudn thirc in tu
nhién cho vt nudi tdm c4 va dong vat phu du. Lam da dang hé sinh thai ao nuo6i, bn
dinh mau nudce va chit lugng nude nudi trdng.

Bacillus  subtilis: Bacillus subtilis khéi diu duge dit tén 1a  Vibrio
subtilis by Christian ~ Gottfried Ehrenberg (1835), sau do dugc  Vibrio
subtilis by Christian Gottfried Ehrenberg dat tén lai la Bacillus subtilis (1872). Ching
con duogce goi la truc khuan co khd hogc truc khuén co, 12 mot vi khuin gram duong, cé
kha nang catalase hoa, dugc tim thdy trong dét va dudng tiéu hoa cta dong vét nhai lai
va con ngudi. B. subtilis c6 hinh que, c6 thé hinh thanh bao tir trong diéu kién moi
truong khéc nghiét. Loai vi khudn nay séng hiéu khi, tuy nhién ciing c6 bang chimg
cho rang ching c6 kha ning sdng ki khi khong bét budc, day 1a loai vi khudn c6 kha
ning sinh enzym ngoai bao 16n, ching dugc sir dung rong rdi trong cac nha may, xi
nghiép (Errington va Aart 2020). Khong nhiing thé, chung con dugc st dung nhu 1a
mdt mod hinh dé nghién ciru sy sao chép nhiém sic thé vi khun va phan biét té bao.
Trong cong nghiép xit 1y réc thai, B. subtilis c6 kha ning lién két bé mit nén duoc st
dung rong rai, dic biét trong xi 1y phéng xa an toan. Khong nhitng thé, B. subtilis c6

kha ning sinh enzym ngoai bao nhu amylaza, CMCaza, proteaza cao, ddng thoi kha
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1én men tao sinh khéi 16n (20-25 g/l) nén chiing dugc sit dung dé san xuét cac loai
enzym nay & quy mo cdng nghiép (van Dijl va Hecker 2013). Chiing dugc sir dung dé
bd sung vao dat tréng 1am ting ning sudt, chit luong cay (Sharaf-Eldin va cs August
2008). Ngoai ra B.subtilis con dugc st dung trong kiém soat sinh hoc (Ngugi va cs
2005). B. subtilis d3 dugc Trung tim Thu y FDA Hoa Ky, Cuc Thirc an Chén nudi va
Strc khoe Thue phidm Canada, va Co quan An toan Thuc phdm Chau Au cong nhén 1a
vi khudn c6 ich, khong giy hai cho dong vat, chung dugc dung trong thirc &n chin
nudi, gitp dong vat d& khang lai mot s6 loai bénh va gitp vét nudi ting can tot hon. B.
subtilis dugc Cuc Quan 1y Thuc phim va Dugc phim Hoa Ky (FDA) da cong nhan 13
an toan ("FDA partial list of microorganisms". Food and Drug Administration. 2002)

Bacillus megaterium: B. megaterium 1a mt bao tir gram duong, hinh que, ¢6
kha ning hinh thanh bao tr trong moi trudng sdng khac nhau, kich thuéc 4 x 1,5 pm.
Day 1a mét trong nhitng loai vi khuén 16n nhit dugc biét dén (Bunk va cs 2010). Vao
nhitng nim 1960, truéc khi st dung B. subtilis, B. megaterium dugc st dung lam sinh
vAt mo hinh d& nghién ctru chuyén sau vé hoa sinh, bao tir va vi khudn (Bunk va cs
2010). Pay 1a ching vi khudn c6 dai nhiét do rong, tir 3-45°C, nhiét do thich hop 1a
30°C, mot sb chung c6 kha ning chiu nhiét 1én t6i 65°C. Hon nita, ching dugc ding
trong kiém soat sinh hoc; chuyén héa nito. Chung con duge st dung dé san xuét
penixilin amidaza- dugc st dung dé 1am penixilin téng hop va mot sb enzym, nhu
amylaza duoc st dung trong nganh cong nghiép nuéng banh va glucoza
dehydrogenaza dugc st dung trong xét nghiém glucoza méau. N6 cling dugc dung dé
san xudt cac enzym dé swa dbi corticosteroit, cling nhu mot s6 axit amin
dehydrogenaza. Hon nita, n6 dugc st dung dé san xuét pyruvat, vitamin B12 va cic
phan tir c6 d4c tinh diét nAm va khang virut (Vary va cs 2007). Mot s6 hop chat hoat
tinh sinh hoc nay 1a lipopeptit, thudc ho surfactin, iturin va fengyxin lipopeptit, cling
duoc B. megaterium sinh ra (Pueyo va cs 2009). Khong nhitng thé B. megaterium con
dugc dung dé san xuét axit poly-y-glutamic, ham lugng L-glutamat dugc ting 1én rét
nhidu trong méi trudong nudce mudi (2-10% NaCl) (Shimizu, Nakamura & Ashiuchi,
2007).

Bacillus licheniformis 13 vi khudn Gram dwong, tim thdy nhiéu trong dét, ua

nhiét, nhiét 49 t6i wu thuong 12 50°C, vi vy ching c6 thé sdng, tham chi 1a phét trién
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tbt & nhiét d6 cao. Kha ning sinh enzym cua chiing dat hiéu qua khi nuéi & nhiét do
37°C. Trong diéu kién khic nghiét chung c6 thé sinh bao tir dé song s6t va khi gip
didu kién thich hgp bao tir s& nay mam trd lai. Ching nay c6 kha ning bai tiét proteaza
serin kiém cao, diéu nay di 1am cho B. licheniformis tré thanh mot trong nhiing vi
khuin quan trong nhit trong san xuét enzym cong nghiép (Schallmey, Singh, Ward
2004). bac biét, B. licheniformis con c6 kha ning tiét ra Subtilisin Carlsberg- chiing
dugc st dung nhu mot proteaza tdy rira, dugc ban dudi tén Alcalase bdi cong ty
Novozymes. Amylaza cling 1a mot trong nhiing loai enzym ma B. licheniformis ¢6 thé
téng hop cong nghiép (Muras, Andrea; Romero, Manuel; Mayer, Celia; Otero, Ana
2021). Ngoai ra chiing con ¢6 kha ning phan hiy 16ng vii - chira mot luong 16n protein
khong tiéu héa duge cho cidc muc dich nong nghiép (Burtt, 2010) hay phan hiy keratin
(Whitaker, Cristol, Forsyth, 2005). B. licheniformis cling cho thiy c6 thé st dung duoc
trong x1 1y sinh hoc, khoang héa sinh hoc va nhién liéu sinh hoc. Ching cling duoc sir
dung nhu mot ché pham sinh hoc trong thirc dn chin nudi, c¢6 tdc dung ngin ngira bénh
tat va thuc ddy ting truéng. Tham chi ching con duge sit dung lam loi khuin cho
nguoi (Muras, Andrea; Romero, Manuel; Mayer, Celia; Otero, Ana 2021).

Bacillus amyloliquefaciens: Bacillus amyloliquefaciens dugc mot nha khoa
hoc Nhat Ban tén 1a Fukumoto phat hién trong dit vao nim 1943 béi, 6ng da dit tén
cho vi khudn nay vi noé tao ra (faciens) mdt amylaza long (héa long) (amylo)
(Fukumoto 1943). Alpha amylaza tr B. amyloliquefaciens thudong dugc st dung trong
qua trinh thuy phéan tinh bot. N6 ciing 1a mot ngudn subtilisin, xfc tic su phan hiy
protein theo cach twong ty nhu trypsin. Khong nhiing thé B. amyloliquefaciens con
duogc coi la mot vi khuan kiém soat sinh hoc khu tri ving 1é, va duoc st dung dé
chéng lai mot s6 mim bénh trén ré& cay trdng trong ndng nghiép, nudi trdng thay san
va thuy canh. B. amyloliquefaciens mang lai loi ich cho cay trdng trong ca tmg dung
dAt va thuy canh. N6 c6 tac dung chdng lai mam bénh do vi khuin (Wu, Wu, Chen,
Lin, Borriss, Gao 2014) va ndm, dong thoi ¢6 thé ngan ngira su 1y nhiém bang viéc
loai trir canh tranh hodc canh tranh véi mam bénh khong mong mubn (Tan, Gu, Yang,
Dong, Mei, Shen, Xu 2015). Chung c6 hiéu qua chéng lai mot s& mam bénh ré& 1am
anh huong dén nang sut nong nghiép trong d4t va thay canh, ching han nhu Ralstonia

solanacearum trong ca chua, (Tan, Gu, Yang, Dong, Mei, Shen, Xu 2015; Huang va cs
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2014; Tan va cs 2015; Rhizoctonia solani trong rau diép (Grube va cs 2015), Pythium
trong ca chua (Zouari va cs 2016), Alternaria tenuissima trong cdy thuong xuan
(Soares va cs 2015) va Fusarium trong chudi va dua chudt (Liu va cs 2014, Shen va cs
2015). N6 ciing giﬁp cai thién kha ning chdng chiu cia ré chéng lai tng suét, cho
phép cac cay trdng nhu ngd chiu dugc ndng d6 mubi cao trong cic tng dung thuy
canh, déng thoi cling 1am giam ndng d6 mudi trong md thyc vat (Chen va cs 2016).

Trichoderma harzianum: La ching vi nAm thudc nhém nim t4i Ascomycetes,
phan b rong rdi trén toan thé gigi. Chung c6 vai trd 16n trong kiém so4t sinh hoc va
kha nang san xuit xenlulaza (Chaudhary va Tauro, 1982), ching c6 thé phan huy hoan
toan co chit xenlulaza thanh glucoza don phan (Ahmed va cong su, 2009). Enzym
xenlulaza ctia Trichoderma c6 thé ding dé chuyén dbi chét thai d8 san xuét duong, xi-
rd, rugu va protein trong thuc phidm va thirc in chin nudi & quy md 16n da duoc
nghién ctru (Rye va Mandels, 1980, El-Katatny va cong sy, 2003, 2004).

Céc phuong phap U sinh hoc trong xtt 1y rac thai sinh hoat: C6 2 phuong phap
1 sinh hoc trong xtt 1y rac thai sinh hoat: 1. Phuong phap u ki khi va phuong phép u
hiéu khi. Ca 2 phwong phap nay déu sir dung cac chung vi sinh vét ¢6 1oi, c6 kha ning
sinh enzym phan huy thanh phan cic hgp chét hiru co trong rac thai sinh hoat, nhu:
xenlulaza, tinh bdt, protein, v.v. Chéng han: Bacillus, Fravobacterium, Pseudomonas,
Ruminococcus flavefeciens, R. albus, R. parvum, Bacteroides succinpgenes,
Aspergillus, Penicillium, Trichoderma, Fusarium, v.v.. Trong sd cac ching néu trén
thi Bacillus va Trichoderma 1a hai chung dugc phan lap v6i tAn suét cao nhit trong
dbng & do hoat tinh cao va dé thich nghi & cac diéu kién ddng 1 cta cc ching vi sinh
vat nay.

Trong dbng 0 ki khi, qua trinh phan giai cdc hop chét hitu co (tinh bot,
xenlulaza, lipit va protein) xay ra ma khong c6 mat clia oxy, san phim cubi ciing 14 khi
CH,, CO,, NH;, mot luong nho cac loai khi khéc, axit hitu co va sinh khéi vi sinh vét.
Thoi gian dé ddng 1 ki khi hoan thién kéo dai tir 30-45 ngay (Nguyén Thi Thu Ha, tap
chi moi trrong thang 1 nam 2020).

Trong déng 1 hiéu khi, chét tao thanh cubi cung la sinh khdi vi sinh vat, CO,
va nudc. Tuy nhién trong thuc té qua. Trinh hiéu khi rac sinh hoat thudng xay ra

khong hoan toan nén san pham tao ra ciia chung cfing la cdc sdn pham chat hitu co
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trung gian: Cac axit amin, duong, chit mun, chét khoang, v.v.. Hién nay trén thé gidi
¢6 cac cong nghé u trén theo trang thai dbng 1, theo phuong phap thong khi khéi u,
theo dic diém hé théng 1, v.v. Tuy nhién md hinh u theo hé théng mé phd bién nhét 13
cac phuong phap u lubng tinh hodc dong cé két hop thong khi cudng buc hodc dao
tron theo chu ky. Hiéu qua cta hé théng 1 nay chiu anh hudng cua thoi tiét va thoi
gian kéo dai, thuong mét 30-45 ngay. Cac bién phap dbng 0 nay thuong 4p dung cho
quy mo ndng trudng, trang tai c6 dién tich mt bang 16n va xa khu dan cur va do thi.

Riac thai hitu co trong sinh hoat hang ngay clia nguoi dan trong khu @6 thi,
trong cac nha may, xi nghiép, v.v., dugc thu gom va vén chuyén dén cac bai rac xa
thanh phd. Tuy nhién, viéc thu gom nay cling khong duoc trién khai ngay lap tuc.
Thuong 12 sau 1 ngay ngudi dan méi bo rac thai ra hd rac tap trung noi sinh sbng, khi
xe thu gom rac dén thi rac da @& dén ngay tha 2, thir 3- gdy 0 nhiém moi trudng bai su
phan huy tuy tién cac chét hitu co trong rac, tao cac khi thai doc hai ra moi truong
(H,S, CH;, SH, (CHj3),S, axetat, hypoxanthin, cac este, axeton, aldehyt, NHj,
cadaverin, putraxin, histamin, v.v.).

Viéc nghién citu, sang tao ra mot quy trinh x 1y rdc thai sinh hoat cong huong
cac yéu td sinh hoc, hod hoc va vat Iy dé tao thanh phan bon hitu co trong vong 24 dén
48 gid 1a viéc 1am vo cing ¥ nghia cho doi séng con ngudi ¢ cac khu do thi, cdc nha
may, xi nghiép, nha hang, khach san. Quy trinh ndy sé& gitp nguoi dan xu ly, chuyén
hoa ngay 1ap tirc rac thai sinh hoat thanh phan bén vi sinh, tao hiéu qua kinh té cling
nhu giam thidu 6 nhidm méi truong sdng, ning cao chét luong cudc séng cho ngudi

dan.

Ban chit k§ thuit clia giai phap hiru ich

Muc dich cia giai phap hitu ich d& xuét ché phim vi sinh € xi 1y rc thai hiru
co thanh phan bon vi sinh hitu co, trong do ché phdm nay chtra cac chung vi sinh vét
sau: Bacillus subtilis CNSH1001, Bacillus megaterium CNSH1002, Bacillus
licheniformis CNSH1003, Bacillus amyloliquefaciens CNSHI1004 va Trichoderma
harzianum CNSH2001.

Muc dich khéc cta giai phap hitu ich Ia d& cap dén quy trinh x Iy réc thai hiru

co bang cach st dung ché phdm néu trén. Quy trinh xir Iy rac thai hitu co theo giai
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phap hitu ich c6 sir dung két hop gitta ché phim vi sinh cta giai phap hiru ich, cac yéu
td hoa sinh, vat 1y va cong nghé vao qua trinh chuyén hod chét thai sinh hoat hitu co

thanh phéan bén vi sinh hitu co trong khoang thoi gian 24 dén 48 gio.

Mo ta vin tit cac hinh vé

Hinh 1. Hinh anh cta khuln lac (a), t¢ bao (b) ching vi khudn Bacillus subtilis
CNSH1001 trén méi truong NA va hoat tinh phan huy CMC (c) cua ching khi thu
nghiém trén moi truong chira CMC 1% va thudc nhan biét 12 thuéc nhudm red congo
1%.

Hinh 2. Hinh anh ctia khuén lac (a), t€ bao (b) ching vi khuén Bacillus megaterium
CNSH1002 trén mdi trudng NA va hoat tinh phan huy photphat (c) ctia ching khi thir
nghiém trén mdi truong NBRIP (g/L): glucoza 10; Ca3(POy), 5; MgCl, 5; MgS0O,.7
H,0 0,25; KC10,2; (NHy),SOy4, 0,1; H,O.

Hinh 3. Hinh anh ciia khuin lac (a), t& bao (b) chung vi khuan Bacillus licheniformis
CNSH 1003 trén méi trudng NA va hoat tinh phén huy cazein (c) cla ching khi th
nghiém trén moi truong chira cazein 1%.

Hinh 4. Hinh anh ctia khuin lac (a), té bao (b) chung vi khudn Bacillus
amyloliquefaciens CNSH1004 trén moi truong NA va hoat tinh phan huy tinh bot (¢)
ciia chiing khi thit nghiém trén méi truong chira tinh bdt 1%, thude nhan biét 1a thubc
thir Lugol.

Hinh 5. Hinh anh cua khudn lac (a) va bao tir (b) cia ching ndm Trichoderma
hazianum va kha ning phan huy CMC, tinh bot, cazein clia ching khi nubi cly trén
moi trudng chira CMC, tinh bt va cazein 1% tuong Ung, thudc nhan biét 1a thudc thir
red congo 1%- dbi v6i hoat tinh phan huy CMC, Lugol - ddi v6i hoat tinh phan huy
tinh bot, hoat tinh cazein nhan biét bing quan sat vong trong xung quanh khuén lac.

Mo ta chi tiét giai phap hitu ich
Muc dich cia giai phap hitu ich d& xuét ché pham vi sinh dé xur 1y rac thai hiru
co thanh phan bén vi sinh hitu co, trong d6 ché phdm ndy chira cac chung vi sinh vt

sau: Bacillus subtilis CNSH1001, Bacillus megaterium CNSH1002, Bacillus
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licheniformis CNSH1003, Bacillus  amyloliquefaciens CNSH1004 va nim
Trichoderma harzianum CNSH2001.

Theo khia canh khac, ché phdm theo giai phap hiru ich chira Bacillus subtilis
CNSH1001 véi luong khoang 15-25% khéi lugng, Bacillus megaterium CNSH1002
véi lugng khoang 15-25% khdi lwong, Bacillus licheniformis CNSH1003 v6i luong
khoang 15-25% khéi lugng, Bacillus amyloliquefaciens CNSH1004 v6i lugng khoang
15-25% khdi lugng va ndm Trichoderma harzianum CNSH2001 v6i lugng khoang 15-
25% khéi luong.

Ché phim theo giai phéap hiru ich dugc tao ra bang phuong phap sau:
Budc 1: Phan 1ap, phéan loai va tuyén chon céc ching vi sinh vét c¢6 kha ndng phén huy
xenlulaza, protein, tinh bdt, photphat chuén bi cho qua trinh chuyén hoa réac thai hitu
co thanh phén vi sinh hitu co.
- Phén 14p:

LAy céc mAu rac thai da bi phan huy thanh phan tir bai rac Nam Son - S6¢ Son - Ha
Nodi va phan 14p cac ching vi khuén tir cdc mAu rac ndy.

Phén 14p cac ching vi khuin bing phuong phap pha lodng trén moi truong thach
giau dinh dudng (nutrient agar-NA) bao gdm: pepton-6, cao thit lon-1, cao thit bo-1,
NaCl-5, CMC-1 thach 14 (g/1)- dbi véi vi khuan va trén moi truong thach khoai tay
(PDA) dbi véi ndm (khoai tiy got vo, thai miéng, ninh 20 phut, gan nudc trong, b
sung 20 g dwdng, 5g pepton, cloramphenicol 0,04g, CMC-1g va nudc toi 1 lit), khir
tring & 120°C trong 15 phit. Lya chon cc ching c6 vong phan huy CMC bang cach
stt dung thubc nhudm red congo 1%.

Nudi cdy cac ching vi khuén nay trén moéi truong dinh dudng, bao gbm (g/L):
pepton-6, cao thit lgn-1, cao thit bo-1, NaCl-5, bd sung Azo-CMC-1%- hgp chét nay
gdm xenlulaza gén v6i vong thom, sau 48 gid nudi cdy & nhiét d6 30°C, quan sat su
tao thanh vong trong xung quanh khuén lac. Ching nao hinh thanh vong trong xung
quanh khuin lac 13 ching c6 kha niang phan huy CMC, vira c6 kha nang phan huy cac
chét ¢6 cu tao vong thom.

Cac ching vi khudn dugc nudi trén modi trudng NBRIP (g/L): Glucoza 10;
Cas(POy), 5; MgCl, 5; MgS0,.7 H,0 0,25; KC1 0,2; (NH4),S04 0,1; H,O, & nhiét do
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30°C, sau 24 gid quan sat sy hinh thanh vong trong xung quanh khuén lac. Chung nao
¢6 kha ning tao vong trong thi ching d6 c6 kha nang phan huy photphat.

Thu dich enzym cia vi khudn: Nhan nu6i vi khudn trén méi trudong dinh dudng
(g/L): pepton-6, cao thit lgn-1, cao thit bo-1, NaCl-5. Thu dich nudi céy sau 24-48 gio
nudi & nhiét @6 30°C; ly tam 10.000 vong/phut, loai b6 sinh khéi.

Thir hoat tinh amylaza phan huy tinh bot: Chuén bi mdi trudng (chira tinh bot 1% +
15% thach aga), dem khi tring & 120°C, 1 atm, trong 20 phut, d8 ngudi, dén 35-40°C,
8 ra dia Petri v0 tring. Dé ngudi dia, ding 6ng hiit vo tring duc giéng thach. Lay 200
pl dich enzym tho da chuén bi & trén, nho vao giéng thach. Sau 24 gio, nhd dung dich
lugol, loai bé dung dich Lugol sau 1 phit nhudm. Quan sat sw hinh thanh vong trong,
néu xung quanh giéng c6 vong trong 1a ching c6 hoat tinh.

Thir hoat tinh proteaza phan huy protein: Chuén bi méi trudng chira (cazein 1% +
15% thach aga), dem khi tring & 120°C, 1 atm, trong 20 phit, d€ ngudi, dén 35-40°C,
8 ra dia Petri vo tring. Dé ngudi dia, dung 6ng hit vo trung duc giéng thach. LAy 200
pl dich enzym tho da chuén bi & trén, nhd vao giéng thach. Sau 24 gio, quan sat néu c6
vong trong xut hién quanh giéng thi ching thir nghiém c6 hoat tinh phan huy protein.
Trong trudng hop khong quan sat dugc hodc quan sat vong trong xung quanh giéng
khong 6 co thé dung thudc nhudém xanh biéc comazi blu 0,01%, db tran mit thach, dé
qua dém, loai bo dich nhudm, rira mat thach bang nudc cAt nhidu 14n dén khi quan sat
dugc vong trong quanh giéng. Giéng c6 xuat hién vong trong la chung c6 hoat tinh

phéan huy proteaza.

- Phan loai céac chiing vi sinh vét:

Téch chiét ADN: St dung quy trinh tich chiét ADN cta Sakiyama va cdng sy
cai tién: Nubi vi khudn/ xa khudn/ ndm men trén moi truong LB/MPA, YSS dé thu
sinh khoi, cho 1 ml dung dich vi sinh vét vao bng Eppendorf 1,5 ml, ly tdm & tbc do
13.000 vong/phut trong 5 phut, thu phin cin, hoa tan phin cin nay véi 250 pl dung
dich TE (10 mMTris + 1 mM EDTA, pH= 8), thém 50 pl dung dich SDS 10% va 10 pl
Proteinase K (10 mg/1), u & 65°C trong 20 phut, mdi 5 phic dao ngugc 6ng Eppendorf
mét in dé tron ddu dung dich, thém 200 pl CTAB 10%/ NaCl 0,7M, tron déu, 0 &
65°C trong 20 phut, thém 300 pl cloroform: rugu isoamylic (ty 1€ dung dich 1a 24 : 1),
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tron déu va ly tim & 12.000 vong/phut trong 10 phut, dung pipet chuyén cén than phan
dich trong phia trén vao 6ng Eppendorf méi va thém 1 ml isopropanol, lic déu, gitt & -
20°C trong it nhat 30 phit, ly tim & toc do 13.000 vong/phut trong 10 phut, gitt lai
phan két tia, thém 1 ml etanol 70% vao, ly tim & tdc dd 12.000 vong/phit trong 5
phut, gitt phin két tia (lam 2 14n) mdi 1an d6 bo etanol, @2 kho tu nhién, hoa tan phin

két tiia trong 30 pl nudce cat 2 1an da khir tring, trir ¢ -20°C.

Péi v6i cac ching vi khuan:

Vung gen 16S rADN dugc khuyéch bing cip moi téng 27F va 1495R c6 trinh tu
27F: 5> GAG AGT TTG ATC CTG GCT CAG 3’ (SEQ ID NO.6); 1495R: 5°CTA
CGG CTA CCT TGT TAC GA 3’ (SEQ ID NO.7) (Weisberg et al., 1991). Thanh
phin 01 phan tng PCR bao gbm: ADN tdng sb khoang 30 ng, 5 pl dung dich dém 1X
(Tris 10 mM, KC1 50 mM, pH = 9,0, 0,1% (thé tich) Triton X-100), 2 mM MgClI2, 20
ng cho mdi dNTP, 0,2 uM doan mdi xudi 27F, 0,2 uM doe_m mdi nguge 1495R, 0,5
don vi Taq ADN polymeraza. Chu ky nhiét ctia phan tng PCR nhu sau: 95°C trong 3
phtit, sau d6 13p lai 35 chu ky véi cac buée nhu sau: Bién tinh & 95°C trong 1 phut, gin
mdi & 54°C trong 1 phut, tong hgp ADN & 72°C trong 2 phut. Cudi cing phan tng
dugc duy tri 72°C trong 10 phut. San phim PCR dugc phén tich trén gel agaroza 1,5%
trong dung dich dém TAE 1X ¢ 100V trong 90 phut va chup bing mday chup hinh gel
Biorad UV 2000. Thang chuan 100 bp (Fermentas).

Déi v6i nam:

Ving gen 28S rADN doan D1D2 dugc khuéch dai c6 trinh tuw dugc néu trong
SEQ ID NO.5 bing cip mdi NL1 va NL4 c6 ftrinh i
(5'GCATATCAATAAGCGGAGGAAAAG-3') (SEQ ID NO.8) va NL4 (5°-
GGTCCGTGTTTCAAGACGG-3") (SEQ ID NO.9) va (O’Donnell, 1993). Thanh
phan 01 phan tng PCR bao gdm: ADN tbng sb khoang 30 ng, 5 pl dung dich dém 1X
(Tris 10 mM, KCI 50 mM, pH =9,0, 0,1% (thé tich) Triton X-100), 2 mM MgCI2, 20
ng cho mai ANTP, 0,2 uM doan mbi xudi ITS1, 0,2 pM doan moi nguge NL4, 0,5 don
vi Taq ADN polymeraza. Chu ky nhiét ctia phan ing PCR nhu sau: 94°C trong 2 phut,
sau d6 1ap lai 35 chu ky véi cac budc nhu sau: Bién tinh & 94°C trong 15 gidy, gin mbi
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& 56°C trong 30 gidy, tong hop ADN & 68°C trong 1:30 gidy. Cubi cing phan tng
dwoc duy tri 68°C trong 10 phut va két thuc phan Gng ¢ 4°C. San phdm PCR dugc
phan tich trén gel agaroza 0,8 % trong dung dich dém TAE 1X ¢ 100V trong 90 phut
va chup bang méy chup hinh gel Biorad UV 2000. Thang chuén 100 bp (Fermentas).
San phém PCR: san phém PCR dugc tinh sach va xac dinh trinh ty trén may doc
trinh tu tu dong (ABI PRISM®3100-Avant Genetic Analyzer, MY). Két qua doc trinh
tu duogc xir ly trén pha?m mém Clustal X ctia Thompson va cong sy, 1997. Céc trinh tu
duoc so sanh véi trinh ty 16S rADN va ITS cua cac loai dd cong bd tir dir lidu cua
DDBJ, EMBL, GenBank. Céy phat sinh dugc xay dung theo Kimura (1980), st dung
phuong phap cua Saitou va Nei (1987); phan tich Bootstrap (Felsenstein, 1985) duoc

thue hién tir 1000 14n 13p lai ngdu nhién.

- Tuyén chon:

Két qua, tir 20 ching vi khuin duoc sang loc & trén, thu duoc:

+ 01 ching vi khuén c6 vira ¢6 kha nang phan huy xenlulaza vira c6 kha nang phéan
huy cac chét c6 vong thom. Hoat tinh nay dugc xac dinh bang cach nudi cac chung
nay trén trén moi trudong chira 0,1% Azo-CMC va azo-xylan (day 1a 02 hop chét
polyme dang xenlulaza va hemixenlulaza c6 gin vong thom). Ching nay dugc phan
tich trinh tu axit ribosom deoxyribonucleic doan 16S ching thudc vé loai Bacillus
subtilis, ki hiéu 1a CNSH1001. Trong qua trinh x{r ly rac thai sinh hoat, Bacillus
subtilis CNSH 10001 céc chét c6 thanh phan 13 xenlulaza, hemixenlulaza (chét thai
sinh hoat ¢6 ngudn gbc thuc vat nhu rau, v hoa qua, gidy, v.v.) va céc hop chét c6
vong thom (nhiing chét du thira cta thube trir sdu, phin bon hod hoc, cac chét kho
phéan huy tir thuc vat v.v.).

+ 01 chang vira ¢6 kha ning phan huy CMC vira ¢6 kha ning phan huy photphat,
ching nay dugc thir nghiém bing cach nudi trén mdi truong NBRIP (g/L): Glucoza
10; Casy(POy), 5; MgCl, 5; MgS0,.7 H,0 0,25; KCI 0,2; (NH4),SO04, 0,1; H,O, quan
s4t su tao thanh vong trong sau 24 gi¢ nudi cdy. Chiing nay sau khi phan tich trinh tu
gen axit ribosom deoxyribonucleic doan 16S cho thiy ching thudc vé loai Bacillus

megaterium, ki hiéu la CNSH1002.
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+ 01 ching vira c6 kha ndng phan huy CMC vira ¢6 kha nang phén huy protein,
ching dugc kiém chtng bang cach nudi trén moi truong NA ¢ bd sung 1% cazein,
thu 0,2ml dich nuoi ciy, nhé vao giéng trén dia thach chua 1% cazein. Sau 24 gio,
quan sat thiy xuét hién vong trong xung quanh khuén lac. Chung nay sau d6 dugc dem
phén loai dya vao phén tich trinh tu gen axit ribosom deoxyribonucleic doan 16S cho
két qua ching thudc va loai Bacillus licheniformis, dugc mang ki hi¢u riéng 12 CNSH
1003.

+ 01 ching vi Kkhun vira c6 kha ning phan huy CMC, vira ¢ kha nang phan huy
tinh bot, dwa vao kha nang tao vong trong cua chung khi nubi cAy trén moi truong NA
bd sung tinh bt 1%, kiém tra hoat tinh amylaza cta ching bang cach nhé Lugol 1%
sau 24 gio nuoi ciy. Phan tich trinh ty gen axit ribosom deoxiribonucliec doan 16S ¢
trinh ty nhu dugc néu trong SEQ ID NO.4, cho théy ching thudc vé loai Bacillus
amyloliquefaciens, ki hiéu riéng 1a CNSH1004.

Bude 2: Nhan nudi tao ché phim vi sinh tir vi khun.

- Bén ching vi khudn dugc lua chon trén day (CNSH 1001, CNSH 1002, CNSH
1003, CNSH 1004 vo6i ty 1€ khéi lugng1a1:1:1: 1) dugc nhan nudi trén moi truong
MRS dich thé, bao gdm céc chat (g/L): MgS04.7H,0- 0,25; MgCl,.6H,0- 5,9; CaCl,-
0,61; KCI- 0,58; NH,C1-0,2; KH,PO,- 0,25; pepton- 5; cao nam men-5; ri duong- 5.
Sau 48 gid nudi chy & nhiét do 37°C, tién hanh thu dich nudi chy. Ddng thoi khir tring
h3n hop cam : trdu voi ty 1& khoi lugng 1a 1 : 1 ¢ nhiét do 121°C trong 15 phit, dé
ngudi. Tron dich nudi chy vi khudn cta ca 4 chung vi khuan trén v6i hdn hop cam +
triu vé6i ty 18 khdi luong 1 : 1 (dich nudi vi khun : (cam + trdu)). U & 48 gio, thu san
phim dem sdy kho & nhiét do 40-50°C dén trong lugng khong d6i, nghién nhé. Pong
bao, hiit chan khong dé noi kho rdo, thoang mét, nhiét do 25°C.

- Ching ndm sgi Trichoderma harzianum CNSH2001 dugc nhan nudi trén moi
truong cam : trdu (ty 18 khéi lugng 14 1 : 1), dao tron sau 3 ngay nudi chy, thu ché
phim sau 7 ngay nudi ciy & nhiét do 30°C, sy kho ché pham & 40°C, nghién nhé, tao
ché phém dang hat min. Péng bao, hut chian khong d8 noi khod rao, thoang mat, nhiét
do 25°C.
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Tron déu ché pham chura bdn ching vi khuén va ché phdm chua nidm néu trén sao
cho ty 1€ khéi lugng cua bbn chiing vi khudn vandmlal:1:1:1:1. Ché pham theo
giai phap hitu ich dugc dong bao, hut chan khong @ noi kho rdo, thoing mat va nhiét
d6 khoang 25°C.

Muc dich khéc cua giai phap hitu ich la dé xuét quy trinh xr 1y rc thai hitu co.
Quy trinh xtt 1y rac thai hitu co theo giai phap hiru ich c6 su dung két hop gitta ché
phdm vi sinh cuia giai phap hitu ich, cac yéu td hoa sinh, vét Iy va cong nghé vao qua
trinh chuyén hoa chét thai sinh hoat hitu co thanh phan bén vi sinh hifu co trong
khoang thoi gian 24 dén 48 gio.

Theo mdt khia canh, quy trinh x{r Iy rac thai hiru co theo giai phap hitu ich bao
gdm céc bude sau:

- thu gom rac thai hitu co trong sinh hoat hang ngay cia cac ho dan, cdc nha
may, xi nghiép, nha hang, khéch san, v.v. dé chuin bi xit 1y trong 1-2 ngay;

- udce lugng khdi lugng réc thai sinh hoat thu gom duoc;

- phéi tron ché phim vi sinh thu dugc theo giai phap hitu ich v6i ché phim hod
hoc chira natri bicacbonat (NaHCO;3-) ¢6 ban sin trén thi truong vai ty 1€ khdi luong 1a
4 : 1, dé thu dugc ché phém sinh-ho4;

- bd sung ché phém sinh-hod nay vao dbng rac thai néu trén voi ty 18 khéi luong

13 1: 10 va tron déu; _

- dua hdn hop rac thai sinh hoat va ché phim sinh-hod d& duoc tron déu vao
thiét bi c6 chirc nang vira nghién réac thai, vira ddo tron rac thai va ché pham, via
kiém soat dugc ddng U ludn & nhiét do 45 dén 50°C trong subt qua trinh 0;

- sau khoang tir 24 dén 48 gid, kiém tra dbng rac G da nghién, néu san pham dat
d6 kho rao, nhd, min ddng déu c6 thé st dung 1am phén boén vi sinh hitu co.

Quy trinh theo giai phap hitu ich dugc thuc hién co su két hop cua cac yéu tb

sinh hoc, yéu td hoa hoc va yéu td vat ly, trong do:

yéu t6 sinh hoc: 12 viéc sit dung ché pham vi sinh ¢6 ich theo giai phép hitu ich chtra
cac chung vi khudn Bacillus subtilis CNSH1001, Bacillus megaterium CNSH1002,
Bacillus licheniformis CNSH1003, Bacillus amyloliquefaciens CNSH1004 va nidm

Trichoderma harzianum CNSH2001. Céc ching sinh vat nay sinh ra enzym amylaza,
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proteaza, CMCaza, lipaza c6 kha ning phén huy nhanh cc hop chét hiru co thanh céc
vét chit dang trung gian nhu cac axit amin, duong, cac polyme mach ngin, H,0 va
CO,, v.v., lam giam thidu cac khi thai giy hai ra mdi trudng nhu khi H,S, CH;, SH,
(CH;),S, axetat, hypoxanthin, cdc este, axeton, aldehyt, NHj, cadaverin, putraxin,
histamin, v.v..
Yéu t6 hoa hoc: Quy trinh xit 1y réc sinh hoat theo giai phép hitu ich c6 st dung yéu td
hod hoc 1a hgp chét natri bicacbonat (NaHCO3-), chét hoa hoc nay dugc su dung trong
thyc pham, duge phim va dugc dung 1am chét tiy rira nha bép, bon cau va khir moi
hoi thing rac, nén khong gy hai cho méi truong.
Yéu t6 vat 1y: ngoai cac yéu t6 sinh hoc va hod hoc, quy trinh x@r 1y rac thai sinh hoat
theo giai phap hitu ich con st dung dén yéu t vat Iy- cung cAp nhiét @ cho dbng rac &
lu6n dat & mirc 45-50°C trong subt thoi gian xir 1y. DPodng thoi rac thai ludn dugc dao
tron, nghién nhoé trong sudt thoi gian 0, gitp qué trinh phan Gng hoa hoc xay ra nhanh
hon. DPdng thoi giap cac vi sinh vt trong dbng 0 phat trién va sinh ra enzym phan huy
réc tot hon.

Tt ca cac yéu t6 sinh hoc, hod hoc va vat ly két hop véi cong nghé nghién, dio
tron déng 1 tao thanh mot quy trinh xtt 1y chét hitu co nhanh, tao thanh san phém phan

vi sinh hitu co chi sau 24 dén 48 gio.
Vi du thue hién giai phap hiru ich

Vidu I:

Trong 100 g ché phdm vi sinh @8 xr 1y rac thai hitu co thanh phén bén vi sinh
hitu co theo giai phap hitu ich chira chung vi khuan Bacillus subtilis CNSH1001 v&i
lwong 20% khéi luong, ching vi khudn Bacillus megaterium CNSH1002 v6i luong
20% khéi luong, chiing vi khudn Bacillus licheniformis CNSH1003 v6i lugng 20%
khéi luong, ching vi khudn Bacillus amyloliquefaciens CNSH1004 v6i luong 20%
khéi luong va ndm Trichoderma harzianum CNSH2001 v6i lugng 20% khéi lugng.

Ché phdm vi sinh theo gii phép hitu ich dugc tao ra bing cach tron déu ché

phdm chira bon ching vi khuén va ché phém chira nam néu trén sao cho ty 1& cla bon
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chung vi khuén va ndm1a1:1:1:1:1.Ché phim theo giai phap hitu ich dugc dong

bao, hut chian khong dé noi kho rao, thodng mat va nhiét do khoang 25°C.

Vidu?2

Quy trinh xtr Iy 10kg rac thai hitu co theo giai phap hitu ich dugc thyc hién nhu
sau:

- 14y 10 kg rac thai hitu co tai nha dn Cong ty Sam Sung;

- phéi tron 0,8 kg ché phim vi sinh thu dugc theo giai phap hitu ich voi 0,2 kg
ché phdm hoa hoc chura natri bicacbonat (NaHCOs3-) c6 ban sin trén thi truong, dé thu
duoc ché phdm sinh-hos;

- bd sung 1 kg ché pham sinh-ho4 nay vao dbng rac thai néu trén (ty 1¢ khéi

lugng 1a 1 : 10) va trén déu;

- dwa hBn hop réc thai sinh hoat va ché pham sinh-ho4 da dugc tron déu vao
thiét bi vira c6 chirc ning vira nghién rac thai, vira dao tron rac thai va ché phém,
vira kidm soat dwoc ddng 1 ludn & nhiét o 45 dén 50°C trong sudt qud trinh i;

- sau khoang tir 24 dén 48 gio, kiém tra dong rac v da nghién, néu san pham dat

d6 kho rao, nhd, min dong déu c6 the sir dung lam phén boén vi sinh hitu co.

Hiéu qua cta giai phap hiru ich
Cu 1 kg ché phém vi sinh dugc tao ra theo quy trinh trén s& xir ly dugc 10kg rac
thai sinh hoat hitu co thanh phan bén vi sinh hitu co trong vong 24-48 gid véi su hd

trg cia hé théng dao tron, nghién va diéu chinh nhiét dd déng 1 luén & murc 45-50°C.
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YEU CAU BAO HO

1. Ché pham vi sinh @8 xir 1y rac thai hitu co thanh phan bén vi sinh hitu co, trong do
ché phdm nay chira ching vi khuan Bacillus subtilis CNSH1001 v6i lugng khoang 15-
25% khéi lwong, Bacillus megaterium CNSH1002 véi lugng khoang 15-25% khéi
lwong, Bacillus licheniformis CNSH1003 v6i luong khoang 15-25% khéi luong,
Bacillus amyloliquefaciens CNSH1004 véi lugng khoang 15-25% khdi luong va nim
Trichoderma harzianum CNSH2001 v6i lugng khoang 15-25% khéi luong.

2. Quy trinh xtt 1y rac thai hitu co thanh phén bén vi sinh hitu co st dung ché phim
nhu duoc néu trong didm 1 néu trén két hop voéi céc yéu td hoa hoc va yéu td vat ly,
trong d6 quy trinh nay bao gdm céc budc:

- thu gom rac thai hitu co trong sinh hoat hang ngay cla cac ho dan, cac nha
may, xi nghiép, nha hang va khach san, dé chuén bi xir ly trong 1-2 ngay;

- wéc lugng khéi lugng rac thai sinh hoat thu gom dugc;

- phdi tron ché phdm vi sinh nhu dugc néu trong diém 1 v6i ché phdm hoa hoc
chira natri bicacbonat (NaHCO3-) ¢6 bén sén trén thi truong véi ty 18 khéi luong 14 4 :
1, dé thu duoc ché phém sinh-hoa;

- bd sung ché phim sinh-hod nay vao dbng rac thai néu trén voi ty 1¢ khéi lugng

1a1:10 va tron déu;

- dua hdn hop rac thai sinh hoat va ché phém sinh-hod da dugc tron déu vao
thiét bi c6 chirc ning vira nghién rac thai, vira ddo tron rac thai va ché phém, viura
kidm soat dugc ddng 0 ludn & nhiét do 45 dén 50°C trong sudt qua trinh U;

- sau khoang tir 24 dén 48 giv, kiém tra dbng rac 1 da nghién, néu san phdm dat

d6 kho rdo, nhd, min dong déu co thé st dung lam phén bén vi sinh hitu co.
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<110> L& Thi Hoang Yén

<120> CHE PHAM VI SINH PE XU LY RA

<160>

<210>
<211>
<212>
<213>

<400>

HOU CO
9
1

1225
ADN

3902

DANH MUC TRINH TU

Bacillus subtilis CNSH1001

GGGGGTCTAT

+ . TTAGCGGCGG

<210>
<211>
t<212>
1<213>

<400>

GATAACTCCG
" GGTTCAAACA
GCGCATTAGC
GCCGACCTGA
CTCCTACGGG
ACGGAGCAAC
TTGTTAGGGA
CCTAACCAGA
TAGGTGGCAA
GTTTCTTAAG
GGRAACTGGG
GCGGTGAAAT
TCTGGTCTGT
TTAGATACCC
GGGTTTCCGC
GGAGTACGGT
AAGCGGTGGA
GGTCTTGACA
CAGAGTGACA
GGGTTAAGTC
AGTTGGGCAC
GATAACGTCA
CTACAATGGG

2
1166
ADN

AATGCAGTCG
ACGGGTGAGT
GGRAACCGGG
TRAAAAGGTGG
TAGTTGGTGA
GAGGGTGATC
DAGGCAGCAGT
GCCGCGTGAG
AGAACAAGTA
AAGCCACGGC
GCGTTGTCCG
TCTGATGTGA
GAACTTGAGT
GCGTAGAGAT
AACTGACGCT
TGGTAGTCCA
CCCTTAGTGC
CGCAAGACTG
GCATGTGGTT
TCCTCTGACA
GGTGGTGCAT
CCGCAACGAG
TCTAAGGTGA
AATCATCCTG
ACAGAACCAA

AGCGGACAGA
AACACGTGGG
GCTAATACCG
CTTCGGCTAC
GGTAACGGCT
GGCCACACTG
AGGGAATCTT
TGATGAAGGT
CCGTTCGRAT
TAACTACGTG
CAATTATTGG
AAGCCCCCGG
GCAGRAAGAGG
GTGGAGGAAC
GAGGAGCGAA
CGCCGTAARAC
TGCAGCTAAC
AAACTCAAAG
TAATTCGAAG
ATCCTAGAGA
GGTTGTCGTC
CGCAACCTTT
CTGCCGGTGA
GCCCTTAATG
AGGGC

Bacillus megaterium CNSH1002

ARTACATGCA
GCGGCGGACG
ARCTTCGGGA:
AGATGATTGA
CATTAGCTAG
GACCTGAGAG
CTACGGGAGG
GAGCAACGCC
TTAGGGAAGA
ACCAGAAAGC
TGGCAAGCGT
CTTAAGTCTG
ACTGGGGAAC
TGARATGCGT

DGTCGAGCGA
GGTGAGTAAC
AACCGAAGCT
AAGATGGTTT
TTGGTGAGGT
GGTGATCGGC
CAGCAGTAGG
GCGTGAGTGA
ACAAGTACGA
CACGGCTAAC
TATCCGGAAT
ATGTGAAAGC
TTGAGTGCAG
AGAGATGTGG

ACTGATTAGA
ACGTGGGCAA
AATACCGGAT
CGGCTATCAC
AACGGCTCAC
CACACTGGGA
GRAATCTTCCG
TGAAGGCTTT
GAGTAACTGC
TACGTGCCAG
TATTGGGCGT
CCACGGCTCA
AAGAGAAAAG
AGGRACACCA

TGGGAGCTTG
TAACCTGCCT
GATGGTTGTT
CACTTACAGA
CACCAAGGCA
GGACTGAGAC
CCGCAATGGA
TTTCGGATCG
AGGGCGGTAC
CCAGCAGCCG
GCGTARAGGG
CTCRAACCGGG
AGAGTGGAAT
ACCAGTGGCG
AGCGTGGGGA
GATGAGTGCT
GCATTAAGCA
GAATTGACGG
CAACGCGRAG
TAGGACGTCC
AGCTCGTGTC
GATCTTAGTT
CRAAACCGGAA
ACCTGGGGCT

AGCTTGCTTC
CCTGCCTGTA
AGGATCTTCT
TTACAGATGG
CAAGGCARCG
CTGAGACACG
CAATGGACGA
CGGGTCGTAA
TCGTACCTTG
CAGCCGCGGT
AAAGCGCGCG
ACCGTGGAGG
CGGAATTCCA
GTGGCGAAGG

CTCCCTGATG
GTARAGACTGG
TGARCCGCAT
TGGACCCGCG
ACGATGCGTA
RACGGCCCAGA
CGAAAGTCTG
TRAAGCTCTG
CTTGACGGTA
CGGTAATACG
CTCGCAGGCG
GAGGGTCATT
TCCACGTGTA
ARAGGCGACTC
GCGAACAGGA
AAGTGTTAGG
CTCCGCCTGG
GGGCCCGCAC
ARCCTTACCA
CCTTCGGGGG
GTGAGATGTT
GCCAGCATTC
GARRAGGGGGG
ACCACCGTGC

TATGACGTTA
AGACTGGGAT
CCTTCATGGG
GCCCGCGGTG
ATGCATAGCC
GCCCAGACTC
AAGTCTGACG
AACTCTGTTG
ACGGTACCTA
AATACGTAGG
CAGGCGGTTT
GTCATTGGAA
CGTGTAGCGG
CGGCTTTTTG

Cc THAT HOU CO VA QUY TRINH XU LY RAC THAT
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<210>
<211>
<212>
<213>

<400>

GTCTGTAACT
ATACCCTGGT
TTCCGCCCTT
TACGGTCGCA
GGTGGAGCAT
TTGACATCCT
GAGTGACAGG
GTTAAGTCCC
TTGGGCACTC
ACGTCAATCA

3
1382
ADN

Bacillus licheniformis

TGCCTAATAC
TCAGCGGCGG
GATAACTCCG
GGTTCAATCA
GGCGCATTAG
AGCCGACCTG
ACTCCTACGG
GACGGAGCAA

+ ~GTTGTTAGGG

<210>
<211>
<212>
<213>

<400>

ACCTAACCAG
GTAGGTGGCA
GGTTTCTTAA
TGGARACTGG
AGCGGTGRAA
CTCTGGTCTG
ATTAGATACC
AGGGTTTCCG
GGGAGTACGG
CAAGCGGTGG
AGGTCTTGAC
GCAGAGTGAC
TGGGTTAAGT
CAGTTGGGCA
GATGACGTCA
CAATGGGCAG
ARATCTGTTC
GGAATCGCTA
GCCTTGTACA

4
1420
ADN

Bacillus amyloliquefaciens CNSH1004

GCGGCGTGCC
CTGATGTTAG
GACTGGGATA
CCGCATGGTT
CCCGCGGCGC
TGCGTAGCCG
CCCAGACTCC
AGTCTGACGG
GCTCTGTTGT

GACGCTGAGG
AGTCCACGCC
TAGTGCTGCA
AGACTGAAAC
GTGGTTTAAT
CTGACAACTC
TGGTGCATGG
GCARCGAGCG
TRAAGGTGACT
TCTGCC

ATGCAAGTCG
ACGGGTGAGT
GGAAACCGGG
TAAAAGGTGG
CTAGTTGGTG
AGAGGGTGAT
GAGGCAGCAG
CGCCGCGTGA
AAGAACAAGT
AAAGCCACGG
AGCGTTGTCC
GTCTGATGTG
GGAACTTGAG
TGCGTAGAGA
TRACTGACGC
CTGGTAGTCC
CCCTTTAGTG
TCGCAAGACT
AGCATGTGGT
ATCCTCTGAC
AGGTGGTGCA
CCCGCAACGA
CTCTAAGGTG
RATCATCATG
AACAAAGGGC
TCAGTTCGGA
GTAATCGCGG
CACCGCCCGT

TAATACATGC
CGGCGGACGG
ACTCCGGGAA
CRAGACATAAA
ATTAGCTAGT
ACCTGAGAGG
TACGGGAGGC
AGCARACGCCG
TAGGGAAGAA

3902

CGCGAAAGCG
GTARACGATG
GCTAACGCAT
TCAAAGGAAT
TCGAAGCAAC
TAGAGATAGA
TTGTCGTCAG
CRAACCCTTGA
GCCGGTGACA

CNSH1003

AGCGGACCGA
AACACGTGGG
GCTAATACCG
CTTTTAGCTA
AGGTAACGGC
CGGCCACACT
TAGGGAATCT
GTGATGAAGG
DACCGTTCGAA
CTAACTACGT
GGAATTATTG
AAAGCCCCCG
TGCAGAAGAG
TGTGGAGGAA
TGAGGCGCGA
ACGCCGTAAA
CTGCAGCAAA
GAAACTCAAA
TTAATTCGAA
ARCCCTAGAG
TGGTTGTCGT
GCGCAACCCT
ACTGCCGGTG
CCCCTTATGA
AGCGAAGCCG
TCGCAGTCTG
ATCAGCATGC
CACACCACGA

AAGTCGAGCG
GTGAGTAACA
ACCGGGGCTA
AGGTGGCTTC
TGGTGAGGTA
GTGATCGGCC
AGCAGTAGGG
CGTGAGTGAT
CAAGTGCCGT

2

TGGGGAGCAA
AGTGCTAAGT
TAAGCACTCC
TGACGGGGGC
GCGAAGAACC
GCGTTCCCCT
CTCGTGTCGT
TCTTAGTTGC
ACCGGAGGAA

CGGGAGCTTG
TAACCTGCCT
GATGCTTGAT
CCACTTACAG
TCACCARGGC
GGGACTGAGA
TCCGCAATGG
TTTTCGGATC
TAGGGCGGTA
GCCRGCAGCC
GGCGTAAAGC
GCTCAACCGG
GAGAGTGGAA
CACCAGTGGC
ADGCGTGGGG
CGATGAGTGC
CGCATTAAGC
GGAATTGACG
GCAACGCGAA
ATAGGGCTTC
CAGCTCGTGT
TGATCTTAGT
ACAAACCGGA
CCTGGGCTAC
CGAGGCTAAG
CAACTCGACT
CGCGGTGAAT
GA

GACRGATGGG
CGTGGGTAAC
ATACCGGATG
GGCTACCACT
ACGGCTCACC
ACACTGGGAC
AATCTTCCGC
GAAGGTTTTC
TCAAATAGGG

ACAGGATTAG
GTTAGAGGGT
GCCTGGGGAG
CCGCACAAGC
TTACCAGGTC
TCGGGGGACA
GAGATGTTGG
CAGCATTTAG
GGTGGGGATG

CTCCCTTAGG
GTAAGACTGG
TGRACCGCAT
ATGGACCCGC
GACGATGCGT
CACGGCCCAG
ACGAAAGTCT
GTAAAACTCT
CCTTGACGGT
GCGGTAATAC
GCGCGCAGGC
GGAGGGTCAT
TTCCACGTGT
GRAAGGCGACT
AGCGAACAGG
TAAGTGTTAG
ACTCCGCCTG
GGGGCCCGCA
GRACCTTACC
CCCTTCGGGG
CGTGAGATGT
TGCCAGCATT
GGRAGGTGGG
ACACGTGCTA
CCAATCCCAC
GCGTGAAGCT
ACGTTCCCGG

AGCTTGCTCC
CTGCCTGTAA
GTTGTNTGAA
TACAGATGGA
RAAGGCGACGA
TGAGACACGG
AATGGACGAA
GGATCGTAAA
CGGCACCTTG
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<210>
<211>
<212>
<213>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<400>

<210>
<211>
<212>
<213>

<220>

ACGGTACCTA
RATACGTAGG
CAGGCGGTTT
GTCATTGGAA
CGTGTAGCGG
CGACTCTCTG
ACAGGATTAG
GTTAGGGGGT
GCCTGGGGAG
CCGCACAAGC
TTACCAGGTC
CGGGGGCAGA
GATGTTGGGT
GCATTCAGTT
GTGGGGATGA
TGCTACAATG
CCCACAAATC
AAGCTGGAAT
CCCGGGCCTT
GAAGTCGGTG

5
697
ADN

ACCAGAAAGC
TGGCAAGCGT
CTTRAGTCTG
ACTGGGGAAC
TGAAATGCGT
GTCTGTAACT
ATACCCTGGT
TTCCGCCCCT
TACGGTCGCA
GGTGGAGCAT
TTGACATCCT
GTGACAGGTG
TAAGTCCCGC
GGGCACTCTA
CGTCAAATCA
GACAGAACAA
TGTTCTCAGT
CGCTAGTAAT
GTACACACCG
AGGTAACCTT

Trichoderma harzianum

CGGTCTCGCC
AGCGCGGCGC
CTCGGATCAG
GGAAAAGAAA
CAGCTCAAAT
GGATGCTTTT
GAGGGTGAGA
CGACGAGTCG
TTCTAAAGCT
CGAAAGATGA
TTGAAAGGGA
GTTCTCTCCG
GGGGAAAAAG
TGCATAATAC

6
21
ADN

GCAGCCTCTC
GTCCACAGCC
GTAGGAATAC
CCAACAGGGA
TTGAAATCTG
GGTGAGGTGC
GCCCCGTCTG
AGTAGTTTGG
ARATATTGGC
AAAGCACCTT
AGCGCTTGTG
GTGCACTTCG
GCTTCGGGAA
CCTGCGGTGG

Trinh tu nhdn tao

Doan mdi

3902

CACGGCTAAC
TGTCCGGAAT
ATGTGAAAGC
TTGAGTGCAG
AGAGATGTGG
GACGCTGAGG
AGTCCACGCC
TAGTGCTGCA
AGACTGAAAC
GTGGTTTAAT
CTGACAATCC
GTGCATGGTT
AACGAGCGCA
AGGTGACTGC
TCATGCCCCT
AGGGCAGCGA
TCGGATCGCA
CGCGGATCAG
CCCGTCACAC

CNSH2001

CTGCGCAGTA
GTTAAACACC
CCGCTGAACT
TTGCCCCAGT
GCCCCTAGGG
CGCCCGAGTT
GCTGGCCGCC
GAATGCTGCT
CAGAGACCGA
GAARAGAGGG
ACCAGACTTG
CCGCGTCTAG
CGTGGCTCCT
ACTGAGGACC

GAG AGT TTG ATC CTG GCT CAG

9
20
ADN

Trinh tuy nhdn tao

TACGTGCCAG
TATTGGGCGT
CCCCGGCTCA
DAAGAGGAGAG
AGGAACACCA
AGCGAAAGCG
GTAARCGATG
GCTAACGCAT
TCAAAGGAAT
TCGAAGCARAC
TAGAGATAGG
GTCGTCAGCT
ACCCTTGATC
CGGTGACAAA
TATGACCTGG
AACCGCGAGG
GTCTGCAACT
CATGCCGCGG
CACGAGAGTT

GTTTGCACAC
CARACTTTCTG
TAAGCATATC
AACGGCGAGT
TCCGAGTTGT
CCCTGGAACG
GAGCCTCTGT
CRARATGGGA
TAGCGCACAA
TTAAATAGTA
GGCGCGGCGG
GCCAGCATCA
CCGGGAGTGT
GCGCATCTGC

CAGCCGCGGT
RAAAGGGCTCG
ACCGGGGAGG
TGGAATTCCA
GTGGCGAAGG
TGGGGAGCGA
AGTGCTAAGT
TRAAGCACTCC
TGACGGGGGC
GCGAAGAACC
ACGTCCCCTT
CGTGTCGTGA
TTAGTTGCCA
CCGGAGGAAG
GCTACACACG
TTAAGCCAAT
CGACTGCGTG
TGAATACGTT
TGTAACACCC

TCGCACCGGG
ARATGTTGAC
RATAAGCGGA
GRAAGCGGCAA
AATTTGTAGA
GGACGCCACA
ARAGCTCCTT
GGTATATGTC
GTAGAGTGAT
CGTGARATTG
ATCATCCGGG
GTTCGTCGCG
TATAGCCCGT
AAGGATG
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<223> Poan mdi

<400>
CTA CGG CTA CCT TGT TAC GA
<210> 8
<211> 21
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Poan mdi

<400>
_ GCA TAT CAA TAA GCG GAG GAA AAG
<210> 9
<211> 19
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Poan mdi

<400>
GGT CCG TGT TTC AAG ACG G
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